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1 Introduction

1.1 Device Overview: BFR840L3RHESD

Infineon Technologies’ BFR840L3RHESD is a high gain, ultra low noise Silicon-Germanium-
Carbon (SiGe:C) HBT device suitable for a wide range of Low Noise Amplifier (LNA)
applications. This RF Transistor has integrated protection structures to guard against Electro
Static Discharge (ESD) events up to 1.5kV per the Human Body Model (HBM), and these
same structures also protect the transistor against damage caused by excessive RF input
power levels up to +20 dBm. The device is housed in the RoHS-compliant, Halogen-free
TSLP-3-9 leadless package, which is only 1.0 x 0.6 x 0.31mm. The 0.31mm package height

makes this transistor a good choice for RF Module applications.

1.2 Circuitry

The circuit shown is targeted for Wireless LAN (WLAN) 802.11a/ac/ b/ g/ n applications
where lowest possible cost, low external parts count, and high receiver sensitivity / long
range are primary goals. “0201” case size passives are used througout. Resistive
Feedback is used to achieve unconditional stability and a good broadband 50 ohm match at
both input and output. Feedback also makes the amplifier more tolerant of component &
device variation, as well as making the design more forgiving of variations in PC board
layout. The price paid for using feedback is a slight increase in amplifier noise figure, as well
as some decrease in gain. (The penalty paid in Noise Figure from the feedback is
approximately 0.4 dB at 2.4 GHz, and ~0.3 dB at 5 — 6 GHz). The LNA may be used as either
a single-band amplifier at 2.4 or at 5 — 6 GHz with no changes made to the element values,
or the LNA may be used in a dualband configuration where both WLAN bands are amplified
together in a single device, i.e. for legacy systems where Dual Band Dual Concurrent
operation is not required (refer to Figure 1). This simplification and commonality allows the
end user to use one LNA design across his or her different systems, at either WLAN
frequency band, simplifying logistics and reducing design effort. Potential applications may
include WLAN transceivers used in Access Points, laptop PCs, Tablets, Gaming Consoles,
USB dongles, etc. Generally, LNA’s for these applications must be able to switch on & off

within about 1 microsecond or less. The charge storage (capacitance) used in this circuit is
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minimized to reduce on / off times, and this LNA achieves a switching time of ~ 15
nanoseconds. One potential trade-off for reduced capacitance values is a reduction in Third
Order Intercept (IP3) performance. The good wideband match of the LNA — with an input
and output return loss of -10 dB or better across the entire 2.4 — 6 GHz frequency range -
makes integrating the amplifier with other system blocks (filters, switches, diplexers, etc.)
faster, easier and more predictable, reducing risk and time-to-market. No external emitter
degeneration is required. The LNA is unconditionally stable over the 50 MHz — 12 GHz
frequency range. External parts count (not including BFR840L3RHESD transistor) is 8; 4
capacitors, 3 resistors, and 1 chip inductors. All passives are ‘0201’ case size. At 2.4 GHz,
the amplifier achieves ~ 18 dB gain with a Noise Figure of 1.1 dB, while at 5.8 GHz, the gain
Is ~ 14 dB with a Noise Figure of 1.4 dB.

| HPF |
! i 5 -6 GHz Rx
Broadband 1 % i >
Antenna | i
| ! WLAN
: : RF ASIC
LR — >
i ! 2.4 GHz Rx
B Dual Band ! |
WLAN LNA ___LPF
! 2.4-58GHz I
Low-Cost
T / Rx LC Diplexer !
Switch Tx |
I
I
|
__________ Tx Path |
]

Figure 1 Block Diagram of low-cost WLAN application with Dual Band LNA

Table 1 Summary of Measurement Results

(T=25 °C, network analyzer source power ~ -25 dBm, Vcc = 3.0V, Vce=1.87 V, 1c=9.4 mA, Zs=Z,=50 Q)

Frequency DC ON | DC OFF | A dB[s21]? *NF| IIP; | OIP; | IP1as | OP1as
MHz dB[s11]® | dB[s21]* | dB[s21]% | ON-> OFF | dB[s12]® | dB[s22]° dB | dBm | dBm | dBm | dBm
2400 -12.8 18.5 -19.2 ~ -38 -24.1 -11.1 11 | -55 | +13.0 | -15.6 | +1.9
2483.5 127 18.4 -19.2 241 1.0 [ 14| —
4900 -11.9 15.0 192 223 125 |14 | —
5825 -13.0 14.1 -20.1 ~ -34 214 127 | 1.4 | +03 | +144 | 126 | +05

* Does not extract PCB loss. If PCB loss (at input) were extracted, noise figure would be ~ 0.1 dB lower @ 2.4 GHz, ~ 0.2 dB lower @ 5.8 GHz.
Turn-On Time: ~ 15 nanoseconds; Turn-Off Time ~ 15 nanoseconds.
Note: reverse isolation ( dB[s12]2 ) when DC power to LNA is OFF =-15.8 dB @ 2.4 GHz, -14.7 dB @ 5.825 GHz

Application Note AN292, Rev. 1.0 6/30 2012-08-14
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3 Schematic Diagram
V_ =30V A
All passives are "0201" case size
. . J3
Inductor L1is MuRata LQPO3T_02Series o oe|® e pc connector
Total of 8 external elements: |
4x"C" p— p—
3 X mn Rll _ )
1x"L" I = 9.4 mA (nominal)
A 4
120 ohms
(0201) R3
DC Operating Point @ T=25 C:
V=30V ||
I =9.4 mA ca ||
VCE(Ql) =187V R1 33 pF
33K (0201) —
(0201)
R2
c2
1K 10 pF L1
(0201) (0201) 6.2 nH J2
(0201)
J1
50 ohm trace
RF INPUT
50 ohm t Ql (;38 F —
ohm frace c1 BFR840L3RHESD 0'2(5)1
— 10 pF RF Transistor ( )
TSLP-3-9 Pack
(0201) — ackage
BFR840L3RHESD Wideband /Dual Band WLAN Feedback LNA
PCB =840L3RHESD-120507 Rev A
PCBoard Material =Standard FR4
Layer spacing (top RF to internalground plane): 0.010inch/0.25mm
Figure 2 Schematic Diagram
Table 2 Bill-of-Materials
Symbol Value | Unit Size Manufacturer | Comment
C1 10 pF 0201 Various Input DC block
C2 10 pF 0201 Various DC block for RF Feedback path
Output DC block; also influences input and
C3 1.8 pF 0201 Various output matching

Application Note AN292, Rev. 1.0 7130 2012-08-14
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Table 2 Bill-of-Materials
Symbol Value | Unit Size Manufacturer | Comment

C4 33 pF 0201 Various RF decoupling / lower frequency decoupling /
blocking cap. Strongest influence on Turn-On
[ Turn-Off time. Value was minimized to
speed up ON-OFF and OFF-ON time

L1 6.2 nH 0201 Murata LQPO3T series. RF choke at LNA output.
Influences output match

R1 33K Ohm 0201 Various DC biasing

R2 1K Ohm 0201 Various RF feedback resistor, output (collector) to
input (base). Provides wideband matching,
improves stability margin at price of reduced
gain and slightly degraded noise figure (~ 0.1
dB).

R3 120 Ohm 0201 Various DC biasing. Drolps supply voltage below
transistor’s safe limit (Vcg); also provides
some DC negative feedback to stabilize DC
operating point of transistor over temperature,
hee variation of transistor, etc.

Q1 TSLP-3-9 Infineon

1.0 x 0.6 x 0.31mm| Technologies | BFR840L3RHESD SiGe:C RF Transistor
J1, J2 Emerson — RF edge Mount SMA Female Connector,
Johnson 142-0701-841 (Input, Output RF Connectors)

J3 Tyco (AMP) 5 Pin DC connector header, MTA-100 Series,

640456-5

Application Note AN292, Rev. 1.0 8/30 2012-08-14
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2 Measured Graphs

Noise Figure Plot. From Rohde & Schwarz FS-K3 + FSEM30.
System preamplifier = MITEQ AFS3-00101200-22-10P-4-HS.
Noise Source = Agilent 346A

Moise Figure /dB
170 ¥

1.60

1.50

1.40

1.30

1.20

1.10

1.00

0.=0

0.0

0.7o
2300 MHz 370 MHz /£ DIV B000 MHz

Figure 3 Noise Figure, 2.4 — 6 GHz Wideband / Dual Band LNA
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Frequency T Temp
2300 MHz 1.12 dB 85.3 K
2350 MHz 1.12 dB 85 K
2400 MHz 1.10 dB 83.7 K
2450 MHz 1.10 dB 83.6 K
2500 MHz 1.13 dB 86.1 K
2550 MHz 1.13 dB 86.1 K
2600 MHz 1.11 dB 34.9 K
2650 MHz 1.16 dB 89 K
2700 MHz 1.12 dB 85.5 K
2750 MHz 1.18 dB 90.5 K
2800 MHz 1.18 dB 90.9 K
2850 MHz 1.19 dB 91.6 K
2900 MHz 1.18 dB 90.7 K
2950 MHz 1.23 dB 94.7 K
3000 MHz 1.22 dB 94.2 K
3050 MHz 1.27 dB 98.6 K
3100 MHz 1.23 dB 94.9 K
3150 MHz 1.26 dB 97.5 K
3200 MHz 1.25 dB 96.8 K
3250 MHz 1.26 dB 97.8 K
3300 MHz 1.26 dB 97.7 K
3350 MHz 1.25 dB 96.8 K 5350 MHz 1.40 dB 110.1 K
3400 MHz 1.26 dB 97.2 K 5400 MH=z 1.40 dB 110.4 K
3450 MHz 1.26 dB 97.9 K 5450 MHz 1.42 dB 111.7 K
3500 MHz 1.25 dB 96.8 K 5500 MHz 1.40 dB 110.2 K
3550 MHz 1.27 dB 98.2 K 5550 MHz 1.43 dB 112.7 K
3600 MHz 1.27 dB 98.6 K 5600 MHz 1.44 dB 114.3 K
3650 MHz 1.27 dB 98.8 K 5650 MHz 1.44 dB 114.4 K
3700 MHz 1.27 dB g98.1 K 5700 MHz 1.44 dB 113.7 K
3750 MHz 1.27 dB gg2.1 K 5750 MHz 1.46 dB 115.9 K
3800 MHz 1.27 dB 98.4 K 5800 MHz 1.45 dB 115.1 K
3850 MHz 1.26 dB a97.7 K 5350 MHz 1.46 dB 116.3 K
3900 MHz 1.27 dB 98.5 K gggg mz }-32 gg 113% E

: = 1 B

3333 m; 1153 ﬂE 133:; ﬁ 6000 MHz 1.47 dB 117.1 K

4050 MHz 1.28 dB 99.2 K

4100 MHz 1.28 dB 99.5 K

4150 MHz 1.29 dB 100 K

4200 MHz 1.28 dB 99.2 K

4250 MHz 1.30 dB 101.1 K

4300 MHz 1.29 dB 100 K

4350 MH=z 1.31 dB 102 K

4400 MHz 1.36 dB 106.3 K

4450 MHz 1.32 dB 103.4 K

4500 MHz 1.35 dB 105.7 K

4550 MHz 1.33 dB 104 K

4600 MHz 1.33 dB 103.9 K

4650 MHz 1.32 dB 103.1 K

4700 MHz 1.34 dB 104.9 K

4750 MHz 1.34 dB 105 K

4300 MHz 1.36 dB 106.5 K

4850 MHz 1.35 dB 106.2 K

4900 MHz 1.36 dB 106.6 K

4950 MHz 1.36 dB 106.9 K

5000 MHz 1.35 dB 106.2 K

5050 MHz 1.35 dB 105.5 K

5100 MHz 1.38 dB 108.8 K

5150 MHz 1.39 dB 109.5 K

5200 MHz 1.37 dB 107.9 K

5250 MH=z 1.40 dB 110.3 K

5300 MHz 1.41 dB 111.3 K

Figure 4 Noise Figure, Tabular Data
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Amplifier Compression Point Measurement, 2400 MHz

Gain Compression at 2400 MHz, Vcc =+3.0V, 1 = 9.4mA, Ve = 1.9V, T = 25°C:

ZVB20 Vector Network Analyzer is set up to sweep input power to LNA in a “Power Sweep” at a
fixed frequency of 2400 MHz. ZVB20 Port 1, which provides INPUT power to drive the LNA, has
its power level calibrated (“SOURCE POWER CAL”) with the NRP-Z21 power sensor to ensure
power level accuracy with the reference plane at the RF input connector of the amplifier. X-axis of
VNA screen-shot below shows input power to LNA swept from —30 to -5 dBm.

Input P1gg =-15.6 dBm

Output P+1ae = -15.6 dBm + (Gain-1dBY =-15.6 + 17.5=+1.9 dBm

&

Trcl dBMag 1dB/ Ref18dB CalintPCal Smo 1

S21 ML -29.64(dBm 143.600 dB

0 ‘MR -15.62|dBm 17.608 dB

M1 o
\ 4

e 18 \\
— 17 \\
— 16 N

. \

— 14

— 13

— 12

Chl Base Pwr Start -30 dBm Base Freq 2.4 GHz Stop -10dBm
7/18/2012, 4:37 AV

Figure5  Amplifier Gain compression at 2400 MHz
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Amplifier Compression Point Measurement, 5825 MHz

Gain Compression at 5825 MHz, Vcc = +3.0V, | = 9.4mA, Ve = 1.9V, T = 25°C:
Input Pygg =-12.6 dBm

Output P1gg = -12.6 dBm + (Gain-1dB) =-12.6 + 13.1 = +0.5 dBm*

*(Used small signal gain from S21 plot on page 16, 14.1 dB gain )

&

Trcl dBMag 1dB/ Ref14dB CalintPCal Smo 1
S21 ML -29.64(dBm 14.022 dB
L ‘MR -12.56|dBm 13.021 dB
— 15
M1
4t —— <
— 13 N\
— 12
— 11
— 10
— 9
— 8
Chl Base Pwr Start -30 dBm Base Freq 5.825 GHz Stop -10dBm
7/18/2012, 4:40 AM
Figure 6  Amplifier Gain Compression at 5825 MHz
Application Note AN292, Rev. 1.0 12/30 2012-08-14
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Rohde and Schwarz ZVB Network Analyzer Calculates and plots stability factor “p,” of the
BFR840L3RHESD Wideband LNA in real time. Stability Factor W, is defined as follows [1]:

L.

1-1Sul’

| S,,— Sii* det(S) | + |821812|

The necessary & sufficient condition for Unconditional Stability is pg > 1.0.
1.0 over 10 MHz — 12 GHz; amplifier is Unconditionally Stable over 50 MHz — 12 GHz frequency

range.

In the plot, Qg >

®

Trcl LinMag 100 mU/ Ref1U Cal Smo 1
M1 2.400000 GHz 1.0437 U
M2 2.4835(00 GHz 1.0504 U
1600 M3 4.900000 GHz 1.2391 U
M4 5.825000 GHz 1.2834 U
— 1500 M5 1405000 GHz 10107 U
— 1400
M4
— 1300 Vﬂ/‘\,\
— 1200 // \\
— 1100 > A
e
000 |
— 900
— 800
Chl Base Freq Start 50 MHz Base Pwr -25dBm Stop 12 GHz
7/18/2012, 1:28 AMI
Figure 7 Amplifier stability factor “p1”
Application Note AN292, Rev. 1.0 13/30 2012-08-14
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Note excellent input match of amplifier over entire 2.4 — 6 GHz frequency range.

&

Trcl dBMag 5dB/ Ref0dB Cal Smo 1
S11) M1 |2.40000Q GHz -12.832 dB
M2 |2.48350Q GHz -12.732 dB

— 15 M3 [4.900000 GHz -11.898 dB

*M4 |5.825000 GHz -13.049 dB

— 10

- .15 \\ N
Chl Base Freq Start 50 MHz Base Pwr -25dBm Stop 12 GHz

7/18/2012, 1:22 AM
Figure 8 Input Match of Broadband / Dual Band LNA
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Reference Plane = SMA RF Input Connector to PC Board.

®

Trcl &Yl Smith Refl1 U CalSmo 1

S11 1 M1 2.400000 GHz 33.535 Q
j9.8169 Q
651.00 pH
33.916 Q
j11.033 Q
707.05 pH
82.511 Q
-9.0865 Q

3.575 pF
53.911 Q
423.409 Q

1.167 pF

Chl Base Freq Start 50 MHz Base Pwr -25 dBm Stop 12 GHz
7/18/2012, 1:22 AVI
Figure 9 Input Matching of the Broadband / Dual Band LNA, Smith Chart
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&

Trcl dB Mag 5dB/ Ref0dB Cal Smo 1
S21 M1 |2.400000 GHz 1i.536 dB
M2 |2.483500 GHz 18.375 dB
2 M3 [4.900000 GHz 14.991 dB
*M4 |5.825000 GHz 14.053 dB
%
N w4
— 15 -\%!
/ R-

N

N

<
—-15
Chl Base Freq Start 50 MHz Base Pwr -25dBm Stop 12 GHz
7/18/2012, 1:23 AVI
Figure 10 Wideband Gain of Amplifier, DC Power ON
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Note: Gain change, ON to OFF, is ~-38 dB at 2.4 GHz, and ~-34 dB at 5.8 GHz

y:

Trcl dBMag 5dB/ Ref0OdB Cal Smo
S21 M1 (2.40000Q GHz ).156 dB
M2 |2.48350Q GHz ).180 dB
— 10 M3 [4.900004 GHz -19.171 dB
*M4 |5.82500Q GHz ).121 dB
— 5
— 0
— -5
—-10
— -15
~% ¥ v —
— -20 !.\ /
L 25 / ™~ /]
/ ~]_
—-30 /
Chl Base Freq Start 50 MHz Base Pwr -25dBm Stop 12 GH
7/18/2012, 1:24 AVi
Figure 11 Wideband Gain of Amplifier, DC POWER OFF
Application Note AN292, Rev. 1.0 17/30 2012-08-14
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&

Trcl B¥¥4 dB Mag 5dB/ Ref0dB CalSmo 1
S12 M1 {2.40000Q GHz -24.096 dB
M2 (2.483500 GHz -24.068 dB
—° M3 |4.90000q GHz -22.337 dB
*M4 |5.82500Q GHz -21.447 dB
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— -5
—-10
—-15
/‘_\
/_%_//
—-25 7
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7/18/2012, 1:24 AM
Figure 12 Reverse Isolation, DC power ON
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Trcl Si¥ dB Mag 5dB/ Ref0dB Cal Smo

S12 M1 (2.40000Q GHz -19.057
M2 12.48350Q0 GHz -19.086
—° M3 [4.90000Q GHz -19.010
*M4 |5.82500Q0 GHz -19.958
= 0
— -5
—-10
—-15
/w 5 M4 L
—-20 ‘\ //
— -25 / ™ /
—-30/
— -35/
Chl Base Freq Start 50 MHz Base Pwr -25dBm Stop 12 (
7/18/2012, 1:25 AM
Figure 13 Reverse Isolation, DC Power OFF
Application Note AN292, Rev. 1.0 19/30 2012-08-14
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Note excellent output match of amplifier over entire 2.4 — 6 GHz frequency range. This
eases integration with other receiver chain blocks (i.e. filters, switches, etc.)

&

Trcl dB Mag 5dB/ Ref0dB Cal Smo 1
S22 M1 |2.40000Q GHz -11.068 dB
M2 |2.48350Q GHz -10.954 dB

— 10 M3 [4.90000Q0 GHz -12.468 dB

*M4 |5.825000 GHz -12.738 dB

—_.1: \ ; hS—tvidh I RN

Chl Base Freq Start 50 MHz Base Pwr -25dBm Stop 12 GHz
7/18/2012, 1:26 AV

Figure 14 Amplifier Wideband Output Return Loss
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Reference Plane = SMA RF Output Connector to PC Board.

&

Trcl B¥¥ Smith Ref1 U CalSmo 1

S22 1 M1 2.400000 GHz 33.495 Q

ji17.116 Q
05 ) 1.135 nH
M7 288500 GHz 35.042 Q

i19.804 O
1.269 nH
m 34.234 Q

O\GHz
5 -112.823 Q

\ 2533 pF

ﬂ o% 35373 O
\ j13.686 Q
"

373.95 pH

Chl Base Freq Start 50 MHz Base Pwr -25dBm

Stop 12 GHz
7/18/2012, 1:26 AMI

Figure 15 Amplifier Output Return Loss, Smith Chart
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In-Band Third Order Intercept (IIP3) Test, 2400 MHz:

Input Stimulus: f;=2400 MHz, f,=2401 MHz, -28 dBm each tone
Input IP3 = -28+(45.0/2) =-5.5dBm
Output IP3 =-5.5dBm + 18.5 dB gain = +13.0 dBm

Delta 1 [T1] REBL 100 kHz RF att 20 dB
@\Hef Lwl 45.01 dB VB 100 kH=z
-6 dBm -1.00200401 MH=z SWT 5 ms Unit dBm
-6
-10 i A

. i
J ARNNAR

-60

=70

\
0 % #_ws‘/ \u""/ M/ LW

-30
=100
- 106k
Center 2.4005 GHz 500 kHz~ Span 5 MHz
Date: 18.JUL.2012 15:01:03

Figure 16 Amplifier Input 3" Order Intercept Point Measurement, 2400 MHz
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Input Third Order Intercept (IIP3) Test, 5825 MHz:

Input Stimulus: f;=5824 MHz, f,=5825 MHz, -28 dBm each tone
Input IP3 = -28+(56.6 /2) = +0.3 dBm
Output IP3 =+0.3dBm + 14.1 dB gain = +14.4 dBm

Delta 1 [T1] RBW 100 kHz RF Att 10 dB
Ref Lvl -56.55 dB VBW 100 kHz

-13 dBm -1.00200401 MHz SWT 5 ms unit dBm
[ \ :
-20

-30 / \
-40

-50 / \ / \
LA

\ | \
it [ o

‘l’)

-90
-100
-110
-1131
Center 5.8245 GHz 500 kHz~/ Span 5 MHz
Date: 18.JUL.2012 15:53:38

Figure 17 Amplifier Input 3" Order Intercept Point Measurement, 5825 MHz
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Block Diagram, Test Setup for Amplifier Turn-On / Turn Off time measurement

Agilent
DSOE6104A
Digital Oscilloscope

+Vcee to
amplifier

‘Scope

Probe Agilent
84738
Detector —— ch. 1 (Trigger, edge)
1 Megaochm input £

+DC Pin

= Ch. 2 (1 Megachm d
6 dB 50 ohm input Z)
Attenuator

Pad

=

| Note !

RF Signal

Generator It may be necessary to set Ch. 2 Input Impedance to 50 chms instead
of 1M ohm. 1M ohm setting may not allow detector to discharge rapidly,
depending on detector type and detector's output capacitance, possibly giving
erroneocus results to turn-off time measurement, i.e. could possibly indicate
axcessively long turn-off times, The user can test turn-off time with Ch. 2 input
impedance set to 1M ohm and then 50 ochms to see if the two results differ.

Procedure:

1. Set Signal Generator such that output power of Amplifier is ~ 0 dBm when LNA is powered ON. (Verify amplifier
output power level with spectrum analyzer).

2. Channel 1 of oscilloscope monitors input power supply voltage to Amplifier under test. Hook the oscilloscope
probe to +Vecc pin on amplifier to monitor Viec rising [ falling edge.

3. Channel 2 of oscilloscope monitors rectified RF output power of Amplifier

4. To make measurement of turn-on time, leave DC power supply ON, disconnect and “ground”™ +Vcc line to
discharge amplifier, then insert Vcc line back into power supply. This method will eliminate turn-on time
transient of power supply itself. Set up trigger of oscilloscope to trigger on rising edge of Channel 1.

5. To make measurement of turn-off time, with power supply ON, reset oscilloscope, set up trigger to trigger on
falling edge of Channel 1, and simply remove the +Vcc line / wire from the power supply to tum Amplifier OFF.

Figure 18 Diagram of Setup for Making Amplifier Turn-On and Turn-Off Times.
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Amplifier Turn On Time:

Refer to oscilloscope screen-shot below. Upper trace (yellow, Channel 1) is the DC power supply
turn-on step waveform whereas the lower trace (green, Channel 2) is the rectified RF output
signal of the LNA stage. Amplifier turn-on time is aproximately 15 nanoseconds, or ~ 0.015
microseconds. Main source of time delay in the LNA turn-on event are the R-C time constants
formed by (R3 * C4), etc. Charge storage has been minimized in this circuit so as to speed up

turn on and turn off times. (Refer to Schematic diagram on page X).

0 1o0ov/ @ 2000/ § 4} & 12908 500y Trigd £ 1.25V

AX =15.000ns | 1/AX = 66.667MHz | AY(1) = 800.0mV |
~ Coupling «  |mped BW Limit Vernier Invert Probe
DC 50 Ohm _ | ] ~
Figure 19 Oscilloscope Screen Shot, Amplifier Turn-On Time
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Amplifier Turn-Off time

Upper trace (Channel 1, yellow color) is the falling edge of the DC power supply voltage. Rectified
RF output signal (Channel 2, lower green trace) takes about ~ 15 nanoseconds, or 0.015
microseconds, to settle out after power supply is turned off.

B 100v/ B 2000/ § B £ 22762 100y  Trigd 1 125V

|
|
|
\-'L'\
|I~"\
|
i |
|
i
|
|
|
|
|
|
|
|
|
|
|
|
AX = 15.600ns | 1/AX = 64.103MHz | AY{1) = 800.0mV |
~  Mode -~ Source X Y X1 ) X2 %1 X2
Normal 1 v -227 Bns -212 0ns

Figure 20 Oscilloscope Screen-Shot, Amplifier Turn-Off Time
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3 Evaluation Board and Layout Information

SiGe RF Transistors ™%
TSLP—3—9 Leadless
Reduced Height Package -

e -

.Broadband Feedback LNA-
84OL3RHESD-120507 Rev A

'0201" passives
In .
RE In. -

L NN

Figure 21  View of Entire PC Board
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Note — five (5) 0.2mm diameter ground via holes are used for grounding (emitter
connection) near top right corner of Q1. R2 is the feedback resisistor (RF Feedback).

Figure 22  Close-In View of BFR840L3RHESD Wideband / Dualband LNA.
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Note — standard low-cost “FR4” PC board material is used.

PCB CROSS SECTION

TOP LAYER (RF TRACES)
i 0.010 inch/0.254 mm

INTERNAL GROUND PLANE
0.031inch /0.787 mm ?

LAYER FOR MECHANICAL RIGIDITY OF PCB, THICKNESS HERE NOT
CRITICAL AS LONG AS TOTAL PCB THICKNESS DOES NOT EXCEED
0.045 INCH / 1.14 mm (SPECIFICATION FOR TOTAL PCB THICKNESS:
0.040 +0.005 /-0.005INCH; 1.016 +0.127 mm/-0.127 mm))

BOTTOM LAYER

Figure 23 PC Board Cross-Section Information.

4 Author

Gerard Wevers,Senior Staff Applications Engineer of Business Unit “RF and Protection
Devices”.

5 Remark

The data graphs are exported from the Rohde and Schwarz ZVB network analyzer, FS-K3
Noise Figure Measurement system, or Agilent DSO6104A Oscilloscope.

Application Note AN292, Rev. 1.0 29/30 2012-08-14






