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language) without prior agreement and 
written consent from Keysight Technol-
ogies, Inc. as governed by United 
States and international copyright 
laws.
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Technology Licenses 
The hardware and/or software 
described in this document are fur-
nished under a license and may be 
used or copied only in accordance with 
the terms of such license.

Declaration of Conformity
Declarations of Conformity for this 
product and for other Keysight prod-
ucts may be downloaded from the 
Web. Go to http://www.keysight.com/
go/conformity. You can then search by 
product number to find the latest Dec-
laration of Conformity.

U.S. Government Rights
The Software is “commercial computer 
software,” as defined by Federal Acqui-
sition Regulation (“FAR”) 2.101. Pursu-
ant to FAR 12.212 and 27.405-3 and 
Department of Defense FAR Supple-
ment (“DFARS”) 227.7202, the U.S. 
government acquires commercial com-
puter software under the same terms 
by which the software is customarily 
provided to the public. Accordingly, 
Keysight provides the Software to U.S. 
government customers under its stan-
dard commercial license, which is 
embodied in its End User License 
Agreement (EULA), a copy of which can 
be found at http://www.keysight.com/
find/sweula. The license set forth in the 
EULA represents the exclusive authority 
by which the U.S. government may use, 
modify, distribute, or disclose the Soft-
ware. The EULA and the license set 
forth therein, does not require or per-
mit, among other things, that Keysight: 
(1) Furnish technical information 
related to commercial computer soft-
ware or commercial computer software 
documentation that is not customarily 
provided to the public; or (2) Relinquish 
to, or otherwise provide, the govern-
ment rights in excess of these rights 
customarily provided to the public to 
use, modify, reproduce, release, per-
form, display, or disclose commercial 
computer software or commercial com-
puter software documentation. No 
additional government requirements 
beyond those set forth in the EULA 
shall apply, except to the extent that 
those terms, rights, or licenses are 
explicitly required from all providers of 
commercial computer software pursu-
ant to the FAR and the DFARS and are 
set forth specifically in writing else-
where in the EULA. Keysight shall be 
under no obligation to update, revise or 
otherwise modify the Software. With 
respect to any technical data as 
defined by FAR 2.101, pursuant to FAR 
12.211 and 27.404.2 and DFARS 
227.7102, the U.S. government 
acquires no greater than Limited Rights 
as defined in FAR 27.401 or DFAR 
227.7103-5 (c), as applicable in any 
technical data.

Warranty
THE MATERIAL CONTAINED IN THIS 
DOCUMENT IS PROVIDED “AS IS,” 
AND IS SUBJECT TO BEING 
CHANGED, WITHOUT NOTICE, IN 
FUTURE EDITIONS. FURTHER, TO THE 
MAXIMUM EXTENT PERMITTED BY 
APPLICABLE LAW, KEYSIGHT DIS-
CLAIMS ALL WARRANTIES, EITHER 
EXPRESS OR IMPLIED, WITH REGARD 
TO THIS MANUAL AND ANY INFORMA-
TION CONTAINED HEREIN, INCLUD-
ING BUT NOT LIMITED TO THE 
IMPLIED WARRANTIES OF MER-
CHANTABILITY AND FITNESS FOR A 
PARTICULAR PURPOSE. KEYSIGHT 
SHALL NOT BE LIABLE FOR ERRORS 
OR FOR INCIDENTAL OR CONSE-
QUENTIAL DAMAGES IN CONNECTION 
WITH THE FURNISHING, USE, OR 
PERFORMANCE OF THIS DOCUMENT 
OR OF ANY INFORMATION CON-
TAINED HEREIN. SHOULD KEYSIGHT 
AND THE USER HAVE A SEPARATE 
WRITTEN AGREEMENT WITH WAR-
RANTY TERMS COVERING THE MATE-
RIAL IN THIS DOCUMENT THAT 
CONFLICT WITH THESE TERMS, THE 
WARRANTY TERMS IN THE SEPARATE 
AGREEMENT SHALL CONTROL.

Safety Information

CAUTION
A CAUTION notice denotes a hazard. It 
calls attention to an operating proce-
dure, practice, or the like that, if not 
correctly performed or adhered to, 
could result in damage to the product 
or loss of important data. Do not pro-
ceed beyond a CAUTION notice until 
the indicated conditions are fully 
understood and met.

WARNING
A WARNING notice denotes a hazard. It 
calls attention to an operating proce-
dure, practice, or the like that, if not 
correctly performed or adhered to, 
could result in personal injury or death. 
Do not proceed beyond a WARNING 
notice until the indicated conditions are 
fully understood and met.
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Regulatory Markings

The RCM mark is a registered 
trademark of the Australian 
Communications and Media Authority.

The CE mark is a registered trademark 
of the European Community. This CE 
mark shows that the product complies 
with all the relevant European Legal 
Directives.
CAN ICES/NMB-001(A) indicates that 
this ISM device complies with the  
Canadian ICES-001. 
Cet appareil ISM est conforme a la 
norme NMB-001 du Canada.
ISM GRP 1-A indicates that this is an 
Industrial Scientific and Medical  
Group 1 Class A product.

This symbol indicates the time period 
during which no hazardous or toxic 
substance elements are expected to 
leak or deteriorate during normal use. 
Forty years is the expected useful life 
of the product.

This symbol is a South Korean Class A 
EMC Declaration. 
This is a Class A instrument suitable for 
professional use and in 
electromagnetic environment outside 
of the home.

이 기기는 업무용(A급) 
전자파적합기기로서 판 매
자 또는 사용자는 이 점을 
주의하시기 바라 며, 가정
외의 지역에서 사용하는 
것을 목적으로 합니다

DECLARATION OF CONFORMITY 
According to EN ISO/IEC 
17050-1:2010
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Waste Electrical and Electronic Equipment (WEEE)

The crossed out wheeled bin symbol indicates that separate collection for 
waste electric and electronic equipment (WEEE) is required, as obligated by 
the EU DIRECTIVE and other National legislation.

Please refer to keysight.com/go/takeback to understand your trade in 
options with Keysight in addition to product takeback instructions.

South Korean Class A EMC Declaration

Information to the user:

This equipment has been conformity assessed for use in business 
environments. In a residential environment this equipment may cause radio 
interference.

A 급 기기 ( 업무용 방송통신기자재 )

사 용 자 안 내 문

이 기기는 업무용 환경에서 사용할 목적으로 적합성평가를 받은 기기로서
가정용 환경에서 사용하는 경우 전파간섭의 우려가 있습니다.
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1 Product Inspection
Check the Product

Upon receiving the APM1000E 100/1000BASE-T1 Media Converter from Keysight 
Technologies, perform the following product inspection:

– Inspect the outer shipping container, foam-lined instrument case, and product 
for damage.

– Retain the outer cardboard shipping container until you have inspected the 
contents of the shipment for completeness, and you have checked the product 
mechanically and electrically.

– Locate the shipping list and verify that all items ordered were received.

Package Contents

Your APM1000E-CLK 100/1000BASE-T1 Media Converter package contains the 
following:

– One APM1000E 100/1000BASE-T1 Media Converter device

– One standard 2-meter, 8-wire Ethernet cable (CAT6e)

– One standard 1-meter, USB 3.0 Type "A" to USB-C cable

– Three 1-meter, MMCX male to SMA male cables

– One standard 1-meter, 100/1000BASE-T1 cable with TE MATEnet connector

Your APM1000E 100/1000BASE-T1 Media Converter package contains the 
following:

– One APM1000E 100/1000BASE-T1 Media Converter device

– One standard 2-meter, 8-wire Ethernet cable (CAT6e)

– One standard 1-meter, USB 3.0 Type "A" to USB-C cable

– One standard 1-meter, 100/1000BASE-T1 cable with TE MATEnet connector

If anything is missing, contact Keysight Technologies “Service and Support” on 
page 32 for prompt assistance.

Visual Inspection

Be sure to inspect all instrument cables, Ethernet cables, and devices carefully 
before making a connection. Inspect all cables and connectors for metal particles, 
scratches, deformed threads, dents, or bent, broken, or misaligned center 
conductors. Do not use damaged cables.
12 Keysight APM1000E 100/1000BASE-T1 Media Converter User Guide



Product Inspection 1
Product Specifications

The following are the product specifications for the APM1000E  
100/1000BASE-T1 Media Converter and its key internal components.

Dimensions and Weight

Table 1-1 shows the APM1000E 100/1000BASE-T1 Media Converter’s dimensions 
and weight.

Other Specifications

Table 1-2 shows the APM1000E 100/1000BASE-T1 Media Converter’s other 
specifications.

Table 1-1 Dimensions and Weight for APM1000E

Physical Quantity Measurement

Length 6.831” (173.5 mm)

Width 2.488” (63.2 mm)

Depth 1.264” (32.1 mm)

Product weight 7.1 oz (200 g)

Product shipping weight 24.7 oz (700 g)

Table 1-2 Other Specifications for APM1000E

Specification Description

Housing materials Anodized aluminum and rubber

Product rating 6 W

Operating temperature range 23 °F (-5 °C) to 140 °F (60 °C)

Operating humidity 50% to 80% RH
Keysight APM1000E 100/1000BASE-T1 Media Converter User Guide 13



1 Product Inspection
Comparison Table for APM1000E and APM1000ET

Table 1-3 compares APM1000E and APM1000ET.

Table 1-3 Comparison Between APM1000E and APM1000ET

Feature APM1000E APM1000ET

100/1000BASE-T1 support Yes Yes

Two different built-in PHYs Yes Yes

Active tap No Yes

External clock option Yes (APM1000E-CLK) No
14 Keysight APM1000E 100/1000BASE-T1 Media Converter User Guide



Keysight APM1000E 100/1000BASE-T1 Media Converter
User Guide
2 Hardware Overview

100/1000BASE-T1 Media ConverterHardware Setup     16
Device Power     16
Label and Status Indicators     17
Connector Interfaces     22
15



2 Hardware Overview
100/1000BASE-T1 Media ConverterHardware Setup

The APM1000E 100/1000BASE-T1 Media Converter contains the following two 
different Ethernet physical layer implementations (PHYs) that are internally 
connected: 

– 100/1000BASE-T1 PHY

– Conventional 1000BASE-T Ethernet PHY

Data received over either connection, is automatically sent out on the other, 
creating a seamless link between the two attached devices. Full-duplex operation 
is supported, enabling data to be sent in both directions simultaneously.

Figure 2-1 APM1000E 100/1000BASE-T1 Media Converter Hardware 
Setup

A typical application of the APM1000E 100/1000BASE-T1 Media Converter is to 
connect an Automotive Ethernet ECU to the Ethernet port on a laptop or desktop 
PC. 

Device Power

Power the APM1000E 100/1000BASE-T1 Media Converter in using the Certified 
USB 3.0 Port. Earlier versions or uncertified devices may not supply the current 
required for reliable operation.

PC

Ethernet cable (CAT6e)

100/1000BASE-T1 cable with TE MATEnet connector

APM1000E 100/
1000BASE-T1 
Media Converter
16 Keysight APM1000E 100/1000BASE-T1 Media Converter User Guide



Hardware Overview 2
Label and Status Indicators

The use of label and status indicators are detailed as follows.

Figure 2-2 Label and Status Indicators

Protocol and Error Indicators

The LEDs in Figure 2-2 are active when the APM1000E 100/1000BASE-T1 Media 
Converter has identified specific protocols in the Ethernet Traffic. These LEDs are 
useful to determine if an IP socket is open, if a synchronization protocol at PTP is 
executing, or if there is an Audio/Video stream active. 

If the error indicator is solidly active, the messages received are of poor signal 
quality. A flashing error indicator signifies a malformed frame is received.

NOTE
No calibration is required.

Protocol and Error Indicators

PHY Clock Mode Selection
Keysight APM1000E 100/1000BASE-T1 Media Converter User Guide 17



2 Hardware Overview
PHY Clock Mode Selection 

Linking one PHY with another uses a single clock between the two for 
synchronous data transmission and reception. There are three modes the PHY can 
assume regarding this clock. Identify the current mode of operation by a flashing 
indicator inside the button, as indicated in Figure 2-2.   

– Master: The PHY supplying the clock signal

– Slave: The PHY receiving the clock signal

– Auto: The PHY will detect the clock mode setting of other devices to set to 
master or slave automatically

APM1000E 100/1000BASE-T1 Media Converter Connection Status

The LED within each button also indicates if there is a connection between the 
APM1000E 100/1000BASE-T1 Media Converter to the Vehicle Spy. A slow flash 
indicates not connected, while a rapid flash indicates Vehicle Spy is currently 
online and receiving information.

88Q2112 PHY IEEE/Legacy Mode

If you have an APM1000E 100/1000BASE-T1 Media Converter containing Rev A2 
of Marvell's 88Q2112, there is a setting that will allow it to work with older silicon 
revisions. For more details on these modes, refer to Marvell Documentation.

This mode can be changed in the neoVI Explorer configuration utility or by holding 
one of the buttons when the device is powered up, as described in Table 2-1.

NOTE
When not using the Auto mode, it is important to ensure that two PHY's 
connected are not both masters or both slaves, or there will be no link 
established.

Table 2-1 LED Color for Different Modes

LED Color Mode Configuration

Blue IEEE Mode: Meets all IEEE requirements Hold Master button while powering the device

Magenta
Legacy Mode: Compatible with A0/A1 
revisions of Marvell's 88Q2112 PHY

Hold Slave button while powering the device
18 Keysight APM1000E 100/1000BASE-T1 Media Converter User Guide



Hardware Overview 2
Link Status

Figure 2-3 Link Status for the PHY Clock Mode

Each PHY Clock Mode has its corresponding Link Status indicators under its 
button. The indicator is solid when there is a link established with another PHY 
and flashing when there is no link. The left indicator is for the standard Ethernet 
(RJ-45 Connector) and the right indicator is for the Automotive Ethernet 
(MATEnet Connector).

Link Speed

Toggle the link speed between 100/1000 Mbps by holding any of the three 
buttons until the Link Status indicators change color. The change in color 
represents the following:

– Green indicates 1000 Mbps 

– Orange indicates 100 Mbps

PHY Clock Mode and its 
corresponding Link Status Indicators

Standard Ethernet  
(RJ-45 Connector)

Automotive Ethernet 
(MATEnet Connector)
Keysight APM1000E 100/1000BASE-T1 Media Converter User Guide 19



2 Hardware Overview
SQI Indicators

Figure 2-4 SQI Indicators

On the side of the case are four multi-color LEDs tied to the Automotive Ethernet 
SQI (Signal Quality Index), as indicated in Figure 2-4. There are 12 discrete levels 
for the SQI which directly correlates to the BER reported by the PHY as it receives 
frames. 

Table 2-2 LED Color Representing SQI Levels

LED Color SQI Level Indication

Green 9 − 12 Good (BER < 10E-20)

Blue 5 − 8 Acceptable

Red 1 − 4 Poor (BER > 10E-7)

SQI Indicators
20 Keysight APM1000E 100/1000BASE-T1 Media Converter User Guide



Hardware Overview 2
Bootloader Mode

Figure 2-5 Bootloader Mode

You may see all three LEDs on the top label flashing synchronously with the four 
LEDs on each side of the case, as indicated in Figure 2-5. This means the device is 
in bootloader mode, which should only happen when flashing the APM1000E 100/
1000BASE-T1 Media Converter's firmware. If this is observed unexpectedly or 
remains in the mode after trying to update firmware, contact Keysight 
Technologies “Service and Support” on page 32 for prompt assistance.

NOTE
Connecting through a USB hub can sometimes interfere with a successful 
firmware update. If you encounter this, try the update connected directly to a 
USB 3 interface on the computer.
Keysight APM1000E 100/1000BASE-T1 Media Converter User Guide 21



2 Hardware Overview
Connector Interfaces

The connector interfaces are detailed as follows.

Ethernet Interfaces

Figure 2-6 MATEnet 100/1000BASE-T1 Port

MATEnet Port (Left)

A connector designed specifically for 100/1000BASE-T1 and automotive 
requirements.

Figure 2-7 APM1000E 100/1000BASE-T1 Media Converter MATEnet Port

MATEnet  
100/1000BASE-T1 
Port
22 Keysight APM1000E 100/1000BASE-T1 Media Converter User Guide



Hardware Overview 2
Table 2-3 APM1000E 100/1000BASE-T1 Media Converter MATEnet Pinout

Pin Number Label Description

1 TRD+ Data transmit and receive, positive

2 TRD- Data transmit and receive, negative

Table 2-4 Mating Connector Information

Component Te Connectivity Part Number

Connector 9-2302454-9

Insert 2302450-1

Strain relief 9-2302452-1

Crimp sockets 1-1703930-1
Keysight APM1000E 100/1000BASE-T1 Media Converter User Guide 23



2 Hardware Overview
Figure 2-8 MATEnet 100/1000BASE-T1 Port for APM1000E-CLK

TX_TCLK N (out), TX_TCLK P (out), Clock In, Internal Oscillator, and 
External Oscillator Required on C Port

When the Internal Oscillator is enabled or set to Int, the 25 MHz crystal is 
multiplied by up to 750 MHz and then divided by six to output the TX_TCLK 
differential 125 MHz Clock through ports TX_TCLK N (out) and TX_TCLK P (out).

For this functionality, you will need to set the output registers using the API, 
Vehicle Spy Software, or any personalized tool. 

By switching to the External Oscillator Required on C Port to Ext, you can feed an 
external 25 MHz clock signal through Clock In - port C. This way, you no longer 
use the internal crystal as a reference; instead, the external 25 MHz signal is used 
as a clock reference.

MATEnet  
100/1000BASE-T1 
Port

TX_TCLK N (out)

TX_TCLK P (out)
Clock In Internal Oscillator Enabled External Oscillator 

Required on C Port
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Hardware Overview 2
Figure 2-9 Connection Diagram for Receiver Tests with Direct Link (with 
External Clock)

Figure 2-9 shows the setup used for the calibration and the Receiver (Rx) 
Frequency Tolerance Compliance Test. For more information, refer to “Test 97.2.3 
- Receiver Frequency Tolerance to ±100ppm Deviation” in the Keysight AE6910R 
Automotive Ethernet Rx Compliance Test Software Installation and User Guide.

Length: 
channel type 
A or B

APM1000E-CLK 100/ 
1000BASE-T1 Media Converter 

Switch to Ext

81160A Pulse Function Arbitrary 
Noise Generator

PC
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2 Hardware Overview
Figure 2-10 Standard Ethernet RJ-45 Jack

Figure 2-11 Standard Ethernet RJ-45 Jack for APM1000E-CLK

Standard Ethernet 
RJ-45 Jack

Link LED Activity LED

Standard Ethernet 
RJ-45 Jack

Link LED Activity LED
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Hardware Overview 2
RJ-45 Port (Right)

An industry-standard conventional Ethernet jack.

The RJ-45 port has a pair of integrated LEDs that provide information about the 
APM1000E 100/1000BASE-T1 Media Converter's conventional Ethernet 
connection:

– Link LED (Green): Indicates that there is a valid link between the APM1000E 
100/1000BASE-T1 Media Converter and another 10/100/1000 Ethernet 
device.

– Activity LED (Orange): Flashes when traffic passes in either direction over the 
attached Ethernet cable.

In normal operation, you should see the Link LED always on, and the Activity LED 
flashing at a variable rate, with faster flashing, indicating a higher data transfer.

The APM1000E 100/1000BASE-T1 Media Converter's standard 10/100/1000 
Ethernet connection does not auto-negotiate speed as commonly expected when 
seeing an RJ-45 jack. It matches the speed of the 100/1000BASE-T1 and is set to 
100 or 1000 Mbps using the membrane buttons on the top label. There is a plan 
for auto-negotiation of link speed for this port in a future firmware release.
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2 Hardware Overview
USB/Power Interfaces

Figure 2-12 APM1000E 100/1000BASE-T1 Media Converter USB/Power 
Interfaces

DC Power Jack (Left)

No DC supply is provided with your purchase. 

USB Type C (Center)

In addition to serving as the connection to a host computer for configuration and 
data transfer, the device may also be powered through this interface when 
connected to a certified USB 3.0 host port. Connecting to older or uncertified 
hardware may not provide sufficient current, which could result in unreliable 
operation.

1/8" Audio Jack (Right)

This interface is not used and may not be present on future hardware revisions of 
this product.

DC Power Jack

USB Type C

Audio Jack
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A Appendix
List of Abbreviations

Table A-1 Abbreviation and Definition

Abbreviation Definition

B

BER Bit Error Rate

E

ECU Electronic/Engine Control Unit

P

PHY Physical layer

S

SQI Signal Quality Index

T

TRD Transmit/Receive data
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B Appendix
Service and Support

Use the following web link to contact Keysight for service and support:

www.keysight.com/find/contactus
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