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1.1

1.2

RTD Embedded Technologies, Inclwww.rtd.com

Product Overview

TheLAN35H08Hi#hd LAN35EO08HR stackabléOport unmanag&igabit Etherratitclhsfor expanding the networking capabilities of
any system. The beaah be used either in a&2R0Hsystenoras a stadalonstackable switcin a stadke LAN35H08HR has a

host interfacel PCI Bxess linforan onboard Gigabit Ethernet coritrallex connected to one port of the SicchAN35E08HR

does not have an Ethernet controller and is desapledtovst an LAN35HO8HR or another LAN3BE08tHHE&R: additional switch
ports

As standalone modihey eachrovideight Ethernportsany one of which can beiffstream port atie remaining will be
downstreaports.The LAN35HO8HR has a power connector and the LAN35E08HR provides stacKBhie o@ahisiaompatible
with all PCI Express cpuModntiigas only the PCle/104 conndtteboards are available in IDAN frante®®#h i n i D0
connectors.

Boad Features

T LAN35HO08HRth host interface
0 PCle/10RCI Express x1 linbmtoard WG82574IT Gigabit Ethernet coatmodlets to one switch port
0 8 ports brought tefif DIL 1/O connectors
o 1 port for up stacking switch expansion with LANSEEO&4R
o Power connector for standalone applications
1 LAN35E08Hswitch expansion
0o PCle/104 stack through connector for power only
o 1 port fortack down expansion connector
A Note: The stackdown connector is not PC/104 compliant, so exercise cabeviepsacieghing other
than a LAN35HO8HR or another LAN35B88hRlone applications should use the LAN35HO8HR.
0 8 ports brought teflif DIL 1/O connectors
o 1 port for up stacking switch expansion with LAN35EO08HR modules
1 1/OConnector Options
0 TiDhasightlOp i n O-inliheccondegtars
0 TRJ hagightRJ45 connectors
0o LAN35HO8HR has a power connector
o IDANhasvo3hi n fAiDO0 connectors
1 Two BroadCom BCM53115 Gigabit Ethernet Switches:
0 10 Full Duplex Unmanaged Gigabit Ethernet Ports
0 Any port can be thptink, remaining links will be downlinks.
o Ports have automatic MDI crossover to eliminate the need for crossover cables
0 Supports Jumbo frames up to 9720 bytes
0 Industrial Temperature rad@do +85 C with supplied passive heatsink
PCle/104 Universalriiaige operates on Type 1 and Type 2 PCle/104 buses
PCI Express Bus:
o Provides 2.5 Gbhps in each direction
o Single lane and single Virtual Channel operation
A Compatible with radittual Channel chipsets
Packetized serial traffic with PCI ExpreSsr8plétion protocol
Data Link Layer Cyclic Redundancy Check (CRC) generator and checker
Automatic Retry of bad packets
Inband interrupts and messages
Message Signaled Interrupt (MSI) support

= =9
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1.3 Ordering Information
TheLAN35HO8HRLAN35E08HR arailate with the following options

Tablel: Ordering Options

Part Number Description
LAN35HO8HR) 8port Gigabit Ethernet Switch with host iateifsCée/104 bweithRJ
45and power connectors
LAN35HOSHR 8~port Gigabit Ethernet Switch with host interface and PCle/1@%
pin Dlland power connectors
8port Gigabit Ethernet Switch with host interface in IDAN enclos
IDANLAN35HOBHR two3hin ADO connectors and PCI
LAN35EOSHRJ 8port Gigabit Ethernet Switch expantiBtle/104 bus and4%]
connectors
LAN35EQSHR 8port Gigabit Ethernet Switch expantiB&le/104 bus anddi DIL
connectors
8port Gigabit Ethernet Switch expansion in IDAN efittldsor83in
IDANLANSSEO8HR ADO connectors and PCle/ 104 &
IDANXKCM48 Cable kit for IDARN35H08HRS and IRAN35E08HRS to break th
3fpin ADO cdmnectors to RJ

The Intelligent Dat a blackganbesised in joshabddteadyeompihabon With ptheblDAN lbudlding lglocks to
create a simple but rugged 104E sthadK.t RTDi sHi MANEl e rc aHri DailN
Intelligent Data Acquisition NaatgadE RTD sales for more informatiarhah reliability systems.

RTD Embedded Technologies, Inclwww.rtd.com 7 LAN35H08HR & LAN35EO08HR



14  Contact Information

1.4.1 SALESSUPPORT
For sales inquiries, you can contact RTD Embedded Tesdiasl@gibe following methods:

Phone: 1-8142348087 Monday through Friday, 8:00&00pm (EST).
E-Mail: sales@rtd.com

1.4.2 TECHNICABUPPORT
If you are having problems with you system, please try the Btepbléstimotisgction of this manual.

For help with this product, or any other product made by RTD, you can contact RTD Embetki#thitatknplogiethe
following methods:

Phone: 1-8142348087 Monday through Friday, 8:00am to 5:00pm (EST).
E-Mail: techsupport@rtd.com

RTD Embedded Technologies, Inclwww.rtd.com 8 LAN35H08HR & LAN35EO08HR
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2 Specli

fi1 catil ons

2.1 Operating Conditions

Table2: Operating Conditions

Symbol | Parameter Test Condition Min Max Unit
Vecs 5V Supply Voltage 4.75 525| V
Ta Operating Temperature With supplied passive heatsin -40 +85| C
Ts Storage Temperature -55 +125| C
RH Relative Humidity NonrCondensing 0 90% | %
LAN35HO08HR, 8D 598,589
. - IDANLAN35HO8HR,°80 594,464
MTBF Mean Time Before Failure LAN35EO8HR 8D 649 041 Hours
IDANLAN35E08HR, 80 645,046
2.2  Electrical Characteristics
Table3: Electrical Characteristics
Symbol | Parameter | Test Condition Min Typ Max Unit
MAC/Phy linked at 1Gbps 3.2
MAC/Phy plusptrtinked at 1Gbps 3.6
MAC/Phy plupartdinked at 1Gbps 3.9
MAC/Phy plupa8rtdinked at 1Gbps 4.3
Power :;’3\',\'\/2?“08“‘ MAC/Phy plupértdinked at 1Gbps 47 W
+5V Consumption MAC/Phy plupbrtdinked at 1Gbps 5.0
MAC/Phylus portdinked at 1Gbps 5.4
MAC/Phy plupartdinked at 1Gbps 5.8
MAC/Phy plup8rtdinked at 1Gbps 6.2
MAC/Phy , up stacking, phaiinked at 1Gbps 6.6
No ports linked at 1Gbps 1.9
Down stacking port linked at 1Gbps 2.2
Down stacking plus 1 ports linked at 1Gbps 2.6
Down stacking plus 2 ports linked at 1Gbps 3.0
Power LAN35EO8HE Down stack!ng plus 3 ports I!nked at 1Gbps 33
+5V Power Down stacking plus 4 ports linked at 1Gbps 3.7 \W
Consumption| Down stacking pfuports linked at 1Gbps 4.1
Down stacking plus 6 ports linked at 1Gbps 4.5
Down stacking plus 7 ports linked at 1Gbps 49
Down stacking plus 8 ports linked at 1Gbps 5.2
Down and Up stacking plus 8 ports linked at 5.6
PCle/104 Bus
Differential 0.8 1.2 \%
Output
Voltage
DC 95.2 116.9 q
Differential T}
Impedance
Differential 0.175 3.3 \%
Input Voltage
DC 92.7 115.8 q
Differential
RX
Impedance
Electrical Idle 61 173 mV
Detect
Threshold

RTD Embedded Technologies, Inclwww.rtd.com 9
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3 BoarConnecti on

3.1 Board Handlingrecautions

To prevent damage due to Electrostatic Dischargee{iE$@); koard in its antistatic bag until you are ready to install it into your system
When removing it from the bag, hold the board at the edges, and do not touch the components or connectorzn ldatistatibe board i
environment, and use a grounded workbench for testing and handling of your hardware.

3.2  Physical Characteristics
1 LAN35x08HR Weight: Approximately 91 g (0.20 Ibs.)

1 LAN35x08HRJ Weight: Approximately 109 g (0.24 Ibs.)

1 Dimensions: 90.17 mm L x 95.89 mm W (3.550 in L x 3.775 in W)
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3.3

Connectos

CN CN
Link/Activity LED Link/ActivitEDs

Link Speed/ACT LEI

Switch Port£_ <«—Switch Port 4

Link Speed/ACT L

Link Speed/ACT LEI

Switch Port £—- <—Switch Port 3

Link Speed/ACT LE

LAN35288HR

Link Speed/ACT LEI

Switch Port+—> <—Switch Port 2

Link Speed/ACT L

Link Speed/ACT LEI

Switch Port £ Sael ENEETE Ve N <—Switch Port 1
Link Speed/ACT L — -l

TR Jppainm

CN1PCle/104 Factory Use Only

CN2PCle/104 (bottom)

CN5 Switch Expansion |

Link Speed/ACT LE \
1 LAN35H08HRHost Ethernet Lir Link Speed/ACT LED
1 LAN35EO08HREXxpansion Dowimk P CN6: Power

CNB8 (on bottom)

. : Switch ExpansiDown
Expansion Up LNk AN3SHOBHR only L ANSSEOBHR only

Figure3: LAN35H08HR & LAN35E08HRBoard Connections

RTD Embedded Technologies, Inclwww.rtd.com 12 LAN35H08HR &
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CN9 CN7
Link/Activity LED Link/Activity LEC

Link Speed/ACT LEI
Switch Port-£+—> . <— Switch Port 4

Link Speed/ACT L

Link Speed/ACT LED
Switch Port6—> <—Switch Port 3

Link Speed/ACT L

Link Speed/ACT LED
Switch Port7> <— Switch Port 2

Link Speed/ACT LED

Link Speed/ACT LED
Switch Port-8—> <— Switch Port 1
Link Speed/ACT L
CN1 PCle/104 Factory Use Only
CN2 PCle/104 (bottom)® CN5 Switch Expansion |

Link Speed/ACT LE
LAN35H08HRHost Ethernet Link | . \ CN8 (on bottom)
. . Link Speed/ACT LED ) ;
LAN35EO08HREXpansion Down Lil Expansion Up Link CN6: Power Switch Expansion Down
LAN35HO08HR only LAN35E08HR only

Figure4: LAN35HO8HRJ & LAN35EO08HR Board Connections

3.3.1 EXTERNAL/OCONNECTORS
1 Port I 8 10pin Dllconnectors for Ethernet
 CN//Q9 External LED connectors
1 CN5 Switch Expansidp Link
1 CNB8: Switch Expansion Down Link (LAN35EQ8HR only
T CNo Power Input

3.3.2 10PINDILTWISTEBPAIRETHERNETPORTL1T PORT8 (LANOSHRDONLY

Port I Port &rethe Ethernet If@nnectordhe pin out afl eight connector is the same and is listed in the table below.

Pin 1000 Function 10/100 Function RJ45 Pin
1 MDI B+ Receive + 3
2 MDI B Receive 6
3 MDI C+ Not Used 4
4 MDI € Not Used 5
5 MDI A+ Transmit + 1
6 MDI A Transmi 2
7 MDI D+ Not Used 7
8 MDI B Not Used 8
9 Shield Ground

10 Shield Ground

Tabled: EtherneSignal Assignments

RTD Embedded Technologies, Inclwww.rtd.com 13 LAN35H08HR & LAN3S5EO08HR



3.3.3 RJI45TWISTEBPAIRETHERNETPORTLT PORTS (LANOSHRRJONLY

Port I Port 8 ar&TP (Unshielded Twisted Pair) wiring normally used for 10/100/Ed@€rBets€he following table gives the pin
out oPort I Port 8

Pin 1000 Function 10/100 Function
1 MDI_A+ Transmit +

2 MDI_A Transmi

3 MDI B+ Receive +

4 MDI C+ Not Used

5 MDI € Not Used

6 MDI_B Receive

7 MDI D+ Not Used

8 MDI B Not Used

Table5: RJ45 Signal Assignments
Port I Port &re standard femaled8Xonnectors. The figure below shows the pin numblkrikinglieto the connector

Figure5: R345 Jack Connector

3.3.1 12PINSILPOWERCNGLAN35HO8HRILY

CNBG6 is a power connector to allow use in a standalone system. The board only requires +5V and ground, pledeveviif +12V is sup
power the PCle/104 bus conneCidBsis only on the LAN35HO8HR vefdiensin out is listed in the table below.

Pin Function
1 Ground
2 +5V
3 +5V
4 Ground
5 Ground
6 +12V
7 +12V
8 Ground
9 Ground
10 +5V
11 +5V
12 Ground

Table6: PowerSignal Assignments

3.3.2 STATULEDS
Thetri-color LEDs on the board are used to indicdtestatusof the Ethernet ports.

LEDColor Description
Off No Link
Green Link at 1000 Mbfissh with activity
Blue Link at 100 Mhpkash with activity
Red Link at 10 Mhpftash with activity

Tabler: Status LEDs

3.3.3 EXTERNASTATUL.EDCONNECTORGN/ ANDCND

CN and CRare thestatus LED signéatare buffereahd able to sink 24 n@achsignal is driven low when aantidigistatedvhen
inactivehas a 374 Ohm current limiting remist@upports being pulled up to +5Nwtdrive circuit is shown below:

RTD Embedded Technologies, Inclwww.rtd.com 14 LAN35H08HR & LAN35EO08HR



USERLED
11

1~
'
[ PORTx LINK ACT ~ OF CN79 0dd Pin © O CN7/9 Even Pin
Ja . ]
374
GND
Figure6: External LED Drive Circuit
The pin out is in the tabkdow.
CN/ Pin Function Description
1 Port LinKactivity Low when linkepbedristatewith activity|
3 Port2 Link/activity Low when linked, goestaie with activit
5 Port3 Link/activity Low when linked, goestaie with activit
7 Port4 Link/activity Low when linked, goestaitie with activit
9 LAN35H08HRHostEthernet Link

L AN35EO8HREXpansion Down L Low when linked, goestaitie with activit

2,4,6,8, 1] +5Wolts Power for LEDs

Table8: CN External LED Drive

CNB Pin Function Description
1 Port 9.inKactivity Low whelinked, goes-siate with activit
3 Port6 Link/activity Low when linked, goestaitie with activit
5 Port7 Link/activity Low when linked, goestaie with activit
7 Port8 Link/activity Low when linked, goestaie with activit
9 Expansion PaspLink/activity Low when linked, goestaitie with activit
2,4,6,8, 1 +5V volts Power for LEDs

Tabled: CNB External LED Drive

3.3.4 CNIToP) &CN2ABoTTOMBUSCONNECTORS

The PCle connector is the connedtiersistem CPU. Position and pin assignmentsoangliant with tAREI/104Express
SpecificationSed?C/104 Specificationspagl6)

TheLAN35HO8HRami Uni ver sal 6 board and can connect to either a Typ

34  Steps for Installing

Always work at an ESD protected workstation, and wdad awgisstrap.

Turn off power to the PC/104 system or stack.

Select and install stafffd to properly positiomtbdul®n the stack.

Remove the ohde from its argtatic bag.

Check that pins of the bus connector are properly positioned.

Check thetacking order; make sure all of the busses used by the peripheral cards are connected to the cpuModule.
Hold the module by its edges and orient it so the bus connector pins line up with the matching connector on the stack.
Gently and evenly press the enodtd the PC/104 stack.

If any boards are to be stacked above this module, install them.

10. Attach any necesy cables to the PCKi@4k.

11. Reconnect the power cord and apply power to the stack.

12. Boot the system and verify that all of the hardwarg [megeHin

=
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Figure7: Example 1@Stack
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4 Funct i

onal

Descr
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4.1

Block Diagram

The Figushelow shows the functional block diagraimAdi36ei08HidIDANLANBSHO8HR The various parts of the block diagram
are discussed in the following sections.

10/100/1000
PCIe/_104 €—> Ethernet Controller «<——> Port9 Port 10
x1 Link .
Tri-Color LED 10/100/1000
Ethernet Switch
RJ-45
or10-pin DIL &—> Port1 Port 5
Tri-Color LED
RJ-45
or10-pinDIL &—> Port2 Part 6
Tri-Color LED
RJ-45 o
or10-pinDIL  |«—> Port3 a
Tri-Color LED
Tri-Color LED RI-45
Green— 1000 Mbps or 10-pinDIL 1€ 5 Portd Port 8
=Tl Tri-Color LED
Red — 10 Mbps
Colors flash with activity
External LED Port1-4&9 | | LED LED
Link/Activity for each port External LEDs
Figure8: LAN35HO8HR Block Diagram
10/100/1000
PC':F? ‘<—> Ethernet Controller <——> Port9 Port 10
XL Hn Internal LED 10/100/1000
Ethernet Switch
Front
37-pin “D” & Ports1-4 Ports5-8
Internal LED

Internal Tri-Color LED
Green— 1000 Mbps
Blue — 100 Mbps
Red — 10 Mbps
Colors flash with activity
External LED

None

Figure9: IDANLAN35H08HR Block Diagram

RTD Embedded Technologies, Inclwww.rtd.com

17

<>

20-pin
Stack Up Bus
Tri-color LED

RJ-45
or 10-pin DIL
Tri-Color LED

RJ-45
or 10-pin DIL
Tri-Color LED

RI-45
or 10-pin DIL
Tri-Color LED

RI-45
or 10-pin DIL
Tri-Color LED

Port5-8 & 10
External LEDs

20-pin
Stack Up Bus
Internal LED

Rear
37-pin “D”
Internal LED

LAN35S5HO0O8HR &

The Figures below shows the functiondldgoat of the LAN3SEO8HR andl AM3SEO8HR he various parts of the block diagram
are discussed in the following sections.

LAN3S5EO8HR



4.2

4.3

FigurelQ LAN35E08HR Block Diagram

Figurell IDANLAN35E08HR BloDkagram

BroadCom Gifthernet Switch

The main comporsoftthedl AN35H08HRethetwoBroadCom BCM53115 Gigabit Ethernet swigeneiffdustrial temperature rated,

5 port Gigabit Ethernet sesttiat are connected together to make a 10 poftrssvitalitch contad@fultduplex 10/100/1000 BASE

TX Ethernet transceivers for network interfacing. One of these ports is used in conjunction with the WG@B25F& Blfowa Hust po
LAN35HO08HR work as its own r@iver in a stackggtem. In a staaldne system the BroadCom switch acts as a basic Ethernet
switch. Any port can be used as an upstream port to supply a connection to the other ports.

Jumbo Frame Support

The Broadcom Ethernet switch is capable of forwardingEtemetdro720 bytes. The maximum frame size supported by the Intel
Ethernet controller is 9014 bytes. To use Jumbo frames, it must be enabled in the Ethernet Controllesial tive Dsatioeys (e.g.
Manager in Windows). Until this is ereblatkltcontroller will drop any Jumbo frames it receives. Note that to use Jumbo frames
effectively, all devices connected to the network must have Jumbo frames enabled, AND must agree on thedriameesize (mismatche
sizes will result in droppekigiak
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