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Introduction

Introduction

The PE461X0 is a HaRP™ technology-enhanced monolithic phase and amplitude controller (MPAC) designed
for precise phase and amplitude control of two independent RF paths. It optimizes system performance while
reducing manufacturing costs of transmitters that use symmetric or asymmetric power amplifier designs to
efficiently process signals with large peak-to-average ratios.

This monolithic RFIC integrates a 90° RF splitter, digital phase shifters and a digital step attenuator along with a
low voltage CMOS serial interface. It can cover a phase range of 87.2° in 2.8° steps and an attenuation range of
7.5 dB in 0.5 dB steps, while providing excellent phase and amplitude accuracy from 1.8-2.2 GHz (PE46120),
2.3-2.7 GHz (PE46130) and 3.4-3.8 GHz (PE46140).

The PE461X0 also features exceptional linearity, high output port-to-port isolation and extremely low power
consumption relative to competing module solutions. It is offered in a 32-lead 6 x 6 mm QFN package.

The PE461XO0 evaluation kit (EVK) includes hardware required to control and evaluate the functionality of the
MPAC. The MPAC evaluation software can be downloaded at www.psemi.com and requires a PC running

Windows® operating system to control the USB interface board.

Application Support

For any technical inquiries regarding the evaluation kit or software, please visit applications support at
www.psemi.com (fastest response) or call (858) 731-9400.

Evaluation Kit Contents and Requirements

Kit Contents
The PE461X0 EVK includes the following hardware required to evaluate the MPAC.

Table 1 « PE461XO0 Evaluation Kit Contents

1 PE461X0 MPAC evaluation board assembly (PRT-55151)
1 Peregrine USB interface board assembly (PRT-50866)
1 USB 2.0 Type A to Type B mini cable
DOC-68985-2 — (03/2016) UrLtraCMOS Page 1
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Software Requirements
The MPAC evaluation software will need to be installed on a computer with the following minimum requirements:
+ PC compatible with Windows XP, Vista, 7, 8 or 10
* Mouse or other pointing device
» USB port
+ HTML browser with internet access
+ Administrative privileges
Hardware Requirements
In order to evaluate the performance of the evaluation board, a Vector network analyzer is required.

Caution: The PE461X0 MPAC EVK contains components that might be damaged by exposure to voltages in
excess of the specified voltage, including voltages produced by electrostatic discharges. Handle the board in
accordance with procedures for handling static-sensitive components. Avoid applying excessive voltages to the
power supply terminals or signal inputs or outputs.

Page 2 ULteaCMOS DOC-68985-2 —(03/2016)
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Evaluation Board Assembly

Evaluation Board Assembly Overview

The evaluation board (EVB) is assembled with a PE461X0, several headers and SMA connectors, as shown in
Figure 1.

Figure 1 « PE461X0 Evaluation Board Assembly

DOC-68985-2 — (03/2016) ULteaCMOS Page 3
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Quick Start Guide

Quick Start Overview computer. The USB interface and MPAC application
. _ software is compatible with computers running
The EVB was designed to ease customer evaluation Windows® XP, Vista, 7, 8 and 10 in 32- or 64-bit

of the PE461X0 MPAC. This chapter will guide the
user through the software installation, hardware

configuration and using the graphical user interface _ . _
(GUI). To install the MPAC evaluation software, unzip the

archive and execute the “setup.exe” (Figure 3).

configurations. This software is available directly from
Peregrine’s website at www.psemi.com.

Software Installation Figure 3 « MPAC Evaluation Software Installer

USB Driver

. . . 7% MPAC_EVK_SW_INSTALLER
The latest USB interface board drivers are available

T set

via Microsoft Windows update. Internet connectivity is S

required to download the drivers. Connect the USB

interface board to the PC and select the Windows After the setup.exe file has been executed, a welcome
Update option to obtain and install the drivers screen will appear. It is strongly recommended that all
(Figure 2). programs be closed prior to running the install

If the USB board drivers are not installed, it will not be program. Click the “Next>" button to proceed.

possible to complete the installation of the MPAC EVK
software. A USB interface board (Figure 11) is
included in the evaluation Kit.

Figure 4 « MPAC Evaluation Software Setup

Flgure 2. USB Driver InSta"atlon (DeteCtlng) Welcome to the MPAC Evaluation Software Setup o . < =

Wizard o =
s T N e

The installer will guide you through the steps reguired o install MPAC Evaluation Software an your
computer,
WARNING: This computer program is protected by copyright law and international treaties
Unauthorized duplication or distribution of this program, or any portion of it may resultin severe civil
or criminal penalties, and will be prosecuted to the maximum extent possible under the law

EVK Software

In order to evaluate the PE461X0 performance, the

application software has to be installed on your

DOC-68985-2 — (03/2016) ULtraCMOS’ Page 5
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Take a moment to read the license agreement, then In the window of Confirm Installation, click “Next>" to
click “I Agree” and “Next>.” proceed with the software installation.
Figure 5 ¢ License Agreement Figure 7 ¢ Confirm Installation

{5 MPAC Evaluation Software

5! MPAC Evaluation Softwar:

License Agreement IO Confirm Installation O

Flease take amomentto read the license agreement now. If you acceptthe terms below, click "l The installer is ready to install MPAC Evaluation Software onyour computer.

Agree’, then "Next". Otherwise click "Cancel"
Click "Mext" to start the installation,

BY CLICKING ON THE "I Agree" BUTTON, “YOU”
(MEANING YOU PERSONALLY OR THE COMPANY YOU[ZE!
REPRESENT AND ON WHOSE BEHALF YOU ARE FULLY
AUTHORIZED TO ENTER THIS AGREEMENT) ARE
CONSENTING TO BE BOUND BY AND ARE BECOMING A
PARTY TO THIS LICENSE AGREEMENT ("AGREEMENT"). TF
YOU DO NOT AGREE TO ALL OF THE TERMS OF THIS
AGREEMENT, CLICK THE "CANCEL" BUTTON AND THE
DOWNLOAD/INSTALLATION PROCESS WILL NOT CONTINUE. ~

( | Do NotAgree -é‘IAgree

[ concel || Back | [ near | [ coneal || <Bosk | [ e |

For most users the default install location for the As the software files are installed, a progress indicator
program files is sufficient. If a different location is will be displayed. On slower computers, installation of
desired, the install program can be directed to place the software may proceed for a few moments.

the program files in an alternate location. The
software is installed for “Everyone” by default. Once Figure 8 « Progress Indicator

the desired location is selected click “Next>.”

5 MPAC Evaluation Softwar

Figure 6 ¢ Select Installer Folder

Installing MPAC Evaluation Software (e
o -
o C- Toa i
MPAC Evaluation Software is being installed
Select Installation Felder e e
O - Flease wait..
o Z= s e

The installer will install MPAC Evalustion Software to the following folder.

Toinstall in this folder, click "MNext". To install to a different folder, enter itbelow or click "Brawse"

Folder:

CA\Program Files (x36)\Peregrine Semiconductar CorpyMPAC Evaluati Browse...
Disk Cost...

Install MPAC Evaluation Software for yourself. or for anyone who uses this computer:

(@ Everyane

() Justme

Cancel | [ cBack | [ hews
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Once the evaluation software is installed, click “Close” A new Start Menu item under Peregrine Semicon-

to exit.

Figure 9 ¢ Installation Complete

ductor will appear in the start menu of your computer.
Select “MPAC Evaluation Software” to launch the
GUI.

- i LR

MPAC Evaluation Software has been successfully installed.

Click "Close" to exit

Please use Windows Update to check for any critical updates to the NET Framework.

-
Installation Complete O e

Figure 10 « MPAC Evaluation Software Launch

. Peregrine Semiconductor
ﬁ MPAC Evaluation Software
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Hardware Configuration

USB Interface Board Overview

The USB interface board (Figure 11) is included in the evaluation kit. This board allows the user to send serial
peripheral interface (SPI) commands to the device under test by using a PC running the Windows operating
system. To install the software, refer to “Software Installation”.

Figure 11 « USB Interface Board

/47, Semiconductor

// Peregrine Vo,
or [

: 101-0653~01
D USB INTERFACE

Connection of the USB Interface Board to the Evaluation Board

The EVB and the USB interface board contain a 14-pin header. This feature allows the USB interface board
(socket) to connect directly to the EVB (pin) on the front side as shown in Figure 12. Use caution when making
the connection to ensure the USB interface board is aligned and connected to both rows of pins properly.

Figure 12 « USB Interface Board Connected to the Evaluation Board

Page 8 ULteaCMOS DOC-68985-2 — (03/2016)
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Evaluation Board Overview
The evaluation board is designed to ease customer evaluation of Peregrine’s products. The board contains:

1) Standard 0.1 inch headers are provided for power supply, digital control signals and USB interface board.

2) SMA connectors are provided for RF performance verification and connecting the THRU trace to calibrate
board trace loss.

The schematic and evaluation board outline are provided in this user manual.

Figure 13 « PE461X0 Evaluation Board Schematic
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Figure 14 « PE461X0 Evaluation Board Outline Showing Functional Overview

USB Interface Board
SCll iy VDD can be applied by
external power supply
VDD is applied from USB DS=0
board power supply
"
RF Out 2
RF In
VDD is applied from USB )| RESSS
board power supply
/SPEN=0
USB Interface Board
Connector
e ". .
L]
"y . ]
. R—
“THRU?” trace is for board trace loss calibration
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Hardware Operation

The general guidelines for operating the hardware evaluation board are listed in this section. Follow the steps
below to configure the hardware for basic evaluation.

1) Install the jumper on JP4, JP5 and JP6.
a) JP4 connects to PE461X0 pin 19 (GND) to ground.
b) JP5 connects to PE461X0 pin 20 (/SPEN) to ground for normal SPI operation.
c) JP6 connects to PE461X0 pin 21 (DS) to ground as DS = 0 setting.

2) There are two options to provide PE461X0 a power supply. They are:

a) Option 1: Power up through USB interface board. The evaluation board is configured for this option by
installing a jumper on JP3 pin 2-3 and a jumper on JP9 pin 2-3 (refer to Figure 14).

b) Option 2: Power via external power supply. The evaluation board is configured for this option by installing
a jumper on JP3 pins 1-2 and a jumper on JP9 pins 1-2 (refer to Figure 14). Connect the external power
supply to Vpp gxt J10 or J11 (pin 1+, pin 2-).

3) Plug in USB interface board on J8 or J9, as shown in Figure 11. J8 and J9 provide identical control to the
device.

4) Calibrate board trace loss and phase with THRU trace between J6 and J7. THRU calibration is sufficient for
initial measurements. If more accurate results are desired, the full set of SOLT standards can be used.

Table 2 « Recommended Operating Condition for PE461X0

Supply voltage, Vpp'" 23 5.5 %
Supply current 350 500 pA
Digital input high 1.17 3.6 \Y
Digital input low 0 0.6
Digital input leakage 10 20 pA
RF input power, CW 29 dBm
RF input power, pulsed® 32 dBm
Operating temperature range -40 +25 +105 °C
Notes:

1) Product performance does not vary over Vpp.

2) Pulsed, 5% duty cycle of 4620 us period.

DOC-68985-2 — (03/2016) UrLtraCMOS Page 11
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Table 3 « Bit Descriptions

Co Channel register select

CO0 = L, channel RFqyT4 register select

CO0 = H, channel RFgyTo register select

MO0-M3 Attenuation setting

PO-P4 Phase shift setting per channel

Spare bits (PE46120)

S0-S3 Insertion loss stabilizer (ILS) setting per channel (PE46130/PE46140)

Table 4 « 14-bit Word (PE46120)

Q13 Q12 Q11 Q10 Q9

1 _ — — — — — 45° | 225° | 112° | 56° | 2.8° — —

2 — — 4 2 1 0.5 45° 22.5° 11.2° 5.6° 2.8° — —

Q13 Q12 Q11 Q10 Q9 Q@8 Q7 Q@6 Q5 Q4 Q@3 Q@2 Q1 Qo

Phase Shift

S3 S2 M3 M2 M1 MO P4 P3 P2 P11 PO S1 SO :
Setting

4 2 1 0.5 45° 22.5° 11.2° 5.6° 2.8° —
X X X X X X X L L L L L X X Ref phase
X X X X X X X L L L L H X X 2.8 deg
X X X X X X X L L L H L X X 5.6 deg
X X X X X X X L L H L L X X 11.25 deg
X X X X X X X L H L L L X X 22.5deg
X X X X X X X H L L L L X X 45 deg
X X X X X X X H H H H H X X 87.2 deg
Page 12 ULteaCMOS’ DOC-68985-2 — (03/2016)
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Table 6 » 14 Bit Word (PE46130)

Q13 Q12 Q11 Q10 Q9 Qs Q7 Q6 Q5 Q4 Q3 Q2 o] Qo

Co S3 S2 M3 M2 M1 MO P4 P3 P2 P1 PO S1 SO
1 — — — — — — 45° 22.5° 11.2° 5.6° 2.8° — —
2 — 0.2 4 2 1 0.5 45° 22.5° 11.2° 5.6° 2.8° 0.1 0.05

Table 7 « Serial Truth Table—Phase Setting (PE46130)

Q13 Q12 Q11 Q10 Q9 Q@8 Q7 Q4 Q2 Q1 Qo

Phase
M1 MO P4 P3 P2 P1 PO S1 SO Shift
Setting

Co S3 S2

=
@
=
[

0.2 4 p 1 0.5 45° 225° 11.2° 56° 28° 0.1 0.05

X L X X X X X L L L L L X X Ref phase
X L X X X X X L L L L H X X 2.8 deg
X L X X X X X L L L H L X X 5.6 deg
X L X X X X X L L H L L X X 11.25 deg
X L X X X X X L H L L L X X 22.5 deg
X L X X X X X H L L L L X X 45 deg
X L X X X X X H H H H H X X 87.2 deg

DOC-68985-2 — (03/2016) ULteaCMOS’ Page 13
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Table 8 « 14-bit Word (PE46140)

Q13 Q12 Q11 Q10 Q9 Q8 Q7 Q6 Q5 Q4 Q3 Q2 Q1 Qo

Co S3 S2 M3 M2 M1 MO P4 P3 P2 P1 PO S1 SO
1 — — — — — — 45° 22.5° 11.2° 5.6° 2.8° — —
2 — 0.25 4 2 1 0.5 45° 22.5° 11.2° 5.6° 2.8° 0.125 | 0.0625

Table 9 « Serial Truth Table—Phase Setting (PE46140)

Q13 Q12 Q11 Q10 Q9 Q@8 Q7 Q6 Q5 Q4 Q@3 Q2

Phase Shift

S3 Ss2 M3 M2 M1 MO P4 P3 P2 P1 PO :
Setting

2 4 p 1 0.5 45° 22.5° 11.2° 5.6° 2.8° 0.125 0.0625
X L X X X X X L L L L L X X Ref phase
X L X X X X X L L L L H X X 2.8 deg
X L X X X X X L L L H L X X 5.6 deg
X L X X X X X L L H L L X X 11.25 deg
X L X X X X X L H L L L X X 22.5 deg
X L X X X X X H L L L L X X 45 deg
X L X X X X X H H H H H X X 87.2 deg
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www.psemi.com



i PE461X0
: Si?n[cet;)%c{l}gg EVK User’s Manual

Table 10 « Serial Truth Table—Attenuation Setting RF oyr> (PE46120)

Q13 @12 Q11 Q10 Q9 Q@8 Q7 Q@ Q@5 Q4 Q@3 Q@2 Q1 Qo0

CO S3 S2 M3 M2 M1 MO P4 P3 P2 P1 PO S1 SO Amplitude

Setting

0.5 45° 225° 11.2° 5.6° 2.8° —

H X X L L L L X X X X X X X Ref insertion loss
H X X L L L H X X X X X X X 0.5dB

H X X L L H L X X X X X X X 1dB

H X X L H L L X X X X X X X 2dB

H X X H L L L X X X X X X X 4dB

H X X H H H H X X X X X X X 7.5dB

Table 11 « Default State Settings at Power Up RF oyr, (PE46120)

Q13 Q12 Q11 Q10 Q8 Q7 Q6 Q@5 Q4 Q@3 Q2
. Default
: Co Ss3 Ss2 M3 M2 M1 MO P4 P3 P2 P1 PO Setting at

Setting

Power Up

1 05 45° 22.5° 11.2° 5.6° 2.8°
0dB
DS=0———————LLLLL——Odeg
0dB
DS =1 e e e e I I H L L L L — | = 45 deg

Table 12 « Default State Setting at Power Up RF oyr> (PE46120)

Q13 Q12 Q11 Q10 Q9 Q8 Q7 Q6 Q5 Q4 Q4 Q@3

e Default
: CO S3 Ss2 M3 M2 M1 MO P4 P3 P2 P1 PO Setting at
Setting
Power Up
4 2 1 0.5 45° 22.5° 11.2° 5.6° 2.8°

DS=0 — | = | = L L L L L L L L L — | — 0dB

0 deg

7.5dB

DS =1 — | = | = H H H H H L L L L — | — 45 deg

DOC-68985-2 — (03/2016) ULteaCMOS’ Page 15
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Table 13 « Serial Truth Table—Attenuation Setting RF o1, (PE46130)

Q13 Q12 Q11 Q10 Q9 Q@8 Q7 Q@6 Q5 Q4 Q@3 Q@2 Q1 QO

CO S3 S2 M3 M2 M1 MO P4 P3 P2 P1 PO S1 SO Ag‘eﬂ'tiit:;e
2 — 02 4 2 1 05 45° 225° 11.2° 56° 2.8 0.1 0.05
H L X L L L L X X X X X X X Ref insertion loss
H L X L L L H X X X X X X X 0.5dB
H L X L L H L X X X X X X X 1dB
H L X L H L L X X X X X X X 2dB
H L X H L L L X X X X X X X 4 dB
H L X H H H H X X X X X X X 7.5dB

Table 14 « Default State Settings at Power Up RF o1, (PE46130)

Q13 Q12 Q11 Q10 Q9 Q@8 Q7 Q@6 Q@5 Q4 Q@3 Q2 Q0 Default
DS Setting
: Co $2 M3 M2 M1 MO P4 P3 P2 P1 PO
Setting
02 4 2 1 0.5 45° 225° 11.2° 5.6° 2.8°
0dB
DS=0 | — — — — — — — L L L L L — — 0 deg
0dB
DS=1 | — — — — — — — H L L L L — — 45 deg

Q13 Q12 Q11 Q10 Q9 Q@8 Q7 Q6 Q@5 Q@4 Q@3 Q2 Q0 Default
DS Setting
: co Ss2 M3 M2 M1 MO P4 P3 P2 Pt PO SO at
Setting p
ower
0.5 45° 22.5° 11.2° 5.6° 2.8° .1 0.05 Up
DS=0 | — L L L L L L L L L L L L L 0dB
0 deg
7.5dB
DS =1 — L L H H H H H L L L L L L 45 deg

Page 16 ULteaCMOS’ DOC-68985-2 — (03/2016)
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Table 16 « Serial Truth Table—Attenuation Setting RF o1, (PE46140)

Q13 Q12 Q11 Q10 Q9 Q@8 Q7 Q@ Q@5 Q4 Q@3 Q2 Qi Qo

S3 S2 M3 M2 M1 MO P4 P3 P2 P1 PO S1 so Amplitude
Setting
1 0.5 45° 22.5° 11.2° 5.6° 2.8° 0.125 0.0625
Ref insertion
H L X L L L L X X X X X X X
loss
H L X L L L H X X X X X X X 0.5dB
H L X L L H L X X X X X X X 1dB
H L X L H L L X X X X X X X 2dB
H L X H L L L X X X X X X X 4dB
H L X H H H H X X X X X X X 75dB

Table 17 « Default State Settings at Power Up RF oy, (PE46140)

Q13 Q12 Q11 Q10 Q9 Q8 Q7 Q6 Q5 Q4 Q@3 Q@2 Q1 Qo

o Default
: CO S3 S2 M3 M2 M1 MO P4 P3 P2 P1 PO St S0 Setting at
Sl Power Up
0.25 4 2 1 0.5 45° 225° 11.2° 5.6° 2.8° 0.125 0.0625
DS=0 | — | — | — | —  — | — | — |1 v L L | L] — — g(fg
ps=1 | — | — | — | — | = | = | = | H L L L | L — — 42 Zig

Table 18 « Default State Settings at Power Up RF oy, (PE46140)

Q13 Q12 Q11 Q10 Q9 Q@8 Q7 Q6 Q5 Q4 Q@3 Q2 Q1 Qo

o Default
Setti CO S3 S2 M3 M2 M1 MO P4 P3 P2 P1 PO St SO0  Setting at
etting
Power Up
12 — 025 4 2 1 05 45° 22.5° 11.2° 5.6° 2.8° 0.125 0.0625
DS=0 | — L L L L L L L L L L L L L 0dB
0 deg
7.50dB
DS=1 | — L L H H H H H L L L L L L 45 deg
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Insertion Loss Stabilizer

The PE46130/PE46140 offer greater insertion loss stability (ILS) by compensating for known variations between
phase states. Three attenuation bits are used to reduce the variation seen in the insertion loss across all phase
states for the RFgyt2 path. ILS bits S0—S2 are accessible for creating a custom lookup table in applications
where insertion loss variation between phase states is critical. PE46120 does not support this feature.

Table 19 « Insertion Loss Stabilizer Bit Definition (PE46130)

Q13 Q12 Qi1 Q10 QI Q8 Q4 Q2
co s3 MO P4 P3 P2 P1 PO Agst'tiit:;e

2 a 2 0.5 45° 225° 11.2° 5.6° 2.8°

H L L X X X X X X X X X L L Ref IL

H L L X X X X X X X X X L H 0.05 dB

H L L X X X X X X X X X H L 0.1 dB

H L H X X X X X X X X X L L 0.2dB

H L H X X X X X X X X X H H 0.35dB

Table 20 « Insertion Loss Stabilizer Bit Definition (PE46140)

Q13 Q12 Q11 Q10 Q9 Q@8 Q7 Q@6 Q@5 Q4 Q@3 Q2 e}

CO S3 S2 M3 M2 Mi MO P4 P3 P2 P1 PO S Age"’t't'i‘::e
— 025 4 2 1 05 45° 225° 11.2° 56° 2.8° 0.125 0.0625

H L L X X X X X X X X X L L Ref IL

H L L X X X X X X X X X L H 0.0625 dB

H L L X X X X X X X X X H L 0.125dB

H L H X X X X X X X X X L L 0.25dB

H L H X X X X X X X X X H H 0.4375 dB
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Using the Graphical User Interface

Figure 15 displays the MPAC application software graphical user interface (GUI), which has the USB interface
board plugged into the computer. The message “USB-SPI Interface Board #101-0653 connected” will indicate
that the USB interface board is connected and recognized. See “Hardware Operation” on page 11 for detailed
information regarding hardware configuration for use with the GUI control software. If the USB interface board is
not connected when the application software is launched, the message “No interface board connected! Please
connect USB-SPI Interface #101-0653” will appear at the bottom of the screen.

In the upper left corner, under the Peregrine logo, there is a drop-down menu item to select the part number for
evaluation and the part description is below the part number box.

The MPAC application software GUI is displayed in Figure 15 and illustrates the available controls and
messages available to the user.

Figure 15 « PE46120 Application Software Graphical User Interface'

# MPAC Exaluation Softwars )
| File Help '
RF Qut 2 Path
State 0 Relative Phase 31
- EE
- .c. ( El [ T T Y T e Y O O IO O |
- . Phase 0,00 87.19
Peregr]ne State 0 Relative Attenuation 15
/ {jf‘l“']i"f}ﬂdtl{'t':]' { El | | | | | | | | | | | | | | | | )
Atten 0,00 7.50
E'r_tﬂl_Jmpg_r ILS Setfings

. @ Fixed

Attenuation Maximum: 7.5000 dB HAEMLenuaton.
Attenuation Step Size: 0.5000 dB LuT | Browse
Attenuation Resolution: 4-bit
Phase Shift Maximum: 87.1875 deg o° - o
Phase Shift Step Size: 2.8125 deg (I} /;’
Phase Shift Resolution: 5-bit = 2 oRFouT?2
1L5 Enabled: False hen [hR - H‘iau:_ﬁsa
ILS LUT Enabled: Fake RFino—] T I T T
1LS Maxirnum: 0.0000 dB .
ILS Step Size: 0.0000 dB ()] 2
1LS Resolution: 0-bit Bl arie -- SRFouT
Interface: SPI .ag® 261" LSB
[7] Continuous Pattern Loop I Send Signal J RE Out 1 Path
State 0 Relative Phase 31
USB-SPI Interface Board #101-0653 connected. ¢ [0 ] p——————T )
Phase 0.00 87.19
RFOut1 Waveform RFOut2 Waveform

5D1

[ [
DO i

£:2014-2015 Peregrine Semiconductor Corp. Al rights reserved, Mo reproduction without prior written consent,

=

Note: * SDO in the serial interface waveform is read back from the MPAC to verify SDO toggling to indicate proper communication with the MPAC.
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Figure 16 » PE46130 Application Software Graphical User Interface”
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E——
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£:2014-2015 Peregrine Semiconductor Corp. Al nights reserved, Mo reproduction without prior written consent,

Note: * SDO in the serial interface waveform is read back from the MPAC to verify SDO toggling to indicate proper communication with the MPAC
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Figure 17 « PE46140 Application Software Graphical User Interface)
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Note: * SDO in the serial interface waveform is read back from the MPAC to verify SDO toggling to indicate proper communication with the MPAC.
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