BG16C

5-4000 MHz Cascadable InGaP HBT Gain Block

Device Features

OIP3 =28 dBm @ 1900 MHz

Gain =16 dB @ 1900 MHz

Output P1 dB =15.5dBm @ 1900 MHz
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Patented temperature compensation
Leadfree/RoHScompliant SOB9 SMT package
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Product Description

Typical Performanck

SwWSEQA . Dwmc/ A& | g _Parameter Frequency Unit
GaAs HBT MMIC amplifier, internally 500 900 1000 | 2140 | 2450 | MHz
matched to 50 Ohms and uses a patented :
temperature compensatiortircuit to pro- Gain 172} 170 | 160 | 157 | 153 dB
vide stable current over the operating tem-  [S11 17 | 22 ) 24 | 20 | 16 | dB
perature range without the need for exter- S22 23 -29 -17 -16 -15 dB
nal components. The BG16C is designed fojo|p3 285 | 285 | 280 | 28.0 | 275 | dBm
high _Iinearity gain block app!ications thgt P1dB 15.6 16.0 15.5 155 | 15.0 | dBm
require Iow' power consur_nptlorgt 5V. ltis Noise Figurg 4.9 45 46 46 4.7 4B
packaged in a Rort®mpliant with SOB9 550A0S LISNFZNNFyOS ¢ YSFI&dNBR 2y F . SwSE SOt dz i

surface mount package

2 oIP3 _ measured with two tones at an output of 3 dBm per tone separated by 1 MHz.

Applications Min. Typical Max. Unit
1 Base station Infrastructure/RFID Bandwidth 5 4000 MHz
1 Commercial/Industrial/Military wireless syste lc@ (Ve = 5V) 35 42 50 mA
Ve 5.0 V
dG/dT -0.004 dB/C
o o Rru 50 CIW
Applications Circuit
c3 c4 c5 OV . .
€ Absolute Maximum Ratings
IEE g
L1 T 1T T Parameter Rating Unit
N -7 Operating Case Temperature -40 to +85 C
R i - % RPewt IStorage Temperature -55 to +155 C
Junction Temperature +220 C
l Operating Voltage +6.5 \%
- Supply Current 120 mA
*C1, C2, C3 =100 pF + 5%; C4 = 1000 pF + 5%; C5 = 10uF; L1 = iﬂB’ht RF Power 23 dBm
*less than 20nH improves RF performance at over 1.9GHz. 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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BG16C

5-4000 MHz Cascadable InGaP HBT Gain Block

V-l Characteristics BeRex SOT89 Evaluation Board

%0 1 T T 1
+25C == == _3(C == = +85C /
N/C GNB VCC
60 !
BeRex 0 B
= - 2
E 410 Evaluation Board
o
=
RFIN
20
.../f
0 _.-!‘f
0 1 2 3 4 5 6
Vee [V]
*Dielectric constant _ 4.2*RF pattern width 52mil*31mil thick FR4 PCB
Typical Device Data
Sparameters (Vc=5V, Ic=40mA, T=25C)
LOG 18 d8/ REF 8 dE CHZ LOG 1@ dE/ REF & dE
511 Si-16.974 dE 5 SHE.E0E BEE MHz 5§31 S44.185 dE = SHE.AEE BEE MHz
*
CH1 Markers CHZ Markers
Bed 1:-16.998 dB 1: 17,3449 dB
SEE.EEAE MHz SEE,BEE MHz
[ Z-23367 dE 2 A7.ElE dE
PR i 100008 GHz 1.A908E GHz
[ ZE-27,163 dE % 15.794 dE
Z.@HEEE GHz E.AEGREE GHz
Ca Ca
4:-14.534 dE 4: 14.69% dE
200008 GHz Z.BPREE GHz
STHRT SE.EE6 MHz STOF 4086888 MHzZ START S@.888 MHz STOP 4BE088E MHz
CHZ LOG 18 4B/ REF B dE CH4  LOG 1@ dE/ REF @ dE
SiF S-20.734 dE = SHA.AE0 BAE MHz 2%  S-15.445 dE = SOR,AE0 BE8 MHz
CHZ Markers | CH4 Markers
1:-7p.984 gg DFL [ 1:-232.837 dB
SER.AAE MHz SEE,EAE MHz
Z:-20, 556 dE Z-28.965 dE
1.00EE8 GHz 1.AFEEE GHz
9 Z-71.085 dE Zi-1E. 705 dE
5 ZABRAE GHz Z.BFREE GHz
Ch | i Ca
o i Fil 4:-20,954 dE -1 704 dE
T |5 = al Z.BEEEE GHz Z.EAFREE GHz
+ +
STHRT SHE.E8G MHz STOF 4080883 MHz START SE.888 MHz STOP 4380888 MHz
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BG16C

5-4000 MHz Cascadable InGaP HBT Gain Block

SParameter
(Vdevice = 5.0V, Icc = 40mA, T = 25 C, calibrated to device leads)

Freq S11 S11 S21 S21 S12 S12 S22 S22
100.00 0.718 -45.3 5.28 -144 0.0499 71.1 0.78 133
500.00 0.177 -148 7.42 122 0.0907 -31.8 0.119 72.7
1000.00 0.07 120 7.16 50.8 0.0913 -89.4 0.0247 -127
1500.00 0.0499 14.8 6.82 -16.6 0.0911 -143 0.104 -159
2000.00 0.0932 -82 6.34 -83.7 0.0885 164 0.166 -177
2500.00 0.103 -131 5.79 -147 0.0905 118 0.177 149
3500.00 0.128 159 5.2 86.9 0.0886 14.7 0.155 92.2
4000.00 0.0679 127 4.86 23.9 0.0941 -35.6 0.122 37.3

Typical Performance (Vd = 5V, Ic = 40mA, T = 25C)
Freq MHz 500 900 1900 2140 2450 3000 3500
S21 dB 17.2 17.0 16.0 15.7 15.3 14.7 14.4
S11 dB -17 -22 -24 -20 -16 -15 -19
S22 dB -23 -29 -17 -16 -15 -14 -13.9
P1 dBm 15.6 16.0 15.5 155 15.0 14.4 12.7
OIP3 dBm 28.5 28.5 28.0 28.0 27.5 27.0 25
NF dB 4.9 4.5 4.6 4.6 4.7 4.7 4.7
Typical Performance (Vd = 4.7V, Ic = 34mA, T = 25°C)

Freq MHz 70 500 900 1900 2140 2450 3500
S21 dB 19.6 17.0 16.8 15.7 15.4 15.1 14.2
S11 dB -11.8 -29.8 -24.6 -18.8 -16.9 -18.9 -18.1
S22 dB -5.9 -13.9 -15.8 -13.5 -12.3 -13.1 -13.4
P1 dBm 13.8 13.3 12.9 13.6 13.1 13.5 11.9

OIP3 dBm 255 23.5 24.5 25 24 24.5 235
NF dB 4.9 4.9 4.5 4.6 4.6 4.7 4.7

Typical Performance (Vd = 4.5V, Ic = 29mA, T = 25°C)

Freq MHz 70 500 900 1900 2140 2450 3500
S21 dB 19.4 16.8 16.3 154 15.2 14.8 14
S11 dB -13.1 -25.2 -24.3 -18.2 -16.3 -18.1 -17.1
S22 dB -5.7 -13.1 -14.7 -12.7 -11.6 -12.5 -12.9
P1 dBm 13.3 12.8 11.8 12.0 12.2 13.0 114

OIP3 dBm 23.5 23.5 22.0 20.0 22.0 22.0 22.0
NF dB 4.9 4.9 4.5 4.6 4.6 4.7 4.7
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BG16C

5-4000 MHz Cascadable InGaP HBT Gain Block

WCDMA 4FA 2140660dBc
10 dBidiv Ref -5 dBm
Log
15 87 (| 88 || &8 ||| -89
25 -50.8 dBm |1 dBm || dBm 1| dBm -60.3

BT
dEc

FTA dBe ey FWJ’W#MJJW,\ Ju-wm.“ dBc
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ey BT,

Center 2.14 GHz

Span 49.68 MH2

H#Res BW 30 kHz #VBW 3 kHz #Sweep 29 ms|
Total Carrier Power -2.725 dBm/ 1536 MHz ACP-IBW RRC Filter : On#
Lower Upper
Carrier Power Offset Freq IntegBW dBc dBm dBec  dBm
1 -B.670 dBm/ 3.840 MHz 5000 MHz 3.840MHz -59.85 -6869 -60.26 -69.11
2 -B.615dBm/ 3.840 MHz 10.00 MHz 3840 MHz -61.49 -7034 -61.73 -7057
3 -8.845dBm/ 3.840 MHz
4 -8.859 dBm/ 3.840 MHz
WCDMA 6FA 214®0dBc
10 dBidiv Ref -5 dBm
Log
15 T T -1 AT =107 (1 -5 [ 118
51509 5885 dBm-{-dBm dBm-|-{ dBm dBm dBm-{ 5888 201
e C C e
5 |—dBe i j_f"*""LVH F‘""‘W‘\_ft“‘“’«"‘“\x_,q\"wﬁ dBe
45 ﬁ

#VBW 3 kHz

Total Carrier Power 3570 dBm/ 23.04 MHz ACP-IBW RRC Filter ; On#
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BG16C

5-4000 MHz Cascadable InGaP HBT Gain Block

ACLR
3GPP4FA WCDMA, 1-64DPCH,
+*5MHz offset ,64-Ch FWD
2140MHz
41 DRC
-43 —T + i
-45 +35C =
o a7 ———=36€ P
T, -49
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< 22 =
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-63
-65
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Po [dBm]
Device Performance
PinPoutGain
25 35% 25 35%
55 7 30% 0 4 30%
0 7Y g = /'20%u.1
3 S <
B // /| L] |€ 10 p 7 15% &
1 100 4 10%
vl o 5 // /
. / / 1 59 / /’ 1 5%
0 _,_--'/ 0% O-F__,-"' 0%
15 10 -5 0 5 -15 -10 -5 0 5
Pin [dBm] Pin [dBm]
900MHz, 5V/40mA 1900 MHz, 5V/40mA
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BG16C

5-4000 MHz Cascadable InGaP HBT Gain Block

OIP3
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