General Interface

Control Document
for VisiLED MC-D 1100

SCHOTT

glass made of ideas




1

TABLE OF CONTENTS
Click on the entry to jump to the respective chapter

L. GENERAL L 8
1.1 PURPOSE OF THIS DOCUMENT ...ttttttttttttttttttttattteeaetsesasseasesssssssesssssessssssessseesessse s e s e s e s e s e s es s s e s s s e e e s s sssssesssnsessnnnnnnnnn 8
2. SYSTEM CONNEGCTION ....eittittiiiiiititititeteeteeteteeeeeeaeeeeteeeeeeeeesaea et esessese s et e ssses e s e s e s es s s s s e s s e e s s s e s s s e s s se st sssssssesessnssnnnnnnnnn 9
2.1 ELECTRICAL CONNECTION. .. uuuuuuuuuuuuunnunnnnananaeessss s 9
2.2 SERIAL PORT CONFIGURATION ....uuuuuuuuuuuuuunnnununnnnnananssnsssasssssss s s 9
2.3 START-UP SEQUENCE. ... .uuuuuuuuuuunnnnnnnnnnnnian s 9
3. COMMUNICATION PRINCIPLES. ... o s 10
3.1 GENERAL DEFINITIONS . ...ttt s 10
3.2 GENERAL MESSAGE STRUCTURE ....uuuuuuuuuuuunusnnunnnnnnnnnas s 10
0 R Yo [0 [T PRSP 10
3.2.2 (©0] 10140z 1o o [ ©o o L= RO PRPUPRP 10
3.23 (7] 0 00 F= g lo I D - L = L PP PUERP T 10
3.24 ENd Of MESSAQE TEIMIUNALON ......eeeiiiiiiieiiitiie ettt e et e e e sab et e e e eab et e e e st et e e e anbreeeenaneas 10
3.3 MESSAGE TYPES ...ttt s 11
3.3.1 REAA REQUEST ...ttt ettt et e e e e a bt e e e s a b bt e e e et b et e e e ek be e e e e anbe e e e e anbeeeeennrnas 11

K A V1Y ] (=3 =T (U1 O PSSP PP PUPRPO 11
3.3.3 StANAAI RESPONSE ... i 12
3.34 Y o] g YT oo ST TP PPPTT PSSP 12
4. LIGHT CONTROL COMMANDS . ... . a e e e e 13
o R Y e V= N [N T = NS P 14
4.1.1 COMMON INENSILY .eeeeeeeeieee e 14
O VAV | (= =T 11 = PRSPPI 14
O =T Vo I Lo (U] PRSPPI 15
I O TS = T [0 o T (0 [ LT oo L PRSPPI 16

4.1.2 INAIVIAUAI INTENSIEY ... 17
VAV | (= =T 11 = PR PRP 17
4.1.2.2. REAU REQUEST......eeeiiiiiie ittt ettt e e st e o1 bt e ekt e e e st et e o1 bt e e ek b et e e ab et e e s s bb e e e e b b et e e nnr e e e s nreee s 18
4.1.2.3.  STANUAII RESPONSE .....eeeiiiiiieiitee ettt ettt e et e e st e e sttt e ek b et e e aa b et e e e bbb e e ek b et e e eab e e e e s bb et e e nbn e e e nanneeesnreee s 19

4.2 SEGMENT PATTERN L.ttt ittt e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e aaaaaaaaaaaaaaaaans 20
42.1 SBOMENT SEALES ...ttt ettt e et e e e e oo et e e e e e e et e e e e e e e e e e e e e e 20
A.2.10. 1. WWHEE REQUEST ..ottt ettt e et e o1 bt e ekt e e st e e e e 1ab e e e e b b et e e ab et e e s abb e e e e b be e e e nanne e e s nreee s 20
4.2.1.2.  REAU REQUEST......eeiiitiiie ittt ettt e et e et e o1 b et e ekt e e e st et e o1 bbb e e e b b et e e sb et e e s bb e e e e b e e e e e nr e e e s nreee s 21
4.2.1.3. STANUAII RESPONSE .....eeiiiiiiieiitee ettt ettt e st e e st e e ek bt e e aa b et e e s b st e e ek bt e e e eabe e e e s bbe e e e nbr e e e nanneeesnreee s 22

4.3 SEGMENT ROTATION ettt ittt e ettt ettt oot e et e e e oo e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e aeaaaaaaaaaaaaaaaaaaaaaaaeas 23
431 L0 = L L= 1Y/ = T - | P 23
A.3.1. 1. WWHEE REQUEST .....eeeeeiieii ettt ettt e et e oo bt e e ekt e e sttt e oo ab e e e ek bt e e e ab et e e s s bb e e e e b be e e e nanre e e s nreee s 23
4.3.1.2.  REAU REQUEST.....eeeiiiiiiie ittt ettt e et e o1 bt e e ek b et oo a bt e o1 b e e e ek b et e e ab et e e s bb e e e e b b et e e nnre e e s nreee s 23
4.3.1.3.  StANAArA RESPONSE .....oiiiiiiiiiee ettt e oottt et e e 4o e s a bbbttt e e e e e s a b ba et e e e e e e aa s bbb e e ee e e e e e nbbbr e e e e e e e e annereeeas 24

4.3.2 ROLALE AULOMIALIC ... ...eteeeee ittt e e e oo ettt e e e e e s e e bbb e et e e e e e e e e abnbbe e e e e e e e s aanbnbneeeaaeeeas 25
4.3.2. 1. WIILE REOUEST ...ttt ettt e e+ oo h bbbttt e e e e e e et be et e e e e e e e a b bbbt e e e e e e aanbbbaeeeeeeeeeannnebeeeas 25
4.3.2.2. REAM REQUEST ...ttt oottt oo oottt et e e e e e h b ettt e e e e e e a b be et e e e e e e aaa bbb et e e e e e e e e b bber e e e e e e e e e nnrneeeas 26
4.3.2.3. StANAAIA RESPONSE ..ottt ettt e oottt e e e oo e h bbbttt e e e e e s a b be et e e e e e e aa s bbb e e ee e e e e e nbbbreeeeeeeeannrreeeas 27

4.3.3 ROAION SPEEA... ..o 28
o T T T 41 (3 =T [ U1 TP URPPRPPRP 28
4.3.3.2. REAM REQUEST ......eeeiiiie ittt ettt e oo oottt e e e oo e a bbbttt e e e e e e a bbbttt e e e e e ean bbbt e e e e e e e e e bbb ee e e e e e e e e e nrrreeeas 29
4.3.3.3. STANUAII RESPONSE .....ceiiiiiieeiitiie ettt ettt e et e e s bt e e ek b et e e aabe e e e 1ab bt e e e bbb e e e eabe e e e sk b e e e e anbr e e e nabteeesnbeee s 30
YL i 1 =2 0] N 11 31
44.1 S T T R 31
o O VAV | (= 2= [ =2 T O PP P PP PP UPP PP 31
A.4.1.2. REAU REQUEST......eeiiiiiiie ittt ettt e et e o1 bt e o bbbt e e aa b et e e 1a b bt e e e bbbt e e abe e e e sabb e e e e bbe e e e nabre e e s breee s 32
4.4.1.3.  STANUAII RESPOMNSE .....eiiiiiiiieiitiie ettt ettt e et e et e e s bt e e ek bt e e aabe e e e 1ab bt e e e bbbt e e eabb e e e s bbe e e e anbr e e e nabneeesnneee s 33

T 1 23 = = @0 V1 ] 34
451 S 1 ] 1= 34
A.5. 1.1, WWHEE REQUEST .....eeeieiiiie ettt et e et e oo bt e ek bt oo ab et e e 1a bt e e e bbbt e e nb et e e s e bb e e e e bbe e e e sabeeeesbreee s 34
A.5.1.2.  REAU REQUEST......eeiiiiiiie ittt ee ettt e bt e et e o1 bt e ek b et e e aabe e e e 1R b et e e et b et e e abe e e e s a bbb e e e bbe e e e nbne e e s nreee s 35
4.5.1.3.  STANTAII RESPONSE .....eeiiiiiieeitiie ettt e ettt e et e e s bt e e bbbt e e aabe e e e sab bt e e e bbb e e e eabb e e e s bbe e e s anbr e e e nabneeesbneee s 36

45.2 S ige] o[ I U T o =Y g To Lo PP PR PP 37

SCHOTT

glass made of ideas




N V41 (=Y =T [0 1= PR EEPRR 37
N = (=T (o [ 2 L To [ =E) ST EEPR 38
T TS - g T F= T (0 I =T o o] o T PP EEPT 39
45.3 StroDE PUISE DULY CYCIE .oeieieiii ettt e e e e e e e e e e et e e e e e e e st e nreeeeeeesannnsrnnees 40
T T V141 (=Y L= [ 01T APPSR 40
4.5.3.2.  REAU REQUEST.....ceeiiiiiiie ittt ettt e et e e s b et e ekt oo e st e e 1Rt e e e s b et e e ab et e e s br e e e e s n et e e e ne e e s nreee s 41
4.5.3.3.  STANUAII RESPONSE .....eeiiiiiieiittie ettt e et e e s b et e ek et e s e st e e s bt e e ek b et e e ean e e e e s b ne e e e e nnr e e e nanne e e s nreee s 42
4.6  EXTERNAL TRIGGER CONFIGURATION ....cttiiitiiitttttetetessiasssrssetetesssasssrsseteaesssasnsrae et e aesssasrara e et e e e s s sanrnnreeeaeeseas 43
G R I ([0 T[] gl - 10 L] TP PP PP PPPPPPPPPPRPNE 43
4.6.1.1.  WWIIEE REQUEST ... .eeeieiiiiie ittt ettt et e oo b e e ekt e e st e e e o bt e e ek b et e e ab et e e s bn e e e e nne e e e nnne e e s nneee s 43
4.6.1.2.  REAU REQUEST.....ceiiiiiiiieiiiiie ettt ekt e et e e s b et e ekt e e e st e oo n e e e e s b e e e e e an et e e s Rn e e e e e n et e e nnn e e e s nreee s 44
4.6.1.3.  STANUAII RESPONSE .....eeiiiieiieittie ettt e et e e st e e ek e et e e e s et e e an et e e e s b et e e aabe e e e s b ne e e e antn e e e nann e e e s nneee s 45
4.6.2  Trigger CONFIQUIATION. ......citiiiei ittt ettt e et e e e st e e e e s be e e e e st b e e e e sabr e e e e sbbeeeeabbeeeesabneeeeaan 46
4.6.2.1.  WWIIEE REQUEST ... .eeeieiiiiie ittt e ekt e et e e e bt e e ekt e e e st e e oo bt e e ek e et e e as et e e s bn e e e e nne e e e nnne e e s nneee s 46
T = (=T (o [ 2 L To [ U =T SR RUPRSRP 49
T T - g o F= U0 I =T o o] o TIPSR 50
R T I o o =Y gl =T 6713 (=1 T SR 53
T T V141 (=Y =T [ 01T SRR RRPRRRT 53
T T = (=T (o [ 2 L= To [ U =T SR EEPRR 53
T e T - g T F= U0 I =T o o] o TSP UEPRRO 54

5. INFORMATION COMMANDS ...t s 55
5.1 MC-D 1100 DATA oottt s 56
511 LCTo B fo] (oot IV =] £ o o PP PR PPPRPP PRSP 56
Lo 00 O I L= To [ 3= T 1= ] USROS 56

Lo 0 S = g o = 1o 0= o o L] SO STRRPTPR 57
512 GOEDEVICE ID ...ttt ettt e et e o e e e e e e e e e e et e e aE e e e e e e e e e e e e e 58
L O I L= To [ 3= T 1= ] USSR 58
5.1.2.2.  SEANUAII RESPONSE ....oeiuiiiiiiiitiie ettt et e ettt ea et e e s h bt e e e b et e e o s b et e e as b et e e aabe et e e s b et e e an b b e e e asbe e e s s nneeeanbneeenae 59
5.1.3 1=y Y01 ATz T =T 1 o o SRR 60
LT O 0 R =T To [ =T U= ] SO PO PP PP PP OPPPP PPN 60
5.1.3.2.  SEANUAII RESPONSE ....cciuiiiiiiiitite ettt e et a bt e e a et e e s h bt e e ettt e ek b et e e ah b et e e aabe et e e s b et e e an b b e e e aabbe e e s s e e e e anbneeenae 61
514 7=y =T 0 N[0T o] oY PR 62
LT R I =T To [ =0 U= ] SO PP PP PP OPPRP PRSI 62
5.1.4.2.  SEANUAII RESPONSE ....eeiuiiiiiiiitiie ettt ee et e e ettt e ket e e s h bt e e ek bt e e o s b et e e as b et e e aabe et e s s b et e e an b b e e e abbe e e e nnnneeeanbneeenae 63
5.15 (1o = Tl D LoE Yol o] (o] o B PP PP O PPPPPPPPPPTN 64
L T R =T To [ =0 U= ] SO O PP PP PP OPPRP PRSI 64
5.1.5.2.  STANUAIA RESPONSE ... ..eiiiiiiieiiiiitte et e e e ettt e e e e ettt et e e e e o sk bbb ettt e e e e e s a bbb et e e e e e e ann bbb e et e e e e e e aanbbbeeeeeeesanbnrreeeeeeaan 65
5.1.6 Gt SErIAI NUIMDET ......eeeiei et et e et e e st e e st e e e e annre e e e aanreee e e 66
L0 G0 B o {=T= o = To (UL S PP UP TS PPPPPRTP 66
5.1.6.2.  STANUAIA RESPONSE ... ..uitiiiiieiiiittee e e ettt e e e e ettt e e e e e e s e bbb ettt e e e e e s a bbbttt e e e e aann bbb e et e e e e e e aanbbeeeeaeeesasbnrreeaeeeaan 67

5.2 RING LIGHT DATA e e e e s st e e e e e e e s e s r e e e e e e e s s s e et reae s e s asnens 68
521 Gt RL PArt NUMDET.....ceiiiiiiee ettt et e st e e s et e e et et e e annre e e e sanreee e e 68
L I B o {=T= o = To (UL ST TP PPPPPRTP 68
5.2.1.2.  STANUAIA RESPONSE ... ..eiiiiiiieiiiiitte et e ettt e e e ettt e e a4 e sk bbb ettt e e e o e s e bbbt e e e e e e aannbbbe e e e e e e e e aanbbbeeeeeeesanbnrreeeaeeaan 69
5.2.2 Get RL Part DESCIIPLON ....coceeieeeeece e 70
B5.2.2.1. REAU REUUEST.....ciieiiiitiee ittt e oottt e e e oo e h bbbttt e e oo e ah bbb et e e e e e e nn bbb e et e e e e e e abbb e e e e e e e e e anbnrreeeeeeaan 70
5.2.2.2.  STANUAIA RESPONSE ... ..eiiiiiiiee ittt ettt e e e oottt e e a4 e st b bbbttt e e e o e s a bbbttt e e e e aann bbb e et e e e e e e aanbbbeeeaeeesanbnrreeeaeeaan 71
5.2.3 Get RL Serial NUMDET ...ttt ettt et e e s e e s st e e e s nre e e e aanreeeenan 72
LT O I = T= o = To (UL ST UTPT O PPPPPRRP 72
5.2.3.2.  SEANUAII RESPONSE ....coiuiiiiiiiitiie ettt ettt e et s et e e s h bt e e et et e e o s b et e e as b et e e aabe et e o s b et e e anE bt e e asbe e e e nsneeeeanbneeenan 73
524 Get RL TEMPEIALUIE STALUS ........eeeieiieeie ettt e e e e e e s e e e e e s e s n et e e e e s e e enrrnnees 74
B5.2.4. 1. REAU REOUEST.....eiiiiiiieitiie ettt ettt e e e e s bt e e ek bt e e ok b et e e e s b et e e ek et e e e bbbt e ek b et e e abb e e e e b e e e e annne e e e 74
5.2.4.2.  SEANUAII RESPONSE ....cciuiiiiiiiitiie ettt ettt e ettt e et e e st bt e e et et e e ok b et e e ah b bt e e aabe et e e s be e e e an b b e e e aabbeeesnnbneeeanbneeenae 75
5.2.5 Gt RL TEMPEIATUIE ......eieieeie e ettt e et e e e e e st e e e e e e s b e e et e e e e e s e b b r e e et e e e s e e nnrrneeeas 76
L ST I =T To [ =0 U= ] O O OO PP OUPRPPPPRIN 76
5.2.5.2.  SEANUAIA RESPONSE ....cciuiiiiiiiitiee ettt ettt e ettt e h bt e e et et ook bt e e ah b bt e e ek et e e e bbbt e e an b b e e e abbe e e e anbeeeeanbneeenae 77

6. ADDITIONAL COMMANDS ...ttt eeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeseeesessseessessssessssssssnsssssssnsssnssnsnssnsnnsnsnsnnnnnes 78
6.1  COMMUNICATION SETTINGS ..eiiiuutreneteteeasaaistreeeteaessaasssbeseeeaeaasas e e ee e et e e e s s s na b e ee et eeeeaess s beee e et e e e s aananbreneeeeeesaannes 79
6.1.1 CRANGE AGAIESS...cce ittt e et e e e sttt e e st e et e e s be e e e e sabe e e e e abbeeeeabbeeeesbbeeeesabbeeeeane 79
L2 0 0 A 1V 4 (= L= To U= O O OO PP PP OUPPPTUPRRIN 79

(2 0 2 =T To [ =0 U= ] O O PP P P PP OUPRPPUPRIN 79
6.1.1.3.  SEANUAIA RESPONSE ....cciuitiieiiitiie ettt ettt et e ettt e et e e e s b e e ettt e o s b et e e ah b bt e e aabe e e e s sbe e e e an b b e e e aabbe e e s nnbneeeanbneeenan 80

SCHOTT

glass made of ideas




3

LIST OF TABLES
Table 1: RESPONSE EITOr COUES. ... ...ttt oottt et e e e e e s s bbbt e e e e e e e e e anbbbeeeeaaeseaaanbbsaeeeaeeseaannnenneeas 12
Table 2: Light Control COmMMANAS OVEIVIEW .......ueeiiieeiiiiieiiiiie e e e s irietereee e e s s ssa e eaeeessasntaaeeeeeeessanssraraeeeeeessannsesneees 13
Table 3: Common INtENSIitY — WIE REQUEST ......uuiiiiieei i iiiiiiiie et e e e e e s st e e e e e e s e st e e e e e e s s snanraaaeeeeeesesnnnneereees 14
Table 4: Common INteNSity — REAA REQUEST .......uueiiiei i e e e e s e e e e e s e st r e e e e e s s ananraaaeeeeeesessnnnrneees 15
Table 5: Common Intensity — Standard RESPONSE ........ocuviiiiiiee et ie e e e s s s r e e e e s s s e e e e e e s s s snraeaeeeaeessssnnrrneeees 16
Table 6: Individual INteNSity — WIItE REQUEST.......uiiiiii i e e e e s e e e e s e s r e e e e e s s s a e e e e e e e s e e nnnnreeees 17
Table 7: Individual INtensity — REAU REQUEST .......cciiiiiii it e e e e s e e e e s e st e e e e e e s s annra e e e e e e e e s e s snnneneeees 18
Table 8: Individual Intensity — Standard RESPONSE..........cuiiiiiieiiiit ettt e e st e e e b e e e e nnnes 19
Table 9: Segment States — WINE REQUEST. .......couiiiiiiiiiii ettt ettt e s e s e e nb e e e e annes 20
Table 10: Segment StateS — REAA REQUEST .....c..uuiiieiiiiiie ittt ettt ae et s et e s e b e e e e nbe e e e e annees 21
Table 11: Segment States — Standard RESPONSE.........uuiiiiiiiiie ittt e s e st e e anbe e e e e annees 22
Table 12: Rotate Manual — WIEE REQUEST ........oiuiiiiiiiiiie ettt ettt e s e s e e e e nbee e e e nnnes 23
Table 13: Rotate Manual — Standard RESPONSE .......couuiiieiiiiiie ittt ettt a et e s et e e e s anb e e e e anbe e e e e annnas 24
Table 14; Rotate AUtOMALIC — WIItE REQUEST......uuuiiiie e iiiiiiiie e e e e s s e e e e s e st e e e e e e s s santaaaeeeeeesessnnnrereees 25
Table 15; Rotate AUtOMALIC — REAU REQUEST ......ueiiiii et ii et e e e e e e st e e e e e s e st e e e e e e s s sanraaneeeeeesesnnnnrneees 26
Table 16: Rotate Automatic — Standard RESPONSE.........ccuuuiiiiiee ettt e e e e s e s e e e e s e s e e e e e s s s snrarareeaeeesasnnrreeeees 27
Table 17: Rotation Speed — WILE REQUEST .......uuiiiiiie i e s e e e e e s e s e e e e e s s santa e e e e e e e e e s ssnnnenreees 28
Table 18: Rotation Speed — REAU REQUEST ..........uuiiiiiiiieiiieieeeieeieeeeeeeeeeeeeeeeaeaeaseseeeeesesesesesaeseeeererareeerareeerarererrrnnrrrrnnes 29
Table 19: Rotation Speed — Standard RESPONSE .....ccuuuiiiiiiiiieiiiee ettt ettt e e st e e e s asbe e e e anbee e e e annees 30
Table 20: ShULEr — WIHEE REQUEST . .......eeiieiiiiiee ittt ettt et bt e s e e e e e b bt e e e e sbb e e e eanbe e e e e nbn e e e e nnnns 31
Table 21: Shutter — REAU REGUEST. ... .ueiiiiiiiiie ittt et s bt e ekt e e e bbbt e e e anbe e e e e anbn e e e e annns 32
Table 22: Shutter — STANAArd RESPONSE ... ...uiiiiiiiii ettt e st e e e b b e e s eb bt e e e aasbe e e e asbe e e e aanbeeeesanrns 33
Table 23: StrODE — WIEE REQUEST ... ittt ettt et bt e e e b e e e e b bt e e e st bt e e enbe e e e e nbeeeeeanbns 34
Table 24: Strobe — REAU REQUEST.........ueiiiiiiiiie ittt ettt e et e s ekt e e e bbbt e e eanbe e e e e anbeeeeenanes 35
Table 25: Strobe — Standard RESPONSE .........uuuieiieiieiieeeeeeeeeeeeeeeeteeeeaeaeaeaeeeeeareeerere———————.——..—..——.r.rerr..—r.. 36
Table 26: Strobe Pulse Period — WIEE REQUEST .........uuiiieiiieiiiieiiieeeieeeeeeeeeeeeeseesesasasssesssssssasseeserssereessaressenserenrranrrrrnne 37
Table 27: Strobe Pulse Period — REAU REQUEST ..........uiiieiiiiieiiiiieeeeieeeeeeeetseaeeeesesesessseseseeeeeseeerererarererareerrnrerer. 38
Table 28: Strobe Pulse Period — Standard RESPONSE .........uuuvviiiiiiiiiiiiiieieiiieeeeeeeeessaseseserererererererererererr———————.. 39
Table 29: Strobe Pulse Duty CycCle — WILE REQUEST .........uvuiiiiiiieieiiieieeeeeeeeeeseesesesssssesssssssasseessssrsrersreressrnrrrerrrnnrrrrrne 40
Table 30: Strobe Pulse Duty CycCle — REAU REQUEST .........uuuiiiiiiiieieiieieeieeeeeeeeeeeeeeessssesesesesasseesersrasersseressrnrerernrnnrrrrrne 41
Table 31: Strobe Pulse Duty Cycle — Standard RESPONSE .......coiuuiiii ittt ettt e e 42
Table 32: Trigger PAuSe — WIHE REGUEST........ooiuiiiieiiiiie ettt aa bt e bt e e e et e e e s st e e e e anbn e e e e nnbnes 43
Table 33: Trigger Pause — REAU REQUEST .......ooiuuiiiiiiiiiie ittt ettt e e s s b e e e e nbe e e e e anens 44
Table 34: Trigger Pause — Standard RESPONSE. ......cciuuiiii ittt ettt e e e e s e bt e e e s e bt e e e e aneeas 45
Table 35: Trigger Configuration — WILE REQUEST .........uuiiiiiiiie ettt e e 47
Table 36: Trigger Configuration — REAA REQUEST ..........uiiiiiiiiieiiiit ettt nbe e e e e 49
Table 37: Trigger Configuration — Standard RESPONSE ........euivuiiiiiiiiiiiiieieiiereeeteeeeesereresererererererererrrera—————————————————. 51
Table 38: Trigger PersiSteNCE — WIEE REMUEST .......uuuiiiiieiiieieiieieeeeeeeeeeeeeeeseasseesesasesesssssesesesssesereraseeesaresseassssrrsnnrrrrnnes 53
Table 39: Trigger Persistence — Standard RESPONSE ........uuuiuiiiiiiiiiiiiiieeeeeieeeeeereresererererererererererrrrrrrer————————————————————. 54
Table 40: Information COMMANAS OVEIVIEW...........uiiiiiriiieiiiiit ettt e et e s st e e et e s e e e e e nnre e e e e aannes 55
Table 41: Get Protocol VErsion — REAU REQUEST..........uuuuiiieiiieiiiieieieeieeieeeteeeseesesesesasssesesesasssesersrerererareerraearer.—. 56
Table 42: Get Protocol Version — Standard RESPONSE .........uuiii ittt ettt ettt saeeas 57
Table 43: Get DeVice ID — REAU REQUEST.......cooiuiiiieiieiii ettt ettt et e et e e s et e e e e nbae e e e anbeas 58
Table 44: Get Device ID — Standard RESPONSE ......ccciiuuiiiiiitiiie ittt ettt ettt a et e s bt e e e et be e e s s tbe e e e asbeeeeeanees 59
Table 45: Get Software Version — REAA REQUEST..........uii ittt ettt s a b e e s e nbe e e e e saeeas 60
Table 46: Get Software Version — Standard RESPONSE .........uiiiiiiiieiiiii ettt e b 61
Table 47: Get Part NUMber — REAU REQUEST..........iii ittt e et e e e b 62
Table 48: Get Part Number — Standard RESPONSE ........uuuiiiiiiiiiiiiieiiieeieeeeeeeereeesesasessssseseresaeererererarererarerrrare————. 63
Table 49: Get Part Description — REAA REQUEST........coi i e e e e eanee s 64
Table 50: Get Part Description — Standard RESPONSE ... ....uuiiiiiiaii ittt e s e e e e e e e e snabeeeeeas 65
Table 51: Get Serial NUMbEr — REAU REQUEST ......coii ittt e e e st e e e e e e s e aanneeeeeas 66
Table 52: Get Serial Number — Standard RESPONSE .........uuiiiiiiiiiiiiie et a e e 67
Table 53: Get RL Part NUMber — REAA REQUEST .......coii ittt e e e et e e e e e e e e eabee e 68
Table 54: Get RL Part Number — Standard RESPONSE ........uuiieiiiiiie ittt ettt e st e e nnbee e e e nneees 69
Table 55: Get RL Part Description — REAA REQUEST .......ccoiiuiiiieiiiiie ittt sttt e et e e st e e e e 70
Table 56: Get RL Part Description — Standard RESPONSE .......ccoiuiiieiiiiiie ittt e e sneees 71
Table 57: Get RL Serial NUMber — Read REQUEST..........oiiiiiiiieiiii ettt 72
Table 58: Get RL Serial Number — Standard RESPONSE ... ....uiiiiiiiieiiiiie ettt et et 73
Table 59: Get RL Temperature Status — RAd REQUEST........coiii it 74

SCHOTT

glass made of ideas




4

Table 60: Get RL Temperature Status — Standard RESPONSE ........c.uvviiiiieee i iiieieeee e e e s s s e e e e s snrrrree e e e e s e snrreeeees 75
Table 61: Get RL Temperature — REAA REQUEST ........coi ittt ettt e e e e e e s e e e e e e e e e s e annneeeeeas 76
Table 62: Get RL Temperature — Standard RESPONSE ........uuiiiiiiiiiiiiiiiieie ettt e et e e e e e e s beae e e e e e e e e snnbeeeeeas 77
Table 63: Additional COMMANTS OVEIVIEW ......cciutiiieiiiiit ittt ettt ettt e e et bt e e aasbe e e e abbe e e e asbe e e s anbe e e e eanbeeeeeannns 78
Table 64: Change AJAresSs — WIEE REQUEST ........uuiiiiiiiiieiit ettt ettt et e et e s e bb e e e et e e e e anneas 79
Table 65: Change Address — Standard RESPONSE ........uiiiiitiiieiiiii ettt e e e e e e e e et e e e s aannes 80

SCHOTT

glass made of ideas




Figure 1:
Figure 2:
Figure 3:
Figure 4:
Figure 5:
Figure 6:
Figure 7:
Figure 8:
Figure 9:

5

LIST OF FIGURES

GENEIAl MESSAYE SEIUCTUIE ....ceiiii ittt e ettt e e e e et b et e e e e e e e e aabebe e e e e e e e e sannbbbbeeaaaeaeaannnreneeas 10
(g = Lo I LT [ TS A =T o o] o] - PR 11
WIrite€ REQUESTE EXAMPIE ... s e e e e e s s s e e e e e e s e s anba e e e e eaeessansstanneeaeeesannnes 11
Standard RESPONSE EXAMPIE ........uuiiiiiiie it e e e s e r e e e e e s s s e e e e e e s s an e e e e eaeeessnnntanneeaeeeas 12
ErTOr RESPONSE EXAMPIE ittt e e e e e et e et e e e e s s et e e e et e e e e s ssantesaeeeeeeessssnsanereeaeeenannnes 12
Common Intensity — Write REQUESE EXAMPIE .....uuiiiiiieii ettt e e e e s et rrar e e e e e e s nnnreae e 14
Common Intensity — Read ReqUESt EXAMPIE........ocoiiiiiiiiiiiiic e 15
Common Intensity — Standard ReSpoNSe EXamPIe .........oiiiiiiioii e 16
Individual Intensity — Write REQUESE EXAMPIE .....oooiiiiiiiiiiiie ettt e e 17

Figure 10: Individual Intensity — Read Request EXAMPIE ..........coooiiiiiiiiiiiie et 18
Figure 11: Individual Intensity — Standard ReSponse EXamPIe .........ooo it 19
Figure 12: Segment States — Write REqQUESE EXAMPIE .......cooiiiiiiiiiiiiii ettt sbre e 20
Figure 13: Segment States — Read ReqUESE EXAMPIE ......cooi ittt 21
Figure 14;: Segment States — Standard RESPONSE EXAMPIE ....uviiiieiiiiiiiiiiieiee e e e e e e e e e e s nnnes 22
Figure 15; Rotate Manual — Write REQUESE EXAMPIE........coi ittt e e e et re e e e e e s e s e e e e e e e s e nnnes 23
Figure 16:; Rotate Manual — Standard Response EXamPIe .........ccoveiiiiiiiiiiiiiec st e e e e sraeee e e e 24
Figure 17: Rotate Automatic — Write ReqUESt EXAMPIE .......c..eviiiiiiee ittt e srere e e e e e e e s e e e e e e e s e nnnes 25
Figure 18: Rotate Automatic — Read Request EXample ... 26
Figure 19: Rotate Automatic — Standard RESPONSE EXAMPIE ......cocuuiiiiiiiiiiiiiiiee ettt 27
Figure 20: Rotation Speed — Write ReqUESt EXAMPIE ... ...ooiiiiiiiiiiiiee ettt et e 28
Figure 21: Rotation Speed — Read Request EXAMPIE ...ttt 29
Figure 22: Rotation Speed — Standard ReSPONSE EXAMPIE ......cooiiiiiiiiiiiiee ettt 30
Figure 23: Shutter — Write ReqUEST EXAMPIE ....cooiiiiiiiii ettt e e sbne e e e aaes 31
Figure 24: Shutter — Read REQUESE EXAIMPIE ......coiiiiiiiiiiiiei ittt ettt e e e st e e e sbb e e e e sbr e e e e sbneeeeanes 32
Figure 25: Shutter — Standard Response EXample ... 33
Figure 26: Strobe — Write Request EXamPpIle ... 34
Figure 27: Strobe — Read Request EXampIe ... 35
Figure 28: Strobe — Standard Response EXample ... 36
Figure 29: Strobe Pulse Period — Write Request EXample...........oooooi 37
Figure 30: Strobe Pulse Period — Read Request EXample.........oooooiiiiiii 38
Figure 31: Strobe Pulse Period — Standard ResSponse EXample ........coo it 39
Figure 32: Strobe Pulse Duty Cycle — Write ReqUESt EXAMPIE ........uiiiiiiiiiiiiiiiee ettt 40
Figure 33: Strobe Pulse Duty Cycle — Read Request EXample..........ooiiiiiiiiiiiiii e 41
Figure 34: Strobe Pulse Duty Cycle — Standard ReSpONSE EXaMPIE ... ...cooiiiiiiiiiiiiii ettt 42
Figure 35: Trigger Pause — Write ReqUESt EXAMPIE .........cooiiiiiiiiiiiie ettt 43
Figure 36: Trigger Pause — Read ReqUESE EXAMPIE ........uiiiiiiiiiii ettt e et e e e sbaeeeeanes 44
Figure 37: Trigger Pause — Standard Response EXample ... 45
Figure 38: Trigger Configuration — Write Request EXample ... 48
Figure 39: Trigger Configuration — Read Request EXample...........ccoooii 49
Figure 40: Trigger Configuration — Standard Response Example ..........ccccoo i 52
Figure 41: Trigger Persistence — Write Request EXample............oooo i 53
Figure 42: Trigger Persistence — Standard Response EXampPIe.........ccooiiiiiiiiiiiiiiii e 54
Figure 43: Get Protocol Version — Read Request EXamPIE ... 56
Figure 44: Get Protocol Version — Standard ReSPONSE EXAMPIE........ccooiiiiiiiiiiiiiiiiiee e 57
Figure 45: Get Device ID — Read ReqUESE EXAMPIE .........oiiiiiiiiie et 58
Figure 46: Get Device ID — Standard RESPONSE EXAMPIE ......oiiiiiiiiiiiiiiiee ettt e e e sbaee e 59
Figure 47: Get Software Version — Read Request EXamPIE ... 60
Figure 48: Get Software Version — Standard Response Example..........ccccooi 61
Figure 49: Get Part Number — Read Request EXAMPIE ..ot 62
Figure 50: Get Part Number — Standard ReSponse EXamPIe..........cooi i 63
Figure 51: Get Part Description — Read Request EXAMPIE ........ooiiiiiiiiiiiie et 64
Figure 52: Get Part Description — Standard Response EXamMPIE ......oooiiiiiiiiiii et 65
Figure 53: Get Serial Number — Read Request EXaMIPIE ..........ueiiiiiiiiiiiiiiie et e e 66
Figure 54: Get Serial Number — Standard ReSponse EXAMPIE ..........cooiiiiiiiiiiiiiiiiiiee e 67
Figure 55: Get RL Part Number — Read Request EXamPIe ........oooiiiiiiiiii ettt 68
Figure 56: Get RL Part Number — Standard ReSpONSE EXAMPIE .......ccoiiiiiiiiiiiiieiiiiee et sieee e 69
Figure 57: Get RL Part Description — Read Request EXamPIe.......c.uoi i 70
Figure 58: Get RL Part Description — Standard ReSpoNSse EXamMPIE.........cccoiiiiiiiiiiiii it 71
Figure 59: Get RL Serial Number — Read ReqUEeSt EXAMPIE ......ooiiiiiiiiiiiiii et 72

SCHOTT

glass made of ideas




Figure 60:
Figure 61:
Figure 62:
Figure 63:
Figure 64:
Figure 65:
Figure 66:

6

Get RL Serial Number — Standard Response EXamPpPle .........cccooiiiiiiieiiiie e 73
Get RL Temperature Status — Read Request EXamPle ... 74
Get RL Temperature Status — Standard Response Example............c...oooiioiiiiiiiieecee e, 75
Get RL Temperature — Read ReqUESt EXAMPIE......ccoiiiiiiiiiie ittt 76
Get RL Temperature — Standard Response EXamPle ............oooiiiiiiiiiiiiii e 77
Change Address — Write ReqUESE EXAMPIE ........uuiiiiiiiiieiiiii ettt 79
Change Address — Standard ReSpPONSE EXAMPIE .........oooiiiiiiiiiiiiieiiiie et 80

SCHOTT

glass made of ideas




ASCII
EOM
ID
MC-D
MSB
PC
RL
usB
VCP

7

LIST OF ABBREVIATIONS

American Standard Code for Information Interchange
End Of Message

Identifier

Microscopy Controller - Digital

Most Significant Bit

Personal Computer

Ring Light

Universal Serial Bus

Virtual Communication Port

SCHOTT

glass made of ideas




1.General

1.1 Purpose of this Document

This document describes the general interface control for the MC-D 1100 regarding the protocol version 2.0.

In this context, this document describes the hardware layer, the protocol structure and the commands used for the
provision and retrieval of light states and settings as well as for the retrieval of information data.
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2.System Connection

This chapter describes and references the necessary hardware for the physical layer and general connection-
based information.

2.1 Electrical Connection

The MC-D 1100 has an USB connector through which it is connected to the PC.

The internal USB-serial converter will be activated only if the MC-D 1100 receives appropriate power through the
separate power input.

Then the MC-D 1100 will provide a virtual communication port (VCP) for serial communication via this protocol.

2.2 Serial Port Configuration

The serial communication with the MC-D 1100 is based on the following serial port configuration:
Data Rate: 9600 Bit/s

Data Bits: 8

Stop Bits: 1

Parity: None

2.3 Start-Up Sequence

After power-on and successful USB subscription at the PC, the MC-D 1100 is immediately ready to process
messages and needs therefore no specific start-up sequence.
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3.Communication Principles

This chapter describes the general communication principles, the appropriate protocol structure and related
message types.

3.1 General Definitions

The protocol is based on ASCII characters and is a master-slave oriented communication protocol whereat the PC
acts as the master and the MC-D 1100 as the slave. The slave never starts the communication by itself but must
always be requested by the master.

All integer numbers are hexadecimal encoded and transmitted with the most significant bit (MSB) first. The
corresponding ASCII characters for the hexadecimal values for 0 - 9 are ‘0’ - '9’ (48 - 57 / 0x30 — 0x39) and for 10 -
15 are ‘A’ - ‘F’ (65 - 70 / Ox41 - 0x46) or ‘a’ - 'f" (97 - 102 / 0x61 - 0x66). Floating point numbers are converted to
integer numbers appropriately.

As a convention, this document always uses uppercase letters.

3.2 General Message Structure

In general, each message from the master or the slave consists of the slave address, the command code, the
command data, and an end of message (EOM) terminator.

Progress of Transmission >
Byte 0 Byte 1 Byte 2 Byte ... Byte ... Byte N
Address Command Code Command Data EOM

Figure 1: General Message Structure

3.2.1 Address
The address is a 4-Bit integer number with the range from 0 to 15 and is encoded with one ASCII character.
The default address of the MC-D 1100 is 15 and therefore ASCII character ‘F’ or ‘f".

3.2.2 Command Code

The command code is always a two ASCII character mnemonic of the command. Letter characters can be used in
both upper and lower case.

3.2.3 Command Data
The command data can be maximum up to 96 characters and depends on the corresponding command.

3.2.4 End Of Message Terminator
The end of message terminator is always the ASCII character ‘;’ (59 / 0x3B).
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3.3 Message Types

All messages sent by the master are called requests and are further differentiated into read and write requests
depending on whether the master wants to read or write data.

All messages sent by the slave are called responses and are further differentiated into standard and error
responses depending on whether the slave accepts or denies the request from the master.

3.3.1 Read Request

If the master wants to read data from the slave, it must send a read request. The command data for a read request
consists always of the single ASCII character ‘?’ (63 / 0x3F). The slave always replies to a read request either with
a standard or error response.

Progress of Transmission

Byte 0 Byte 1 Byte 2 Byte 3 Byte 4
ASCII F P v ? :
Dec 70 80 86 63
Hex 0x46 0x50 0x56 0x3F

Address 15

Command Code
Get Protocol Version ('PV')

Command Data
Read Request ID

End Of Message Terminator I— —————————————————————————————————

Figure 2: Read Request Example

3.3.2 Write Request

If the master wants to write data to the slave, it must send a write request. The command data for a write request
depends on the specific command. The slave always replies to a write request either with a standard or error
response.

Progress of Transmission

Byte 0 Byte 1 Byte 2 Byte 3 Byte 4 Byte 5 Byte 6 Byte 7
AsClI F B R 0 0 0 0
Dec 70 66 48 48 48 48
Hex 0x46 _0x42 0x30 0x30 0x30 0x30
|
Address 15 —— J : : 1
|
Command Code : : :
Set Common Brightness (BR') | —————————————— | : I
|

Command Data : :
Brightness: 0% f————————eee— it :
|
End Of Message Terminator I— ——————————————————————————————————————————————————————— i

Figure 3: Write Request Example
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3.3.3 Standard Response
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If the slave accepts the read or write request from the master, it sends the corresponding data via a standard

response.
Progress of Transmission ’
Byte 0 Byte 1 Byte 2 Byte 3 Byte 4 Byte 5 Byte 6 Byte 7
ASClI F B R 0 0 0 0 = =
Dec 70 66 82 48 48 48 48
Hex 0x46 0x42 0x52 0x30 0x30 0x30 0x30
Address 15F-—— 4 : :
Command Code : :
Set Common Brightness (BR')  [———————=—=—=———=—— ! :
|
Command Data :
Brightness: 0 e e e e e e e e e e e e e e e e e s e =
End Of Message Terminator |— ———————————————————————————————————————————————————————

Figure 4: Standard Response Example

3.3.4 Error Response

If the slave denies the read or write request from the master, it sends the error response ID character ‘' (33 / 0x21)
followed by an appropriate three-character error code via an error response. The possible error codes are listed in
Table 1.

Progress of Transmission

Byte 0 Byte 1 Byte 2 Byte 3 Byte 4 Byte 5 Byte 6 Byte 7
Ascll F B iZa ] 0 0 3
Dec 70 66 90 33 48 48 51
Hex 0x46 0x42 0x5A 0_x|21 0x30 0x30 0x33
Address 15 -—— ! :
C d Code :

Unknown Command ('BZ')

Command Data

Error Response ID

3/0x003

Error Code:

End Of Message Terminator biiiiiiiiiiiiiii i i i i i i i i i i i i i i i o
Figure 5: Error Response Example

Error Code Description

0x002 Syntax error.

0x003 Unknown command.

0x004 Write request not supported for this command.

0x005 Read request not supported for this command.

0x006 Value out of range.

0x007 Value too low.

0x008 Value too high.

0x009 Value not a number.

0x00B Command not supported.

Table 1. Response Error Codes
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4.Light Control Commands
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This chapter summarizes the commands used for the light control of the MC-D 1100. This includes the functionality
for the segment intensity, the segment pattern, the segment rotation, the shutter and strobe control as well as the
configuration for the external trigger input.

The following table gives a command overview.

Command Mnemonic Description
Segment Intensity

Common Intensity BR Get/Set the intensity for all segments at once.
Individual Intensity Bx Get/Set the intensity for all segments at once or for individual

segments.

Segment Pattern
Segment States SC Get/Set the segments that shall be active.
Segment Rotation

Rotate Manual RT Rotate the current segment pattern one step clockwise or

counterclockwise.

Activate/Deactivate the clockwise or counterclockwise
Rotate Automatic RA automatic rotation of the current segment pattern or

get the current rotation mode.
Rotation Speed RV Get/Set the speed for the automatic segment rotation.

Shutter Control

Shutter SH Activate/Deactivate the shutter or

get the current shutter state.

trobe Control

Activate/Deactivate strobe light or
Strobe ST get the current strobe light state.
Strobe Pulse Period SF Get/Set the strobe light pulse period.
Strobe Pulse Duty Cycle SD Get/Set the strobe light pulse duty cycle.

External Trigger Configuration

Get/Set the minimum pause time between the detection of an
Trigger Pause TP external trigger signal and the recognition of the next external

trigger signal.
Trigger Configuration TR Get/Set the reaction to an external trigger signal.
Trigger Persistence TS Store the currently active trigger configuration permanently.

Table 2: Light Control Commands Overview
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4.1 Segment Intensity
This sub chapter specifies and describes all commands regarding the segment intensity.

4.1.1 Common Intensity
This command is used to get or set the intensity for all segments of the connected ring light at once.

4.1.1.1. Write Request
The following table summarizes and describes the complete command request.

Field Byte | Bit Value Remark
4-Bit
Address 0 All Integer | Slave Address
[0;15]
Command Code 1-2 | Al ‘BR’ Common Intensity Command

Intensity value in the range from 0 to 1000.
Intensity in % is calculated based on the
16-Bit following formula:

Command Data 3-6 | All Integer Iy, = Value * 10
Min.: 0.0 %
Max.: 100.0 %

End Of Message 7 All 5 Message Terminator

Table 3: Common Intensity — Write Request

Progress of Transmission

Byte 0 Byte 1 Byte 2 Byte 3 Byte 4 Byte 5 Byte 6 Byte 7
ASCII F B R 0 1 F 9 I
Dec 70 66 82 48 49 70 57
Hex 0x46 0x42 0x52 0x30 0x31 0x46 0x39
| i
Address 15 | ——- ! |
Command Code I |
Common Intensity (BR) = pF—-————————————— ! I
|
Command Data I
Intensity: 505% |p—-———————————— e —————— 4
End Of Message Terminator }— ———————————————————————————————————————————————————————

Figure 6: Common Intensity — Write Request Example
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4.1.1.2. Read Request
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The following table summarizes and describes the complete command request.

Field Byte | Bit Value Remark
4-Bit
Address 0 All Integer | Slave Address
[0;15]
Command Code 1-2 | Al ‘BR’ Common Intensity Command
Command Data 3 All “ Read Request ID
End Of Message 4 All Y Message Terminator

Table 4: Common Intensity — Read Request

Progress of Transmission

Address

Command Code

Common Intensity ('BR’)

Command Data

Read Request ID

End Of Message Terminator

Byte 0 Byte 1 Byte 2 Byte 3
ASCII F B R ?
Dec 70 66 82 63
Hex 0x46 0x42 0x52 0x|3F
S |
15} ! |
| |
! |
_______________ | |
1
|
|
__________________________ J

Figure 7: Common Intensity — Read Request Example
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4.1.1.3. Standard Response
The following table summarizes and describes the complete command response.

Field Byte | Bit Value Remark
4-Bit
Address 0 All Integer | Slave Address
[0;15]
Command Code 1-2 | Al ‘BR’ Common Intensity Command

Intensity value in the range from O to 1000.
Intensity in % is calculated based on the
16-Bit following formula:

Command Data 3-6 | All Integer I, = Value * 10
Min.: 0.0 %
Max.: 100.0 %

End Of Message 7 All Y Message Terminator

Table 5: Common Intensity — Standard Response

Progress of Transmission

Byte 0 Byte 1 Byte 2 Byte 3 Byte 4 Byte 5 Byte 6 Byte 7
ASCII F B ) R 0 1 F 9 I
Dec 70 66 82 48 49 70 57
Hex 0x46 0x42 _0x52 0x30 0x31 0x46 0x39
| Ox ;
Address 15 |- ——-! ! {
|
Command Code : |
|
Common Intensity (BR) ~  |—————————————— ! |
|
Command Data :
Intensity: 505% | e e e 4
End Of Message Terminator I— ———————————————————————————————————————————————————————

Figure 8: Common Intensity — Standard Response Example
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4.1.2 Individual Intensity

This command is used to get or set the intensity for all segments of the connected ring light at once or only for an
individual segment.

4.1.2.1. Write Request
The following table summarizes and describes the complete command request.

Field Byte | Bit Value Remark
4-Bit
Address 0 All Integer | Slave Address
[0;15]
1 All ‘B’ Individual Intensity Command
Individual Segment Selection:
Command Code 4-Bit  |»> ‘0’: All Segments
2 All Integer |>» ‘1’: Segment 1
[0;8] >

> ‘Ié.’: Segment 8

Intensity value in the range from O to 1000.
Intensity in % is calculated based on the
16-Bit following formula:

Command Data 3-6 | All Integer Iy, = Value * 10
Min.: 0.0 %
Max.: 100.0 %

End Of Message 7 All Y Message Terminator

Table 6: Individual Intensity — Write Request

Progress of Transmission

Byte 0 Byte 1 Byte 2 Byte 3 Byte 4 Byte 5 Byte 6
ASCII F B 4 0 1 E 9
Dec 70 66 52 48 49 70 57
Hex 0x46 0x42 0x34 0x30 0x31 0x46 0x39
| Ox :
Address 15 |— el | I
' [
Command Code I I
Intensity Segment4('B4') = |F—————————————— ! |
|
Command Data I
Intensity: B05% |[Fmmrmmmmmmm e m e e e 4
End Of Message Terminator l— ———————————————————————————————————————————————————————

Figure 9: Individual Intensity — Write Request Example
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4.1.2.2. Read Request

18

The following table summarizes and describes the complete command request.

Field Byte | Bit Value Remark
4-Bit
Address 0 All Integer | Slave Address
[0;15]
1 All ‘B’ Individual Intensity Command
Individual Segment Selection:
Command Code 4-Bit |» ‘0: All Segments
2 All Integer |>» ‘1’: Segment 1
[0;8] > ..
» ‘8:Segment 8
Command Data 3 All e Read Request ID
End Of Message 4 All Y Message Terminator

Table 7: Individual Intensity — Read Request

Progress of Transmission

Byte 4

Address

Command Code

Intensity Segment 4 ('B4')

Command Data

Read Request ID

End Of Message Terminator

Byte 0 Byte 1 Byte 2 Byte 3
ASCII F B 4 ?
Dec 70 66 52 63
Hex 0x46 0x42 0x34 0x3F
T
15 ——- I !
| I
| I
| |
_______________ | H
[
|
|
__________________________ J

Figure 10: Individual Intensity — Read Request Example
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4.1.2.3. Standard Response
The following table summarizes and describes the complete command response.

Field Byte | Bit Value Remark
4-Bit
Address 0 All Integer | Slave Address
[0;15]
1 All ‘B’ Individual Intensity Command
Individual Segment Selection:
Command Code 4-Bit  |»> ‘0’: All Segments
2 All Integer |>» ‘1’: Segment 1
[0;8] >

> ‘.é.’: Segment 8

Intensity value in the range from 0 to 1000.
Intensity in % is calculated based on the
16-Bit following formula:

Integer Iy, = Value * 10

Min.: 0.0 %

Max.: 100.0 %

Command Data 3-6 | All

End Of Message 7 All 5 Message Terminator

Table 8: Individual Intensity — Standard Response

Progress of Transmission >
Byte 0 Byte 1 Byte 2 Byte 3 Byte 4 Byte 5 Byte 6 Byte 7
AsCll F B 4 0 1 F 9 [
Dec 70 66 52 48 49 70 57
Hex 0x46 0x42 0x34 0x30 0x31 0x46 0x39
x T
Address 15 —— d I :
|
Command Code I |
Intensity Segment4('‘B4') = [—————————————— ! I
[
Command Data I
Intensity: 505% |fp-————————————————— e ——— 4
End Of Message Terminator I— ———————————————————————————————————————————————————————

Figure 11: Individual Intensity — Standard Response Example
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4.2 Segment Pattern
This sub chapter specifies and describes all commands regarding the segment pattern.

4.2.1 Segment States
This command is used to get or set the segments of the connected ring light that shall be active.

4.2.1.1. Write Request
The following table summarizes and describes the complete command request.

Field Byte | Bit Value Remark
4-Bit
Address 0 All Integer | Slave Address
[0;15]
Command Code 1-2 | Al ‘sC’ Segment States Command

Individual Segment State:

16-Bit » Bit 0: Segment 1 (0: Inactive / 1: Active)

Command Data 3-6 | All Inteqer > ..
9 » Bit 7. Segment 8 (0: Inactive / 1: Active)
» Bit 8-15: Reserved (Shall be 0)
End Of Message 7 All Y Message Terminator

Table 9: Segment States — Write Request

Progress of Transmission

Byte 0 Byte 1 Byte 2 Byte 3 Byte 4 Byte 5 Byte 6 Byte 7
ASCII F S ) c 0 0 4 1 | i |
Dec 70 83 67 48 48 52 49 L
Hex 0x46 0x53 0x43 0x30 0x30 0x34 0x31 %
| Ox ;
Address 15 ——- ! :
|
Command Code : |
|
Segment States ('SC') = [f—-—————————————— I |
|
Command Data :
Segment States: 1,7:0n/2-6,8:0ff f————————————————————————— 4
End Of Message Terminator I— ———————————————————————————————————————————————————————

Figure 12: Segment States — Write Request Example
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4.2.1.2. Read Request
The following table summarizes and describes the complete command request.

Field Byte | Bit Value Remark
4-Bit
Address 0 All Integer | Slave Address
[0;15]
Command Code 1-2 | Al ‘sC’ Segment States Command
Command Data 3 All “ Read Request ID
End Of Message 4 All Y Message Terminator

Table 10: Segment States — Read Request

Progress of Transmission >
Byte 0 Byte 1 Byte 2 Byte 3 Byte 4
ASCII F E EST I C : ?
Dec 70 83 ] 67 63
Hex 0x46 0x53 | 0x43 0x3F

! i I
Address 15 l— - : : :
Command Code : | |
Segment States ('SC') = |—————————————n 1 : :
| |
Command Data : :
Read RequestlD = = |f——————— e 1 :
End Of Message Terminator I————————————————__________________'

Figure 13: Segment States — Read Request Example
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4.2.1.3. Standard Response
The following table summarizes and describes the complete command response.

Field Byte | Bit Value Remark
4-Bit
Address 0 All Integer | Slave Address
[0;15]
Command Code 1-2 | Al ‘sC’ Segment States Command

Individual Segment State:
16-Bit » Bit 0: Segment 1 (O: Inactive / 1: Active)
Command Data 3-6 | All Integer > ..

» Bit 7: Segment 8 (O: Inactive / 1: Active)
» Bit 8-15: Reserved (Shall be 0)

End Of Message 7 All Y Message Terminator

Table 11: Segment States — Standard Response

Progress of Transmission

Byte 0 Byte 1 Byte 2 Byte 3 Byte 4 Byte 5 Byte 6
ASCII F S ] C 0 0 4 1
Dec 70 83 67 48 48 52 49
Hex 0x46 0x53 _0x43 (y_lso 0x30 0x34 0x31
el |
Address 15 l— : :
Command Code : |
Segment States (SC') [ —————————————— ! :
|
Command Data :
Segment States: 1,7:0n/2-6,8:0ff F————————————————————————— 4
End Of Message Terminator l— ———————————————————————————————————————————————————————

Figure 14: Segment States — Standard Response Example
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4.3 Segment Rotation
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This sub chapter specifies and describes all commands regarding the rotation of the current segment pattern.

4.3.1 Rotate Manual

This command is used to rotate the current segment pattern of the connected ring light one step clockwise or

counterclockwise.

4.3.1.1. Write Request

The following table summarizes and describes the complete command request.

Field Byte | Bit Value Remark

4-Bit

Address 0 All Integer | Slave Address
[0;15]

Command Code 1-2 | All ‘RT Rotate Manual Command
16-Bit Rotation Direction:

Command Data 3-6 | All Inteqer » 0x0001: Clockwise

9 » 0x0002: Counterclockwise
End Of Message 7 All Y Message Terminator

Table 12: Rotate Manual — Write Request

Progress of Transmission

Byte 0 Byte 1 Byte 2 Byte 3 Byte 4 Byte 5 Byte 6 Byte 7
F R i 0 0 0 2 L ]
70 82 84 48 48 48 50
0x46 0x52 0x54 0x30 0x30 0x30 0x32

Address 15

Command Code

Rotate Manual ('RT')

Command Data

Rotation Direction: Counterclockwise

End Of Message Terminator

Figure 15: Rotate Manual — Write Request Example

4.3.1.2. Read Request

Read requests are not allowed for this command.
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The following table summarizes and describes the complete command response.

Field Byte | Bit Value Remark

4-Bit

Address 0 All Integer | Slave Address
[0;15]

Command Code 1-2 | All ‘RT Rotate Manual Command
16-Bit Rotation Direction:

Command Data 3-6 | All Integer » 0x0001: Clockwise

9 » 0x0002: Counterclockwise
End Of Message 7 All Y Message Terminator

Table 13: Rotate Manual — Standard Response

Progress of Transmission

Byte 0 Byte 1 Byte 2 Byte 3 Byte 4 Byte 5 Byte 6 Byte 7
ASCII F R ir 0 0 0 2 [ ]
Dec 70 82 84 48 48 48 50
Hex 0x46 0x52 0x54 0_x|30 0x30 0x30 0x32
S | I
Address 15 l— I I
Command Code I |
Rotate Manual (RT') = [F—————————————— ! I
|
Command Data :
Rotation Direction: Counterclockwise F——————————————————————— —— 4
End Of Message Terminator I— ———————————————————————————————————————————————————————

Figure 16: Rotate Manual — Standard Response Example
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4.3.2 Rotate Automatic

This command is used to activate or deactivate the clockwise or counterclockwise automatic rotation of the current
segment pattern of the connected ring light or to get the current rotation mode.

4.3.2.1. Write Request
The following table summarizes and describes the complete command request.

Field Byte | Bit Value Remark
4-Bit
Address 0 All Integer | Slave Address
[0;15]
Command Code 1-2 | Al ‘RA’ Rotate Automatic Command

Rotation Mode:
16-Bit » 0x0000: Off

Command Data 36 | Al Integer | > 0Ox0001: Clockwise
» 0x0002: Counterclockwise
End Of Message 7 All 5 Message Terminator

Table 14: Rotate Automatic — Write Request

Progress of Transmission

Byte 0 Byte 1 Byte 2 Byte 3 Byte 4 Byte 5 Byte 6 Byte 7
ASCII F R A 0 0 0 1 I
Dec 70 82 65 48 48 48 49
Hex 0x46 0x52 0x41 0x30 0x30 0x30 0x31
s T
Address 15 —— <l I I
|
Command Code I |
Rotate Automatic (‘'RA") = p—————————————— ! I
|
Command Data I
Rotation Mode: Clockwise |—————————— e ————— 4
End Of Message Terminator }— ———————————————————————————————————————————————————————

Figure 17: Rotate Automatic — Write Request Example
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4.3.2.2. Read Request
The following table summarizes and describes the complete command request.

Field Byte | Bit Value Remark
4-Bit
Address 0 All Integer | Slave Address
[0;15]
Command Code 1-2 | Al ‘RA’ Rotate Automatic Command
Command Data 3 All “ Read Request ID
End Of Message 4 All Y Message Terminator

Table 15: Rotate Automatic — Read Request

Progress of Transmission >
Byte 0 Byte 1 Byte 2 Byte 3
ASCII F R i A ?
Dec 70 82 65 63
Hex 0x46 0x52 0x41 0x3F
i i
Address 15 l— —-——= : :
Command Code : |
|
Rotate Automatic (RA) |—————————————— ! |
|
Command Data :
Read RequestD ~ |————————————————————————— !
End Of Message Terminator I— —————————————————————————————————

Figure 18: Rotate Automatic — Read Request Example
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4.3.2.3. Standard Response
The following table summarizes and describes the complete command response.

Field Byte | Bit Value Remark
4-Bit
Address 0 All Integer | Slave Address
[0;15]
Command Code 1-2 | Al ‘RA’ Rotate Automatic Command

Rotation Mode:
16-Bit » 0x0000: Off

Command Data 36 | Al Integer | > 0Ox0001: Clockwise
» 0x0002: Counterclockwise
End Of Message 7 All Y Message Terminator

Table 16: Rotate Automatic — Standard Response

Progress of Transmission >
Byte 0 Byte 1 Byte 2 Byte 3 Byte 4 Byte 5 Byte 6 Byte 7
ASCII F R A 0 0 0 1 L
Dec 70 82 65 48 48 48 49
Hex 0x46 0x52 0x41 0_x|30 0x30 0x30 0x31
S | |
Address 15 l’ : I
Command Code I |
Rotate Automatic (RA) = p—————————————— I I
|
Command Data :
Rotation Mode: Clockwise |[-————— = e e ——— 4
End Of Message Terminator I— ———————————————————————————————————————————————————————

Figure 19: Rotate Automatic — Standard Response Example
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4.3.3 Rotation Speed
This command is used to get or set the speed for the automatic segment rotation of the connected ring light.

4.3.3.1. Write Request
The following table summarizes and describes the complete command request.

Field Byte | Bit Value Remark
4-Bit
Address 0 All Integer | Slave Address
[0;15]
Command Code 1-2 | Al ‘RV’ Rotation Speed Command

Speed value in the range from 1 to 216-1.
Speed in us per segment step is calculated
16-Bit based on the following formula:

Integer Vis/step = Value = 10

Min.: 10 us

Max.: 655.35 ms

Command Data 3-6 | All

End Of Message 7 All Y Message Terminator

Table 17: Rotation Speed — Write Request

Progress of Transmission

Byte 0 Byte 1 Byte 2 Byte 3 Byte 4 Byte 5 Byte 6 Byte 7
AsClI F R v 0 0 6 4 !
Dec 70 82 86 48 48 54 52
Hex 0x46 0x52 _0x56 0x30 0x30 0x36 0x34
| Ox ‘
Address 15}—-- ! |
|
Command Code I I
Rotation Speed (RV') ~ f—————————————— ! i
|
Command Data I
Speed: 1000 ps/Step |————————————————————————— 4
End Of Message Terminator }- ———————————————————————————————————————————————————————

Figure 20: Rotation Speed — Write Request Example
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4.3.3.2. Read Request
The following table summarizes and describes the complete command request.

Field Byte | Bit Value Remark
4-Bit
Address 0 All Integer | Slave Address
[0;15]
Command Code 1-2 | Al ‘RV’ Rotation Speed Command
Command Data 3 All “ Read Request ID
End Of Message 4 All Y Message Terminator

Table 18: Rotation Speed — Read Request

Progress of Transmission >
Byte 0 Byte 1 Byte 2 Byte 3 Byte 4
ASCII F R 1 v ? [
Dec 70 82 86 63
Hex 0x46 0x52 0x56 0x3F
! i
Address 15 l— —-——= : :
Command Code : |
Rotation Speed (RV') [ —————————————— 1 :
|
Command Data :
Read RequestlD = = |f——————— e 1
End Of Message Terminator I— _________________________________

Figure 21: Rotation Speed — Read Request Example
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4.3.3.3. Standard Response
The following table summarizes and describes the complete command response.

Field Byte | Bit Value Remark
4-Bit
Address 0 All Integer | Slave Address
[0;15]
Command Code 1-2 | Al ‘RV’ Rotation Speed Command

Speed value in the range from 1 to 216-1.
Speed in ps per segment step is calculated
16-Bit based on the following formula:

Command Data 3-6 | Al Integer Vis/step = Value = 10
Min.: 10 ps
Max.: 655.35 ms

End Of Message 7 All 5 Message Terminator

Table 19: Rotation Speed — Standard Response

Progress of Transmission

Byte 0 Byte 1 Byte 2 Byte 3 Byte 4 Byte 5 Byte 6
ASCII F R v 0 0 6 4
Dec 70 82 86 48 48 54 52
Hex 0x46 0x52 0x56 0x30 0x30 0x36 0x34
x T
SO I
Address 15 |— I I
Command Code I |
Rotation Speed (RV') ~ [—————————————— ! |
|
Command Data I
Speed: 1000 ps/Step |————————————— e ————— 4
End Of Message Terminator I— ———————————————————————————————————————————————————————

Figure 22: Rotation Speed — Standard Response Example
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4.4 Shutter Control
This sub chapter specifies and describes all commands regarding the shutter.

4.4.1 Shutter

This command is used to activate or deactivate the shutter for the connected ring light or to get the current shutter
state.

4.4.1.1. Write Request
The following table summarizes and describes the complete command request.

Field Byte | Bit Value Remark
4-Bit
Address 0 All Integer | Slave Address
[0;15]
Command Code 1-2 | Al ‘SH’ Shutter Command
16-Bit Shutter State:
Command Data 3-6 | All Inteqer » 0x0000: Off
9 > 0x0001: On
End Of Message 7 All Y Message Terminator

Table 20: Shutter — Write Request

Progress of Transmission

Byte 0 Byte 1 Byte 2 Byte 3 Byte 4 Byte 5 Byte 6 Byte 7
AsCII F & ) H 0 0 0 1 [ ]
Dec 70 83 72 48 48 48 49
Hex 0x46 0x53 0x48 0x30 0x30 0x30 0x31
| Ox ;
Address 15 F—— S : l
|
Command Code : |
|
Shutter (SH) ~ [—————————————— ! |
|
Command Data :
Shutter State: I e s 4
End Of Message Terminator I— ———————————————————————————————————————————————————————

Figure 23: Shutter — Write Request Example
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The following table summarizes and describes the complete command request.

Field Byte | Bit Value Remark
4-Bit
Address 0 All Integer | Slave Address
[0;15]
Command Code 1-2 | Al ‘SH’ Shutter Command
Command Data 3 All “ Read Request ID
End Of Message 4 All Y Message Terminator

Table 21: Shutter — Read Request

Progress of Transmission

Byte 3 Byte 4

Byte 0 Byte 1 Byte 2
ASCII F E I8! H 2
Dec 70 83 7] 63
Hex 0x46 0x53 0x48 0x|3F
S 1
Address 15 l— : :
Command Code : |
Shutter (SH) = f—————————— — — 1 :
|
Command Data :
Read RequestlD = = |f——————— e 1
End Of Message Terminator I— _________________________________

Figure 24: Shutter — Read Request Example
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4.4.1.3. Standard Response
The following table summarizes and describes the complete command response.

Field Byte | Bit Value Remark
4-Bit
Address 0 All Integer | Slave Address
[0;15]
Command Code 1-2 | Al ‘SH’ Shutter Command
16-Bit Shutter State:
Command Data 3-6 | All Integer » 0x0000: Off
9 > 0x0001: On
End Of Message 7 All Y Message Terminator

Table 22: Shutter — Standard Response

Progress of Transmission

Byte 0 Byte 1 Byte 2 Byte 3 Byte 4 Byte 5 Byte 6 Byte 7
ASCII F 8 3 H 0 0 0 1 !
Dec 70 83 72 48 48 48 49
Hex 0x46 0x53 _0x4! 0_x|30 0x30 0x30 0x31
S I
Address 15 l— I I
Command Code I |
Shutter (SH) [ —————————————— ! |
|
Command Data :
Shutter State: On | e ———————————— 4
End Of Message Terminator I— ———————————————————————————————————————————————————————

Figure 25: Shutter — Standard Response Example
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4.5 Strobe Control
This sub chapter specifies and describes all commands regarding the strobe light.

4.5.1 Strobe

This command is used to activate or deactivate the strobe light for the connected ring light or to get the current
strobe light state.

4.5.1.1. Write Request
The following table summarizes and describes the complete command request.

Field Byte | Bit Value Remark
4-Bit
Address 0 All Integer | Slave Address
[0;15]
Command Code 1-2 | Al ‘ST Strobe Command
16-Bit Strobe Light State:
Command Data 3-6 | All Inteqer » 0x0000: Off
9 > 0x0001: On
End Of Message 7 All Y Message Terminator

Table 23: Strobe — Write Request

Progress of Transmission

Byte 0 Byte 1 Byte 2 Byte 3 Byte 4 Byte 5 Byte 6
ASCII F S ) T 0 0 0 1
Dec 70 83 84 48 48 48 49
Hex 0x46 0x53 0x54 0x30 0x30 0x30 0x31
Address 15 F—— S : l
|
Command Code : |
|
Strobe (ST) ~ f—————————————— ! |
|
Command Data :
Strobe State: (T e e e 4
End Of Message Terminator I— ———————————————————————————————————————————————————————

Figure 26: Strobe — Write Request Example
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4.5.1.2. Read Request
The following table summarizes and describes the complete command request.

Field Byte | Bit Value Remark
4-Bit
Address 0 All Integer | Slave Address
[0;15]
Command Code 1-2 | Al ‘ST Strobe Command
Command Data 3 All “ Read Request ID
End Of Message 4 All Y Message Terminator

Table 24: Strobe — Read Request

Progress of Transmission

AsCII
Dec
Hex

Address 15

Command Code
Strobe ('ST')

Command Data

Read Request ID

End Of Message Terminator

Figure 27: Strobe — Read Request Example
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4.5.1.3. Standard Response
The following table summarizes and describes the complete command response.

Field Byte | Bit Value Remark
4-Bit
Address 0 All Integer | Slave Address
[0;15]
Command Code 1-2 | Al ‘ST Strobe Command
16-Bit Strobe Light State:
Command Data 3-6 | All Integer » 0x0000: Off
9 > 0x0001: On
End Of Message 7 All Y Message Terminator

Table 25: Strobe — Standard Response

Progress of Transmission

Byte 0 Byte 1 Byte 2 Byte 3 Byte 4 Byte 5 Byte 6 Byte 7
ASCII F S 3 S 0 0 0 1 I g
Dec 70 83 84 48 48 48 49
Hex 0x46 0x53 _0x54 0x30 0x30 0x30 0x31
¥ T
S | I
Address 15 l— I I
Command Code I |
Strobe (ST) ~ f—————————————— ! |
|
Command Data :
Strobe State: On  p—————————— e 4
End Of Message Terminator I— ———————————————————————————————————————————————————————

Figure 28: Strobe — Standard Response Example
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4.5.2 Strobe Pulse Period
This command is used to get or set the strobe light pulse period for the connected ring light.

4.5.2.1. Write Request
The following table summarizes and describes the complete command request.

Field Byte | Bit Value Remark
4-Bit
Address 0 All Integer | Slave Address
[0;15]
Command Code 1-2 | Al ‘SF’ Strobe Pulse Period Command

Period value in the range from 1 to 216-1.
Period in us is calculated based on the
following formula:

T,s = Value * 10
Min.: 10 pus
16-Bit Max.: 655.35 ms
Integer | Frequency in Hz is calculated based on the
following formula:

Command Data 3-6 | All

F, ! 106
= — %

Hz Tus

Max.: 100 kHz

Min.: 1.526 Hz

End Of Message 7 All Y Message Terminator

Table 26: Strobe Pulse Period — Write Request

Progress of Transmission

Byte 0 Byte 1 Byte 2 Byte 3 Byte 4 Byte 5 Byte 6 Byte 7
ASCII F S 8 e 0 0 0 1 L
Dec 70 83 70 48 48 48 49
Hex 0x46 0x53 0x46 0x30 0x30 0x30 0x31
| Ox <
Address 15 ——- ! :
|
Command Code I I
Strobe Pulse Period ('SF) F—————————————— I |
|
Command Data I
Period/Frequency: 10ps /100 kHz. [ e e e e e e e 4
End Of Message Terminator }— ———————————————————————————————————————————————————————

Figure 29: Strobe Pulse Period — Write Request Example
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4.5.2.2. Read Request
The following table summarizes and describes the complete command request.

Field Byte | Bit Value Remark
4-Bit
Address 0 All Integer | Slave Address
[0;15]
Command Code 1-2 | Al ‘SF’ Strobe Pulse Period Command
Command Data 3 All “ Read Request ID
End Of Message 4 All Y Message Terminator

Table 27: Strobe Pulse Period — Read Request

Progress of Transmission >
Byte 0 Byte 1 Byte 2 Byte 3 Byte 4
ASCII F i8S 1 E ? [
Dec 70 83 70 63
Hex 0x46 0x53 0x46 0x3F
i i
Address 15 l— —-——= : :
Command Code : |
|
Strobe Pulse Period (SF) ~  |—————————————— ! |
|
Command Data :
Read RequestD ~ |————————————————————————— !
End Of Message Terminator I— —————————————————————————————————

Figure 30: Strobe Pulse Period — Read Request Example
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4.5.2.3. Standard Response
The following table summarizes and describes the complete command response.

Field Byte | Bit Value Remark
4-Bit
Address 0 All Integer | Slave Address
[0;15]
Command Code 1-2 | Al ‘SF’ Strobe Pulse Period Command

Period value in the range from 1 to 216-1.
Period in ps is calculated based on the
following formula:

T,s = Value * 10
Min.: 10 ps
16-Bit Max.: 655.35 ms
Integer | Frequency in Hz is calculated based on the
following formula:

F, ! 10°
= — %
Hz Tus

Command Data 3-6 | Al

Max.: 100 kHz
Min.: 1.526 Hz

End Of Message 7 All 5 Message Terminator

Table 28: Strobe Pulse Period — Standard Response

Progress of Transmission

Byte 0 Byte 1 Byte 2 Byte 3 Byte 4 Byte 5 Byte 6 Byte 7
ASCII F S i 0 0 0 1 I
Dec 70 83 70 48 48 48 49
Hex 0x46 0x53 0x46 0x30 0x30 0x30 0x31
* T
Address 15 —— < I I
|
Command Code I |
Strobe Pulse Period ('SF) = |—-—————————————— ! I
|
Command Data I
Period/Frequency: 10ps/100 kHz F————————————————————————— 4
End Of Message Terminator I— ———————————————————————————————————————————————————————

Figure 31: Strobe Pulse Period — Standard Response Example
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4.5.3 Strobe Pulse Duty Cycle
This command is used to get or set the strobe light pulse duty cycle for the connected ring light.

4.5.3.1. Write Request
The following table summarizes and describes the complete command request.

Field Byte | Bit Value Remark
4-Bit
Address 0 All Integer | Slave Address
[0;15]
Command Code 1-2 | Al ‘SD’ Strobe Pulse Duty Cycle Command

Duty cycle value in the range from 1 to 100.
Duty cycle in % is equal to the duty cycle

Command Data 3-6 | All 16-Bit | value:

Integer DCy, = Value
Min.: 1 %
Max.: 100 %
End Of Message 7 All 5 Message Terminator

Table 29: Strobe Pulse Duty Cycle — Write Request

Progress of Transmission >
Byte 0 Byte 1 Byte 2 Byte 3 Byte 4 Byte 5 Byte 6 Byte 7
ASCII F S D 0 0 0 9 L
Dec 70 83 68 48 48 48 57
Hex 0x46 0x53 0x44 0_)('30 0x30 0x30 0x39
SO |
Address 15 l— : :
Command Code : |
Strobe Pulse Duty Cycle ('SD')  p—————————————— ! :
|
Command Data :
Duty Cycle: 9%  pm————————e—e—emee e 4
End Of Message Terminator l— ———————————————————————————————————————————————————————

Figure 32: Strobe Pulse Duty Cycle — Write Request Example
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The following table summarizes and describes the complete command request.

Field Byte | Bit Value Remark
4-Bit
Address 0 All Integer | Slave Address
[0;15]
Command Code 1-2 | Al ‘SD’ Strobe Pulse Duty Cycle Command
Command Data 3 All “ Read Request ID
End Of Message 4 All Y Message Terminator

Table 30: Strobe Pulse Duty Cycle — Read Request

Address

Command Code

Strobe Pulse Duty Cycle ('SD’)

Command Data

Read Request ID

End Of Message Terminator

Progress of Transmission >
Byte 0 Byte 1 Byte 2 Byte 3 Byte 4
AsCll F i8S D ? [
Dec 70 83 68 63

Hex 0x46 0x53 0x44 0x|3F
S 1
15} ! |
| |
| |
_______________ | |
|
|
|
__________________________ J

Figure 33: Strobe Pulse Duty Cycle — Read Request Example
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4.5.3.3. Standard Response
The following table summarizes and describes the complete command response.

Field Byte | Bit Value Remark
4-Bit
Address 0 All Integer | Slave Address
[0;15]
Command Code 1-2 | Al ‘SD’ Strobe Pulse Duty Cycle Command

Duty cycle value in the range from 1 to 100.
Duty cycle in % is equal to the duty cycle
16-Bit value:

Command Data 3-6 | All Integer DCy, = Value
Min.: 1 %
Max.: 100 %

End Of Message 7 All Y Message Terminator

Table 31: Strobe Pulse Duty Cycle — Standard Response

Progress of Transmission

Byte 0 Byte 1 Byte 2 Byte 3 Byte 4 Byte 5 Byte 6
ASCII F S ) D 0 0 0 9
Dec 70 83 68 48 48 48 57
Hex 0x46 0x53 _0x44 0x30 0x30 0x30 0x39
| Ox ;
Address 15 |- ——-! ! {
|
Command Code : |
|
Strobe Pulse Duty Cycle ('SD')  |—————————————— ! |
|
Command Data :
Duty Cycle: 9%: e e e e e 4
End Of Message Terminator I— ———————————————————————————————————————————————————————

Figure 34: Strobe Pulse Duty Cycle — Standard Response Example
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4.6 External Trigger Configuration
This sub chapter specifies and describes all commands regarding the configuration for the external trigger input.

4.6.1 Trigger Pause

This command is used to get or set the minimum pause time between the detection of an external trigger signal
and the recognition of the next external trigger signal.

4.6.1.1. Write Request
The following table summarizes and describes the complete command request.

Field Byte | Bit Value Remark
4-Bit
Address 0 All Integer | Slave Address
[0;15]
Command Code 1-2 | Al TP’ Trigger Pause Command

Pause time value in the range from 1 to 216-1.
Pause time in us is calculated based on the
16-Bit following formula:

Integer Tpys = Value = 100

Min.: 100 ps

Max.: 6.5535 s

Command Data 3-6 | All

End Of Message 7 All Y Message Terminator

Table 32: Trigger Pause — Write Request

Progress of Transmission ’
Byte 0 Byte 1 Byte 2 Byte 3 Byte 4 Byte 5 Byte 6 Byte 7
ASCII F T P 0 0 0 A I
Dec 70 84 80 48 48 48 65
Hex 0x46 0x54 0x50 0x30 0x30 0x30 0x41
* T
Address 15 —— d I I
|
Command Code I |
Trigger Pause ('TP') [ —————————————— I I
|
Command Data I
Pause Time: 1000ps |f——————————————— e ————— 4
End Of Message Terminator }— ———————————————————————————————————————————————————————

Figure 35: Trigger Pause — Write Request Example
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4.6.1.2. Read Request
The following table summarizes and describes the complete command request.

Field Byte | Bit Value Remark
4-Bit
Address 0 All Integer | Slave Address
[0;15]
Command Code 1-2 | Al TP’ Trigger Pause Command
Command Data 3 All “ Read Request ID
End Of Message 4 All Y Message Terminator

Table 33: Trigger Pause — Read Request

Progress of Transmission >
Byte 0 Byte 1 Byte 2 Byte 3 Byte 4
ASCII F 8 5L 1 P g 2
Dec 70 84 ] 80 63
Hex 0x46 0x54 | 0x50 0x3F

! i I
Address 15 l— - : : :
Command Code : | |
| |
Trigger Pause ('TP) | —————————————— | H i
| |
Command Data : :
Read RequestlD = = |f——————— e 1 :
End Of Message Terminator I————————————————__________________'

Figure 36: Trigger Pause — Read Request Example
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4.6.1.3. Standard Response
The following table summarizes and describes the complete command response.

Field Byte | Bit Value Remark
4-Bit
Address 0 All Integer | Slave Address
[0;15]
Command Code 1-2 | Al TP’ Trigger Pause Command

Pause time value in the range from 1 to 216-1.
Pause time in ps is calculated based on the
16-Bit following formula:

Command Data 3-6 | All Integer Tps = Value * 100
Min.: 100 us
Max.: 6.5535 s

End Of Message 7 All Y Message Terminator

Table 34: Trigger Pause — Standard Response

Progress of Transmission

Byte 0 Byte 1 Byte 2 Byte 3 Byte 4 Byte 5 Byte 6 Byte 7
AsCII F T P 0 0 0 A [ |
Dec 70 84 80 48 48 48 65 )
Hex 0x46 0x54 0x50 0x30 0x30 0x30 0x41
[ ;
Address 15 }-——- : l
|
Command Code : [
|
Trigger Pause (TP') | —————————————— ! |
|
Command Data :
Pause Time: 1000ps. [———————=—r————m— T 4
End Of Message Terminator l— ———————————————————————————————————————————————————————

Figure 37: Trigger Pause — Standard Response Example
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4.6.2 Trigger Configuration
This command is used to get or set the reaction to an external trigger signal.

4.6.2.1. Write Request
The following table summarizes and describes the complete command request.

Field Byte | Bit Value Remark
4-Bit
Address 0 All Integer | Slave Address
[0;15]
Command Code 1-2 | Al TR’ Trigger Configuration Command
Trigger Mode:
» 0x0: Off
» 0x1: Toggle Shutter State
4-Bit » 0x2: Rotate Manual
Command Data 3 All Integer » 0x3: Rotate Automatic
9 » 0x4: Toggle Strobe Light State
» 0x5: Increase Intensity Relative
» 0x6: Decrease Intensity Relative
» 0x7: Rotate + Intensity Pulse
Command Data 4-6 | Al ‘000’ Fixed
Off
Command Data ‘rn ;
Toggle Shutter State 4-6 | Al 000 Fixed
4 All ‘0 Fixed
4-Bit Rotation Direction:
c dD 5 All Inteqer » 0x1: Clockwise
ommand Data 9 » 0x2: Counterclockwise
Rotate Manual
Segment Steps:
4-Bit » 0x1: 1 Segment Step
6 All
Integer | > ...
» 0x7:7 Segment Steps
Rotation Mode Sequence Step 1:
4 All 4-Bit » 0x0: Off
Integer | > Ox1: Clockwise
» 0x2: Counterclockwise
Rotation Mode Sequence Step 2:
Command Data 5 All 4-Bit » 0x0: Off
Rotate Automatic Integer | > 0Ox1: Clockwise
» 0x2: Counterclockwise
Rotation Mode Sequence Step 3:
6 All 4-Bit » 0x0: Off
Integer |>» 0x1: Clockwise
» 0x2: Counterclockwise
Command Data ‘A :
Toggle Strobe Light State 4-6 | Al 000 Fixed
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Field

Byte

Bit

Value

Remark

Command Data
Increase Intensity Relative

4-6

Command Data
Decrease Intensity Relative

Command Data
Rotate + Intensity Pulse

All

All

All

12-Bit
Integer

12-Bit
Integer

o

Relative intensity value in the range from 1 to
1000.
Relative intensity step in % is calculated
based on the following formula:

Istepy, = Value * 10
Min.: 0.1 %
Max.: 100.0 %

The relative intensity step is applied to all
segments individually.
If the step results in an intensity that is higher
than the absolute maximum intensity of 100
%, the resulting final intensity will be according
to the following formula:

Ifinaly, = Icurrenty, + Istepy, — 100 %

Relative intensity value in the range from 1 to
1000.
Relative intensity step in % is calculated
based on the following formula:

Istepy, = Value * 10
Min.: 0.1 %
Max.: 100.0 %

The relative intensity step is applied to all
segments individually.
If the step results in an intensity that is lower
than the absolute minimum intensity of 0 %,
the resulting final intensity will be according to
the following formula:

Ifinaly, = Icurrenty, — Istepy, + 100 %

Fixed

All

4-Bit
Integer

Rotation Direction:

» 0x0: No Rotation

» 0x1: Clockwise

» 0x2: Counterclockwise

All

4-Bit
Integer

Segment Steps:

» 0x0: 0 Segment Steps
» 0x1:1 Segment Step
> ..

» 0Ox7:7 Segment Steps

7-10

All

16-Bit
Integer

Intensity pulse duration value in the range
from 1 to 216-1,
Intensity pulse duration in ps is calculated
based on the following formula:

Ipulse s = Value = 10
» Min.: 10 pus
» Max.: 655.35 ms

End Of Message

7/11

All

[
)

Message Terminator

Table 35: Trigger Configuration — Write Request
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Progress of Transmission

Byte 0 Byte 1 Byte 2 Byte 3 Byte 4 Byte 5 Byte 6 Byte 7
[ $ i J 0 0 1
48 48 49
0x30 0x30 0x31
| |
Address 15 }— - : I |
|
|
Command Code : [ :
Trigger Configuration (TR) ~  [f—————————————— ! : :
|
|
Command Data : |
Mode: Toggle Shutter State F————————————————————————— 4 :
|
End Of Message Terminator l— ——————————————————————————————————————————————————————— .

Figure 38: Trigger Configuration — Write Request Example
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The following table summarizes and describes the complete command request.

Field Byte | Bit Value Remark
4-Bit
Address 0 All Integer | Slave Address
[0;15]
Command Code 1-2 | Al TR’ Trigger Configuration Command
Command Data 3 All “ Read Request ID

End Of Message

4 All

Message Terminator

Table 36: Trigger Configuration — Read Request

Progress of Transmission

Address

Command Code

Trigger Configuration (‘TR’)

Command Data

Read Request ID

End Of Message Terminator

Byte 0 Byte 1 Byte 2 Byte 3 Byte 4
ASCIIl F h2 1 R ? C
Dec 70 84 82 63

Hex 0x46 0x54 0x52 0x3F
[ 0xé .
SO 1
15} ! |
| |
! |
_______________ | H
1
|
|
__________________________ J

Figure 39: Trigger Configuration — Read Request Example
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4.6.2.3. Standard Response
The following table summarizes and describes the complete command response.

Field Byte | Bit Value Remark
4-Bit
Address 0 All Integer | Slave Address
[0;15]
Command Code 1-2 | Al TR’ Trigger Configuration Command
Trigger Mode:
» 0x0: Off
» 0x1: Toggle Shutter State
4-Bit » 0x2: Rotate Manual
Command Data 3 All Integer » 0x3: Rotate Automatic
9 » 0x4: Toggle Strobe Light State
» 0x5: Increase Intensity Relative
» 0x6: Decrease Intensity Relative
» 0x7: Rotate + Intensity Pulse
Command Data 46 | Al | 0000 |Fixed
Off
Command Data ‘00 ;
Toggle Shutter State 4-6 | Al 000 Fixed
4 All ‘0 Fixed
4-Bit Rotation Direction:
c dD 5 All Inteqer » 0x1: Clockwise
ommand Data 9 » 0x2: Counterclockwise
Rotate Manual
Segment Steps:
4-Bit » 0x1: 1 Segment Step
6 All
Integer | > ...
» 0Ox7:7 Segment Steps
Rotation Mode Sequence Step 1:
4 All 4-Bit » 0x0: Off
Integer | > Ox1: Clockwise
» 0x2: Counterclockwise
Rotation Mode Sequence Step 2:
Command Data 5 All 4-Bit » 0x0: Off
Rotate Automatic Integer | > 0Ox1: Clockwise
» 0x2: Counterclockwise
Rotation Mode Sequence Step 3:
6 All 4-Bit » 0x0: Off
Integer | > Ox1: Clockwise
» 0x2: Counterclockwise
Command Data ‘AA? :
Toggle Strobe Light State 4-6 | Al 000 Fixed
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Field Byte | Bit Value Remark

Relative intensity value in the range from 1 to
1000.
Relative intensity step in % is calculated
based on the following formula:

Istepy, = Value * 10

Min.: 0.1 %
. 0
Command Data 46 | Al 12-Bit | Max:100.0%
Increase Intensity Relative Integer The relative intensity step is applied to all
segments individually.
If the step results in an intensity that is higher
than the absolute maximum intensity of 100
%, the resulting final intensity will be according
to the following formula:
Ifinaly, = Icurrenty, + Istepy, — 100 %
Relative intensity value in the range from 1 to
1000.
Relative intensity step in % is calculated
based on the following formula:
Istepy, = Value * 10
Min.: 0.1 %
. 0,
Command Data 4.6 | Al 12-Bit Max.: 100.0 %
Decrease Intensity Relative Integer The relative intensity step is applied to all
segments individually.
If the step results in an intensity that is lower
than the absolute minimum intensity of 0 %,
the resulting final intensity will be according to
the following formula:
Ifinaly, = Icurrenty, — Istepy, + 100 %
4 All ‘0’ Fixed
Rotation Direction:
5 All 4-Bit » 0x0: No Rotation

Integer | > 0Ox1: Clockwise
» 0x2: Counterclockwise

Segment Steps:

4-Bit » 0x0: 0 Segment Steps
Command Data 6 All » 0x1: 1 Segment Step
Rotate + Intensity Pulse Integer >

» 0Ox7:7 Segment Steps

Intensity pulse duration value in the range
from 1 to 216-1,
16-Bit Intensity pulse dura_tion in us is calculated
7-10 | All Integer based on the following formula:

Ipulse s = Value = 10
» Min.: 10 pus
» Max.: 655.35 ms

End Of Message 7/11 | All 5 Message Terminator

Table 37: Trigger Configuration — Standard Response
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Progress of Transmission

Byte 0 Byte 1 Byte 2 Byte 3 Byte 4 Byte 5 Byte 6 Byte 7
[ $ i J 0 0 1
48 48 49
0x30 0x30 0x31
| |
Address 15 }— - : I |
|
|
Command Code : [ :
Trigger Configuration (TR) ~  [f—————————————— ! : :
|
|
Command Data : |
Mode: Toggle Shutter State F————————————————————————— 4 :
|
End Of Message Terminator l— ——————————————————————————————————————————————————————— .

Figure 40: Trigger Configuration — Standard Response Example
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4.6.3 Trigger Persistence

This command is used to store the currently active trigger configuration permanently in the non-volatile memory of
the MC-D 1100.

4.6.3.1. Write Request
The following table summarizes and describes the complete command request.

Field Byte | Bit Value Remark
4-Bit
Address 0 All Integer | Slave Address
[0;15]
Command Code 1-2 | Al TS Trigger Persistence Command
Command Data N/A | N/A N/A Empty
End Of Message 3 All 5 Message Terminator

Table 38: Trigger Persistence — Write Request

Progress of Transmission '

AsClI
Dec
Hex

| Address 15

Command Code

Trigger Persistence ('TS')

| End Of Message Terminator

Figure 41: Trigger Persistence — Write Request Example

4.6.3.2. Read Request
Read requests are not allowed for this command.
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4.6.3.3. Standard Response
The following table summarizes and describes the complete command response.

Field Byte | Bit Value Remark
4-Bit
Address 0 All Integer | Slave Address
[0;15]
Command Code 1-2 | Al TS’ Trigger Persistence Command
16-Bit Result:
Command Data 3-6 | All Integer » 0x0000: Configuration could not be saved
9 » 0x0001: Configuration saved successfully
End Of Message 7 All Y Message Terminator

Table 39: Trigger Persistence — Standard Response

Progress of Transmission

Byte 0 Byte 1 Byte 2 Byte 3 Byte 4 Byte 5 Byte 6 Byte 7
AsCIl F ir S 0 0 0 1 [ ]
Dec 70 84 83 48 48 48 49
Hex 0x46 0x54 0x53 0_x|30 0x30 0x30 0x31
S | I
Address 15 l— I I
Command Code I |
Trigger Persistence ('TS") = F—————————————— ! I
|
Command Data :
Status: 0K p————————————eee e 4
End Of Message Terminator I— ———————————————————————————————————————————————————————

Figure 42: Trigger Persistence — Standard Response Example
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5.Information Commands

This chapter summarizes the commands used to read information data from the MC-D 1100.
The following table gives a command overview.

Command Mnemonic Description
MC-D 1100 Data
Get Protocol Version PV Read the protocol version of the MC-D 1100.
Get Device ID D 1Rleg1(c)j the part description and software version of the MC-D
Get Software Version SW Read the software version of the MC-D 1100.
Get Part Number PN Read the part number of the MC-D 1100.
Get Part Description PD Read the part description of the MC-D 1100.
Get Serial Number SN Read the serial number of the MC-D 1100.
Ring Light Data
Get RL Part Number RP Read the part number of the connected ring light.
Get RL Part Description RD Read the part description of the connected ring light.
Get RL Serial Number RS Read the serial number of the connected ring light.
Get RL Temperature Status TE Read the temperature status of the connected ring light.
Get RL Temperature TX Read the temperature of the connected ring light.

Table 40: Information Commands Overview
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5.1 MC-D 1100 Data

56

This sub chapter specifies and describes all commands related to the information regarding the MC-D 1100.

5.1.1 Get Protocol Version

This command is used to read the protocol version of the MC-D 1100.

5.1.1.1. Read Request

The following table summarizes and describes the complete command request.

Field Byte | Bit Value Remark
4-Bit
Address 0 All Integer | Slave Address
[0;15]
Command Code 1-2 | Al ‘PV’ Protocol Version Command
Command Data 3 All e Read Request ID
End Of Message 4 All Y Message Terminator

Table 41: Get Protocol Version — Read Request

Progress of Transmission

Byte 3 Byte 4

Address

Command Code

Protocol Version (‘PV')

Command Data

Read Request ID

End Of Message Terminator

Byte 0 Byte 1 Byte 2
ASCII F P v ?
Dec 70 80 86 63
Hex 0x46 0x50 0x56 0x3F

[ Ox :

15 |-~ I !

1 |

I I

! |

_______________ | |

|

|

|

__________________________ J

Figure 43: Get Protocol Version — Read Request Example
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5.1.1.2. Standard Response
The following table summarizes and describes the complete command response.

Field Byte | Bit Value Remark
4-Bit
Address 0 All Integer | Slave Address
[0;15]
Command Code 1-2 | Al ‘PV’ Protocol Version Command
3-4 | All 8-Bit Major Protocol Version
Integer
Command Data :
5-6 | All 8-Bit Minor Protocol Version
Integer
End Of Message 7 All Y Message Terminator

Table 42: Get Protocol Version — Standard Response

Progress of Transmission

Byte 0 Byte 1 Byte Byte 3 Byte 4 Byte 5 Byte 6
AsCII F P I v [ 2 0 0
Dec 70 80 86 48 50 48 48
Hex 0x46 0x50 0x56 0x30 0x32 0x30 0x30
|
Address 15 I— el : : |
| |
Command Code : : :
Protocol Version (PV') = |—————————————— | : :
Command Data : :
Major Version: 2 e s e e e e ! :
Minor Version: N e e e e e e e e e e e e e S !
End Of Message Terminator |— ———————————————————————————————————————————————————————

Figure 44: Get Protocol Version — Standard Response Example
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5.1.2 Get Device ID

This command is used to read the part description and software version of the MC-D 1100 as a human readable
ASCII string.

5.1.2.1. Read Request
The following table summarizes and describes the complete command request.

Field Byte | Bit Value Remark
4-Bit
Address 0 All Integer | Slave Address
[0;15]
Command Code 1-2 | Al ‘ID’ Device ID Command
Command Data 3 All “ Read Request ID
End Of Message 4 All 5 Message Terminator

Table 43: Get Device ID — Read Request

Progress of Transmission >
Byte 0 Byte 1 Byte 2 Byte 3 Byte 4
ASCII F | D 2
Dec 70 73 68 63
Hex 0x46 0x49 0x44 O0x3F
| <
Address 15F-—— = : :
|
Command Code : |
DevicelD (D)  |—————————————— ! |
|
Command Data :
Read Requestid @  |———————r———eeecc e ea——— 4
End Of Message Terminator |— —————————————————————————————————

Figure 45: Get Device ID — Read Request Example
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5.1.2.2. Standard Response
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The following table summarizes and describes the complete command response.

Field Byte | Bit Value Remark

4-Bit
Address 0 All Integer | Slave Address

[0;15]
Command Code 1-2 | Al 1D’ Device ID Command

Max. 96 ASCII data bytes for

Command Data SN | Al X Part Description & Software Version
End Of Message N+1 | All Y Message Terminator

Table 44: Get Device ID — Standard Response

Progress of Transmission

Byte 0 Byte 1 Byte 2 Byte 3 Byte 4 Byte 6 Byte 7 Byte 8 Byte 9 Byte 10 Byte 11
AscCll F | 21 i ™M C | v I 1 E 0
Dec 70 73 _68_ 77 67 | I 32 ] 86 I 49 I 46 I 48
Hex 0x46 | = 0x49 0x44_ 0x4D 0xa3 | [ ox20 [ oxs56 [ o031 [ oxe [ ox30
| | 1
[Address [ e i ! !
| Command Code | | I :
Device ID ('ID') | ! : :
I
Command Data I ! :
PartDescription = |————————————— e —— 4 : :
Software Version . T ) :
|
End Of Te 5 !
Figure 46: Get Device ID — Standard Response Example
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5.1.3 Get Software Version
This command is used to read the software version of the MC-D 1100 as a human readable ASCII string.

5.1.3.1. Read Request
The following table summarizes and describes the complete command request.

Field Byte | Bit Value Remark
4-Bit
Address 0 All Integer | Slave Address
[0;15]
Command Code 1-2 | Al ‘sSw Software Version Command
Command Data 3 All “ Read Request ID
End Of Message 4 All Y Message Terminator

Table 45: Get Software Version — Read Request

Progress of Transmission >
Byte 0 Byte 1 Byte 2 Byte 3 Byte 4
ASCIl F S w ?
Dec 70 83 87 63
Hex 0x46 0x53 0x57 0x3F
| U ;
Address 15F-—— = : :
|
Command Code : |
Software Version ('SW) ~ f—————————————— ! |
|
Command Data :
Read RequestD @ | =——————————ecc e ——— 4
End Of Message Terminator |— —————————————————————————————————

Figure 47: Get Software Version — Read Request Example
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5.1.3.2. Standard Response
The following table summarizes and describes the complete command response.

Field Byte | Bit Value Remark

4-Bit

Address 0 All Integer | Slave Address
[0;15]

Command Code 1-2 | Al ‘SW’ Software Version Command

Command Data 3N | Al X Max. 32 ASCII. data bytes for

Software Version
End Of Message N+1 | All Y Message Terminator

Table 46: Get Software Version — Standard Response

Progress of Transmission

Byte 0 Byte 1 Byte 2 Byte 3 Byte 4 Byte 5 Byte 6
AsCII F 'S W v 1 . 0
Dec 70 83 87 86 49 46 48
Hex 0x46 0x53 0x57_ 0x56 0x31 0x2E 0x30
| Ox 0x5
Address 15 |_ vl | :
! |
Command Code : |
Software Version ('SW) ~  f—————————————— 1 :
|
Command Data :
Software Version @ p———————— e — —— 1
End Of Message Terminator |— ———————————————————————————————————————————————————————

Figure 48: Get Software Version — Standard Response Example
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5.1.4 Get Part Number
This command is used to read the part number of the MC-D 1100 as a human readable ASCII string.

5.1.4.1. Read Request
The following table summarizes and describes the complete command request.

Field Byte | Bit Value Remark
4-Bit
Address 0 All Integer | Slave Address
[0;15]
Command Code 1-2 | Al ‘PN’ Part Number Command
Command Data 3 All “ Read Request ID
End Of Message 4 All Y Message Terminator

Table 47: Get Part Number — Read Request

Progress of Transmission >
Byte 0 Byte 1 Byte 2 Byte 3 Byte 4
AsCII F P N ?
Dec 70 80 78 63
Hex 0x46 0x50 O0x4E 0x3F
| U ;
Address 15F-—— = : :
|
Command Code : |
PartNumber (PN') [ —————————————— ! |
|
Command Data :
Read RequestD @ | =——————————ecc e ——— 4
End Of Message Terminator |— —————————————————————————————————

Figure 49: Get Part Number — Read Request Example
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5.1.4.2. Standard Response
The following table summarizes and describes the complete command response.

Field Byte | Bit Value Remark

4-Bit

Address 0 All Integer | Slave Address
[0;15]

Command Code 1-2 | Al ‘PN’ Part Number Command

Command Data 3N | Al X Max. 32 ASCII data bytes for

Part Number
End Of Message N+1 | All Y Message Terminator

Table 48: Get Part Number — Standard Response

Progress of Transmission

Byte 0 Byte 1 Byte 2 Byte 3 Byte 4 Byte 5 Byte 6
AsCII F 2 N 4 T 1 1
Dec 70 80 78 52 55 49 49
Hex 0x46 0x50 Ox4E 0x34 0x37 0x31 0x31
| U £
Address 15 |— S | :
! i
Command Code : |
PartNumber (PN')  f———————————— — — ! :
|
Command Data :
Part Number = = | | ——— e 1
End Of Message Terminator |— ———————————————————————————————————————————————————————

Figure 50: Get Part Number — Standard Response Example
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5.1.5 Get Part Description
This command is used to read the part description of the MC-D 1100 as a human readable ASCII string.

5.1.5.1. Read Request
The following table summarizes and describes the complete command request.

Field Byte | Bit Value Remark
4-Bit
Address 0 All Integer | Slave Address
[0;15]
Command Code 1-2 | Al ‘PD’ Part Description Command
Command Data 3 All “ Read Request ID
End Of Message 4 All Y Message Terminator

Table 49: Get Part Description — Read Request

Progress of Transmission >
Byte 0 Byte 1 Byte 2 Byte 3 Byte 4
ASCIl F P D ?
Dec 70 80 68 63
Hex 0x46 0x50 0x44 0x3F
| U ;
Address 15 F—— < : :
|
Command Code : |
Part Description (PD) | —————————————— ! |
|
Command Data :
Read RequestD @ | =——————————ecc e ——— 4
End Of Message Terminator |— —————————————————————————————————

Figure 51: Get Part Description — Read Request Example
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5.1.5.2. Standard Response
The following table summarizes and describes the complete command response.

Field Byte | Bit Value Remark

4-Bit

Address 0 All Integer | Slave Address
[0;15]

Command Code 1-2 | Al ‘PD’ Part Description Command

Command Data 3N | Al X Max. 64 ASC.II data bytes for

Part Description
End Of Message N+1 | All Y Message Terminator

Table 50: Get Part Description — Standard Response

Progress of Transmission >
Byte 0 Byte 1 Byte 2 Byte 3 Byte 4 Byte 5 Byte 6
AsCII F P D M c D
Dec 70 80 68 7 67 68
Hex 0x46 0x50 0x44 0x4D 0x43 0x44
I' T

ezl | |
Address 15 |‘ : : :
Command Code : | |
Part Description (PD) | —————————————— ! | |
| |
Command Data : :
PartDescription @ 2  |=——————mem—ec e ——— 4 I
End Of Message Terminator |—————————————————————————————————————————————————I

Figure 52: Get Part Description — Standard Response Example
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5.1.6 Get Serial Number

66

This command is used to read the serial number of the MC-D 1100 as a human readable ASCII string.

5.1.6.1. Read Request

The following table summarizes and describes the complete command request.

Field Byte | Bit Value Remark
4-Bit
Address 0 All Integer | Slave Address
[0;15]
Command Code 1-2 | Al ‘SN’ Serial Number Command
Command Data 3 All “ Read Request ID
End Of Message 4 All Y Message Terminator

Table 51: Get Serial Number — Read Request

Progress of Transmission

Byte 3 Byte 4

Address

Command Code

Serial Number ('SN’)

Command Data

Read Request ID

End Of Message Terminator

Byte 0 Byte 1 Byte 2
ASCIl F S N ?
Dec 70 83 78 63
Hex 0x46 0x53 Ox4E 0x3F

| Ox £

15 —— Al ] |

I I

I I

| |

_______________ 1 |

|

|

|

__________________________ 1

Figure 53: Get Serial Number — Read Request Example
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5.1.6.2. Standard Response
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The following table summarizes and describes the complete command response.

Field Byte | Bit Value Remark

4-Bit

Address 0 All Integer | Slave Address
[0;15]

Command Code 1-2 | Al ‘SN’ Serial Number Command

Command Data 3N | Al X Ma>§. 32 ASCII data bytes for

Serial Number
End Of Message N+1 | All Y Message Terminator

Table 52:

Get Serial Number — Standard Response

Progress of Transmission

Byte 0 Byte 1 Byte 2 Byte 3 Byte 4 Byte 5 Byte 6 Byte 7
F 'S N 0 8 1 5 [ i
70 83 78 48 56 49 53
0x46 0x53 0x4E 0x30 0x38 0x31 0x35

Address 15 |————I

Command Code

Serial Number ('SN’)

Command Data

Serial Number

End Of Message Terminator

Figure 54: Get Serial Number — Standard Response Example
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5.2 Ring Light Data

This sub chapter specifies and describes all commands related to the information regarding the connected ring
light.

5.2.1 Get RL Part Number
This command is used to read the part number of the connected ring light as a human readable ASCII string.

5.2.1.1. Read Request
The following table summarizes and describes the complete command request.

Field Byte | Bit Value Remark
4-Bit
Address 0 All Integer | Slave Address
[0;15]
Command Code 1-2 | Al ‘RP’ RL Part Number Command
Command Data 3 All e Read Request ID
End Of Message 4 All Y Message Terminator

Table 53: Get RL Part Number — Read Request

Progress of Transmission ’
Byte 0 Byte 1 Byte 2 Byte 3 Byte 4
ASCII F R P 2 |
Dec 70 82 80 63
Hex 0x46 0x52 0x50 0x3F
[ Ox .
Address 15 ——- : :
|
Command Code : |
RL Part Number (RP) [ —————————————— ! :
|
Command Data :
Read RequestD  |F————————————————————————— 4
End Of Message Terminator |— —————————————————————————————————

Figure 55: Get RL Part Number — Read Request Example
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5.2.1.2. Standard Response
The following table summarizes and describes the complete command response.

Field Byte | Bit Value Remark
4-Bit
Address 0 All Integer | Slave Address
[0;15]
Command Code 1-2 | Al ‘RP’ RL Part Number Command

Max. 64 ASCII data bytes for
RL Part Number/s

Command Data SN | Al X If no ring light is connected the command data
will be completely empty.
End Of Message N+1 | All Y Message Terminator

Table 54: Get RL Part Number — Standard Response

Progress of Transmission >
Byte 0 Byte 1 Byte 2 Byte 3 Byte 4 Byte 5 Byte 6 Byte 7 Byte 8 Byte 9 Byte 10
Ascll F | R [ Bl I 1 I 7 | 7 | 5 I 5 I 3 I 3
Dec 70 | 82 L 80 49 | 55 | 55 | 53 | 53 | 51 | 51
Hex 0x46 | 0x52 L 0x50 0x31 | 0x37 | 0x37 | 0x35 | 0x35 | 0x33 | 0x33

[Address 15 - ——-! :
|
| Command Code ] I
[ RL Part Number (RP') b '
|
[ command Data | !
RL Part Number 5 !
IEndOfMessage Terminator l——————————————————— N ==rowErvawe s

Figure 56: Get RL Part Number — Standard Response Example
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5.2.2 Get RL Part Description
This command is used to read the part description of the connected ring light as a human readable ASCII string.

5.2.2.1. Read Request
The following table summarizes and describes the complete command request.

Field Byte | Bit Value Remark
4-Bit
Address 0 All Integer | Slave Address
[0;15]
Command Code 1-2 | Al ‘RD’ RL Part Description Command
Command Data 3 All “ Read Request ID
End Of Message 4 All Y Message Terminator

Table 55: Get RL Part Description — Read Request

Progress of Transmission >
Byte 0 Byte 1 Byte 2 Byte 3 Byte 4
ASCII F R D ? )
Dec 70 82 68 63
Hex 0x46 0x52 0x44 0x3F
| U ;
Address 15F-—— = : :
|
Command Code : |
RL Part Description (RD') ~ [—————————————— ! |
|
Command Data :
Read RequestD @ | =——————————ecc e ——— 4
End Of Message Terminator |— —————————————————————————————————

Figure 57: Get RL Part Description — Read Request Example

SCHOTT

glass made of ideas




5.2.2.2. Standard Response

71

The following table summarizes and describes the complete command response.

Field Byte | Bit Value Remark
4-Bit
Address 0 All Integer | Slave Address
[0;15]
Command Code 1-2 | Al ‘RD’ RL Part Description Command
Max. 64 ASCII data bytes for
RL Part Description/s
Command Data 3N | Al X If no ring light is connected the command data
will be completely empty.
End Of Message N+1 | All Y Message Terminator

Table 56: Get RL Part Description — Standard Response

Progress of Transmission

Byte 0 Byte 1 Byte 2 Byte 3 Byte 4 Byte 6 Byte 7 Byte 8 Byte 9 Byte 10 Byte 11
Ascll F | R D S 8 I - 5 I 5 I U I v I |
Dec 70 [ 82 68 83 56 | [ a5 ] 53 I 53 I 85 I 86
Hex 0x46 | 0x52_ 0xd4 0x53 0x38 i | 0x2D | 0x35 1 0x35 1 0x55 1 0x56
el 1
I Address 15 I— ! |
|
I Command Code | l 1
RL Part Description (RD') | e I t
|
[ command pata | I
| RL Part Description |— ————————————————————————— g
[ End Of Message Terminator |- ———————

Figure 58: Get RL Part Description — Standard Response Example
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5.2.3 Get RL Serial Number
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This command is used to read the serial number of the connected ring light as a human readable ASCII string.

5.2.3.1. Read Request

The following table summarizes and describes the complete command request.

Field Byte | Bit Value Remark
4-Bit
Address 0 All Integer | Slave Address
[0;15]
Command Code 1-2 | Al ‘RS’ RL Serial Number Command
Command Data 3 All “ Read Request ID
End Of Message 4 All Y Message Terminator

Table 57: Get RL Serial Number — Read Request

Address

Command Code

RL Serial Number (‘RS')

Command Data

Read Request ID

End Of Message Terminator

Progress of Transmission >
Byte 0 Byte 1 Byte 2 Byte 3 Byte 4
ASCII F R S ?
Dec 70 82 83 63
Hex 0x46 0x52 0x53 0x3F

| U ;

15 —— Al ] |

I I

I I

| |

_______________ | |

|

|

|

__________________________ 1

Figure 59: Get RL Serial Number — Read Request Example
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5.2.3.2. Standard Response
The following table summarizes and describes the complete command response.

Field Byte | Bit Value Remark
4-Bit
Address 0 All Integer | Slave Address
[0;15]
Command Code 1-2 | Al ‘RS’ RL Serial Number Command

Max. 32 ASCII data bytes for

RL Serial Number

If no ring light is connected the command data
Command Data 3-N | All X will be completely empty.

If the connected ring light does not support
digital reading of the serial number the
command data will be ‘N/A’.

End Of Message N+1 | All Y Message Terminator

Table 58: Get RL Serial Number — Standard Response

Progress of Transmission

Byte 0 Byte 1 Byte 2 Byte 3 Byte 4 Byte 5 Byte 6
ASCII F R ) S N / A H ]
Dec 70 82 83 78 47 65
Hex 0x46 0x52 0x53 O0x4E O0x2F 0x41
———— T
Address 15 F—— S : l
|
Command Code : |
|
RL Serial Number (RS") [—————————————— ! |
|
Command Data :
RL Serial Number | ————————————————————————— 4
End Of Message Terminator l— ————————————————————————————————————————————————

Figure 60: Get RL Serial Number — Standard Response Example
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5.2.4 Get RL Temperature Status
This command is used to read the temperature status of the connected ring light.

5.2.4.1. Read Request
The following table summarizes and describes the complete command request.

Field Byte | Bit Value Remark
4-Bit
Address 0 All Integer | Slave Address
[0;15]
Command Code 1-2 | Al TFE’ RL Temperature Status Command
Command Data 3 All “ Read Request ID
End Of Message 4 All Y Message Terminator

Table 59: Get RL Temperature Status — Read Request

Progress of Transmission >
Byte 0 Byte 1 Byte 2 Byte 3 Byte 4
ASCII F qE E ? )
Dec 70 84 69 63
Hex 0x46 0x54 0x45 0x3F
JS— ;
Address 15 F—— < : :
|
Command Code : |
RL Temperature Status ('TE') = [—————————————— ! :
|
Command Data :
Read RequestlD @ =  |——————————— 1
End Of Message Terminator |— —————————————————————————————————

Figure 61: Get RL Temperature Status — Read Request Example
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5.2.4.2. Standard Response
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The following table summarizes and describes the complete command response.

Field Byte | Bit Value Remark
4-Bit
Address 0 All Integer | Slave Address
[0;15]
Command Code 1-2 | Al TFE’ RL Temperature Status Command
Temperature Status:
16-Bit » 0x0000: OK
Command Data 36 | Al Integer | > 0x0004: Overtemperature
» 0x0008: NOK
End Of Message 7 All Y Message Terminator

Table 60: Get RL Temperature Status — Standard Response

Progress of Transmission

Byte 0 Byte 1 Byte 2 Byte 3 Byte 4 Byte 5 Byte 6 Byte 7
ASCII F T E 0 0 0 0 L 3
Dec 70 84 69 48 48 48 48
Hex 0x46 0x54 0x45 0_x|30 0x30 0x30 0x30
gl |
Address 15 l’ : I
Command Code I |
RL Temperature Status ('TE')  p—-—————————————— ! I
|
Command Data :
Status: 0(0K) |——————————————— e ————— 4
End Of Message Terminator I— ———————————————————————————————————————————————————————

Figure 62: Get RL Temperature Status — Standard Response Example

SCHOTT

glass made of ideas




5.2.5 Get RL Temperature
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This command is used to read the temperature of the connected ring light.

5.2.5.1. Read Request

The following table summarizes and describes the complete command request.

Field Byte | Bit Value Remark
4-Bit
Address 0 All Integer | Slave Address
[0;15]
Command Code 1-2 | Al ™ RL Temperature Command
Command Data 3 All “ Read Request ID
End Of Message 4 All Y Message Terminator

Table 61: Get RL Temperature — Read Request

Progress of Transmission

Byte 3 Byte 4

Byte 0 Byte 1 Byte 2
ASCII F qE X ?
Dec 70 84 88 63
Hex 0x46 0x54 0x58 0x3F
. -

Address

15 ———

Command Code

RL Temperature ('TX')

Command Data

Read Request ID

End Of Message Terminator

Figure 63: Get RL Temperature — Read Request Example
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5.2.5.2. Standard Response
The following table summarizes and describes the complete command response.

Field Byte | Bit Value Remark
4-Bit
Address 0 All Integer | Slave Address
[0;15]
Command Code 1-2 | Al ™ RL Temperature Command

Temperature value in steps of 0.0625 K.
16-Bit Temperature in °C is calculated based on the

Command Data 3-6 | All ) )
Integer | following formula:
Toe = Value * 0.0625 K — 273.15K
End Of Message 7 All Y Message Terminator

Table 62: Get RL Temperature — Standard Response

Progress of Transmission

Byte 0 Byte 1 Byte 2 Byte 3 Byte 4 Byte 5 Byte 6
ASCII F T S X 1 2 5 6
Dec 70 84 88 49 50 53 54
Hex 0x46 0x54 0x58 0_x'31 0x32 0x35 0x36
SO |
Address 15 l— : :
Command Code : |
RL Temperature ('TX') = p—————————————— ! :
|
Command Data :
Temperature: 202°C |m———— e 4
End Of Message Terminator l— ———————————————————————————————————————————————————————

Figure 64: Get RL Temperature — Standard Response Example
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6.Additional Commands

This chapter summarizes additional commands for the MC-D 1100.
The following table gives a command overview.

Command Mnemonic Description

Communication Settings

Change Address AC Change the slave address of the MC-D 1100.

Table 63: Additional Commands Overview
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6.1 Communication Settings
This sub chapter specifies and describes all commands regarding the communication settings of the MC-D 1100.

6.1.1 Change Address
This command is used to change the slave address of the MC-D 1100.

6.1.1.1. Write Request
The following table summarizes and describes the complete command request.

Field Byte | Bit Value Remark
4-Bit
Address 0 All Integer | Slave Address
[0;15]
Command Code 1-2 | Al ‘AC’ Change Address Command
3-5 | All ‘000’ Fixed
Command Data 4-Bit
6 All Integer | New Slave Address
[0;15]
End Of Message 7 All 5 Message Terminator

Table 64: Change Address — Write Request

Progress of Transmission >
Byte 0 Byte 1 Byte 2 Byte 3 Byte 4 Byte 5 Byte 6 Byte 7
ASCII F A Cc 0 0 0 0 I
Dec 70 65 67 48 48 48 48
Hex 0x46 0x41 0x43 0x30 0x30 0x30 0x30
| |
Address 15F-—— = I |
|
Command Code I I
Change Address (AC') ~  |—————————————— ! I
Command Data I
New Address: 0 —————————————————————————————————————————————————l
End Of Message Terminator I— ———————————————————————————————————————————————————————

Figure 65: Change Address — Write Request Example

6.1.1.2. Read Request
Read requests are not allowed for this command.
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The following table summarizes and describes the complete command response.

Field Byte | Bit Value Remark
4-Bit
Address 0 All Integer | OId Slave Address
[0;15]
Command Code 1-2 | Al ‘AC’ Change Address Command
3-5 | All ‘000’ Fixed
Command Data 4-Bit
6 All Integer |New Slave Address
[0;15]
End Of Message 7 All Y Message Terminator

Table 65: Change Address — Standard Response

Progress of Transmission

Byte 0 Byte 1 Byte 2 Byte 3 Byte 4 Byte 5 Byte 6
ASCII F A c 0 0 0 0
Dec 70 65 67 48 48 48 48
Hex 0x46 0x41 _0x43 0x30 0x30 0x30 0x30
|
Old Address 15 | ——-' ! i
|
Command Code : :
Change Address (AC') ~ [~—————————————— ! |
|
Command Data |
New Address: 0 ]
End Of Message Terminator }— ———————————————————————————————————————————————————————

Figure 66: Change Address — Standard Response Example
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