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Please refer to the IES Bookstore after you purchase this IES Standard, for possible
Errata, Addenda, and Clarifications, www.ies.org/bookstore

Please refer to ANSI/IES RP-16-17 Nomenclature and Definitions,
www.ies.org/standards/ansi-ies-rp-16/

Contents

FOREWORD . .. ..ot iiiitiieatsaesanaesanassanassnnanssnnnssnnassnnnassnnnssnnanssnnnsnnnns 1
1.0 INTRODUCTION. ...ttt it iie et tiaa s aaassnaesanassanassnnnssnnnssnnssnnnssnnns s i\
I TS T o T P i

1.2 Document Structure. . . ... ... i e 1

2.0 COREDEFINITIONS AND CONCEPTS .......ciiiiinnrrnnnnrnnansnnnnsnnsneinesinnens 2
2.1 ASCII (American Standard Code for Information Interchange) .. ............. ... ....... 2

2.2 Ballast, Drivers, and Transformers . ... ..... ittt iii it ittt et et et e eeannnn 2

2.8 BUS .ottt ) 2

2.4 Cobtroller . ..ot e e e e e 2

2.5 GateWay . ..ot e e B O 2

2.6 Graphical User Interface (GUI). .. ... ..o i it e e ettt e e nans 3

2.7 Interchangeability. . ... ....... it e et e et i e m e, 3

2.8 Conformance vs Compliance .............. ... o i tecc et ra e e 3

2.9 Interoperability . ..........ciiiiiii i e e e i e e 3

2.10 Multiple Protocols in one System........... T N 4
2.10.1 Front-End ProtocCols . ... ... e 4

2.10.2 Back-End Protocols. . ............. e et e 4

21T NetWOIK. . i e e e 4

2.12 Open Systems Interconnection (OSI) .. ... .. ittt e e et e e 4
2.12.1 Layer 1: Physical Layer . ... . o e 4

2.12.2 Layer 2: Data Link Layer .« . oo o e 4

2.12.3 Layer 3: Network Layer . o o 4

2.12.4 Layer 4: Transport Loye . ..o oo e 4

2.12.5 Layer 5: SESSION LaVE " . e 5

2.12.6 Layer 6: Prese itai0n Layer. . . ..o oo e e e 5

2.12.7 Layer 7: ApliCction Layer . . ..o e e 5

P2 B o (oo = o o 5

2.14 Protocol and ~om nunication Mode and Method .......... ... ... ... ... . . it 5
2.14.1 ONEN ProunColSs . ..o e e 5
2.14.2:Propietary ProtocCols . . ... .. 6

720 [ T 1o o o T T 6

20 =T 6

2,17 X1 IL (Extensible Markup Language) . . . . . oo vt i i e e e 6

32  JYSTEM LIGHTING CONTROL ARCHITECTURES. .. .... ..t iiiiiiniaernnesnnnnssnnnsns 6
4,0  METHODS OF DIMMING CONTROL OF LIGHT SOURCES. . ... ...cciiiitrinesnnnnnnnnnsns 9
4.1 Two-Wire Line-Voltage Forward Phase Control for Dimming ................c.iuuann. 9

4.3 Three-Wire Line Voltage (Power or Class 1) for Fluorescent or SSL Dimming ............. 9

4.4 Four-Wire 0-10VDC Sinking (Class 1 or Class 2 Low Voltage) for Fluorescent or SSL Dimming ....9

4.5 Dali(Class 1 0r2) for DIMMING . .. ..ot i iiit ittt et e et e e e et ae e aaeenaaeennnnenn 10

4.6 Pulse-Width Modulation (PWM) for LED DIimmIing. . . .. ...ccvte i i iiiee e e e e innnnnnnn 10


https://www.stdhive.com/standards/ies-tm-23-17-pdf/

4.7 Analog or Constant-Current LED DIMMIiNg. . .. ... oot i it e e et e eaeeneaeens 10

4.8 Power Wiring vs. Class 1 Wiring vs. Class 2 Wiring vs. Communications Wiring .. ........ 1
5.0 TOPOLOGY. .ot tiiettnnastnnnssnnanssnnssasassannssnnnsssnnsnsnssannssnnnssnnnsss 11
B Daisy Chain. . ..o it it e e e 12
B 2 BUS . ittt it e e e e e e e 12
5.3 Star (ALK A.Hub and SpoKe) . .. ..ottt it s s e e e e 12
ST ] o 12
L R 1= o 12
5.6 Free (TOpology Free). . .. v v e ittt et e e ettt e aaaane e nannnnnns 12
6.0 THEPHYSICAL LAYER .. ... ...ttt iie i iin e tnnassnnassnnassnnnsannnsnnnns iens .12
6.1 RS232 (Currently TIA-232) . .. . ...t e e et et ae e .. 13
6.2 RS485 (Currently TIA-485) . . . . ...ttt e et et e e nan s NS 13
6.3 Ethernet. ... ... e 13
6.4 USB (Universal Serial BuS). . . ...ttt ittt it e e et e s e aeaae eee i 13
B.5 Wireless. . . oo e A 14
6.6 Other Physical Layers ............iiiiiiititiitiiii i ie e e e et e e i e eiaeen 14
7.0 PROTOCOLS ......iiiiiiiin et rnnessnnnsnnnnsnnnssannssnnns Fannnnnnssnnnsnnnnsns 14
7.1 Common Name: 0-10VDC (1-10VDC) Current Sinking. . .. . . . oot i i i e e e e e n s 14
7.2 Common Name: 0-10VDC Front End (Current Source) <= .. ... i 15
7.3 Common Name: ACN. .. ... i i i it ettt et e ettt e e e e eeannnnn 15
7.4 Common Name: BACNET ................... D 16
7.5 Common Name: DALl . ... ... i e et et e e 17
7.6 Common Name: DMX51 2. . . ...t e ettt et e e 18
7.7 Common Name: ENOCEAN . ... ... 0 et ettt ae e et e e enaaeens 19
7.8 Common Name: KONNEX (KNX) . . .0 o ittt et ettt et a e e eae e aanenannens 19
7.9 Common Name: LONWORKS . . i L it ettt eaee e e e 20
7.10 Common Name: MIDI and MID. Sncw Control. . . ... ...t e e e e e n s 20
7.11 Common Name: MODBUS .. ... .. i it et ae et ae e aae e naaenannenn 21
7.12 Common Name: RDM . e 22
713 Common Name: SMI T ... ittt et a et et s 22
7.14 Common Name: {*-Ba.cd Protocols (Commonly Reffered toas TCP/IP) . ............... 23
7.15 Common Namrc:. 'VF,"NS - Wireless Personal Area Networks (Including Zigbee and Snap). .. .24
7.16 CommMON NaMI Y Z-WaVE . . oottt ittt e ettt e e e aam et aaaaaan e enaannnns 25
717 Automa’cd Demand ReSPONSE - . oottt i i et e e i e e aa e 25
7208 < AT 25
7 A9 Blueto th. . . e 26
7.20 Common Name: EIMsS .. ... ittt i e ettt e e 27
121 U er ProtoCols ... e 28
£.0 COMMISSIONING . ......iiiiitin it naetsaanennnassasaseanansanannsnnansennnssnnnsns 28
FIEFERENCE STANDARDS . . ... ittt i iiia i tan e tanassanessnansanansanassnnnssnnnssnns 29
ANNEX A = PHYSICAL LAYERS . .. ..ot ittt ittt e e tns et nan s snansanassannssnnnssnnnsns 30

ANNEX B - INTEROPERABILITY: THE OSI 7-LAYER MODELAND VLC ...........ciiiiiiiiannnn 35


https://www.stdhive.com/standards/ies-tm-23-17-pdf/

