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1. Introduction to Renard

Renard is the name of a “do-it-yourself” (DIY), computer-controlled, PIC-based dimmer light
control concept. It also refers to a family of dimming controllers that have been designed and built
based on this concept.

The Renard design concept was originally described by Phil Short in the Simple PIC-Based 8-Port
Dimmer 'How-To' on the http://computerchristmas.com website. Since then there have been many
enhancements and new designs based on this hardware. There have been many contributors to
advancing Renard technology including M. Macmillan, D. Davis, P. Rogers, T. Straub, D. Haberle,
A. Williams and others

Renard controllers typically rely on a separate computer running a light sequencing program to
send real-time sequences of controller commands to sequence the lights. The computer
communicates with the Renard via RS232, RS485, or wireless (depending on the design) and the
Renard controls the lights either through built-in power control (power is output directly to the
lights), or via separate “SSRs” (solid state relays supply the power when commanded by the
controller).

Example Renard configuration for SSR

Output of the Renard can be either control signals (to an SSR as is documented in this
document), direct AC line voltage (110, 100/220, or 220), or DC voltage depending on the design.

Renard is a DIY hobbyist effort and there is a vast amount of products and related peripherals to
select from including the Renard Plus Strip Controller. To obtain a specific design, there might be
“buy a parts kit and/or blank PCB” offering at a site (such as from www.renard-plus.com), “etch it
yourself” files for true DIY, or coop/group buys for kits and PCBs also in forums (like
DIYChristmas.org).
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2. Overview of Renard Plus AC SSR Family

This guide covers the Renard Plus LCSSR8, SSR8, and SSRhc. These boards are designed to
take SSR control signals, including dimming control, from a Renard designed for SSR operation,
and output line level AC (alternating current) to directly power lights/and light strings. The SSR is
the board that actually controls the power to the lights as directed by the Renard controller. Each
SSR board controls either 4 channels (SSRhc) or 8 channels (typically taking in TWO SSR
outputs from the Renard controller), but each design has different output current capabilities.

The LCSSRS8 (LC stands for “Lower Current”) is a simpler to build and lower cost SSR designed
for lower current AC loads like LEDs or limited mini-incandescent strings by using a VO2223a
opto coupler / power phototriac for the power output.

The SSR8 is a more traditional optocoupler and triac output SSR designed for medium AC loads
like incandescent lights (C7 / C9, halogen spots, etc.).

The SSRhc (“hc” stands for “High Current”) is like the SSR8 but has half the outputs (4 channels)
and features heavier copper traces, and higher power triacs for heavy current situations.

Renard Plus (or other

_};;:L: e
SSR compatible) Light itk
T ] :
Controller : kS i 9.
== F-SE LB ys
LR
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Feature LCSSRS8 Detall

Name

Renard Plus LCSSR8 Low Current

Target use
Channel Count
Power input
Power output

Dimmable?
Status Indicators?

Channel Indicators?
Control Input
Daisy-chain output
Wireless

On board programming

Feature SSR8 Detail

Name

AC line level light control “solid state relay”
8 VO2223a phototriac outputs
110v or 220v line level AC
Yes — AC out: 8 channels @ 1A max each
Total across all channels = 6A max
YES - based on controller capability
YES - Fuse OK, Channels 1-4 and/or Channels 5-8
power
NO
YES — Standard Renard SSR control (RJ45) X 2
No
Not Applicable
Not Applicable

Renard Plus SSR8

Target use
Channel Count
Power input
Power output

Dimmable?
Status Indicators?

Channel Indicators?
Control Input
Daisy-chain output
Wireless

On board programming

AC line level light control “solid state relay”
8 triac controlled outputs
110v or 220v line level AC
Yes - AC out: 8 channels @ 3A max each
Total across all channels = 10A max
YES - based on controller capability
YES - Channels 1-4 PWR, Channels 5-8 PWR,
FUSE_OK
NO
YES — Standard Renard SSR control (RJ45) X 2
No
Not Applicable
Not Applicable

Feature SSRhc Detall
Name | Renard Plus SSRhc High Current

Target use
Channel Count
Power input
Power output

Dimmable?

Status Indicators?
Channel Indicators?
Control Input
Daisy-chain output
Wireless

On board programming

Renard Plus
www.renard-plus.com

AC line level light control “solid state relay”

4 triac controlled outputs

110v or 220v line level AC

Yes — direct line level AC out — 4 channels @ >6A max
each (with heat sync), or total across all channels of
12.5A max

YES - based on controller capability

YES - channels 1-4

NO

YES - Standard Renard SSR control (RJ45) X 2

No

Not Applicable

Not Applicable
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3. Assembly Instructions

This section covers the construction of the Renard Plus SSR boards. The assembly task is
approached as a learning exercise for new builders, so that they can develop proficiency and self-
confidence. The project itself is quite simple and if you follow the steps carefully, you should have
a working board when you are done. Additional information and guides on techniques and tools
can be found in the “Tools and Parts ID Guide” at:
www.renard-plus.com/files/Tools and Parts ID_Guide.pdf

3.1 Renard Plus SSR Combined BOM / Parts List

The following is a combined Bill Of Materials for building the Renard Plus SSR family of boards.
The link to the Mouser projects are:

SSRhc:

http://www.mouser.com/ProjectManager/ProjectDetail.aspx?AccessID=30353324d6

LCSSRS: http://www.mouser.com/ProjectManager/ProjectDetail.aspx?AccessID=3a9c839322

SSRa8:

http://www.mouser.com/ProjectManager/ProjectDetail.aspx?AccessID=80863603d6

Description = Mouser P/N

For 120VAC:
180 ohm
resistor 1/4
watt

291-180-RC

For 220VAC.:
330 ohm
resistor 1/4
waltt

291-330-RC

680 ohm
resistor 1/8
watt

299-680-RC

680 ohm
resistor 1/4
walft

660-
CF1/4C681J

27K ohm
resistor 1/4
walft

291-27K-RC

LCSSR8

Designator

SSR8
Qty | Designator

Qty | Designator | Qty

R19

1N4148
Diode

512-1N4148

D1

Terminal
Blocks
5.08MM PCB

571-7969492

Terminal
Blocks
5.08MM PCB

571-2828372

Modular
Jacks 8 PCB
TOP ENTRY

571-5556416-1

C1-CS8, Line
in

1N4148

C1-C8,
NEU/HOT

AC

P1, P2, P4,
P5

8 pinIC
socket
(optional)

517-4808-
3004-CP

>

Optocoupler /
phototriac
VO2223A

782-VO2223A

w

6 pin IC
sockets
(optional)

571-1-
2199298-1

Renard Plus

www.renard-plus.com
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E |

De DLIO
Triac Output

Optocouplers
MOC3023

859-M0OC3023

Triac 8AMP
snubberless

511-BTAO08-
600SW

Red 5 MM
LED

78-TLHR5401

POWER1,
POWER?2,

Designhato Q Designhato O
M1-M8 8 | M1-M4 4

T1-T8 8| Q1-Q4 4

CH1-4, 3 (| LED 1
CH5-8,

Green 5 MM
LED

78-TLHG5401

Fuse OK

Fuse_OK 1

HE 4 e

.

i

Fuse Clips
and Holders
PC FUSE
CLIP 5 MM

576-
05200001N

F1

5mm x 20mm
Medium Time
Delay Fuse
125VAC
6AmMp

504-GMC-6

5mm x 20mm
Medium Time
Delay Fuse
125VAC
12.5Amp

693-
0034.3128.TR

Fuse Clips
and Holders
PC FUSE
CLIP 5 MM

534-3517

5mm x 20mm
Medium Time
Delay Fuse
125VAC
12Amp

693-
0034.3128.TR

Fuse Cover
(optional)

534-3527C

Neon Blub
(Optional)

606-2ML

100K V4 watt
for neon bulb

291-100K-RC

Renard Plus

www.renard-plus.com
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Heatsink (See template on: www.renard-plus.com
LCSSR8 SSR8

Heat Sink for SSRE and Renard Plus TR16

36
[

All measurements are in inches and all mounting holes are .150
Material .125 Aluminum Stock

Required if channel output will exceed 2 amps.

SSRHC
[ a7s—|— a75— 475

(1T

Heat Sink for SSRhc

P———1.7

All measurements are in inches and all mounting holes are .150
Material .125 Aluminum Stock

Enclosure (recommended)

LCSSR8

Renard Plus

Page 8 of 25
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3.2 Parts Assembly

Renard Plus SSR board are very simple boards to assemble and test. It is easiest if you follow
these instructions, checking off steps as they are performed. This will lead you through the
assembly installing components from shortest/smallest to tallest.

3.2.1 First Things First
1. Begin by inspecting the PCBs to look for any defects such as cracks or breaks. The holes
on the board should be open on both sides. Then inspect and sort out the various parts for

= 3
cltage m| Use at

[ T —I— 4o — —T*——— — ———
a/MEw | ¢ S/NEL | CA/NE NEU | Y /NE

L
C
S
S
R
o

gned oy Ma

lactayl Inspired by N

2. Next inspect and sort out the various parts for the board. Make sure you understand which
parts are which, and things like resistor codes and component orientation. A separate
document on these concepts is available at:

www.renard-plus.com/files/Tools_and_Parts ID_Guide.pdf
and on other resource sites like Wikipedia.

3. Follow the assembly guide for the appropriate board as follows in the next sections.

Renard Plus Page 9 of 25 Renard Plus SSR Family
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3.3 LCSSR8 Assembly Guide

This section covers the assembly of the LCSSR8 board.

3.3.1 LCSSR8 Install Resistors
Resistors do not have a specific orientation and can be installed either direction. The VALUE is
important and that is indicated by the colored strips. See the Tools and Parts ID document on
www.renard-plus.com for details.

Step  Instructions LCSSR8 V
1 [] | Install 10 of 680 ohm resistors (blue-gray-brown) Bepid e HE
at locations R1-R10. Solder and clip leads. o 1 bl pagh L
i :aﬁn 343b 983k nth:;;{i: sbih d3h 3440 (S:
ﬂ :!u:!!GU:!U:C!:E:!!:!::GS
3 cct]c:ao::cc::ccaacsg
if 118
| o
o [] |Install 1 of 27K ohm resistors (red-violet-orange) “"%",:,“ n3 46
at location R12. Solder and clip leads. I"’ L "’:1 PRSI
;; 3800 3000 0080 nc:.nz " :ffiaffda g
ST oo gon O v.::.:.:..s..:S
:} UC psgoepocoopopsoccone :Q
m. ‘ 8
| oo

3.3.2 LCSSR8 Diode
Note: diodes have a specific orientation. The diode has a band on one end and should be installed
matching the silkscreen on the board. ..o

Step Instructions LCSSR8
3 [ | Install the small glass diode 1N4148 at location LT 23 16

D1 following the orientation shown on the ';:.” L " p oot L
silkscreen. As illustrated to the right, the band - L T T £ S g
would be closer to the fuse. rﬂ %3 000 £OD SO0 2EF 3CP S0D UST O S
g at:"[t::an:::o::r.::cc::::c:Q
. | 8

| o
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3.3.3 LCSSR8 Install IC Sockets

Even though sockets are optional we strongly recommend that sockets be used on all of the IC’s.
This allows easier testing, debug and repair down the road. Sockets should be installed with the
Pin 1 of the socket aligned to the square solder pad on the PCB. The silkscreen also indicates a
notch on the socket outline that the notch on the socket should match. If you get a socket
backwards, it will work, but later you will need to be careful to install the IC properly per the board
indication of pin 1, not the socket. See diagram below.

Pin 1 of the IC socket is
on the end, closest to g
the notch. v

Step Instructions | LCSSR8

4[] |Install the eight 8 pin IC socket at location M1 — ﬁus o7 & o

M8. Solder. s : L) L ! ,.-v :ia.e-i,

i
:3 3840
|

o

L=

™ |
T
a o

OoNNOr

23 gjeo ojen

3050 aoE:
ee ofe

PN - T
UL ﬂﬁ::l:::: s

el
a o

Note: it is a good idea to remove pin 7 from the
socket to match the omitted pin on the VO2223A
part in order to improve spark/short resistance of
the high voltage AC present on this chip when
operating.

gjoo 2jos

scllocoocoscosocosons

3.3.4 LCSSR8 Install Misc. Parts

looking at an LED you will notice a flat spot on one LED’s (light emitting diodes) must be installed
according to the silk screen pattern on the board. In side of the LED:

Step  Instructions LCSSRS8 |
5[] |!nstall the 3 red LED’s at location CH1-4 and LI oF f@
CH5-8, and FUSE_OK. Solder and X AR L Db T
clip leads. @t & 4 4 des 4 4 4 O
P ’ Hhf st
Note: These parts have a specific ‘; sillces s et an oo viohiee 8
orientation. The flat side of the LED E : 8
IS negative and goes toward the flat
side on the silkscreen. The negative lead goes
in the upper hole as illustrated to ai.
the right. k
ﬁat/
Renard Plus Page 11 of 25 Renard Plus SSR Family
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Step Instructions LCSSR8
6 [ Install the 2 fuse clips at location F1, and F2.

Solder.
Install Fuses at F1 and F2. Fuses do NOT get
soldered. ‘{i&”&i il
Note: The fuses can be used to align the fuse ‘_,: ALLL A 1% o, lé
ClipS for SOIdering as |Ong as yOU dO not I ”"‘. 3800 9080 9000 0005 0053 5533 3530 3344 S
overheat them. E\' s ggo geo SOoD SEE TCED QIR QOGRRT D S
H Io'nc'c:aa::cc:scc.:accg
™ st \?_1 - B ‘ - . o \l o . !
it —— = =
7 Install 9 terminal blocks at locations “Line-in”, C1 Ranard
)‘"J.MS CLLLd » AR
— C8. Solder. = i-i!i-i-v Y 2 LA L
‘:"6” 3880 :a‘:io 8060 a::::-’;:';::::é: $5430 3340 g
Note: The terminal blocks must be oriented ri %3890 0 Bes BE REs AR Aa 0 O
facmg outward. :j uc7|c :la nl: ::Jc 1:1:1:10 :gg
—il v — | Jl

s [ Install the two RJ45 modular jacks at location J1 Bepard

and J2. Be careful as the pins are somewhat ;."“‘ Al Vg s \svve
close together making alignment difficult. Once we :

the pins are lined up, pop the jack onto the
board' SOlder' BC:C:OOESOC::SC::OO

Note: Please inspect the jacks BEFORE e
installing to make sure all the pins and wires

inside the connector look straight and nothing is
out of place.

@
™~

3800 9080 0000 0005 0083 5533 5330 33
23 0G0 500 SO0 2EP 308 Q0D 032

=

QQOONNOr

3.3.5 LCCSS8 Preliminary Test
At this point the board is complete except for the IC chips. Itis a good idea to gently clean off any
final soldering residue and then visually inspect the board and check to make sure there are no
solder bridges between the solder pads, and that the solder joints are all a good quality. If you are
going to do any electrical checks, now is a good time to do so. Remember there is LIVE AC on
the board when plugged into the wall so be careful! It may be a good idea to check computer
control from your Renard to catch any problems BEFORE the VO2223a parts are installed. You
should see low voltage (i.e. around 5V) at the R1-R8 resistors going to the VO2223A sockets.

Renard Plus Page 12 of 25 Renard Plus SSR Family
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3.3.6 LCSSR8 Install IC's
Note: Before handling any IC, touch the bottom of the board or use a
conductive wrist-strap attached to the board.
IC’s pins are numbered from 1 to the number of pins counter clockwise with pin 1 being just to the

right of either a notch or dimple on the IC.
ik

Pin 1 of the IC socket i |s 'H 4 YA v.I,s
on the end, closest to BE SgR BN )|
the notch. ,T [ i

Step  Instructions LCSSRS8 |
o [ Install the eight 8 pin VO2223a opto phototriacs %r,ﬁg Fol @34 (Fo
in the sockets at M1-M8. oL '."'. r  Lvemots L
Note: Pin one goes toward the pin one / notch E ; i:uoaanotouloeur ] | :al:au g
on the silkscreen. That is toward the right edge e e s ee tles gles ot 9/ o
of the board as shown. e u:,ncaac:oo::ouaooag
T PR (RN USSP RN S )

3.3.7 Picture of Finished LCSSR8 Board
Note: Your actual board silkscreen will likely vary slightly from this picture. Your board
should match more closely to the drawing in the “First Things First” section.

setare ey

At

i

Me. varranty expressed implied

@
2
x
&=
=0
>
0L
ao
ET
o
c

-~
wis

.6

Warm

2

120 vacllll Designed by Mactayl Inspired by N7XG
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3.4 SSR8 Assembly Guide : 4 55 mumg

This section covers the assembly of the SSR8 boards.

3.4.1 SSR8 Install Resistors and diode
Resistors do not have a specific orientation and can be
installed either direction. The VALUE is important and that is
indicated by the colored strips. See the Tools and Parts ID
document on www.renard-plus.com for details.

Step  Instructions
1a [ For 120VAC operation: e 51 1)
Install 8 of 180 ohm resistors (brown-gray- 0 ;*,.‘ Sy].x TRENE" v ey )y 2 g
brown) at locations R1-R8. Solder and clip aee men as men e ees een e °§}
leads. ibiY “'T Vi -uu1 V) B R lxb
wﬁwﬁwmmvﬁ :
— OR - coeooEDEOEe00000 o
1b |:| For 220VAC operation: Lape 21—l 1 -‘":, DA
Install 8 of 330 ohm resistors (orange-orange- P |5 TRENE'Y LIS |3 3 g
brown) at locations R1-R8. Solder and clip 0 sen ean e a0 ees eee een 53
leads. gy auT Vi un1 Vi) VR R .nrw‘"k\

o o | | |

"m"m'm‘wmmww
googgcocooocooooooel ©

J_ﬁ]

| P CmE

o [] | Install 10 of 680 ohm resistors (blue-gray-brown) | . N
at locations R9-R18. Solder and clip leads. TaL] e L SrEls rory LU

owr
A8E AR AAA RAN 0A8 BAA B8R 08 03‘

Vs UU01 Uﬁh ITh lii ovu lx‘k\
l

WEE, N,

1 i

4 4 \ 1 l ! |
WWWWWWWTS‘
gopoocopoogooooRscr o

 §

3 [] |Install 27K ohm resistors (red-violet-orange) at | s s+« 7 75 & 0
location R19. Solder and clip leads. ALY |3 TRANE"S 1L eV 1 o
ASE AAR AAR AAA AR MR AR 888 5

r‘c‘k_

i"‘f iilT iii 1011 UO! TN viﬁ luvrmb‘
googoccocooococooooel ©

af}’

4 [] | Install 1N4148 diode at location 1N4148 Lape 22l —8| T 2ie) )12

0} PO | o JRAWETY 4| Wee | 4
M 1 1) N e

- oy

-

A8E AAR AAA AAR AAA ARA BB AR 93“
33
m

WEE, WeE, WES 1001 Uﬁi A rii oUU

1 i

" soooe ce8020000030 o
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3.4.2 SSR8 Install IC Sockets
Even though sockets are optional we strongly recommend that sockets be used on all of the IC’s.
This allows easier testing, debug and repair down the road. Sockets should be installed with the
Pin 1 of the socket aligned to the square solder pad on the PCB. The silkscreen also indicates a
notch on the socket outline that the notch on the socket should match. If you get a socket
backwards, it will work, but later you will need to be careful to install the IC properly per the board
indication of pin 1, not the socket. See diagram below.

Pin 1 of the IC socket is
on the end, closest to

<« the notch.

Instructions

5 [] | Install the eight 6 pin IC socket at location M1 —
M8. Solder.
Note: The notch goes to the right as shown on , oy | 'y Tasy ‘ ML
the silkscreen. It is OK if a socket is soldered in O N T N e UL
backwards; just remember to put the component | .. Ly s, ...;l.o.ilg,ﬁi s, i-.i,*éf,i;‘
in the correct way. s [frafl~ -t ‘ y = Jf 8 j
T TS TR T Y YN R e
S 8000800000000 00000 ©

3.4.3 SSR8 Install Misc. Parts

Instructions

6 [] | !nstall the 2 red LED’s at location AR X I U (50 -
CH1-4, CH5-8 and Green LED at ai. NPTl el 3 CRENETY LIV 4o
FUSE_OK. Solder and clip leads. k || fee ses sae Mas end ge e 4y 52
Note: These parts have a specific flat / 59 ] 56% Vo8 UTS, THO, WEY, W0, 305 *‘“;3'8"
orientation. The flat side of the Friind

4 4 4 1 | | |
"y T e T Ty ey

LED is negative and goes toward the =«
googgcopoogcocooooer o

flat side on the silkscreen (in the
upper hole as shown).

| g
e e

vdll Install the 2 fuse clips at location F1. Solder. Lape 2 17—l * T @1
Snap fuse into clips at F1. Fuses do NOT get T e T RENE"Y L[ 1 g
soldered into the C|ips! A% AN AAA AAR ARA AAN ARR 48P §?.$

iiir iiif iiiY Ulii Vi RN, iii: iii-rnwtﬁ;

Note: The fuses can be used to align the fuse
clips for soldering as long as you do not
overheat them.

S, i CEM R SN B CRRRO & (1]
" T T U N Y T (4
© 80000 000C800008000 &

Renard Plus Page 15 of 25 Renard Plus SSR Family
www.renard-plus.com LCSSR8, SSR8, SSRhc



Step Instructions SSR8
s [ Install the nine terminal blocks at locations C1 — | &, s T @ P
C8, and “NEU/HOT”. Solder. [T TRANE"Y LI

ol
A8 AAR AAA BAN 088 BA8 8BB4 ;
o0

Note: The terminal blocks must be oriented o9 WW, WEE; 0N W0, V00, 000, B0, Fev o

' umﬁﬁn¥rh3

e

g [ | Install the two RJ45 modular jacks at location J1

and J2. Be careful as the pins are somewhat T ;;;',' F TBANE" L el 1
close together making alignment difficult. Once A%e mee nne pen 080 088 ame een 22
the pins are lined up, pop the jack onto the SAULLRLURLL UL UL LU LD B, 5}‘"1‘
board. Solder. g

. . T T TR N T T T
Note: Please inspect the jacks BEFORE R e e e e e e e ere] |
installing to make sure all the pins and wires T R —y e e
inside the connector look straight and nothing is
out of place.

10 [ | Install the 8 Triacs in locations T1 — T8. Solder )

and clip leads. Loy 22l FEG )t 8

o

NV | G FRAWEL & | 9eRY| 4

1l h 111

Note: These parts have a specific orientation. A8 sen ase pee 08e ame een ees 33
The tab side of the Triac should be towards the “'r o B st b S G ‘%o
thicker black line on the part silkscreen outline

towards the center of the board. If you will be “ﬂwr'"r’"'mrm I"“'l'"r

adding the optional heat sink for the triacs, you £009992°0000929209°9

will want to do so BEFORE soldering the triacs
in place. A heat sink makes a great triac
installation tool to keep the triacs straight for
soldering.

3.4.4 SSR8 Preliminary Test
At this point the board is complete except for the IC chips. Itis a good idea to gently clean off any
final soldering residue and then visually inspect the board and check to make sure there are no
solder bridges between the solder pads, and that the solder joints are all a good quality. If you are
going to do any electrical checks, now is a good time to do so. Remember there is LIVE AC on
the board when plugged into the wall so be careful! It may be a good idea to check computer
control from your Renard to catch any problems BEFORE the MOCs parts are installed. You
should see around 5V at the resistors (R9-R16) going to the MOC sockets when a channel is on.
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3.4.5 SSR8 Install IC's
IC’s pins are numbered from 1 to the number of pins counter clockwise with pin 1 being just to the

right of either a notch or dimple on the IC.

Pin 1 of the IC socket Note: Before handling any IC, touch the
’4/'3 on the end, closest bottom of the board or use a conductive
to the notch. wrist-strap attached to the board.
Step Instructions SSR8
11 [ | Install eight of the 6 pin MOC3023 optocouplers | s, «: ¢« 75 0 0
at —Ml — M8. ‘ " sven 3 VESHE"Y LLINRY] Emn-

G!' (IR CIIR D) QOGIQ!B LLINELL E‘:):"

‘ .iifkg

"“;“'“s

Note: Pin one goes toward the pin one / notch
on the silkscreen. That is toward

the right edge as shown. Some

MOC parts indicate pin 1 with a

dot which goes toward the notch
on the silkscreen.

. il- ii-* ﬂii Ul iiﬁ*

o o

WWWWWWWT‘.’T
gpoocopopoocoooooes o

3.4.6 Picture of Finished SSR8 Board
Note: Your actual board silkscreen will likely vary from this picture. Your board should match
more closely to the drawing in the “First Things First” section.

mnm i

Credits- Jiliison CTDIEq and DHaDom
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3.5 SSRhc Assembly Guide

This section covers the assembly of the SSRhc board.

3.5.1 SSRhc Install Resistors
Resistors do not have a specific orientation and can be installed either
direction. The VALUE is important and that is indicated by the colored strips.
See the Tools and Parts ID document on www.renard-plus.com for details.

Step  Instructions SSRHC
la O | For 120VAC operation: 2
Install 4 of 180 ohm resistors (brown-gray- -°?’-f:‘,°" :_m?f °°°v -
brown) at locations R1-R4. Solder and clip R0 0100
leads. 22T
ee2 bo0 ¢80 go¢ (&
::f 200 C._:D =;=: o
1b O | For 220VAC operation: : s
Install 4 of 330 ohm resistors (orange-orange- -°‘°°fj‘"° :_mf °°°_ ot
brown) at locations R1-R4. Solder and clip 00 0100
leads. e &
CEERELTRCEL I L
::f 200 C;:S ‘:;:: o
US| 5, ¥

R
2 O | Install 5 of 680 ohm resistors (blue-gray-brown) 2
at locations R9-R18. Solder and clip leads. pe iR B e
A0 010 o
088 000 680 008 _ o
;.‘.F 200 C;:D ‘:;:: o
‘r;,-.'.u : :' I

e ¥

K
3 [ | If you will be using the OPTIONAL neon “power .
Option | @ indicator in Step 11, install R10 100K ohm PRt R e
=BHON |\ esistor (Brown-Black-Yellow). Solder and clip 500 000
leads e - o
G22 dpo 220 Qe { &
=:.'= 200 C:::’ ‘.';5: o
3 ;&l.&ﬂ l

(] Rh
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3.5.1 SSRhc Install IC Sockets

Even though sockets are optional we strongly recommend that sockets be used on all of
the IC’s. This allows easier testing, debug and repair down the road. Sockets should be E et
installed with the Pin 1 of the socket aligned to the square solder pad on the PCB. The sﬂkscreen
also indicates a notch on the socket outline that the notch on the socket should match. If you get
a socket backwards, it will work, but later you will need to be careful to install the IC properly per
the board indication of pin 1, not the socket. See diagram below.

Pin 1 of the IC socket is
on the end, closest to

<« the notch.

Step  Instructions SSRhc |
4[] | Install the four 6 pin IC socket at location M1 — : .
093 o 000 o CCG - 000
M4. Solder. ;

oo oo
Note: The notch goes to the left as shown on the

pgo2oeoe

silkscreen. It is OK if a socket is soldered in pm j::: . J“:
backwards; just remember to put the component ff” A FAS
in the correct way. o

3.5.1 SSRHC Install Misc. Parts
Step  Instructions SSRhc

5[] |Installthe 1red LED’s at location LED. Solder 2

and clip leads. lca:oaacfccmcea

o0 00
Note: These parts have a specific orientation. 2 ol
The flat side of the LED is negative and goes
toward the flat side on the

i i a 7T Iy
silkscreen (in the upper hole as i-:. s =

@e2 000 £ 008
€33 200 §59 8ol

pge2cog e

J: SSRhe
shown). fat / ] ;

6 [ | Install the 2 fuse clips at location Fuse. Solder. Swld o e
Install Fuse into clips. Fuses do NOT get =g =% i), = &
soldered into the clips! 7o pig: o
Note: The fuses can be used to align the fuse o ”;“‘:“ pe
clips for soldering as long as you do not 2 R LI e
overheat them. B4 .4 3 ]

T o
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Step

_Instructions

7 [] | Install the ONE terminal blocks at locations AC ST o 2 = I
as indicated. Solder. A e ;
Mg 0 0100
Note: The terminal blocks must be oriented i
facing outward. e el it @
R
g [] | Install the four terminal blocks at locations Moo m_mi 2
indicated. Solder. e
00 000
Note: The terminal blocks must be oriented Sl
facing outward. neiealetioy S B
A 1 C;.:’ .;:. ::
Rk
g [] | Install the one RJ45 modular jacks at location Ko AR v
RJ45. Be careful as the pins are somewhat o = i), @
close together making alignment difficult. Once e 0 000
the pins are lined up, pop the jack onto the Tl
board. Solder. e e i @
T".' o C;.:’ -;C- ::
Note: Please inspect the jacks BEFORE “pans
installing to make sure all the pins and wires ol
inside the connector look straight and nothing is i
out of place.
Install the 4 Triacs in locations Q1 — Q4. Solder ~ v
10 and clip leads. Ql-Q ‘caoiaackccokcu s
#5800 00 o
Note: These parts have a specific orientation. S =
The tab side of the Triac should be towards the ||\ ""** ™" - o
thicker black line on the part silkscreen outline |[*  ° *© =
towards the center of the board. If you will be fi-;a_,n
adding the optional heat sink for the triacs, you s
will want to do so BEFORE soldering the triacs N
in place. A heat sink makes a great triac
installation tool to keep the triacs straight for
soldering. DO NOT OVERHEAT when soldering!
11[] | Install the OPTIONAL neon b_ulb at location N R s
Ontion | Marked NEON. Solder and clip leads. g e e &
HE00 PO o
Note: This part does not have a specific oA ) 2
orientation. ° o :f° “f : &
?".' 200 C;.:’ ‘-‘;C- ::
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At this point the board is complete except for the IC chips. Itis a good idea to gently clean off any
final soldering residue and then visually inspect the board and check to make sure there are no
solder bridges between the solder pads, and that the solder joints are all a good quality. If you are
going to do any electrical checks, now is a good time to do so. Remember there is LIVE AC on
the board when plugged into the wall so be careful! It may be a good idea to check computer
control from your Renard to catch any problems BEFORE the MOCs parts are installed. You
should see around 5V at the R5-R8 resistors going to the MOC sockets when a channel is on.

3.5.1 SSRhc Install IC's
IC’s pins are numbered from 1 to the number of pins counter clockwise with pin 1 being just to the
right of either a notch or dimple on the IC.

Step

12

Note: Before handling any IC, touch the

Q/F’i“ 1 of the IC socket bottom of the board or use a conductive

is on the end, closest wrist-strap attached to the board.
to the notch.

Instructions SSR8
Install four of the 6 pin MOC3023 optocouplers
at Ul — U4, e
Note: Pin one goes toward the pin one / notch %00 0 0
on the silkscreen. That is toward v D
the left edge as shown. j

Some MOC parts indicate pin 1
with a dot which goes toward the
notch on the silkscreen.

093 o 008 o CCG - CO2

O D

200

pgosogoeced
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3.5.1 Picture of Finished SSRhc Board

Py SSRhc (Uersionli.®

Ijﬂ“m" " ‘r;,l ';;_7 ' &

gﬁ&ﬂ

1R0R for 1720 tiar
. :

BTA28 (= = BTAGS =

vuurenard-plus.com

4 A
0000000.000.00000000.000.0000000000

...‘.........0..".OQ.QQ..‘..‘QQOQOOQOQ.

by C Foley 7 J Hilson /7 N Macmillan
SSRhc Ver 1.8 (C) 10 Oct 2043
: uuu.radxmt-hohdws.co-

.. &ef SSRhc

Xk % U
No uorr::w %wnsod or'*nphod.
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—
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3.6 Connecting a Renard

A Renard light controller board will normally contain 2 RJ45 connectors that are used to receive
data and pass data to the next controller. On controllers designed for SSR operation, there will
also be RJ45 connectors to drive SSRs.

The data wiring of a Renard-Plus controller is the same as other Renard boards including the
Renard SS series so you can follow the same cabling requirements.

3.6.1 RJ45 Wiring
A standard CATS5 (or better) RJ45 network cable can be used to connect the Renard controller to:

1. SSRs (as we need for the SSRs discussed in this

document). The SSR will have TWO RJ45 connectors Sy o ™2

(4 channels per connector) and those connect to two A Bue e ez

of the Renard controller outputs FOR SSRs. Bareen
ASBmwn : P4

2. Your PC RS485 adapter.

3. Another Renard controller for daisy chain operation.
The cable must be a straight thru style and NOT a cross-over
type cable. Just check and make sure that the pins on one end
of the cable connect to the same pin on the other end of the cable EIA-568B RJ45 Socket

Fil-A5 Jack Front Yiew

(the wire colors in the connector are a way to tell- look for the
same color pattern on both connectors).

This is an example of a data cable wired to the EIA-568B standard. There are eight pins,
numbered from left to right, looking at the jack.

3.6.2 SSR Connection
Renard Plus controllers that support external Solid State Relay boards (SSRs) use RJ45s for the
wiring between the controller and the SSR. Although it is the same connector (RJ45 and CAT5
network) used for communications to the board from the computer cabling (when equipped), the
pinout for the SSR connections is VERY different. The following is the typical pinout of the
FEMALE RJ45 SSR connector on a board (looking in the connector where the cable plugs in):

12345678 1 _yeerns

2 — Channel 1 (negative true)
3 —Vcc (+5)

4 — Channel 2 (negative true)
5 — No connect

6 — Channel 3 (negative true)

~ 7-Gnd
8 — Channel 4 (negative true)

For SSR connection, the term “negative true” means that when the signal is low/ground, the SSR
channel will be on. So, for example, if you gnd RJ45 pin 6 to the SSR, channel 3 on the SSR
should turn on.

The RJ-45 connector pins viewed on the back side of a board are numbered as
shown. Note: though the RJ-45 connector side the pins are in-line, the actual
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pins to the connector on the board are staggered. Yes, confusing but that is how they are
designed. Just be aware of this if you need to measure or play with the pins on a board.

Special Note for Strip Controller: With the Renard Plus Strip Controller and the RGB DCSSR,
because they are both designed for 3 channel operation for RGB, pin 8 is a “no connect” on the
SSR outputs of the controller. This matches the three channel operation of the RGB DCSSR. If
you were to plug in a typical 4 channel SSR into the 3 channel Strip Controller, the 4" channel on
the SSR will not be controllable and will always be off. Additionally, if you plug the RGB DCSSR
into a typical Renard controller you will be able to control the missing 4™ output. You will need to
keep this in mind with you sequencing that there will be a channel or channels that you cannot
control.

3.6.3 Test Procedure
The data wiring of this board is the same as other Renard boards. Standard non-crossover CATS5
network cables can be used to connect to the SSRs, other controllers, and/or the PC. Connect
your Renard Plus to your PC using a standard CATS5 cable from the controller RX jack to a RS485
connection on your PC. Attach at least one set of dimmable lights to the SSR. Program a Vixen
sequence to turn on/off each of the channels on the controller and run it. We would suggest that
each channel is turned on for 4 or 5 seconds. Observe that the connected channel responds as
programmed. Next, do a full load test by attaching lights to the rest of the SSR outputs and
observe all lights are being controlled. Next, change the sequence from on/off to slow ramp
up/downs to verify dimming.

Congratulations, with a successful test, you have completed your build of your Renard Plus
controller/SSR and are ready for the wonderful world of light animation sequencing! Blink On!!
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4. Notes

Use this page for YOUR notes about the boards.

Renard Plus Page 25 of 25 Renard Plus SSR Family
www.renard-plus.com LCSSR8, SSR8, SSRhc



