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INTRODUCTION

Wireless Cellular communications using GSM format in
Europe is deployed in both the 900 and 1800 MHz
bandwidths. The regulation is going to allow system
interoperability. Then, an interest is coming in portable
phones which are able to manage both bands.

This application note describes the realization and
performances of a dual band power amplifier for GSM at 900 
and 1800 MHz. With some modification, this board can also
be used for GSM/DCS1800/DECT applications.

This application re–uses standards RFIC’s already
introduced on the market for single band application, which is
an advantage regarding cycle time, cost and manufacturability
of the PA compared to a specific dual band PA design.

BOARD FUNCTIONALITIES

The key parts used in this demonstration board are the
MRFIC0917 (GSM IC power amplifier) and the MRFIC1817
(DCS1800 IC power amplifier). Both parts operate at 3.6 Volt.

In the 4.8 V application, the MRFIC0913 is used for GSM
and the MRFIC1818 is used for DCS1800. The negative
voltage required by GaAs technology is provided by the
MC33169 support IC. In conjunction with a MMSF4N01HD
N–channel MOSFET, this circuit is able to control the output
power of both power amplifiers. This control, which is linear,
increases performance and stability of the control loop.

The support IC integrates a negative supply, voltage tripler,
and priority management for IPA drain switching.

Using the selection block, three small signal transistors,
generates the ON–state for the selected path and the drive
levels for an optional RF power switch.

Together, these components form a complete system
solution for a dual band power amplifier function. A block
diagram of the application circuit is shown in Figure 1.

Figure 1. Dual Band Amplifier Block Diagram
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MC33169 FUNCTIONALITY

The MC33169 integrated circuit provides negative voltage
generation and regulation, direct drive of the N–channel drain
switch transistor, a complete priority management system,
and other possible facilities which are very useful for battery–
operated designs ranging from 2.7 V to 7.5 V. There are two
possible modes of operation.

Mode 1: Negative Supply Continuous Operation  In
Mode 1 of operation, the IDLE pin is connected to 2.7 or 3.0
Volts (logic “1”) during the entire transmitting period (even be-
tween bursts). Transmit burst shaping and output power con-
trol is implemented by applying the correct ramping voltage to
the VRAMP.

Higher DC voltages are available from the VBB double and
VBB triple pins on the MC33169. For low battery voltage de-
signs, the doubled or tripled voltages are useful for operating
a RF power switch. More than 3.0 mA of current is available
from these pins.

Mode 2: Negative Supply Burst Operation  In Mode 2 of
operation, the VRAMP is still a linear function of the desired
output power; however, the IDLE pin controls the MC33169
negative generator start–up. Some energy can be saved
with this arrangement because the negative supply
operates only during the transmit burst.

The currents available from VBB double or VBB triple are
then slightly lower but are still large enough to supply the
MRFIC0903 during the burst, or to drive the VCO’s varactor
with a low current system. In this board an ENSWT signal is
provided, allowing the drive of power switch between +3.0 V
and –4.0 V, which is large enough to drive the MRFIC0903.

The timing control sequence in Mode 2 of operation is
shown in Figure 2.

Figure 2. Dual Band Application Timing Sequence
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Figure 3. Component Placement for 3.6 V Application

Board Material: FR4 H = 0.48 mm Class 5 PCB (Scale: 3/1)

Figure 3a. Application Board for Dual Band PA at 3.6 V using MRFIC0917 and MRFIC1817
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BOARD DESCRIPTION

DC and Control Section The demonstration board layout
and component placement for 3.6 V application is shown in
Figure 3 and the placement for the 4.8 V board is shown in
Figure 17.
— Input pins available on the DC connector are VBATT (battery
voltage), VREG (regulated 3.0 V supply), IDLE (enable the
negative voltage generator), ENGSM (selects the RF path),
VRAMP (RF power control) and VREG (regulated 3.0 V supply).
— The output pins on the DC connector are ENSWT (optional
control voltage for a RF power switch), VGDECT/VCDCS
(gate bias voltage for DCS1800 PA), VCGSM (gate bias volt-
age for GSM PA), VD (drain voltage for both PA’s).
— Figure 4 shows an application schematic for a 3.6 V part
while Figure 18 shows an application schematic for the 4.8 V
part.
— The negative voltage generator and control are organized
around Q1, Q2, Q3, Q4 and U3.
— C22, C23 (1.0 µF) are used for internal charge pump
oscillator at 100 kHz. This value is not critical and could be
decreased  to 220 nF.
— C19, C20 are used for voltage doubler and tripler, which will
allow to drive the NMOS transistor (Q1).
— CR1 diode, C21, C25, C26 allow negative voltage detection
and filtering.
— R8 (470 Ω) gives additional filtering of 100 kHz spurious
which could modulate Q1 gate and then be converted beside
the carrier. The negative voltage is regulated with an internal
zener diode.

As MC33169 is able to operate at 2.7 V, when the battery
voltage is much higher than this value, there is a clamping
current in this diode, which may generate some spurious
signals on the negative supply.

To avoid this issue, a RC filter cell has been inserted on the
power supply line of the MC33169 (R19, C32). When 3.6 V
battery is at low voltage (3.0 V), there is a 0.2 V drop on the
U3 supply line. This point is much more critical in the 4.8 V
application where R19 resistor provides a 1.0 V drop in this
case, which allows the MC33169 to work down to 4.0 V VBATT.
— ENGSM pin which is compatible with CMOS logic, is
biased by VREG (regulated 3.0 V) and VSS (regulated –4.0 V).
Q2 operates as a simple inverter and provides the ENSWT
signal and drives Q3 and Q4. Note that Q2 is a self–biased
transistor (MMUN2112LT1).

When ENGSM = 0 V then VCDCS = –4.0 V,
VCGSM = 0 V, MRFIC0917 is in ON–state, and
MRFIC1817 is in OFF–state (MRFIC0913 and MRFIC1818
respectively for the 4.8 V application). MRFIC0917
(MRFIC0913) has an internal resistor bridge connected
between VCGSM and VSS, in order to be at this nominal
quiescent current, about 800 mA to 1200 mA, (500 mA to
900 mA for the 4.8 V application) when VCGSM = 0 V. This

biasing point can also be fine tuned by adjusting R2 and R3
resistors which impact first and second stage amplifier
current respectively.

When ENGSM = 3.0 V then VCDCS = –2.0 V,
VCGSM = –4.0 V, MRFIC0917 is in OFF–state, and
MRFIC1817 is in ON–state. A difference between
MRFIC0917 and MRFIC1817 is that the DCS amplifier does
not have an internal resistor bridge, but does have a single
biasing resistor which supplies the three stages. For this
reason, –2.0 V is required on VCDCS to bias the amplifier at
its nominal quiescent current.

To put the power amplifier in the OFF–state, –4.0 V are
supplied to the gates. The pinch–off voltage of the GaAs
transistors used is –2.5 V, so the current consumption is then
lower than 0.5 mA. The user needs to keep the drive level low
enough at the disabled PA input, otherwise it may operate as
a class C amplifier and conduction may occur. This maximum
drive level is about 5.0 dBm for MRFIC0917/MRFIC0913 and
3.0 dBm for MRFIC1817/MRFIC1818 as well. This is an
important point which needs to be highlighted.

When the GSM mode is selected, RF drive on the DCS path
needs to not exceed 3.0 dBm; and when  the DCS mode is se-
lected, RF drive on the GSM path needs to not exceed
5.0 dBm.

During all the sequence, drain pins of both power
amplifiers are supplied together (Otherwise it would have
been necessary to use two different N–MOS transistors).

RF SECTION

GSM Path The input match is a shunt C (C9) series L (L3),
low–pass cell which has been tuned at rated power. Interstage
matching has been optimized by implementing (as shown in
Figure 3) C10 and C12 decoupling capacitors on two
microstrip lines. 33 pF in 0603 size has been found optimum
for GSM.

The output matching is realized with a one–cell, low–pass
filter using a 30 Ω microstrip line and C13 + C14 capacitors.
L4 inductor allows for optimized efficiency while impacting
harmonic impedances in the output transistor plane.
However, the inductor needs to be a high–Q part with a high–
DC maximum current (a Coilcraft Microspring Series has
been implemented). This parallel inductor can also be
realized with a 20 mm microstrip line. In this application the
best surface solution has been selected. In the 4.8 V
application, when efficiency is not critical those two parts can
be avoided. The loss of efficiency will be then 3 to 4%. (For
typical performances see Table 3/Table 4 in the Appendix).
Typical gain and return loss at rated power are given in
Figure 5 for GSM path (Figure 18 for the 4.8 V application).



������

MOTOROLA RF APPLICATIONS REPORT 6

Figure 5. Gain (1), Isolation (2) and Return Loss for GSM Path at 3.6 V
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Table 1. Minimum and Typical Performances for GSM Path at 3.6 V

ELECTRICAL CHARACTERISTICS (VD1, VD2 = 3.6 V, Pin = 10 dBm, Peak Measurement at 12.5% Duty Cycle, 4.6 ms Period,
TA = 25°C unless otherwise noted)

Characteristic Min Typ Max Unit

Frequency Range 880 — 915 MHz

Output Power 34 34.5 — dBm

Power Added Efficiency 43 — — %

Input VSWR — 2:1 — VSWR

Harmonic Output
2nd fo
3rd fo

—
—

—
—

–30
–35

dBc

Negative Supply Current — — 1 mA

Output Power at Low Voltage (VD1, VD2 = 3.0 V) 32.5 33 — dBm

Output Power, Isolation (VD1, VD2 = 0 V) — –20 –15 dBm

3 dB VDD Bandwidth (VD1, VD2 = 0 to 6.0 V) 1 — — MHz

Noise Power in 100 kHz, 925 to 935 MHz — — –90 dBm

Load Mismatch Stress (Pin = 10 to 13 dBm, Pout = 5 to 35 dBm, 
Load VSWR = 10:1 at any Phase Angle, VD1, VD2 Adjusted for Specified Pout)

No Degradation in Output Power after Returning to
Standard Conditions

Stability – Spurious Output (Pin = 10 to 13 dBm, Pout = 5 to 35 dBm, Load
VSWR = 6:1 at any Phase Angle, Source VSWR = 3:1, at any Phase Angle,
VD1, VD2 Adjusted for Specified Pout)

— — –60 dBc

DCS Path The input match circuit is made with a single
parallel inductor (L1) and a series inductor realized with a
microstrip line. Drain matching is made with parallel stubs
which are added to an internal prematching. A decoupling
circuit is made with 0603 22 pF capacitors.

The output matching circuit is similar to the GSM one. L2
inductor and C31 capacitor allow for optimized efficiency,

while impacting harmonic impedances in the output
transistor plane. Like in the GSM PA, this inductor has to
exhibit a high–Q and a high maximum current. Typical gain
and return loss at rated power are given in Figure 6 for GSM
path (Figure 19 for the 4.8 V application).
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Figure 6. Gain (1), Isolation (2) and Return Loss for DCS1800 Path at 3.6 V
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Table 2. Minimum and Typical Performances for DCS Path at 3.6 V

ELECTRICAL CHARACTERISTICS  (VD1, 2, 3 = 3.6 V, Pin = 5 dBm, Peak Measurement at 12.5% Duty Cycle, 4.6 ms Period,
TA = 25°C unless otherwise noted)

Characteristic Min Typ Max Unit

Frequency Range 1710 — 1785 MHz

VDD — 3.6 — V

VSS — –4 — V

ISS — — 1 mA

Output Power at (GSM Pulse) 32 33.5 — dBm

Output Power at (GSM Pulse; Low Voltage: VDD = 3.0 V) 30.5 — — dBm

Power Added Efficiency 35 42 — %

Input Return Loss — — –10 dB

Harmonic Output
2nd fo
3rd fo

—
—

–45
–35

–30
–30

dBc

Output Noise Power (Pout Nominal; 100 kHz Bandwidth; 20 MHz above fo) — –85 –80 dBm

Control and Its Advantages Figures 7 and 8 present rise
and fall time within 30 dB dynamic range for the GSM path.
Figures 9 and 10 show performance for the DCS path.

The transition is about 2.0 µs in the worst case.
Figures 11 and 12 check that spurious levels are lower than

–60 dBc even for the minimum output power (5.0 dBm) when
GMSK modulation is applied to the PA.

Figure 13 shows the output power when a linear control
ramp is applied on VRAMP input. This depicts the superiority
of the drain control for a PA versus gate control. The RF

output voltage/VRAMP transfer function is linear for VRAMP
input voltage up to approximately 1.5 volts. Therefore, very
simple, low–cost techniques can be used to generate the
VRAMP voltage necessary to get the shaping and RF steps
levels. This eliminates all stability loop problems due to gate
control  non–linearitiy.

This transfer function shape leads to a very stable and linear
control loop and requests a lower loop bandwith. As the PA is
in saturation within the full dynamic power range, AM to AM
conversion remains very good, even at low power level.
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Figure 13. Output RF Voltage Variation with
Linear Control Ramp at 3.6 V

(Volt)

DECT The DCS path can also be evaluated in the DECT
band. In that case the quiescent current of the DCS PA
needs to be decreased in order to get an acceptable
efficiency at about 27 dBm output power. This can be
realized by increasing the R14 resistor value to 5.6 kΩ in
order to get about –2.7 V at the VCDCS point. The user will
also have to change the input matching network in order to
match the DECT bandwidth. An example of such an input
matching is given Figure 14. In this configuration, the gain on
the DCS path is reduced by 2.0 dB because of higher losses
at the input.

Figure 14. Input Matching for DCS and DECT Band

PFP–16
MRFIC1817

1.5 nH

3.9 Ω

RF IN
DCS1800/DECT

1.8 nH

100 Ω
NC

IN

OUT

VD1

VD2

OUT

OUT

OUT

PIN 1

Open Loop The highly linear transfer function achieved
with the drain control has been experienced to suppress the
control loop. This technique has been called “open–loop”
control, and a separated application note, AN1599, describing
this technique is available.

The dual band demonstration board is designed to allow the
implementation of the open–loop concept. The user can

experiment this technique by simply adding a 3 pole
Sallen–key filter in the control circuit, in order to smooth the
transitions (see Figure 12).

R8 resistor is changed to 1.0 kΩ, R9, R10 need to be set
at 4.7 kΩ, C27 (560 pF), C28 (1.5 nF), C29 (1.0 nF) are
added and the dual band board can be experimented in
open loop mode.

SYSTEM SOLUTION

The antenna interface may require duplexers. Figure 15
shows a possible architecture in which the output switch can
be the MRFIC0903. In that configuration the ENSWT pin can
be used to control the switch.

Figure 16 shows a possible architecture without duplexer.
Since the switch/filter block shown does not exist as a
standard product, this demonstration board can help the user
define a dedicated switch specification in order to drive  the
product definition.

MRFIC0913 is also suitable for AMPS standard (with a
different matching). MRFIC1817/MRFIC1818 is also usable
for PCS band. The application circuit shown here can also be
used for other dual mode amplifiers such as AMPS/PCS with
small changes in the component implementation.

Figure 15. Dual Band PA Architecture with Duplexers
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Figure 17. Component Placement for 4.8 V Application

Board Material: FR4 H = 0.48 mm Class 5 PCB (Scale: 3/1)
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C7
DEL

C7
DEL

START 200,000 000 MHz STOP 1,500,000 000 MHz

Figure 19. Gain and Retrun Loss for GSM 
Path at 4.8 V

Figure 20. Gain and Return Loss for DCS1800
Path at 4.8 V

C7 C7

2

1

2

1 –22.537 dB
880 MHz

1 – 8 dB
880 MHz

1 –29.802 dB
1.7 GHz

1 – 12.612 dB
1.7 GHz

2

1

1

2

1

START 100,000 000 MHz STOP 2,500,000 000 MHz

2:915,000,000 MHz

CH1 S11 Log MAG
CH2 S21 Log MAG

10 dB/ REF 0 dB
10 dB/ REF 0 dB

CH1 S11 Log MAG
CH2 S21 Log MAG

10 dB/ REF 0 dB
10 dB/ REF 0 dB

CONCLUSION

This demonstration board allows the user to evaluate a
GSM/DCS1800 solution for dual band radios or dual band
car antenna amplifiers with standard products such as
MRFIC0917/MRFIC1817/MC33169/MMSF4N01HD at 3.6 V
and MRFIC0913/MRFIC1818/MC33169/MMSF4N01HD at
4.8 V. Reusing these standard products leads to cycle–time
reduction, ease–of–use and time–to–market advantages.

The future radio generations are designed for 3.6 V
battery. Nevertheless, the dual band radio will have at the

beginning more losses on RF path, due to
duplexors/switches. A solution could be to use a DC/DC
converter associated with 4.8 V PA.

This board is also intended to help the radio designer to
define requirements for future dedicated dual band products.

Other dual mode PA can also be evaluated using this board
with only some changes in the external matching parts.
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ANNEX

Table 3. Minimum and Typical Performances for GSM Path at 4.8 V

ELECTRICAL CHARACTERISTICS  (VD1, VD2 = 4.8 V, VSS = –4 V, Pin = 10 dBm, Peak Measurement at 12.5% Duty Cycle, 4.6 ms
Period, TA = 25°C unless otherwise noted)

Characteristic Min Typ Max Unit

Frequency Range 880 — 915 MHz

Output Power 34.5 35 — dBm

Power Added Efficiency 48 — — %

Input VSWR — 2:1 — VSWR

Harmonic Output
2nd fo
3rd fo

—
—

—
—

–30
–35

dBc

Negative Supply Current — — 1.25 mA

Output Power at Low Voltage (VD1, VD2 = 4.0 V) 33.3 33.5 — dBm

Output Power, Isolation  (VD1, VD2 = 0 V) — –20 –15 dBm

3 dB VDD Bandwidth (VD1, VD2 = 0 to 6 V) 1 — — MHz

Noise Power in 100 kHz, 925 to 935 MHz — — –90 dBm

Table 4. Minimum and Typical Performances for DCS Path at 4.8 V

ELECTRICAL CHARACTERISTICS  (VD1, 2, 3 = 4.8 V, Pin = 3 dBm, Peak Measurement at 12.5% Duty Cycle, 4.6 ms Period,
TA = 25°C unless otherwise noted)

Characteristic Min Typ Max Unit

Frequency Range 1710 — 1785 MHz

VDD — 4.8 — V

VSS — –4 — V

ISS — — 2 mA

Output Power at (GSM Pulse) 33 — — dBm

Output Power at (GSM Pulse; Low Voltage: VDD = 4.0 V) 31.5 — — dBm

Power Added Efficiency 35 40 — %

Input Return Loss — — –12 dB

Harmonic Output
2nd fo
3rd fo

—
—

—
—

–30
–30

dBc

Output Noise Power (Pout Nominal; 100 kHz Bandwidth; 20 MHz above fo) — — –80 dBm
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Table 5. Bill of Material for Dual Band Solution at 3.6 V 

Ref Description Type Value Unit Comment
ÁÁÁÁ
ÁÁÁÁC2

ÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁCapacitor 0603

ÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁNPO

ÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁ22

ÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁpF

ÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁÁÁÁÁ

ÁÁÁÁC3
ÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁCapacitor 0603

ÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁNPO

ÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁ22

ÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁpF

ÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁÁÁÁÁ

ÁÁÁÁC4
ÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁCapacitor 0603

ÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁNPO

ÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁ22

ÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁpF

ÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁÁÁÁÁ

ÁÁÁÁ
ÁÁÁÁ

C5

ÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁ

Capacitor 0603

ÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁ

X7R

ÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁ

47

ÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁ

nF

ÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁÁÁÁÁ

ÁÁÁÁ
C6 ÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁ

Capacitor 0603 AVXÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁ

ACCUF ÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁ

3.9 ÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁ

pF ÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁÁÁÁÁ

ÁÁÁÁ
C7 ÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁ

Capacitor 0603 AVXÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁ

ACCUF ÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁ

6.8 ÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁ

pF ÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁÁÁÁÁ

ÁÁÁÁ
C8 ÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁ

Capacitor 0603 ÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁ

NPO ÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁ

27 ÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁ

pF ÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁÁÁÁÁ

ÁÁÁÁ
C9 ÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁ

Capacitor 0603 ÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁ

NPO ÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁ

5.6 ÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁ

pF ÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁÁÁÁÁ

ÁÁÁÁ
C10ÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁ

Capacitor 0603 ÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁ

NPO ÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁ

33 ÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁ

pF ÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁÁÁÁÁ

ÁÁÁÁ
C11ÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁ

Capacitor 0603 ÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁ

NPO ÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁ

33 ÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁ

pF ÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁÁÁÁÁ

ÁÁÁÁ
C12ÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁ

Capacitor 0603 ÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁ

X7R ÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁ

47 ÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁ

nF ÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁÁÁÁÁ

ÁÁÁÁ
C13
ÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁ

Capacitor 0603
ÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁ

NPO
ÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁ

10
ÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁ

pF
ÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁÁÁÁÁ

ÁÁÁÁ
C14
ÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁ

Capacitor 0603
ÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁ

NPO
ÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁ

4.7
ÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁ

pF
ÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁÁÁÁÁ

ÁÁÁÁC16
ÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁCapacitor 0603

ÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁNPO

ÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁ47

ÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁpF

ÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁÁÁÁÁ

ÁÁÁÁC17
ÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁCapacitor 0603

ÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁX7R

ÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁ33

ÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁnF

ÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁÁÁÁÁ

ÁÁÁÁC18
ÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁCapacitor 0603

ÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁX7R

ÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁ47

ÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁnF

ÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁÁÁÁÁ

ÁÁÁÁ
ÁÁÁÁ

C19

ÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁ

Capacitor 0805

ÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁ

X7R

ÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁ

1000

ÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁ

nF

ÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁÁÁÁÁ

ÁÁÁÁ
C20ÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁ

Capacitor 0805 ÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁ

X7R ÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁ

1000 ÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁ

nF ÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁÁÁÁÁ

ÁÁÁÁ
C21ÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁ

Capacitor 0805 ÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁ

X7R ÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁ

1000 ÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁ

nF ÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁÁÁÁÁ

ÁÁÁÁ
C22ÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁ

Capacitor 0805 ÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁ

X7R ÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁ

1000 ÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁ

nF ÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁÁÁÁÁ

ÁÁÁÁ
C23ÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁ

Capacitor 0805 ÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁ

X7R ÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁ

1000 ÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁ

nF ÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁÁÁÁÁ

ÁÁÁÁ
C24ÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁ

Capacitor ÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁ

Electro ÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁ

68 ÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁ

µF ÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁ

* Not needed when
connected to aÁÁÁÁ

ÁÁÁÁ
C25
ÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁ

Capacitor 0603
ÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁ

X7R
ÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁ

100
ÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁ

nF
ÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁ

connected to a
Battery

ÁÁÁÁ
ÁÁÁÁC26

ÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁCapacitor 0603

ÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁX7R

ÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁ100

ÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁnF

ÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁÁÁÁÁ

ÁÁÁÁC27
ÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁCapacitor 0603

ÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁ—

ÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁ—

ÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁ—

ÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁFor open loopÁÁÁÁ

ÁÁÁÁC28
ÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁCapacitor 0603

ÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁ—

ÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁ—

ÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁ—

ÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁFor open loopÁÁÁÁ

ÁÁÁÁ
ÁÁÁÁ

C29

ÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁ

Capacitor 0603

ÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁ

—

ÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁ

—

ÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁ

—

ÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁ

For open loopÁÁÁÁ
ÁÁÁÁ
ÁÁÁÁ

C30

ÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁ

Capacitor 0603

ÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁ

X7R

ÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁ

6.8

ÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁ

nF

ÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁÁÁÁÁ

ÁÁÁÁ
C31ÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁ

Capacitor 0603 ÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁ

NPO ÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁ

1.0 ÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁ

pF ÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁÁÁÁÁ

ÁÁÁÁ
C32ÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁ

Capacitor 0603 ÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁ

ÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁ

— ÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁ

— ÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁ

N/C

ÁÁÁÁ
ÁÁÁÁ

C33ÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁ

Capacitor 0603 ÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁ

X7R ÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁ

47 ÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁ

nF ÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁÁÁÁÁ

ÁÁÁÁ
R2 ÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁ

Resistor 0603 ÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁ

— ÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁ

330 ÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁ

Ω ÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁÁÁÁÁ

ÁÁÁÁ
R3 ÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁ

Resistor 0603 ÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁ

— ÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁ

1.0 ÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁ

kΩ ÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁÁÁÁÁ

ÁÁÁÁ
R4 ÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁ

Resistor 0603 ÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁ

— ÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁ

0 ÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁ

Ω ÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁÁÁÁÁ

ÁÁÁÁ
R5
ÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁ

Resistor 0603
ÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁ

—
ÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁ

N/C
ÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁ

—
ÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁÁÁÁÁ

ÁÁÁÁ
R6
ÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁ

Resistor 0603
ÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁ

—
ÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁ

330
ÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁ

Ω
ÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁÁÁÁÁ

ÁÁÁÁR7
ÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁResistor 0603

ÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁ—

ÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁ100

ÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁΩ

ÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁÁÁÁÁ

ÁÁÁÁR8
ÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁResistor 0603

ÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁ—

ÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁ470

ÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁΩ

ÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁÁÁÁÁ

ÁÁÁÁR9
ÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁResistor 0603

ÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁ—

ÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁ0

ÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁΩ

ÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁFor open loopÁÁÁÁ

ÁÁÁÁ
ÁÁÁÁ

R10

ÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁ

Resistor 0603

ÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁ

—

ÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁ

0

ÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁ

Ω
ÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁ

For open loop
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Table 5. Bill of Material for Dual Band Solution at 3.6 V (continued)

Ref CommentUnitValueTypeDescription
ÁÁÁÁ
ÁÁÁÁR11

ÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁResistor 0603

ÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁ—

ÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁ10

ÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁkΩ

ÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁÁÁÁÁ

ÁÁÁÁR12
ÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁResistor 0603

ÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁ—

ÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁ120

ÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁkΩ

ÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁÁÁÁÁ

ÁÁÁÁ
ÁÁÁÁ

R13
ÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁ

Resistor 0603
ÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁ

—
ÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁ

2.7
ÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁ

kΩ
ÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁ

ÁÁÁÁ
ÁÁÁÁ
ÁÁÁÁ

R14

ÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁ

Resistor 0603

ÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁ

—

ÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁ

2.7

ÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁ

kΩ
ÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁÁÁÁÁ

ÁÁÁÁ
R15ÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁ

Resistor 0603 ÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁ

— ÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁ

0 ÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁ

Ω ÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁ

Jumper

ÁÁÁÁ
ÁÁÁÁ

R16ÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁ

Resistor 0603 ÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁ

— ÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁ

180 ÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁ

kΩ ÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁÁÁÁÁ

ÁÁÁÁ
R17ÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁ

Resistor 0603 ÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁ

— ÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁ

4.7 ÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁ

kΩ ÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁÁÁÁÁ

ÁÁÁÁ
R18ÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁ

Resistor 0603 ÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁ

— ÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁ

N/C ÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁ

— ÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁÁÁÁÁ

ÁÁÁÁ
L1 ÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁ

Inductor 0805 ÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁ

— ÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁ

1.8 ÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁ

nH ÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁ

TOKO 2012 Series

ÁÁÁÁ
ÁÁÁÁ
ÁÁÁÁ

L2 ÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁ

Inductor 1606–10ÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁ

— ÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁ

12 ÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁ

nH ÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁ

Coilcraft Microspring
Series

ÁÁÁÁ
ÁÁÁÁ

L3 ÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁ

Inductor 0603 ÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁ

— ÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁ

8.2 ÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁ

nH ÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁ

TAIYO YUDEN

ÁÁÁÁ
ÁÁÁÁ

L4 ÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁ

Inductor 1606–10ÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁ

— ÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁ

12 ÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁ

nH ÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁ

Coilcraft Microspring
SeriesÁÁÁÁ

ÁÁÁÁ
ÁÁÁÁ

L5
ÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁ

strap
ÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁ

—
ÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁ

0
ÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁ

nH
ÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁ

JumperÁÁÁÁ
ÁÁÁÁ
ÁÁÁÁ

L6

ÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁ

strap

ÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁ

—

ÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁ

0

ÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁ

nH

ÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁ

Jumper

ÁÁÁÁ
ÁÁÁÁ

CR1ÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁ

Diode ÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁ

SOT23 ÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁ

MMBD701LT1 ÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁ

— ÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁÁÁÁÁ

ÁÁÁÁ
U1 ÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁ

IPA DCS ÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁ

PFP16 ÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁ

MRFIC1817 ÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁ

— ÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁÁÁÁÁ

ÁÁÁÁ
U2 ÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁ

IPA GSM ÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁ

PFP16 ÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁ

MRFIC0917 ÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁ

— ÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁÁÁÁÁ

ÁÁÁÁ
U3 ÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁ

ÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁ

TSSOP14 ÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁ

MC33169 ÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁ

— ÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁÁÁÁÁ

ÁÁÁÁ
Q1 ÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁ

N–Channel MOSFETÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁ

SO8 ÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁ

MMSF4N01HD ÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁ

— ÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁÁÁÁÁ

ÁÁÁÁ
Q2 ÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁ

PNP Transistor ÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁ

SOT23 ÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁ

MMUN2112LT1 ÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁ

— ÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁÁÁÁÁ

ÁÁÁÁ
Q3
ÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁ

PNP Transistor
ÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁ

SOT23
ÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁ

BC857LT1
ÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁ

—
ÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁÁÁÁÁ

ÁÁÁÁ
Q4
ÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁ

PNP Transistor
ÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁ

SOT23
ÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁ

BC857LT1
ÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁ

—
ÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁ

Table 6. Bill of Material for Dual Band Solution at 4.8 V 

Ref Description Type Value Unit CommentÁÁÁÁ
ÁÁÁÁC2

ÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁCapacitor 0603

ÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁNPO

ÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁ22

ÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁpF

ÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁÁÁÁÁ

ÁÁÁÁ
ÁÁÁÁ

C3
ÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁ

Capacitor 0603
ÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁ

NPO
ÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁ

22
ÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁ

pF
ÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁ

ÁÁÁÁ
ÁÁÁÁ
ÁÁÁÁ

C4

ÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁ

Capacitor 0603

ÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁ

NPO

ÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁ

22

ÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁ

pF

ÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁÁÁÁÁ

ÁÁÁÁ
C5 ÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁ

Capacitor 0603 ÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁ

X7R ÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁ

47 ÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁ

nF ÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁÁÁÁÁ

ÁÁÁÁ
C6 ÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁ

Capacitor 0603 ÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁ

NPO ÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁ

3.3 ÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁ

pF ÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁÁÁÁÁ

ÁÁÁÁ
C8 ÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁ

Capacitor 0603 ÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁ

NPO ÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁ

27 ÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁ

pF ÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁÁÁÁÁ

ÁÁÁÁ
C9 ÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁ

Capacitor 0603 ÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁ

NPO ÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁ

5.6 ÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁ

pF ÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁÁÁÁÁ

ÁÁÁÁ
C10ÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁ

Capacitor 0603 ÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁ

NPO ÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁ

33 ÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁ

pF ÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁÁÁÁÁ

ÁÁÁÁ
C11ÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁ

Capacitor 0603 ÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁ

NPO ÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁ

33 ÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁ

pF ÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁÁÁÁÁ

ÁÁÁÁ
C12
ÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁ

Capacitor 0603
ÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁ

X7R
ÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁ

47
ÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁ

nF
ÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁÁÁÁÁ

ÁÁÁÁ
C13
ÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁ

Capacitor 0603
ÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁ

NPO
ÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁ

5.6
ÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁ

pF
ÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁÁÁÁÁ

ÁÁÁÁ
C14
ÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁ

Capacitor 0603
ÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁ

NPO
ÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁ

5.6
ÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁ

pF
ÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁÁÁÁÁ

ÁÁÁÁC16
ÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁCapacitor 0603

ÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁNPO

ÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁ47

ÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁpF

ÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁÁÁÁÁ

ÁÁÁÁC17
ÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁCapacitor 0603

ÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁX7R

ÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁ33

ÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁnF

ÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁ
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Table 6. Bill of Material for Dual Band Solution at 4.8 V (continued)

Ref CommentUnitValueTypeDescription
ÁÁÁÁ
ÁÁÁÁC18

ÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁCapacitor 0603

ÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁX7R

ÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁ47

ÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁnF

ÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁÁÁÁÁ

ÁÁÁÁC19
ÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁCapacitor 0805

ÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁX7R

ÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁ1000

ÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁnF

ÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁÁÁÁÁ

ÁÁÁÁ
ÁÁÁÁ

C20
ÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁ

Capacitor 0805
ÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁ

X7R
ÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁ

1000
ÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁ

nF
ÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁ

ÁÁÁÁ
ÁÁÁÁ
ÁÁÁÁ

C21

ÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁ

Capacitor 0805

ÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁ

X7R

ÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁ

1000

ÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁ

nF

ÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁÁÁÁÁ

ÁÁÁÁ
C22ÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁ

Capacitor 0805 ÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁ

X7R ÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁ

1000 ÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁ

nF ÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁÁÁÁÁ

ÁÁÁÁ
C23ÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁ

Capacitor 0805 ÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁ

X7R ÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁ

1000 ÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁ

nF ÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁÁÁÁÁ

ÁÁÁÁ
C24ÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁ

Capacitor ÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁ

Electro ÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁ

68 ÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁ

µF ÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁ

* Not needed when
Connected to a BatteryÁÁÁÁ

ÁÁÁÁ
C25ÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁ

Capacitor 0603 ÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁ

X7R ÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁ

100 ÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁ

nF ÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁ

Connected to a Battery

ÁÁÁÁ
ÁÁÁÁ

C26ÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁ

Capacitor 0603 ÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁ

X7R ÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁ

100 ÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁ

nF ÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁÁÁÁÁ

ÁÁÁÁ
C27ÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁ

Capacitor 0603 ÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁ

— ÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁ

— ÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁ

— ÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁ

For Open Loop

ÁÁÁÁ
ÁÁÁÁ

C28ÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁ

Capacitor 0603 ÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁ

— ÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁ

— ÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁ

— ÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁ

For Open Loop
ÁÁÁÁ
ÁÁÁÁ

C29
ÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁ

Capacitor 0603
ÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁ

—
ÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁ

—
ÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁ

—
ÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁ

For Open Loop
ÁÁÁÁ
ÁÁÁÁ

C30
ÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁ

Capacitor 0603
ÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁ

XR7
ÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁ

6.8
ÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁ

nF
ÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁÁÁÁÁ

ÁÁÁÁC31
ÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁCapacitor 0603

ÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁNPO

ÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁ1

ÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁpF

ÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁÁÁÁÁ

ÁÁÁÁC32
ÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁCapacitor 0805

ÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁY5V

ÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁ1

ÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁµF

ÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁÁÁÁÁ

ÁÁÁÁC33
ÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁCapacitor 0603

ÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁX7R

ÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁ47

ÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁnF

ÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁÁÁÁÁ

ÁÁÁÁ
ÁÁÁÁ

R2

ÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁ

Resistor 0603

ÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁ

—

ÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁ

1.8

ÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁ

kΩ
ÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁ

ÁÁÁÁ
ÁÁÁÁ
ÁÁÁÁ

R3

ÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁ

Resistor 0603

ÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁ

—

ÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁ

2.7

ÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁ

kΩ
ÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁÁÁÁÁ

ÁÁÁÁ
R4 ÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁ

Resistor 0603 ÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁ

— ÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁ

0 ÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁ

Ω ÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁÁÁÁÁ

ÁÁÁÁ
R5 ÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁ

Resistor 0603 ÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁ

— ÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁ

N/C ÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁ

— ÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁÁÁÁÁ

ÁÁÁÁ
R6 ÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁ

Resistor 0603 ÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁ

— ÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁ

330 ÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁ

Ω ÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁÁÁÁÁ

ÁÁÁÁ
R7 ÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁ

Resistor 0603 ÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁ

— ÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁ

100 ÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁ

Ω ÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁÁÁÁÁ

ÁÁÁÁ
R8 ÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁ

Resistor 0603 ÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁ

— ÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁ

470 ÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁ

Ω ÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁÁÁÁÁ

ÁÁÁÁ
R9 ÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁ

Resistor 0603 ÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁ

— ÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁ

0 ÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁ

Ω ÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁ

For open loop
ÁÁÁÁ
ÁÁÁÁ

R10
ÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁ

Resistor 0603
ÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁ

—
ÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁ

0
ÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁ

Ω
ÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁ

For open loop
ÁÁÁÁ
ÁÁÁÁ

R11
ÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁ

Resistor 0603
ÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁ

—
ÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁ

10
ÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁ

kΩ
ÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁÁÁÁÁ

ÁÁÁÁR12
ÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁResistor 0603

ÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁ—

ÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁ120

ÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁkΩ

ÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁÁÁÁÁ

ÁÁÁÁR13
ÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁResistor 0603

ÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁ—

ÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁ2.7

ÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁkΩ

ÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁÁÁÁÁ

ÁÁÁÁR14
ÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁResistor 0603

ÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁ—

ÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁ2.2

ÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁkΩ

ÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁÁÁÁÁ

ÁÁÁÁ
ÁÁÁÁ

R15

ÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁ

Resistor 0603

ÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁ

—

ÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁ

0

ÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁ

Ω
ÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁ

JumperÁÁÁÁ
ÁÁÁÁ
ÁÁÁÁ

R16

ÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁ

Resistor 0603

ÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁ

—

ÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁ

120

ÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁ

kΩ
ÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁÁÁÁÁ

ÁÁÁÁ
R17ÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁ

Resistor 0603 ÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁ

— ÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁ

4.7 ÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁ

Ω ÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁÁÁÁÁ

ÁÁÁÁ
R18ÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁ

Resistor 0603 ÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁ

— ÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁ

N/C ÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁ

— ÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁÁÁÁÁ

ÁÁÁÁ
R19ÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁ

Resistor 0603 ÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁ

— ÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁ

100 ÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁ

Ω ÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁÁÁÁÁ

ÁÁÁÁ
L1 ÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁ

Inductor 0805 ÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁ

— ÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁ

1.8 ÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁ

nH ÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁ

TOKO 2012 Series

ÁÁÁÁ
ÁÁÁÁ
ÁÁÁÁ

L2 ÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁ

Inductor 1606–9 ÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁ

— ÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁ

10 ÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁ

nH ÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁ

Coilcraft Microspring
Series

ÁÁÁÁ
ÁÁÁÁ

L3 ÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁ

Inductor 0603 ÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁ

— ÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁ

8.2 ÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁ

nH ÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁ

TAIYO YUDEN

ÁÁÁÁ
ÁÁÁÁ

L4 ÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁ

Inductor 1606–10ÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁ

— ÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁ

12 ÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁ

nH ÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁ

Coilcraft Microspring
SeriesÁÁÁÁ

ÁÁÁÁ
ÁÁÁÁ

L5/L6
ÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁ

Strap
ÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁ

—
ÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁ

0
ÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁ

nH
ÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁ

Jumper
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Table 6. Bill of Material for Dual Band Solution at 4.8 V (continued)

Ref CommentUnitValueTypeDescription
ÁÁÁÁ
ÁÁÁÁCR1

ÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁDiode

ÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁSOT–23

ÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁMMBD701LT1

ÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁ—

ÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁÁÁÁÁ

ÁÁÁÁU1
ÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁIPA DCS

ÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁPFP–16

ÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁMRFIC1818

ÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁ—

ÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁÁÁÁÁ

ÁÁÁÁ
ÁÁÁÁ

U2
ÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁ

IPA GSM
ÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁ

PFP–16
ÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁ

MRFIC0913
ÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁ

—
ÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁ

ÁÁÁÁ
ÁÁÁÁ
ÁÁÁÁ

U3

ÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁ

ÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁ

TSSOP–14

ÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁ

MC33169

ÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁ

—

ÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁÁÁÁÁ

ÁÁÁÁ
Q1 ÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁ

N–Channel MOSFETÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁ

SO–8 ÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁ

MMSF4N01HD ÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁ

— ÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁÁÁÁÁ

ÁÁÁÁ
Q2 ÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁ

PNP Transistor ÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁ

SOT–23 ÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁ

MMUN2112LT1 ÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁ

— ÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁÁÁÁÁ

ÁÁÁÁ
Q3 ÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁ

PNP Transistor ÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁ

SOT–23 ÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁ

BC857LT1 ÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁ

— ÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁÁÁÁÁ

ÁÁÁÁ
Q4 ÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁ

PNP Transistor ÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁ

SOT–23 ÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁ

BC857LT1 ÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁ

— ÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁ
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Motorola reserves the right to make changes without further notice to any products herein.  Motorola makes no warranty, representation or guarantee regarding
the suitability of its products for any particular purpose, nor does Motorola assume any liability arising out of the application or use of any product or circuit, and
specifically disclaims any and all liability, including without limitation consequential or incidental damages.  “Typical” parameters which may be provided in Motorola
data sheets and/or specifications can and do vary in different applications and actual performance may vary over time.  All operating parameters, including “Typicals”
must be validated for each customer application by customer’s technical experts.  Motorola does not convey any license under its patent rights nor the rights of
others.  Motorola products are not designed, intended, or authorized for use as components in systems intended for surgical implant into the body, or other
applications intended to support or sustain life, or for any other application in which the failure of the Motorola product could create a situation where personal injury
or death may occur.  Should Buyer purchase or use Motorola products for any such unintended or unauthorized application, Buyer shall indemnify and hold Motorola
and its officers, employees, subsidiaries, affiliates, and distributors harmless against all claims, costs, damages, and expenses, and reasonable attorney fees
arising out of, directly or indirectly, any claim of personal injury or death associated with such unintended or unauthorized use, even if such claim alleges that
Motorola was negligent regarding the design or manufacture of the part. Motorola and        are registered trademarks of Motorola, Inc. Motorola, Inc. is an Equal
Opportunity/Affirmative Action Employer.

Mfax is a trademark of Motorola, Inc.
How to reach us:
USA/EUROPE/Locations Not Listed : Motorola Literature Distribution; JAPAN : Nippon Motorola Ltd.: SPD, Strategic Planning Office, 4–32–1,
P.O. Box 5405, Denver, Colorado 80217. 1–303–675–2140 or 1–800–441–2447 Nishi–Gotanda, Shinagawa–ku, Tokyo 141, Japan.  81–3–5487–8488

Customer Focus Center: 1–800–521–6274

Mfax  : RMFAX0@email.sps.mot.com – TOUCHTONE 1–602–244–6609 ASIA/PACIFIC : Motorola Semiconductors H.K. Ltd.; 8B Tai Ping Industrial Park,
Motorola Fax Back System – US & Canada ONLY 1–800–774–1848 51 Ting Kok Road, Tai Po, N.T., Hong Kong.  852–26629298

– http://sps.motorola.com/mfax/
HOME PAGE: http://motorola.com/sps/
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