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1. Overview

FCCID: 2A7T8MK8000UWBA

This document provides a quick start guide on testing and evaluation of the MK8000 chipset [1] features
and performance using the MK8000 evaluation kit.

MKB8000 evaluation kit has two operation modes --- standalone and MKTool mode.
= Standalone mode
0 The EVB starts to work automatically once powered on. The measurement result is
updated periodically in a Windows console through the serial port.
= MKTool mode
o0 The EVB is controlled by the MKTool [2], and the test result will be shown in the GUI.

MKB8000 evaluation kit has one firmware update mode --- ISP (In System Programming) mode.

= ISP mode
0 When EVB is in ISP mode, the firmware of MK800O0 chipset can be updated using
ISPTool[3].

2. What's in the box

The MK8000 evaluation kit includes the following items, as shown in Figure 1.
= Two MK8000 EVBs

= One 4-element linear array antenna with Anchor EVB

= One single element antenna with Tag EVB
= Four-wire flat ribbon cables

= Two USB-to-serial port adaptors

Figure 1 MK8000 evaluation kit

3. MKSemi EVB Hardware Setup

This chapter provides step-by-step instructions for setting up the evaluation Kit.

3.1 Power supply connection

Figure 2 shows the front and back sides of the MK8000 EVB. J105 is the jumper for power supply.
J105(+) connects to VCC and J105(-) connects to GND.

3.2 Power supply configuration
MK8000 EVB supports 1.8~3.6V and 3.6~5.5V power supplies. The default configuration is 1.8~3.6V.

Mauna Kea Semiconductor Confidential
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Figure 2 Top and Bot side of MK8000 EVB

Table 1 provides the details of the configuration of the jumpers and the resistor connections for these
two supply voltage options.

Table 1 Jumper configuration for different supply voltage

Supply | 595 | g1 | se2 | sB3 | sB4
voltage
18-36v | v X X X
3.6V-55v | X v v X

shorting or connect ‘v’  disconnect ‘X’

3.3 Function Description of Jumper Pins

The MK8000 EVB has two rows of jumpers that are connected to the 1/Os of the chip to offer the
flexibility of configuration and programming. Table 2 describes the functionality of the jumper pins on
the MK8000 EVB.

Table 2 Jumper Pin Description

Function Jumper Pin Description
J101 SWDIO | SWDIO
SWD
J101 SWDCLK | SWDCLK
RESET J101 RSTN RESET (active low)
J101 I0_14 | CSN
J101 I0_13 | CLK
SPIO
J101 10_12 MISO
J101 10_11 MOSI
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Ranging Initiator (Tag): level high (not

- connect
ROLE Ji11 10_02 )

SELECT Ranging Responder (Anchor): level low
(short to GND)

ISP (In System Programming).

ISP-BOOT Ji11 I0_03 | The chip enters ISP mode if ISP-BOOT is
low when MK8000 is powered up.

J111 I0O_05 | UARTO TXD
UARTO
J111 IO_06 | UARTORXD
3.4 Standalone mode hardware setup

The MK8000 EVB standalone mode needs two MK8000 EVBs to perform the evaluation. One EVB is
configured as an Anchor Role and connected to a 4-element linear array antenna, the other EVB is
configured as a Tag role and connected to a single element antenna.

Both EVBs communicate with each other and perform the range and azimuth angle measurement
continuously. The results are sent through the serial port and displayed in a command line terminal of
the Windows PC.

EVB standalone mode has been pre-set and configured with proper configuration and does not need
additional tools or software to control the EVB. It only needs serial port to display the ranging and
angle measurement results at Anchor side.

3.4.1 Anchor hardware setup in standalone mode

Table 3 provides the detail of the Anchor side hardware connection in standalone mode and Figure 3
shows the Anchor after connection.

Table 3 Anchor side hardware connection in standalone mode

MK8000 EVB USB-to-serial Operation
port adaptor

J105 (+) VCC Use flat ribbon wires to connect J105 (+) to VCC
J105 (-) GND Use flat ribbon wires to connect J105 (-) to GND
10_05 RXD Use flat ribbon wires to connect 10_05 to RXD
10_06 TXD Use flat ribbon wires to connect I0_06 to TXD
10_02 -- Use flat ribbon wires to connect IO_02 to GND. With this setting, the

EVB will be configured as Anchor (only the EVB with 4-element linear
array antenna should use this setting)
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3.4.2

Figure 3 Anchor connection

Tag hardware setup in standalone mode

Table 4 shows the detail of the Tag hardware connection in standalone mode and Figure 4 shows the
tag after connection. In standalone mode, the USB adapter at the tag side is used for power supply

only.
Table 4 Tag side hardware connection in standalone mode
MK8000 EVB USB-to-serial operation
port adaptor
J105 (+) VCC Use flat ribbon wires to connect J105 (+) to VCC
J105 (-) GND Use flat ribbon wires to connect J105 (-) to GND
10_05 RXD Use flat ribbon wires to connect IO_05 to RXD (optional)
10_06 TXD Use flat ribbon wires to connect 10_06 to TXD (optional)
10_02 -- Leave 10_02 open. With this setting, the EVB will be
configured as Tag
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Figure 4 Tag connection

3.5 MKTool mode hardware setup

The MK8000 EVB MKTool mode needs two MK8000 EVBs and Windows laptops with MKTool

software installed. MKTool is a Windows application program developed by MKSEMI and used to
configure the chip and the EVB, perform and control the MK8000 chipset evaluation. It has a GUI
interface for configuration and results display. Both EVBs need to download the MKTool firmware to

perform the test.

MKTool application sends commands and receives responses and measurement results of MK8000

EVB through the serial port. Table 5 listed the details of the hardware connection in MKTool mode for
both Anchor and Tag sides.

Table 5 hardware settings for MKTool mode

MK8000 EVB USB-to-serial Operation
port adaptor
J105 (+) VCC Use flat ribbon wires to connect J105 (+) to VCC
J105 (-) GND Use flat ribbon wires to connect J105 (-) to GND
1I0_5 RXD Use flat ribbon wires to connect IO_05 to RXD
10_6 TXD Use flat ribbon wires to connect 10_06 to TXD
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3.6 ISP mode hardware setup

Based on either section 3.4 or 3.5, use flat ribbon wires to connect I0_03 to GND and ensure that the
I0_03 is low when the MK8000 EVB is powered on, the EVB enters ISP mode and the firmware can
be updated through UARTO.
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4. Software setup

This chapter provides an overview of software setup of MK8000 EVB. Software setup is needed when
MKTool mode is used in the testing and evaluation. There is no need to program the MK8000 EVB if
Standalone mode is used in the test and evaluation.

4.1 MKB8000 Device Description File Installation

MK8000 SDK supports Keil, IAR and GCC IDE platforms for code development and debugging.
MKB8000 software package includes device description files for all three platforms. For Keil and IAR
platforms, device description files need to be installed before using the MK8000 EVB.

411 Keil Platform

The MK8000 software package includes a self-extract file “MKSEMI.MK800X_DFP.1.0.1.pack” for DFP
file installation in Keil environment. By double click the file, the DFP file will be installed automatically.

4.1.2 1AR Platform

The installation of device description file for IAR system is different from that of Keil platform. First, the
user needs to unpack the zip file into a temporary folder, then, copy the file in the “config” folder of the

temporary folder into the installation directory of IAR, as shown in Figure 5. The device description file
for IAR system is then installed.

¥ | arm

- v I‘ IAR Systems » Embedded Workbench 9.0 > arm I w &
File Home Share View
L Mame Date modified Type
T » temp folder s Quick access
B Desit bin 1/25/2023 2 PN e folder
Na eskto
e Name i CMSIS 1/24/2022 10:57 PM File folder
# Quick access < o
config config 1/24/2022 10:58 PM File folder
Il Desktop o =i v catat 1/24/2022 10:57 PM File folder
4 Downloads & Pictures - doc File folder
“| Documents o Flash drivers 2022
= | Pictures o MEB00X examples 1/24/2022 10:58 PM
Flash D Music e WEAZE PM
MK200X install-info 25/2022 5:59 P
¢ OneDrive lib
D Music
@ Thic PC plugins 1724 PM
& OneDrive i RTOS 1/24/2022 10:58 PM
_8 30D Objects A
B8 This PC
I Desktop tutorials 1/24/2022 10:57 PM
- 3D Objects | Documents
B Desktop 4 Downloads

Figure 5 Installation of device description file for IAR System

4.1.3 GCC Platform

There is no need to install configuration or description file in GCC platform.

4.2 MK8000 Software Development Kit
MK8000 SDK package includes RTOS, device drivers, peripheral support as well as example codes.
Figure 6 shows the SDK directory structure. Users can compile the codes in the example projects and
load into the EVB to perform the testing and evaluation. MKSEMI ISPTool software is needed to
download the firmware into the EVB. For detail, please refer to ISPTool User Guide [3].
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-2 MK8000_SDK
- boards
- mk8000_dk
. [/ driver_examples
=) uwb_examples
! _| aoa
example projects for e :
MKB000 EVB Boards = ranging gce project files for ranging
- gec

iar project files for ranging

El 1 keil keil project files for ranging
: clock_config.c
----- clock_config.h

oo pin_mux.c

= pin_mux.h

-] uwb_test
board.c

; board.h

-3 src

.| driver_examples

" uwb_examples

©-[ aoa

= ranging
P main.c

El---:_i uwb test
core peripheral access @) CMSIS
| drivers

Figure 6 MK8000 SDK package

4.3 Firmware download

Before testing and evaluation, user needs to download the proper firmware into the MK8000 chipset.
MKSEMI provides an application software, the ISPTool, to download the firmware.

To download the firmware, user needs to connect the EVB to the laptop and get a proper COM port
number in Windows Device Manager for this device and launch the ISPTool application. Make sure
the EVB is in ISP mode, then do the following steps In ISPTool:

1. Select the “UART” communication Mode.

2. select proper COM port number.

3. Click the “Connect” button to establish a data channel. The log browser end with info like
“COMS8 is connected successfully,921600".

Select bin by the menu “File” > “open file”.
Click the “Download” to start download. The log browser end with “Download is successfully!”.

Figure 7 and Figure 8 also shows the steps of download.
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B 15PTool = pd
File Edit Operation Help

F

= o dth 32-bit Dol ommunication Mode
Bize 520008 Data wi ~ Communicati

Start Addr:

T I e ]

UART Configuration

2

Baud rate: |921600 -
Log Clear | | Save
Chip Info
Chip 1D
BL Version :
APP Version:
e%
OTSCOMMECT
- b
Operation Help 5 (0)
- - Communication Mode
Start Addr: 044600000 Size: ex20008 Data width: 32-pit - I Download I
e £ 8 c (]
ooeeEcag 02027600 88003511 0BA0AFSS 20001120 Ll ] GooEEas
00080010 seeoeome seasence ] eeepeeee
66806028 LT 02013508 00013516 80000+53
UART Configuration
PHEREE1E ceencons LU Go00asss 86063500
00000048 00000ef1 0200059 L] 20003529
5006058 806819a3 80683345 ©0000c 75 0000763
Ereeey eee0eaE1 ceaserse eaoeersa eeo0e+5d e Ll
00800070 80201109 80803634 28000759 80000+59
DOOBOOE BOSBAFSS BOB0RF5S DBOBBFSH 80083505
LEEEEE 00003605 8800859 0oB0aFSS 40006059 Baud rate: R _

20000020 80283623 80883633 28008 80OBAFSI

20S0EDO 80888TSI 80883389 BBAGEBGE B60BOGA0

200000 46854803 facsfeee 4704800 8000641

BB0BE040 ezezfaee 46000530 20004501 24012220

2022000 468de803 429d48d5 46144385 16494895

2009000 4954625 46151940 200@1e52 ba3BacFl

BEOBE180 24000570 28004625 2401da@l 29084248

80086116 2581dadl FIFFA249 42acffdd 42480060

26080120 dess2cee ba7@4249 2400658 29984525 v
Log Clear Save

2022-85-87 17:52:01: COMB is successfully opened with 115200
2022-05-87 17:52:01: Tne device receive the Baudrate value successfully 3 {1)
2022-85-87 17:52:81: The device set the Baudrate value successfully

2022-85-87 17:52:01: COM8 {s connected successfully,92166@
T™TT TR k_dfaBb7d_RF_test/sdk_dfa8b7d_RF_test/boards/mkBBEE_dk/unb_examples/uci_test/keil/Output/

ucl_Test_Tx_wnile_d/perce B
2022-85-87 17:52:18: Eraseflash iz successfull
2022-85-87 17:52:18: Erase the flash successfully!
2022-05-07 17:52:20: Write the flash successfully!
2022-95-87 17:52:23: read and check the flash tuccessfully! 5 (1}
2022-85-87 17:52:24: Crc verification successfully!

2022-85-87 17:52:24: Download is successfully

Chip Info

Chip ID  : 80080000
BL Version : 404p@eel
APP Version: 80600601

S

3008_dk/unb_examples/uci_test/keil/output/uci_test_tx_while_s7percent_z28228587.bin

Open File: C:/users/12667/kseni/@82_ncu-sw/083_foc/sdk_dfasb7d_RF_test/sdk_dfasb7d_sF_test/boards/s

Figure 8 ISPTOOL update firmware — 1
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5. Application examples

This chapter provides an introduction of procedures for two basic tests:
= Ranging and AocA

= Power consumption

5.1 Ranging and Ao0A test

At the beginning of test, the proper bin file should be downloaded to MK8000 EVBs. Get example
project from the following locations then make the bin file or get bin file directly.

= Standalone mode

o project: “sdk_folder\boards\mk8000_dk\uwb_examples\aoa_loc”

o0 binfile: “sdk_folder\boards\mk8000_dk\uwb_examples\bin_files\aoa_loc.bin”
= MKTool mode project:

o project: “sdk_folder\boards\mk8000_dk\uwb_examples\uci_test”

o0 binfile: “sdk_folder\boards\mk8000_ dk\uwb_examples\bin_files\uci_test.bin”

5.1.1 Standalone Mode

Standalone mode provides a quick demonstration and evaluation of ranging and AoA capability of
MKB8000 chipset. Figure 9 shows a typical setup of measurement. The tag is set on a plastic stand
vertically and connected to a portable battery. The Anchor is set on another plastic stand vertically and
connected to a Windows laptop to display the test results by using a console application such as
PUuTTY. The detailed port configuration is listed in Table 6.

Figure 9 Example of setup of Ranging and AoA test in Standalone mode
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Table 6 Serial port configuration

Speed 921600
Data bits 8
Parity None
Stop bits 1
Flow control None

Since both Anchor and Tag are pre-configured, the measurements will start automatically as soon as
both boards are powered up. The console will show the measurement log as shown in Figure 10. The
ranging measurement is based on Double-sided Two-way-Ranging protocol, and the angle
measurement is based on Angle of Arrival (AoA) scheme.

Figure 10 Example of datalog of Standalone test mode

5.1.2 MKTool Mode

MKTool mode provides a flexible capability to evaluate the MK8000 chipset. Before the measurement
started, load the firmware of Ranging and AoA testing into both Anchor and Tag EVBs, also configure

both roles by using the MKTool. Then the test will start and results will be shown in both graphical and
data log mode.

5.1.2.1 Tag configuration
The tag is an MK8000 EVB which connects to single element antenna. To configure the tag, user
needs to connect the EVB to the laptop and get a proper COM port number in Windows Device
Manager for this device and launch the MKTool application. In MKTool, do the following steps:
Mauna Kea Semiconductor Confidential
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Open proper COM port number. Com port will be shown at left-bottom corner.
Click the “Ranging” Tab at the top of the GUI manual.
Select the “Tag” Role.

A w DD PR

Click the “Restart” button to start the device as a Tag role in the measurement.

Figure 11 also shows the steps of configuration.

57 MKTool - o et
File Edit View Help

Channel setup

Channel number: |9 - 7987.2 MHz (499.2 MHZ) ~

Code index: B

Role ™ Distance Azimuth Rotation
swic length: |64

meam PRF: 62.4 MHZ
Data rate: 6.8 Mbps

SFD: 8 - BPRF SFD2 v anchor

L8| K8 K4 (4| KS
o 8o g gf &
w3
@
2
2

Hode config Tag
TRX mode: 15.4z - BPRF
sTs: 1 - SYNC-SFD-STS-PHR-PSDU

STS Seg hum: |1

<<«
=
i

STS Seg Len: |64

oA En
Timing Setup

Sansin periog (e
RF test

Tx power level 12 - 3 4

mel Tog - I cl 2 Restart
l Clear
lna comn port CoM7 is DDEnedI state

Figure 11 MKTool Mode Tag side configuration

5.1.2.2 Anchor configuration

The Anchor is an MK8000 EVB which connects to 4-element linear array antenna. To configure the
anchor, user needs to connect the EVB to the laptop and get a proper COM port number in Windows
Device Manager for this device and launch the MKTool application. In MKTool, do the following steps:

1. Open proper COM port number. Com port will be shown at left-bottom corner.
Click the “Ranging” Tab at the top of the GUI manual.
Select the “Anchor” Role.

Click the “Restart” button to start the EVB as an Anchor.

o > 0N

Click the “Location” Tab to show the measurement results dynamically.

Figure 12 also shows the steps of configuration.
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" MKTool - O X
File Edit View Help 2 &
channel Setu prm—
Channel number: [9 - 7987.2 MHz (439.2 MHZ)
Execution
Code index: |9 v
Role ) Distance Azimuth Rotation
S Lo th B hot v ancnor - Controller
meam PRF: 62.4 MHI ~ Tag ‘eeel
pata rate: 6.8 Mbps - Tag
Tog
SFD: 8 - BPRF SFD2 ~ v Anchor
Tog
Mode config Tog
TRX mode:  |15.42 - BPRF - Teg
v anchor
sTs: 1 - SYNC-SFD-STS-PHR-PSDU v Tee
5T5 Seg Mum: |1 ~ Tag
Tag
5T5 Seg Len: |64 v
AoA En
Timing Setup
e
RF test
Tx power level 12 v 3 4
Rule:IAncmr ~ I Clear Pause I Restart
1 Clear
he com port cowr is opened | state

Figure 12 MKTool Mode Anchor side configuration
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5.1.2.3 Measurement setup and examples

Figure 13 shows the typical measurement setup of using MKTool mode. Both the Anchor and the tag
are set on plastic stands vertically and connected to laptop PCs. Figure 14 shows typical measurement

results.

Figure 13 Example of setup of Ranging and AoA test in MKTool Mode
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57 MKTool - O X

File Edit Vview Help

Channel Setup mm\m\
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meam PRF: £2.4 MHZ ~

pata rate: 6.8 Mbps ~
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AOA En
Timing setup
RF test
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Tracking [] Ancher Rotate Clear

The comm port CoM7 is opened state

Figure 14 Example of Ranging and AoA test GUI in MKTool mode

5.2 Current consumption measurement
The MK8000 EVB has dedicated circuits for MK800O0 chipset current consumption testing. Figure 15
shows the schematic of related portion. User can use a multimeter and J95 to perform a coarse test,
and an oscilloscope and J95 to perform an accurate test.

Buck circuit

Figure 15 schematics associated with current measurement

5.2.1 Coarse measurement of current consumption
This test uses the following the steps with a multimeter to measure the current of MK8000 EVB.
1. Power off the MK8000 EVB
Leave the J96 at the disconnect state and short the J95

3. Set the Multimeter to the current test state, connect the pin of J96 near the power supply to the
positive node of Multimeter, connect the other pin of J96 to the negative node of Multimeter

4. Power on the EVB by J105
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5.2.2 Fine measurement of current consumption

This test uses the following steps with an oscilloscope to measure the fine current consumption of
MK8000 EVB. The current consumption is equal to the voltage measured by the scope / the resistance
of R145 (default value 10hm)

1. Power off the MK8000 EVB

2. Leave the J95 at the disconnect state and short the J96

3. Connect the two pins of J95 to the oscilloscope and each pin connect to a channel
4

Power on the EVB by J105

6. Conclusion

The MK8000 chipset is UWB technology based feature rich wireless SoC. This document provides a step-by-
step guidance to help users starting the testing and evaluation of MK800O chipset. There are two example tests
that had been described in this document.

The MK8000 EVB mainly serves as a testing and evaluation platform for MK8000 chipset. For PoC and
prototype development of UWB based applications, MK8000 DK (design kit) is recommended. For advanced
functionality and performance test as well as the information of MK8000 DK, please contact the customer
support at sales@mksemi.com .
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7. Reference

[1] MK8000 Datasheet v0.82
[2] MKTool User Manual v0.5

[3] ISP user manual v0.5

8. FCC regulatory compliance statement

§ 15.19 Statement

This device complies with Part 15 of the FCC Rules. Operation is subject to the following two conditions: (1) this
device may not cause harmful interference, and (2) this device must accept any interference received, including
interference that may cause undesired operation.

§ 15.519(a) Statement

This device is approved under Part 15.519 for handheld use only

§ 15. 21 Information to user

Warning: changes or modifications not expressly approved by the party responsible for compliance could void
the user’s authority to operate the equipment.

§ 15.212 and FCC KDB publication 996369 D04 Statement

This Module restrictions under limited modular certification in accordance with 15.212 and FCC KDB
publication 996369 D04.

(i) This Module complies with FCC radiation exposure limits must be such that there is a minimum
separation distance of 20 cm (or possibly greater than 20 cm) between the antenna radiating structures and
nearby persons. The host manufacturer is obligated to confirm the use conditions of the host product to ensure
that the distance specified in the instructions is met. In this case the host product is classified as either a mobile
device or a fixed device for RF exposure purposes;

(ilPlease notice that if the FCC and IC identification number is not visible when the module is installed inside
another device, then the outside of the device into which the module is installed must also display a label
referring to the enclosed module. For FCC, this exterior label should follow “Contains FCC ID:
"2A7T8MKB8000UWBA”.

(iii) The Module comply with the antenna and transmission system requirements of §§ 15.203, 15.204(b) and
15.204(c). The antenna is permanently attached to the module and cannot be removed without permission.

Labelling Instruction for Host Product Integrator

Please notice that if the FCC and IC identification number is not visible when the module is installed inside
another device, then the outside of the device into which the module is installed must also display a label
referring to the enclosed module. For FCC, this exterior label should follow “Contains FCC ID:
"2A7T8MK8000UWBA”.

FCC regulatory compliance statement (cont.)

§ 15.19 Labelling requirements shall be complied on end user device.

Labelling rules for special device, please refer to § 2.925, § 15.19 (a)(5) and relevant KDB publications. For
Elabel,

please refer to § 2.935.

Installation Notice to Host Product Manufacturer

The OEM integrator is responsible for ensuring that the end-user has no manual instruction to remove or install
module.

The module is limited to installation in mobile application, a separate approval is required for all other operating
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configurations, including portable configurations with respect to § 2.1093 and difference antenna configurations.
Antenna Change Notice to Host manufacturer

If you desire to increase antenna gain and either change antenna type or use same antenna type certified, a
Class

Il permissive change application is required to be filed by us, or you (host manufacturer) can take responsibility
through the change in FCC ID (new application) procedure followed by a Class Il permissive change
application.

FCC other Parts, Part 15B Compliance Requirements for Host product manufacturer

This modular transmitter is only FCC authorized for the specific rule parts listed on our grant, host product
manufacturer is responsible for compliance to any other FCC rules that apply to the host not covered by the

modular transmitter grant of certification.

This device is approved under Part 15.519 for handheld use.

The use of antennas mounted on outdoor structures, e.g., antennas mounted on the outside of a building or on
a telephone pole, or any

fixed outdoors infrastructure is prohibited. Antennas may be mounted only on the hand held UWB device.

UWB devices may not be employed for the operation of toys. Operation onboard an aircraft, a ship or a satellite
is prohibited.

Host manufacturer in any case shall ensure host product which is installed and operating with the module is in
compliant with Part 15B

requirements.

Please note that For a Class B or Class A digital device or peripheral, the instructions furnished the user manual
of the end-user product

shall include statement set out in §15.105 Information to the user or such similar statement and place it in a
prominent location in the text of host product manual. Original texts as following:

For Class B

This device complies with part 15 of the FCC Rules. Operation is subject to the following two conditions: (1)
This device may not cause harmful interference, and (2) this device must accept any interference received,
including interference that may cause undesired operation.

This equipment has been tested and found to comply with the limits for a Class B digital device, pursuant to part
15 of the FCC Rules. These limits are designed to provide reasonable protection against harmful interference in
a residential installation. This equipment generates, uses and can radiate radio frequency energy and, if not
installed and used in accordance with the instructions, may cause harmful interference to radio
communications. However, there is no guarantee that interference will not occur in a particular installation. If this
equipment does cause harmful interference to radio or television reception, which can be determined by turning
the equipment off and on, the user is encouraged to try to correct the interference by one or more of the
following measures:

* Reorient or relocate the receiving antenna.
* Increase the separation between the equipment and receiver.
* Connect the equipment into an outlet on a circuit different from that to which the receiver is connected.

* Consult the dealer or an experienced radio/TV technician for help.

For Class A

Note: This equipment has been tested and found to comply with the limits for a Class A digital device, pursuant
to part 15 of the FCC Rules. These limits are designed to provide reasonable protection

against harmful interference when the equipment is operated in a commercial environment. This equipment
generates, uses, and can radiate radio frequency energy and, if not installed and used in accordance with the
instruction manual, may cause harmful interference
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