BT331

7002700 MHz 1.5~2.0W Power Amplifier

Device Features

1 OIP3=51.0dBm @ 1900 MHz
Gain = 19.5 dB @ 900 MHz
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Product Description
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Output P1 dB = 33.3 dBm @ 1900 MHz

Highly Reliable InGaP/GaAs HBT Technology
Leadfree/RoHScompliant SOIB SMT package
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Typical Performanck

" =~ s ~ X

Frequency

YY = Year, WW = Work week,
XX = Wafer Number

dynamic range amplifier in a low cost sur
face mount package(SO8F with a RoHS

compliant, that incorporates reliableet-
erojunctionbipolartransistor (HBT) de-
vices fabricated with InGaP GaAs techno

ogy.
This device is designed for use where hig

linearity is required and features high OIP|
and Power with low consumption current
(400mA) and requires a few external

matching components such as a DC bloc

Parameter Unit
900 1900 2140 2450 2600 | MHz
Gain 19.5 14.0 13.0 12.0 12.1 dB
S11 -16.0 -14.0 -15.0 -20.0 -19.0 dB
S22 110 | -110 | -120 | -100 | -12.7 dB
QIP3 500 | 51.0 | 51.0 | 50.0 | 47.0 | dBm
R1dB 315 33.3 32.3 31.0 31.2 dBm
IS95C ACPR 23.3 - - - - dBm
WCDMA ACLR - 23.3 23.4 21.5 21.5 dBm
Noise Figureg 4.8 5.0 5.0 5.3 5.4 dB
1580A08 LISNF2NXYIyOS ¢ YSIHadNBR 2y + . SwSE SOt dz

ing Capacitors on the In/Output pin, a by- 2 0IP3 _ measured with two tones at an output of 20 dBm per tone separated by 1 MHz.

pass capacitor and a RF choke for the out *AcPR CH Power is measured at 55dBc, ACLR CH Power _ measured at 50dBc.
*ACPR Test sefp: 1S95 CDMA, 9Ch. FWD, +885KHz offset, PAR 9.7dB at 0.01% Prob.

port.

Applications

1 Base station Infrastructure/RFID

1 Commercial/Industrial/Military wireless systemic @ (Vc = 5V)

Application Circuits

() Vee

I Bypass

*external matching circuit: refer to the page 4 to 16.

BeRex

0 website:www.berex.com

*ACLR Test setp: 3GPP WCDMA, TM1+64DPCH, +5MHz offset, PAR 10.34 at 0.01% Prob.

Min. Typical Max. Unit
Bandwidth 700 2700 MHz

360 410 440 mA
Ve 5.0 V
Rry 10.0 CIW
Absolute Maximum Ratings
Parameter Rating Unit
Operating Case Temperature -40 to +85 C
Storage Temperature -55 to +155 C
Junction Temperature +220 C
Operating Voltage +5.5 \%
Supply Current 900 mA
Input RF Power 28 dBm

*Operation of this device above any of these parameters may result in permanent damage.
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BT331

7002700 MHz 1.5~2.0W Power Amplifier

V-l Characteristics BeRex SOT89 Evaluation Board

+25C
500 4 = « =-40C

——=a 850 Z,

.
/
-y
E, 300
L
200 Vi
000000000CI0000000000000000000000
100 00000000000000 00000000000000
Wl S
0
0 1 2 3 4 5 00000000000000

Ve [V] 00000000000 O0000000000000

*Dielectric constant _ 4.2 RF pattern width 52mil*31mil thick FR4 PCB

Typical Device Data

Sparameters (Vc=5V, 1c=400mA, T=25C)
[P 511 Smith (R+3%) Scale 1.000U0 [Fz) TrZ 521 Log Mag 10.00dB/ Ref 0.000dB [Fz2)

50.00 3 —535.00000 WAz 7.2556 B
40,00 [ 2 1.9000000 GHz 1.9534 de
3 2.1400000 GHz 1.9476 dB
. 30,00 kg4 2.4500000 GHz 3.1454 dB
2 000 2.6000000 GHz 3.7584 de
10.00
0.000 p
-10.00
+1 900 sgs g 1 ¢0.00
2 1.9000000 GHz 746 0 1 -30.00
3 2.14 677 0 1
4 2.4500 27.307 0 1  -40.00
5  2.6000000 28.909 0 1
s D AN -50.00 BN 5SS

-~
Tr3 $12 Log Mag 10.00dB/ Ref 0.000dB [F2] Tr4 $22 Smith (R+3>0 Scale 1.000U [F2]

50.00 7 7500.00000 MRz -33.31C @6
40.00 |2 1.9000000 GHz ~-35.024 dB
3 | 2.1400000 GHz -34.167 dB
30.00 }4-2.4500000 GHz =32.303 dE
20.00 |5  2.6000000 GHz -31.482 dB
10.00
0.000 M "
-10.00
=<0.00 »>1 900400000 MHz < 4.5799. Q 3.4@44 0 6
-30.00 1 2 1.90Q0000 GHz 4.3505 0 8.9254 0 7¢
3 3 2.1400Q00 GHz 4.4064 0 087 0 7t
-40.00 4345 }g‘ 4 2.45000 1.490 0 7¢
S  2.6000000 12.078 0 7:
-SD'BU Y o D s .
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BT331 P
700-2700 1.5~2.0W Power Amplifier V

SParameter
(Vdevice = 5.0V, lcc = 400mA, 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 0.919 | -155.332| 27.202 | 171.888 | 0.011 81.778 0.335 151.426
500 0.949 168.743 | 4.153 90.122 0.010 35.600 0.805 | -179.714

1000 0.941 156.029 | 2.065 78.875 0.011 47.384 0.833 170.693
1500 0.929 143.815| 1.444 71.101 0.016 48.347 0.840 163.704
2000 0.895 131.767 | 1.226 65.133 0.019 50.235 0.838 158.159
2500 0.847 120.721| 1.393 57.189 0.024 47.782 0.839 153.001
3000 0.735 118.042 | 2.132 32.334 0.024 2.709 0.848 147.516
3500 0.757 125918 | 2.326 -38.115 0.007 -11.874 0.904 140.189

4000 0.910 122.065| 0.796 | -127.288| 0.014 66.759 0.495 79.167
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BT331

7002700 MHz 1.5~2.0W Power Amplifier

Application Circuit: 900 MHz

Toler-
ance

Schematic Diagram BOM

C1| 1680 | 100pF| 5%
C2 | 1608 | 100pF| 5%
C3 | 1608 | 100pF| 5%
C4 | 1608 | 1nF | 5%
C5| 1608 | 1uF | 5%
C6 | 3216 | 10uF | £20%
c7 NC
c8 NC
Co | 1608 | 1pF | 5%
c10| 1608 | 3.3pF | 5%
C11| 1608 | 10pF | 5%
C12| 1608 | 8pF | 5%
L1 | 1608 | 18nH | +5%
L2 | 1608 | 8.2nH]| +5%
R1 | 1608 | 4.3kw | 5%
R2 | 1608 | 100m | +5%

Notice

1. PCB: 31mil thick FR4
2. Distance between the center of
the shunt Inductor(L2) and the
input pin of BT331 6.45 mm
3. Distance between the center of
the series cap.(C10) and the
¢ 000000000 input pin of BT331 2.8mm.
seeset s e 4. Distance between the center of
the shunt cap.(C11) and the
input pin of BT331 1.5 mm
5. Distance between the center of
the shunt cap.(C12) and the
output pin of BT331 8.25 mm
VER.LS 201.01.25.801 ¢ BT331 with both input and output ports
. Evoluotion Boord BT331 seeesscees opened simultaneously may cause instabil-

LA AL I L A L O L ity. Please See an application note or con-
tact company for application support.
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BT331

7002700 MHz 1.5~2.0W Power Amplifier

Typical Performance
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BT331

7002700 MHz 1.5~2.0W Power Amplifier

Typical Performance

900M HZ, 885KHz offset |10°:E.'d. Ref 40 dBm
9-Ch FWD, 1S-95 !
-40
+25C
45 1 = - —-40C y
- -+ B5C ’
= -50 A
P
m 4
k=i aris
2'55 " (.
& Ls f 900 MHz
g -60 rae -
- // Totel Carrier Power 25 11068m/ 123 MHz ACP-REW
L il L
B e Carier Power Fier  OfsetFreq  InegBW & E B
: TO00KE  W000WT 4081 56T 01 604 OF
70 1950MH 3000k 6700 4286 6695 4282 OFF
15 17 19 21 23 25 27
Po [dBm]
10 dBidiv Ref 40 dBm 10 dBldiv Ref 30 dBm

Log Log

enter 900 MHz

Total Carrier Power

Carmier Power

Span 3.99 MHz
#Sweep 594 ms
25280 cBimi 1 3 Mz ACP-REW
Lower Upper
Filter  OfstFreq  ItegBW  dB¢  dBm  dBc B Fib
TE00ME  HO00MEZ 4452 1871 4516 1805 OFF
T8E0MH 3000k S404 3963 6388 3866 OFF

4 1832d8mi 1230MHz  OFF

[Center 900 MHz Span 7.58 MHz
#Sweep 59.4 ms|
Total Camier Power 24 640 6B/ 4 52 MHz ACP-REW
Lower Upper
Carrier Power Filer OfsstFreq  Integ BW &Fc &Em dBc  dBm  Fibsr
45 g THOKHZ 3000k 4507 -26I1 4533 -XGSD OFF
1B86dBmI 120M  CFF | | 4 3 . 3156 5123 3242 OFF
3 1883Em! 120ME  OFF 0N 3000ME 5038 .3 3 32 o
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BT331

7002700 MHz 1.5~2.0W Power Amplifier

Application Circuit: 1900 MHz

Toler-
ance

Schematic Diagram BOM

C1| 1608 | 100pF| +5%
C2 | 1608 | 100pF| 5%
- C3 | 1608 | 100pF| 5%
I C4 | 1608 | 1nF | 5%

c7 C5 | 1608 1uF +5%

4%_—[_‘ vee
ﬁ?s C6 | 3216 10uF | £20%

G9 R2 C3 C4C5
C7 NC
—i—s FTWH I
cs T‘EL= C8 | 1608 2pF +5%
L1

C9 | 1608 | 10pF [ 5%
o o c10] 1608 | 3pF [ +5%

RF_IN O——D—T—( C11| 1608 | O0.5pF | 5%
Cl3 Cll 3‘1 C12 C12| 1608 | 2.7pF | *5%

I I = I C13| 1608 | 2.5pF | 5%

- T L1 | 1608 | 56nH [ +5%

R1 | 1608 | 4.3Kwn | 5%
R2 | 1608 | 100w | +5%

PCB Diagram Notice

1. PCB: 31mil thick FR4

Distance between the center of

the shunt cap.(C13) and the

, input pin of BT331 5.25 mm

coe oo ¢ 3. Distance between the center of

SIS LG the series cap.(C10) and the

G input pin of BT331 2.8mm.

4. Distance between the center of
the shunt cap.(C11) and the
input pin of BT331 1.5 mm

5. Distance between the center of

VER.L3 201.01.25.801 the shunt cap.(C12) and the

O Evolvation Boord BT331 reesesseeese output pin of BT331 2.25 mm

LN I B D B N BN BN TR B N B N BB

se e e e
N
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BT331

7002700 MHz 1.5~2.0W Power Amplifier

Typical Performance
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BT331

7002700 MHz 1.5~2.0W Power Amplifier

Typical Performance

3GPPWCDMA, TM1+64DPCH, 10cey_Rel 20 dBm
+5MHz offset, PAR=10.34% ol i I S N B
-40
+25C
45 1 = « = _40C —=
——=-+35C -
— -50 7
[} - vd
[21] R / -
3_55 ," . 4
| -~ /I Center 19 GHz Span 24,68 MHz
Q _5p P " #Res BW 100 kiz BVBW 1 MHz #Sweep 29 ms
) "’ / Total Carier Power 12170 5 2 840Nk ACP-IBW
-1 L
-65 == — = Carrier Power Fiter  Ofsafreg  FregBw e &Lwé'n Fiter
—_ = ] : TOOME  3840ME 5055 2730 5151 B3 ON
-70 00OME  3330ME 5919 4602 8875 458 ON
15 17 19 21 23
Po [dBm]
10 caidiv 1002 Ref 20dBm
Log Log

Center 1.9 GHz Center 1.9 GHz Span 49.68 MHz
BW 100 kHz #VBW 1 MHz #Sweep 20ms #Res BW 100 kHz #VBW 1MHz #Sweep 20ms|
Total Camier Power 22030 88w/ 15,36 Mz ACPIBW Totel Carrier Power 21590 d8my 23 04 Mz ACP-IBW
Lower r Lower Upper
Carrigr Power Fiiter  offsetFreq  hsgBW B 98 B¢ Em Rl Carier Power Filer omstFreq  megBW B Bm dBc  Em  Fibwr
565 30 M g SOMHT  AAOMMT 5058 L3953 L5374 LAATD ON 334 dBn S000Mz 38d0MHz 5030 3619 .5049 L3538 ON
T 1606dEm/ IB40MHZ OFF 7 g : p 2 1370Bm/ 3BA0MHE OFF | | ooz 3s40MHz 5131 370 5108 69T ON
e oome o [tommz  dsemE Se7 %82 SS02 B9 O L Gt s o 7
4 1604Bm/ 3840MHz OFF 4 W1@Bm/ 30ME  OFF
5 1402dBm/ 3S0ME  OFF
§  13T4Bn/ 3M0MHE  OFF
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BT331

7002700 MHz 1.5~2.0W Power Amplifier

Application Circuit: 2140 MHz

Toler-
ance

Schematic Diagram BOM

C1| 1608 | 100pF| +5%
C2 | 1608 | 100pF| 5%
- C3 | 1608 | 100pF| 5%
I C4 | 1608 | 1nF | 5%

c7 C5 | 1608 1uF +5%

4%_—[_‘ vee
ﬁ?s C6 | 3216 10uF | £20%

G9 R2 C3 C4C5
C7 NC
—i—s FTWH I
cs T‘EL= C8 | 1608 5pF +5%
L1

C9 NC
o o c10| 1608 | 1.8pF [ +5%

RF_IN O——D—T—( C11| 1608 | O0.5pF | 5%
Cl3 Cll 3‘1 C12 Cl12| 1608 | 2pF | #5%

I I = I C13| 1608 2pF +5%

- T L1 | 1608 | 22nH [ +5%

R1 | 1608 | 5.6Kkn | 5%
R2 | 1608 | 100w | +5%

PCB Diagram Notice

1. PCB: 31mil thick FR4

2. Distance between the center of
the shunt cap.(C13) and the
input pin of BT331 5.25 mm

R Y : 3. Distance between the center of
e the series cap.(C10) and the
1 : input pin of BT331 2.8mm.
T s 4. Distance between the center of
EEREEEE the shunt cap(Cll) and the
input pin of BT331 1.5 mm
BEREX 5. Distance between the center of
13 201.01.25.801 the shunt cap.(C12) and the

VERAS 2
.Eml]m%udgnm S0 000000000000

output pin of BT331 2.25 mm
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BT331

7002700 MHz 1.5~2.0W Power Amplifier

Typical Performance

0 16
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BT331

7002700 MHz 1.5~2.0W Power Amplifier

Typical Performance

3GPPWCDMA, TM1+64DPCH,
*5MHz offset, PAR=10.34%
56 1 +25C 1FA
-40 -=— - =-40C
== —-485C -
'5.-45 "ﬂ A
3‘50 ""/I
® .55 A
g 60 ‘1’ /
B A= 4
” -
-65 i b ~
-70 +
15 17 19 21 23 25
Po [dBm]
10 dBldiv Ref 20 dBm

Center 2.14 GHz ‘Span 39.68 MHz
FRes BW 100 kHz FVEW 1MHz #Sweep 29ms
Total Camier Power 22500 8/ 1535 Mz ACP-BW
Lower Upper

Carrier Power Fiter Oficstfreq  egBW  Bc  Em B @m  Fitw

15 3 o SOOOMHz  3B0MHZ -S04 3348 5141 3475 oW
1 18XBmI 3B0MHT OFF | | qn(oMr  3640MA 5229 3564 5365 3699 OW
3 1666 Em 380ME  OFF
4 1663Em/ 3B0ME OFF

Ref 30 dBm

10 cEidiv
Log

10,00 MHZ

Center 2.14 GHz
#Res BW 100 kHz #VBW 1MHz #Sweep 20ms|
Total Camier Power  23.1700Emi 3 3410 ACP-IBW
N Lower Upper
Carrigr Power Fiter  OfsstFreq  WegBW ¢ dBm B Em  Filsr
FEX] r | [Gooomre  3seme 5033 0116 S028 2112 ON

IBA0MAT B356 4539 ETH1 4464 ON

Center 2.14 GHz

Span 49.68 MHz
es BW 100 kHz #VEW 1 MHz #5weep 29ms
Total Camer Power 21540 dBm 23 04 Wiz ACPIBW
) Lower Upper
Casrier Power Filler CfseFreq  kteg W g dBm B¢ Em  Fiker
3,26 dF 3 840 MHz SO0OOMHZ  3Bs0MME 5042 3580 5155 3643 ON
2 1370d8m) 3340MHz  OFF 1 r 51 3704 .5 353 N
L b e cer 000MHE  3BS0MHT 166 3704 .5300 3538 ON
4 W62dBmi 3M0MHz  OFF
5 153dBmi 3540MHz  OFF
6 1429dBm/ 380MHz OFF
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BT331

7002700 MHz 1.5~2.0W Power Amplifier

Application Circuit: 2450 MHz

Toler-
ance

Schematic Diagram BOM

C1| 1608 | 100pF| +5%
C2 | 1608 | 100pF| 5%
- C3 | 1608 | 100pF| 5%
I C4 | 1608 | 1nF | 5%

R C7I ﬁQ ve | C5| 1608 | 1uF | +5%
' C6 | 3216 | 10uF [ +20%

cé
co R2 C3 C4C5
C7 NC
s v I
cs8 F = C8 NC
L1

C9 NC
o o c10] 1608 | 1pF [ +5%

RF_IN O——D—T—( C11| 1608 | O0.5pF | 5%
Cl3 Cll 3‘1 C12 C12| 1608 | 1.8pF | *5%

I I = I C13| 1608 1pF +5%

- T L1 | 1608 | 5.7nH| +5%

R1 | 1608 | 5.6Kkn | 5%
R2 | 1608 | 100w | +5%

PCB Diagram Notice

1. PCB: 31mil thick FR4
2. Distance between the center of
the shunt cap.(C13) and the
! input pin of BT331 6.0 mm
OO OO0 0.0 O B 3. Distance between the center of
R e the series cap.(C10) and the
input pin of BT331 2.8mm.
A I._f . - ;'_:IE: [ 4. Distance between the center of
ag o the shunt cap.(C11) and the

R E R E R e

Res7ES4S 2 input pin of BT331 1.5 mm
BEREX 5. Distance between the center of
VER.L3 201M.01.25.801 the shunt cap.(C12) and the

.Emumswdmm R R R

L I B I BN IR B YR N R B TN R I BN I I B B B R R

output pin of BT331 2.5 mm
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BT331

7002700 MHz 1.5~2.0W Power Amplifier

Typical Performance
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BT331

7002700 MHz 1.5~2.0W Power Amplifier

Typical Performance

3GPPWCDMA, TM1+64DPCH,
+5MHz offset, PAR=10.34%
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