Logosol Multifunctional Servo Drive LS-2319g3SB

Features
Q Controller modes:
-LDCN
- Analog 10V
- Quadrature Encoder mode
- Step & Direction
- Step Positive/Step Negative
Q Dual Encoder Loop
Q Servo loop rate 51.2uS
O Sinusoidal motor phases commutation
O Motors supported:
- Panasonic A and S series motors
- Motors with Serial Absolute encoders
- Brushless 60/120° commutated
- Linear motors
- Voice coil and Brush motors

O Up to 20A peak / 12A continuous output
current

Q Up to 200V DC power supply

Q Path point buffer for coordinated motion
control

Q 32-bit position, velocity, acceleration,
16-bit PID filter gain values

Q Torqueloop

o Safety Bus

QO Feedback loss protection

Q Comprehensive motor output short-circuit
protection:
- Output to output
- Output to ground

O Adjustable motor current and overload time
limits

Q Over/under voltage shutdown

Q Overheating protection

Q Forward and reverse over travel inputs
@ Communication 19.2Kb/S to 1.25Mb/S
a PWM frequency 20 kHz

Q Encoder rate 10.0MHz
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Description

LS-231g3SB is all digital multifunctional single-axis
servo controller with integrated power amplifier
designed for applications requiring sinusoidal control
of Rotary or Linear brushless motors up to 1.5 HP.
DC (brush) and Voice coil motors are also supported.
In LDCN mode the LS-231g3SB supports
coordinated motion of several motors. Up to 31
devices can be controlled over a multi-drop full duplex
RS-485 network. Standard RJ-45 connectors and
commercially available cables are used for daisy
chaining of the modules.

In Analog modes the drive supports precise speed
control. Analog modes give flexible use of Analog,
Enable and Direction inputs.

Three modes are provided in addition to the standard
Step & Direction mode. In Step Positive/Step
Negative mode the direction is controlled via two
separate step inputs. In Quadrature encoder modes
step and direction inputs can be connected to A and
B phase of an incremental encoder.

Dual-Loop encoder mode supports two encoder
inputs. In this mode the encoders for position and
servo control are separated. High resolution
encoders can be used for precise position control.
LS-231g3SB is equipped with various safety features
such as short circuit protection for the motor and the
drive, limit switch inputs, over/under voltage
shutdown and encoder presence control. Safety bus
can be connected for multi-drive system protection.
Maximum motor output current and overload time can
be set.
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TECHNICAL SPECIFICATIONS rated at 25°C ambient, POWER (+)=60VDC, Load=250uH motor

+POWER

18Vdc to 180Vdc, 200V Absolute Maximum

+24V

18Vvdc to 36Vdc I/O power supply

+24V Backup Current

0.25A Maximum

MAX MOTOR OUTPUT CURRENT

(Plﬁﬁlfinuous 20A
12A
MIN LOAD INDUCTANCE 200pH
PWM SWITCHING FREQUENCY 19.5KHz
SERVO RATE 51.2 ySec

SERIAL BAUD RATE

19.2Kb/Sec to 1.25 Mb/Sec

DIGITAL OUTPUTS
Source driver
Brake/Outputl (CN1pin4)
Pull-Up (CN2pin1, CN5pin6, CN9pin8)

24V (18Vdc to 36Vdc Maximum). Short protection. Output clamp diode.
0.3A
0.1A for all outputs combined

Output2 (CN2pin3) 0.2A
TTL -

Fault (CN8pin9) Himin=4V, LOmax=0.4V lout=4mA
RELAY OUTPUTS

LIMIT, FAULT Relay contact
ANALOG OUTPUT

DACout 0 to +2.5V/1ImA

DIGITAL INPUTS
+A, -A, +B, -B, +Z, -Z/H3, +Rx/H1, -Rx/H2,
H3
Limitl, Limit2, Home,
Input10, Inputll
Dir, AEN, Step (CN8pin7, pin12, pin13)

Input9, Enable,

HI=3.5V, LO=1.5V, 2K2 pull-up resistors

LOmin=-0.5V<LO< 6.5V; 15V<HI<HImax=36V;Imax=8mA
HI=3.5V, LO=1.5V, 4K7 pull-down resistors

ANALOG INPUT

ADCin +10V, 10K to Gnd
* Quadrature with index. Encoder rate 10MHz max (5MHz max Enc Filter=ON)
ENCODER Panasonic encoder mode. Serial Absolute and encoder. BiSS-C encoder
HALL SENSORS 60/120°, Panasonic, Serial absolute encoders
LEDs
ORANGE, GREEN, RED Refer to LS-231g3SB Diagnostic and 1/0O section for details
PROTECTION

Short circuit Motor output to motor output, Motor output to GND
Over-temperature shut off Activated at 80°C
POWER DESSIPATION (max) 45W
THERMAL REQUIREMENTS
Storage temperature range -30to +85°C
Operating temperature range 0to 45°C
MECHANICAL
Size 6.5" x 4.0" x 0.85”
Weight 0.8 Ib. (0.36 kg)
+5V SOURCE

Max output current

200maA for all output pins combined

MATING CONNECTORS
MOTOR AND POWER

110

SAFETY BUS

CN9

ENCODER AND COMUTATOR
CN8

NETWORK (HOST, SLAVE)

RECOMMENDED CONNECTOR TYPE

EM2565-08-H Terminal Block 8 Poles 5.08mm

Molex 22-01-3047 housing with 08-50-0114 pins (4 pcs.)

Molex 22-01-3047 housing (2 pcs.) with 08-50-0114 pins (8 pcs.)

Molex 22-01-3087 housing with 08-50-0114 pins (8 pcs.)

AMP 205206-3 D-Shape 15 Pin M Crimp Housing with AMP 5-66507-7(15 pcs.)
3M 34526600 Socket16 pin, polarized 0.1"

8 pin RJ-45

Note: Contact Logosol for details regarding the Serial Absolute encoders supported
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DIMENSIONAL DRAWING
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PART NUMBER MODEL DESCRIPTION
9122310174 LS-231g3SB-2020 Multifunctional servo drive 20A/180V
230601051 LS-231-CN Mating connector kit for LS-231
230601017 PAN-AS-CN Mating connector kit for Panasonic A and S series motors
230601027 PAN-ASB-CN Mating connector kit for Panasonic A and S series motors with brake
230601076 PAN-ASA-CN Mating Connector Kit for Panasonic motors with absolute encoder
230601077 PAN-ASBA-CN Mating Connector Kit for Panasonic motors with absolute encoder and brake
922231100 LS-2311 Dual-loop master encoder interface
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CONECTORS AND PINOUT
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DIP SWITCHES
SW | NAME DESCRIPTION
1 Terminator Tx Transmit line terminator
Terminator Rx Receive line terminator
OFF — LIMIT relay is open when Limitl or Limit2 is open, if not bridged
ZeroSpeed . . -
ON - LIMIT relay is open when the motor is moving
OFF — Limitl and Limit2 inputs. Non-differential index (+Z) for brushless or DC motors with
4 Swa differential encoders
ON - SingleLIMIT. Differential index (+Z, -Z) for brushless or DC motors with differential
encoders
5 Swh Sw6=0ON, Sw5=0ON - Motor with single ended (non-differential) encoder
Sw6=0ON, Sw5=0OFF - Motor with differential encoder
Sw6=0OFF, Sw5=0ON - Panasonic A or S series motor (P-mode)
6 Swé Sw6=0FF, Sw5=OFF - Reserved
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CONNECTORS
CN1 - POWER AND MOTOR
PIN SIGNAL DESCRIPTION
1 +POWER 18Vdc to 180Vdc Power supply positive terminal
2 +24V 18Vdc to 36Vdc 1/0 power supply
3 POWER Gnd Power supply ground
4 Brake/Outputl Brake output
5 Gnd 1/0 ground

Output to motor

Phase 3 terminal for brushless motors

Phase W for Panasonic A and S or MSMD motors
Negative terminal for DC and Voice Coil motors
Output to motor

Phase 2 terminal for brushless motors

Phase V for Panasonic A and S or MSMD motors
Positive terminal for DC and Voice Coil motors
Output to motor

Phase 1 terminal for brushless motors

Phase U for Panasonic A and S or MSMD motors
Not connected for DC and Voice Coil motors

6 MOTOR AC3 (W)

7 MOTOR AC2 (V)

8 MOTOR ACL1 (U)

CN2 -1/0
PIN SIGNAL DESCRIPTION
1 Gnd Signal ground
2 Output2 Multifunctional output (mode dependent)
3 Input10 Multifunctional input (mode dependent)
4 Pull-Up Protected power output (+24V)
SAFETY BUS
CN3
PIN | SIGNAL DESCRIPTION
1 LIMIT Limit relay contact (CN3). See note below
2 Input9 Limit input
3 FAULT Fault relay contact (CN3)
4 Enable Drive Enable/Stop input
CN4
PIN | SIGNAL DESCRIPTION
1 LIMIT Limit relay contact (CN4). See note below
2 Input9 Limit input
3 FAULT Fault relay contact (CN4)
4 Enable Drive Enable/Stop input
Note:
SW3=0OFF:

- SW4=0FF — LIMIT relay is open when Limit 1 or Limit 2 is open (CN5pin7 and CN9pin4 or CN5pin15 and CN9pin2), if not bridged.
SW4=0N - LIMIT relay is open when SingleLIMIT is open (CN5pin7 and CN9pin4), if not bridged;

SW3=0ON:

- LIMIT relay is closed only when motor is not moving.
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CN5 — ENCODER AND COMMUTATOR
1. Serial Absolute encoders, and P-mode

PIN Serial Absolute | BiSS-C P-Mode DESCRIPTION
Encoder Encoder | encoder
) ) Rx Hall data for Panasonic A or S series motors
Not applicable for Serial and BiSS-C encoders
Enc 5V Encoder +5V power supply
) ) 7 Encoder index (-)Z for Panasonic A or S series motors
Not applicable for Serial and BiSS-C encoders
Encoder phase (-)B for Panasonic A or S series motors
4 - MA- -B Not applicable for Serial Encoders
MA- for BiSS-C Encoders
Encoder phase (-)A for Panasonic A or S series motors
5 SD- SL- -A SD- for Serial Encoders
SL- for BiSS-C Encoders
6 Pull-Up Protected power output (+24V)
SW4=0OFF:
o . Limitl input (connected to CN9-4 through 2K2 resistor)
7 Limitl / SingleLIMIT SWaZoN:
SingleLIMIT input (connected to CN9-4 through 2K2 resistor)
Gnd Signal ground
) ) +Rx Hall datq for Panason!c Aor S_series motors
Not applicable for Serial and BiSS-C encoders
10 Gnd Encoder ground
1 ) ) +7 Encoder index (+)Z for Panasonic A or S series motors
Not applicable for Serial and BiSS-C encoders
Encoder phase (+)B for Panasonic A or S series motors
12 - MA+ +B Not applicable for Serial Encoders
MA+ for BiSS-C Encoders
Encoder phase (+)A for Panasonic A or S series motors
13 SD+ SL+ +A SD+ for Serial Encoders
SL+ for BiSS-C Encoders
14 Home Home input (connected to CN9-6 through 2K2 resistor)
SW4=0OFF:
- . - Limit2 input (connected to CN9-2 through 2K2 resistor’
15 Limit2 / - Limit2 / - Limit2 / - SW4:OI£JI: ( 9 )
Do not connect

Note: (-) = DO NOT CONNECT.
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CN5 — ENCODER AND COMMUTATOR
2. Brushless and DC brush motors

PIN Differential | Single ended DESCRIPTION
encoder encoder
Hall input #2 for brushless motors
H2 /- H2 /- Not applicable for DC motors
2 Enc 5V Encoder +5V power supply
SW4=0OFF:
Hall input #3 for brushless motors
3 H3 /- H3 /- Not applicable for DC motors
SW4=0ON:
(-)Z for motors with quadrature differential encoders
4 B ) Encoder phase (-)B for motors with quadrature differential encoder
Not applicable for motors with single ended encoders
A ) Encoder phase (-)A for motors with quadrature differential encoder
Not applicable for motors with single ended encoders
6 Pull-Up Protected power output (+24V)
SW4=0FF:
. . Limitl input (connected to CN9-4 through 2K2 resistor
7 Limit1 / SingleLIMIT SWa—ON: ( g )
SingleLIMIT input (connected to CN9-4 through 2K2 resistor)
8 Gnd Signal ground
Hall input #1 for brushless motors
9 H1/- H1/- Not applicable for DC motors
10 Gnd Encoder ground
11 +Z +Z Encoder index (+)Z
12 +B +B Encoder phase (+)B
13 +A +A Encoder phase (+)A
14 Home Home input (connected to CN9-6 through 2K2 resistor)
SW4=0FF:
Limit2 input (connected to CN9-2 through 2K2 resistor)
15 Limit2 / H3 Limit2 / H3 SW4=0ON:
Hall Input #3 for brushless motors
Not applicable for DC motors

Note: (-) = DO NOT CONNECT.

CN6 —-SLAVE

PIN SIGNAL DESCRIPTION
1 N.C. Not connected
2 Gnd Interface ground
3 +Tx (+) Transmit data
4 -TX (-) Transmit data
5 -Rx (-) Receive data
6 +Rx (+) Receive data
7 -A out (-) Address output
8 +A out (+) Address output

CN7 —-HOST

PIN SIGNAL DESCRIPTION
1 +5V RS-232 adapter power supply
2 Gnd Interface ground
3 +Tx (+) Transmit data
4 -TX (-) Transmit data
5 -Rx (-) Receive data
6 +Rx (+) Receive data
7 -Ain (-) Address input
8 +Ain (+) Address input
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CN8
PIN | SIGNAL DESCRIPTION
1 -A Encoder phase (-) A output. Wired to CN5pin5
2 +A Encoder phase A output. Wired to CN5pin13
3 -B Encoder phase (-) B output. Wired to CN5pin4
4 +B Encoder phase B output. Wired to CN5pin12
5 -Z Encoder phase (-) Z output
6 +Z Encoder phase Z output. Wired to CN5pin11
LDCN Single and Dual-loop modes — NA
Analog input Single/Dual-loop mode — NA
Analog input mode with direction invert input — Direction input
7 Dir Enable Positive/Enable Negative Analog input mode — Enable + Direction input
Step & Direction mode — Direction input
Step Positive/Step Negative mode — Negative Step input
Quadrature encoder mode — Counter A input
8 Gnd Signal ground
9 Fault Fault output
10 Gnd Signal ground
11 +5V +5V power supply
LDCN Single loop mode — NA
12 AEN LDCN Dual-loop mode — Master encoder error
All other modes — Enable input
LDCN Single and Dual-loop modes — NA
All Analog modes — NA
13 Step Step & Direction mode — Step input
Step Positive/Step Negative mode — Positive Step input
Quadrature encoder modes — Counter B input
14 AnGnd Analog ground
15 ADCin Analog input 0 to +10V
16 DACout Analog output 0 to +2.5V
CN9
PIN | SIGNAL DESCRIPTION
1 Gnd Signal ground
SW4=0OFF:
- Limit2 (connected to CN5-15 through 2K2 resistor)
2 Limit2 / D.N.C. SWA=ON:
DO NOT CONNECT!
3 Gnd Signal ground
SW4=0OFF:
. . Limitl (connected to CN5-7 through 2K2 resistor
4 | Limit1/ SingleLIMIT SW4=(()N: 9 )
SingleLIMIT (connected to CN5-7 through 2K2 resistor)
5 Gnd Signal ground
6 Home Home (connected to CN5-14 through 2K2 resistor)
7 Inputll Multifunctional input (mode dependent)
8 Pull-Up Protected power output (+24V)
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DUAL-LOOP MASTER ENCODER INTEFRACE

LS-2311 is master encoder interface for dual-loop applications with LS-231g3SB Multifunctional Servo
Drive.

DUAL-LOOP MASTER ENCDOER INTERFACE DIMENSIONAL DRAWING
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DUAL-LOOP MASTER ENCODER INTERFACE LS-2311 CONECTORS AND PINOUT

[yl
- (N4
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- Reserved

CN3  Auxiliary Interface
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% LOGOSOL

Reseved . MJASTER ENCODER
o INTERFACE LS-2311

LS-231Interface  CN4

Il

JUMPERS
JUMPER | NAME DESCRIPTION
1 CN4 EXT +5V Power supply from CN4pin11
2 CN1 Internal power supply. 12Vdc to 36Vdc power supply from CN1pinl
3 CN3 EXT +5V Power supply from CN3pin7

Note: Only one JUMPER must be shorted.

DIP SWITCHES
SWITCH | NAME DESCRIPTION
1 Reserved Reserved must be OFF
2 Reserved Reserved must be OFF
CN1
PIN SIGNAL DESCRIPTION
1 12Vdc to36Vdc | Power supply input, if Power Source CN1 jumper is installed
2 Gnd Power supply ground

CN2 — Master Encoder

PIN SIGNAL DESCRIPTION

1 NC Not connected

2 -Z Encoder phase —Z

3 NC Not connected

4 NC Not connected

5 +5V Encoder power supply

6 +B Encoder phase +B

7 Gnd Power supply ground

8 +A Encoder phase +A

9 NC Not connected

10 +Z Encoder phase +Z

11 Reserved Reserved - DO NOT CONNECT
12 +5V Encoder power supply
13 -B Encoder phase —B

14 Gnd Power supply ground
15 -A Encoder phase —A
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PIN SIGNAL DESCRIPTION

1 -A Encoder phase —A. Wired to CN2pin15
2 +A Encoder phase +A. Wired to CN2pin8
3 -B Encoder phase —B. Wired to CN2pin13
4 +B Encoder phase +B. Wired to CN2pin6
5 -Z Encoder phase —Z. Wired to CN2pin2
6 +Z Encoder phase +Z. Wired to CN2pin10

7 EXT +5V +5V power supply input, if Power Source CN3 jumper is installed

8 Gnd Power supply ground

9 Fault Fault output.

10 Gnd Power supply ground

11 +5V +5V Power Supply output

12 AEN Amplifier Enable input

13 NC Not connected

14 AnGnd Analog ground. Wired to CN4pin14

15 ADCin Analog input. Wired to CN4pinl5

16 DACout Analog output. Wired to CN4pinl16

CN4 — LS-231g3SB interface

PIN SIGNAL DESCRIPTION
1 DACout Analog output. Wired to CN3pinl16
2 ADCin Analog input. Wired to CN3pin15
3 AnGnd Analog ground. Wired to CN3pin14
4 PhB Master encoder phase B output to LS-2319g3SB
5 AEN/Z Amplifier Enable output
6 EXT +5V +5V input power input, if Power Source CN4 jumper is installed
7 Gnd Power supply ground
8 Fault In Fault input from LS-231g3SB
9 Gnd Power supply ground
10 PhA Master encoder phase A output to LS-2319g3SB

LS-2311 Power Supply Source

LS-2311
Power
Source
CN3 Auxiliary Interface
EXT+5V CNS CN2  Master Encoder
1 LS-2311 +5V +5V
Gnd DC/DC CN1
5)+5V
12Vdc 0 36Vdc =:‘ CONVERTER o070 Q
CN4  LS-231 Interface
EXT+5V O™ CN3 [CN3  Auxiliary Interface
+5V
LS-23103SB Master Encoder Cables
To HEIDENHAIN Encoder To LS-2311 CN2 To RENISHAW Encoder To LS-2311 CN2
D-sub 15pin Female D-sub 15pin Female D-sub 15pin Female D-sub 15pin Female
Ual| 1 . 1 N.C 1 N.C
ov | 2 Va0 f 5, | -z o | 2 -z
vaz | 3 3| ne 3 N.C.
up | 4 4| NC z | 4 NG
5 Up(4) 5 +5V B- 5 +5V
6 va2@) | 5 | +8 Al s B
o | 7 b— N\ A n V2L 7 | eno v | 7 GND
s va@ | g | +a sv | s +A

Vai | 9
Sensor oV | 10
Uaz | 11
sensor5V | 12

vao | 14

N.C

+Z
Reserved
+5V

-B

GND

-A

Shield | 15

12| +sv
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14 | onD
AGB 15 | -A

" Reserve
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SAMPLE APPLICATION using AC (brushless) motor in LDCN mode

Home switch and limit switches are connected to CN9.

Incremental
Encoder and

Doc # 712231005 / Rev. C, 09/13/2018
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W
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Z

- 8 MOTOR ACT(U)
-7 MOTOR AC2 {V)
-6 MOTOR AC3 (W)
-5 Gnd

- &4 Brake/Outputi

- 3 POWER Gnd

-2 +24V  18Vdc 1o 36Vdc

-1 +POWER 18Vdc 10 180Vdc
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Logosol Multifunctional Servo Drive LS-23193SB

Doc # 712231005 / Rev. C, 09/13/2018

SAMPLE APPLICATION using Panasonic A or S series motor in LDCN mode
Home switch and limit switches are connected to CN5.

|]|]|]|]|]|]|]|]'|

=
3

|
00000000

INQ/Z4w

Pull-Up | Limit1 HomelN

LIWa16uis/|

—— > £
g Z
— —  |slslz -
2l [ZER| < z
gz G
=3 >
ENCODER s > z
© —
T 3 2 :
S - B ®) a
28
N I L A ©)-A/sD-r5L- g I E
=z 2 =
Zlz JJ*”""*””””""*”””""""*””""*”””""W”WY K @ I
3|3 = 5
PANASONIC A or § Ns-8 E (@) o
SERIES MOTOR i ot
i 2 — E
SE Y — = A B
szl = 2 < e
- = ' = = z
212N\ Optional | = © © <
3|3 1| Enablessiop | = A o 2
Tl = 2 :
Fll = 5 a
! :
! | = - < 2
‘ = -1 Pul-Up 2 [l B
: = - 2 Input10 Sic 3
. = - 3 output2 s F °
- = - & Gnd ] @ o
*********************** [ 2] g g
- 8 MOTOR ACI (L) z N9 8
A A @ 2
N —— o -7 MOTOR ACZ (V) _ hd ;
-6 MOTOR AC3 (W) 3 @ 2
g ©d i
-5 Gnd > (@) =
3 = |
- = o
TRANSFORMER ISOLATED & Brake/Outputt E] o 2
POWER SUPPLY POWER Ground -3 POWER Gnd 3 g 3
o =
= =
- = oy -2 2LV 18Vde 10 36Vde N a
© g
— -0 +POWER -1 +POWER 18Vdc 10 180Vdc
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DN

»
©
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Logosol Multifunctional Servo Drive LS-23193SB
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SAMPLE APPLICATION using Panasonic A or S series motors in Analog input mode

SERVO CONTROLLER

Encoder inputs

Limit2
Limit2 input ‘!
) Gng
Limit
Limit1 input } E]
Gnd
Home
Home input
) Gng
Pull-Up
Bridge output @
Bridge

JA, A, 4B, -B, 2, -7

G
ANALOG INPUT SINGLE LOOP MODE L=
AEN (CN8pin12)  Dir (CN8pin) f—
Low (open) X Amplifier disabled, fault cleared
High X Amplifier enabled Fault input }Sa
ANALOG INPUT MODE WITH DIRECTION INVERT INPUT ne
AEN (CN8pin12)  Dir (CN8pinT) o1V 1L5-231]
Low (open) X Amplifier disabled, fault cleared Amplifier enable :
High Low (open) Amplifier enabled AEN
High High Amplifier enabled ADCin inverted R !
ENABLE POSITIVE/ENABLE NEGATIVE ANALOG INPUT MODE Direcnon/ﬁname:’gm
AEN (CN8pin12)  Dir (CN8pin7) (Gnd or +5v}  LIDsC . 0ir
L L .
H?q":j (open) H?qv;](open) Amplifier disabled, fault cleared Analog output <> ADCin
Low (open) High Amplifier enabled. ADCin inverted i AnGng 1 |
High Low (open) Amplifier enabled
Zo. 3
e Re O REE IS
3| |2 [e|<|w|w|~]| - S
EEEIdnES 23893959
SR : =2 £37 5 3
Pull-Up [ Limit1 Limit2 HomeIN 4 " 3
ul-Up [ Limi imi 260 o A
> £
— g =
o =
ENCODER g § f
: z
SE s @ g
I a) Ll c
Tl =
S Y E o -
PANASONIC A or S il L[Nu g @ ]
SERIES MOTOR [ =
= 24V 20 3
= 2 E
I I = >
2= Optional = 4 @ B
5 § Enable/Stop | = 5 ¢
R B = = o é
= | = 2
| I =] - 1 Pul-Up 2| [m) i
= - 2 Input10 S|o @
= - 3 Output? S = -
L=l -4 cna N ) E
”””””””””””” -8 MOTOR ACI (U} 2 [{,\5) B
0 -7 MOTOR ACZ (V) K@ B
™ . ~ s
-6 MOTOR AC3 (W) g =2
-5 Gnd ;:; H
5 2
TRANSFORMER 1SOLATED - & Brake/Output1 3 2
POWER SUPPLY POWER Ground E 2
I -3 POWER Gnd g
- H@ T 2y =2 42tV 18Vdc 10 36Vdc 3
-0 0 POWR L |- 1 Poverevac o tovac b
>
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Logosol Multifunctional Servo Drive LS-23193SB

Doc # 712231005 / Rev. C, 09/13/2018

SAMPLE APPLICATION using Panasonic A or S series motors in Step & Direction (Step

Positive/Step Negative) mode

STEP & DIRECTION

Direction

Enable

¥

Limit2
Limit2 <
input o
Limit1
Limit1
input @a -
Home
Home
input }Sa
Gnd
Pull-Up
Bridge
output Bridge
iEnr:]de:r NP L o m mm m— — —
u
(Optional) M e e e e - o \ I
Fault : I
Fault !
inpuf }SZ Gad 1 I
I
5V I
Step \ I
(Positive Step) Step | I
I
I
I
{Negative Step) #z oir |
I
I

Pull-Up Limit2

HomelN

goooooon

dn-nd
ppandy|
awoy

LINITR1BUIS 7} yrun ]

Ziwn
Suon

HOLYLNWAOD ONY ¥3Q0IN3

i

Sng AL34VS

-1 Pull-Up

ENCODER
s | \
N N
3|z 1
PANASONIC A or S )
SERIES MOTOR
S O | ==
|3 I =
LN N =
212 N\ Optional =
3|3 Enable/Sfop =
R B =
F =
=
=
=
=
=
=|

o]

TRANSFORMER ISOLATED
POWER SUPPLY

ol X

POWER Ground

=

“2LV
+POWER

SAFETY CIRCUITRY

-2 Input10
-3 Output2
- 4 Gnd

-8 MOTOR AC1{u)

w|

|

0/1

-7 MOTOR ACZ (V)

-6 MOTOR AC3 (W)

-5 Gnd

- L Brake/Output1

YIMOd ONY HOLOW

-3 POWER Gnd

-2 +2LV  18Vdc 10 36Vdc

-1 +POWER 18Vdc 10180Vde
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SAMPLE APPLICATION using Panasonic A or S series motors in Quadrature encoder mode

PSS T R

. s [ L[ ]

A (Dir)

(+) Direction

B (Step)

Gnd

5V

[/. ENABLE (AEN)

8-Ain 3
“Ain
T
X 1k
=3 +Tx Gnd
sy S

NETWORK SLAVE

Pull-Up HomelN

'H NETWORK HOST

ENCODER
33
=
:|s
2|1z

PANASONIC A or S

SERIES MOTOR
S
=
HE
Z|=

- fe
—04 0

2LV

N — —
! i =
! Ophional ' =
i | J—

| ! Enable/Stop =
! R i =
: 1 =]
| | =
! 1 =]
| ! =
i ! =
: ! =
i : =

TRANSFORMER ISOLATED

POWER SUPPLY POWER Ground

w24V
+POWER

SAFETY CIRCUITRY

(@] U 00000000]

-1 Pull-Up
-2 Input10

-3 Output2
- L Gnd

-8 MOTOR AC1(U)
-7 MOTOR AC2 (V)
-6 MOTOR AC3 (W)
-5 Gnd

- 4 Brake/Outputl

- 3 POWER Gnd

-2 +24V  18Vdc 10 36Vdc

- 1 +POWER 18Vdc 1o 180Vdc

LIWR1Bus
SuoH
q

Zwn
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Logosol Multifunctional Servo Drive LS-23193SB
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SAMPLE APPLICATION LDCN Dual-Loop mode using AC (brushless) motor
Home switch and limit switches are connected to CN5.

lez coof2 E
S8 T=Wge =
52 [
2% O
a-2
Ry g
>;u|2 @ :
el
I'ﬂzcl') 5
788 @ i
9 ©6nd O @ o
E wm z
% =] f2Ve w36V 22 - z

UTS)

NETWORK HOST

91 G [waay

(23

Y o

3

- ooooooonfz

chlallaE  [FeecFEs ]S
M =4 2 2

29 T a

£3a s

ING/ZIw
|

HomeIN { NETWORK SLAVE

Limit1 Limit2

Pull-Up

1I41721BuIS /)

L] =
> >
1R ] E
— =
2|, =
72 § z
Enc 5V | S 2 z
e Z kR Z 5
B/MA- ) z z|° @ 2
P E 2
Incremental 7Y ,Niuu”/sltn @@ DS § |]'T'l| g
Encoder and - ) Z F z
el Limit/SingleLIMIT [(3) = g z
Hall sensors - W) " g > B 9 -
B i g @ 8
= Brake - — < Brake/Output1 (CN1-L) N5-8 B 2| I ;
= (optional) L2LV — zg % s
o F-<ocndins) — = = 3 < z
O N N
=] - 1 = o ® @ :
=,
3 AC (brushless) 3 plional = o E4 lulslr 5
| motor | . . Enable/Stop = o =3 o Z
! k- 2 " =
== =| B "8 | 2
= Ho Enable | E < N
1 =| - 1 Pull-Up =] Il bl
| =a| - 2 Input10 S ®
1 =] - 3 output? S e -
| | = - Gnd ] @ iR
LI | = o =
-8 MOTOR AC1 (U} = N 3
=
L 1 — 0 -7 MOTOR ACZ (V) @i&.» £
— @ &
-6 MOTOR AC3 (W) é @ 7
E] ;
3
-5 Gnd > % :
Brake =1 @ =

TRNSFORMER ISOLATED < - & Brake/Outputt g h{@ g
POWER SUPPLY POWER Ground = g
- 3 POWER Gnd = 5]
= e z
- T v -2 2LV 18Vdc 0 36Vdc g -
3
=

— OO MOTOR POWER [+ - 1 +POWER1BVdc 10 180Vdc

-
2
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Logosol Multifunctional Servo Drive LS-23193SB
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SAMPLE APPLICATION Analog Input Dual-Loop mode using Panasonic A or S series motors

SERVO CONTROLLER

Limit2
Limit2 input !

Gnd

Limitt
Limit1input ,=

Gnd

Home
Home input ’

Gnd

Pull-Up
Bridge output #

Bridge

Encoder inputs

DE

Fault input

+5V (L5-231)

Amplifier enable #z

AEN

Direction/Enablel & [ 1
(Gnd or +5V} #K—"

ADCin

Analog oufpuf <Ll\/

AnGnd

<

A9Z* PuD ¥IMOd

LLEZ-ST IOVIAUILNI
™YIAOONT AILSVIN
dOoOT-1vna
TOSOBDOT

-

—

gooooooo

Pull-Up | LimH
ENCODER
z I
% B A A
= |z \g Y
8 |z
=2 2= L
= PANASONIC A or S IN5-8
M SERIES MOTOR ||
=] 2 2LV —
HE =
Ilx =
2z Optional =
3= Enable/Stop =
R l_ﬂ =
=
=
=
- =| -1 Pul-Up
=3| - 2 Input10
= -3 Output2
= - Gnd
"""""""""""" -8 MOTOR AC1 (U}
Al Al -7 MOTOR AC2 (V)

-6 MOTOR AC3 (W)

-5 Gnd

TRANSFORMER ISOLATED

- L Brake/Outputt

POWER SUPPLY POWER Ground _ 3 POWER Gnd
=
= T Ly -2 W24V 18Vde 10 36Vde
oo WPOWER

SAFETY CIRCUITRY

-1 +POWER 18Vde 10 180Vde
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Logosol Multifunctional Servo Drive LS-23193SB
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SAMPLE APPLICATION - LDCN mode using Master and Slave motors

LDCN SINGLE L 0OP MODE

Master

wWW

alt

Hone.
Singel M

T

Sy

ADVANCED SERVO DRIVE LS-231g3SB-

MADE IN USA by LOGOSOL, INC, 2833 JUNCTION AVE SAN JOSE, CA 95134, Tel (408} 744-097L,

-Al

=
Feziziiz <enE2EEE2
EEEREF <enEE5e2
280808858 %H_\_H;H_H
9868583638 BEEEE
AN EEE B

MOTOR AND POWER

5

o

Jfehz

SAFETY BUS
€S

[cNe

ENCODER AND COMMUTATOR

aigeu3

indu

Hnding/ayesg g -
pup g -

(M) €2V 4010W 9 -

(N 22V 4010 L -

(N}1OY HOLO0W 8 -

pug 4 -
zindng € -
j4nduy g -
an-nng | -

50|

doys/aimeuy

A1zt

)

1712159-1 (AMP)
172167-1 (AMP)

HOLOW SIS
40 ¥ JINOSVNV

IS B

q

ononond

CNB.2 +A
CNB.4 4B
CNB.9 Faull

IAVIS HHOMLIN a
LSOH YHOMLIN a

1721631 (AMP)

43000N3

G

g

2

3|

i

3| CNBBGND —» CN88GND
CN82+A _—» CNBTDR
CNB.9 Faul —» _CNB12AEN
CN8.4+B _—» CNBI3ISTEP

awow [ gy [ pwn [ dn-ing
Slave
| L | L
J:; N9 s MADE IN USA by LOGOSOL, INC., 2833 JUNCTION AVE SAN JOSE, CA 95134, Tel
o
= 0z [Lmit2/DNC.
= 03 [6nd
= Ot |Liut1/SingleLMIT
= o5 [6nd
= ¢ [Home
= 07 [Inputtt
= = GED SERVO S
S o ST | T
oowe | oo Sicanin
" " AT | shGE LT SNALU | CUALLMT | ShLE T saLirn
B
-z
(Gnd
nd
AEN - - = = :
AnGnd - . - . Fall 1 ol a1
IOACout - - - - Wz | nanz | ez
- - N - Hal3s | a3 | ey
e Fome | Tome Home Home ome hame |t
—mn Uit 1| SrgeLMT | i 1| SingelihT SigelMT | Lt 1| Siglel T | L 1
Tos 1 i - U2 - - i 2 - i 2
SS;E b ENCODER AND COMMUTATOR SAFETY BUS 0 MOTOR)
- Zeraspeea 5 8 . [N [Nz
- Termalor Rx i3 2
@ ~Teriaer Te $:.52:%
HOST V1) [SLAVE CNg| OIOIOOIOG) R
Sz2E 3zep L0 S S oz
IS IEN S TP 5E2 < 2 2
o e SENEgIEe &8 g
<| 3| £EVE 3 gg s
F‘x‘”?? }ﬂ?%; o2 £22
TIITIT TIFITIT L T Y

NETWORK SLAVE

NETWORK HOST

Limitt [ Limit2 | HomelN

Pull-Up

Enable/STop

L Ns-8

w2y

N

B

172163-1 (AMP) 172159-1 (AMP}

172167-1 (AMP}

ENCODER
PANASONIC A ar §
SERIES MOTOR
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SAMPLE APPLICATION — Analog input using Master and Slave motors

MADE IN USA by LOGOSOL, INC , 2833 JUNCTION AVE SAN JOSE, CA 95134, Tel. (408) T44-0974, WWW

LOGOSO

ADVANCED SERVO DRIVE LS-231g3SB-

MOTOR AND POWER

SAFETY BUS

IEH

ajgeuz

4ndu

Jfcha

Linding/aneag 1 -
pug g -

(M) €2V HOLOW 9 -

(A1 22¥ ¥OLOW L -

{N113V 4O10W 8 -

doss/eineuz

Az

550 _l

172159-1 (AMP)

172167-1 (AMP)

HO10W SIS
549 ¥ JINOSVNVd

172163-1 (AMP)

172171-1 (AMP)

172159-1 (AMP)

172167-1 (AMP)

ENCODER

PANASONIC A or §
SERIES MOTOR

[
ol
[=)
>
= =
Sl @ |z
2w HE
= I} au B3
o= U Jle|e
ol =
|
; 430003
) =
£
s = =1 | 3avs somuan
S_% .38 es QUADRATURE ENCODER MODE
BERERSZES <onEEE2L
SESE52E83 TensbEis Slave
cssod R } T |
B 2] LSOH HOMLIN
Taen 5‘% %88 = th MADE IN USA by LOGOSOL, INC., 2833 JUNCTION AVE SAN JOSE, CA 95134, Tel,
3728 o
o= = o2 meerDN[
= 03 |Gnd
10000000 = O |LmiSngieut
= os
2 = QOs Hume
-] = o1 | Inputtt
EEE'*SD — Q8 |Pull-Up
BRNEEEE: ADVANGED SERVO DRIVE LS-231
P e o o e dks | o diwn | BRE | o | oo | o |
EEEEEEEE cNsND —> cnssoND [ " Pt e SETU | oA L | sKGEUNT | oot | saGctmr
«B
CN82+A _—» CNB7DIR -2
Gnd 1
CNB.12 AEN Gnd 5 5 |
Giin —» owmser e s J
AnGnd N Hall 1 Hau 1 Haut |
DACout b Hall 2 Hall 2 Hall 2 |
. - - W3 | Wi | vaus |
e e ome e Hone
—m Ut 1| Smget 1 | Uit T | SrgleuMT | Lt 1| Smgouit Sngel T | L 1
s 1 Lerz - 2 - Un 2 - - k2
:5;2 ENCODER AND COMMUTATOR SAFETY BUS /0 MOTOR|
E % " Jerospee [{3 . [one IE3 [chz |
28885 & - Terninalar RY.
E :ué 5 2 % - Terminatar Tx
g 2 - = =
£ HIUEST 7| ’S;LAVE—(NE‘ -
+ETE 5878 298
S o T £8 g
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Logosol Multifunctional Servo Drive LS-23193SB

SAMPLE APPLICATION — Motors with Serial Encoder wiring in LDCN mode

Battery 3.6V
+

NETWORK IN
(HOST)

Doc # 712231005 / Rev. C, 09/13/2018

Y [@]

NETWORK OUT
(SLAVE)

<>

Optional

NS-8

lonoofonnol]

A

loooo

e

=

LIWI1216uis /L4

N

LINT318u

1
1

4
|

HOLVLNWWOI ANV d3Q0INI

LiWT3Bus

2
z
RN
=3
o)<
Zle | |o
@ |2
=
-1 Pull-Up =]
-2 Input10 Sl
-3 Output2
-4 Gnd ]
)
-8 MOTOR ACt (U) =

-7 MOTOR AC2 (V)

-6 MOTOR AC3 (W)

-5 Gnd

- L Brake/Output!

-3 POWER Gnd

- 2«24V 18Vdc 0 36Vdc

-1 +POWER 18Vdc 10 180Vdc

BlLez-$7 IARA OANES AFDINVAAY

105090 1
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Logosol Multifunctional Servo Drive LS-23193SB
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SAMPLE APPLICATION — motors with BiSS-C Encoder wiring in LDCN mode

AnGFEyLLY w
NETWORK IN TAin o 2 355E55 < S g
(HOST) SRy §§»€L  E—
-3.Tx ol 4 o8 ccoooooniz
26nd 2| <2 E

A E

NETWORK OUT =R 0% Ry =
(SLAVE) X x ™
2

an-1ing

|

INT/,

JUGL

HOLY LNWWOJ ONY ¥300INI

[
BiSS-C Encoder | T

Optional

Motor Enable/Stop

|I]I]I]I]|I]I]I]I]|”|

lonon

- 8 MOTOR ACT (U) ES

A A -7 MOTOR AC2 (V)

\J

-6 MOTOR AC3 (W)

-5 Gnd

ESELLEZ-ST ANRA OANIES TFINVAAY

105090 1

- 4 Brake/Output

43IM0d ONY d010W

m

-3 POWER Gnd

[ H@ -2 «2LV  18Vdc 10 36Vdc
o< -1 +POWER 18V 10 180V
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Logosol Multifunctional Servo Drive LS-23193SB

Doc # 712231005 / Rev. C, 09/13/2018

SAMPLE APPLICATION — SingleLIMIT and Home wiring when Sw4=0ON

Forward and Reverse limit switches

o}
®©
99
®
)
@
©® Pull-Up
: o ] 0® e
State SingleLIMIT | Home BridgeSTA Limit 2/ INbit 5 Limit 1/ INbit 4 Home /INbit3 | LIMIT*
OK Closed Closed Oorl 1 1 1 Closed
Forward Limit Open Closed 0 0 1 1 Open
Forward Limit Open Closed 1 (Bridged) 0 1 1 Closed
Reverse Limit Open Open 0 0 0 0 Open
Reverse Limit Open Open 1 (Bridged) 0 0 0 Closed
*Note: Only when ZeroSpeed (Sw3) = OFF.
Forward limit, Reverse limit and Home switches
LS-231g3SB
CN5 CN9[gg282283®
(o,
pgo)
@
®
0]
?® Pull-U
5O |t e
REvngE:gT:Swng\eurvumnume FORWARDU%\I’SH\Q\CUM\T ‘ ®@ gg!m%
—] — \_—
=
State SingleLIMIT | Home BridgeSTA Limit 2/ INbit 5 Limit 1/ INbit 4 Home /INbit3 | LIMIT*
OK Closed Closed Oorl 1 1 1 Closed
Home Closed Open Oorl 1 0 0 Closed
Forward Limit Open Closed 0 0 1 1 Open
Forward Limit Open Closed 1 (Bridged) 0 1 1 Closed
Reverse Limit Open Open 0 0 0 0 Open
Reverse Limit Open Open 1 (Bridged) 0 0 0 Closed
*Note: Only when ZeroSpeed (Sw3) = OFF.
Home switch only
LS-231g3SB
CN5
f@
o9
)
®
@
e
®
0 ® Pull-Up
=@
L—4@ LimitL/SingleLIMIT
@ évﬂw{;lZ/HZ
\—

*Note: INbit 4 (Limit 1) = INbit 3 (Home). SingleLIMIT = OFF
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PANASONIC A AND S SERIES MOTORS

WIRESIDE VIEW
—

WIRING DIAGRAM AlAle] e

WIRESIDE VIEW

I-z NC | NC | Ne NCI
WIRESIDE VIEW 6 7 8 9 10

ENCODER CABLE e o] | x| & |5 [ov [ Fo ;EFEXCX,SV
[l [wo]re] 2 S 11 ENCODER CABLE o
| / I e i I Ia A 3
oo — u ¥ 4
i i %‘fﬁ%” * Refer to SAMPLE APPLICATIONS E%%img\suwv
N MOTOR CABLE /7 WIRESIDE VIEW s Lmi2i3*
ST T T, Y 2v ‘U
4E 3W
/X [S-23193SB
— MOTOR CONNECTOR CONNECTOR
ENCODER MOTOR FRAME PANASONIC A or S series motor AMP CAP 172163-1 AMP 205206-3 D_Shape 15 Pin
1 10 pins 170365-1 Male Crimp Housing
15 pins AMP 5-66507-7
— PIN# SIGNAL NAME PIN# SIGNAL NAME
1 + A channel output 13 +A
2 - A channel output 5 -A
ENCODER CONNECTOR 3 + B channel output 12 +B
PIN# SIGNAL NAME WIRE COLOR 4 - B channel output 4 -B
1 + A channel output Red 5 + Z channel output 11 | +Z
2 - A channel output Pink 6 - Z channel output 3 Z
3 + B channel output Green 11 +RX 9 *RX
4 - B channel output Blue 12 -RX 1 -RX
5 + Z channel output Yellow 13 oV 2 Enc +5V
6 - Z channel output Orange 14 ov 10 Gnd
= - A FG SHIELD 8 Gnd (SHIELD)
NA NA 6 Pull-Up
8 NC NA NA NA 14 | Home
9 NC NA NA NA 7 | Limit/SingleLIMIT
10 NC _NA NA NA 15 | Limi2/H3
11 +RX Light blue
12 -RX Purple
13 +5V Whlte WIRESIDE VIEW To LS-2319388
14 ov Black wiresipeview . U |,V MOTORACT (U)
15 FG = motor frame Black sl N w] c MOt Ao
1 2 3 4 Gnd
Brake
MOTOR CONNECTOR | —; f;\(v/ERGnd
PIN# | SIGNAL NAME WIRE COLOR | _ _ BRAKE.GABLE (Optional)_ o
1 U phase Red
2 V phase White LS-231g3SB
3 W phase Black MOTOR CONNECTOR CONNECTOR
4 E = motor frame Greenlyellow 4 pins 170366-1 PHOENIX CONTACT
MSTB2.5/8-ST-5.08
PIN# SIGNAL NAME PIN# SIGNAL NAME
BRAKE CONNECTOR (Optional) 1 U phase 8 MOTOR AC1 (U)
PIN# SIGNAL NAME WIRE COLOR 2 V phase 7 MOTOR AC2 (V)
1 Brake Yellow 3 W phase 6 MOTOR AC3 (W).
[ —
2 Brake Yellow 4 E=motor frame — (SHIELD)
BRAKE (OPTIONAL) é‘gNzﬁégﬁ%BR
AMP CAP 172157-1
2 pins 170366-1 PHOENIX CONTACT
MSTB2.5/8-ST-5.08
PIN# SIGNAL NAME PIN# | SIGNAL NAME
1 Brake 4 Brake/Outputl
2 Brake 5 Gnd
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Logosol Multifunctional Servo Drive LS-23193SB

PANASONIC MSMD SERIES MOTORS

ENCODER CABLE

WIRESIDE VIEW
—

9] iy
G| & oF
2

,,,,,777777( 3l 2
\J

MOTOR CABLE /
******* 94 K

e | so- SD+I
[} 5

NC | oV | +5V.
ol g i

WIRESIDE VIEW

" —
(Optional)

WIRESIDE VIEW

2|1

\IZ E|w
ST T T 4|3

ENCODER

MOTOR FRAME

PANASONIC MSMD series motor

ENCODER CONNECTOR
PIN# SIGNAL NAME WIRE COLOR
1 +VBAT Red
2 BattGND Pink
3 FG Black / Shield
4 SD+ Blue
5 SD- Violet
6 NC
7 +5V White
8 ov Black
9 NC
MOTOR CONNECTOR
PIN# SIGNAL NAME WIRE COLOR
1 U phase Red
2 V phase White
3 W phase Black
4 E = motor frame Greenlyellow
BRAKE CONNECTOR (Optional)
PIN# SIGNAL NAME WIRE COLOR
1 Brake Yellow
2 Brake Yellow

Doc # 712231005 / Rev. C, 09/13/2018

CNS

attery 3.6V WIRESIDE VIEW WIRESIDE VIEW
-—
! 2] U]
J — Enc5V
Ism %o- | ne Gnd
= 7
_—C/ﬁ\/ ov [ne
o | ENCODER CABLE so-
I SD+
v Pull-Up*
——————————————— Home*
Limit1/SingleLIMIT*
Limit2/H3"
Gnd

Note: Only one of the shield wiring
options could be used!

ENCODER CONNECTOR
AMP CAP 172161-1
2 pins 170365-1

Battery 3.6V

PIN# SIGNAL NAME SIGNAL NAME
1 +VBAT Battery Positive terminal
2 BattGND Battery Negative terminal

ENCODER CONNECTOR
AMP CAP 172161-1
5 pins 170365-1

CONNECTOR to LS-231g3SB
AMP 205206-3 D-Shape 15 Pin
Male Crimp Housing
15 pins AMP 5-66507-7

PIN# SIGNAL NAME | PIN# SIGNAL NAME
3 FG 12 See Note:
4 SD+ 13 +A
5 SD- 5 -A
7 +5V 2 Enc 5V
8 ov 10 GND
WIRESIDE VIEW u 2V CN1

1

Brake|Brake] wle
1 2 3 |4

MOTOR CABLE

Ferrite

MOTOR AC1 (U)
MOTOR AC2 (V)
MOTOR AC3 (W)
Gnd

Steward 28B0562-200 ferrite, or similar

[os}

X

>

X

m

(¢

>

@

-

m

(o)

Li=}

=

1S

o

=

'

'

[

[
o ied
58
&
=S

PR e s O~ ®

Brake
POWER Gnd
+24V
+POWER

MOTOR CONNECTOR
AMP CAP 172159-1
4 pins 170366-1

CONNECTOR to LS-231g3SB
PHOENIX CONTACT
MSTB2.5/8-ST-5.08

PIN# SIGNAL NAME PIN# SIGNAL NAME
1 U phase 8 MOTOR AC1 (U)
2 V phase 7 MOTOR AC2 (V)
3 W phase 6 MOTOR AC3 (W).
4 E=motor frame Case =

BRAKE (OPTIONAL)
AMP CAP 172157-1
2 pins 170366-1

CONNECTOR to LS-231g3SB
PHOENIX CONTACT
MSTB2.5/8-ST-5.08

PIN# SIGNAL NAME PIN# | SIGNAL NAME
1 Brake 4 Brake/Outputl
2 Brake 5 Gnd
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BiSS-C ENCODERS

CN5
WIRESIDE VIEW

+5V
oV
MA-

T
SLO-
SLO+

éégé(@@%é@@)

BiSS-C Encoder

Q®

me*
Limit1/SingleLIMIT*
Limit2/H3*
Gnd

oV,

®®

SHIELD Outer
(If applicable)

LS-231g3SB Connector
BiSS-C Encoder signals AMP 205206-3 D-Shape 15 Pin
Male Crimp Housing
15 pins AMP 5-66507-7
SIGNAL NAME PIN# SIGNAL NAME
+5V 2 Enc 5V
ov 10 Gnd
ov 8 Gnd
MA+ 12 MA+
MA- 4 MA-
SLO+ 13 SLO+
SLO- 5 SLO-
Shield 8 Gnd
Shield Outer (If applicable) Frame
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Logosol Multifunctional Servo Drive LS-23193SB

LS-23193SB QUICK START GUIDE

Operatlng in LDCN mode
Set DIP-switches 4, 5 and 6 depending on encoder interface you use;

- Connect power supply to LS-231g3SB;

- Connect your motor, encoder, hall sensors, and any other 1/0 you may have;

- Connect USB or RS-232 adapter and RJ-45 network cable between LS-231g3SB and your host
computer.

Software

installation

Doc # 712231005 / Rev. C, 09/13/2018

- Download and install Logosol Distributed Control Network Utility from:
http://www.logosolinc.com/software/2-logosoldistributedcontrolnetworkldcn.html

Initial Connection to the Host
- Turn on the power supply;

- Start Logosol Distributed Control Network Utility;

- Choose the proper COM port;

- Click Reset network button;

- Load the motor file from Motor panel / Load Motor settings. Load motor settings or complete Motor
Initialization procedure if you do not have the motor setting for the motor you use;

- Click SERVO button and enter the target position in Motion Commands / Position;
Click GO button. The motor should rotate slowly toward the target position. Click Stop to interrupt
the motion. More information about using LDCN utility is available in LDCN Help.

Logosol Distributed Control Network Utility - -0 x|
~ Servo Drive LS-231 — LDCN Single Loop Mode (FID 4 loop)
 Dewice Status ~ Homing Cantral
Pusiion Clear [0 @ Amp. Enable | | [~ REY Limt [ FwD Linit (’f‘.“'g Smfh
Velacity 0 @ StalusBE3 || [index [ PosEror | AE‘W
ADVale [0 9 StehusBith | | Dvercuent [ HomeIN | ':‘D‘UH
@ Status Bt - otar
: Ensmnl:n EIIE:I & A ELD Home Position |0 & None
ver Curen @ Home in progress
O PsliEn e :l Do Start Hi | DDDD Set Limits Funcl\on
Auiiary Encoder [625 =t Horming
 Mation Commands ———————————
kP |80 P/ Limit |255 W SERVO W(‘ Fos © Vel © Puf
kD [4500 Curent Limit [255
e .. Stop Mode
et ki [0 Pos Enor Linit [10000 Position |0 =l £ Smaath
ime Base Yelocit 20000
" Servo Tick & Sec| L |30 Servo Aate |1 Aeoclw - £ Bbnpt
coeleration
Pot BaudRatel sa|| V[ Deadband Comp [0 o " pRp——
Aff [0 Motor Enal Lirait 10000
[coma =1 25000 =
Move
GO 5] 5t
S b et Serve Paramaters | | € | effoe  suwp
Inputs and Qutputs |
Feset Network I Dutpuls
Tt
_ Opmem | , Inputs ; |||| [o
Set Qutputs
DEDDOEDE ||||||||
Help 15 g
B | OEDDDDO0 oz Illlllll 000

£t Logosol Distributed Control Network Utility -

=10l x|

Servo Drive L5-231 — LDCN Single Loop Mode [FID 4 loop)
~ Devics Status ——————————————————

Position Clear | [0 @ Amp. Enable
Weloity [t} @ Power On
A/0 Value [t} @ REV Limit

@ Position Errar |0 O (Rt Lt

@ Ower Cunent
@ Position Wiap :l M

Augiiary Encoder |-626
[ Mation Commands —————————
Mode
KP |80 PrafM Limit |255 SERVD |r@ Pos © Vel © PwM
KD |4500 Current Limit | 255 St
p Mode
_ Kl [10 Pos Entor Limit |10000 Pt 0 = " Smooth
ime Base Velocit 20000
C SevoTick & Sec|| 1L |3 Servo Rate |1 Aewlw . bt
ceeleration
Fot BaudRael” 8| VI Dezdband o |0 B i i @ Motar Of
CoMa = |[1250000= Aff |0 Mator Erral Limit {10000 "
50 apoE s
Shange Deviee Made ||| 222 EEPAA [' St Servo Parameters|| | € | 3] oo sten
Reset Metwork ‘I\npuls ond Ouipute =] Oty puls
__ Opinir | Dotz llll -
B 7 1}
Set Outputs
n OEOEOEno llllllll
Help 15 £}
=BT | OEODRE0O 123 llllllll 0000

~ Homing Contral

[ Auto Stop —
" Smaoth
" Abrupt
€ Mator Off
£+ Haone

I~ REV Limit I FwD Limit
I~ Index: I Pos Enor
I~ Overcurrent I Home IN

Home Position IU

@ Home in progress

Statt Homing | [0000 et Limits Funcion

Logosol, Inc. e 2833 Junction Ave., Ste. 101 e San Jose, CA 95134 e Tel: (408) 744-0974 ¢ www.logosolinc.com


http://www.logosolinc.com/software/2-logosoldistributedcontrolnetworkldcn.html

Logosol Multifunctional Servo Drive LS-23193SB
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Motor Initialization

1

2.
3.
4.

5.
6.

Complete steps 1 to 4 from Initial Connection to the Host section.

Set the drive in LDCN mode by clicking Change Device Mode button and select LDCN mode.

Click Motor Panel button.

Set the motor parameters.

Peak current, Peak time — Peak current is % of the MAX MOTOR OUTPUT CURRENT (20A for
LS-231g3SB-2020). The output current will be limited to the Peak current for Time=Peak time.
After that the current will be limited to the Continuous current. Peak current (%) and Peak time
should be set depending on motor and application parameters.

Continuous current, Overload time — The drive output will be limited to this value for overload
time. After the expiring of the Overload time the output will be disabled. If “Off" is set the drive
output will not be affected. Continuous current (%) and Overload time should be set depending on
motor and application parameters.

Gain — Set Gain=100%. This parameter sets the ratio between command value and the drive PWM
output. Gain=50% will limit the PWM output value to 1/2 of its maximum.

Current — Motor current will be limited to this value during the initialization procedure only. If the
current is too low the initialization procedure will not work. Higher values may damage the motor.
Start with values 5%-20% and increase the current depending on the results.

Current Loop — In many applications using “current loop” will improve the drive performance. Check
Current loop ON box and click Set button to activate this mode.

More settings — click More Settings to select encoder resolution.

Select the motor type.
To start the initialization click Next and follow the instructions on the screen.

% Logosol Distributed Control Network Utility -10] x|
_ [ Motor seftings Firmware revision 311
Load Molor selfings | Save Motar seltings | .
Seftings |‘Slep Responcs | Seops | Log Setup | Fiters |
[ Motor Initialize
Set the motor parameters and click “Next" [ Cunent loop ON tore Settings
Click Advanced for more optians ke [0
Use smallest distance Advanced Counts per pale l—
u —I L1 { revalution 500
I™ Brush Motor Find zero pos
Gain %) : 100 10to 100
I~ Absolute encoder
Peak current [%) 100 10t 100
[~ Incremental serial encoder
Time Base P i
e Tick ¥ Sa Curent [10 3 peak cunent [1 - 50) Peak time (Sec) 20 00t 10.0
Cont it [%] 10ta 70
Port  Baud Rate [~ 8 i ErEni(R i °
[come =] [1z5000 =] e ||| OveioadimeSecls 70 101 100.01

LChange Device Maode || — Dual Loop
Position Feedback Velociy, 20000 Acceleration: [17462
Beset Network
& Motor Encoder 0 | | |
Optinizer € Master Encoder S ra— {4 Jog SERVD Jog 3
= = Ratio: {01.00000 = | Settar [1.00000
Lo oevapanel izt Rl | —I |

Help Set

EXIT [ [
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Logosol Multifunctional Servo Drive LS-23193SB

Motor Tuning — all modes
To tune the motor select optimizer screen.

Doc # 712231005 / Rev. C, 09/13/2018

1. Enter the motion settings based on the Scale 1 unit = encoder counts per motor revolution. Use
motion that allow to have all three sections of the motion — Acceleration / Constant velocity /

Deceleration.

=lol=|

“ Logosol Distributed Control Network Util

| Oplimzae
MeMsEnn | Fosen | Cuwend | Posen Vedy | Acoseston |
Settings (o T L | Gibeion |
| L
| [~ Metion g e
ur = Soake Tuna [00IN ereader courks
1= Pathport mods Taiget pasition: |20 iy
£ PYT mode Vit [ iriere
|0 PYAT e | e [ ksl
| ﬁ“:_"""_""'"“" Dacelesstions |50 sl
5 Cuvo Azt gk 1 | 2000 [E
: By Aceeljerk® [0 uritafaials
- Toweose ———— | |
| € Serwo Tick & S| | | Spline Dacaljsa: 200 LA
Fol  Baud sl o) | | [~ Frommncy | Decelpz [0 wdeleiel
Jonn=dfrzome] ||| =
Change Device Mods ||| +
e ek || ——Rangs —— = Mtish ——— = =
Servu Parel EP &0 [in oo MSEE || Poatien [0 2
e N N Io | Wriciy o 5—”'
M dr | K £} i Y0000 e F. | Arceinaion .
ek B el o R [En)
AT | [Banfion kP[00 KI[A00 | dusMode Hide ||

2. Minimize the Position error by adjusting Parameters values. Click Save Gains when done. Motor
current shown on Current screen follows the motion profile and the motor load. Spikes or sudden
changes may be a sign of mechanical problems or bad servo tuning.

iBlx]

Semings | KPR KD | Kl L Crisesinn
P eror Cumet | Postion Vnkeciy Arceleration

|
[~ Time Bacr - i
| Serv Tick 7 Sies |

Puest n.mn,.,..,r.,a;.i......:. dedbodda

4”"‘”'"”‘*: 0 206 400 €00 800 1000 1200 1400 1800 1850 2000 2200 2460

Rl Hetwo, || —: =

angn = [ Motion — =
SovaPorel || KPS0 [10 o0 MeEE Postion [ M
| KD o508 [s0 [0 I Veldociy Slop
— L] 10 (10000 AcFF || Acceleration [172520 :
I SR ) [ o [0 ESw et |
BT | Gan[1pd  EKP[S200  KI[20 ™ Ao Mode Hidie

| T Bsee
T Servo Tick & Sec
Fot  BaudRals™ o
Change Dencn Maods
Fraset Hetwork.
Seva Panel

Heln
BT

= 1 onosol Distributed Confrol Nebwork Ll
-~ Optimizer

. 1.5.1.0 =lal x|

Settrgt | LI R | IL || Ciesion

&=

L]
MinMaxEitor | Por. enor Cavert | Pastion I Velority | Aceltraton

o ] 1,000 1,500 20000 2%00 3000 360 4,0}

Fatmmlmy Hange Mutun

¥e [ [in - [nom YSEE || Posin __Fams |
KD fa500  [e0 o0 I Visboaly L Sop
LU (T 10000 AceFE || pecalesnion |74 = -
L g [ [ o A *“‘—c"'“l
Ganlioo | BP0 K[ I~ Auts Mode 4
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Setting the drive in dual servo loop mode

The drive should be initialized in single servo loop mode before setting it to dual loop mode.

1. Turn off the power supply.

2. Connect the master encoder and the dual loop master encoder interface module LS-2311
accordingly to one of the sample applications described earlier.

3. Turn on the power supply and run LDCN Utility.

4. While still in single loop mode, run the motor and make sure the auxiliary encoder position on the
screen changes.

5. Click Motor Panel button.

6. Select Master Encoder in the Position Feedback radio group and click Set button.

Note: The dual loop mode is available only in LDCN mode and in the standard Analog Input mode. Switching
between these two modes does not change the single/dual loop mode. However, setting the drive in any
other mode sets the drive in single loop mode.

Mode Selection
Various modes can be set using Change Device Mode button. Clicking this button activates a menu
with all possible modes of the controller. After setting the device mode, the PID parameters and all
other mode specific parameters should be set and saved to the non-volatile memory of the drive.
When an analog input mode is selected, set analog input parameters. Filter enables/disables filtering
of the analog input. Invert direction can be used to invert the motor direction. Scale is the factor used
to convert the analog input value (-32768 to 32767) to velocity. For example, scale of 10 produces
maximum velocity of 327670 or 97653 encoder counts per second (327670 / 3.3554432 = 97653). The
offset determines the zero analog input and is usually set to 32767 — middle of the whole range. Limit
is the maximum analog value. Deadband limits the minimum non-zero value thus reducing the
oscillations at zero velocity. Acceleration value determines how quickly the commanded velocity will
be reached. For example, a value of 256 corresponds to 1,490,116 encoder count/s/s (256 /
0.00017179869).
In all step modes, the step rate should be set. It represents the factor between steps and encoder
counts.
Fixed address should be set to a value between 1 and 31. It is recommended to use different values
for each drive in the network.

4% Logosol Distributed Control Network Utility - ver. 1.4.0.4 I [=] 3]
" Servo Diive L5-231  Analog inpu Single Loop Mode
(- Device Status - Status
Postion Cleat |[a168 @ Amp. Enable | | @ Ampliier Enable o SERVD
Welocity 832 © Power On o DE
AlDValue  [2 g E\%LLM @ Limitt
® Pasition Enar [0 it L2 e
@ Over Currert
i @ HomelIN
@ Posiion Wrap 1 b BTE W
Ausiiary Encader [1 TEE
CSelings |
I P b Limit [252 ¥ Filter ™ Invert Direction
KD [E000 Curmert Livit [241 Scals [ Ofe [
N Pos Ertor Limit [1024
Time Base o Enor ! Lt [%5% | DeadBand [0
C SewvaTick & Sec|| 1L [500 Servo Rate |1
NP Fised add: [1 Masdce  [256
Pot  BaudAstel” 8 eadiand Camp
[cowt =[5m0 =] Motor Exol Limit [1024
Set Servo Parameters Save to EEPROM and Activate |
Change Device Mode |
—— [[inputs and Outputs = ——
Mpiriast E
v HEEE [
Motor panel 1 4 Set Outputs
OEINOEEERE DEDEDEEE
Help 18 5 19 12
= NEONEARD @ ONNONEEE [
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LS-23193SB ARCHITECTURE

Overview
LS-231g3SB Logosol Multifunctional Servo Drive is a highly integrated servo control module for Brushless
motors including motion controller, servo amplifier with integrated sinusoidal output, Serial communication
interface, Amplifier interface, Step & direction interface, Safety bus and protection circuit. LS-231g3SB
can be configured to work in 8 different modes.

P U U@

CN8 CN9
ICN7| o
o DACout Y ADCin Step, Dir Fault Bridge Limit1, Limit2,
<} AEN Home
g SJRX ] e —=-====a - ==
2 | Entco(:er | I
g . | oulpUIS  puiup I % 1K1
1 D 2 | K7 00 ! !
E | 1 1
3 |«—Transmit Gnd ! 3 e Limitt, L
3 Enable 1 . v Limit2,
2 Input interface H
ICN6| 8 I HomelN
PWM !
______ 1

ADC
Encoder
L] outputs
— t l LS-231g3SB

Encoder and
Hall Sensors

Inputs Encoder interface | mep

HALL SENSORS

ENCODER AND
CONTROL

ﬁ From/To CN9
—

Limitl —swa

HomelN

—_— — INbit3,4.5

« Pull-up

CONTROL LOGIC «—Rx
Tx
S COMMUNICATION [—
LIMIT «——  |[LIMIT/Zero SPEED
Transmit
CN4 | onga CN3-1 Enable
CN4-3 _
FAULT M<7 FAULT
CN3-3 _f ADC —
ons2|| o —
nput
CN3 \Enable . PWM

CN34 | Sy _> INDit8,9

SERVO CONTROL
L -

< +24V
<Ou{pm27 Outputdriver | o |OUTbIit2

INbit10

< Motor Driver
MOTOR AC1(U) Power supply
MOTOR AC2(V) | Motor Driver Ewm g J
PWMA
MOTOR Ac3 (W) pwmC PWM B
D —» Current sensor
PWMC
Gnd c
E urrent sensor
< +24V
Brake/Outputl OUTDIt0,1
CN1 Output Short Motor Short
POWER Gnd

+24V 18Vdc to 36Vdc Short T—>+24V

+5V
DC/DC converter |~

Fuse

POWER 18Vdc to 90Vdc ——— Motor Driver

® ©n N1

Block diagram

Short protection
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Encoder and Commutator interface

Incremental encoder
The Encoder interface accepts two square wave inputs — +A, +B (+A, -A, +B, and -B for differential
encoders) from an incremental encoder. Ideally these square waves are 50% duty cycle and +/-90 degrees
out of phase. The time between encoder state transitions is limited and should not be less than 0.1uS
when encoder filter is off and 0.2uS when encoder filter is on. With ideally formed encoder pulses, this
would correspond to a 2500 line encoder (10000 counts/rev) rotating at 60,000/30,000 rpm. Refer to
Logosol Quick start guide / Motor initialization to select the encoder mode.
Encoder Index +Z (+Z and —Z for differential encoders) is used by Servo control module to capture Home
position.
Hall sensors provide the motor position. They are used by motor control module to determine motor Index
position after power up and during the motor initialization procedure.

+5V LS-231g3SB

B 1 1 I 2K2
sz 1. CNB5,
/™ +A, -A +B, -B 4K7
- +Z, -ZIH3
+RX/H1, -Rx/H2

Encoder and Commutator interface

Besides the position control, encoder phases, index and hall sensors are used to determine the motor
commutation synchronizing the output PWM every motor rotation according to hall and encoder data.

Serial and BiSS-C encoder
Serial Encoder interface
In Serial Encoder mode, CN5 pinl3 and pin5 of LS-231g3SB are reconfigured as RS-485 interface. LS-
2319g3SB drive reads the motor position every servo cycle (51.2uS). External 3.6V battery (if applicable)
keeps the encoder position when system power is down.

LS-231g3SB
+5V

§ 2K2
1

CN5/13 —SDt §
3 % 220 ;
CcNs/s —-SD- q :
1 % 2K2 I

LS-231g3SB Serial Encoder interface

L—g
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BiSS-C interface
BiSS-C Serial Absolute Encoder interface is a fast synchronous serial interface. The interface consist of

two differential lines. MA (CN5 pin4 MA- and pinl1l2 MA+) transmits timing information (clock) from LS-
231g3SB to the encoder. SLO (CN5 pin5 SLO- and pinl3 SLO+) are the receiving lines for the position

send from the encoder to LS-231g3SB.

CN5/12 —

CN5/4

CN5/13

CN5/5

LS-231Q3SB BiSS-C encoder interface

Control interface

LS-231g3SB 1S-23193SB
2K2

SW4=0n
SW4=0ff
% SW4=0n —H3

»> CN9 - Limit2* Control Logic

%sm—oﬁ — Limit2

Note*: Do not connect when SW4-On

Pull-Up [Short
ffffffffffffffffffffffffffffffff

CN2 - Input10 2K2

CN3, CN4 - Input9, Enable * CN9 - Limitl, Home
CNS5 - Limitl, Home
Cn9 - Bridge 27K ‘ J Control Logic

CN5 - Limit2/H3
10K 15K
Gnd

Gnd

Gnd

Limit2 / H3 interface

Inputs interface

OUTbiIt2
CN2 y
Output2 j LS-231g3SB
CN3, CN4 Control Logic
LIMIT, FAULT D —
Grd LS-231g3SB
Output 2 LIMIT (ZseroSpeed), Fault outputs

For inputs and outputs descriptions refer to Safety Features / LS-231g3SB diagnostic and I/O section.
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Brake/Outputl
When OUTDbit0=1 Brake/Outputl follows the state of OUTbit1.
When OUThit0=0 Brake/Outputl follows the Servo drive state described in LS-2319g3SB Diagnostic and
I/O. Brake current must not exceed 0.3A

Short +

Control Logic

Brake}---—----- T

Gnd

OUTDIt0=0 -> Brake=Servo drive state
OUTbIt0=1 -> Brake=OUThit1l

LS-231g3SB

Gnd
Brake output

Amplifier interface and Step & Direction interface.
If Analog mode is selected, ADC (analog input) is differential and may be adjusted between +2.5V to
+10.0V. The load is 10K.
“Analog offset” is a constant added to the amplifier's input control voltage and can be used in applications
with asymmetric load. Refer to Safety Features - LS-231g3SB diagnostic and 1/O section for Analog mode
description.
Step & Direction mode uses the same interface. In this mode Step, Dir (direction) and AEN (enable) inputs
are active. Refer to Safety Features - LS-231g3SB diagnostic and 1/O section for Step & Direction mode
description.
Fault output and Encoder (+A, -A, +B, -B, +Z, -Z) outputs are TTL compatible.
All digital inputs are HC (high speed CMOS) compatible and with 4K7 pull-down resistors.

Serial Command Interface
Serial communication with the LS-231g3SB adheres to a full-duplex (4 wire) 8-bit asynchronous protocol
with one start bit, followed by 8 data bits (Isb first), followed by a single stop bit.
The communication protocol supports full-duplex multi drop RS-485 interface that allows multiple drives
to be controlled over a single RS-485 port. The host sends commands over it's RS-485 transmit line and
receives all status data over shared RS-485 receive line.
The command protocol is a strict master/slave protocol in which the host sends a command packet to a
specific slave. The data are stored in the slave buffer until the end of the servo cycle (51.2uS) and then
the command is executed. Then the slave Drive sends back a status packet. Typically the host does not
send another command until a status packet has been received to insure that it does not overwrite any
previous command data still in use.
Each command packet consist of:

Header byte (OxAA)

Address byte — individual or group (0x00 — OxFF)
Command byte

0 — 15 data bhytes

Checksum byte
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The command byte is divided into upper and lower nibbles: the lower nibble is the command value; the
upper nibble is the number of additional data bytes, which will follow the command byte. The checksum
byte is 8-bit sum of the address byte, the command byte, and the data bytes. The number of data bytes
depends on the particular command chosen. After a command is issued, the corresponding drive will send
back a status packet consisting of:

Status byte

0-23 optional bytes of status data

Checksum byte

Gnd +5V LS-231g3

CN7

™

>
<+

RS-485
DRIVER

+
I
x
VYVYVY

COMMUNICATION
CONTROL

A

TE

HOST (NETWORK IN)

@
z
o
A A

+5V ——» +5v

CN6

+A out

-Aout

<
+RX 20—
“RX Tin 11

11
1, | Terminators

-TX

T-out I
17

SLAVE (NEWORK OUT)

ilk A

GND
DIP SW

Communication interface

The status byte contains basic status information about the Drive, including a checksum error flag for the
command just received. The optional data bytes may include data such as the position, velocity, etc. and
are programmable by the host. The checksum byte is the 8-bit sum of the status byte and the additional
status data bytes.

The transmission of all 16-bit and 32-bit data is always with the least significant byte first.
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Addressing

Rather than hard-wired or switch-selected address, the host dynamically sets the address of each LS-
2319g3SB with the aid of the daisy-chained A-in and A-out lines. This allows additional drives to be added
to a RS-485 network with no hardware changes. A-in of the first Drive is pulled low, its communication is
enabled and the default address is 0x00. When the “Set Address” command is issued to give this Drive
new unique address, it will lower it's A-out pin. Connecting A out pin to the A in pin of the next servo drive
in the network will enable its communication at default address of 0x00. Repeating this process allows a
variable number of controllers present to be given unique addresses.

In any non-LDCN modes, each LS-231g3SB should have a unique fixed address. In this case, the host
can establish communication with a controller without sending Hard Reset command.

USB to LDCN

Host

USB inteface

. converter
computer LS-832 or similar N
1 Rx,Tx terminators = off
Configuration switches HoOsT [1—
and terminators F >|:
Rx, Tx = Off] SLAVE
noooaa —lj LS-231g3 Servo Drive
faranh)
1 °
=
8
v
i
X
o
2 Rx, Tx terminators = off
Configuration switches HosT 1
and terminators >|:
Rx, Tx = Off F
. SLAVE N\
noooga LS-231g3 Servo Drive
1
n Rx, Tx terminators = on
Configure_ation switches HOST 1
and terminators N——
Rx, Tx = On| F
SLAVE
Doooas —B LS-231g3 S i
- ervo Drive
1 °

LDCN Network

Group Addresses

In addition to the individual address, each controller has a secondary group address. Several LS-231g3SB
controllers may share a common group address. This address is useful for sending commands, which
must be performed simultaneously by a number of drivers (e.g. Start motion, Set Baud Rate, etc.). When
a LS-231g3SB receives a command sent to its group address, it will execute the command but not send
back a status packet. This prevents data collisions on the shared response line. When programming group
addresses, however, the host can specify that one member of the group is the “group leader”. The group
leader will send back a status packet just like it would for a command sent to its individual address. The
group address is programmed at the same time as the unique individual address using the Set Address
command.
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Changing communication rates
The default baud rate after power-up is 19.2Kb/S. Baud rates up to 1250Kb/S may be used at maximum
servo rate. After communication has been established with all servo drives on a single network, the baud
rate may be changed to a higher value with the Set Baud Rate command.

Servo control

LS-2319g3SB uses a “proportional-integral-derivative”, or PID filter. The position, velocity and acceleration
are programmed as 32-bit quantities in units of encoder counts per servo ticks. For example, a velocity of
10 revolutions per second of a motor with a 500 line encoder (2000 counts/rev) at a tick time of 51.2 pSec.
would correspond to a velocity of 1.024 counts/tick. Velocities and accelerations use the lower 16 bits as
a fractional component so the actual programmed velocity would be 1.024 x 65536 or 67109. An
acceleration of 40 rev/sec/sec (which would bring us up to the desired speed in % sec) would be 0.00021
countsf/tick/tick; with the lower 16 bits the fractional component, this would be programmed as 0.00021 x
65536 or 14. Position is programmed as a straight 32-bit quantity with no fractional component. Note that
if the servo rate divisor is modified, the time dependent velocity and acceleration parameters will also have
to be modified.

PWM mode

If the position servo is disabled, the motor is operated in a raw PWM output mode and no trapezoidal or
velocity profiling is performed. In this mode, a user specified PWM value is outputted directly to the
amplifier. A PWM value of 255 corresponds to 100% and a value of O corresponds to 0%. Command
position is continually updated to match the actual position of the motor and there will be no abrupt jump
in the motor’s position when position or velocity modes are entered. Also while the position servo is
disabled, the command velocity is continually updated to match the actual velocity of motor. Thus, when
velocity mode is entered, there will be no discontinuity in the motor’s velocity. Trapezoidal profile motions,
however, will still force the motor to begin at zero velocity.
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STATUS and SAFETY features

Safety Bus

Safety Bus interface is provided for safety operation for several drives. If the bus is connected any drive
FAULT will disable all the drives connected to the network. The drive LEDs and the Status bits (LS-
2319g3SB Diagnostic and I/0O) are used for diagnostic. For better control Safety bus can be connected to
SK-2310 or other controller with similar functions.

Enable
Fault
Retum

Limit
o o o d <« g < 9 o o o 9 <« o < 9 o o o 9 o o 9 9
& 5 = 9 = 5 = 3 = 5 = 9 < 5 = 9 = 5 = 39 o 5 g 39
E g 3 E g8 3 & E g 3 & E g 3 E E g3 c ERE
35 o o o 3 of o] uf 3 o o] 3 of o] 3 of o 3 of o]
0l ujefe)e 0QQ QOO QO ] Q 0o
[ ’ [ ] ’ | /4} }
Q
¥ | | P
c| S
KLG £ és/*o §, o
+24) +24 +24) @ E
= - S| - — -4 S| @ 9
— - ) — 0 — @
E
YV Y — Y Y — vV Y = =
o} Fault el Fault e} Fault
v v v +24V
Retum STOP efun STOP eturn STOP
22
3
o5 Brdge 2y o5 Bridge 24y — o5 Bidge 2y a
] ST Cr (=
High—— W High —— W High—— W
i >-2L i Tt > it it >
@ @ HARDWARE LOGIC @ @ HARDWARE LOGIC @ @ HARDWARE LOGIC o

LS-23193SB LS-23193SB L8-23193SB CN-8K-2310

Safety Bus

FAULT output depends on internal drive status. Refer to LS-231g3SB Diagnostic and 1/O for details.
LIMIT output is closed when:

- Limitl and Limit2 (CN5, CN9) are High;

- BridgeSTA bit is High.
To operate without Safety bus - connect Enable input to +24Vdc.
Motor short protection — the drive is protected against short circuit output to output or output to ground.
Overvoltage protection —The drive will be in Fault Condition and the drive output will be disabled when
the input voltage is above specified limits (Refer to Technical Specifications section of this document).
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“Zero Speed” safety can be used in machines, or automated systems, that don’t require “Safe Zone sensor
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or “Home Switch” based safety. In this mode LIMIT relay chain is functioning as a “Zero Speed” chain and
is closed when the all motors are standstill for more than 2sec. Drives “Zero Speed” chain state, combined
with CNC-SK-2310g2 “Cover Lock” output, and “Spindle Stopped” input are used to control system “Safe”

State.

System is “Safe” when: “Zero Speed” chain is closed, Spindle is stopped and “Covers” are not locked.

For more information refer to CNC-SK-2310g2 manual (http://www.logosolinc.com/files/downloads/CNC/Is-

23109g2.pdf).

Zero Speed

mode

Test

CNC-SK-2310g2

Enable/STOP

Sand

Speed

‘_4

Spindle STOPPED |
»t -

>
T STOP and
Poser OFF

<

Error

Open / Close

Safe

Cover contact
Open

Covers Control

U [@]

LS-231g3

Note: Avalable only with CNC-SK-2310g2

™ ™

(=2 (=2

- -

™ ™

o o

0 0

- -

Test Test Test Mode

> [—bEnabIe L—}Enable > » Enable
> l—ylnpul L—}Inpul > Input »| control
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P
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LS-231g3SB Diagnostic and 1/0O

LDCN mode state and diagnostics
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MODEDit[C,B,A] = 000

Status | Status | Status | Status Status Auxiliary | Auxiliary | Stop Cmd
Bit6 | Bit5 Bit 4 Bit 3 Bit 0 Bit 2 Bit 0 Bit0 BRAKE
Limit2 | Home | Pos_error | Power | Move_done | Servo Index |Pic_ae=DE CONDITION ORANGE| GREEN | RED | FAULT (OUThit0=0)
Source
No Motor Power after|
0 1 1 0 1 0 1 0 LDCN Init ON ON OFF Engaged
LiriitZ Holme x : : 2 : ° g:rf/ggﬁ OFF B OFF RELAY
Source | Source 0 1 X 0 Encoder 1 ServoOFF ON Closed Released
1 0 0 0 ErrHALL Blink
X X X X 0 0 1 0 ErrEEPROM ON | O [FastBink cngpino
No Motor Power ON ON ON High
0 1 1 0 1 0 1 0 Overheat ON_|_OFF | Biink 9
1 0 X 1 1 0 1 0 Disabled Alternate Blink
EncoderERR ) .
1 0 X 1 1 0 0 0 (Reset required) blink OFF Blink
1 0 1 1 1 0 1 0 Brake or Output Short Alternate Blink Engaged
1 0 1 0 X 0 1 1 Stopped Alternate ON RELAY
0 1 1 0 X 0 1 1 MotorShort ON OFF Blink Open
1 1 1 0 X 0 1 1 Motor PowerDROP ON ON ON
0 0 1 0 X 0 1 1 OverLOAD OFF Blink Blink CN8pin9
EncoderERR . Low
i 0 i v X v v i (Reset required) it Sl Blink
X X 1 1 1 0 X 1 PositionERROR Blink ON
Amplifier mode state and diagnhostics MODEDbit[C,B,A] # 000
Status | Status | Status | Status Status Auxiliary | Auxiliary
Bit6 | Bit5 Bit 4 Bit 3 Bit 0 Bit 2 Bit 0 DE FAULT BRAKE
Limit2 | Home | Pos_error | Power | Move_done | Servo Index INDbit12 CONDITION ORANGE| GREEN | RED RELAY | (OUTbit0=0)
Source
Limit2 | Home X 1 X 1 Encoder 1 ServoON OFF ON | OFF Released
Source | Source
1 1 1 1 0 1 0 Ready OFF Blink OFF
0 1 1 0 1 0 1 o No Motor Power after ON ON OFF
Power-UP
EEPROM Checksum Blink
X X X 0 0 0 1 0 Error ON ON fast
X X X 0 1 0 0 0 Invalid HALL ON ON blink Closed
X 1 1 0 1 0 0 0 PowerUP EncoderERR Blink OFF | OFF
(Reset required) CN8 pin9
0 1 1 0 X 0 X 0 No Motor Power ON ON ON i pr'I”
0 1 1 0 1 0 1 0 Motor PowerDROP Blink Blink | Blink 9
Ready after . )
1 1 1 1 1 0 1 0 PositionERROR Blink ON Blink
Ready after .
X 1 1 0 1 0 1 0 Overheat or Motor short ON OFF Blink
Ready after : : Engaged
1 1 1 1 1 0 1 0 Overload OFF Blink Blink gag
1 0 1 1 1 0 1 0 Triggered Stop Alternate Blink
1 0 1 1 1 0 0 0 EncoderERR Biink | OFF | Blink
(Reset required)
1 0 1 1 1 0 1 0 Triggered Output short Alternate Blink
Triggered ’
v a a v a v a a MotorShort or Overheat oy O ElDK
Triggered . . . Open
1 1 1 0 1 0 1 1 Motor PowerDROP Blink Blink Blink P!
1 1 1 1 1 0 1 1 Triggered PositionERROR|  Blink ON Blink CNB8pin9
1 0 1 0 1 0 1 1 Jlijngecedisioploy Alternate | ON | Blink L
Output short
Triggered EncoderERR . .
1 0 1 0 1 0 0 1 (Reset required) Blink OFF Blink
0 0 1 0 1 0 1 1 Triggered Overload OFF Blink Blink
Logosol, Inc. e 2833 Junction Ave., Ste. 101 e San Jose, CA 95134 e Tel: (408) 744-0974 ¢ www.logosolinc.com 40




Logosol Multifunctional Servo Drive LS-23193SB

Doc # 712231005 / Rev. C, 09/13/2018

INPUTS
Bit Name Description
; . SW4=0OFF - Diagnostic / Limitl / HomeIN
LY SEEELD SW4=0ON - Diagnostic / HomelN .
= - : — See HomeSEL1 and HomeSEL2 for details
INbit1. StatusBit6 SW4=0FF — Diagnostic / Limit2 / Input10 / Input1l
SW4=0ON - Diagnostic / SingleLIMIT / Input10 / Input11
INbit2 StatusBit3 Power_on diagnostic bit.
INbit3 HomelN Home Input. (CN9pin6/CN5pin14). Pin=HIGH, Bit="1"
INbitd Limitl SW4=0OFF — Reverse Limit. (CN9pin4/CN5pin7) Pin=HIGH, Bit="1"
SW4=0ON — Same as HomelN (CN9pin6/CN5pin14). Pin=HIGH, Bit="1"
. . : SW4=0FF — Forward Limit. (CN9pin2/CN5pin15) Pin=HIGH, Bit="1’
INbit5 Limit2 / SingleLIMIT | q\y4-ON — SingleLIMIT (CN9pind/CN5pin7) Pin=HIGH, Bit="1'
INbit6 BridgeSTA 1= Limit Switches BRIDGED.
INbit7 AEN Amplifier enable input. (CN8pin12) Pin=HIGH, Bit="1' (Mode dependant function)
Enable Hardware Enable/Stop input. (CN3pin4 & CN4pin4)
INDbit8 (Enable/Stop) Pin=HIGH, Bit="1" = Drive enable.
B Pin=LOW, Bit='0’ = Hardware stop.
INbit9 Input9 None dedicated input. (CN3pin6/CN4pin6) Pin=HIGH, Bit="1"
INbit10 Input10 None dedicated input. (CN2 pin2) Pin=HIGH, Bit="1"
INbit11 Inputll LDCN mode - None dedicated input. (CN9pin7) Pin=HIGH, Bit="1’
P Amplifier modes - Hardware Bridge input. (CN9pin7) Pin=HIGH, Bit="1" Limit Switches bridged.
INbit12 DE Drive enable status bit. LDCN mode = PIC_AE, Other modes = Amplifier Enable state.
INbit13 Reserved. N.A.
INbit14 Dir Multifunctional input. (CN8pin7) Pin=HIGH, Bit="1' (Mode dependant function)
. 0 = FAULT relay contact closed.
INDItL5 FAULT 1 = FAULT relay contact open.
OUTPUTS
Bit Name Description
. 0 = Brake/Outputl depends on Servo drive state. See diagnostic tables.
OUTit0 BrakeMODE 1 = Brake/Outputl is following Outputl bit:
. Bit="0", Brake/Outpul(CN1pin4) = OFF
OUTbitL Outputl Bit="1", Brake/Outpu1(CN1pin4) = HIGH
. Output2 Bit="0", Output2=OFF
curtz (CN2pin3) Bit="1’, Output2=HIGH
OUThit3 N.A. Reserved — clear to ‘0’
Select homming input source, Motor and Master encoders latch source.
HomeSEL2 |HomeSEL1 | StatusBit5 | StatusBit6 Motor encoder latch Master encoder latch
OUTbit8 OUTbit4 INbit0 INbitl source source
OUTbit4 HomeSEL1 0 0 Limitl Limit2/SingleLIMIT Motor Encoder phase Z Master Encoder phase Z
0 1 HomelN Input10
1 0 HomelN Input10 Input10 (change)
1 1 HomelN Input1l Inputll (change)
Limit relay contact
OUThit5 Bridge UserREL Bridge Inputll |LDCN mode Amplifier mode
OUThit6 OUThit5 Limit Relay Limit Relay
0 0 0 Depends on Limitl and Limit2.
0 1 0 Closed. BridgeSTA =1 | Depends on Limitl and Limit2.
0 0 1 Depends on Limitl and Limit2. | Closed. BridgeSTA =1
OUThit6 UserREL 1 0 X General purpose user relay - Open
1 1 X General purpose user relay - Closed
) SmartSTOP
OuTbit7 SmartSTOP 1= Enables the SmartSTOP timer and hardware logic.
Select homming input source, Motor and Master encoders latch source.
HomeSEL2 |HomeSEL1 | StatusBit5 | StatusBit6 Motor encoder latch Master encoder latch
OUThit8 OUTbit4 INbit0 INbitl source source
OuTbit8 HomeSEL2 0 0 Limitl LS i1 SRR Motor Encoder phase Z Master Encoder phase Z
0 1 HomelN Input10
1 0 HomelN Input10 Input10 (change)
1 1 HomelN Inputll Inputll (change)
OUThit9 to 11 N.A. Reserved — clear to ‘0’
OUThit12 MODEDitA
OUThit13 MODEDItB
OUTbit14 MODEbItC See Mode tables.
OUThit15 MODEDbitD
OUTbhit16 FAULT CN8pin9 FAULT output mode
OUTbit17 to 19 N.A. Reserved — clear to ‘0’
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MODEDbit[C,B,A] = 000

Name Bit Function

DE INbit12 Returns Drive Enable bit (PIC_AE). Bit="1" when PIC_AE bit is SET (Power driver is enabled).

AEN INDbit7 None dedicated input. Pin=HIGH, Bit="1

CN8pinl2 Routed to Master encoder Latch strobe (CAPS6).

gll:lspim INbit14="0" Master encoder counter phase A (CAP4)

Step CN8pin13[ N.A. Master encoder counter phase B (CAP5)
OUTDIt16=0 HIGH when PIC_AE bitis CLEARED (Power driver is disabled) or NO fault condition is present.

LOW when PIC_AE bit is SET (Power driver is enabled) and fault condition is present.
OUTbit16=1 HIGH when PIC_AE bit is SET (Power driver is enabled) and NO fault condition is present.
NA. LOW when PIC_AE bit is CLEARED (Power driver is disabled) or fault condition is present.

Fault CN8pin9

If MODEDItD =0

Inserted 0.8 puS wide pulse with 51.2 uS period. Used by LS-2311 Master Encoder interface.
If MODEDItD = 1

No pulse. Slave drive Enable output.

LDCN Dual loop mode

MODEDit[C,B,A] = 001

Name Bit Function
DE INbit12 Returns Drive Enable bit (PIC_AE). Bit="1" when PIC_AE bit is SET (Power driver is enabled).
AEN ) LOW = Master encoder error.
CN8pin12 INDbit7 Routed to Master encoc_jgr Latch s@robe (CAPS). ) )

Master encoder index rising edge is represented with 0.4 uS wide pulse.
([;KISpin7 INbit14="0" Master encoder counter phase A (CAP4)
Step CN8pin13[ N.A. Master encoder counter phase B (CAP5)

OUTDIt16=0 HIGH when PIC_AE bitis CLEARED (Power driver is disabled) or NO fault condition is present.
Fault CN8pin9 LOW when PIC_AE bit is SET (Power driver is enabled) and fault condition is present.

N.A. OUTbIit16=1 HIGH when PIC_AE bitis SET (Power driver is enabled) and NO fault condition is present.

LOW when PIC_AE bit is CLEARED (Power driver is disabled) or fault condition is present.
Inserted 0.8 pS wide pulse with 51.2 pS period. Used by LS-2311 Master Encoder interface.

Analog input Single/Dual loop mode MODEDbit[C,B,A] = 010
Name Bit Function
DE INbit12 Returns AEN input (CN8pin12). Pin=HIGH, Bit="1'
AEN INbit7 0 = Amplifier disabled, fault conditions clear.
CN8pinl12 1 = Amplifier enable.
Dir CN8pin7 INbit14="0" Master encoder counter phase A (CAP4)
Step CN8pin13[ N.A. Master encoder counter phase B (CAP5)
OUTbit16=1 LOW = fault.
NA HIGH = NO fault.

Fault CN8pin9

OUTbhit16=0 LOW when DE is LOW or fault condition is present.
HIGH when DE is HIGH and NO fault condition is present.

Analog input mode with direction invert input MODEDit[C,B,A] = 011
Name Bit
DE INbit12 AEN (CN8.12) | Dir (CN8.7) | Function DE (INbit12)
AEN ) 0 X Amplifier disabled, fault conditions clear. 0
CN8pin12 INbit7 1 0 Amplifier enable. 1

1 1 Amplifier enable, analog input (ADCin) inverted. 1
Dir CN8pin7 INbit14
e i3 NA. Routed to CAPS.

OUTbhit16=0 LOW = fault.

Fault CN8pin9 NA HIGH = NO fault.

OUTbhit16=1 LOW when DE is LOW or fault condition is present.
HIGH when DE is HIGH and NO fault condition is present.
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Enable Positive/Enable Negative Analog input mode

MODEDbit[C,B,A] = 100

Name Bit

AEN . . .
DE INbit12 (CNB.12) Dir (CN8.7) | Function DE (INbit12)
AEN INDbit7 2 2 Amplifier disabled, fault conditions clear. 0
CN8pinl2 — - —

0 1 Amplifier enable, analog input (ADCin) inverted. 1
Dir CN8pin7 INDbit14 1 0 Amplifier enable. 1
(S:tﬁgpmlg NA. Routed to CAPS.
OUTbhit16=0 LOW = fault.
Fault CN8pin9 NA HIGH = NO fault.
o OUTbhitl6=1 LOW when DE is LOW or fault condition is present.
HIGH when DE is HIGH and NO fault condition is present.

Quadrature encoder mode

MODEDbit[C,B,A] = 101

Name Bit Function
DE INbit12 Returns AEN input (CN8pin12).
AEN ) 0= Ampl!ﬁer disabled, fault conditions clear.
CN8pin12 INbit7 1 = Amplifier enable.
Routed to Master encoder Latch strobe (CAP6).
([;KISpin7 INbit14="0" Master encoder counter phase A (CAP4) if MODEDItD = 1 OR Inputl1 = ‘High'
gﬁgpinm N.A. Master encoder counter phase B (CAP5) Master Encoder is stopped.
OUThit16=0 LOW = fault.
Fault NA HIGH = NO fault.
CN8pin9 o OUThit16=1 LOW when DE is LOW or fault condition is present.
HIGH when DE is HIGH and NO fault condition is present.
Step & Dir mode MODEDbit[C,B,A] = 110
Name Bit
DE INDbit12 AEN (CN8.12) | Dir (CN8.7) | Function DE (INbit12)
AEN - 0 X Amplifier disabled, fault conditions clear. 0
CN8pin12 INbit7 1 0 Amplifier enable, direction positive. 1
1 1 Amplifier enable, direction negative. 1
Dir CN8pin7 INbit14="0"
Step 0->1 transition = Step.
CN8pin13 N.A. 1->0 transition = NO change.
OUTbIt16=0 LOW = fault.
Fault CN8pin9 | N .A. , HIGH = NO fault. I
OUTbit16=1 LOW when DE is LOW or fault condition is present.
HIGH when DE is HIGH and NO fault condition is present.
Step Positive/Step Negative mode MODEDbit[C,B,A] = 111
Name Bit Function
DE INbit12 Returns AEN input (CN8.12).
AEN ) INbit7 0= Ampl!f!er disabled, fault conditions clear.
CN8pinl12 1 = Amplifier enable.
Dir (CN8.7) Step (CN8.13) Action
Dir CN8pin7 INbit14="0’ 0 0 No action
0 0->1 transition Positive step
1 0->1 transition No action
0->1 transition 0 Negative step
Step NA 0->1 transition 1 No action
CN8pinl13 o 1 1 No action
OUTbIt16=0 LOW = fault.
Fault NA HIGH = NO fault.
CN8pin9 o OUTbit16=1 LOW when DE is LOW or fault condition is present.

HIGH when DE is HIGH and NO fault condition is present.

All modes can be selected using LDCN (Logosol Distributed Control Network) Utility. Refer to LOGOSOL
LS-231g3SB QUICK START GUIDE - Mode Selection section for details.
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Power-up and Reset Conditions
After Power-up or reset, the following state is established:
Motor position is reset to zero
Velocity and acceleration values are set to zero
All gain parameters and limit values are set to zero
The servo rate divisor is set to 1 (51.2 uSec servo rate)
The PWM value is set to zero
The controller is in PWM mode
The default status data is the status byte only
The individual address is set to 0x00 and the group address to OxFF (group leader not set)
Communications are disables pending a low value of A in
The baud rate is set to 19.2 Kb/S
In the status byte, the move done and pos_error flags will be set and home_in_progress flag will be cleared.
In the auxiliary status byte, the pos_wrap, servo_on, accel_done, slew_done and servo_overrun flags will be
cleared.

Coordinated motion control — Theory of operation

LS-231g3SB contains a path point buffer with room for 256 entries. Each entry is a goal position for the
motor. When the Servo Drive enters its special path mode, it will automatically move from one point to the
next at a user selectable rate in steps of 51.2 uSec. The Servo Drive moves the motor between goal points
at a constant velocity such that it always arrives at the next path point in exactly the pre-calculated time.
When sets of path points are downloaded into multiple controllers, and then the paths started
simultaneously, the individual axes will execute their paths with exact” synchronization.

If, for example, the time between the points is set to 5.12 mSec, the path point buffer has room for about
1.3 seconds worth of motion. Typically, the host computer downloads the first part of a path to the LS-
2319g3SB buffers and then starts the path mode. As the buffers becomes depleted, additional path points
are dynamically added while the axes are still in motion, until the path is complete. The timing requirements
for the host require that it be able to dynamically download new path points before the path point buffers
empties completely. With a path point buffer size of 1.3 seconds or even more with lower frequency, even
a non-real time host, such as a PC running Windows, can easily keep up with the task of re-filling the path
point buffers as needed.

The actual multi-axis paths, which are downloaded into the LS-231g3SB path point buffers, are calculated
by the host computer. In addition to creating the geometry desired (arcs, lines, etc.), the path should be
smooth, adhering to the physical acceleration and velocity limits of the motors being controlled. Because
the host computer actually creates the paths, any path the user can create can be executed, and paths
can involve up to 31 axes. Most typically, coordinated straight-line motions, 2-axis circular motions, or S-
curve profiling motions are created.

Note that motions created with the path mode are independent of any acceleration or velocity values
loaded using the Load Trajectory command.

Path Accuracy
The path accuracy of the LS-231g3SB Servo Drive is more than adequate for most CNC machine control
or robot control applications. For very high speed or very high accuracy applications, however, there are
two types of path errors to consider: absolute path errors and timing errors.

Absolute Path Errors
Absolute path accuracy is the accuracy with which a series of calculated path points with straight line
segments between them matches the actual curved path desired. For example, a circle, which is
approximated by only 5 path points, will form a pentagon rather than a circle. The maximum error between
the side of the pentagon and the circle may be quite large. A larger number of path points will produce a

* The exactness of the synchronization is subject to crystal frequency accuracy and other timing factors discussed
later.
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smaller error. In general, accuracy of an approximated path will be a function of the number of path points
used, and the radius of the curve.

Because LS-231g3SB uses a fixed number of points per second, moving more slowly will result in a more
accurate path than moving quickly. Also, a higher frequency path will be more accurate than a lower
frequency path. The main advantages of using a slower path, however, are that fewer path points need to
be calculated, less data needs to be sent to the controllers, and the path point buffer will last longer.

The maximum absolute path error can be approximated by the formula:

Error=Rx (1-cos( V/(2xFxR)))"

where R is the radius of the curve (in inches), V is the velocity of the motion (in inches/sec), and F is the
path point frequency. For example, a one-inch diameter circle with a velocity of 1 inch per second and a
path frequency of 30 Hz would have a maximum error of 0.00028 inches.

Timing Errors
If the timing of multiple axes is not perfectly synchronized, there will be a deviation from the desired path
from the fact that one axis will be ahead or behind in time. The exact deviation will depend on the path
geometry.

The first type of timing error results from multiple axes not starting at exactly the same time. When a “start
path” command is issued to a group of controllers, they will all start within +/- 0.000025 seconds of one
another.

The second type of timing error results from inaccuracies in the frequencies of the oscillators running on
each LS-2319g3SB controller. (If all Servo Drives are timed from the same oscillator, this error is zero.)
Typical oscillator variations (for the same operating temperature) are about 10 parts per million. Therefore,
after running a path for 10 seconds, for example, the timing error would be about +/-0.0001 seconds.

By adding both of these timing errors together, and then multiplying by the path velocity, we get the total
distance that one axis can be ahead of another axis. For a 10 second motion, while moving at 1 inch per
second, we could have one axis moving ahead of another by at most 0.000125 inches. The actual worst-
case deviation (moving along a 45 degree angle) will produce an error from the ideal path of 0.000125
inches. Over a total distance of 10 inches traveled, this gives a basic accuracy of £0.0000125 inches per
inch of travel. Other examples, of course, will produce different accuracy figures.

Note that errors due to timing only accumulate during a coordinated motion and are, in essence, reset
with each new move. Therefore, if errors due to timing do become a problem, the paths should be broken
up into shorter moves.

Eliminating those errors is possible by enabling the hardware synchronization mode using Enable / Disable
hardware synchronization mode command.

* The cosine function should be executed for an angle in radians.
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Command CMD [ # Description While
Code | Data Moving?
bytes

Reset position 0x0 0 Sets position counter to zero No

Set address 0x1 2 Sets the individual and group addresses Yes

Define status Ox2 1-2 Defines which data should be sent in every Yes
status packet

Read status 0x3 1-2 gr?éjeses particular status data to be returned just ves

Load trajectory 0x4 1-15 | Loads motion trajectory parameters Maybe*

Start motion 0x5 0 Executes the previously loaded trajectory Maybe**

Set gain 0x6 14 Sets the PID gains and operating limits Yes

Stop motor 0x7 1 Stops the motor in one of three manners Yes

/O control 0x8 1 Co_ntrols the “Brake out” mode and sets the path Yes
point mode frequency

Set home mode | 0x9 1 Sets conditions for capturing the home position | Yes

Set baud rate OxA 1 Sets the baud rate (group command only) Yes

Clear bits 0xB 0 Clears the sticky status bits Yes

Save as home OXC 0 Sa\(es the current position in the home position ves
register

Add path points | OxD 0-n Adds upto 7 path'pomts to the'dewce buffer and Yes
starts the path point mode motion

Nop OXE 0 Simply causes the defined status data to be Yes
returned

Extended OxE 1-n Extended commands (n > 0) No

commands

Hard reset OxF 0 Resets the controller to its power-up state. Yes

*Only allowed while moving if the "start motion now" bit of the trajectory control word is not set or if the
"profile mode" bit is set for velocity mode.
**QOnly allowed while moving if the previously loaded trajectory has the "profile mode" bit set for velocity

mode.

Command Description

Reset Position
Command value:

Number of data bytes:

Command byte:
Data bytes:
None

Description:

0x0
0
0x00

Resets the 32-bit encoder counter to zero. Do not issue this command while executing a trapezoidal profile

motion.
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Set Address

Command value: 0x1

Number of data bytes: 2

Command byte: 0x21

Data bytes:

1. Individual address: 0x01-0x7F (initial address 0x00)
Group Address: 0x80-0xFF (initial value OxFF)

Description:

Sets the individual address and group address. Group addresses are always interpreted as being between
0x80 and OxFF. If a Drive is to be a group leader, clear bit 7 of the desired group address in the second data
byte. The module will automatically set bit 7 internally after flagging the Drive as a group leader. (If bit 7 of
the second data byte is set, the module will default to being a group member.) The first time this command
is issued after power-up or reset, it will also enable communications for the next Drive in the network chain
by lowering it's “A out” signal.

Define Status

Command value: 0x2
Number of data bytes: lor2
Command byte: 0x12 or 0x22
Data bytes:
1. Status items: (default: 0x0000)
Bit 0: send position (4 bytes)
1 send A/D value (1 byte)
2: send actual velocity (2 bytes — no fractional component)
3: send auxiliary status byte (1 byte)
4: send home position (4 bytes)
5: send device ID and version number (2 bytes)

(First byte - Motor controller device ID =0,
Second byte - version number =20 to 29 (decimal))

6: send current position error (2 bytes)
7 send number of points in the path buffer (1 byte)
8: send digital inputs (2 bytes)
9: send analog inputs (2 bytes)
10, 11: reserved. Clear to O
12: send watchdog status (2 bytes)
13: send motor position and position error (6 bytes)
14, 15: reserved. Clear to O
Description:

Defines what additional data will be sent in the status packet along with the status byte. Setting bits in the
command’s data byte will cause the corresponding additional data bytes to be sent after the status byte.
The status data will always be sent in the order listed. For example if bits 0 and 3 are set, the status packet
will consist of the status byte followed by four bytes of position data, followed by the aux. status byte,
followed by the checksum. The status packet returned in response to this command will include the
additional data bytes specified. On power-up or reset, the default status packet will include only the status
byte and the checksum byte.
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Read Status

Command value: 0x3
Number of data bytes: lor2
Command byte: 0x13 or 0x23
Data bytes:
1.Status items:
Bit 0: send position (4 bytes)
1: send A/D value (1 byte)
2: send actual velocity (2 bytes — no fractional component)
3: send auxiliary status byte (1 byte)
4: send home position (4 bytes)
5: send device ID, version number (2 bytes)

(First byte - Motor controller device ID =0,
Second byte - version number =20 to 29 (decimal))

6: send current position error (2 bytes)
7 send number of points in the path buffer (1 byte)
8: send digital inputs (2 bytes)
9: send analog inputs (2 bytes)
10, 11: reserved. Clearto O
12: send watchdog status (2 bytes)
13: send motor position and position error (6 bytes)
14, 15:; reserved. Clearto O
Description:

This is a hon-permanent version of the Define Status command. The status packet returned in response to
this command will incorporate the data bytes specified, but subsequent status packets will include only the

data bytes previously specified with the Define Status command.

Load Trajectory

Command value: 0x4

Number of data bytes: n=1-15

Command byte: 0xn5

Data bytes:

1.Control byte:

Bit 0: load position data (n = n + 4 bytes)

load velocity data (n = n + 4 bytes)

load acceleration data (n = n + 4 bytes)

load PWM value (n =n + 1 or 2 bytes)*

servo mode - 0 = PWM mode, 1 = position servo

profile mode - 0 = trapezoidal profile, 1 = velocity profile
in velocity/PWM mode - direction flag 0 = FWD, 1 = REV
start motion now

NogarwhER

PWM value can be 1 or 2 bytes. If only 1 byte is supplied, the most significant byte is set to O.

Description:

All motion parameters are set with this command. Setting one of the first four bits in the control byte will

require additional data bytes to be sent (as indicated) in the order listed. The position data (range* +/-
Ox7FFFFFFF) is only used as the goal position in trapezoidal profile mode. The velocity data (range
0x00000000 to 0x7FFFFFFF) is used as the goal velocity in velocity profile mode or as the maximum velocity
in trapezoidal profile mode. Velocity is given in encoder counts per servo tick, multiplied by 65536. The
acceleration data (range 0x00000000 to Ox7FFFFFFF) is used in both trapezoidal and velocity profile mode.

* While the position may range from -Ox7FFFFFFF to +0x7FFFFFFF, the goal position should not

differ from the current position by more then Ox7FFFFFFF.
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Acceleration is given in encoder counts per servo tick per servo tick, multiplied by 65536. The PWM value
(range 0x0000 - OxFFFF), used only when the position servo is not operating, sends a raw PWM value
directly to the amplifier. The PWM value is reset to 0 internally on any condition, which automatically disables
the position servo.

Bit 4 of the control byte specifies whether the position servo should be used or if the PWM mode should be
entered. Bit 5 specifies whether a trapezoidal profile motion should be initiated or if the velocity profiler is
used. Trapezoidal profile motions should only be initialized when the motor velocity is 0. (Bit O of the status
byte indicates when a trapezoidal profile motion has been completed, or in velocity mode, when the
command velocity has been reached.) Bit 6 indicates the velocity or PWM direction. If bit 7 is set, the
command will be executed immediately. If bit 7 is clear, the command data will be buffered and it will be
executed when the Start Motion command is issued. For example to load only new position data and
acceleration data but not to start the motion yet, the command byte would be 0x94, the control byte would
be 0x15, followed by 4 bytes of position data (least significant byte first), followed by 4 bytes of acceleration
data.

Start Motion

Command value: 0x5
Number of data bytes: 0
Command byte: 0x05
Description:

Causes the trajectory information loaded with the most recent Load Trajectory command to execute. This is
useful for loading several Drives with trajectory information and then starting them simultaneously with a
group command.

Set Gain

Command value: 0x6
Number of data bytes: 14
Command byte: OxE6
Data bytes:

1,2.  Position gain KP (0 - OX7FFF)

3,4.  Velocity gain KD (0 - OXx7FFF)

5,6 Integral gain Kl (0 - OX7FFF)

7,8. Integration limit IL (O - OX7FFF)

9. Output limit OL (0 - OxFF) (typically recommended OxFA)

10. Current limit CL (0 - OxFF) (only odd values)

11,12 Position error limit EL (0 - OX3FFF)

13. Servo rate divisor SR (1 - OxXFF)

14. Not used

Description:

Sets all parameters and limits governing the behavior of the position servo. KP, KD, Kl and IL are PID filter
parameters. OL limits the maximal PWM output value to O<PWM<OL in position servo modes. In PWM
mode OL is ignored. CL is used for motor current limitation (refer to Motor current monitoring in Safety
Features for detailed information). Setting CL=0 effectively disables current limiting. The position error limit
(EL) will cause the position servo to be disabled should the position error grow beyond the limit. The servo
rate divisor sets the servo tick time to be a multiple of 51.2 uSec (19.531) KHz). For example SR=3 gives a
servo rate of 6510 Hz. The servo tick rate is also used as the profiling time base, although command
processing is always performed at the maximum tick rate.
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Stop Motor
Command value: 0x7
Number of data bytes: lor5
Command byte: 0x17 or 0x57
Data bytes:
1. Stop control byte
Bit 0: Pic_ae (Power Driver enable)
1 Turn motor off
2: Stop abruptly
3: Stop smoothly
4: Stop here
5: Not used. Clearto O
6: Not used. Clearto 0
7 Not used. Clearto 0

2-5. Stopping position (only required if bit 4 above is set)

Description:

Stops the motor in the specified manner. If bit O of the Stop Control Byte is set, Power Driver will be enabled.
If bit O is cleared Power Driver will be disabled, regardless of the state of the other bits. Pic_ae also controls
the meaning of bit 3 (Power_on), bit 5 (Limitl (Reverse)), and bit 6 (Limit 2 (Forward)) of status byte (refer
to Status Bits and Safety Features section in this document). If bit 1 is set, the position servo will be disabled,
the PWM output value will be set to 0, and bits 2, 3 and 4 are ignored. If bit 2 is set, the current command
velocity and the goal velocity will be set to 0, the position servo will be enabled, and velocity mode will be
entered. If the velocity servo was previously disabled, the motor will simply start servoing to its current
position. If the motor was previously moving in one of the profiling modes, it will stop moving abruptly and
servo to its current position. This stopping mode should only be used as an emergency stop where the motor
position needs to be maintained. Setting bit 3 enters a more graceful stop mode - this sets the goal velocity
to 0 and enters velocity mode, causing the motor to decelerate to a stop at the current acceleration rate. If
bit 4 is set, the motor will move to the specified stopping position abruptly with no profiling. This mode can
be used to cause the motor to track a continuous string of command positions. Note that if the stopping
position is too far from the current position, a position error will be generated. Only one of the bits 1, 2, 3 or
4 should be set at the same time. The Stop Motor command must be issued initially to set Pic_ae before
other motion commands are issued.

I/0O Control

Command value: 0x8
Number of data bytes: n
Command byte: 0x18
Data bytes:

Control byte

Bit 0: “Brake out” mode.

If this bit is set to 0 the “Brake out” is controlled according the “Status bits and LEDs” section of this
document. If this bit is set to 1 the “Brake out” is controlled by BIT1.
1 Brake out control.
If BITO is set to O - not used.
If BITO is set to 1: BIT1=0 - Brake out=o0ff;
BIT1=1 - Brake out =on.
2 Not used. Must be set to 0.
3: Not used. Must be set to 0.
4. Not used. Must be set to 0.
5: Not used. Must be set to 0.
6: If this bit is set, the Path Points Buffer counter will be set to the value of the next 2 data bytes
(requires 2 data bytes, range 0000h — 7FFFh)
7 Not used. Set to 0.
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Description:
Depending on BITO “Brake output” can be controlled by device status (Refer to “Status bits and LEDs”

section of this document) or by BIT1 (Refer to “Brake/Outputl” section of this document).

This command with bit 6 set to 1 is used to set the time base for the path points. The path point buffer
counter multiplied by the servo tick (51.2 uSec) gives the time between the points. For example if the path
point buffer counter is set to 100, the time between the points will be 5.12 mSec (100 x 51.2 uSec).

Set Homing Mode

Command value: 0x9

Number of data bytes: 1

Command byte: 0x19

Data bytes:

1. Homing control byte

Bit 0: Capture home position on change of Limit 1 (Reverse)
1 Capture home position on change of Limit 2 (Forward)
2 Turn motor off on home
3: Capture home on change of Index
4. Stop abruptly on home
5: Stop smoothly on home
6: Capture home position when an excess position error occurs
7 Capture home position when current limiting occurs

Description:
Causes the Drive to monitor the specified conditions and capture the home position when any of the flagged

conditions occur. The Home_In_Progress bit in the status byte is set when this command is issued and it is
then lowered when the home position has been found. Setting one (and only one) of bits 2, 4 or 5 will cause
the motor to stop automatically in the specified manner once the home condition has been triggered. This
feature can also be used as a safety shutoff.

Set Baud Rate

Command value: OxA sample values:
Number of data bytes: 1 9600 BRD = 0x81
Command byte: Ox1A 19200 BRD = Ox3F
Data bytes: 57600 BRD = 0x14
1. Baud rate divisor, BRD 115200 BRD = Ox0A
125000 BRD = 0x27
312500 BRD = OxOF
625000 BRD = 0x07

1250000 BRD = 0x03
Description:
Sets the communication baud rate. All drives on the network must have their baud rates changed at the
same time; therefore this command should only be issued to a group including all of the controllers on the
network. A status packet returned from this command would be at the new baud rate, so typically (unless
the host's baud rate can be accurately synchronized) there should be no group leader when this command
is issued.
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Clear Sticky Bits

Command value: 0xB
Number of data bytes: 0
Command byte: 0x0B
Description:

The overcurrent and position error bits in the status byte and the position wrap and servo timer overrun bits
in the auxiliary status byte will stay set unless cleared explicitly with this command.

Save Current Position as Home

Command value: 0xC
Number of data bytes: 0
Command byte: 0x0C
Description:

Causes the current position to be saved as the home position. This command is typically issued to a group
of controllers to cause their current positions to be stored synchronously. The stored positions can then be
read individually by reading the home position.

Add path points

Command value: 0xD

Number of data bytes: n=0,24,6,8,10,120r 14

Command byte: 0xnD

Data bytes:

1, 2: Incremental data for path point 1 (n >= 2)

3, 4 Incremental data for path point 2 (n >= 4)

13, 14: Incremental data for path point 7 (n = OxE) or
None Starts execution of path point mode (n = 0)

Description:

The data format of the points is a 2-byte signed value. The most significant byte is the integer part and the
least significant byte is fractional part (1/256 of encoder count). The whole value is added to the desired
position each servo tick. The same value is applied Path Points Buffer counter times, thus forming the
desired frequency between the path points.

No Operation

Command value: OXE
Number of data bytes: 0
Command byte: OxO0E

Data bytes: None

Description:
The No Operation command does nothing except cause a status packet with the currently defined status

data to be returned.
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Extended commands

Command value: OxE

Number of data bytes: lton
Command byte: Ox1E to OxnE
Data bytes:

1: sub command code

2 to n: sub-command specific data

Sub-command 0x00 Stop on limit switches.

Data bytes:
1: control byte for limit 1 (Reverse)
2: control bite for limit 2 (Forward)

Limit switch control bytes bit description:

Bit O servo in one direction
1 turn motor off
2 stop abruptly
3 stop smoothly
4t07 not used
Description

Setting one of bits 0 to 3 enables Stop on limits function and specifies how to stop the motor. If bit O is set,
the position servo will be enabled in the direction of the limit only. If bit 1 is set, the position servo will be
disabled, the PWM output value will be set to 0, and bits 2 and 3 are ignored. If bit 2 is set, the motor will
simply start holding its current position. Setting bit 3 enters a more graceful stop mode — the controller sets
the goal velocity to 0 and enters velocity mode, causing the motor to decelerate to a stop at the current
acceleration rate.

Clearing bits 0 to 3 disables Stop on limits function.

This function is disabled by default.

Sub-command 0x01 Read hall sensors and initialize the angle.

Description
This command makes the controller to read the hall sensors state and to calculate the initial angle. This

angle will be overwritten when the first index comes.

Sub-command 0x02 repeat the last answer.

Description
This command makes the controller to send the last sent answer again.

Sub-command 0x04 Enable / Disable hardware synchronization mode.
Data byte 1 0 — Disable; 1 — Enable.

Description
This command enables / disables hardware synchronization mode. When enabled, several LS-231g3SB

drives connected to each other synchronize their servo ticks. This eliminates any differences in the actual
velocity, which otherwise can be caused by the slightly different oscillators.
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Sub-command 0x05 Set watchdog mode.

Data byte 1 mode: 0 — watchdog off, 1 — disable the amplifier, 2 — stop smoothly and disable the
amplifier, 3 — stop smoothly.

Data byte 2 watchdog timeout in multiples of 8192 microseconds.

Description

This command sets the watchdog mode and timeout. The watchdog is refreshed by any command sent to
the driver. Upon expiration, the watchdog can disable the amplifier, stop smoothly and disable the amplifier,
or stop smoothly and keep the amplifier enabled. After the watchdog expires, the drive stops executing any
motion commands. This command should be sent again to reset the watchdog.

The watchdog status can be obtained using Read Status or Define Status commands with bit 12 set to 1. If
the watchdog is not activated, the status will be 65535 (OxFFFF). If the watchdog has expired, the status
will be 0. Any other value means that the watchdog is working and represents the remaining time before the
watchdog expires in multiples of 8192 microseconds.

Sub-command 0x10 Set motor error limit.
Data bytes 1 and 2  motor error limit.

Description
In dual loop mode, after power up, the motor error limit is set to the same value as the master error limit.

Set gain commands also sets the motor error limit to the same value as the master error limit. This command
can be used to set the motor error limit.

Hard Reset

Command value: OxF
Number of data bytes: 0
Command byte: OxOF
Description:

Resets the control module to its power-up state. No status will be returned. Typically, this command is issued
to all the modules on the network, although if the baud rate is set at the default, it is possible to reset and
re-initialize the addresses of a contiguous sub-chain of modules.

Hard reset command sent at address OxFF resets the controller even if its group address is different than
OXFF.
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STATUS BYTE AND AUXILIARY STATUS BYTE DEFINITIONS

Status Byte
Bit
0

6

7

Name
Move_done

Cksum_error
Current_limit

Power_on/diag. bit
Pos_error

Home source/
diag. bit
Limit2/diag. bit

Home_in_progress

Auxiliary Status Byte

Bit
0

1

2

Name
Index/diag. bit

Pos_wrap
Servo_on
Accel_done

Slew_done

Servo_overrun

Path mode

Definition

Clear when in the middle of a trapezoidal profile

move or in velocity mode, when accelerating from

one velocity to the next. This bit is set otherwise,

including while the position servo is disabled

Set if there was a checksum error in the just received

command packet

Set if current limiting has exceeded. Must be cleared by user with
Clear Sticky Bits command

Refer to LS-23193SB Diagnostic and 1/O section in this document
Set if the position error has exceeded the position error

limit. It is also set whenever the position servo is

disabled (Power_on=0). Must be cleared by user with

Clear Sticky Bits command

Home source or diagnostic bit (refer LS-231g3SB Diagnostic and I/O
section in this document).

Forward Limit or diagnostic bit (refer to LS-231g3SB Diagnostic and
I/O section in this document).

Set while searching for a home position. Reset to

zero once the home position has been captured

Definition

Compliment of the value of the index input or diagnostic bit
(refer to LS-231g3SB Diagnostic and I/O section in this document).
Set if the 32-bit position counter wraps around.

Must be cleared with the Clear Sticky Bits command

Set if the position servo is enabled, clear otherwise

Set when the initial acceleration phase of a

trapezoidal profile move is completed. Cleared when

the next move is started

Set when the slew portion of a trapezoidal profile

move is complete. Cleared when the next move is

started

At the highest baud rate and servo rate, certain
combinations of calculations may cause the servo,

profiling, and command processing to take longer

than 51.2 uSec, in which case, this bit will be set.

This is typically not serious, only periodically

introducing a small fraction of a millisecond delay to

the servo tick time. Cleared with the Clear Sticky

Bits command

Set when the drive is currently executing a path. Cleared when
buffer is emptied or Stop Motor or Load Trajectory command
is sent.
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INITIALIZING PROCEDURE AND PROGRAMMING EXAMPLES FOR SERVO DRIVES
To ensure a proper operation of all Servo drives connected to the network, the following initializing
steps should be executed:
1. Reset all modules with Hard Reset command.
2. Set the addresses for all connected drives.
3. Set the individual gains (KP, KD, KlI, IL, OL, CL, EL, SR and DB). Minimal requirements are:
KP <> 0, EL <>0and SR <> 0.
4. Use Load trajectory command to set the target position, velocity acceleration with start motion
now in trapezoidal mode. Minimal requirements are acceleration <> 0 and target position = 0.
This command does not start any motion. It is necessary to initialize internal registers of the
module.
5. Close the servo loop by using Stop Motor command (Pic_ae=1 and Stop abruptly=1).

Understanding the Serial Communication with Servo drives
The Serial Communication with Servo drives is strictly master-slave and matches repeatedly two
elements:
- Sending a command to the specified drive’s address;
- Receiving answer to the sent command — Status Byte(s).
Note: During the communication all bytes are sent with LSB first.

Commands
There are 16 commands managing Servo drives (refer to Command Description). Each command as
shown in the following two tables includes header, address, command, data bytes and one checksum
byte. Checksum does not include header byte.

Structure of Read Status command

Byte 1 Byte 2 Byte 3 Byte 4 Byte 5

Header | Address Command Code Data Byte CheckSum =
(Individual or |High 4 bits Low 4 bits Byte 2 + Byte 3 +
Group) No. of data bytes | command code Data Byte

AA 01 1 3 01 15

Examples

Cmd. Bytes Byte 1 Byte 2 Byte 3 Byte 4 — N Byte N+1

Command Header | Address Cmd. Code Data Byte(s) Checksum

Reset position AA 01 00 01

Define status AA 05 12 05 1C

Set address AA 01 21 07 FF 21

Load trajectory | AA 01 54 91 00 28 00 00 OE

Set gain AA 01 E6 64 00 00 04 00 00 00 00 FF

00 00 08 01 00 57

Status Data
The structure of the returned status information depends on Define Status or Read Status commands
(refer to Command Description). By default only the Status byte and Checksum are returned to the
host.

Examples

Byte 1 Optional Bytes 0-16 CheckSum
Status Byte |Additional Status Bytes as position, velocity, home|CheckSum = Byte 1+ Optional Bytes
position, A/D auxiliary byte, version and position error.

09 no additional status bytes requested 09

09 00 28 00 00 — four additional status bytes 31
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Each drive in the daisy-chained network has two addresses:

Both these addresses have to be set during the initialization process.

their group address. It is in the range of 80h to FFh.

- Individual - for individual control of each drive. Its range is from 01h to 7Fh.
- Group - for simultaneous control of all group members by sending a single command to

The group may have Group leader responsible to send status data. Its address is:

Group leader address = Group address - 80h.

If there is no group leader - no status data will be send after a group command.
Set Baud Rate command must be sent only as a group command with no group leader, otherwise
communication problems may occur.

Set Address command format

Byte 1 Byte 2 Byte 3 Byte 4 Byte 5 Byte 6

Header Preset Address | Command code | Individual Group Address | Checksum
Address

AA 00 21 01 FF 21

Setting the Addresses

After power-up and Hard Reset command all drives have their address set to 00h and only the first
drive (starting from the host) has its communication enabled. Consecutive Set Address commands
are sent to address 00h until all drives are addressed. This procedure can be executed once after
Hard Reset. The table below shows the steps to address 3-drives network.

Example of sequential addressing for three Servo drives

s| Command Set address | Drive 1 Drive 2 Drive 3
t Hexadecimal
e Code Individual | Group Individual Group Individual Group
p address address address address address address
0| Power-up
1| Hard Reset |AA FF OF OE address=00 address=00 address=00
communication communication communication
enabled disabled disabled
2|Set Address |[AA002101FF21 |01 FF address=00 address=00
Drivel =01 communication communication
enabled disabled
3| Set Address |[AA 002102 FF 22 | 01 FF 02 FF address=00
Drive2 = 02 communication
enabled
4|Set Address |AA 002103 FF23 | 01 FF 02 FF 03 FF
Drive3 = 03

Note: Before start addressing Hard Reset command must be issued.
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The flowchart shows the addressing procedure of N drives network. There is no group leader and the

group address is FF.

No

\ /

Hard Reset

A 4

=1, J=FF

—

00,Set Address,|,J

Yes

| - Individual Address; J- Group Address = FF;

Status - Status Data sent to the Host;

Timeout - Greater than one servo cycle.
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Examples of Managing Two Servo Drives

# 1 — Resets all modules with group command.

# 2 and # 3 - Set the addresses of drives 1 and 2.
# 4 and # 6 - Set PID parameters of drives 1 and 2.
# 6 and # 7 - Starts motion in trapezoidal mode with target position=0, velocity=0, acceleration=1 and

PWM=0.

# 8 and # 9 - Close servo loops of drives 1 and 2. Initialization is complete at this point.

# 10 and # 10 - Load trajectories (positions, velocities and accelerations) for drives 1 and 2.
# 12 and # 13 - Load and execute new trajectory for drive 1.

# 14 and # 15 - Read additional status bytes from drives 1 and 2.

# 16, # 17 and #18 - Load new trajectories for drives 1 and 2 and execute them with one command

sent to the drives’ group address.

Examples
# Hexadecimal code of command | Comments
1 AA FF OF OE Hard Reset
2 AA 002101 FF 21 Set Address 01h for drive 1. Group address=FFh.
3 AA 00 21 02 FF 22 Set Address 02h for drive 2. Group address=FFh.
4 AA 01 E6 64 00 00 04 00 00 00 |Set Gains of drive 1 — defines PID parameters: KP=64h,

00 FF 00 00 08 01 00 57

KD=400h, KI=00h, IL=00h, OL=FFh, CL=00h, EL=800h,
SR=01h, DC=00h.

5 AA 02 E6 64 00 00 04 00 00 00 |Set Gains of drive 2 — defines PID parameters: KP=64h,
00 FF 00 00 08 01 00 58 KD=400h, KI=00h, IL=00h, OL=FFh, CL=00h, EL=800h,
SR=01h, DC=00h.
6 AA 01 E4 9F 00 00 00 00 00 00 |Load trajectory for drive 1 — target position=0, velocity=0,
00 00 01 00 00 00 00 85 acceleration=1, PWM=0 and start motion now
7 AA 02 E4 9F 00 00 00 00 00 00 |Load trajectory for drive 2 — target position=0, velocity=0,
00 00 01 00 00 00 00 86 acceleration=1, PWM=0 and start motion now
8 AA0117051D Stop Motor - closes servo loop of drive 1 with Power Driver
enable and Stop Abruptly in Command byte.
9 AA 02 17 05 1E Stop Motor - closes servo loop of drive 2 with Power Driver
enable and Stop Abruptly in Command byte.
10 | AAO1E49F 000000000080 |Load Trajectory of drive 1 with Pos=0000h, Vel=18000h,
01 00 64 00 00 00 00 69 Acc=6400h, PWM=00h, servo mode=1.
11 | AAO2 E4 9F 00 00 00 00 00 80 |Load Trajectory of drive 2 with Pos=0000h, Vel=18000h,
01 00 64 00 00 00 00 6A Acc=6400h, PWM=00h, servo mode=1.
12 | AA0154 1100 28 0000 8E Load Trajectory of drive 1 with new position=2800h.
13 | AA010506 Start Motion - executes previously loaded trajectory.
14 | AA01130519 Read Status from drive 1 (plus position and velocity).
15 | AA0213051A Read Status from drive 2 (plus position and velocity).
16 | AA015411204E0000D4 Load Trajectory of drive 1 with new position=4E20h.
17 | AA0254 11 EOB1 FF FF F6 |Load Trajectory of drive 2 with new
position=FFFFB1EOh (-4E20h).
18 | AAFF 0504 Start Motion — executes previously loaded trajectories.

The command is sent to the drives’ group address FFh.
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AA FF OF OE

Hard reset

AA 002101 FF 21

Set address

AA 00 21 02 FF 22

Search for more modules until no response received

AA 01 13 20 34

Read Device ID and Version number

AA 01 13 FF 13

Read all status data

AA 01 E6 64 00 00 04 00 00 00 00 FF
00 00 08 01 00 57

Set Gain parameters

AA 01 E4 9F 00 00 00 00 00 00 00 00
01 00 00 00 00 85

Set Trajectory parameters

AA0117051D

Close servo loop

Procedure FindHomePosition

AA 01 E6 C8 00 20 03 46 00 28 00
FF 00 40 1F 01 00 9F

Set gain parameters: KP=200, KD=800, KI=70,
IL=40, Output limit=255, current limit =0, Position
error 1limit=8000, Servo rate divisor=1 amplifier
deadband compensation=0

AA 01170921

Close the servo loop (Stop smoothly and amplifier
enable)

AA 0194 36 25 06 01 00 22 00 00 00
19

Load trajectory: Velocity mode, Forward direction,
Velocity=1  revolution per second (67109
programmed velocity for 5000 line encoder),
Acceleration = 10 revolutions per second? (34
programmed acceleration for 5000 line encoder)

AA0119122C Set home mode - capture home position on change
of Limit 1 and stop abruptly
AA 01 05 06 Start motion

wait while home in_progress bit=1

Home position is found on change of Limit 2

AA 01191832

Set home mode - capture home position on change
of Index and stop abruptly

AA 0194 77250601 00580100 00
91

Load trajectory: Velocity mode, Reverse direction

AA 01 05 06

Start motion

wait while home_in_progress bit=1

Home position is found on change of Index

Calculation of programmed velocity and acceleration for servo rate divisor = 1:
Vel = (encoder counts per revolution) x (number of revolutions per second) x 3.3554432

Acc = (encoder counts per revolution) x (number of revolutions per second?) x 0.00017179869

For this example (5000 lines encoder — 20000 encoder counts per revolution):

Vel =20000x 1 x3.3554432

Acc  =20000x 10 x0.00017179869

= 67109 =00010625h
=34 =00000022h
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