BG138B

5-4000 MHz Cascadable InGaP HBT Gain Block

Device Features

e 0OIP3=31.5dBm @ 1900 MHz

e Gain=18.5dB @ 1900 MHz

e Output P1dB=18.9dBm @ 1900 MHz

e 50 Q Cascadable

e Patented temperature compensation

e Patented Over Voltage Protection Circuit

e Lead-free/RoHS-compliant SOT-89 SMT package

Product Description Typical Performance’
BeRex’s BG18B is a high performance InGaP/ Frequency Unit
GaAs HBT MMIC amplifier is internally 500 | 900 | 1900 | 2140 | 2450 | 3500 | MHz
matched to 50 Ohms and uses a patented Gain 207 | 203 | 185 | 183 | 175 | 151 | dB
tt?mperature compensation circuit.to pro- <11 116 | -156 | -165 | 167 | 170 | -135 4B
vide stable current over the operating tem-
perature range without the need for exter- P22 -18.8 | -33.1 | -20.5 | -20.2 | -18.3 | -8.2 dB
nal components and a patented over volt- OIP32 35.0 34.0 31.5 31.0 30.5 27.0 dBm
age protection circuit to protect a internal P1dB 18.8 | 19.0 | 189 | 186 | 17.8 | 158 | dBm
device. The BG18B is designed for high line- N.F 36 3.4 3.4 3.4 3.4 46 dB
arity gain block applicaﬁons that reQUire ! Device performance _ measured on a BeRex evaluation board at 25°C, 50 Q system.
excellent gain flatness. It is paCkaged ina 2 oIp3 _ measured with two tones at an output of 7 dBm per tone separated by 1 MHz.
RoHS-compliant with SOT-89 surface mount
package.
Min. Typical Max. Unit
L. Bandwidth 5 4000 MHz
Applications lc @ (Vc = 5V) 62 72 82 mA
e Base station Infrastructure/RFID % 5.0 \Y
e Commercial/Industrial/Military wireless system |dG/dT -0.004 dB/°C
Rty 50 °C/W

Applications Circuit

i i l o+sv  Absolute Maximum Ratings
iu Icg Im Ics Parameter Rating Unit

Operating Case Temperature -40 to +85 °C
Storage Temperature -55to +155 °C
BEER Junction Temperature +220 °C
REn &1 i o RF out Operating Voltage +6.0 Y
= Supply Current 160 mA
*C1, C2, C3 =100 pF £ 5%; C4 = 1000 pF + 5%; C5 = 10uF; L1=33nH  [INPUt RF Power 23 dBm

*C1,C2 = 10nF; L1 = 10uH for IF Bandwidth Operation of this device above any of these parameters may result in permanent damage.

*QOptimum value of L1 may vary with board design.
*L1:10nH, C1&C2:22pF for 3.5GHz Application.
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BG138B

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
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Typical Device Data

S-parameters (Vc=5V, Ic=72mA, T=25°C)
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CH1 LOG 19 dB/ REF @ dB
S11 2:-16.205 dB 1 000.000 000 MHz
*
CH1 Markers
1:-11.693 dB
500.000 MHz
3:-16.670 dB
PR 2.00000 GHz
4:-18.820 dB
3.00000 GHz
Ca
5:-17.776 dB
3.50000 GHz
T - -

CENTR 2125.000 MHz SPAN 3750.000 MHz

CH2 LOG 10 dB/ REF © dB
31 2: 20.213dB 1 000.000 00O MHz
CH2 Markers
1: 20,715 dB
500.000 MHz
L3 l 1 3:18.582 dB
TS 2.00000 GHz
PRm -
4: 16.685 dB
3.00000 GHz
Ca
S: 15.360 dB
3.50000 GHz
3

START 250.000 MHz STOP 4000.000 MHz

CH3 LOG 16 dB/ REF 8 dB
$13  2:-22.827 dB 1 000.000 000 MHz

CH3 Markers
1:-23.129 dB
S00.000 MHz

3:-22.633 dB
2.00000 GHz

4:-22.587 dB
3.00000 GHz

e 5:-23.120 dB
L]
S 3.50000 GHz

o

F A Y
a1

CENTR 2125.000 MHz SPAN 3750.000 MHz

LOG 106 dB/ REF 8 dB
2:-34.027 dB 1 000.000 000 MHz

CH4 Markers

1:-19.842 dB
$500.000 MHz

3:-20.439 dB
2.00000 GHz

4:-11.871 dB
3.00000 GHz

5:-8.6659 dB
3.50000 GHz

START 250.000 MHz STOP 4000.000 MHz
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BG138B

5-4000 MHz Cascadable InGaP HBT Gain Block

S-Parameter

(Vdevice = 5.0V, lcc = 72mA, T = 25 °C, calibrated to device leads)

BeRex

Freq S11 S11 S21 S21 S12 S12 S22 S22
[MHz] [Mag] [Ang] [Mag] [Ang] [Mag] [Ang] [Mag] [Ang]
100 0.428 -164.2, 15.400 163.1 0.052 19.3 0.379 -39.5
500 0.530 159.5 10.896 144.5 0.075 3.7 0.130 -78.5
1000 0.500 135.9 10.390 123.2 0.069 -3.6 0.041 -144.7
1500 0.470 111.7 9.798 97.1 0.078 -5.7 0.094 105.3
2000 0.368 96.3 8.552 73.2 0.077 -18.8 0.169 64.4]
2500 0.316 75.6 8.780 49.6 0.080 -19.4 0.246 39.7
3000 0.228 73.4 7.821 16.6 0.083 -32.9 0.316 17.6
3500 0.219 67.9 5.976 -7.7 0.079 -36.5] 0.379 -11.3]
4000 0.229 61.0 4.805 -27.6 0.084 -45.7| 0.448 -37.4
Typical Performance (Vd =5V, Ic=72mA, T = 25°C)

Freq MHz 70 150 250 500 900 1900 2140 2450 3500
S21 dB 22.0 21.6 21.2 20.7 20.3 18.5 18.3 17.5 15.1
S11 dB -13.6 -14.7 -17.2 -11.6 -15.6 -16.5 -16.7 -17.0 -13.5
S22 dB -8.1 -10.9 -13.8 -18.8 -33.1 -20.5 -20.2 -18.3 -8.2

P1 dBm 18.9 19.1 19.2 18.8 19.0 18.9 18.6 17.8 15.8
OIP3 dBm 35.0 35.5 34.0 35.0 34.0 31.5 31.0 30.5 27.0

NF dB 3.4 34 3.4 3.6 34 3.2 34 34 4.6

Typical Performance (Vd = 4.7V, Ic = 60mA, T = 25°C)

Freq MHz 70 500 900 1900 2140 2450

S21 dB 22 20.7 20.1 18.5 18 17.1

S11 dB -7 -17 -21 -32 -32 -21

S22 dB -13 -20 -21 -17 -16 -14

P1 dBm 17.8 17.9 17.5 17.1 17.7 16.2
OIP3 dBm 33.5 34 32 31 31 29.5
NF dB 3.4 3.6 3.4 3.2 3.4 3.4
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BG138B

5-4000 MHz Cascadable InGaP HBT Gain Block

Typical Performance (Vd = 4.5V, Ic=53mA, T = 25°C)

Freq MHz 70 500 900 1900 2140 2450
S21 dB 21.7 20.5 20.1 18.4 18.1 17.4
S11 dB -12 -19 -20 -16 -15 -14
S22 dB -7.6 -17 -20 -29 -35 -22
P1 dBm 14.1 16.8 16.5 16.2 16.8 15.7
oIP3 dBm 315 32 30.5 29.5 30.5 29
NF dB 3.3 3.7 3.3 3.2 3.3 34
Typical Performance (Vd = 4.0V, Ic =38mA, T = 25°C)
Freq MHz 70 500 900 1900 2140 2450
S21 dB 21.3 20.1 19.5 18 17.6 16.7
S11 dB -11 -16 -17 -15 -14 -13
S22 dB -7 -15 -17 -24 -39 -24
P1 dBm 13.5 13.1 12.7 12.8 14 14.1
oIP3 dBm 26 26 24.5 24.5 26 25.5
NF dB 3 3.7 33 3.2 33 3.4
Typical Performance (Vd = 3.5V, Ic = 24mA, T = 25°C)
Freq MHz 70 500 900 1900 2140 2450
S21 dB 19.2 18.4 17.9 16.7 16.6 16
S11 dB -8.5 -11.3 -11 -11 -10 -11
S22 dB -5.3 -10.8 -12 -16 -20 -27
P1 dBm 8.3 6.7 6 6.4 9.1 12.3
oIP3 dBm 19 18 16.5 15.5 17 17
NF dB 3 3.5 3.2 3.2 3.3 3.5
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BG138B

5-4000 MHz Cascadable InGaP HBT Gain Block

WCDMA 4FA 2140 -60dBc

10 dB/div Ref -5 dBm
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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 -2.218 dBrf 15.36 MHz ACP-IBW RRC Filter : On#

Lower Upper

Carrier Power Offset Freq IntegBW dBc dBm dBc dBm

1 -8.506 dBm/ 3.840 MHz 5.000 MHz 3.840 MHz -59.82 -67.97 -60.34 -6849

2 -8.250dBm/ 3.840 MHz 10.00 MHz 3.840 MHz -6147 -69.62 -62.10 -70.25

3 -8.151 dBm/ 3.840 MHz

4 -8.061 dBm/ 3.840 MHz
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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 -4.370 dBrnf 23.04 MHz ACP-IBW RRC Filter : On#
Lower Upper
Carrier Power Offset Freq IntegBW dBc dBm dBc  dBm

1 -12.86 dBm/ 3.840 MHz 5000 MHz 3.840MHz -58.75 -7063 -59.08 -70.96
2 -12.07 dBm/ 3.840 MHz 10.00 MHz 3.840 MHz -59.29 -71.18 -59.67 -71.55
3 -12.18 dBm/ 3.840 MHz
4 -11.65dBm/ 3.840 MHz
5 -11.88dBm/ 3.840 MHz
6 -12.36 dBm/ 3.840 MHz
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BG138B

5-4000 MHz Cascadable InGaP HBT Gain Block
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Device Performance
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BG138B

5-4000 MHz Cascadable InGaP HBT Gain Block
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BG138B

5-4000 MHz Cascadable InGaP HBT Gain Block
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BG138B

5-4000 MHz Cascadable InGaP HBT Gain Block

Package Outline Dimension
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NOTEs STMIOL '.“LL[MLILL'_ = MNOTE
1. DIMENSIONS IN MILLIMETERS. MINIMUM __NOMINAL _ MAXIMUM
A 1.40 1.50 1.60
/2\ DIMENSION D DOES NOT INCLUDE MOLD FLASH, PROTRUSIONS DR GATE BURRS f\.l 0.0 g 1::
MOLD FLASH, PROTRUSIONS DR GATE BURRS SHALL NOT EXCEED 0.5mn PER END, 3 S
DIMENSION E1 DDES NOT INCLUDE INTERLEAD FLASH OR PROTRUSION. 57 187
INTERLEAD FLASH OR PROTRUSION SHALL NOT EXCEED 8 Smm PER SIDE < 0.46
4.70 735
/3\ DMENSIONS D AND E1 ARE DETERMNED AT THE OUTMOST EXTREMES OF a.30
THE PLASTIC BODY EXCLUSIVE OF MOLD FLASH, TIE BAR BURRS, GATE BURRS AND 2.70 P
INTERLEAD FLASH, BUT INCLUDING ANY MISMATCH BETWEEN THE TOP AND BOTTOM Ll
OF THE PLASTIC BODY. :

& DATUMS A, B AND D TO BE DETERMINED 8.10mm FROM THE LEAD TIP

I
& TERMINAL NUMBERS ARE SHOWN FOR REFERENCE ONLY. — TOLERARCES OF Fike NOTE
=t AND POSITION e T

aaa 0.15

bbb 0.20

ccc 0.10

ddd 0.10

Suggested PCB Land Pattern and PAD Layout

PCB Land Pattern PCB Mounting

0.40 1.30 0.40
©0.40

0.40

0.75 ‘__,.-'1‘-‘
1.20 / 215

1.20

0.50
.4

1.20 E -

r_ | 1.20 280
1.50

1.00
0.65
0.35

Note : All dimension _ millimeters

PCB lay out _ on BeRex website
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BG18B P
5-4000 MHz Cascadable InGaP HBT Gain Block V

Package Marking Tape & Reel

SOT89 Packaging information:

SOT-59 - Part Orientation
BG18B 500000C  TapeWidth (mm): 12
YYWWXX I 0 H Reel Size (inches): 7
YY = Year, WW = Working Week, = Device Cavity Pitch (mm): 8
u u u XX = Wafer No. Dis=ctim of Feed Devices Per Reel: 1000

Pin 1

Lead plating finish
100% Tin Matte finish

(All BeRex products undergoes a 1 hour, 150 degree C, Anneal bake to eliminate
thin whisker growth concerns.)

MSL / ESD Rating

ESD Rating: Class 1C
Value: Passes <2000V
Test: Human Body Model (HBM)
Standard: JEDEC Standard JESD22-A114B
MSL Rating: Level 1 at +265°C convection reflow
Standard: JEDEC Standard J-STD-020

NATO CAGE code:

2 N 9 6 F
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