BG13D

5-4000 MHz Cascadable InGaP HBT Gain Block

Device Features

OIP3 =32 dBm @ 1900 MHz
Gain=21.5dB @ 1900 MHz

Output P1 dB =19 dBm @ 1900 MHz
pn K /allFRIotS
Patented temperature compensation

=A =4 =4 4 4 =4

Product Description

SwSEQa DMo5 Aa |
GaAs HBT MMIC amplifier, internally
matched to 50 Ohms and uses a patented

temperature compensatiortircuit to provide

stable current over the operating tempera-
ture range without the need for external

K

Leadfree/RoHScompliant SOB9 SMT package

Typical Performanck

components. The BG13D is designed for highiP3
linearity gain block applications that require
excellent high gain amplification . It is pack-

aged in a RoH&mpliant with SOB9 sur-
face mount package

Applications

9 Base station Infrastructure/RFID

Parameter Frequency Unit
500 900 1900 | 2140 | 2450 | MHz
Gain 25.4 245 215 20.7 20 dB
S11 -13.0 | -15.0 | -12.0 | -12.0 | -10.0| dB
S22 -8.4 -10.1 -8.8 -8.5 -8.0 dB
32.0 32.0 32.0 315 | 31.0 | dBm
P1dB 19.0 19.0 19.0 19.0 | 19.0 | dBm
Noise Figure 4.0 4.0 4.2 4.3 4.5 dB
'53GA0S LISNF2NXFEYyOS ¢ YSI&adNBR 2y + . SwSE SOkt dzk 6

2 oIP3 _ measured with two tones at an output of 7 dBm per tone separated by 1 MHz.

1 Commercial/Industrial/Military wireless system(\V,

Applications Circuit
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*C1, C2, C3 =100 pF *+ 5%; C4 = 1000 pF * 5%; C5 = 10uF; L1=

*less than 20nH improves RF performance at over 1.9GHz.

Min. Typical Max. Unit
Bandwidth 5 4000 MHz
lc@ (Vc =5V) 57 65 75 mA

5.0 V

dG/dT -0.007 dB/C
Rry 85 CIW
Absolute Maximum Ratings
Parameter Rating Unit
Operating Case Temperature -40 to +85 C
Storage Temperature -55to +155 C
Junction Temperature +220 C
Operating Voltage +5.5 \%
Supply Current 150 mA
domput RF Power 23 dBm

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

*40nH or higher value L1 improves RF performance at under 500MHz.

*Optimum value of L1 may vary with board design.
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BG13D

5-4000 MHz Cascadable InGaP HBT Gain Block

V-l Characteristics BeRex SOT89 Evaluation Board
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*Dielectric constant _ 4.2*RF pattern width 52mil*31mil thick FR4 PCB

Typical Device Data

Sparameters (Vc=5V, Ic=65mA, T=25C)

CH1 LOG 16 dB/ REF @ dE CH2 LOG 16 dB- REF @ dB
511 H-11.347 dB 7 DOE.A89 GE6 MHz 531 H21l.7VEdE  Z BAB.AEE GEE MHz
CH1 Markers CHZ Markers
Dl 1:-14.757 dB : T ' 1 25,679 dE
T SEE.880 MHz SEE.AEE MHz
1 1T | 21-16.575 dB 21 24.771 dB
FRip, | | | 1.BEE80 GHz PRm 1.00REE GHz
4:1-3,0746 dE I I N N A 41 19,466 dE
Z.AE8EE GHz A.BHABE GHz
Cor Cor
1 1 " ’
STHRT 16.868 MHz STOF 4866.088 MHz STERT 16.868 MHz STOF 4066688 MHz
CHZ LOG 16 dB/ REF @ dE CH4 LOG 16 dB- REF @ dB
512 :-29.9685 dB 2 BEE.A88 GE6 MHz -£,5210 dE 2 GEE.089 AE0 MHz
CH2 Markers 1 11 | CH4 Markers
1:-3m.836 gg DL T [ 1:-2.6175 dE
SEE,E80 MHz I S I SEE,AEE MHz
21-29,925 dB | | | [ | | 2-18.828 dB
1.AEEE0 GHz [ | 1.BEAEE GHz
N 4i1- 25,699 dE 4i-7.1549 dB
1 11 2.AEEE0 GHz [ Z.BAAEE GHz
Cor | 1 Car
+ t
START 18.88@ MHz STOP 4806.088 MHz START 18.868 MHz STOP 4888688 MHz
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BG13D

5-4000 MHz Cascadable InGaP HBT Gain Block

p

SParameter
(Vdevice = 5.0V, Icc = 65mA, T = 25 C, calibrated to device leads)
Freq S11 S11 S21 S21 S12 S12 S22 S22
MHz Ma An Ma An Ma An Ma An
100 0.371 -46.71 17.980 | -142.37 0.028 44.36 0.506 106.93
500 0.184 -47.05 19.135 144.06 0.031 -4.24 0.374 -26.08
1000 0.148 -79.53 17.280 96.74 0.032 -23.22 0.314 -90.77
1500 0.176 -125.09 14.637 56.43 0.033 -41.49 0.321 -140.62
2000 0.271 -163.96 12.220 18.73 0.032 -58.31 0.378 -171.51
2500 0.377 163.00 10.452 -13.09 0.034 -75.27 0.431 167.630
3000 0.392 135.99 9.372 -39.99 0.035 -82.89 0.440 145.411
3500 0.340 101.23 8.821 -74.62 0.040 -107.30 0.368 119.240
4000 0.208 39.13 8.471 -109.01 0.047 -131.75 0.203 78.293
Typical Performance (Vd = 5V, Ic = 65mA, T = 25°C)
Freq MHz 500 1900 2140 2450 3500
S21 dB 25.4 24.5 215 20.7 20.0 19.0
Si1 dB -13.0 -15.0 -12.0 -12.0 -10.0 -8.5
S22 dB -8.4 -10.1 -8.8 -8.5 -8.0 -7.4
P1 dBm 19.0 19.0 19.0 19.0 19.0 19.0
OIP3 dBm 32.0 32.0 32.0 315 31.0 30.0
NF dB 4.0 4.2 4.3 4.5 4.8
Typical Performance (Vd = 4.7V, Ic = 44mA, T = 25C)
Freq MHz 70 500 900 1900 2140 2450 3500
S21 dB 25.1 24 23.6 21.2 20.5 19.8 17.9
S11 dB -11.0 -9.5 -10.4 -10.3 -10.0 -10.1 -8.6
S22 dB -4.8 -5.5 -6.2 -7.5 -7.4 -7.9 -9.2
P1 dBm 14.8 15.2 15.2 16.1 13.5 16.1 15.4
OIP3 dBm 28.0 26.0 26.5 27.5 26.5 27.5 26.5
NF dB 4.0 4.0 4.2 4.3 4.5 4.8
Typical Performance (Vd = 4.5V, Ic = 34mA, T = 25C)
Freq MHz 70 500 900 1900 2140 2450 3500
S21 dB 24.8 23.1 23.1 20.6 20.5 19.3 17.7
S11 dB -9.8 -8.6 -9.4 -9.5 -9.3 -9.4 -8.1
S22 dB -4.3 -5.0 -5.5 -6.7 -6.6 -7.2 -8.5
P1 dBm 14.4 14.1 14.1 13.8 13.8 15.2 154
OIP3 dBm 26.0 23.0 23.0 23.5 23.0 23.5 22.5
NF dB 4.0 4.0 4.0 4.2 4.3 4.5 4.8
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BG13D

5-4000 MHz Cascadable InGaP HBT Gain Block
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Center 2.14 GHz Span 49.68 MHz
#Res BW 30 kHz #VBW 3 kHz #Sweep 29 ms|
Total Carrier Power 2477 dBr/ 15.36 MHz ACP-IBW RRC Filter : On#

Lower Upper
Carrier Power Offset Freq IntegBW dBc dBm dBc  dBm
1 -3.716 dBm/ 3.840 MHz 5.000 MHz 3.840 MHz -60.47 -63.83 -60.84 -64.21
2 -3.461dBm/ 3.840 MHz 10.00 MHz 3.840 MHz -63.28 -66.64 -63.11 -66.47
3 -3.361 dBm/ 3.840 MHz
4 -3.646 dBm/ 3.840 MHz
WCDMA 6FA 214®0dBc
10 dBldiv Ref -5 dBm
Log ] ] ]
8 - 55 (1| 50 [1| 48 [T| 47 [[| 52 [[| &0 >
BT T e |, iy L_EM&WGNL\_F B o0,
sl dBe Ry F | dEc
0
55 - HH | Hi-| H-
65 L L Ly . LI £
75 H HH - H . - tH - H H
B5 R Bt s ml M ml i M W et
85 4 L I - | || L1 . | |
Center 2.14 GHz Span 49.68 MHz
Res BW 30 kHz #VBW 3 kHz #Sweep 29 ms|
Total Carrier Power 2571 dBm/ 23.04 MHz ACP-IBW RRC Filter : On#
Lower Upper
Carrier Power Offset Freq IntegBW dBc dBm dBc  dBm
1 -5542dBm/ 3.840 MHz 5.000 MHz 3.840 MHz -59.62 -64.84 -60.24 -6546
2 -4997 dBm/ 3.840 MHz 10.00 MHz 3.840 MHz -6146 -66.68 -60.79 -66.01
3 -4939dBm/ 3.840 MHz
4 -4691dBm/ 3.840 MHz
5 -5.220dBm/ 3.840 MHz
6 -6.001 dBm/ 3.840 MHz
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BG13D

5-4000 MHz Cascadable InGaP HBT Gain Block

ACLR
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Device Performance
PinPoutGain
30 45% 25 20%
1 4004 1 18%
25 ——— a0 20 % 16%
20 L 30% P 14%
15 A / 12%
<] I 4 25% w o b W
s / 1 0% & £ . 1/ / T ;g,;” =
10 15% / / 1 6o
/ + 10% 5 / 49
° /j + 5% / Ty
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=20 -15 -10 -5 o -16 -H -6 -1 4
Pin [dBm] Pin [dBm]
900MHz, 5V/65mA 1900 MHz, 5V/65mA
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BG13D

5-4000 MHz Cascadable InGaP HBT Gain Block

OIP3
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5-4000 MHz Cascadable InGaP HBT Gain Block

ACPR
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