


CBL1043-x, CBL1052-x, CBLI1043DE-x, and CBL1052DE-x USER’'SMANUAL

Overview

The CBLI1043-x', CBLIO52-x", CBLIO43DEX", and CBLIO52DE-X" are cables with a DB15 connector

that converts 5V DC SmartMotor 1/0 to 24VDC 1/O. The user will specify on the part number for cable
with either four digital inputs and three digital outputs (CBLI1043-x) or five digital inputs and two outputs
(CBLI1052) with or without DE option. The DE option brings 24V dc or 48V dc to the SmartMotor’s
control for SmartMotor with the DE option. The DE option on the cable and on the motor will allow the
user to take away power to the motor but keep power to the controller alive. This cable connects directly
into the SmartMotor’s DB 15 I/O connector (CN2) on the SM23xxD and SM34xxD series.
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ﬂ o] D [+5V_OLT
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14 _|CONTROL GND [IE OPTIIN|+
15_[CONTROL PVR [ONLY -
LEN 2 —m|
CABLE
MULTI-CONDUCTIR
lt—— | EN 1 —— PART_NUNBER CBLI043—x CHLIO52—x CBLID43DE—x _|CBLIDSODE-x
FUNCTION COLOR! COLIR! COLOR! COLOR!
1 [INPUT_CIMWON_A—D |RLACK/VAITE | BLACK/WHITE _|BLACK/WHITE _|[BLACK/VHITE
INFUT A BLUE BLUE BLUE BLUE
INPUT B GREEN GREEN GREEN GREEN
1 [INPUT_C TRANGE ORANGE ORANGE RANGE
INPUT D RED RED RED RED
INPUT G <) NA VHITE NA WHITE
INPUT G ¢ NA BLACK NA BLACK
1 [DUTPUT G G+ GREEN/VHITE _|NA GREEN/WHITE __|NA
OUTPUT G <-> GREEN/BLACK _|NA GREEN/BLACK _|NA
OUTPUT_E (&> RED/WHITE RED/WHITE RED/VHITE RED/WHITE x
OUTPUT E ¢ RED/BLACK RED/BLACK RED/BLACK RED/BLACK *
1 [OLTPUT_F_Ge> BIIE/VHITE _ |RLLE/WHITE _ |RLUE/WHITE __ |BLIE/VHIIE |
OUTPUT F _<-> BLUE/BLACK __ |BLUE/BLACK __ |BLUE/BLACK __ |BLUE/BLACK |
CNIR_PVR (oii5) |NA NA CIRANGE/BLACK |CRANGE/BLACK |+
CNTR GNI <pini4)_|NA NA WHITE/BLACK _|WHITE/BLACK |+
AL I/Os ARE DIODE PROTECTED, ISOLATED AND 24 VOLT OLUTPUTS SINK PART_NUMBER _|x LEN L JLEN 2
OR SOURCE AS MUCH AS 100mA EAGH. CBLI043-5M
CBLIOS2-5M __|5n
TYPICAL OUTPUT CONNECTION PUTS COMMON TO GROUND, THE OUTPUT TO ICBLID43DE-SN 6.4 4
ONE LEG OF THE DEVICE WITH THE OTHER LEG TO 24 VOLTS. SOURCING CBLIO52DE-5N 3 | 05 Kh
WORKS TOOL SR ID 45— 10N
INPUT COMNON CAN BE CONNECTED TO +24V OR GND. INPUTS ARE TRIGGERED ICBLIOSE—LOM __110n
WITH PLUS OR MINUS 24V BETVEEN THEM AND THE INPUT COMMON [CBLIO43NE-10M | (228 Fi5
CBL [0S2DE-10M
*PORT G IS ONLY USED AS INPUT FOR CABLE WITH PART NUMBER CHLIOSE-X
OR CRLIDS2DE-x
*PORT G IS ONLY USED AS OUTPUT FOR CABLE WITH PART NUNBER CBLIO43-x MUL TICONDUC TOR:
OR CRL ID43DE -« HOOD COLOR: BLACK
JACKET COLOR:  GRAY
INPUT CANNOT BE USED IF IT EXCEEDS 30 VOLTS 8mA. CONDUCTIR 20-26 AWU

OUTPUT CANNOT BE USED IF IT EXCEEDS 30 VILTS 100mA

+TO BE USED WITH DE OPTION SMARTMOTORS FOR KEEFING CONTROLLER
ALIVE DURING E-STOP, INPUT VILTAGE RANGES FROM 24Vdc to
4BVric, DO NOT EXCEED 48Vvinc, C(CBLIO43DE-Xx AND CHLIOJSZDE-X)

1 5M for x for 5m (16.4 ft) length
10M for x for 10m (32.8 ft) length



Inputs A to D can be set to either all sourcing or sinking inputs. Port G input isindependent from input A

toD. OutputsE, F, and G are wired independently so they can either be sourcing or sinking.

RATING:
Input

Output

min. voltage

max. voltage

min. current
max. current

max. voltage

max. current

24VDC
30VDC
SmA
8mA

30Vdc
100 mA

Damage may occur if these maximum ratings are exceeded.

SmartMotor Interface

The CBLI043-x, CBLIO52-x, CBLIO43DEX, and CBLIO52DE-x cable use the following 1/0O pins on the
SmartMotor as listed:

PIN SIGNAL DESCRIPTION

1 input A Digital input A / Encoder input A / Step input  (input frequency
50kHz2)

2 input B Digital input B / Encoder input B / direction input ( input frequency
50kH2)

3 input C Digital input C/ Positive Limit

4 input D Digital input D / Negative Limit

5 output E Digital output E

6 output F Digital output F

7 input/output G Digitd input G ONLY for CBLI0O52-x and CBLIO52DE-x
Digita output G ONLY for CBL1043-x and CBLIO43DE-X

12 +5Vdc +5Vdc output

13 GND Signal Ground

14 GND for SmartMaotor with DE option, Control GND

15 PWR for SmartMotor with DE option, Control POWER




CBL1043-x Schematic

CBLIO43—x

//
INPUT GOMNDN (BLACK/WHITE) CND (pin 13)
NAUT A (BW 29k PORT A (pin 1)
R
NUT B {GR PCRT B (pin 2)
e
INPUT - (GRANE 29K PORT C (pin 3)
=
NPUT B (RED PFORT 0 (pin 4)
— T "
QTPUT 6 — (mmu/wl—m_,iPmT 8 (pin 7)
OUTPUT B + (GREEN/WHITE) ¢ M.
QTRUITE - (RED/! | FORTE (pn 8
QUIPUT E + {RED/WHITE]_, ¢ 519
QUTPUT F - [a.uymmq_l—m_'__PMT F [p 8)
WPUT F +  (BULE/WHITE) SO LGS R +5VDE {phn 12)
\
CABLE
MULTI-CONDUCTOR
PART NUMBER CBLIO43-x
FUNCTION! COLOR:
INPUT COMMON A-D [BLACK/WHITE
INPUT A BLUE
INPUT B GREEN
INPUT C ORANGE
INPUT D RED
INPUT G () NA
INPUT G (=) NA
OUTPUT G < GREEN/WHITE
OUTPUT G <= GREEN/BLACK
OUTPUT E B RED/WHITE
OUTPUT E <= RED/BLACK
OUTPUT F <+ BLUE/WHITE
OUTPUT F ¢ BLUE/BLACK
CNTR PWR (pIin132> [NA
CNTR GND (pin14) [NA




CBLI1052-x Schematic

CBLIOSZ2-x

/ INPUT CAMNDN (BLACK/WHITE] END (pin 13)
NRUT A (BWE) 39 PORT A (pin 1)
= (
INPUT B (GREEN) 3Bk PORT B (pin 2)
K
INPUT © (omaNsE) 39K PORT € (pin 3)
(RED) 29K . (an 9
INFUT [ (REI < FORT D (An
2 [
NAUT G + (WHITE)__ 3ok PORT & (pin 7)
INPWT G — {BLACK) |
WIPVT E - [E/EML—WPMT E [phh 6]
QUIPUT E +  (RED/WHITE) | ¢ Sa
OUTRUT F - [BLUE/BLASH PORT F {pin B)
79
QUTPUT F + (BLUE/WHITE) ¢ o 12)

z

-
CABLE
MULTI-CONDUCTOR
PART NUMBER CBLIOSZ2-x
FUNCTION: COLOR:
INPUT COMMON A-D [BLACK/WHITE
INPUT A BLUE
INPUT B GREEN
INPUT C ORANGE
INPUT D RED
INPUT G WHITE
INPUT G (= BLACK
OUTPUT G ¢+ NA
OUTPUT G <= NA
OUTPUT E < RED/WHITE
OUTPUT E <= RED/BLACK
OUTPUT F <+ BLUE/WHITE
OUTPUT F ¢ BLUE/BLACK
CNTR PWR (pin1d> |NA
CNTR GND (pini4) |NA




CBLI1043DE-x Schematic
CBLIO43DE-x

INPUT CONMON (BLACK /VHITE) D {pin 13)
NUTA BV 3% : PORT A [oin 1)
NUTB (GRIN)_ 3% C PRT B (pin 2}
NPUT O (QGRANGE) BEJ ( PORT G (pin 3}
NPUT O M ( PORT D [pin 4)
QUTRAUT € — (SREEN, PORT & (pin 7}
e - il
OUTUTE - (RED, |  RRTEGQRE
e 13 7 T
SUTAUT F — (EllI'E/BLAﬂ:: :_WFMBJ
|0
OUTRUT F 4+  (GLUE/VHT | +ov0c i 12)
CNTR PDWER BNO [WH ITE/ALADK) Far SN w/3& DPTIN ONTR PAR ONO (pln 14}
\ ONTR FOWER 24V 1o 48V (ORANGE/ASLADK) For SH w/IE DFTIN INTR PR [pin 13)

CABLE

MULTI-CONDUCTOR

PART NUMBER CBLIO43DE-x
FUNCTION: COLOR:
INPUT COMMON A-D [BLACK/WHITE
INPUT A BLUE

INPUT B GREEN

INPUT C ORANGE
INPUT D RED

INPUT G () NA

INPUT G (=) NA

OUTPUT G ¢ GREEN/WHITE
OUTPUT G <= GREEN/BLACK
OUTPUT E RED/WHITE
OUTPUT E <= RED/BLACK
OUTPUT F <+ BLUE/WHITE
OUTPUT F ¢ BLUE/BLACK
CNTR PWR (pin15> |ORANGE/BLACK
CNTR GND ¢pini4) |WHITE/BLACK




CBLI10O52DE-x Schematic

CBLIOS2DE-x

INPUT SEMMON {BLACK/NHITE) END (pin 13]
NUT 4 @LE] 33 | 7 PGRT A (0 1}
NeUT @ (GREEN) 3R ¢ PCRT @ (0w 2)
NPUT D (ORANGE) 3R PORT O (0w 3)
NeUT o fren) 38k PFORT O (o 4)
INFUT B+ (NITE) 38R FORT € (o 7)
INRUT @ = (BLACK] |
SUTPUT E — {RED/BL PORT E (pin &)
e s o TR A
WPITF — mmm_lﬂ_,_ PCRT F [pin @}
P [
QUTPUT F + (RUE/NITE] 4 4 FOWE ph 12)
DNTR PVER GNO {VHITE/BLACK)] for SM w/[E _DPTION DNR PVR GNO (pin 14]
\ ONTR POVER 24V tn 4aV (ORANGE/BL, for SM_w/0E_OPTION ONT® PWR {pin 15)

=

G
CABLE
MUL TI-CONDUC TOR
PART NUMBER CBLIOS2DE-x
FUNCTION: COLOR
INPUT_COMMON_A-D [BLACK/ WHITE
INPUT A BLUE
INPUT_B GREEN
INPUT _C ORANGE
INPUT D RED
INPUT G (b WHITE
INPUT G < BLACK
OUTPUT G _(+) NA
OUTPUT G () NA
OUTPUT E _(+) RED/WHITE
OUTPUT E () RED/BLACK
OUTPUT F_(+) BLUE/WHITE
OUTPUT F_(-) BLUE/BLACK
CNTR PWR (pinl5) |ORANGE/BLACK
CNTR GND (pini4> |WHITE/BLACK




DE Control Power Input Rating

[nput
min. voltage 24vDC
max. voltage 48VDC
min. current 60mA
max. current 100mA

Damage may occur if these maximum ratings are exceeded.



Application

The CBLIO52DE cableis used to interface the SmartMotor with a PLC and some coil relay. A sample

application wiring with program is shown below:

PLC

CONNECTION SAMPLE

\

SOURCING INPUT W3
SOURCING INPUT HE
SOURCING INPUT HL |°

SOURCING DUTPLT

SOURCING DUTPUT
SORUCING OUTPUT #2

[ o]
PLC COMMON

24 Vdc

SOURCING LIMIT [NPUT
DRY CONTACT

| — _\_l

S 5a )
O...O
CBLIOSEDE-x CABLE %g %

hi—
SORCING LIMIT [NPUT
DRY CINTALT

FROM 24Vde
10 _48vdc

r T
| RELAY ¥ |

SOURCING CONNECTION

T



The above diagram is an exampl e of using the CBLIO52DE-x cable to interface the SmartMotor with a
PLC. The sample program below reads output signal from the PLC to determine which predefined profile
to run. After amove completed, the SmartMotor will signal back to the PLC. Also, the SmartMotor™ wiill
send outputs to the SmartMotor if an error occurred.

' SAMPLE PROGRAM USING I/ O

"INPUT A to C for PLC profile selection

"INPUT D for read ready

" OUTPUT G notor signal PLC after notion conpleted
"OUTPUT E and F to turn on/off punp and val ue

"initialize 1/0O ports

UAI "initialize port A as input, signal input bit O
UBI "initialize port B as input, signal input bit 1
ucpP "initialize port Cas RT Limt input
UDM "initialize port Das LT Limt input
UE=1 'set output E off
UEO "initialize port E as output, trajectory start(high)/ended(l ow)
UF=1 'set output F off
UFO "initialize port F as output, fault(high)
ud "initialize port G as input, read ready trigger
'set Acceleration/velocity
MP 'set nmotor to ModePosition
A=8*100 'set acceleration to 100 rps”2 for motors with 500 |ine encoder
V=32212*30 "set velocity to 30 rps for nmotors with 500 |ine encoder
'read/ check input |oop
VWHI LE 1 "infinite WH LE LOOP
VWHI LE UG ==1 LOOP ‘'gate, waiting for PLC read ready signal
UF=1 '"reset the fault output if any
ab[ 0] =UAI "if input Atriggered, UAl will read O,
' otherwi se ab[0] is 1
ab[ 1] =uUBI * 2 "if input B triggered, UBI will read O,
' otherwi se ab[1l] is 2
a=ab[ 0] +ab[ 1] 'summ ng up the binary val ues
SW TCH a 'conparing each binary value with the
SW TCH/ CASE
' statenment
CASE 0 "CASE 0 when B A triggered ( 0 0)
PRI NT("CASE 0 nove to P=8000", #13)
P=8000 'set position value
GOSUBO "GO to SUBroutine CO to start notion and
error handling
BREAK ' BREAK out of SW TCH st at enent
CASE 1 "CASE 1 when B _ triggered ( 0 1)
PRI NT("CASE 1 nmove to P=10000", #13)
P=10000 'set position value
GOSUBO "GO to SUBroutine CO to start notion and
error handling
BREAK
CASE 2 "CASE 2 when _ A triggered ( 1 0)
PRI NT(" CASE 2 nove to P=-8000", #13)
P=- 8000 'set position value
GOsuUB0O "GO to SUBroutine CO to start notion and
" error handling
BREAK
CASE 3 "CASE 3 when _ _ triggered ( 0 0)
PRI NT("CASE 3 nmove to P=-10000", #13)
P=-10000 'set position value
GOsuUB0O "GO to SUBroutine CO to start notion and
" error handling
BREAK
ENDS "ENDS for closing SWTCH st at enent
LOOP "LOOP for closing WHI LE st at enent

END " END mar ks end of program



Cco "Label for subroutine CO

UE=0 "output high, trajectory started
G "start trajectory (notion)
TWAI T "wait until trajectory ends (notion stopped)
UE=1 "reset signal to RESET MOTION (|l ow) signal
to PLC
| F Be 'checking excessive position error bit
PRI NT("excessi ve position error occured", #13) "print to term nal w ndow
UF=0 "set fault signal (high)
ENDI F
I F Bp "checking RT limt bit
PRINT("RT Limt reached", #13) "print to term nal w ndow
UF=0 "set fault signal (high)
ENDI F
I'F Bm "checking LT Iimt bit
PRINT("LT Limt reached", #13) "print to term nal w ndow
UF=0 "set fault signal (high)
ENDI F
I F Bh 'checking over tenperature bit
PRI NT(" Over Tenperature Cccured", #13)' print to term nal w ndow
UF=0 "set fault signal (high)
ENDI F

RETURN "RETURN to mmin program



Y ou probably noticed that the motor is reading the signal low when high signal is being sent to the
CBLI104352DE cable. If you prefer the motor to read a high signal when high signal is being sent to the
cable, you can mask the input value by using the following command:

a=UAl == ‘this sets ato 1 if UAl is trun, which in this case if UAl is O
‘ (1 ow)

[/O Commands:

UAI ‘“initialize port A as input

UBlI ‘initialize port B as input

ucl ‘initialize port C as input

uDl ‘initialize port D as input

ucpP ‘initialize port Cas Right Limt (Port Cis right Iimt by default)

UDM ‘initialize port D as Left Limt (Port Dis left Iimt by default)

ud ‘initialize port G as input (port G can only be used as either

UGO ‘initialize port G as outputinput or output)

UG=1 ‘set output G off (output Iine open)

UG=1 ‘set output G on (output line close)

UEO ‘initialize port E as output

UE=1 ‘set output E off (output |ine open)

UE=0 ‘set output E on (output line close)

UFO ‘initialize port F as output

UF=1 ‘set output F off (output Iine open)

UF=0 ‘set output F on (output line close)

d=UuUcCl ‘store the input state value of port Cinto variable d

I F UAI ‘using with IF statement, true => UAI is 1

ENDI F

I F UAI ==0 ‘using with IF statement, true => UAI is O

ENDI F



Ancther sample Wiring Diagram:

Using CBLIO52-x

CBLIOS2-x CABLE

24 Voo

— _\_l
[ —

SOURCING CONNECT
IRY CONTACT

S
> _ 7
SINKING CONNECT
IRY CONTACT

||}—

24 Vdc

24 Vdc

f
IC SINKING SENSOR 2]
CONNECTICN o
71
WIRE LABEL
FUNCTION: [COLOR
NPUT COMMON A-D [BLACK/VHITE @
[INPUT_A LUE
[INFUT B |GREEN
[INFUT C ORANGE a
I 1D RED a
INPUT G () WHITE G
INPUT G (=) BLACK o
OJTPUT G ¢+ NA 9
OUTPUT G ¢ NA 9
OUTPUT _E < @/WH]TE
OJTPUT E ¢ REI/BLACK
[OPUT F ¢ BLUE/WHITE
OLIPUT F ¢ [RLUE/BLADK o

SINKING CONNECTION

| RELAY #2 [

[T+

e

-

SOURCING CONNECTION

| RELAY #1 |

For further details about 1/0 commands and program flows, please refer to the SmartMotor™ Users Guide.



