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Installation and Use

Introduction

The Opto 22 Network LED Dimmer is a constant voltage PWM (pulse width modulation) dimmer
that controls light-emitting diodes (LEDs).

The Network LED Dimmer is suitable for 12/24 VDC constant voltage LED assemblies: lamps, bulbs,
strips, bars, and rope. It can also be used for other resistive-type loads.

Pulse width modulation provides linear dimming with minimal color shift and no flicker. The
Network LED Dimmer acts by controlling the amount of power sent to the LEDs, rapidly changing
the state from on to off. This high switching frequency makes dimming efficient and effective for
LEDs.

The Network LED Dimmer includes a serial communications port, a test pushbutton, and two
external indicator lights.

Manual and System Control

With the Network LED Dimmer, you can control LEDs either
manually or through a serial network, to incorporate LED
control into existing building, automation, and lighting
control systems.

«  Formanual control, use a momentary pushbutton wired

to the dimmer. A test pushbutton is also built into the OPTO 22
LED-SPCV-LV1IOOW

unit.

«  Forsystem control, use one of these standard serial
protocols: DMX512-A, Modbus/ASCII, or Optomux.

The Network LED Dimmer uses an RS-485 serial network,
and up to 128 dimmers can be on the same serial link
(total for all protocols).

Test pushbutton  Serial port
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FOR HELP

For Help

If you have difficulty using the Network LED Dimmer and cannot find the help you need in this user’s
guide, contact Opto 22 Product Support:

Phone: 800-TEK-OPTO (800-835-6786) NOTE: Email messages and phone
951-695-3080 calls to Opto 22 Product Support
(Hours are Monday through Friday,  are grouped together and
7 a.m.to 5 p.m. Pacific Time) answered in the order received.

Fax: 951-695-3017

Email: support@opto22.com

Opto 22 website: Www.opto22.com

Configuring the Network LED Dimmer

NOTE: If you are using the Network LED Dimmer for manual control only, skip this section. Go to page 4.

Before you install the Network LED Dimmer for use on a serial network, you'll need to know:
»  Protocol you'll be using: DMX, Modbus/ASCII, or Optomux

«  Address for the dimmer on the serial network

+  Position of the dimmer on the network: is it the last physical device on the link?

«  For Modbus, parity and baud rate

«  For Optomux, baud rate

1. Hold the dimmer with the screw wiring connectors at the top
and the serial connector at the bottom, as shown.

2. Open the Network LED Dimmer's case by squeezing the sides
and lifting off the cover. Avoid touching the circuit board.

3. Use the two red blocks of white DIP switches to set protocol,
address, termination, and parity and baud rate (if applicable).

IMPORTANT: Ignore on/off indications on the DIP switches. Hold
the Dimmer as shown and follow diagrams to set the switches.

4. To determine the correct switch settings, use one of the
following:

- If you have a smart phone or tablet, scan the QR code
that’s on the inside of the Dimmer’s cover and follow the
link. Tap Configuring > Set Configuration.

- 0rgoto op22.co/LED-SPCV-LV100wW and choose
Configuring > Set Configuration.

- Oruse the DIP switch diagrams on the following page and in the appendix.
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INSTALLATION AND USE

5.  Whenyou have finished setting DIP switches, continue with “Installing and Wiring the Network
LED Dimmer” on page 4.

Setting DIP Switches

IMPORTANT: Make sure you hold the Network LED Dimmer with the screw
wiring connectors at the top and the serial connector at the bottom.
Ignore on/off indications on the switches and follow diagrams below.

S2 switches determine baud rate, protocol, Key

and termination. See details below. )
Switch up

El Switch down

This switch must be up in all cases.

For Modbus/ASCIl and Optomux

Baud rate switches Protocol switches

i

ﬂ El 9600 El ﬁ Optomux
E] ;I 19,200 El Q Modbus
S1 switches determine address Q E] 115,200 ;I ﬁ DMX

and parity.
Q ;I 230.400 ;I Q Reserved
Parity applies to Modbus/ASCII

only. For addresses, see page 17.

Termination switch

For Modbus/ASCII
Q End of link (Terminated)
Parity switch
|5 Middle of link
Not used
A
Even Parity For DMX ddress Protocol Must be up
(see page 21)
[5 No parity

Not used Termination:
Up = End of link (Terminated)
Down = Middle of link
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INSTALLING AND WIRING THE NETWORK LED DIMMER

Installing and Wiring the Network LED Dimmer

1. Determine where you want to mount the dimmer.

NOTE: In order to meet maximum output power specs, the dimmer must be mounted on a flat,
thermally conductive surface (for example, steel or aluminum,).

2. Using two #8 or #10 screws suited to the mounting surface’s construction, install the dimmer
through the screw holes on each end (see dimensional diagram on page 16).

Wiring the Serial Network

1. Forall serial networks (DMX, Modbus/ASCII, and Optomux), use one set of three terminals on
the serial connector as shown in the “Network Connections” diagram, below. If the dimmer is
in the middle of the serial link, use the other set of three terminals for daisy chaining to the next
device. If you are using DMX, use connector adapters as necessary to connect the dimmer to a
DMX cable

See “Recommended Cables” on page 15.

2. Terminate the devices at both ends of the RS-485 link, typically at the light controller (the
master) and at the last dimmer. If a Network LED Dimmer is at an end, set its termination DIP
switch as shown in “Setting DIP Switches” on page 3.

3. Bias the network at one location only (typically the master).

Network Connections , Up to 128 Network LED .

| 7
| <5
eegee
L

Dimmers can be on the

egegee same RS-485 link.
L

NOTE: Controller (master)
must provide bias.

oOPTD 22 oPTO 22

End of link. Light
Set termination. © Controller

Cc =
""" C=4+C—+
) 4
T — T — - e -
Tie shield to Ground. Middle of link. End of link.
Do not tie Common to Ground. No termination. Set termination
DIP switch.
Terminal | Master Dimmer Last Dimmer
Data + + + + +
Data — - - - -
Signal common C C C C
Cable shield n/a Tie to ground at one location only
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INSTALLATION AND USE

Connection to DMX Cable
3-pin XLR 5-pin XLR

3-pin XLR Pin Signal Pin

1 Common 1

2 1 2 Data — 2
3 3 Data + 3

- Not connected 4

- Not connected 5

Wiring Loads and Power

5-pin XLR

Use bare wire screw terminal to XLR
connector adapter if necessary.

1. Wire the middle two screw connectors to the LED load as shown in the diagram below.

2. Ifyou are using a separate momentary pushbutton (typically a doorbell or other simple
normally open pushbutton), wire it to the two screw connectors as shown.

3. Wirea 12 or 24 VDC power supply to the other two screw connectors.

Low voltage LED light fixture*

12/24VDC

Power supply |s

* NOTE: Pre-manufactured LED light fixtures have a resistor built in.
If you are building your own assembly from LED components, you

must include an appropriate resistor.

Momentary
pushbutton
(optional)
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CONTROLLING LEDS MANUALLY

Testing

1. Test the unit by pressing the built-in test pushbutton:

To turn on or off: Push briefly

To ramp up or down: | Push and hold; let go at the level of brightness you want

Once you have ramped to the level you want, you can push briefly to turn LEDs off. When you
push again to turn them back on, the setting is retained and they will be at the same level of
brightness you set before.

2. When you have finished wiring and testing, carefully set the dimmer’s cover back in place and
snap it closed.

Controlling LEDs Manually

The built-in pushbutton on the Network LED Dimmer provides manual control for testing
connections.

For manual control beyond testing, you can wire your own momentary, normally open pushbutton
to the dimmer. Typical pushbuttons that work with the Network LED Dimmer are doorbells or
similar simple pushbuttons. See “Wiring Loads and Power” on page 5 for a wiring diagram.

Controlling LEDs through a Serial Network

You can control LEDs with the Network LED Dimmer using any of three serial protocols:
+  DMX—See page 6.

+  Modbus/ASCIl—See page 10.

+  Optomux—See page 11.

Using the DMX Protocol
The Network LED Dimmer supports the DMX512-A protocol over serial.

IMPORTANT: The Opto 22 Network LED Dimmer is a single-channel dimmer, so it occupies just one slot.
(Aslot is any one of the data bytes within the DMX packet.)

For details on the DMX protocol, visit http://www.opendmx.net/index.php/DMX512-A. The Protocol
and Timings sections may be especially useful.
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Functions Available in Modbus/ASCIl and Optomux

If you're using Modbus or Optomux protocols with the Network LED Dimmer, you have five
functions available:

Function Modbus parameter | Optomux command Method
Set LED brightness to a Brightness . Uses a logarithmic table* in
specific percentage between . Set/Read Brightness .
. (Read/Write) the Network LED Dimmer
zero and 100% (no ramping)
sRa;::iFlzi(I:_EErisst:redz\;vn o Ramp to Brightness Rampin Uses a logarithmic table* in
P P 9 P 9 ping the Network LED Dimmer
brightness
Ramp LEDs up or down over a Ramp Time Rampin Uses a logarithmic table* in
specified length of time P ping the Network LED Dimmer
Set LED level using the PWM Duty Cycle . "
duty cycle (Read/Write) Set/Read Duty Uses linear values
Uses a logarithmic table in
Toggle on/off Toggle Toggle the Network LED Dimmer or
equivalent linear values.

*The human eye sees light logarithmically, so the logarithmic table is designed to produce the effect the human
eye expects. For example, if brightness is set at 50%, the human eye will perceive LEDs to be halfway to full
brightness. The PWM duty cycle uses linear values, however; a 50% duty cycle will not necessarily appear to

the eye as halfway to full brightness.

The logarithmic table for Brightness goes from 0 to 255. Zero represents no brightness (LEDs off) and 255

represents full brightness (LEDs fully lit). A value of 127 represents 50% brightness.

Linear values in the PWM duty cycle go from 0 to 32,767 (essentially, they are counts). A value of 16,383

represents a 50% duty cycle (which is not the same as 50% brightness).

Most applications will use the logarithmic table, but the duty cycle is available if you need this low-level control.

Determining Brightness Value

IMPORTANT: Brightness values are 16-bit values with the lower 8 bit (the least significant byte) set

to 0. The Dimmer ignores the lower 8 bits; that is, it treats them like zeros.

The reason values are in the most signifcant instead of the least significant byte is for future

development. We'll be able to offer greater resolution in the future and still keep existing code

working correctly.

Brightness values range from 0-255. A value of 0 means LEDs are off. A value of 255 means LEDs are

fully on. To determine the brightness value to use:

Target% * 255 * 256
100

= Brightness value

Example: Suppose you want to set LEDs to 35% brightness:

35 * 255 * 256

= 22848 (dec) = 5940 (hex)
100

Because the Dimmer ignores the lower 8 bits, it will use a hex value of 5900.

See the following page for values to use.
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CONTROLLING LEDS THROUGH A SERIAL NETWORK

Writing and Reading Brightness Values

The following table shows the values to use when writing or reading brightness.

Target 16-bit 16-bit
e | oS | EiEilness
Value (dec) | Value (hex)
0 0 0000
1 768 0300
2 1280 0500
3 2048 0800
4 2560 0A00
5 3328 0D00
6 3840 0F00
7 4608 1200
8 5120 1400
9 5888 1700
10 6656 1A00
n 7168 1C00
12 7936 1F00
13 8448 2100
14 9216 2400
15 9728 2600
16 10496 2900
17 11008 2B00
18 11776 2E00
19 12288 3000
20 13056 3300
21 13824 3600
22 14336 3800
23 15104 3B00
24 15616 3D00
25 16384 4000
26 16896 4200
27 17664 4500
28 18176 4700
29 18944 4A00
30 19712 4D00

n Opto 22 Network LED Dimmer User’s Guide

Target 16-bit 16-bit
Percent | Brightness | Brightness
Value (dec) | Value (hex)
31 20224 4F00
32 20992 5200
33 21504 5400
34 22272 5700
35 22784 5900
36 23552 5C00
37 24064 5E00
38 24832 6100
39 25344 6300
40 26112 6600
41 26880 6900
42 27392 6B00
43 28160 6E00
44 28672 7000
45 29440 7300
46 29952 7500
47 30720 7800
48 31232 7A00
49 32000 7D00
50 32768 8000
51 33280 8200
52 34048 8500
53 34560 8700
54 35328 8A00
55 35840 8C00
56 36608 8F00
57 37120 9100
58 37888 9400
59 38400 9600
60 39168 9900
61 39936 9C00




INSTALLATION AND USE

Torger _16-bit _16-bit Torger _16-bit _16-bit
Percent Brightness | Brightness Percent Brightness | Brightness
Value (dec) | Value (hex) Value (dec) | Value (hex)

62 40448 9E00 82 53504 D100
63 41216 A100 83 54272 D400
64 41728 A300 84 54784 D600
65 42496 A600 85 55552 D900
66 43008 A800 86 56064 DBO00
67 43776 ABOO 87 56832 DEOO
68 44288 ADOO 88 57344 EO000
69 45056 B0O0O 89 58112 E300
70 45824 B300 90 58880 E600
71 46336 B500 91 59392 E800
72 47104 B800 92 60160 EBOO
73 47616 BAOO 93 60672 EDOO
74 48384 BDOO 94 61440 FO00
75 48896 BFOO 95 61952 F200
76 49664 C200 96 62720 F500
77 50176 C400 97 63232 F700
78 50944 C700 98 64000 FAO00
79 51456 C900 99 64512 FCO00
80 52224 CCO00 100 65280 FFOO
81 52992 CF00

Determining Ramp Time Value

Ramp Time values range from 0-255, equivalent to 0.262 - 66.8 seconds. By default, Ramp Time is
set to 12 decimal (0x0Q).

«  Avalue of 0 sets Ramp Time to the default.

+  Values 1-255 set the (full-scale ramp time in milliseconds)/256. Regardless of the value,
ramping logic will update LED brightness no more than once per PWM Period (4.2 ms).

1000 * Duration in sec . 100
(High% — Low%) 256

= Ramp Time value

Example 1: Suppose you want to ramp LEDs up from 0% to 100% brightness in 10 seconds:

1000 * 10 100 10,000 100 )
* = * = 39 decimal (0x27)
100 256 100 256
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CONTROLLING LEDS THROUGH A SERIAL NETWORK

Example 2: Ramp LEDs down from 100% to 25% brightness in 30 seconds:

1000 * 30 . 100 30,000 . 100

75

256

= 156 decimal (0x9C)
75 256

Using the Modbus/ASCII Protocol

The Network LED Dimmer supports Modbus ASCII mode and acts as a slave on the Modbus
network. For details on the Modbus protocol, see the Modbus over Serial Line Specification and
Implementation Guide at http://www.Modbus.org/.

The bit sequence in Modbus ASCIl mode is:

Bits (1=LSB):|1

2(3(4|5|6|7

819 10

With Parity:| Start

112|3]|4|516

7 |Parity |Stop |= 7 data bits, 1 parity bit, 1 stop bit

Without Parity:| Start

112|3]|4|516

7 |Stop |Stop |= 7 data bits, no parity, 2 stop bits

Supported Function Codes

Function

Code

Hex | Dec.

Description

Read Holding Registers | 0x03 | 3

Reads a contiguous block from 1 to 125 16-bit registers.

Write Single Register 0x06 | 6

Writes a single 16-bit register.

Write Multiple Registers | 0x10 | 16

Writes a contiguous block from 1 to 123 16-bit registers.

Report Slave ID

0x11 | 17

Reports the following:

[Slave ID]: A 1-byte slave I.D. of 0x51

[Run Indicator Status]: always OxFF

[Additional Data]: A 4-byte Hardware version date in format
mmddyyyy. mm = month in hex; dd = day in hex; yyyy = year in hex
(Ex: 0A0107DC = Oct 1, 2012)

Followed by a 4-byte Firmware number and revision (Ex: 93010002
= number 9301, revision 2)

Followed by four Reserved bytes that are zero-filled.

Register Map

NOTE: The Dimmer has only one channel. However, you can still read and write to register numbers 2—16,
for example, in order to use Read Holding Registers (0x03) and Write Multiple Registers (0x10). If you are
writing, the Dimmer ignores any data for the additional register numbers (2—16 in this example); if
reading, 0x0000 is returned for each register except the first one.

Register Number | Register Address Parameter Access
1 0 Duty Cycle Read/Write
17 16 Brightness Read/Write
33 32 Ramp Time Write
49 48 Ramp to Brightness Write
65 64 Toggle Write
- 80-127 Reserved* -
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Register Number | Register Address Parameter Access

*Register Addresses 80 - 127 are reserved. Reading or writing to these registers will result in an
exception response (lllegal Data Address, code 0x02).

For details on using the Duty Cycle, Brightness, Ramp Step Time, and Ramp to Brightness
parameters, see “Functions Available in Modbus/ASCIl and Optomux” on page 7.

Using the Optomux Protocol
The Network LED Dimmer supports the Optomux protocol in ASCIl mode.

NOTE: The Network LED Dimmer supports a 2-wire RS-485 link and 2-pass mode only. There are no options
for 4-wire or 4-pass mode.

The bit sequence in Optomux ASCIl mode is:

Bits (1=LSB): |1 2 |3 |4 (5 1|6 |7 (8 ]9 10
No Parity:|Start |1 (2 (3 |4 |5 |6 |7 |MSB (always0) |Stop

For further details of the Optomux protocol, see the Optomux Protocol Guide (form 1572).

The Optomux commands shown in the following table can be used for the Network LED Dimmer.
For PC-based drivers to communicate using the Optomux protocol from your Windows-based
application, see the OptoDriver Toolkit, a free developer toolkit available on our website.

«  The[positions] field can vary depending on the command. Because the Network LED Dimmer
has a single channel, the referenced position must be 0x0001.

NOTE: Ifyou are using the Optomux driver, send 0 for [positions]. Since the Dimmer has only one
channel it is channel 0 in the driver.

«  Allexamples assume a Network LED Dimmer address of 0x80.
« Inexamples, checksum is shown when known, or question marks (?7) are used as placeholders.
«  Values beginning with Ox indicate hex value: for example, 0x01 is hex 01.

+  For details on using Duty, Brightness, and Ramping, see “Functions Available in Modbus/ASCII
and Optomux” on page 7.

CMEI E] Format Dl Description Example
Name Char Command p p
Functions only if it is the first command
Power Up sent after powerup or reset. A power-up
- X >
Clear, PUC A 0 clear expected error is returned if any B0AAICr
other command is sent first.
Reset B 1 Rese_t_s the Dimmer unit to powerup >8OBAACT
conditions.
Identify F 5 Read Device Unit Type. Returns an 8-bit | Request: >80FAEcr
Unit Type ASCII hex value of 0x51 for the dimmer. | Response: A5166cr

Opto 22 Network LED Dimmer User’s Guide


http://www.opto22.com/site/documents/doc_drilldown.aspx?aid=1941
http://www.opto22.com/site/documents/doc_drilldown.aspx?aid=1941
http://www.opto22.com/site/downloads/dl_drilldown.aspx?aid=622
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S el Format Bl Description Example
Name Char Command p P
Note: This character is ASCII 96 decimal Request: >_80 cacr
(0X60) Response: Ammddyyyycccevvwvrrrrrrrr?2cr
’ mmddyyyy is Hardware Version Date.
L . mm = month in hex, dd = day in hex, yyyy =
Reads device information. year in hex. Ex: 0A0107DC is Oct 1, 2012;
Read N N Returns a 96-bit ASCII hex value P :
) 80 ) cccevwwy is Firmware Version.
Device Info composed of 32 bits ASCII hex for each _ . _
R . ) cccce = part number (always 9301); vwvv =
field in the following order: - ] -
Hardware Version Date revision number. Ex1: 93010001 = Program
- . 9301 revision 1. Ex2: 9301000A = Program
Firmware Number and Revision .
9301 revision 10.
Reserved :
rrrrrrer is reserved and reads all zeros.
Toagle 3 J 9 Functionally equivalent to pressing the Request: >80J000173cr
99 [positions] push button for a short time (a tap). Response: Acr
Set the brightness from the dimmer’s See “Determining Brightness Value” on
logarithmic table. page 7 and “Writing and Reading Brightness
Set w [positions] is 0001. Values” on page 8.
Brightness W | [positions] 53 [data] is a 16-bit ASCII hex value.
9 [data] The logarithmic table is indexed with an | Request: >80W00013F0059cr
8-bit value in the most significant byte of | Dimmer is set to a value of 0x3F00, or
the 16-bit [data] field. quarter-scale brightness.
See “Writing and Reading Brightness Values”
L on page 8
Read_ 16 _blt ASC!I hex _valge Qf current Request: >80c00018Ccr
Read c logarithmic table index indicating B -
: c . 60 - ) Read dimmer brightness level.
Brightness [positions] brightness level for the dimmer. .
[positions] is 0001 Response: Axxyy??cr
p ’ xx is 8-bit hex index of logarithmic table
yy is 00
Low-level write to PWM duty cycle
Y register. .
00|y |postions | 55| bostensis oot ey v
y [data] [data] is a 16-bit ASCII hex value with ' y cycle.
valid range from 0x0000 - Ox7FFF.
Request: >80d00018Dcr
Read Duty d Lovy-level read access of PWM duty cycle | Read 16-b.|t duty g};cle.
Cycle d [positions] 61 register. Response: Axxyy??cr
[positions] is 0001. xX is most significant byte and yy least
significant byte of register value.
Ramp channels to specific brightness See “Determining Ramp Time Value” on
level from current brightness. page 9.
[positions] is 0001.
[modifier] is a 4-bit ASCII hex value.
Send this command twice: first set the
rate (H), then start the ramp (I).
« Set [modifier] to ASCII char 'H' to set | Ramp Time:
Ramp Time. Request: >8020001H1531cr
. For Ramp Time: [data] is an 8-bit ASCII | Sets dimmer to a ramp time of 0x15
[positions] hex value. If [data] is 0, default ramp
Ramping z P o 25 time of 12 (0x0C) is used; if [data] is
[modifier] ; .
greater than 0 the ramp time will
[data] h )
increase or decrease accordingly.
« Set [modifier] to ASCII char 'I' (capital | Ramp-to-Brightness:
letter i) to set Ramp-to Brightness value | Request: >80Z000117FO0A9cr
and start the ramp. Sets dimmer ramp-to brightness level to
For Ramp-to-Brightness: [data] is a 0x7F00, or mid-scale brightness
16-bit ASCII hex value. The logarithmic
table is indexed with an 8-bit value in
the most significant byte of the 16-bit
[data] field.
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INSTALLATION AND USE

Troubleshooting

If the Network LED Dimmer isn't responding in the way you expect, try these suggestions.

Test power and field wiring
Once you have wiring connected, test the unit using the built-in pushbutton. See “Connectors and
Indicators” on page 15 for the pushbutton’s location.

«  Ifyour LEDs don't turn on when you press the pushbutton, check the voltage connected to the
Dimmer and check wiring to the LEDs.

+  Ifyour LEDs do turn on, then you know that wiring is correct.

Check serial network wiring

Remember that;
«  The light controller (master) must provide bias.
o Thefirst and last devices on the serial link must be terminated.

«  Amaximum of 128 Opto 22 Network LED Dimmers can be on one serial link.

Check DIP switches
Verify that DIP switches are set correctly for the unit’s address, position on link, and other
communication settings. The easiest way to check settings is:

« Ifyouhave a smart phone or tablet, scan the QR code that’s on the inside of the Dimmer’s cover
and follow the link. Tap Configuring > Get Current Configuration.

«  Orgoto op22.co/LED-spcv-Lv100w and choose Configuring > Get Current
Configuration.

Set the switches so they look like yours, then click the button to verify configuration.

If you're using Modbus...

To find out if communication is successful, check for errors or Modbus exception responses.

Remember that Modbus register numbers are different from register addresses. Register numbers
start with 1; the corresponding register addresses start with 0. If you suspect this might be the issue,
try offsetting by one and see if that fixes it.

If you're using Optomux...

Since the Network LED Dimmer is a single-channel unit, the referenced position for the [positions]
field must be 0x0001.

If you're using Opto 22's Optomux driver with the Dimmer, use a zero for position. The driver
automatically puts the correct 0x0001 value into the string.
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SPECIFICATIONS

Specifications

Nominal Input Voltage

12 or 24 VDC (Full range: 9-30 VDC)

Operating Current

20 mA @ 12V, 0% duty cycle
30 mA with pushbutton pressed

Max. Output Power*

100W @ 12 V: 8 A @ 50 °C ambient
100 W @ 24 V: 4 A @ 50 °C ambient
Derate to 0 A @ 70 °C ambient

On-board Fuse

10 A automotive mini fuse (red)

Torque Specs

Recommended for 6-position screw connector: 6 in.-Ib. (0.678 N-m)

External Pushbutton Excitation

Open Circuit Voltage: 8 VDC Typical (P.B. open)
Short Circuit Current: 4 mA Typical (P.B. closed)

Protocols

DMX512-A, Modbus ASCII, Optomux

Serial Communication Link

1 RS-485 (shielded twisted-pair, 2 pair: one pair for data, one for common) port
with duplicate terminal positions for easy daisy chaining

Max. Turnaround Delay

12 microseconds (Modbus and Optomux only)

Max. Dimmers on Link

124 Opto 22 Network LED Dimmers

Max. Distance

1000 feet (304.8 m.) at 115,200; 500 feet (152.4 m.) at 250,000

Selectable Data Rates (Baud)

DMX: 250,000
Modbus: 9600; 19,200; 115,200; 230,400
Optomux: 9600; 19,200; 115,200; 230,400

Address Range

DMX: 1-512
Modbus: 1-127**
Optomux: 1-255**

Termination and Biasing***

Set DIP switch (inside case) if Dimmer is at the physical end of the link. Biasing
must be supplied by master for the RS-485 link.

LEDs

TX/RX: Green = TX; Red = RX
PWM: Intensifies as LEDs are ramped up; fully lit at duty cycle of 100%

PWM Frequency

244 Hz

PWM Period

4.2 milliseconds

PWM Resolution

Brightness commands are 8-bit logarithmic curve; duty cycle commands are
15-bit resolution

Max. Number of Ramp Steps

256 using logarithmic brightness curve; 32,768 if writing linear duty cycle

Ramp Time Parameter

(Optomux and Modbus protocols only) User selectable with range from 0-255

Operating Temperature

-20to +70 °C

Storage Temperature

-20to +85 °C

Humidity 0-95% humidity, non-condensing
Agency Approvals UL, CE, CSA (all pending); RoHS
Warranty 30 months
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INSTALLATION AND USE

*For rated power, mount to a flat, thermally conductive surface (steel, aluminum).
**Do not use address 0; it is the broadcast address.

***Both ends of the physical link must be terminated. Master must supply bias.

Connectors and Indicators

12/24VDCpower  LED outputs  External
connection pushbutton input

OPTO 22

LED-SPCV-LVIOOW LED Indicates

Meaning

Serial

TX/IRX I
communication

Green =TX
Red = RX

PWM Dimming activity

Intensifies as LEDs are ramped up
(off when duty cycle is 0%; fully lit
when duty cycle is 100%)

TX/RXLED

Test pushbutton Serial port

Recommended Cables

The following cables are recommended for RS-485 serial communications. Other cables may be
used, but keep in mind that low capacitance (less than 15 pF/ft.) is important for high-speed digital
communication links. The cables listed below are all 24-gauge, 7x32 stranded, with 100-ohm

nominal impedance and a capacitance of 12.5 pF/ft.

Two-Pair:

Belden P/N 8102 (with overall shield)
Belden P/N 9729 (individually shielded)

Belden P/N 8162 (individually shielded with overall shield)
Manhattan P/N M3475 (individually shielded with overall shield)

Use one pair for data (+/-) and the other for signal common. Connect the shield to ground.

Do not connect common to ground.
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SPECIFICATIONS

Dimensional Drawings

4.98" (12.65 cm)

2.50" (6.35 cm)

1.27" (3.23 cm)
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Address Charts

Introduction

This appendix shows how to set the serial network address of the Network LED Dimmer using its
DIP switches. An even easier way to find out addresses is to use the online configurator:

+ Ifyouhave a smartphone or tablet, scan the QR code that's on the inside of the Dimmer’s
cover and follow the link. Tap Configuring > Set Configuration.

« Orgoto op22.co/LED-spcv-Lv100w and choose Configuring > Set Configuration.

IMPORTANT: Ignore on/off indications on the switches. Hold the Dimmer as shown and set switches
up or down for the address you need.

See page 3 for more about DIP switches. The number of switches used and the addresses that are
available depend on the serial protocol you're using:

Protocol Address range Switches used See diagrams on
Modbus/ASCII 1-127* S1 page 18
_o55* S1
Optomux 1-255 page 19
S2
DMX 1-512 page 21

* Do not use address 0; it is the broadcast address.
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MODBUS/ASCII ADDRESSES

Modbus/ASCIl Addresses

Modbus addresses use only seven of the DIP switches on S1.

The last switch (on the far left, if you're looking at the dimmer
with the screw wiring connectors at the top) is for parity (see
page 3). Do not use address 0; it is the broadcast address.

Key
§ Switch up
£ Switch down

[

Addr Switch Addr Switch Addr Switch
Settings Settings Settings

Addr

Switch
Settings

alaalatalals 32 f@8Asas 64  EA8AGAA
alalalalalal" EEIN s 1*alalala]® 65 EA8AAHW
a]a]alalal sl 34 AR0AoES 66 EAOAAEA
]a]afalal®}® 35 ARAAARY 67  EAOAOEHW
alalalattlals EEIN = 1* a1 lala) 68 EAOAWAA
alalalattlal 37 AROAWaW 69 EA0AWOW
AA8AEEA 38 AE0AWES 70 EASAWEA
A8AAEEE 39 AROAWEW 71 EAOAWEW
] uialalal 40 AYAWAAA [N a]*fulalal
]a]af®lala}® 41 ORORSSH 73 HAARAAY
alala]"al5a 42 AYAWEERA 74 EAOWOEA
A88EARY 43 AuAWORY 75 EAOWOEW
A8AEEAS 44 AUAWEAA 76 EAOWWAA
A8AEAR 45 AUAWEAY 77 EAOWWEW
AA8TEEA 46 AHAEEEA 78 EAOWYEA
]a]af=le1=E 47 AROEEYY 79 HAAWWEY
alallalalals 48 AYEAAAA 80  EARAAAA
A8EAAAE 49 AYRAOAY 8l  EARAAOW
alallalal sl 50 AREAAES 82 EAFAAES
]u}*lalal®}® 51 ARRAAEY 83  HAWAARY
AAEAEAA 52 AQEAWAA 84 HARAWAA
AAFARAY 53 AWEAWOW 85 EARAWOW
A8EAEE 54  AWEAWEA 86 EARAWEA
AREAREE 55 OWEAWEW 87 EOWAWHW
a]a}*}* alalal 56 OEEEOAS 88 HAWWAAA
]a}*}*ala}® 57 OEROAW 89 HAWWALW
AAEEARA 58 OWEWAED % EARWAEA
AAEEARY 59 AWEWAEW o1 EARWARW
AREEEAS 60 AFEwWAS 92 pARWWAA
alu}*}=*al 61 ARUERAW 93  HAWRWAY
AAETEEA 62  AEEWES 94  HARWWEA
AAETEEY 63  AUEEYEY 9% EARWWYEY

© 00 N o g A W N P

W oWRNNNDNNNNRNNRNDNIERER PR B B B B P b
P O © ® N ©® U A ®W N P O © ® N~ © 00 » W N P O
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"3 |ulalalalal
23" lulu]ala}®!
4= alala]*a)
o= alala]*®
"} [ula]*alal
=3 ula]®fa}®!
=3 lula]*1*a]
FEAOREY
4= a1 lalala)
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ol al
= al®ala)
= ale ]
FEOETES
FROEEE
=3 lalalalal
= falala]®
o= fala]*a)
el lal
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FEPORES
FEPOREY
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el al
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ADDRESS CHARTS

Optomux Addresses Key

§ Switch up
£ Switch down

Optomus addresses use all eight of the DIP switches on S1.

S1is the bottom bank of switches if you are looking at the
dimmer with the screw wiring connectors at the top.

Do not use address 0; it is the broadcast address.

[

Addr

Switch
Settings

© 00 N o g A~ W N P

W oWNN NN NNNNRNDNIERR R B B B B p b
P O © ® N ©® U A W N P O © ® N~ O 00 » W N P O

lalalalalalals
]alalalalalal®
a[alalalala}*ls
]alalalalal*l"
]alalala}*als
]alalala}®al®
lalalala}®}*ls
falalala]*}*"1"
]alala}lalals
]alala}lalal®
lalala}*lal*ls
lalala}*la]*1"
afalalal®}*ala
a]alala}®*al®
alalala}®® s
lalala}* ===
alala|*alalals
a[alal*lalalal®
jala|*lalal*ls
lala|*alal*1"
lalal*la}*als
alala]®a}*al®
alalal®l=l*}*la
alalal*la]*1*1"
ajalal*i*lalals
alala]®i*lalal®
alalal®l*lal*ls
lalal®}®al1®
alalal®}®*ala
lalal® 1" "l
alalal* """
A80EYEEY

Addr Switch Addr Switch Addr Switch Addr Switch
Settings Settings Settings Settings

32 AAWA8AA4 64 AFAAAAAEA % AFWA6A64 128 @AAAAAAS
33 A0WAAAAY 65 AFARAALY 97 AFWAAAaY 129 EAAAAAAW
34 AOYA[AEA 66 AFARAAEA %8 AFWAAAEA 130 EAAAAAWS
35 AAEAAOHY 67 OY8A80EY 9 AYEAAAHY 131 HABAOAWW
36 HARAAWAA 68 AYAAAEAA 100 ARPEAAWAS 132 HAAAAEAS
37 A0WAOWAW 69 AFAAOWAY 101 AYRAAWAW 133 @AAGAWAW
38 A0WAAWEA 70 AEAGAWEA 102 AYEAAWWE 134 EAAAAEWS
39 A0WAAWEY 71 AEARAWEY 103 AYEAARWW 135 FAAAAWWYW
40 AAEAWAAA 72 A9Y88W0888 104 ARPEAEAAH 136 HAAAEAAH
41 A8RAWAAY 73 OWAA8RAAY 105 ARPEAEAAW 137 HAAAEAAW
42 AAEAWAWS 74 OEBOEAES 106 AYWOWAWES 138 ROAOWAWS
43 AAEARAWW 75 AEAGHAEY 107 AYEOEAWEW 139 FAAOWAWW
44 AAEAWWAA 76 AEAREWAA 108 AYRAYWAS 140 FOAAWWAS
45 A8EAWWEY 77 AYAAWWEY 109 AREARWOW 141 HABAEWOW
46 A8RAWEEA 78 AYAAWEEA 110 ARYAWEWS 142 HABAEWES
47 AOWOWYWY 79 AEAOHWHY 11 AREAWEEY 143 QOAOWWYW
48 AAEWAAAA 80 AFARAAAA 112 AEEYAAA8 144 EAAEAAAA
49 A8RWAAAY 8l AYAWAAAY 13 ARWRAAAW 145 HAARAAAW
50 AARWAAEA 82 AWAWAAEA 14 ARYRAAWS 146 HAQWOAWES
51 AARWAOEY 83 AWAWAAEY 15 ARYEAOWH 147 HABWOAWEY
52 A0WWAWAA 84 AFARAWAA 116 AWEWAEAS 148 @OAWAWAS
53 A0WWAWAY 85 AFARAWAY 17 AWEYAEAW 149 EAAWARAW
54 AAWWAWEA 86 OWOWAWEA 18 ARWRARWS 150 HAARAWWES
55 AOYWHAWEY 87 AFARAWEY 119 ARWHOARYE 151 HAOWOWWY
56 OAEWWAAA 88 AWAWWAAA 120 ARPEWEAAS 152 HABWEAAH
57 A0WWWAOY 89 AFAREAOW 121 AYEEYOaW 153 @AAWWOAW
58 AOWWEAEA ° AFAREAESA 122 AHEEYAWES 154 QOAWWAWS
59 AA8WWWARY ol AYAWWARY 123 ARWWHAWEY 155 HAOWEAWW
60 AAYHEWEAA 92 AFAREWAA 124 AHEEYRAS 156 FOAWWYWAS
61 AARWWWEY 93 AWAWWEEY 125 APEWEWOW 157 HABWEWOW
62 AAYEEWES 9% AFAREWEA 126 AWWEYEWE 158 EOAWWHWE
63 AOWHHYHY 9 AFAREWHY 127 AW 159 FOAWWYHWW
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OPTOMUX ADDRESSES

Addr

Switch

Addr

Switch

Addr

Switch

Settings Settings Settings
160 @ARAABAS 200 QEAAWAAE 240 QEYRAAAE
161 EAROAGAW 201 QEALWAOW 241 QEYRAAAY
162 HAEAAAWES 202 HEOAWAWES 242 HYEROAES
163 FARAAAWW 203 QHARWARY 243 QHYWAAEY
164 HAFAAWAS 204 HEBARWAS 244 HYWWAE0S
165 WHAEAAWAW 205 HEBARWAW 245 HuWWAROW
166 FAROARWS 206 WEHASHWEA 246 QHYROWEA
167 EAROARWW 207 QHALHWHY 247 QHYWOWEY
168 EAROWAAS 208 QHARAAAA 248 QHYWEAAA
169 WHARAFAAW 209 HEOWAAOW 249 HuEWEAOW
170 HARAWAWES 210 HROWAAES 250 HYEWEAES
171 §AROWAWW 211 FYARAOWW 251 QHYWEAEY
172 EAROWRAS 212 PEARAWAA 252 QEYWEWAA
173 EAROYRAR 213 QHARAWAY 253 QHYWEWAY
174 HAEARWES 214 HEBWOWES 254 HuHWEWES
175 HAEAEWEY 215 HEfWOWEY 255 HuHWHYEY
176 @OWEAGAS 216 WEARWAAA
177 §AREALAW 217 QHARWAAY
178 EOWEAAWS 218 HWOWEAWES
179 HARWOAEW 219 HEOWEAEY
180 WHAFWAWAS 220 HRBWEWAS
181 EOAWWAWAW 221 QEAREWOY
182 EAREARWS 222 EAREWEA
183 HAWEARWYW 223 HEOWHYEY
184 HAEWEAAH 224 HYEAAALS
185 WHAEWEAAW 225 HWEAAAAW
186 FOWEWOWS 226 WEWAOAES
187 EOREWOWW 227 QHYAAAEY
188 FOWEWWAS 228 QHWAAEAA
189 HAHWEWAW 229 HWWAOWOW
190 HARWEWES 230 HYEAOWES
191 FOREYHYW 231 PEYAOWHY
192 EYA8ABAE 232 QEWYAEAAA
193 FWAAARARW 233 WHWARAAY
194 HRAAAAWES 234 HYWARAWES
195 HEAAAAWY 235 HYWAWAEW
196 FWYAO8EAS 236 WEWYAEWAS
197 EWYA0ARAW 237 WHYAEWAY
198 FWAAARWS 238 HEWARWES
199 HEAAAWEW 239 HEWARWEY
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DMX Addresses

ADDRESS CHARTS

DMX addresses use all eight of the DIP
switches on S1 plus one switch on S2.

Make sure you're looking at the dimmer
with the screw wiring connectors at the top.

Key

B Switch up
g Switch down

[Addr[ Switch Settings | [Addr| Switch Settings | [Addr| Switch Settings | [Addr] Switch Settings | [Addr[ Switch Settings |

1

© 0 N o o b W N

W W W N N N DN N NN N NN DN P PP R R R R R R
N B O © 0 N O O A W N P O © 0N O 0o » W N P O

alfalala]alalalala
alfa[alalalala]al®
alfalalalalalal®s!
alfalala]alala}*l®
alfa[alalalai®als
alfa[alalaa}®al®
alfa[alalala®®a
alfalalalals]*1*}®
alfa[alalal®lalals
alfalalalal®lalal®
alfalala]al®(a]*la
alfa[alalal®la]*1*
alfalalala]®}*fafa!
0 8800FEAY
alfa[alalal®®*a
alfa[alalal® ="
alfa[ala|*alalala
alfalalal*lalala}®
alfalala]*alal*ls
alfalala]*falal*l"
alfalala]*fa{*ala
alfa[ala]®fai*al®
alfalalal*lal*1"a!
alfalala]*fa{®1*1"
alfa[ala]®1* alaln
alfalala]®1*lalal®
alfalalal®1*]*a
alfalalal**al "}
alfa[ala*1"*aln
0 880RYEAY
alfalalal*1* ="
0 880FYEEY

33
34
35
36
37
38
39
40
41
42
43
a4
45
46
a7
48
49
50
51
52
53
54
55
56
57
58
59
60
61
62
63
64

alfa[a}*lalalalals
alfa[a}*lalalalal®
alfa[al*lalala]*a
alfa[al*lalala]®l*
0 88%80EA8
alfa[al*lala}®al®
alfalal*lalai®l*la
alfalal*lala} ="
alfa[al*lal*lalala
0 80RARAAY
alfalal®lal®al*a
alfalal*lal®la]®"
alfalal*al®*ala
alfa[al*lal**a]®
alfa[al*lal® "
0 80ROREYY
alfala}**lalalala
alfalal*}*alalal®
alfa[al**ala]®a
alfala}**lalal*"
0 88¥EAEAS
alfa[al*}*ai®al®
alfalal*i*lal®l*la
O 88WRAEEY
alfala}*1*}* alala!
0 80RRRAAY
alfalal*=1"al*a
alfalal*=1"la]="
alfa[al* =" ala
O B8EROR
0 88HEEEES
0 80WEYEEY

65
66
67
68
69
70
71
72
73
74
75
76
77
78
79
80
81
82
83
84
85
86
87
88
89
90
91
92
93
94
95
96

alfa]*/alalalalals
alfa]*falalalalal®
alfa]*falalala]*a
alfa]*falalala]*1*
alfa]*/alalai*als
alfa]*falaai*al®
alfa]*lalala{®}*la
alfa]*falala*®"
alfa]*lalal*lalala
alfa]*fa]al*lala}®
alfa]*ialal®lal*a
alfa]*falal*lal*1"
alfa]*falal**ala
alfa]*falal®*a]®
alfa]*alal® "
0 8R00REYY
alfa]*la]*falalala
alfa]*fa]*alalal®
alfa]*la]*lala]*a
alfa]*la]*falal*"
0 8RARAEAS
alfa]*fa]*fai*al"
alfal*la]*ai=l*la
alfa]*fa]=fa ="
alfal*al*}*alala!
alfa]*fa]*1*lalal"
alfal*al*1"al*a
alfa]*fal=1*la]*"
alfa]*fal=1**a]a
O ARAEROR
0 8RORYEES
0 8E0RYEEY

9

9

9
100
101
102
103
104
105
106
107
108
109
110
111

© 0

112
113
114
115
116
117
118
119
120
121
122
123
124
125
126
127
128

alfa]*i*lalalalals
alfa]*i*lalalalal®
alfa]*i*lalala]*a
alfa]*1*lalala]®1*
alfa]*i*lalai*aln
alfa]*i*lala}®al®
alfal*i*alal®*la
0 8PWA0EEY
alfa]*1*lal*alala
alfa]*i*al*lalal"
alfal*lal"al*a
alfa]*lal"a]="
alfal*1*al® ¥ ala
alfa]*i*lal"*a]®
0 8YOEERS
0 AREOREYY
alfa]*1**alalala
alfa]*1**alalal®
alfa* 1" ala]®a
alfa]*i"*alal*®
0 8PEEAEAS
0 8EWEARAY
0 8PERaERS
0 AWYEOEEY
B 8EWERAAS
0 8RERRAAY
0 8WERaRE
0 8YEYORY
0 BWEYEAS
B AR
0 BEEEEES
0 8EYE Y

129
130
131
132
133
134
135
136
137
138
139
140
141
142
143
144
145
146
147
148
149
150
151
152
153
154
155
156
157
158
159
160

sl alalalalalals
sl alalalalalal®
sl alalalala]*s
sl alalalalal*1"
=l alalalai*aln
alR*lalalala}®al®
=™l alalalai®}*la
0 FA000FWY
sl alalal*lalaln
0 RA0ARAAY
=l lalalal®al*a
alR*lalalal®la]®1"
s alalal®*ala
alt*lalalal®*a]®
0 RA00WEES
0 RAOOREYY
al*lala]*falalala
sl ala]*alalal®
al*lalal*ala]l*a
=™ ula]*falal*"
0 RB0RAEAS
0 BA0RAFAY
sl ala]*lal®*la
0 FA0RAEEY
alt*lalal*}* alala!
0 RA0RRAAY
0 B80EWARE
0 FA0RWORY
0 FB0RWEAS
0 FOAEROR
0 RB0RWEES
0 BA0EYEEY
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DMX ADDRESSES

[Addr| Switch Settings | [Addr| Switch Settings | [Addr| Switch Settings | [Addr| Switch Settings | [Addr| Switch Settings |

161§ @ARAAAAA
162 § QAROAAAY
163 # QAWOAAES
164 f QOWOAAEY
165 f QAPOARAS
166 f GOWOAROW
167 f QAWOAEES
168 & QOWOAWHY
169 f# QAWAWAAE
170 f ARARAAY
171 § Q8RARAES
172 § QARORARY
173 § QARORWES
174 f QAWOWWEW
175 f QARORYES
176 f§ QOROWYREY
177 8 GAWYEA8AS
178 f# QOWEAALY
179 f# QOWEAAES
180 f FAYHAOHY
181 f QOWHARAS
182 f QOWHARON
183 f QOWHAWES
184 f QOWHAWEY
185 f QOWEWAAS
186 f QOWHWAOW
187 f AYERORA
188 f QOWHWARY
189 f QOWHWWES
190 f FAYRYHAY
101 f QORHEYED
192 f QOWHEYEY
193 f YEABASAA
194 & QEASAAAW
195 f QEALAAES
196 f QEAOAOHY
197 & QEASAEAA
108 f QEASAWAW
199 f QEASAWES
200 f HEALAHEY
201 f QEAARAAE

202 f QEASWASY
203 f HEASRARE
204 f QEAOWARY
205 f QEASWWYAS
206 f HEAOTHAY
207 f QEAOWYED
208 f QHAOHYHY
200 f QEAFAAAE
210 & QEAWAALW
211 f QHAYAOES
212 f QJHAHAOHY
213 f YEAFAWAS
214 f QEAWAWEW
215 f QHAWAYES
216 f HEAROHEY
217 f§ QHAERAAS
218 f QHAWWALY
219 f QHAWWARES
220 f QHAWWARY
221 f QHAEEWAS
222 f QHAHWYON
223 f HEARYEEA
224 f QHAHWYHEY
225 f QEWOAAAS
226 f YEYOA0AY
227 f QEWOAGES
228 f QEWOAAEY
229 f QEWOAWAS
230 f QEWOAWEW
231 f QEEOARES
232 f QEWOAWEY
233 f HEWOROAE
234 f QEWORAOY
235 f QEWOWARES
236 fi HEYORORY
237 f QEWORWAS
238 f QEWOWWOW
239 f HEYOREES
240 f QHWOWYHEY
241 f QEWHAAAS
242 f HEYRAOAY

243 f QEWYHAOED
244 f QHWHAAEY
245 f QEWEAWES
246 f QHWHAWOW
247 f QEUHARES
248 f QHUYHAWEY
249 f HEYRROAA
250 f QEWHWALY
251 f QHWHWARS
252 f HEYRTORY
253 f QEWHEWOS
254 f QHWHEWON
255 f QHWHEYED
256 f QHWH WYY
257  B8A8A588
258 | AOAOAAEY
250 @ AAABAAEA
260 @ ABASAAHY
261 @ A8ASAWAS
262 | AAAGAHAY
263  AOA0AWES
264  AOAOAWHY
265 @ ABAAWAAE
266 @ AOAOWALY
267 § 880898EE
268  AOAOWAREY
269 @ AAAOEEAA
270 § A8A0WYEN
271 A8A0WYEE
272 § 88088YYHY
273  A0AEAAAS
274  A0AHAAAY
275  BAAFAAEA
276  AOAWAAEY
277 § 8808R4wES
278  AOAHAWON
2719  AAAFAWEA
280 @ AOAHAWHY
281 | AOAWWAAS
282 § 4A8FWAAH
283 | AOAHWARD
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284 § AOAHWORY
285 § AAARYEAA
286 @ AOAWWYOW
287  AOAWWYHS
288 § AOAHYHEY
289 § AOWAAAAA
200 § ABRAAAAY
201 | ABWAAAES
202 | ABWAAAEY
203 | AOWOARAS
204 | AOWOAWOW
205 § AAWOAWEA
296 @ AOWOAWHY
207 | A8WAWAAE
208 § AARAROAY
209 { AOWOWAES
300 § AAWAYORY
301 § AAWAWEASR
302 i AAWAYEAY
303 § AAWAYEES
304 § AAWAYEEY
305 § AAWEAAAA
306 § AAWEALAY
307 W AAWEALWA
308 @ AAEWOORY
309 § AAWEARASA
310 § AAWEARAY
311 @ A0WWAWES
312 | AAWEAREY
313 § A0WRWAAS
314 § AAWEYOAY
315 § AAWEWARA
316 § AAWEYORY
317 W AAWEYEASR
318 § AORWHEAY
319 § AAWEYHEA
320 § AAWEYHEY
321 § ARAAAAAA
322 § ARAAASAY
323 § AY0888EE
324 | BRAAAOEY

325 | BRAAAEASR
326 § ARAAAEAY
327 | BRAAAEEA
328 W ARAOAHEY
329 § BRAAYHAS
330 § ARAAWOAY
331 § ARAAWARA
332 § ARALWORY
333 i ARAOWEASA
334  ARAOYRAY
335 W ARAOWHES
336 W ARAOWHEY
337 W ARARAAASA
338 W ARARALAW
339 § BRAEAAEA
340 § ARARAOEY
341 | ARARARAA
342 | ARARARAY
343 i OARARAEEA
344 | ARAROREY
345 § BRAEWAAA
346 § ARARWOAY
347 | BRAEWERA
348 i ARARWORY
349 § AYORWEES
350 W ARAEYHAY
351 W ARARYEES
352 i ARARYHEY
353 i ARWAA8AA
354 § AYEASOAY
355 W BRWAA8EA
356 § ARWAA0EY
357 W ARWAARAA
358 W ARWOAEAY
359 @ AYWAAEES
360 o ARWAAEEY
361 o ARWARAAA
362 i ARWAWOAY
363 i ARWAWERA
364 § AWEARORY
365 § ORWAYEAS
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[Addr| Switch Settings | [Addr| Switch Settings | [Addr| Switch Settings | [Addr| Switch Settings |
366 § AWWOEEAY 407 § AARAEYS 448 § HAWWEEYY 489 § WYWAEAAS
367 W AWEAREYS 408  BOAWAEWE 449 | QRAAAAAS 490  QEYARAAE
368 W AWYAUEEE 409 § @AAWEAAH 450  @EAAAAAE 491  QEYARAES
369 § AEYWAAAA 410 § @AAYEAAE 451  @EAAAAES 492  PUYAEAEE
370 § AWYWALAY 411 § HAREEAES 452 § HYAAAAEY 493 § HYWAREAS
371 § AWWRAAES 412 § YAAREAYY 453 § YAAAEAS 494 § HYWAEEAY
372 | AWYWAAWY 413 | BAAWEEAS 454 | QWAAAEAR 495 o QREAREYS
373 | AWYWAEAS 414 § RAAWEEAR 455 o QEAAAEES 4% o HEYATEWE
374 § BUYWAREAR 415 § @AAREEEA 456 o QEAAAEEE 497  QEYWAAAA
375 § AWWWOEYS 416 § FAAWWEYY 457 § WYAAEAAS 498 | HYYWALAY
376 § AWWWAEYY 417 § YAYAA8AS 458 § WYALEAAY 499 § WYWWAAES
377 | AREWYWAAS 418  ROYAAAAR 459 o QRAAEAYS 500  WEYWAAWE
378 | AWYWWAAE 419 § RAYARAES 460  WEARWAWE 501  WEYWAEAS
379 | AEYWEARA 420 § QAYARAEE 461  QEAAEEAA 502  WHYWAEAR
380 § AWWWWOEY 421 § HAWAAEAS 462 § HYAAWRAY 503 § YW WOEYS
381 § AWYREEAS 422 § YAWAAEAY 463 § HYALEEYS 504 § W WWAEYY
382 i AWYWWEAR 423 | QOEAAEYS 464 | QEAAWEEE 505 i WREWYWAAS
383 i AWYWEEES 424 | QOYAAEEE 465  WEAWAAAA 506 W WHWWWAAE
384  AUYWHEEE 425  @AYAEAAS 466 § WEAWAAAE 507 § WEYWWAES
385 § WAAAAAAS 426 § GAYAWAAY 467 § WYARAAYS 508 § WYY W WOWY
386 § WAAGAAAY 427 § AAEAYS 468 § WYARAAYY 509 § WWWWEEAS
387 | WOAAAAYS 428 i QOWARAWY 469 o WRAWADAS 510  WHWW WA
388 W WAAAAAWE 429  QAYAEEAS 470 § QEAWAEAR 511 § HWWREWEA
389 G @AAAAEAH 430 § QOYAEEAR 471 | QEARAEES 512  QEYWEEEE
390 § PAAAAEAY 431  PAYAEEEA 472 | GEAYAEYY
391 § YAAAAEYS 432 § HAWAEEYY 473 § YAREAAS
392 | RAAAAWWW 433 i ROEWYAAAS 474 | @EARWAAE
393 § @AAAWAAH 434  ROYWAAAR 475 | QWAREAES
394 § @AAAEAAR 435  @AYWAAES 476 | QEAWEAWE
395 § @AAAEAES 436 § GAPYAAYY 477 | QEATEEAS
396 § WAAAEAYY 437 § AWWAEAS 478 § HYAREEAY
397 | WOAAWEAS 438  WOWWAEAR 479 | HROAWWEYS
398  WOAAWEAR 439 i QOEYARYS 480  HHAWWEEE
399 § @AAAEEEA 440  QAYWAEEE 481  QEYAAAAE
400 § GAAAEEYY 441  @AYEEAAA 482  GREAAHAY
401 § YAAWAAAS 442 § YAYWEAAY 483 § WYWAAAEE
402  @OAWAAAR 443 f QAP WAYS 484 i WEWAAAWY
403  BAAWAAYS 444 | QOYWEAWE 485 o WWEAAEAS
404  @AAWAAEE 445  QAYWEEAS 486  WHYAOEAR
405 § @AARAEAS 446 § GOPYEEAY 487  QEYAAEEA
406 § AAWARAY 447 § HAWWEEYS 488 § QWY AARYY
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