LED POWER SUPPLY
DC LED DRIVER
LIGHT CONTROLLER




Cincon Power Supply
LED Lighting
DALI (Digital Addressable
Lighting Interface)

Cincon offers a wide range of LED drivers / power supplies and DALI controllers to give you the ability to
tailor your lighting system to exacting requirements.

Whether your requirements are targeted towards simplified design, energy management, scene change
flexibility, ease of maintenance

or all of the above Cincon provides the high quality lighting products you require.
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What's DALI? oA

The Digital Addressable Lighting Interface (DALI) is a communication protocol
that enables LED drivers / power supplies and their controllers to talk to each
other.

DALI offers numerous advantages over analog lighting control. Wiring is simplified,
control zones can be easily reconfigured without rewiring, control accuracy is
superior and two-way communication can provide status of lighting components.
Digital lighting control makes for an adaptable lighting system. In an analog
system, the smallest zone is a branch circuit. In a digital system, zoning is
implemented using software, independent of circuits, using individual LED Drivers
addresses stored in memory.

Because each ballast is individually addressable, control zones can be established
that are as small as a single LED Drivers or light fixture. Small control zones increase

the effectiveness of energy management programs and allow for ultimate flexibility
where frequent scene changes are required.

CINCON LED POWER SUPPLY

Features :

| Comprehensive applications from output power range
25W to 150W

| Compact Size

| 3 Years Warranty

| Design for Indoor and Outdoor Installation

| Dimming Function (PWM, 1-10VDC and DALI)

| Safety Requirement : Short Circuit / Over Load / Over
Temperature Protection

CINCON Light Controller

Features:
| Designed for DALI Group And Scene Controller
| Recall and store lighting scenes

| Can be connected in parallel to set up multiple control
points

| Automatic synchronization between the control points

| Maximum length of signal line 300m
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Cincon LED power supplies are designed for indoor / outdoor application and used in variety of applications including

LED straight lights, down lights, Hi-Bay, panel lights and street lights.

LDM100S is suitable for outdoor LED applications,
like LED Flood Light

—— TRG150 & MLD4/MLD6 are suitable for LED Down
Light applications

—— LDMG6OS is suitable for LED Hi-Bay Light
applicatioins

—— LDM100S is suitable for outdoor LED Street Light

LDP40 / LDP60 are suitable for LED Flat Light

)

LDP25 / CLD50D are suitable for LED Tube and
Tube Fixture

—— CLD50D is suitable for LED display and moving
sign applications

LDA150S is suitable for outdoor LED street Light
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POWER SUPPLY,
5W/16-18V

DALI Light Controller
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| e——
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-

T5 DALI Dimmable
Ballast

T5 Fluorescent
> Tube Light

“ Cincon DALI light controllers
are currently available for T5
and compact fluorescent

=

CINCON
LED PRODUCT FAMILY
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Maximum Flexibility , Minimal Size
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AC Source

lamps ”
Indoor Outdoor
LDP40 LDP60 LDM60S LDM100S LDA100S LDA150S
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Tube Light Panel Light Down Light Hi-BayLight Flood Light StreetLight

POWER SUPPLY,
5W/16-18V

DALI Light Controller
DRD M1-A DRD M1-E

DTP-A

-
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ALD+DLD

AC/DC Power Supply

“ Please contact Cincon when
you need AC/DC power
solutions. ”

PRODUCT INDEX

3 YEARS WARRANTY

LED POWER SUPPLY

LDP25 25W

LDP40 40W

LDP60 60W
CLD50D 50W
LDM60S 60W
LDM100S 100W
LDA100S/LDA150S  100W/150W

DC LED DRIVER

DIMO1
DLD
ALD
MLD

LIGHT CONTROLLER

DRD S1-A
DRD S1-E
DRD M1-A

DRD M1-E
DTP-A

P21
P23
P25
P.27




Specifications LDP25 Series Derating Curve

INPUT SPECIFICATIONS: ;
AC INPUt VOIRAGE ...ovee v, 90~264VaC/305VaC 120 ; . ; 1 ‘ : 1 : (w)
FIEQUENCY .. 47 to 63Hz 100 ; i i i 1 Lo _— -
Power Factor............. 115Vac/230Vac.......... PF=0.9 at 75%~100%Load | | | ! i ! |
[RIUER QUSRI cossoosossescsncoced <5A after 100uS@240Vac, Cold Start @25°C 80 ---- 3 ----- :L oo :* -------- :* o -3 ---------- 3 ----- E ----- O
LEAKAGE CUITENT ..ot 0.5mA max. 60 | - i _____ i‘ o i“ ________ P _i __________ i _____ b r%
OUTPUT SPECIFICATIONS: O ; Natural Convection | | & :
Maximum Output VOIAGE....cccooveeeiiiiiiiiiiieccccc 20 |- 3_ _____»__3___"5__" c
Constant Current Accuracy...(notel)... ] 0 ! ! ! I ! ! ' -3
Current Line Regulation ...... (NOtE 2) e 0 ‘ : : ‘ ‘ ‘ -~
Current Load Regulation .....(note 3)......ccvevveeiieeeeeeeeeeenn, + . -40 -10 0 10 20 30 40 50 60 70 80 r
SHAT UP M. -<
Over Voltage ProteCHon........cvuuieiiiiiieiie e yes
Short Circuit Protection.... . Hiccup Mode, Auto Recovery
GENERAL SPECIFICATIONS:

25 WATT O UT P UT EFfICIBNCY ..ot See Table
Temperature Coefficient...........c..cccoovvvceeeeeeenenn +0.05%/°C(0~50°C) NOTE:

LE D P OW E R S U P P LY e AC Inpu’r chge 90 — 305VAC Isolo’rfon voljroge, INPUT 10 OUtPUL. ... 3.75KVac 1. Current accuracy is set at nominal input voltage and full load.
Isolation resistance, INPUt 0 OUIPUL. ..o 10°Q min. 2. Line regulation is measured from High Line to Low Line with full load.

e Constant Current OUTpr Operating Ambient TeMPErature ............ccoeeeveveeerveveeeerinennnes -40~50°C 3. Load regulation is measured from 75% to 100% output rated voltage

@ @W LPS t=mll5 m e Active PFC > 0.9 CoOliNG.cceeeiiiieiiiiiiiiiiiiiieeee .. natural convecﬁ?n max . with full load.
Storage TeMPErQTUrE....c.uiieviiieeee e 40~85°C
F@ [ A %“A | c € IP67 ¢ Low Inrush Current < 5A Operating Humidity.. . 20%~95%RH non-condensing.
nEEEL | APPROVED . . . Operating AItUGE. .......cccuvveieeiiiiie e, Sea Level to 3000m
¢ Low Profile, Height of 20mm and Width of 30mm MTBEMIL.HDBK.217F(25°C T .
* Low Ripple and Noise DIMeEnsions, ..................... 5.51x1.18x0.787 Inches (140.0x30.0x20.0mm)
WEIGNT . . 100g

» Short Circuit / Over Voltage Protection

. FU”y Isolated Plastic Case SAFETY AND EMC :

. Sofe’ry UL8750, |EC/EN6] 347-1 ) |EC/EN6] 347-2-13 Safety Mmeet......i e UL8750, IEC/EN61347-1
IEC/EN61347-2-13,

e |P 67 (Optional) EMULoe e FCC Part 18/EN55015 Classs B

. . . . EMS .ot EN61547,EN61000-4-2,3,4,5,6,8,11
* Dlmmlng Function: 1-10V / PWM (OpflOﬂO” EN61000-3-2 Harmonic Class C,EN61000-3-3

Mechanical Specification

Order Information:

LDP Output ID Out ID Output Current Input ID
Series Power Code Voltage Code (set when ordering) Voltage Code All Dimensions are in inches(mm)
LDP 25 X X X - X Tolerance | Inches: x.xxx= +0.02
q illi : =+
S :Single O/P | 240:24v | Cable For America 110: 1100mA A:100-240 Vac | R: 1% output fipple Millimeters: xxx= £0.5
A :Single O/P | 360 : 36V g \';lvothdpwn;\:\n? 1oV 070 : 700mA labelled or o 5.984(152.00)
with P67 | 480:48v | ©* (i ERAI-10V/ 053 : 530mA B: 100-277 Vac | Blank: 10% output 8|8 5511(140.00)
Cable For Europe labelled ripple =L
E: No dimming 3| s
G: With PWM/1-10V/ 0.393(10.00) = n
dimming 4‘ : — o) =
ﬁg; Black —1‘ 3¢ ] INPUT ouTPUT ]E UL 1015 16AWG+22AWG 0.394(10.00)
Whif 3¢ |
Input Output Rated Output Rated No Load Output Ripple and 0.393(10.00;e UL 1015 18AWG
Voltage Voltage Current Output Rated Noise 7.874(200.00)
8.268(210.00) 11.811(300.00)
Range Voltage Power
(Optional) (Optional)
Blue D+ White D-
LDP255240-xxxXXX 90-264/305Vac! 9/16-24Vdcs 1100mA 29Vdc 26.40W | 0.24/2.0Vppe | 86% i “ g i Y’
LDP25S360-xxxxxx 90-264/305Vac! 9/24-36Vdcs 700mA 43Vdc 25.20W | 0.36/2.7Vppe | 86% N=p“ lL S
N
LDP255480-x00xxx | 90-264/305Vac! | 9/32-48Vdc? 530mA 56Vdc | 25.44W | 0.48/4.8Vpe: | 86% Bk g o |

2. Ripple and Noise are measured at 20MHz bandwidth

with a 0.1uF ceramic capacitor and 10uF aluminum capacitor. . "
3. LDP25XXXX-XXXXXR for the models with Low Ripple: Vout min 9V Typ.

Ripple Noise =Max Output Rated Voltage * 1%(Vpp) Eff.=84% Typ.

NOTE :1. Nominal Input Voltage: 115Vac, 230/277 Vac
LDP25XXXX-XXXXAX for the models with 90-264Vac Input
(100-240Vac labelled)

LDP25XXXX-XXXXBX for the models with 90-305Vac Input

(100-277Vac labelled)

Typical at 25°C, nominal line and 75% load, unless otherwise Specified

07 www.cincon.com www.cincon.com 08




Specifications LDP40 Series Derating Curve

INPUT SPECIFICATIONS: |-|_|-|
AC Input VOItAge ...ccocevvvniiiiiiieieevcceieesiesesieeenn. 90~264Vac/305Vac 120 . : : . : : U
FIEQUENCY .ot 47 to 63Hz . . ! ! 0 ! ! !
Power Factor............. 115Vac/230vac......... PF=0.9 at 75%~100%Load 100 —— ——— 8
Inrush Current ..................<5A After 100uS@240Vac, Cold Start @25°C 80 |- E 77777 :L””L 77777777 L””E 7777777777 3 77777 E””
Leakage CUITENT .......ccviiiieieeeeeeeee e 0.75 max. : : i l | i ; E
S R A - e i
OUTPUT SPECIFICATIONS: 40 | i IS I O o
Maximum OUtPUT VOIAGE.......veeeieiieciieieeiiee e See Table E Natural Convection 3 E )
Constant Current Accuracy...(notel). ... +5%max. 20 |----- E* . ‘ ‘ ‘ _ ’”””’3””*5”” %
Current Line Regulation ...... [(81) S I +5%mMax. 0 ! . ! ! L 0 | ! ! -
Current Load Regulation ..... (note 3).. oo £5%MOX. ~
ST UP M€ 1 second max. -40 -10 0 10 20 30 40 50 60 70 80 -<
Over Voltage Protection..........cooouiiiiiniiiiiiie e yes
Short Circuit Protection...........cccccceceeueen. Hiccup Mode, Auto Recovery
Over Temperature ProteCHion.......ccccveeeiecececiceceececeee e yes
40 WATT O UTP UT : . GENERAL SPECIFICATIONS:
EffiCIENCY et See Table
¢« AC Input Range 90 - 305VAC Temperature COTICIENT. ... .vveveveveeeeeeeoeeeeeeeeeeeresens +0.05%/°C(0~50°C)
LE D P OW E R s U P P LY Isolation voltage, Input 1o outpUt......ceiviiiiiiii 3.75KVac
* Constant Current OUTpr Isolation resistance, Input to output..........ciiiiiiii, 108Q min.
® H Operating Ambient Temperature ... ....-40~50°C
@ @W LPS cmus m * Active PFC>0.9 COONNG. ettt natural convection
F@ [ A %”A l c E IP67 ¢ Low Inrush Current < 5A Storage TEMPEratUIrE. ... ..ccvuueeeeeeeiiiieee e -40~85°C NOTE:
25, | WfRoven . . . Operating Humidity........cccoooiiiiins 20%~95%RH non-condensing. 1. Current accuracy is set at hominal input voltage and full load.
B * Low Profile, Height of 25.2mm and Width of 40mm Operating Alfitude. ... Sea Level to 3000m 2. Ene regulation istneosured from Hig:Line to Iiw Line with full
@ « Low Ripple and Noise MTBEMIL-HDBK-217F(25°C TQ) oo 200K hrs. load.
o o DiMenSions,.........c.evenenn. 6.614x1.574x0.992 inch (168.0x40.0x25.2mm) 3. Load regulation is measured from 75% to 100% output rated volt
» Short Circuit / Over Voltage / Over Temperature Weight age max . with full load.
Protection SAFETY AND EMISSIONS:
. Fu||y Isolated Plastic Case Safety Meet.....cii e UL8750, IEC/ EN61347-1
IEC/EN61347-2-13,
» Safety UL8750, IEC/EN61347-1, IEC/EN61347-2-13 MU FCC Part 18/EN55015 Class B
o IP 67 (OpTlonGI) EMS .o EN61547,EN61000-4-2,3,4,5,6,8,11

EN61000-3-2 Harmonic Class C,EN61000-3-3

Mechanical Specification

All Dimensions are in inches(mm)

e Dimming Function: 1-10V / PWM / DALI (Optional)

Order Information:

LDP Output ») Out Output Current Input Tolerance Inches: x.xxx= +0.02
" o Millimeters: x.xx= 0.5 102(188/00)
Series Power Code Voltage (set when ordering)  voltage o 7.0080178.00)
LDP 40 X X X X X § § 6.614(168.00)
S: Single O/P | 240 : 24V Cable For America 170 : 1700mA A:100-240 Vac | R: 1% output ripple § 3
A :Single O/P | 360 : 36V c: NC}:immir;Q ) 084 : 840MA labelled or °
with IP67 | 480: 4gv | D: With DALl dimming B: 100-277 Vac 2 . — ; =
P: With PWM/1-10V/ e Blank ]Q% output Black ACL . ; INPUT OUTPUT L TG (O e -
Potentiometer dimming apelle ripple White ACN | : ! r
Cable For Europe AJM.OO) UL 1015 18AWG
E: No dimming 11.811(300.00) 11.811(300.00)
F: With DALI dimming
G: With PWM/1-10V/
Potentiometer dimming

0.992(25.20)

Input Output Output Noload Output Ripple and  %Eff.

Voltage Rated Rated Output  Rated Noise Typ.

Range Voltage Current  Voltage  Power

LDP40S240-XxXXXX 100-240/277Vac' 9/16-24Vdc® | 1700mA 29vdc 40.80W | 0.24/2.0Vpp3 86%
LDP40S480-xxxxxx 100-240/277Vac! 9/32-48vdc? 840mA 56vdc 40.32W | 0.48/4.8Vp3 86%

NOTE : 1. Nominal Input Voltage: 115Vac, 230/277 Vac 3. LDP4OXXXX-XXXXXR for the models with Low Ripple:
LDP40XXXX-XXXXAX for the models with 90-264Vac Input(100-240Vac labelled) Vout min 9V Typ. = 5
LDP40XXXX-XXXXBX for the models with 90-305Vac Input(100-277Vac labelled) Ripple Noise =Max Output Rated Voltage * 1%(Vpp) e e —]
2.Ripple and Noise are measured at 20MHz bandwidth with a 0.1uF ceramic Eff.=84% Typ.

capacitor and 10uF aluminum capacitor.

09 wWWWw.cincon.com All specifications are Typical at nominal line , full load and 25°C unless otherwise noted wWwWw.cincon.com '| O




Specifications LDP60D Series Derating Curve

INPUT SPECIFICATIONS: I'I_ﬂ
AC Input Voltage .....ccoeevviiiiiiiinivicceseneseeienenne. 90~264Vac/305Vac 120 U
FIEQUENCY ..eoevviieee et 47 to 63Hz | i ! ! ! 0 ! ! ! =
[ | | | | | [ | 1
Power Facfor............. 115Vac/230vac........ PFZ0.9 at 75%~100%Load 100 —— T T T BRI o
Inrush Current .........cccoeneee. <5A, after 100uS@240Vac, Cold Start @25°C 80 |---- E 77777 L - L - i - L o j 7777777777 3 77777 37 o
LEAKAGE CUITENT ..ot 0.75mA max. i 1 l | ! E ! ! E
G e — m
I L )
OUTPUT SPECIFICATIONS: 40 f---- E, Natural Convecton | | 7 T )
Maximum OutpUt VOIRAGE....ccieeeeiiiiiiiee e See Table 20 ' ; ! C
Constant Current Accuracy...(Notel) . ...oeieevieerieeeeeiieeens +5%max. | b ‘ ] T ‘ — ~
1 I I I ! I I
Current Line Regulation teieerreeen E5%MOX. 0 - - - - ~
Current Load Regulation ..... (note 3)...ceieiiiiiiiiiiiiiiiiiicceee. £5%mMax. 40 -10 O 10 20 30 40 50 60 70 80 :
Start up time......c.coeeeennes .. 1 second max.
Over Voltage ProteCHon........ovuuiiiiiiiieiieee e yes
Short Circuit Protection........ . Hiccup Mode, Auto Recovery
Over Temperature ProteCtion............eeeiviiieiiiiiiieiiiieeeie e yes
Load —o— Load
60W ATT O UTP UT GENERAL SPECIFICATIONS: s5W
* AC mpr Ronge 90 - 305VAC EffiCIENCY et See Table
LE D P OW E R S U P P LY * 30W Dual Outputs / 60W Single Output By Paralleling TEMPEIGHUrE CORTCIENT. . vvverrreeeerreeoreseeresereseen +0.05%/°C(0~50"C)
e Constant Current Output Isolation VOltage, INPUL 10 OUHOUL...v.veveeeeeeeeeeeeeesee s 3.75KVac 60W » +
e Active PFC > 0.9 Isolation resistance, INPUt 10 OUPUL.........ooveeeieieeeeeeeee, 108Q min. /
@ ' @W v LPS cmlls m e Low Inrush Current < 5A Operating Ambient Temperature ..., -40~50°C S5W 24
22‘.::5{7 * Low Profile, Heigh‘r of 25.2mm and Width of 40mm COONNG. ettt natural convection
- C € IP67 e Low Ripple and Noise Sforage. Temper.ofure ............................................................ —40~8§ (] 50W
« Short Circuit / Over Vol‘roge / Over Tempero’rure Operof!ng Hurmdny ............................. 20%~95%RH non-condensing.
Protection Operating Altitude.........coooooiii Sea Level fo 3000m 45W
. FuIIy lsolated Plastic Case II\D/\-TBF,MI.L—HDBK—217F(25 CTA) it 200K hrs. 90Vac 100Vac 110Vac 277Vac
imensions
o Safety UL8750, IEC/EN61347-1, IEC/EN61347-2-13 Weight........
e |P 67 (Optional)
+ Dimming Function: 1-10V / PWM / DALI (Optional) SAFETY AND EMISSIONS: NOTE: . o
Order Information: Safety meet. ..o UL8750, IEC/ EN61347-1 1. (.Zurrem acc.uro.cy is set at nomlnol.lnpu.f voltage or.1d fU||. load.
IEC/EN61347-2-13, 2. Line regulation is measured from High Line to Low Line with full load.
LDP Output ID Out Output Current Input TR FCC Part 18/EN55015 Class B 3. Load regulation is measured from 75% to 100% output rated voltage
Series  Power Code Voltage (set when ordering) = Voltage EMS .o EN61547,EN61000-4-2,3,4,5,6,8,11 max . with full load.
LDP 40 X X X X X EN61000-3-2 Harmonic Class C,EN61000-3-3
S: Single O/P | 240 : 24V Cable For America 062 : 625mA A:100-240 Vac | R: 1% output ripple
A :Single O/P | 360 : 36V & ey 083 : 833mA labelled or . ape :
with P67 | 480: 48y | D: With DALI dimming 125 : 1250mA B: 100-277 Vac | Blank:10% output Mechanical Spec:f:cahon
DEIDUE! O/ " \;\gzz:ﬁv;m/eltgf)(;{wqming 166:1666mA lelbelied ripple A q A R
B :Dual O/P iy —— 250 : 2500mA All Dimensions are in inches(mm)
with IP&7 . ©or Furop Tolerance Inches: x.xxx= +0.02
E: No dimming Millimeters: x.xx= 0.5
F: With DALI dimming T -
G: With PWM/1-10V/
Potentiometer dimming 1:)"17%:((22322'.%?)))
10.315(262.00) 11.811(300.00)
Input Operating Output Output Output Ripple and 3 0000
: b i 3EE =
Voltage Voltage Rated Voltage Rated Noise . Black ACL mpm{ ] oUTPUT L6 e ae
Range Range Current Max. Power White ACN| | 0.304(10.00) UL 1015 18AWG } 3 — Black Vo
11.811(300.00) S UL 1015 16AWG 4]70.394(10.00)
i ’ : : s | V1 1250mA | 29Vdc 30w s T
LDP60D240-XXXXXX 90-264/305Vac 9/16-24Vdc v2 1250mA | 29vdc 20w 0.24/2.0Vpp3 86% g
~  11.811(300.00]
LDP60D360-XXXXXX ! 1| 9/24-36Vdce | V! 833mA | 43vdc e 36/2.7Vp03 | 86
60D360 90-264/305Vac / vz svame | avae | sow | 038/27Vgp %
LDP60D480-XXXXXX - 1| 9/32-48vdc® | V1 625mA | 56Vdc SOW- | 0.48/4.8V 3
60D480 90-264/305Vac V1 625mA | Bevde 30W pp 86%
LDP60S240-XXXXXX 90-264/305Vac' | 9/16-24vdc? 2500mMA | 29Vdc 60W 0.24/22Vp3 | 84% —any
lack -Vo ed +Vo
LDP60S360-XXXXXX 90-264/305Vac! 9/24-36Vdc? 1666mA | 43Vdc 60W 0.36/2.7Vp? 84%
LDP60S480-XXXXXX 90-264/305Vac’ | 9/32-48vdc? 1250mA | 56Vdc 60W 0.48/4.8Vpps | 84%

NOTE : 1. Nominal Input Voltage: 115Vac, 230/277Vac 3. LDPSOXXXX-XXXXXR for Low Ripple Type : ‘ : =
LDPSOXXXX-XXXXAX for the models with 90-264Vac Input (100-240Vac Labeled) Vout min 9V Typ ‘ - S — =
LDPSOXXXX-XXXXBX for the models with 90-305Vac Input (100-277Vac Labeled) Ripple Noise =Max Output Rated Voltage * 1%(Vpp) - s —

2.Ripple and Noise are measured at 20MHz bandwidth with a 0.1uF ceramic Eff.=84% Typ.

capacitor and 10uF aluminum capacitor.

'| '| WwWWWw.cincon.com All specifications are Typical at nominal line , full load and 25°C unless otherwise noted wWWWwW.cincon.com '| 2




Specifications CLD50 Derating Curve

-
INPUT SPECIFICATIONS: rm
AC Input Voltage .. .. 90~264Vac 120 ‘ ; ; — : 1 : (w)
FreqQUeNCY ....ouvvviiiiiiiiiiiiiiiiiii eerieieeenen. 50 O 60HZ 1 ' i i L i ! ( !
Power Factor...... 100Vac/220Vac.......... PF=0.9 at 85%~100%Load 00 ; ; : 1 : 0 T ~
Inrush Current ..................... 230Vac.....Cold start .........coeeeee 20A max. 80 |---—- o i L 77777777 L o L 3 77777 E, . o
Affer 400us <5A N . L E
LeaKAGE CUMENT ... 3.5mA max. 60 |---- | VRN SRR, S S T R Loood I m
OUTPUT SPECIFICATIONS: 40 |---- - Natural Convection =qp==== : ----- ----- A
Maximum Output Voltage....(note 1) ....c..coovvieeieiieiiiieeen . See Table. i i i w
ComBiehl CUINEHT ACBUIREIEYoooa000000000000000000900000000000000000000009060 +5%max. 20 |- " - ; ‘ ; : ””””}””’E”” C
Current Line Regulation....(note 2)...... ... £5%max. 0 ! ! ] v ! ! ] ! ! )
Current Load Regulation....(note 3).....ccoeeiviiieiiiiiieiiiieeee, +5%max. IE
Over Voltage Protection..........ccceeeeiiiiiinnecinnne Voltage Clamp by TVS -40 -10 0 10 20 30 40 50 60 70 80 _<
Short Circuit Protection .. Constant Current with Auto Recovery
Start up time ..o, 100Vac............ 1.6 second max.
% A - GENERAL SPECIFICATIONS:
i EffICIENCY vttt See Table
Temperature COefficient...........cccrerrsrrerennnnnn. £0.03%/°C(0~50°C)
50 WATT DUAL OUTPUT ¥ solafion VOIage, INDUT 0 OB SpWYSOEN Ordering information
Input to Ground... ..... 1.5KVac CLD50DXX - X XXX
Isolation resistance, Input to output. .. 10°Q min
° — Model No. Output T Output Ci t
LED POWER SUPPLY AC InputRange 90 - 264VAC e R ——— asoc Moo RS et oo o
COOING. e teveiieiieieee e .. natural convection D: DALI Dimming 060 : 600MA
BAUART ® e Constant Current Output Storage Temperature. oo oo ~40~85°C
TPe vED ¢ us Operating Humidity........occoveeveiniiineennnne 10%~80%RH non-condensing.
. Operating Alfitude........uveiiiiiieiieeiieeee Sea Level to 10000feet
* Active PFC > 09 Vibration............. 0~500Hz, 2G 60min./1cycle, period for 3hours, 3 axes
SNOCK. ettt 30g peak, half sine, 6 axes
e Low Inrush Current < 5A MTBEMIL-HDBK-217F (25°C)..vvivieeeeeerieicnenesceenescennesnnnesenns 200Khrs. typ.
. H H SAFETY AND EMISSIONS: NOTE:
° :
LOW PrOflle' HelghT Of 245mm Ond WIdTh Of Safety Meet.....cii e UL8750, IEC/EN61347-1 1. Output voltage is measured at no load.
IEC/EN61347-2-13 . Lo . . .
2. Current Line regulation is measured from High Line to Low Line.
36.1Tmm EML oo EN55022/EN55015 Class B v ' guldion s v ant W HNS
EMS.. ENG1547.EN61000-4-2.3,4,5,6,8.11 3. Current Load regulation is measured from high to low operating voltage.
. . EN61000-3-2 Harmonic Class C,EN61000-3-3
[ ]
Low Rlpple and Noise DIMENSIONS, ..ttt 300x36.1x24.5 mm

. Aluminum

» Short Circuit / Over Voltage Protection

* Fully Isolated Plastic Case CASE Miniature

» Safety UL8750, IEC/EN61347-1, IEC/

All Dimensions in mm
Tolerance  Milimeters:ix.x= 0.5, x.xx= £0.25

EN61347-2-13 and PSE Mark

118.5
N AC Input 11.0 DC Output
Input Output Output Output Output Ripple and Efficiency L gy
MODEL Voltage Operating Rated Rated Voltage Noise (max.) (TYPICAL) N— |- ID Label = V1o
Range Voltage Current Power Maximum Note2 Note3 2R225 T4 | N N - 1 - - - T e a2 @
GND///( i‘\ -Vv2
V1 8-24VvDC | 1000mA 24W 30vDC 300mVpp 235 243.0 235
CLD50D240-C100 | 90-264Vac 85% 200.0
V2 | 824VDC | 1000mA 24W 30VDC 300mVpp 2000
V1 18-42VDC 600mA 25.2W 48VDC 300mVpp f i =)
CLD50D420-C060 | 90-264Vac 85% Tﬂ ° ° ° }Lcm{-' ©
- - - J N
V2 18-42VDC 600mA 25.2W 48VDC 300mVpp

Input Connector: WAGO 235-502 2Pin or Equivalent

NOTE :1.Nominal Input Voltage: 100Vac, 230Vac Output Connector: WAGO 235-402 2Pin or Equivalent

2.Ripple and Noise are measured at rated current, 100Vac, Vo=36Vdc(CLD50D420), 21V(CLD50D240)
and 20MHz bandwidth with a 0.1uF ceramic capacitor.

3.Measured at rated current, 100Vac, Vo=36Vdc(CLD50D420), 21Vdc(CLD50D240)

'| 3 wWWWw.cincon.com All Specifications Typical At Nominal Line, Full Load and 25°C Unless Otherwise Noted. wWwWw.cincon.com '| 4




Specifications I~10V Dimming function for output current curve:

INPUT SPECIFICATIONS: . I'I_I'I
VOIGGE oo eeeee e seeeeee e eeneeeeee 90~305Vac Output current Typical (W]
FIEQUENCY et 47 to 63Hz 100%
Inrush Current .....oooveiiiiiiennecnne. 70A max. @240Vac, Cold Start @25°C 90% 8
CONAUCHEd EMI ..o CISPR/FCC Class B S0
POWer FACTON ..ot PF>=0.9 i E
Leakage CUITENT.....cuuiiie et TmA max. % m
50% )
0,
OUTPUT SPECIFICATIONS: 40% )
0/
HOIAUD TIME e 10ms typ. @115Vac 30% C
Short Circuit Protection ...........covviieenns Hiccup Mode (Auto Recover) 20% g
0,
Temperature Coefficient ...............ccoevvveveeeeceieeeeieeeeerenennn. $0.05% /°C % -
. 0%
Over Voltage Protection .......cccccoeveiviiiniins TVS Component to Clamp 1 2 3 4 5 5 7 8 9 10 '<
Over current Limit.......oooooiiiii constant current mode DIM(V) <1V, the Outout will be shut d
<
AU .o 2000 m () =, e Qiauic il 26 Sl eEn
. SEAMTUD TIME. e 2.5s typ. Derating cure
) RS S — 50ms typ. 100% @
] MTBF...oeeeiiieiiiiiis MIL-HDBK-217F, GB, at 25°C /115VAC 150K hrs typ. \
60 WATT s I N G L E O UT P UT Vibration........... 15~2000Hz 4G period for 60min,each along X Y Z axes 75%
50% \

AC - DC I.E D D R I V E R * AC InputRange 90 - 305VAC :r:::l: ng?r:mﬁf;: ........................................ EN55015 ,CISPR22 25%

EN61547, EN61000-3-2, EN61000-3-3

BBV VWV IP6T s C € & [ oaiio  + Mox Output Power 60w oo e L
SUIGIC e +4KV 40 30 -20 -10 O 10 20 30 40 50 60 70

e - e Active PFC Function SQFETY: cvvoveeeeeeeeeeeeeee e UL8750, CN61347-1, EN61347-2-13 Ambient Temperature (°C)
Ordering information HArmonic CUMTENt......................... EN61000-3-2 Class C (>60% load )
LDM&OSXXX - XX . . IsOlation RESISTANCE. ......ciiiiiiiiiiiiiciii s 100MQ min NOTE:
¢ ShOTT CerUIT / Over VOITOge / over Curren’r / 1. Add a 0.1uF ceramic capacitor and a 10uF E.L. capacitor to output for Ripple &

01:  Constant Current Mode

No dimming GENERAL SPECIFICATIONS: Noise measuring @20MHz BW.
No adjustment for output voltage and output current Over Tempercﬁure Protection Operafing TeMPerature .........eo...veeeee.s -40~70°C(see derating curve) 2. Voltage accuracy is set of 90% rated current.
02: Constant Current Mode Storage Temperature ...........oovoiiiiii s -40~85°C 3. Line regulation is measured from High Line to Low Line with 90%. Rated current.
No dimmin: COONNG . Natural Convection 4.Load regulation is measured from 90% to 10% Rated current.
With cdjusfiwent for output voltage and output current * SOfeTy UL8750' IEC/ENé] 347-1 ! lEC/ 5.Can be adjusted by internal potentiometer.
03:  Constant Current Mode MECHANICAL CHARACTERISTICS: 6.Output Constant Current Accuracy £5%.
Dimming: 1~10Vdc or PWM and Resistance EN61347-2-13 and VDE DIMeNSions ...............cccc.. 1.5748x8.149x1.1023 Inches (40x207x28mm) 7.1P67 for model:LDME0SXXX-01, LDMGOSXXX-03, LDMOSXXX-04

No adjustment for output voltage and output current Weight Lo 4549 Typical IP65 for model: LDM&0SXXX-02 , LDM60SXXX-03A, LDMSOSXXX-04A.

8. Efficiency is measured 95% rated power at Vin=230VAC.

03A: Constant Current Mode . Dlmmlng Inpu’r chge 1-1 OO%
Dimming:1~10Vdc or PWM and Resistance A e .
With adjustment for output voltage and output current MeChanlca’ Spec’f’cahon
04: Constant Current Mode ° P67 All Dimensions in inches(mm)
Dimming: DALI Tolerance Inches: x.xxx= +0.02
No adjustment for output voltage and output current ¢ Dim mlng Function: Milimeters: x.xx= 0.5
04A: Constant Current Mode
Dimming: DALI . . 11.811(300.00)+0.787(20.00) 6.890 (175.00) 11.811[300.00]+0.787[20.00]
With adjustment for output voltage and output current 1-1 OV / RGSISTOnce / PWM / DAL (OpTIOhOl) 0.630 (16.00)

0.173 (4.40)
-

=)
o- ©O) O)
) . (QOL FG @ (Green/Yellow), y -V(Black) 16AWG
Output Oufput  Ripple Voltage Llne. load' Constant Cf:rrent Voltage JoEFF. 3 mgmme)) %sﬁwm/xwe(wsmmﬁxsc | — I R I
Voltage = Cument (mVp-p) Accuracy Regulation  Regulafion Current Adj. Rang Adj. Rang (Typ.) S 9 9%5-Lp 7659
Region. (Opfional) (Optional) Note g *20gps
Notes  Note.l Note.2 Note.3 Note.4 Note.5 Note 5 = 8
N~
LDM60S120 12V 5.00A | 120mV 1% *1% 2% 6.5V~12V 3A~5A 10.8V~13.2V | 87% S i I = S’
o
LDM60S240 | 24V 2.50A | 240mV 1% +1% 2% 13V~24V 1.5A~2.5A 21.6V~26.4V | 88%
g
o
LDM60S360 | 36V 1.67A | 360mV 1% 1% 2% 19V~36V | 1.0A~1.67A | 32.4V~39.6V | 89% :? % U U —_—
w
- 8.150 (207.00)
LDM60S480 | 48V 1.25A | 480mV 1% +1% 2% 26V~48V | 0.75A~1.25A | 43.2V~52.8V | 90%

'| 5 wWWWw.cincon.com Typical at 25°C, nominal line and 75% load, unless otherwise Specified wWwWw.cincon.com '| 6




LDM100S

100 WATT SINGLE OUTPUT

AC-DC LED DRIVER

BO '\ IP67 AN C € & i coaii

Ordering information

LDM100SXXX -

MODEL

LDM100S120

LDM100S240

LDM100S360

LDM100S480

17 www.cincon.com

XX
01: Constant Current Mode

No dimming

No adjustment for output voltage and output current
02: Constant Current Mode

No dimming

With adjustment for output voltage and output current
03: Constant Current Mode

Dimming:1~10Vdc or PWM and Resistance

No adjustment for output voltage and output current
03A: Constant Current Mode

Dimming:1~10Vdc or PWM and Resistance

With adjustment for output voltage and output current
04: Constant Current Mode

Dimming: DALI

No adjustment for output voltage and output current
04A: Constant Current Mode

Dimming: DALI

With adjustment for output voltage and output current

Output Output Ripple Voltage Line
Voltage = Cumeni(A) (mVp-p) Accuracy Regulation

Note.b Note.1 Note.2 Note.3

12V 8.34A | 120mV 1% 1%
24V 4.17A | 240mV 1% 1%
36V 2.78A | 360mV 1% 1%
48V 2.08A | 480mV 1% 1%

Load

AC Input Range 90 — 305VAC
Max Output Power 100W
Active PFC Function

Short Circuit / Over Voltage / Over
Current / Over Temperature
Protection

Safety UL8750, IEC/EN61347-1,
IEC/EN61347-2-13 and VDE
Dimming Input Range 1 - 100%
IP 67

Dimming Function:

1-10V / Resistance / PWM / DALI

(Optional)

Consfant Current Voltage HEFF

Regulation Current Adj. Rang Adj. Rang (typ.)

Note.4
2%

2%

2%

2%

Region (Optional) (Optional)
Note.5 Note.5 Note.8

6.5V~12V | 5.3A~8.34A | 10.8V~13.2V | 88%

13V~24V | 2.6A~4.17A | 21.6V~26.4V | 89%

19V~36V | 1.74A~2.78A | 32.4V~39.6V | 90%

26V~48V | 1.3A~2.08A | 43.2V~52.8V | 90%

INPUT SPECIFICATIONS:

VOROGE ittt 90~305Vac
FIEQUENCY et 47 to 63Hz
Inrush Current .....oooveiiiiiiennecnne. 75A max. @240Vac, Cold Start @25°C
Conducted EMI ... CISPR/FCC Class B
POWET FACTOT ...t PF>=0.9
LeaKAGE CUITENT....uiiiiiie e TmA max.

OUTPUT SPECIFICATIONS:
HoldUP TIME .o 12ms typ. @115Vac

Short Circuit Protection ... ...Hiccup Mode (Auto Recover)

Temperature Coefficient ..... .. #0.05% /°C
Over Voltage Protection .......ccccvvvvviiinns TVS Component to Clamp
Over current Limit.........ooovviiiniiiiinene, Constant Current mode
AU oo 2000 m
SEAMUPD TIMIE . 2.1s typ.
RISE HIMIE e 30ms typ.
HUMIAITY v 95% RH max. Non condensing
MTBF...ooiiiiiiiiiiinnn, MIL-HDBK-217F, GB, at 25°C /115VAC...160K hrs typ.
Vibration........... 15~2000Hz 4G period for 60min,each along X Y Z axes
SAFETY AND EMC :
Emission and Immunity:.........cooeveeeiiieiiineiee e EN55015 ,CISPR22
EN61547 EN61000-3-2, EN61000-3-3
1SO1atiON VORAQGE ... | /P-O/P 3750VAC
I = PP OOS +4KV
Safety: e, UL8750, EN61347-1,EN61347-2-13
Harmonic Current............................. EN61000-3-2 Class C (>60% load )
1SOlatioN RESISTANCE. .....uciiiiiiiiiiiccii e 100MQ min
GENERAL SPECIFICATIONS:
Operating Temperature .......c..cceeeeeveeenenns -40~70°C(see derating curve)
Storage TeMPEratUre .....c..viveiiiieiiiee e -40~85°C

... Natural Convection

Cooling

MECHANICAL CHARACTERISTICS:
DImensions ......ceevuueenenne 1.5748%9.1338x1.1023nches (40x232x28mm)

WEIGNT e 504g Typical

LDM100S Series

All Dimensions are in inches(mm)
Tolerance Inches: x.xxx= +0.02
Millimeters: x.xx= 0.5

Specifications I~10V Dimming function for output current curve:

Output current Typical
100%
90%
80%
70%
60%
50%
40%
30%
20%
10%
0%

102 3 4 5 6 7 8 9 10
DIM(V) <1V, the Output will be shut down

Derating cure

100% -
50%
25%
0% - - -

40 30 -20 10 0 10 20 30 40 50 60 70
Ambient Temperature (°C)

NOTE:

1. Add a 0.1uF ceramic capacitor and a 10uF E.L. capacitor to output for
Ripple & Noise measuring @20MHz BW.
2. Voltage accuracy is set of 90% rated current.

3. Line regulation is measured from High Line to Low Line with 0% Rated current.

4. Load regulation is measured from 90% to 10% Rated current.

5. Can be adjusted by infernal potentiometer.

6. Output Constant Current Accuracy +5%.

7.1P67 for model:LDM100SXXX-01, LDM100SXXX-03, LDM100SXXX-04
IP65 formodel:LDM100SXXX-02,LDM100SXXX-03A,LDM100SXXX-04A.

8. Efficiency is measured 95% rated power at Vin=230VAC.

—
m
O
-
s
-
~
(4]
C
5
-
—
<

11.811(300.00)+0.787(20.00) 7.874 (200.00) 11.811(300.00)+0.787(20.00)
g 0.630 (16.00)
& 0.173 (4.40)
2 N
I
8- = = V(Black) 16AWG
g F Yellowj A
g | R =
S AC/N(Blue) SJTW 18AWG(0.75mm?)x3C op, SITW +V(Red) 16AWG
= : %0y,
0)*4P/
=)
S
o]
S
= —= o
g
o
3 % <
5
- 9.134 (232.00)
Typical at 25°C, nominal line and 75% load, unless otherwise Specified wWwWw.cincon.com '| 8



@{s]agligle

Soon

L DA100S 100w Single Output /5 Years Warranty | DA150S 150W Single Output / 5 Years Warranty

—~

Fe C€ . @& IP67 [§ O /¢ Fe CE R % IP67 [§ O) VW

* AC Input Range 90 — 305VAC * AC Input Range 90 — 305VAC

* Active PFC Function . * Active PFC Function

» Short Circuit / Over Voltage / Over » Short Circuit / Over Voltage / Over Current /
Current / Over Temperature Protection

+ Safety UL8750, IEC/EN61347-1,
IEC/ EN61347-2-13

« IP 67

* Dimming Function: 1-10V / Resistance /
PWM / DALI (Optional)

Over Temperature Protection

+ Safety UL8750, IEC/EN61347-1, IEC/
EN61347-2-13

« IP 67

* Dimming Function: 1-10V / Resistance /
PWM / DALI (Optional)

* Dimming Input Range 1 - 100% * Dimming Input Range 1 - 100%
OUTPUT RATED RIPPLE & | VOLTAGE LINE LOAD Cons ant EFF. OUTPUT RATED RIPPLE & | VOLTAGE LINE LOAD Cons ant EFF.
MODEL VOLTAGE | CURREN NOISE ACCURACY | REGULATION | REGULATION Current Note.5 MODEL VOLTAGE | CURREN NOISE ACCURACY | REGULATION | REGULATION Current Note.5
Note.1 Note.2 Note.3 Note.4 Region Note.1 Note.2 Note.3 Note.4 Region
LDA100S24 24V 4.16A 1% 1% 1% 2% 18~24V 90% LDA150S240 24V 6.25A 1% +1% +1% +2% 18~24V 90%
LDA100S36 36V 2.77A 1% 1% 1% +2% 27~36V 91%
LDA150S480 48V 3.125A 1% +1% +1% +2% 36~48V 91%
LDA100S48 48V 2.08A 1% +1% +1% 2% 36~48V 91%
LDA100S60 60V 1.66A 1% +1% +1% 2% 48~60V 92% LDA150S107 107V 1.4A 1% +1% +1% +2% 75~107V 91%
LDA100S107 107V 0.93A 1% 1% 1% +2% 75~107V 92%
LDA150S142 142V 1.05A 1% +1% +1% +2% 107~142V 92%
LDA100S142 142V 0.70A 1% +1% +1% +2% 107~142V 92%
LDA100S214 214V 0.47A 1% +1% +1% 2% 150~214V 92% LDA150S214 214V 0.7A 1% +1% +1% +2% 150~214V 92%

19 www.cincon.com www.cincon.com 20



NG Specifications Installation Drawing

RPN INPUT SPECIFICATIONS: DALI Controller R
& .\8‘\ LN INPUt VORAGE .o DIMOTH DAL+

P 2 DIMOIL.. S -

\ dspﬁﬁn;{/«f o INpUt Surge Voltage (15€CONd) .....vovvereeeeeeeeeeeeeeeeeeee, . DALI- 8
OUTPUT SPECIFICATIONS: Power Supply DAL~ O
Constant Current Accuracy (Note.2)........c.oooiiiiiiiiiiiins +5% max. Output+ Vin+ DALI — )
Current Line Regulation(Note.3).......... .. £5% max. Output- Vin- DIMO1 xm’:}* =
Current Load Regulation(note.4)........ccooeeiiiiiiiiiiid +5% max. Vzl:tz-)r <
Short Circuit Protection ............c....... Auto Recovery Vout2- i] m
Start up HMe. ..o 10ms max. B — -~
GENERAL SPECIFICATIONS: NOTE:
Efficiency... S?e TCIPle 1. Nominal Input Voltage: 48Vdc(DIMOTH),24Vdc(DIMO1L)
Isolation Voge ... ~Non-islation Nominal output Voltage: 36Vdc (DIMOTH),12Vdc(DIMOTL)
SWItChING FIEQUENCY ...cvieiieiiiecieeeseeeeeee e 270KHz typ. .
Operating Ambient Temperature ....... -40°C~85°C(See Derating Curve) 2. Vin-Vout<30Vdc,to keep current accuracy.
COOMNG. ..o Natural Convection 3. Current Line regulation is measured from high line and Low Line.
Storage Temperature .-55°C to +105°C 4. Current Load regulation is measured from high to low operating voltage.
Irj/\#rB]r::ldlfyMILSTD217|=(_;BQ5C|:||L95%;RH ma. Non;%r;dr:en:mg 5. Ripple and Noise are measured at rated current , Nominal Input and

.......... MIL-STD-217F, GB, ,Full Load ..o, rs typ ) ) ) ) )
D C/ D C I.E D D R I V E R W IT H DIMENSIONS v 3.31%1.89x0.70 inches (84.0x48.0x17.8 mm) Nominal output And 20MHz bandwidth with a 0.1uF ceramic capacifor.

WEIGNT et 6. Measured at rated current , Nominal Input and Nominal output.

7. Ex. using a jumper to connect PINT and PINé of CN3, CN4 to set output ent.
rated current to 1000mA for DIMO1L. And using a jumper fo connect PIN1
and PIN2 of CN5, CN4 to set output rated current to 500mA for DIMOTH.

DALI INTERFACE MODULE | Coso atero

C E @ e For DALI SYSTemS DALI Control: Where the output rated current needn’t to be the same for Vout1,Vout2.
OUIPUT CUITENT....eii e 10%~100%
* Provides Two Sets of LED Lighting
. Mechanical Specification
Synchronization Controls
All Dimensions are in inches(mm)
H Tolerance Inches: x.xx= +@0.02, x.xxx= +@0.010
¢ AdJUSTOble OUTpUT CurrenT Millimeters: x.xx= 0.5, x.xx= +&0.25
* Waterproof Design g &
S N ‘ g 8
1 Py
020(50) 11.81 (300.0) L | 2 11.81(300.0)
Ll installation MODEL CN3,CN4 Vout1,Vout2 | 2AWG L o
DA sraliario Cable Output Rated Current Vin + (Red) LI:‘ e —lll :I-O VJEﬂ i i = 3351’ (Black)
Vin- (Blacky — 3 ﬁ — 3 — Vout1+ (Red)
min. cable cross-section (AWG) DIMOTL PIN1,PIN6 Short 1000mMA ‘ — 5 = Vouss (o
PIN2,PIN5 Short 700mA @ | &
up to 100 m (325 ff) 0.5 mm? (#20) e —
PIN3,PIN4 Short 550mA .
100...150 m (325...492 ft) 0.75 mm? (#18) DIMOTH PINT,PINS Short 700mA e
PIN2,PIN5 Short 550mA . s
150...300 m (492...984 ft) 1.5 mm? (#16) 5 £
PIN3,PIN4 Short 350mA ‘ o g
f —rl 1 i
:li’—f 7/—‘1_ =
Output Operating Output Ripple and Efficiency - ﬁ ‘ - BN |
Voltage Rated Noise(max.) (Typical) ‘ 3
Note.1 Current Note.5 Note.é ° <
DIMOTL 12-30Vdc Vout1=10-28Vdc | 1000 or 700 or 550mA | 28w 500mVpp 93% - 1 |
Vout2=10-28Vdc Note.7 ‘ | one
CN1 EH—— DALI
DIMOTH 12-60Vdc Vout1=10-58Vdc | 7000r550 0r350mA | 44 sy 500mVpp 95% S S v = ToPvEw | |2 g
Vout2=10-58Vdc Note.7 g of ] SHwe 88
Voutl= iy
DIMOTH100W 12-60Vdc out=10-58vdc 1000mA 58W 500mVpp 95% ; [~
Vout2=10-58Vdc 0.18(4.5)
Vout1=10-58Vdc sostrs0)
DIMO1HO70W -60V 700mA 40.6W 500mV. 95% 331840
12-60vde Vout2=10-58Vdc PP % -
Vout1=10-58Vdc oS
DIMOTHO55W L 550mA 31.9W A o
12-60Vdc R 500mVpp 95% } s
I Vout1=10-58Vdc S50mA o3 — =15 #
12-60Vdc Vout2=10-58Vdc oW 500mVpp 95%

Specifications are subject to change without notice.
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Specifications CASE Miniature

INPUT SPECIFICATIONS: NOTE:Pin Size is 0.020"Inch (0.5mm) DIA+0.05 A
Input Voltage ......ccccoveeeeee 1400mA/others............... 10-36Vdc/4.5-60Vdc All Dimensions In Inches(mm)
I Fll e e Capacior  Tolerance _Inchesio= £0.02, xxou= £0.010 m
Under Voltage Lockout................. Power up...........8.0Vdc/4.0Vdc typ. Millimeters:x.x= £0.5, x.xx=+0.25 (w)
Power down...... 6.9vVac/3.7Vdc typ. DLD-L DLD-LW
1.28(32.5) 1.28(32.5) U
OUTPUT SPECIFICATIONS: . =
Constant Current Accuracy...(nofel).........cccvvvinciieeeeenni. +5%max. g & o
Current Line Regulation....(note 2) ... £5%max. TOP View § TOP View § <
Current Load Regulation....(Note 3)......ccccueevurevueecieeieeeneen. +5%max. S S m
Short Circuit Protection... .....Constant Current with Auto Recovery i z
STAt UP TIME coeeiiii . 60MS MAX.
GENERAL SPECIFICATIONS: f =
Efficiency.......... See Table g
Temperature Coefficient. .. 10.05%/°C 1l =
1SOIAHON VOITAGE. .. e Non-isolation § 20.02(0.50) 1pl. l ‘ g
Switching Frequency............ 1400mA/others...... 50-500KHz/300KHz typ. g - T E
Operating Ambient Temperature .............. -40~85°C see Derating Curve ° b
Case Temperature.....c..oceeevenene S
[@fe]e][[gTe TR
Storage Temperature... e 755~125°C J
Operating Humidity.. . 10%~95%RH non-condensing.
5 7 W ATT Operating AltUdE.......ovveeiiiiiiie e Sea Level to 3000m 0.09(2.28) 1.100(27.94)
Vibration............. 0~500Hz, 2G 60min./1cycle, period for 3hours, 3 axes = ©
ShOCK. ... 30g peak, half sine, 6 axes = ) 2
B U C K I_E D D R I V E R MTBF MIL-HDBK-217F (25°C) s> ] GMAIS g Bottom View "
Dimensions 0 Inches(32.5x16.8x10.2mm) Sy Ty 22 ®
WEIGNT . e 189 0.100(2.54)
c CaAse MAtEriQl....cccuuuiiiiiiiiiiiiie e Plastic Case
° — DLD Connections
E Output Rated Current from 350 — 1400mA PWM DIMMING: (ieave open i nof usec] .
Input Voltage Range .........cccevvvenneee. TTL Logic Compatibility 5Vdc typ. 3 T Functcl
Threshold Voltage..... . Module on >1.75Vdc, Module off <0.5Vdc 182 1(Black) | -V Input
° SWITChING FrEQUENCY ....viieiiieiieiee e 1KHz max. 3 3(White) | Analogue DIMming
C O n STO nT C U rre nT O U 1- p UT Output Current Range. .. 10% to 100% 4 4(Green) | PWM/ON/OFF
MINIMUM ONTIME......oooiiiii e 100ns 11812 12Blue) | -V Output
. . . 13&14 13(Yellow) | +V Output
° Dl P ] 6 PO CkOge / ere En d ANALOGUE DIMMING: (leave open if not used) » ey | Ui
Control Voltage Range............ 1400mA/others......... 1-5Vdc/1.25-5Vdc
Analogue Pin Drive CUITENT..........coveeeeieeeeeeeeeeeeeee, 0.4mA max. 2R |2 | A7 lewd
NP: No Pin for DLD-C140
e |P 67 SAFETY AND EMISSIONS:
EN55022/EN55015 Class B NOTE:
_EN61547,EN61000-4-2,3,4,5,6 1: 3V<Vin-Vout <30Vdc, to keep current accuracy.
° S h Or'l' Circ U |'|' Pro'l'ecﬂo N 2: Current Line regulation is measured from High Line to Low Line.
3: Current Load regulation is measured from high to low operating voltage.
e Dimming Function: PWM / Analogue Lighting Application DLD Derating Curve
120 u u T T o
100 41-40.0 : A >
MODEL Input Output Output Ripple and Efficiency e | F— D S S | -
" N Constant] 4 us 53 1 i |
NUMBER Voltage Operating Rated Noise (max.)  (TYPICAL) o —— { Swl — S N
Range Voltage Current Note2 Note3 Wi e e S ol —o— 700mA | P wleeo e
96 Efficiency 96 Efficiency 1000mA I
20 |- —— 1400mA | _____ R S B .
DLD-CO035 4.5-60Vdc 2-57VDC 350mA 20W 300mVpp 96% , 5 ! ! !
-20 0 20 40 60 100
Ambient Temperature(°C)
DLD-C070 4.5-60Vdc 2-57VDC 700mA 40W 500mVpp 96%
Lighting Wall Application Dimming Controlled by Analog Voltage
DLD-C100 4.5-60Vdc 2-57VDC 1000mA 57W 500mVpp 96%
) 2324 LED+ LED1 LED2
Vin @—==5 1314 L ] 50 50
., DLD-CXXX HORO) 5., s,
GND 2 LED g g
DLD-C140 10-36Vdc 8-33vDC 1400mA 46.2W 500mVpp 96% 8% i
3 22 1,12 L1 L2 %’ 20 é’ 20
Last < <%
NOTE : 1. 3V< Vin - Vout <30Vdc, to keep current accuracy. Nominal Input Voltage: 48Vdc, 28Vdc (C140 models) Pot ADIM LZSD v) (v 1o 50 700 19 50 700
2. Ripple and Noise are measured at rated current, Nominal Input and 36Vdc or 24Vdc (C140 models) o Vet o I _JT () i T )
output and 20MHz bandwidth with a 0.1uF ceramic capacitor. LED-

3. Measured at rated current, Nominal Input and 36Vdc or 24Vdc(C140 models) output
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Specifications Mechanical Specification

INPUT SPECIFICATIONS: All Dimensions in inches(mm) R

Input VOtage .......................1400mA/others.........10-36VDC/4.5-60Vdc Tolerance Inches: x.xx=£0.02 ,x.xxx=£0.010 -

Input Surge Voltage (1second)... 1400mA/others....50Vdc/65Vdc max. Millimeters: x.x=+0.5 , x.xx=%0.25 rm

INPUL FIFEI e Capacitor U

Under Voltage Lockout............. Power up.............. 8.0vVdc/4.0vdc typ. . U
Power down.......... 6.9Vdc/3.7vVdc typ. 024 10 i — -

-23 20 = — _

OUTPUT SPECIFICATIONS: 022 30 i i’ S <

Constant Current Accuracy...(notel).........ccveiiiiiieiineeeinnnnn. +5%max. © g B m

Current Line Regulation....(note 2)...........ccciiiii +5%max. § sl s § b o)

Current Load Regulation....(note 3)...c.veviiieeiiiiiiiiiiieieein +5%max. BOTTOM VIEW ‘é’ §

Short Circuit Protection. ....Constant Current with Auto Recovery = =

StArt UP M o 60MS MOX. 16 9. |

GENERAL SPECIFICATIONS: 14 1o _

EffiCIENCY it See Table

Temperature Coefficient.. .+0.05%/°C(0~50°C) 0600 (1520 ' 01508 rm

1SOIatiON VOITAGE. .. ccvviieiiiie e Non-isolation ‘W' s . :

Switching Frequency......... 1400mA/others......... 50-500KHz/300KHz typ.

5 7 WATT B U < : K LE D Operating Ambient Temperature ............. -40~85°C see Derating Curve
Case Temperature 100°Cmax. PIN CONNECTION

o CoOoliNg..cvvveiiieeiienans natural convection
D R I V E R WIth D A LI Storage Temperature.... -55~125°C

Function

Operating Humidity... .. 10%~95%RH non-condensing. 1
Operating ATUdE. .....iiiiiiiiie e Sea Level to 3000m PADY B
@ Vibration............. 0~500Hz, 2G 60min./1cycle, period for 3hours, 3 axes 2.3 -V Input
® FOI’ DAL' SYSTe ms SNOCK. . 30g peak, half sine, 6 axes 9 DALI -
MTBEMIL-HDBK-217F (25°C).eeeeiiiiiiieeiaiiiieeeieiiiieeeeiie e >1.6Mhrs 11 DALI +
Dimensions,............cccceennnne. 1.25%0.80%0.50 Inches(31.8x20.3x12.7 mm) 14 +V Output
* Constant Current Output WEIGNT. e 189 e Voo
Case Material.........ccooiiiiiii Plastic Case - Gy
22,23 +V Input
* Output Rated Current from 350mA — 1400mA DALI Control: 24 Analogue DIMming
OUtpUT CUITENT RANGE. .. ceviieeiiiiieeeiie e 10%-100%
° Dl P24 POCkO e SAFETY AND EMISSIONS: NOTE:
g ............................................................... EN55022/EN55015 Class B 1. 3V<Vin-Vout <30Vdc, to keep current accuracy.
EN61547,EN61 -4-2,3,4,5,
615 61000 3456 2. Current Line regulation is measured from High Line to Low Line.
b |P 67 3. Current Load regulation is measured from high to low operating voltage.
°

Short Circuit Protection DALL Lighting Application

Input Output Output Output Ripple and Efficiency
Voltage Operating Rated Rated Noise (max.) (TYPICAL)
e | AC/IDC )
Range Voltage Current Power Note2 Note3 Constant L L L 48VDCBus
®— Voltage o
— DLD-C035 DLD-C070 LALD-Cmo r@ @T
ALD-C035 4.5-60Vdc 2-57VDC 350mA 20W 300mVpp 96% aly ) () pall o) 2l M L §) @) LED3x12
12|_SlBve| LED1 LED2 12| Slave| LED1 LED12 23| he L@ @J ARRAY
a3 96 Efficiency a3 96 Efficiency il q
ALD-CO070 4.5-60Vdc 2-57VDC 700mA 40W 500mVpp 96% 1| 24 1| o4 96 Efficiency
22,23 + 14 22,23 + 14
23| Master, 1 D2 23| Master | 1 D12
- 96 Efficiency - 96 Efficiency
ALD-C100 4.5-60Vdc 2-57VDC 1000mA 57W 500mVpp 96% ALD-COaa ° Pt
1 1 1 e DALI+
® DAL
ALD-C140 10-36Vdc 8-33vDC 1400mA 46.2W 500mVpp 96%

NOTE : 1. 3V< Vin - Vout <30Vdc, to keep current accuracy. Nominal Input Voltage: 48Vdc, 28Vdc (C140 models)
2. Ripple and Noise are measured at rated current, Nominal Input and 36Vdc or 24Vdc (C140 models) output
and 20MHz bandwidth with a 0.1uF ceramic capacitor.
3.Measured at rated current, Nominal Input and 36Vdc or 24Vdc(C140 models) output
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Specifications MLD4/6 Derating Curve

INPUT SPECIFICATIONS: 120 : ‘ ‘ ; — g
INPUT VOAGE ..o see table i ! ! I L
Input Surge Voltage (1second).. ..50V/65Vdc max. 100 : : . “3 """" -
INPUT I . Capacitor R R [ b I 8
Under Voltage Lockout...Power up......1.4A/Others...8.0Vdc/4.0Vdc typ. = . 3 ! i

Power down .....1.4A/Others......6.9Vdc/3.7Vdc typ. % @ |p====== ttditictind ittt st booso== ) 777;;”3 7777777 U

> 1

OUTPUT SPECIFICATIONS: § 0 f----- 1.4A ___,,,___:_ »»»»»»» E
Constant Current Accuracy...(Notel)....covivviviiieiniiieeeieennnn +5%max. ¢ ’ +—0.7A1A | <
Current Line Regulation....(note 2).........cccoooeiiiiiiiiinnnnins +5%Max. B |r====- - - - - I N 3 ”””” m
Current Load Regulation....(Note 3)......ccc.ccvevveoveereeeieiennn, +5%max. a . 1 : 1 : ~
Auxiliary power(Vin>21VAC) ...ccccvevinivieieneninieieieniesieeneenn. 18VdAC/300mMA 40 20 0 20 40 60 80 100
Short Circuit Protection......... .. Constant Current with Auto Recovery

Ambient Temperature(°C)

StArt UP HIME oo 0MS MAOX.
GENERAL SPECIFICATIONS:
EffICIENCY ettt See Table
Temp.ercxture CoefficieNnt. .. tOIAOS%{ (@ Example C"rcu". Connecﬁon Of MLD4
Isolation voltage.......coevvveiieiiiiiiiieieanns Non-isolation B | |
Switching Frequency........ 1.4A/Othefrs........... 50-500KHz/300KHz typ. module for driving 4 LED Luminaries
M U LTI - ‘ H A N N E L B U ‘ K Operating Ambient Temperature .............. -40~71°C see De-rating Curve
COONNG. et natural convection AC-DC Power Supply \LDa
D‘ : LE D D R I V E R Storage TeMPEratUIE. ......ccc..cveoveeeeriieereieeeeseeeeseeeessssssnseens. -55~105°C T = pvs o = LED1 @’/
Operating HUMIdity.........oooeeeuiiiieniieeeees 10%~95%RH non-condensing. npot s o 2
.th D A I.I OPEIAHiNG AHIIUTE. ...vvveeeeeeeececeveeeereeeee e Sea Level fo 3000m S B
WI e For DALI Sys‘I‘e ms Vibration............. 0~500Hz, 2G 60min./1cycle, period for 3hours, 3 axes el o :3?-* +3 i@i‘
S {10 KA 30g peak, half sine, é axes DALI-Dimmer DAU'; :\Z LED4 &
MTBEMIL-HDBK-217F (25°C) ..o TBD Ly DALI- v4 ﬁ
( ° — — VDD
€ @ lnpUT chge ] O 36VDC & 45 6OVDC Dimensions,............cccc.......... 5.05x2.30x0.80 Inches(128.3x58.4x20.3 mm) @r«w
Weight......cccco.... cevveeeee.MLD4/MLD6........ccoovee 145/160g DAL
hd OUTpUT RGTed CurrenT from 700mA - ] 400mA Case MAtEriQl. ... Aluminum Case
. . DALI Control:
hd PrOVIdeS MUHI_ChGnnels Of LED OUtPUL CUITENt RANGE......coveeeeeeeee e 10%-100%
Lighting Synchronization Controls SAFETY AND EMISSIONS: NOTE: |
EMIMEET....o...voovoeeeeeeeeeoeeeseeeeeseeeeesseesseen. ENB5015 Claiss B 1. 3V < Vin-Vout < 30Vdc. fo keep current accuracy.
. . . . EMS MEEt. .ttt EN61547,EN61000-4-2,3,4,6,8 2. Current Line regulation is measured from High Line to Low Line.
°
Dlm mlng FU nCTlon ° PWM 3. Current Load regulation is measured from high to low operating voltage.
4. Suffix “A" to the model number with Aux. power for MLD4 only.
°

Optional Auxiliary Power

Mechanical Specification

All Dimensions are in inches(mm)

Input Output Output Output Rated Ripple and Efficiency Tolerance  Inches: x.xx= +0.02, x.xxx=+0.010
. R Millimeters: x.x= £0.5, x.xx=+0.25
Voltage Operating Rated Power/ Noise (max.) (TYPICAL)
Range Voltage Current Channel \[e} (V] Note3 51(129.9)
i@ @ PIN CONNECTION

MLD4-C070 4.5-60Vdc 2-57VDC x4 700mA x4 40W 500mVpp 96% Pin  MLD4- MLD4- MLDé-
CXXX CXXXA CXXX

MLD4-C100 4.5-60Vdc 2-57VDC x4 1000MA x4 57W 500mVpp 9% sl < 1 | Ve Ve Ve
@ ; g 2 Vi+ Vi+ Vi+

8 % g 8 Vo- Vo- Vo-

MLD4-C140 10-36Vdc 8-33VDC x4 1400mA x4 46.2W 500mVpp 96% § E § 4 Vi Vot Vi
5 NC NC Vs-

MLD6-C070 4.5-60Vdc 2-57VDC xé 700mA xé 40W 500mVpp 96% = lldooooo ooolooo é NC NC Vat
~ | 7 NC AUX,- Vi

-+ - 123456 7 8 9101112 | O )

MLD6-C100 4.5-60Vdc 2-57VDC x6 1000mA x6 57W 500mVpp 96% e oal HJ 8 | NC | AUX* | Ve
4-0.138(@3.50) ‘ 4.656(118.27) 9 Ve- V- Vs-

10 Va+ Va+ Vs+

MLD6-C140 10-36Vdc 8-33VDC xé 1400mA xé 46.2W 500mVpp 96% T S 11 Vi Ve Ve
ioiobioioiou moiobiobfo” S 12 | Vet Vit Vet

NOTE : 1. Nominal Input Voltage: 48Vdc, 28Vdc( C140 models) e e ‘ﬂ_,_,_,( §
2. Ripple and Noise are measured at rated current, Nominal Input and 36Vdc or 24Vdc e

(C140 models) output and 20MHz bandwidth with a 0.1uF ceramic capacitor.
3. Measured at rated current, Nominal Input and 36Vdc or 24Vdc(C140 models) output
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DRD-S1-A Operation Specifications

* Input Voltage: 18-20Vdc
(‘ 4

¢ Power Consumption: 3W
e Qutput Current: 150mA max.
* Maximum length of signal line: 300m
* Master(1) DRD-S1*1 Max connection:
45 Ballast or LED Device
¢ Master DRD-S1*2 Max connection:
90 Ballast or LED Device
¢ Master DRD-S1*1 Max connection:
2 Slave(2) DRD-S1
* Master DRD-S1*2 Max connection:
4 Slave DRD-S1
e Over Current Protection and Short Circuit Protection
» Operating Temperature: 0~50°C

=
)
L
-
N
o
Z
—
o)
©)
4
—
-
-~

DRD-S$1-A
Digital Rotary Dimmer

c € @ * On/Off - Press Note.
For DALI sys’rems * Brightness decrease - Left Rotate ore:

Bright . Riaht Rotat (1) The Master operation can deliver the required
[ ) —_—
fightness increase 9 otatre confrol current itself when connected to the DC

e On/ Off switchable function T
(2) The Slave operation can be supplied directly from
» Green LED locator light the DALI control line.

Designed as master controller or

slave conftroller MECHANICAL DRAWING

All Dimensions are in inches(mm)

DRD-S1 serves as master conftroller eloelie Gl SR Ee St

and power supply for 2 slave 4 N

controllers

= D+ (Yellow) UL1007 18AWG
=—1 D- (White) UL1007 18AWG

=—— Vin- (Black) UL1007 18AWG
=—— Vin+ (Red) UL1007 18AWG

70

Automatic synchronization makes it

possible to change the control . )

120

location without disturbing effects

13.2

(Brightness /ONOFF)

» Capable of individually addressing ] ] ‘ N

%U\\ HU;L | %U\”}UQ

35

(1 - 64 addresses) or Broadcast mode
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DRD-S1-E Operation Specifications

* Input Voltage: 18-20Vdc

* Power Consumption: 3W

e Qutput Current: 150mA max.

* Maximum length of signal line: 300m

‘ * Master(1) DRD-S1*1 Max connection:
45 Ballast or LED Device
k j ._ ¢ Master DRD-S1*2 Max connection:
X k 90 Ballast or LED Device
J e Master DRD-S1*1 Max connection:

=
)
L
-
N
o
Z
—
~
O
4
—
-
-~

2 Slave(2) DRD-S1
¢ Master DRD-S1*2 Max connection:

4 Slave DRD-S1
¢ Over Current Protection and Short Circuit Protection
« Operating Temperature: 0~50°C

Digital Rotary Dimmer

CE oain

For DALI systems

Note:
£ . f . * Oh/Off ~ PSS (1) The Master operation can deliver the required
* On/ Off switchable function . Br!gh’rness .decreose - _Lef’r Rotate control current itself when connected to the DC
. * Brightness increase - Right Rotate Power Supply.
 Green LED locator |Igh1’ (2) The Slave operation can be supplied directly from

the DALI control line.

Designed as master controller or

slave conftroller MECHANICAL DRAWING

All Dimensions are in inches(mm)

DRD-S1 serves as master controller Tolerance  Milimeters: x xx=10.5

and power supply for 2 slave

conftrollers

w—— D+ (Yellow) UL1007 18AWG
»—— D- (White) UL1007 18AWG

=—— Vin- (Black) UL1007 18AWG
=— Vin+ (Red) UL1007 18AWG

°
81

Automatic synchronization makes it

possible to change the control

location without disturbing effects -

(Brightness /ONOFF)

13.2

Capable of individually addressing

35

105+10

(1 - 64 addresses) or Broadcast mode I QJH ”LLJ?‘ \ ] - QU\ —b -
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DRD-M1-A Operation Specifications

* Input Voltage: 18-20Vdc

e Power Consumption: 5W

e Qutput Current: 150mA max.

* Maximum length of signal line: 300m

* Master(1) DRD-M1-A*1 Max connection:
45 Ballast or LED Device

¢ Master DRD-M1-A*2 Max connection:
90 Ballast or LED Device

¢ Master DRD-M1-A*1 Max connection
2 Slave(2) DRD-S1

* Master DRD-M1-A*2 Max connection:
4 Slave DRD-S1

¢ Over Current Protection and Short Circuit

l Unitary On/Off — Press Protection

=
)
L
-
N
o
p4
—
~
®)
-
-
m
-~

Multiple Dimmer

C€ paii

» Operating Temperature: 0~50°C
( Brightness decrease - Left Rotate

For DALI systfems ) Brightness increase — Right Rotate

. . Note:
* On/Off switchable function ¥ Group1~Groupé (1) The Master operation can deliver the required
. control current itself when connected to the DC
* Green LED locator light . Power On/Off Power Supply.

(2) The Slave operation can be supplied directly from

* DRD_M] SEIVes as mOSTer ConTrO”er . Function Set the DALI control line

and power supply for 2 DRD-S1

slave conftrollers MECHANICAL DRAWING

* Automatic synchronization makes it All Dimensions are in mm

Tolerance  Millimeters: x.xx=+0.5

possible to change the control

location without disturbing 4 —_—— h
\ ... — -

1A
3

Vin- Vin+ D+ D-

effects (Brightness /ONOFF)

70

e ] -6 Individual DALI addresses can

be addressed and confrolled

independently 120

* Recall and store up to 6 lighting

12
10.5

scenes ’ ‘

* Readdressing of individual DALI

28.8

addresses possible
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DRD-MT1-E Operation Specifications

* Input Voltage: 18-20Vdc

. * Power Consumption: SW

A e Output Current: 150mA max.
®®®® ¢ Maximum length of signal line:
@@)@ 300m Masteri) DRD-M1-E*1 Max connection:
45 Ballast or LED Device

* Master DRD-M1-E*2 Max connection:
90 Ballast or LED Device
Master DRD-M1-E*1 Max connection:

2 Slavez) DRD-S1
Master DRD-M1-E*2 Max connection:

=
)
L
-
N
o
Z
—
o)
O
-
-
m
-~

DRD-M1-E

° ° O . . 4 Slave DRD-S1
Up / Brightness increase
M U "I ple DI m m er @ P Y e Over Current Protection and Short Circuit Protection
C € @ @ Unitary On/Off » Operating Temperature: 0~50°C
« For DALI systems (V) Down / Brightness decrease Note:
TR (1) The Master operation can deliver the required
e On/Off switchable function [ Group1~Group4 control current itself when connected to the DC
N Power Supply.
e DRD-M1serves as master controller Power On/Off (2) The Slave operation can be supplied directly from

d ly for 2 DRD-S1 @l Function Set the DALI control line.
and power supply for ;

slave conftrollers
MECHANICAL DRAWING

e Automatic synchronization makes it Al Dimensions in mm

Tolerance  Millimeters: x.xx= £0.5

possible to change the contro

location without disturbing effects 4 N
Brightness /ONOFF = =
e ’ F =
* 1 -4 Individual DALI addresses can ° — V. (Blla?:)k) UL1007 18AWG

= Viin+ (Red) UL1007 18AWG

be addressed and conftrolled

independently o

* Recall and store up to 4 lighting

scenes

* Readdressing of individual DALI

- LJJ Uaj 100£10 .:’ LJJ — UJ

246 _95

addresses possible
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L
=
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Z
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-~
©)
=
=
m
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Touch panel DALI controller

c € @ * For DALI systems

» On/Off switchable function

* DTP-A serves as master controller and power
supply for 2 DRD-S1 slave controllers

* Automatic synchronization makes it possible to
change the control location without
disturbing effects (Brightness /ONOFF)

* 1-6 Individual DALI addresses can be addressed
and confrolled independently

* Recall and store up to 4 lighting scenes

* Readdressing of individual DALI addresses

possible

2.8" LCD display

Specifications

¢ Input Voltage: 18~20Vdc » Operating Temperature: 0~50°C
* Power Consumpfion: 5W Note:
¢ Qutput Current: 150mA max. (1) The Master operation can deliver the required
* Maximum length of signal line: 300m confrol current itself when connected to the
¢ Mastery) DTP-A Max connection: 45 Ballast DC Power Supply.

or LED Device (2) The Slave operation can be supplied directly
* Master DTP-A Max connection: 2 Slavew DRD-S1 from the DALI control line.

e QOver Current Protection and Short Circuit Protection
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