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THE VERTICAL THREE PIN JUMPER JUST BELOW PIN
ONE OF THE ENCODER 1-8 CONNECTOR SELECTS
THE SOURCE OF THE POWER SUPPLIED TO THE
“+6V-ENCx" PINS FOR BOTH ENCODER HEADERS.

IF THE CENTER AND BOTTOM PINS ARE JUMPERED,
THE "+5V-ENCx" PINS ARE CONNECTED TO THE
COMPUTER'S +5 VOLT POWER SUPPLY.

IF NO PINS ARE JUMPERED, NO POWER IS
SUPPLIED TO THE "+5V-ENCx" PINS.

AN EXTERNAL ENCODER POWER SUPPLY SHOULD BE USED
{IF MORE THAN 400 MILLIAMPERES TOTAL IS REQUIRED, OR
TO MINIMIZE PROBLEMS WITH NOISE PIPED IN FROM
EXTERNAL SOURCES. APPLY THE EXTERNAL GROUND TO
THE TOP PIN, AND THE EXTERNAL +5 VOLTS TO THE
MIDDLE PIN.

INDEX CONNECTIONS ARE OPTIONAL.

GND-ENC1
PHA-ENC1
+5V-ENC1

PHB-ENC2
GND-ENC3
PHA-ENC3

200 OJ)O

i

GND-ENC5

PHAENCS5 32
+5V-ENC5 d2
—INDEX-ENCE6
PHB-ENC6 d2
TGNDENG7 &
PHA-ENC7 d5
+5VENCT g%
PHB-ENCS q3r

ENCODERS 1-8 HEADER ON CIRCUIT CARD

P?
GND-ENC1 1 o™
—INDEX-ENC1 20 1 4
PHA-ENC 215
PHB-ENC1 21 [ ~
+5Y-ENC1 3ly
JN&ENQZ—_ZZ_- —( )
—INDEX-ENC2 4 |
PHA-ENC2 23,
o INDEX-ENCT PHB-ENC2 514
x PHB-ENC? +5V-ENC2 24 [ =
b GND-ENC2 —GNDENC3 61,
5 PHA-ENC2 — _INDEX-ENC3 251~ 5
b +5V-ENC? PHA-ENC 71o
b INDEX-ENC3 PHB-ENC3 264
S PHB-ENC3 +5Y-ENC3 8 1o
o GND-ENC4 GND-ENC4 271 ~ 4
b PHA-ENC4 NDREX-ENC4 9lo
5 +5V-ENC4 PHA-ENC4 281~
b - PHB-ENC4 10145
5 PHB-ENC5 +5V-ENC4 29 [~
b GND-ENC6 —GNDENCS 1114,
S PHA-ENCS NDEX-ENCs 30 |~ o
5 - PHA-ENC5 1214
S INDEX-ENC7 PHB-ENC5 31l 5
b PHB-ENC7 +5V-ENC5 13
————GND-ENC8 — GND-ENC6 32 1 o
. PHA-ENC8 _INDEXENCE 14 ] ~
- PHA-ENC6 Bl 4
PHB-ENC6 1515
+5Y-ENCE 34 "4
—GND-ENC7 16 1 5
— INDEX-ENC7 35 1 o
PHA-ENC7 17145
PHB-ENC7 ¥ 4
+5Y-ENC7 18 [
GND-ENcs 37 1 ~
INDEX-ENC8 19145
"

p?
GND-ENC9 1 (5™
- 14 o
PHA-ENCS 2145 ENCODERS 1-8 WHEN BROUGHT OUT VIA A
7 —FHB-ENCO 15 >° RIBBON CABLE TO AN EXTERNAL DB37
GND-ENC10 16 o CONNECTOR, PIN 1 TO TO PIN1.
GND-ENCY - g 4
A ENCS 9! 2 CMPHB_ENCQ PHAENGIO 171, NOTE THAT ENCODER 8 IS NOT AVAILABLE
+5Y-ENC9 ds 6 b GND-ENC10 PHB-ENC10 510 WHEN USING A DB37 CONNECTOR
- P 7 s b PHA-ENC10 +5V-ENC10 18 o
PHB-ENC10 ds 10b +5V-ENC10 GND-ENC11 6o
GND-ENC11 X = 3
d31 12 b— INDEXENCI1 6
PHAENC11 diz 1ab PHB-ENC11 PHA-ENC11 1o
—5V-ENCT1 — J v b GND-ENC12 PHB-ENC11 20 o
ZINDEX-ENC12 (> jof  PHAENCI2 +5Y-ENC11 8o
—PHBENGI2 .9 20 b +5V-ENC12 GND-ENC12 21
_GND-ENC13 g% 2 -ENCT TINDEXENGI2 950
N > N -
—PHAENCIE G55 b PHB-ENC13 PHAENGZ 221,
q 25 26 p—X —PHBENCIZ 10 145
GND-ENC13 1] 5 ©
ENCODERS 9-13 HEADER ON CIRCUIT CARD NDEX-ENC13__ 24
: PHA-ENC13 2]q ©
PHBENCIZ 25 |~ o Title
+5V-ENC13 136 PRELIMINARY KUPER2001-] ENCODER PINOUTS
\/ -
ISize Document Number Rev
ENCODERS 9-13 WHEN BROUGHT QUT VIA A A Z89098.27890-Q9.2345a-bis 1
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JP?
GNDo "
+5V-9 b g
HOME10 5
GND-11 a2
NEGLIMAT {3
+5Y-11 g1
- 17
POSIIM-12 ] 17
GND-13 3

T NEGLIMI3
+5V-13 3 gg

T HOMEAz
POSLIM-14__ 55
NEGUMTE g o
+5V-15_ d 35
—HomEe 4 3
— POSLIM16 39

LIMITS & HOME HEADER FOR AXES 9-16

GND-9 1
_HOME-Q 20 |
-9 2
POSLIM-9 21
+5V-9
—GND-10 22 |
HOME-10 . 4
—NEGLIM-10 23
POSLIM-10 5
v HOME-9 +Y-10 24
5 ———POSLIM-9 . GND-11 6
L GND-1Q -
S NEGLIM-10  NEGLIM-11 7
b +5Y-10 POSLIM-11 26
5 HOME-11 +5V-11 8
5 POSLIM-11 GND-12 27
5 GND-12 HOME-12 9
5 NEGLIM-12 NEGLIM-12 28
5 +5Y-12 POSLIM-12 10
- HOME-13 +BY-12 29
H—POSLIM-13 ~ GND-13 11
b GND-14 HOME-13 30
o NEGLIM-14  NEGLIM-13 12
S HOME-15 +5V-13 13
- POSLIM-15. GND-14 32
o GND-16 HOME-14 14
S NEGLIM-16 —NEGLIM-14 33 |
S +5V-16 POSLIM-14 15
_+5V-14 34
GND-15 16
_HOME-15 35 |
NEGLIM-15 17
—POSLIM-15 36 |
+B8Y-15 18
GND-16 3z
HOME-16 19

LIMIT & HOME SENSORS FOR AXES 9-16 WHEN
BROUGHT OUT VIA A RIBBON CABLE TO A DB37

&OOJ>O<LOOO(LOOO(LOOOOOO Ooéoloooloéoooioj X

CONNECTOR. NOTE THAT ONLY GROUND
AND HOME ARE AVAILABLE FOR AXIS 16

JP?
GND-1
NEGLIM1 g 3
+5Y-1 ds
—postiMz g7
GND-3 43
NEGLIM:3 ] 13
+5Y-3 d 15
HOME-4 d 17
POSLIM-4
d 19
GND-5 d 21
NEGLIM-5 d 23
+8Y-5 'e 25
HOME-6 45
POSLIM®E o 27
GND7 43
+5V-7 bs
HOME-8 4%
— POSLIM-8 A 39

LIMITS & HOME HEADER FOR AXES 1-8

D
P?
GND-1 1o~
_HOME-1 =~ 20 |
NEGLIM-1 215°
- 2175
+5V-1 3 ¥o)
_GNDZ 2217
HOME-2 4 o
_NEGLIM-2 231 "~ ~
POSLIM-2 5
2b HOME-1 +5V-2 24
2B POSLIM-1 GND-3 6o
GND-2 _HOME-3 25 |
b o
e GLIMZ_  NEGLIM3 1o
+5V-2 POSLIM-3 6 o
]‘2’ g HOME-3 +6V-3 8o
14 p——POSLIM-3 GND-4 271 "4
eb GND-4 HOME-4 95
. NEGLIM-4 NEGLIM-4 28
ol +5V-4 POSLIM-4 1015 ©
ol HOME-5 Tov-4 291 5
zr POSLIM-5 GND-5 1115
GND-6 HOME-5 30
b o
o 6 NEGLIM:S 1215
288 +5V-6 _POSIIM-5 31 [~
el 8 HOME-7 +5V-5 135
¥ - _GND§ 2 [0
ol GND-8 HOME-6 14 o
¥ - +5V6 B
b +5V-8 POSLIM-6 1515
NEGLIM-6 = 34 |
GND-7 6150
_HOME-7 35 |
NEGLIM: 1715°
_POSLIM-7 36 |
+5Y-7 1815°
GND-8 Y2 I
HOME-8 195

LIMIT & HOME SENSORS FOR AXES 1-8 WHEN

BROUGHT OUT VIA A RIBBON CABLE TO A DB37
CONNECTOR. NOTE THAT ONLY GROUND

AND HOME ARE AVAILABLE FOR AXIS 8
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""RTMC LOGIC CONNECTODR"

_ GND 1035
ol1a_ cno
TRIGGER BIT @ QuUTE 20,
olis 1ne SYNC SIGNALS FROM EXTERNAL CAMERA
TRIGGER BIT 1 QuTH 3ls
16 INi
o
TRIGGER BIT 2 ouT2 alg
TTL LOW = ON 17 _IN2 JOGBOX "PADG"
TRIGGER BIT 3 QuT3 slo
ol1e IN3 JOGBOX “PAD1"
TRIGGER BIT 4 ouT4 6o
19 INA4 JOGBOX "PAD2"
| TRIGGER BIT S ouTS 7
20 INS
CAPPING SHUTTER QuTe 8 0(} oo
TTL LOW = CAPPED od21 _ INs EMERGENCY STOP
QuT? sl, CONTACT = STOP.
ol=22__1n7 SINGLE SWITCH
ADDR® 19 | o ON SHORT CABLE
ol23  aoor2 :
ADDR1 114
ol24 __ADOR3 o/o
WRITE 12
330 OHMS, 1/4 WATT ol25 _+5 voLTs SHOOT SWITCH
+5 voLTs 13}, CONTACT = SHOOT
"
FRAME MARKER DB2sS
i SUPER-BRIGHT LED
¥ RADIO SHACK 276-087 +5 TO +14 VOLTS DC GND
TURNS ON FOR FIRST
FRAME OF MOVE ONLY OPTO-ISOLATOR ]

DB2S PIN 20 _|

w

4

DB25 PIN 14 |

330 OHMS FOR S VO..TS
688 ODHMS FOR 9 VOLTS
1K OHMS FOR 14 VOLTS

2.1 UFD

@)

1

ONE OR MORE
EMERGENCY STOP

SWITCH CONTACT

USE THIS SCHEME 1IF YOU WANT TO USE SEVERAL EMERGENCY
ALMOST ANY OPTO ISOLATOR WILL DO.

ALTHOUGH DARLINGTON TYPES MAY BE TOO NOISE SENSITIVE
NOT USE THE COMPUTER POWER SUPPLY TO POWER THIS CIRCUIT! xx

STOP SWITCHES.

%x%xDO

THIS IS THE “RTMC LOGIC CONNECTOR"

THE DB2SS CONNECTOR IS CONNECTED RTMCi6 CARD "H1'"

VIA A 25 WIRE FLAT CABLE. PIN 26 OF H1 1S IGNORED.

PIN 1 OF H1 (THE PIN NEAREST THE "H1" LEGEND ON THE BOARD)
IS CONNECTED TO PIN 1 OF THE DB25S CONNECTOR.

THE CAMERA HOME AND EMERGENCY STOP CIRCUITS ARE NOT REGUIRED

ALL SIGNALS ARE TTL LEVEL. BE CAREFUL NOT TO LET THESE SIGNALS KUPER CONTROLS
COME IN CONTACT WITH EXTERNAL VOLTAGES OR METALLIC OBJECTS
595-263-5949 FAX S5©85-298-3272

AS SHOWN, THE EMERGENCY SWITCH CIRCUIT IS INTENDED FOR USE Title
WITH A SINGLE SWITCH ON A SHORT CABLE. SIMPLE ACCESSORY SCHEME
FOR COMPLEX EMERGENCY STOP CIRCUITS. USE AN OPTO-1SOLATOR 71O Size|Document Number T [REV
PROTECT THE COMPUTER FROM DANGEROUS EXTERNAL VOLTAGES AND a
ELECTRICAL NOISE.

Date November 30, 1990[Sheet1 o f

STOP

AL THOUGH

ALL THE ACCESSORIES SHOWN ARE OPTIONAL,
THE SHOOT SWITCH
FOR ANIMATION.

IS ESSENTIAL

SWITCHES
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‘LTC TIMECODE IN +" AND "LTC TIMECODE IN -" ARE CAPACITOR ISOLATED FROM
THE COMPUTER GROUND. FOR BEST NOISE IMMUNITY, DO NOT CONNECT

EITHER OF THESE SIGNALS TO THE COMPUTER OR BOARD GROUNDS.

"LTC TIMECODE OUT" IS REFERENCED TO BOARD GROUND. P?
"VIDEO IN" IS REFERENCED TO BOARD GROUND. EITHER COMPOSITE VIDEO OR PHASE LED DRIVER CARDGND -2 (5™
SYNC ONLY MAY BE USED, IN EITHER PAL OR NTSC FORMAT. ELASH OPTO ISO + 71-°

FLASH/CAP COMMON 14 |
“VIDEO OUT" IS REFERENCED TO BOARD GROUND. IT IS THE "VIDEO IN" SIGNAL, CAP OPTQISO + OEE GO -2 o0
WITH TEXT INFORMATION INSERTED. THIS SIGNAL IS ONLY PRESENT WHEN A +5VOLTS THRU 220HMS 5 10
w " ON 12
VIDEO IN" SIGNAL IS BEING RECEIVED. B A SHUTTER pULSE — LERA COMMS iTo°
LTC TIMECODE IN + 3lo0

"FLASH OPTO ISO +" AND "CAP OPTO ISO +" ARE THE COLLECTORS OF OPTO VIDED IN LTC TIMECODEIN - 12+—o
ISOLATED TRANSISTORS, CONNECTED THROUGH 160 OHM RESISTORS. VIDEO OUT. 9 1%,
"FLASH/CAP COMMON" IS CONNECTED TO THE EMITTERS. DO NOT CONNECT BOARDAIDEQ COMMON 1 o

EITHER OF THESE SIGNALS TO THE COMPUTER OR BOARD GROUNDS.

"“CAMERA SHUTTER PULSE" MAY BE ANY ONCE-PER-FRAME, LOGIC SIGNAL, FROM
APPROXIMATELY 5 TO 24 VOLTS.

"CAMERA QUADRATURE IN" IS EITHER THE A OR B PHASE FROM AN ENCODER
ATTACHED TO THE CAMERA MOTOR. SIGNAL HIGH SHOULD BE BETWEEN 5 AND 24
VOLTS. THE COMMON IS SHARED BETWEEN "CAMERA SHUTTER PULSE" AND
"CAMERA QUADRATURE IN." BOTH SIGNALS ARE OPTICALLY ISOLATED AND NO
CONNECTION SHOULD BE MADE TO BOARD OR COMPUTER GROUND.

THE "CAMERA QUADRATURE IN" CONNECTION IS OPTIONAL WHEN SYNCING TO
EXTERNAL CAMERAS. ITS USE ENHANCES THE ABILITY OF THE MOTION
CONTROL TO TRACK RAPIDLY SLEWING CAMERAS.

"PHASE LED DRIVER" PROVIDES A CONVENIENT PHASING SIGNAL FOR CALIBRATING
THE PHASE RELATIONSHIP BETWEEN AN EXTERNAL CAMERA AND THE MOTION
CONTROL. CONNECT THIS SIGNAL DIRECTLY TO THE POSITIVE SIDE OF AN
ULTRA-BRIGHT LED, AND THE NEGATIVE SIDE OF THE LED TO BOARD GROUND.
DRIVE 1S APPROXIMATELY 20 MILLIAMPERES AT 5 VOLTS. NO RESISTOR IS
REQUIRED.

ACCESSORY CONNECTOR

THE FOLLOWING SIGNALS ARE NEW TO THE KUPER2001-l ACCESSORY
CONNECTOR. ALTHOUGH THIS SLIGHTLY MODIFIED CONNECTOR
SHOULD BE COMPATIBLE WITH MOST ACCESSORY CABLES AND
DEVICES BUILT FOR THE OLDER RTMC48 CARD, PLEASE VERIFY THAT
THERE ARE NO CONFLICTING SIGNALS PRESENT ON THESE PINS:

PIN 8, PHASE LED DRIVER
PIN 8, VIDEO OUT
PIN 11, CAMERA QUADRATURE IN

PIN 13 1S NOW LTC TIMECODE OUT. ON THE RTMC48 CARD, PIN
13 WAS THE "CAP-" OPTO ISOLATOR OUTPUT. ITIS
IMPORTANT THAT ANY WIRE PREVIOUSLY CONNECTED TO PIN
13 BE MOVED TO SHARE PIN 14.

Title
PRELIMINARY KUPER2001-I ACCESSORY CONNECTOR

Size Document Number ev
A q123/456-Red0-92.22-bis 1

Date: Tuesday, January 08, 2002 Bheet 1 of 1
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THIS STACK OF FOUR, 10 PIN HEADERS REPRESENTS THE 40 PIN SERIAL CONNECTOR ON
THE KUPER2001-I CARD. THIS IS THE ONLY VERTICAL HEADER ON THE CARD. NOTE THAT

ALL PIN 1's ARE TOWARDS THE BOTTOM OF THE CARD.

TOP OF BOARD

COMPUTER +5V

RS232 GND

RS232 OUT

RS232 IN

TO FIZ-

TO FIZ+

o ISOLATED FIZ GND

TO KUPERNODE-

TO KUPERNODE+

DMX XMIT-

o ISOLATED KUPERNODE GND

DMX XMIT+

DMX GND THRU 220 OHMS
ISOLATED DMX GND

S, WON©
)

A\ d 10 9P
8 7Pp—
CTS INPUT o
RS232 DATA KUPER SYNC OUTPUT g S g 5
—q2 10—
*~——
FROM Flz- —g ;O ? 3
FI+Z DATA FROM FIZ+ g8 5
—q4 3p—
—q2 1
*~——
FROM KUPERNODE- —g ;O g 2
KUPERNODE FROM KUPERNODE+ de :
—q4 3p—
—q2 1
*~——
DMX RCV- _Oo ;0 g
DMX DMX RCV+ g8
—a 4
—q2 o

BOTTOM OF BOARD

THE 40 PIN SERIAL CONNECTOR CAN BE BROUGHT OUT TO DB9 CONNECTORS VIA A
40 PIN RIBBON CABLE BY SPLITTING THE CABLE INTO FOUR, 10 PIN SECTIONS, AND
THEN REMOVING THE TENTH STRAND OF EACH. NORMALLY A MALE DB9 IS USED
FOR THE RS232 CHANNEL, AND FEMALE DB9'S FOR ALL THE OTHER CHANNELS.

IMPORTANT...THE DMX GND IS ISOLATED FROM ALL OTHER GROUNDS. DO NOT MAKE
ANY CONNECTION BETWEEN DMX GROUND AND ANY OTHER GROUND. THE DMX
GROUND CONNECTION SHOULD BE CARRIED AS A WIRE INSIDE THE SHIELDED DMX
CABLE. DO NOT CONNECT THE DMX GROUND TO THE CABLE SHIELD.

THE KUPERNODE AND FIZ GROUNDS ARE SHARED, BUT ISOLATED FROM ALL OTHER

GROUNDS.

THE RS232 GROUND SHARES THE COMPUTER GROUND.

DB9 PIN 5
N DB9 PIN 4
DB9 P
DB9 P
DB9 P

DB9Y PIN 8
DB9Y PIN 7
DB9 PIN 6

NBR O
_~wa~N©
J

3
2
1

THIS DRAWING SHOWS HOW THE HEADER PINOUTS RELATE TO DB9 PINOUTS WHEN
THE 40 PIN HEADER IS SPLIT AND BROUGHT OUT TO CRIMP-ON DB9 CONNECTORS.
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