
V-SERVO “VS-SV3310” 

Operation Manual 
Vstone Co., Ltd. 

 

This manual gives explanations for carrying out the various settings and operations of the V-SERVO 

“VS-SV3310”. 

 

The “VS-SV3310” is an advanced function servomotor that was developed for use in the autonomous type bipedal 

walking robot “Vstone TichnoR”, which achieved championship victory when it took part in the RoboCup World 

Competition. 

Its incomparable specifications including high torque and high-speed operation are realized by the utilization of a 

coreless motor. 

For the control, a newly developed “LVSerial Command Method” is used instead of the previous PWM method, 

allowing advanced control. 

The “V-SERVO” has the following characteristics. 

 

* Allows bus connection of up to 63 units. 

* Provides feedback of information including position, voltage, temperature, and control output. 

* Allows changing of detailed operation parameters, such as the PID control parameters and the deadband 

width, during operation. 

* Monitors the temperature and voltage with a safety mechanism that allows alarms to be given and operation 

halting. 
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1.Before Using the Product 
1-1.Main Specifications 

Size   93.0×45.0×76.0mm 

Weight   350g 

Torque   327kgf･cm (at 16.8V) 

Speed   0.255s/60°(at 16.8V) 

Operating angle  330° 

Power Supply Voltage Range 10V to 18V 

Control Method  LVSerial Command Method 

 

(Standard Accessories) 

Servo Horn 

Connection Cable 

 

1-2.Items requiring Caution during Handling 
■ Do not drop this product or subject it to strong shock. 

■ Do not disassemble or make modifications to the product. 

■ Do not leave the product in the locked condition. 

 

1-3.Product Warranty 
■ Except for the one month following purchase of the product (depending on the usage conditions) and the initial 

defect, the repair of other defects will be charged. 

■ After a fixed period has passed since the end of product sales, repairs may not be possible. 

 

1-4.Scope of Warranty 
Please note beforehand that the warranty obligations will not apply in the following situations. 

■ When data has been cleared or corrupted through use of this product. 

■ Any other losses, problems, abnormalities or breakdowns caused by the use of this product. 

■ Breakdowns due to unauthorized modifications made to the product. 

■ Differences in behavior due to changes occurring over time. 

 

1 
 
 
 
 
 
 



 
 
 
 
 
 
 

2.Hardware Specifications 
2-1.Dimensions Diagram 
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2-2.Connector Pin Arrangement 

 

O

Circuit Board Connector B4P-VH(LF)(SN) (JST) 

Cable Housing  VHR-4N  (JST) 

Cable Contact  SVH-21T-P1.1 (JST) 

 

MISO Connects to the controller UART receiver input (RX). (Master-In Slave-Out)

GND Connects to the controller ground. 

Vcc Connects to the power supply source for the V-SERVO. 

MOSI Connects to the controller UART driver output (TX). (Master-Out Slave-In) 

 

2-3.Connection with the Controller 

2-3-1.Connecting the Controller with Several V-SERVO Units 
It is possible to connect a number of V-SERVO units to the same bus and carry ou

As there is only one connector on the VS-SV3310, it will be necessary to prepare e

connection. It will be possible to connect up to a maximum of 63 units. 

 However, because it is not possible for several V-SERVO units to carry out sen

necessary to set ID numbers to each unit in advance to ensure there is no duplication

MISO 

GND 

Vcc 

MOSI 

IDID2ID1ID0 
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2-3-2.
 

Connection with the UART 
To allow control of the V-SERVO from controllers that have UART outputs, such as robot controllers, it will be 

necessary to change the controller UART signal level to the LVTTL level (3.3V). After confirming the controller UART 

output signal level, change it as required for use. 

If the controller UART output signal level is at the LVTTL (3.3V) level, no special level changing will be required. 

In order to avoid applying a load to the controller circuit in the case where signal line shorting occurs, it is 

advisable to add an approximately 100Ω resistor to the circuit. 

The following shows a usage example circuit diagram. 

 

Figure 1 Connection with LVTTL level controller 

In the case where the controller UART output signal level is at the TTL level (5V), it will be possible to convert the 

output using an open-drain buffer that has a 5V tolerant function. 

The following shows a usage example circuit diagram. 

 

Figure 2 Connection with TTL level controller 
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2-3-3.

3.

 

Introducing the Power Source 
After arranging appropriate wiring, introduce the power. 

If you sense an abnormality, immediately switch off the power and confirm that the wiring circuit, connector pin 

arrangement, and power source output voltage are correct, and whether the wiring has shorted. 

 

Communications Specifications 
3-1.Overview of LVSerial Command Method 

The LVSerial command method is utilized for the V-SERVO communications. 

Based on UART full duplex asynchronous communications, the signal level utilizes the LVTTL level, which is a 

3.3V system-related TTL standard. 

+2.0V or more is judged as the “H” level, while +0.8V or less is judged as the “L” level. 

In the case of items that are logically compatible such as the RS-232C and TTL level UART, it will be possible to 

carry out communications by changing the signal level to the LVTTL level. 

 

3-2.Overview of Command Operations 
The specification of servomotors and reading out of values is carried out by accessing the RAM inside the servo 

motor. The values stored inside the RAM are cleared when the power is switched off. 

In order to maintain the values without being cleared even when the power is switched off, it will be necessary to 

write the values to the FLASH. Values stored in the FLASH will not be cleared even when the power is switched off, 

and the values will be copied to the RAM the next time the power is switched on. 

 

3-3.RAM 
The various functions are assigned to the RAM addresses 0x00-0x5f, and the servomotor is operated by writing in 

values. Referring to the values at each control period (the default value is 2 kHz), the servomotor will implement 

each operation. 
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3-4.
 

FLASH 
The RAM addresses have a corresponding FLASH, so that in the case where values are written to the FLASH of 

the address that you wish to set, the values will be copied to the RAM when the power is switched on. 

For address values that are not written in to the FLASH, each RAM value is copied from the default values. 

Accordingly, by clearing the FLASH contents, it is possible to return to the default conditions. 

When values have already been written into the FLASH, if you attempt to overwrite these values again, the correct 

values will not be written. In the case where values are to be newly written, it will first be necessary to completely 

delete the page that includes the address you wish to write. 

Deletion is implemented by writing optional values to the FLASH page leading address. Pages are in 512 byte 

units, and normally access is carried out addresses between 0x00-0x5f, so that all of the data written to the initial 

page will be included. Accordingly, by writing values to the address 0x00, complete deletion will be carried out. 

It is not possible to directly read out the FLASH contents. To carry out confirmation, it will be necessary to switch 

off the servomotor power once, and then switch on the power again to read out the corresponding RAM values. 

 

3-5.Write-protect for RAM&FLASH 
When beginning communication at first time, Writing values to RAM & Flash is protected. 

To release the lock, it is necessary to write 0x55 into the RAM of SYS_ULK (address 0x14). 

Writing 0x55 into the FLASH of SYS_ULK beforehand, it comes to be able to write values to RAM& FLASH at next 

start. 
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3-6.
 

Memory Map 
This shows the V-SERVO memory map. The V-SERVO is operated by writing values to the RAM addresses 

shown in the memory map, and the conditions can be confirmed by reading out the values from the RAM. 

 

Name adr size r/w description default value 

SYS_PN 0x00 2 R system product number 0x03e8 

SYS_VER 0x02 2 R system version 0x0064 

SYS_UID 0x04 4 R system unique ID 0x01234567 

SYS_SID 0x08 1 R/W system short ID 0x00 

SYS_RST 0x09 1 R/W system reset/FUPD 0x00 

SYS_BR 0x0a 2 R/W system baudrate 0x0480(115.2kbps)

Name adr size r/w description default value

SYS_T0 0x0c 2 R/W feedback period 0x03fc(2kHz) 

SYS_RID 0x0e 1 R/W SID randomize 0x00 

SYS_PCT 0x10 1 R/W feedback pot_n 0x10 

SYS_DCT 0x11 1 R/W feedback vd_n 0x20 

SYS_ECT 0x12 1 R/W feedback ve_n 0x08 

SYS_ULK 0x14 1 R/W unlock(0x55) ram&flash 0x00 

name adr size r/w description default value

PWM_PSN 0x18 1 R/W PWM prescale normal 0x01(24kHz) 

PWM_PSA 0x19 1 R/W PWM prescale alarm 0x20(766Hz) 

PWM_SST 0x1a 2 R/W PWM soft start time 0x07d0(1sec) 

PWM_SLP 0x1c 2 R/W PWM output slope limit 0x007f 

PWM_PSO 0x1e 1 R/W PWM output slope limit 0x20 

name adr size r/w description default value

M_POS 0x20 2 R measured pos - 

M_SPD 0x22 2 R measured spd - 

M_VE 0x24 2 R measured VE - 

M_TEMP 0x26 2 R measured temp - 

M_VI 0x28 2 R measured VI - 

M_IERR 0x2a 2 R measured IERR - 
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name adr size r/w description default value

FB_TPOS 0x30 2 R/W feedback target pos 0x0800(center) 

FB_PG 0x32 1 R/W feedback Pgain 0x20 

FB_DG 0x33 1 R/W feedback Dgain 0x20 

FB_EG 0x34 1 R/W feedback Egain 0x04 

FB_IG 0x35 1 R/W feedback Igain 0x00 

FB_ILIM 0x36 2 R/W feedback ierr limit 0x0200 

FB_PDB 0x38 1 R/W feedback pos deadband 0x08 

FB_DDB 0x39 1 R/W feedback spd deadband 0x04 

FB_EDB 0x3a 1 R/W feedback VE  deadband 0x20 

PWM_EN 0x3b 1 R/W PWM enable (0=free, 1=soft start, 0x00 

PWM_LIM 0x3c 1 R/W PWM limit (maxduty) 0x78 

PWM_PCH 0x3d 1 R/W PWM punch 0x08 

PWM_OUT 0x3e 2 R PWM output 0x0000 

name adr size r/w description default value 

AL_TEMP 0x40 2 R/W temp alarm 0x0e56(95deg) 

SD_TEMP 0x42 2 R/W temp shutdown 0x0e83(100deg)

AL_VI 0x44 2 R/W VI alarm 0x06fb(12V) 

SD_VI 0x46 2 R/W VI shutdown 0x05d1(10V) 
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name adr size r/w description default value

BST_DUM 0x4d 1 R/W dummy for burst write 0x00 

BST_LEN 0x4e 1 R/W burst length 0x04 

BST_SYN 0x4f 1 R/W burst sync 0x00 

BST_WA0 0x50 1 R/W burst write adr #0 0x30(FB_TPOS+0) 

BST_WA1 0x51 1 R/W burst write adr #1 0x31(FB_TPOS+1) 

BST_WA2 0x52 1 R/W burst write adr #2 0x3b(PWM_EN) 

BST_WA3 0x53 1 R/W burst write adr #3 0x4d(BST_DUM) 

BST_WA4 0x54 1 R/W burst write adr #4 0x32(FB_PG) 

BST_WA5 0x55 1 R/W burst write adr #5 0x33(FB_DG) 

BST_WA6 0x56 1 R/W burst write adr #6 0x34(FB_EG) 

BST_WA7 0x57 1 R/W burst write adr #7 0x35(FB_IG) 

BST_RA0 0x58 1 R/W burst read  adr #0 0x20(M_POS+0) 

BST_RA1 0x59 1 R/W burst read  adr #1 0x21(M_POS+1) 

BST_RA2 0x5a 1 R/W burst read  adr #2 0x26(M_TEMP+0) 

BST_RA3 0x5b 1 R/W burst read  adr #3 0x27(M_TEMP+1) 

BST_RA4 0x5c 1 R/W burst read  adr #4 0x3e(PWM_OUT+0)

BST_RA5 0x5d 1 R/W burst read  adr #5 0x3f(PWM_OUT+1) 

BST_RA6 0x5e 1 R/W burst read  adr #6 0x28(M_VI+0) 

BST_RA7 0x5f 1 R/W burst read  adr #7 0x29(M_VI+1) 
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3-7.Basic Memory Operations Flow 
The most common processing flow is as shown below. 

1. Set the initial positions for all the servomotors, and switch the motors on. The following processing should be 

repeated for the number of servomotors. 

Unlock RAM&Flash   SYS_ULK ←0x55 

Initial position setting   FB_TPOS ←[Initial position value] 

Motor ON (Software Start)  PWM_EN ←0x01 

2. Wait for the amount of time set in PWM_SST (The default is 1 second) 

3. Set the Burst Mode settings 

Burst length setting   BST_LEN←2 

Assign writing adress   BST_WA0←0x30(FB_TPOS) 

Assign writing adress   BST_WA1←0x31(FB_TPOS+1) 

Assign reading adress   BST_RA0←0x20(M_POS) 

Assign reading adress   BST_RA1←0x21(M_POS+1) 

4. Burst write the target positions to all the servomotors. At the same time, also implement reading in of the 

current positions. 

5. Carry out synchronization. 

6. Repeat procedures 4 and 5 according to the operation. 

7. When the operation has been completed, switch the motors off. 

Motor OFF    PWM_EN←0x00 

 

3-8.Servo IDs (SID) 
In order to connect a number of V-SERVO units to the same bus and use them continuously, it will be necessary 

to set a SID to each V-SERVO. If V-SERVO units with the same SID are set to the same bus, bus conflict will occur 

and normal operation will not be realized. 

 

 
 
 
 
 
 
 

10



 
 
 
 
 
 
 

3-9.Data Bit Length 
The data bit length can be set by command to three types; 7 bits, 14 bits or 28 bits. 

Data is divided into 7-bit sections, each of which has a 1-bit portion zero added at the head, for display as 8-bit 

sections. 

7bits data is represented as 1 byte, 14bits data as 2 bytes, and 28bits data as 4 bytes. 

The data order is displayed in order from the lowest byte (little endian). 

7bits data 6 5 4 3 2 1 0

1st byte "0" 6 5 4 3 2 1 0

14bits data 13 12 11 10 9 8 7 6 5 4 3 2 1 0

1st byte "0" 6 5 4 3 2 1 0

2nd byte "0" 13 12 11 10 9 8 7

28bits data 27 26 ・・・ 1 0

1st byte "0" 6 5 4 3 2 1 0

2nd byte "0" 13 12 11 10 9 8 7

3rd byte "0" 20 19 18 17 16 15 14

4th byte "0" 27 26 25 24 23 22 21

↓

↓

↓
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3-10.
 

Communications Protocol 
The communications protocol of the LVSerial command method consists of full duplex asynchronous 

communications with data length of 8 bits, one stop bit, no parity, and no flow control. 

The communications speed can be optionally set. At the time of shipment, the speed is set to 115.2kbps. 

 

3-10-1.RAM Random Access 
Send: (0x80+SID)  (WRF+RDF+n) ADR WD0 WD1  ..  WD(n-1) 

Recv: -          -  - RD0 RD1  ..  RD(n-1) (at RDF=0x40) 

Recv: -          -  - - -     ..  -        (at RDF=0x00) 

SID (Serial-Id) 

This specifies the ID. 

The ID can be specified between 0x00-0x3e (0-62 in decimal, total of 63 units). 

If 0x3f is specified, the data will be broadcast, so that the same data is sent out to all the servomotors. 

WRF (WRite-Flag) 

This specifies whether or not data is to be written to the memory. 

0x40= Data is written to the memory. 

0x00= Data is not written to the memory. 

Even in the case where data is not written to the memory, it will be necessary to specify dummy data as the data. 

RDF(ReaD-Flag) 

This specifies whether data is to be read out from the memory. 

0x20= Data is read out from the memory. 

0x00= Data is not read out from the memory. 

In the situation where broadcast sending is being used, if memory reading out is specified, data will be 

simultaneously read out from several servomotors, causing bus conflict. In this case, be sure to specify that data is 

not read out from the memory. 

n 

This specifies the number of data bytes that are to be sent and received. 

It can be set between 0x00-0x1f (0-31 in decimal). For example, when n is 1, 1-byte sending and receiving will be 

implemented. 

Because n is the value that shows the data length, the ADR length is not included. 

ADR (ADRess) 

This specifies the RAM or FLASH address for accessing using 1 byte. 

WDx (Write Data) 
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This specifies the writing data using the byte number portion specified in n. 

Although writing will not be implemented when WRF=0x00, it will be necessary to specify the byte portion number 

of dummy data specified in n. 

RDx (Read-Data) 

This receives the reading out data using the byte number portion specified in n.  

When RDF=0x00, receiving will not be carried out. 

 

If WRF=0 and RDF=0, FLASH writing will be implemented. (This is explained below.) 

There is no synchronizing function. (Changes are made immediately) 

Writing uses buffering, and is updated using the control period interval (Value specified in SYS_T0). 

The internal updating of multiple byte value data (M_POS, etc.) is canceled when the number of transfer bytes has 

been transferred. 
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3-10-2.RAM Burst Access 
Send: (0xc0+SID) WD0 WD1  ..  WD(n-1) 

Recv: -  RD0 RD1  ..   RD(n-1) 

SID(Serial-ID) 

This specifies the ID. 

It can be specified between 0x00-0x3e (0-62 in decimal, total of 63 units).  

Broadcasting is prohibited. Do not specify 0x3f. 

n 

This shows the data length for burst accessing (in byte units). 

Using the value written in BST_LEN, it is possible to output a maximum of 8 bytes of data at one time. 

WDx(Write-Data) 

This specifies the writing data using the byte number portion specified in n. 

For each 1 byte, writing will be implemented to each of the addresses specified in burst_wr_adrx. 

RDx(Read -Data) 

This receives the reading out data using the byte number portion specified in n. 

For each 1 byte, reading-out will be implemented from the addresses specified in burst_rd_adrx. 

 

It will be necessary to write in the values to burst_wr_adrx, burst_rd_adrx, and BST_LEN beforehand.  

If synchronization is not carried out, the operation will not come into effect. By writing the synchronizing byte using 

broadcasting, the operation will take effect. (0xbf 0x41 0x4f 0x01) 

However, in the case where the burst itself has written the synchronizing byte, the operation will be immediately 

implemented.  

There is no checksum.  

Writing uses buffering, and is updated using the control period interval. 

Only one buffer is used for storing until the synchronization is complete. If burst access is implemented again 

before synchronization takes place, the data will be overwritten.  

The internal updating of multiple byte values (M_POS, etc.) is canceled when the number of transfer bytes has 

been transferred. 
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3-10-3.FLASH Writing 
Send: (0x80+SID) (0x00+n) ADR_L ADR_H WD0 WD1  ..  WD(n-1)  CSUM 

Recv: -  - - - - -     ..  -  - STATUS 

SID(Serial-ID) 

This specifies the ID.  

It can be specified between 0x00-0x3e (0-62 in decimal, total of 63 units). 

If 0x3f is specified, the data will be broadcast, so that the same data is sent out to all the servomotors. 

n 

Specifies the number of data bytes for writing.  

0x00-0x1f (0-31 in decimal) can be specified. For example, when n is 1, one byte sending and receiving will be 

implemented. 

Because n is the value that shows the data length, the ADR length is not included. 

ADR_L(ADRess_L) 

This is the lower 1 byte of the address for writing. 

Because the RAM addresses for operating the V-SERVO are between 0x00-0x5f, they are normally specified 

using only ADR_L. 

ADR_H(ADRess_H) 

This is the upper 1 byte of the address for writing. 

Because the RAM addresses for operating the V-SERVO are between 0x00-0x5f, this is normally “0”. 

WDx 

This specifies the writing data using the byte number portion specified in n. 

RDx 

This receives the reading out data using the byte number portion specified in n. 

CSUM 

This specifies the checksum showing that the data for writing is correct. 

The total of {ADR_L + ADR_H + WD0 + ・・・ + WD(n-1)} is subtracted from 0, and the result of the logical AND 

operation with 0x7f is stored in CSUM. 

In the case where the checksum does not match the value calculated from the sending data, writing will not be 

carried out. 

STATUS 

This shows whether or not the writing has been correctly completed. 

In the case where a checksum error occurs, (0x40+SID) will be received. 

When writing has been completed normally, (0x00+SID) will be received. 
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Because the address specification is 14 bits (2 bytes), care will be required.  

A synchronization function is not provided. (Immediate writing)  

Pages are in 512 byte units; by writing a value to the page header, pages can be cleared.  

After the writing, the RAM contents will be changed when resetting is carried out. If only writing was carried out, 

values will not be changed in the RAM.  
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3-11.Parameter Explanation 
Parameters are classified by their prefix characters according to their roles, such as communications and system 

administration-related items, motor output-related items, feedback control-related items, sensing-related items, 

alarm function-related items, and burst access-related items. 

Parameters beginning with “SYS_” are items related to communications and system administration, and include 

the communications baud rate, system ID administration, updating period, and time constant setting.  

Parameters beginning with “PWM_” are related to the motor output.  

Parameters beginning with “FB_” are related to the feedback control setting.  

Parameters beginning with “M_” are related to sensing, and include items that capture the temperature and 

voltage. 

“AL_” parameters relate to the alarm functions, while “BST_” parameters relate to burst access. 

 

■System Product Number SYS_PN 

Address  0x00 

Number of bytes  2 

Read/Write  R 

Initial value  0x03e8(1000 in decimal) 

Explanation 

This is the product number assigned to the V-SERVO, and does not affect the operation.  

Although it is a read-only value, by writing a value into address 0x00, complete clearing of the FLASH can be 

implemented. 

 

■System Version  SYS_VER 

Address  0x02 

Number of bytes  2 

Read/Write  R 

Initial value  0x0064(100 in decimal) 

Explanation 

This is the version number assigned to the V-SERVO, and does not affect the operation. 
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■System Unique ID SYS_UID 

Address  0x04 

Number of bytes  4 

Read/Write  R 

Initial value  0x01234567 

Explanation 

This is the unique ID assigned to the V-SERVO, and does not affect the operation. 

 

■System Short ID  SYS_SID 

Address  0x08 

Number of bytes  1 

Read/Write  R/W 

Initial value  0x00 

Explanation 

This is the ID assigned to the V-SERVO. 

If several V-SERVO units are connected using bus connection, it will be necessary to set the IDs so that no 

V-SERVO units in the bus have the same IDs. 

 

■System Reset  SYS_RST 

Address  0x09 

Number of bytes  1 

Read/Write  R/W 

Meaning  system reset/FUPD 

Initial value  0x00 

Explanation 

By writing this parameter, a reset will be implemented. 
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■System Baud Rate SYS_BR 

Address  0x0a 

Number of bytes  2 

Read/Write  R/W 

Meaning  system baudrate 

Initial value  0x0480(1152 in decimal、115.2kbps) 

Explanation 

This sets the communication speed. The communication speed is displayed according to the following formula. 

1000SYS_BR ×   [bps] 

When this parameter is written to the FLASH, the communications speed will be changed after restarting. 

 

■Feedback Period SYS_T0 

Address  0x0c 

Number of bytes  2 

Read/Write  R/W 

Meaning  feedback period 

Initial value  0x03fc(1020：in decimal、2kHz) 

Explanation 

This is the updating period of the V-SERVO. The frequency is displayed using the following formula. 

SYS_T0*12
2450000   [Hz] 

 

■Randomized SID SYS_RID 

Address  0x0e 

Number of bytes  1 

Read/Write  R/W 

Meaning  SID randomize 

Initial value  0x10 

Explanation 

By writing an optional value, a random value between the value written and 0x3e is returned, and this is set to the 

RAM of the SYS_SID. 

Because the parameter will not be written in the FLASH, the SYS_SID that was set will also be cleared when 

resetting is carried out. 
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■Smoothing Filter Time Constant SYS_PCT 

Address  0x10 

Number of bytes  1 

Read/Write  R 

Meaning  feedback pot_n 

Initial value  0x10 

Explanation 

This is the position sensor smoothing filter time constant.  

The larger the value, the faster the response will be, but larger values are more likely to be affected by noise. 

 

■Speed Time Constant SYS_DCT 

Address  0x11 

Number of bytes  1 

Read/Write  R 

Meaning  feedback vd_n 

Initial value  0x20 

Explanation 

This is the speed (position sensor differential value) time constant. 

 

■Back-electromotive Force Time Constant SYS_ECT 

Address  0x12 

Number of bytes  1 

Read/Write  R 

Meaning  feedback ve_n 

Initial value  0x08 

Explanation 

This is the time constant for the back-electromotive force measurement 

 

■Unlock RAM&Flash SYS_ULK 

Address  0x14 

Number of bytes  1 

Read/Write  R/W 

Meaning  unlock(0x55) ram&flash 
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Initial value  0x00 

Explanation 

By writing 0x55 into the RAM of SYS_ULK, Write-protect is unlocked. 
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■PWM Frequency  PWM_PSN 

Address  0x18 

Number of bytes  1 

Read/Write  R/W 

Meaning  PWM prescale normal 

Initial value  0x01(24kHz) 

Explanation 

This is the output PWM frequency in normal situations (when alarms are not operating). The frequency will be 

displayed using the following formula. 

PWM_PSN
23926   [Hz] 

 

■Alarm Frequency PWM_PSA 

Address  0x19 

Number of bytes  1 

Read/Write  R/W 

Meaning  PWM prescale alarm 

Initial value  0x20(750Hz) 

Explanation 

This is the output PWM frequency when an alarm occurs. The frequency is displayed using the following formula. 

PWM_PSA
23926   [Hz] 
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■Soft-Start Time PWM_SST 

Address  0x1a 

Number of bytes  2 

Read/Write  R/W 

Meaning  PWM soft start time 

Initial value  0x07d0(2000 in decimal、1sec) 

Explanation 

Specifies the soft-start time at start-up. 

The time will also change according to the updating period SYS_T0, and the time will be displayed according to 

the following formula. 

PWM_SST
SYS_T0   [sec] 

 

■Overload Frequency PWM_PSO 

Address  0x1e 

Number of bytes  1 

Read/Write  R 

Meaning  PWM prescale overload 

Initial value  0x20 

Explanation 

This is the PWM frequency when the servomotor is in the overload condition. The frequency is displayed using the 

following formula. 

PWM_PSO
23926   [Hz] 

The condition for judging an overload is the situation where the output to the motor is OV_OTH or more, while at 

the same time the speed (position sensor differential value) is OV_STH or less. 
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■Position Sensor Measurement Value M_POS 

Address  0x20 

Number of bytes  2 

Read/Write  R 

Meaning  measured position 

Initial value  none 

Explanation 

This is the current position sensor measurement value. 

 

■Speed Measurement Value M_SPD 

Address  0x22 

Number of bytes  2 

Read/Write  R 

Meaning  measured speed 

Initial value  none 

Explanation 

This is the current position sensor differential value. 

 

■Back-electromotive Force Measured Value M_VE 

Address  0x24 

Number of bytes  2 

Read/Write  R 

Meaning  measured VE 

Initial value  none 

Explanation 

This is the current motor back-electromotive force measured value. The voltage is displayed using the following 

formula. 

4096
M_VE27.5×   [V] 
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■Temperature Measurement Value  M_TEMP 

Address  0x26 

Number of bytes  2 

Read/Write  R 

Meaning  measured temp 

Initial value  none 

Explanation 

This is the current temperature measured value. The temperature is displayed using the following tables. 

Temp(deg) M_TEMP Temp(deg) M_TEMP Temp(deg) M_TEMP

20 0x073a 55 0x0bcf 90 0x0e24

25 0x0800 60 0x0c45 95 0x0e56

30 0x08be 65 0x0cae 100 0x0e83

35 0x0974 70 0x0d0c 105 0x0eaa

40 0x0a1e 75 0x0d5f 110 0x0ecd

45 0x0abc 80 0x0da9 115 0x0eec

50 0x0b4c 85 0x0dea 120 0x0f07  

 

■Power Supply Voltage Measured Value M_VI 

Address  0x28 

Number of bytes  2 

Read/Write  R 

Meaning  measured VI 

Initial value  none 

Explanation 

This is the power supply voltage measured value. The voltage is displayed using the following formula. 

4096
M_VI27.5×   [V] 
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■Control Deviation Integral Value M_IERR 

Address  0x2a 

Number of bytes  2 

Read/Write  R 

Meaning  measured IERR 

Initial value  None 

Explanation 

This is the control deviation (error from the actual position) integral value. 

 

■Target Position  FB_TPOS 

Address  0x30 

Number of bytes  2 

Read/Write  R/W 

Meaning  feedback target pos 

Initial value  0x0800(center) 

Explanation 

This specifies the target position.  

By writing the values, it is possible to move from the current position towards the target position. 

In the situation where the V-SERVO being operated has a mechanical limit (Hardware-type limit point), take care 

not to set a value that exceeds this limit, since there will be a danger of damaging the equipment.  

In the case of the VS-SV3310, because there is no mechanical limit, it will be possible to investigate settings over 

the range of 0x000-0xfff. 
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■P GAIN  FB_PG 

Address  0x32 

Number of bytes  1 

Read/Write  R/W 

Meaning  feedback Pgain 

Initial value  0x20 

Explanation 

This is the comparative control gain. 

 

■D GAIN  FB_DG 

Address  0x33 

Number of bytes  1 

Read/Write  R/W 

Meaning  feedback Dgain 

Initial value  0x20 

Explanation 

This is the gain relating to the speed (position sensor differential value). 

 

■E GAIN  FB_EG 

Address  0x34 

Number of bytes  1 

Read/Write  R/W 

Meaning  feedback Egain 

Initial value  0x04 

Explanation 

This is the gain relating to the motor back-electromotive force. 

 

■I GAIN  FB_IG 

Address  0x35 

Number of bytes  1 

Read/Write  R/W 

Meaning  feedback Igain 

Initial value  0x00 

Explanation 
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This is the gain relating to the control deviation integral value. 

 

■I LIMIT  FB_ILIM 

Address  0x36 

Number of bytes  2 

Read/Write  R/W 

Meaning  feedback ierr limit 

Initial value  0x0200 

Explanation 

This is the upper limit of the control differential integral value. 

In the situation where the control differential integral value is larger than this value, this value will be used as the 

control differential integral value. 

 

■Position Deadband FB_PDB 

Address  0x38 

Number of bytes  1 

Read/Write  R/W 

Meaning  feedback pos deadband 

Initial value  0x08 

Explanation 

This is the dead band relating to the position. 

If the value is made large, output will be stable and the vibration when stationary will be reduced, but the 

displacement in position will become large.  

If the value is made small, the position will become accurate, but the vibration will become greater. 

 

■Speed Deadband FB_DDB 

Address  0x39 

Number of bytes  1 

Read/Write  R/W 

Meaning  feedback spd deadband 

Initial value  0x04 

Explanation 

This is the dead band relating to the speed (position sensor integral value). 
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■Back-electromotive Force Deadband FB_EDB 

Address  0x3a 

Number of bytes  1 

Read/Write  R/W 

Meaning  feedback VE  deadband 

Initial value  0x20 

Explanation 

This is the dead band relating to the back-electromotive force. 

 

■PWM Enable PWM_EN 

Address  0x3b 

Number of bytes  1 

Read/Write  R/W 

Meaning  PWM enable (0=free, 1=soft start, 2=enable) 

Initial value  0x00 

Explanation 

Sets whether or not the PWM will be output.  

PWM_EN=0 will be free (freely moving), while PWM_EN=2 will switch the output to on. 

When PWM_EN=1, the software will start, and the current position will move slowly towards the target position, 

taking the time set in PWM_SST. 

 

■PWM Maximum Value PWM_LIM 

Address  0x3c 

Number of bytes  1 

Read/Write  R/W 

Meaning  PWM limit (maxduty) 

Initial value  0x78 

Explanation 

This is the maximum value of the output PWM.  

For the PWM output range (0%: 0x00 to 100%: 0x7f), when the PWM value is larger than this value, this value will 

be used. 
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■PWM Minimum Value PWM_PCH 

Address  0x3d 

Number of bytes  1 

Read/Write  R/W 

Meaning  PWM punch 

Initial value  0x08 

Explanation 

This is the minimum value of the output PWM.  

For the PWM output range (0%: 0x00 to 100%: 0x7f), when the PWM value is smaller than this value, this value 

will be used. 

 

■PWM Output Value PWM_OUT 

Address  0x3e 

Number of bytes  2 

Read/Write  R 

Meaning  PWM output 

Initial value  None 

Explanation 

This shows the current value of the output PWM. 
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■Alarm Temperature AL_TEMP 

Address  0x40 

Number of bytes  2 

Read/Write  R/W 

Meaning  temp alarm 

Initial value  0x0e56(95deg) 

Explanation 

This specifies the alarm temperature. The temperature is displayed using the following tables. 

Temp(deg) AL_TEMP Temp(deg) AL_TEMP Temp(deg) AL_TEMP

20 0x073a 55 0x0bcf 90 0x0e24

25 0x0800 60 0x0c45 95 0x0e56

30 0x08be 65 0x0cae 100 0x0e83

35 0x0974 70 0x0d0c 105 0x0eaa

40 0x0a1e 75 0x0d5f 110 0x0ecd

45 0x0abc 80 0x0da9 115 0x0eec

50 0x0b4c 85 0x0dea 120 0x0f07  

When the interior temperature rises above the alarm temperature, the PWM period changes from PWM_PSN to 

PWM_PSA.  

By setting the PWM_PSA to a low value of 1kHz or less, the V-SERVO output can be made to vibrate and a 

warning sound can be output.  

When the alarm temperature becomes lower than the shutdown temperature, the alarm temperature will become 

invalid. 
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■Shutdown Temperature SD_TEMP 

Address  0x42 

Number of bytes  2 

Read/Write  R/W 

Meaning  temp shutdown 

Initial value  0x0e83(100deg) 

Explanation 

This specifies the shutdown temperature. The temperature is displayed using the following tables. 

Temp(deg) SD_TEMP Temp(deg) SD_TEMP Temp(deg) SD_TEMP

20 0x073a 55 0x0bcf 90 0x0e24

25 0x0800 60 0x0c45 95 0x0e56

30 0x08be 65 0x0cae 100 0x0e83

35 0x0974 70 0x0d0c 105 0x0eaa

40 0x0a1e 75 0x0d5f 110 0x0ecd

45 0x0abc 80 0x0da9 115 0x0eec

50 0x0b4c 85 0x0dea 120 0x0f07  

When the internal temperature rises above the shutdown temperature, the V-SERVO will change to the free 

condition (same condition as when PWM_EN=0). 

 

■Alarm Voltage AL_VI 

Address  0x44 

Number of bytes  2 

Read/Write  R/W 

Meaning  VI alarm 

Initial value  0x06fb(12V) 

Explanation 

This specifies the alarm voltage. The voltage is displayed using the following formula. 

4096
AL_VI27.5×   [V] 

When the voltage of the power supply source falls below the alarm voltage, the PWM period will change from 

PWM_PSN to PWM_PSA.  

By setting the PWM_PSA to a low value of 1kHz or less, the V-SERVO output can be made to vibrate and a 

warning sound can be output.  

When the alarm voltage is lower than the shutdown voltage, the alarm voltage will become invalid. 
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■Shutdown Voltage SD_VI 

Address  0x46 

Number of bytes  2 

Read/Write  R/W 

Meaning  VI shutdown 

Initial value  0x05d1(10V) 

Explanation 

This specifies the shutdown voltage. The voltage is displayed using the following formula. 

27.5*SD_VI/4096 

When the power supply source voltage falls below this voltage, the V-SERVO will change to the free condition 

(same condition as when PWM_EN=0). 

 

■Overload Output Threshold VIB_OTH 

Address  0x48 

Number of bytes  1 

Read/Write  R/W 

Meaning  vibration output threshold 

Initial value  0x05d1(10V) 

Explanation 

In the case where the output to the motor rises above VIB_OTH, and the speed (position sensor integral value) 

falls below VIB_STH, the motor will be judged to be overloaded and the PWM frequency will be set to PWM_PSO. 

 

■Overload Speed Threshold VIB_STH 

Address  0x49 

Number of bytes  1 

Read/Write  R/W 

Meaning  vibration speed threshold 

Initial value  0x05d1(10V) 

Explanation 

In the case where the output to the motor rises above VIB_OTH, and the speed (position sensor integral value) 

falls below VIB_STH, the motor will be judged to be overloaded and the PWM frequency will be set to PWM_PSO. 
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■Dummy Range BST_DUM 

Address  0x4d 

Number of bytes  1 

Read/Write  R/W 

Meaning  dummy for burst write 

Initial value  0x00 

Explanation 

Even if something is written to this parameter, no operation will take place.  

This is used in burst access when there is more reading than writing. 

 

■Burst Length BST_LEN 

Address  0x4e 

Number of bytes  1 

Read/Write  R/W 

Meaning  burst length 

Initial value  0x04 

Explanation 

Specifies the byte length for writing/reading during burst access. 

 

■Burst Synchronization BST_SYN 

Address  0x4f 

Number of bytes  1 

Read/Write  R/W 

Meaning  burst sync 

Initial value  0x00 

Explanation 

This changes the operation using the burst written values.  

While BST_SYN is 0, the burst written data will be buffered and operations will not take place.  

When a number except 0 is written to BST_SYN, all of the written values will be updated at the same time at the 

next updating period.  

When the updating finishes, the number will automatically return to 0. 
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■ Burst Writing Addresses 0-7 BST_WA0 - BST_WA7 

Address  0x50～0x57 

Number of bytes  1 

Read/Write  R/W 

Meaning  burst write adr #0～#7 

Initial value  0x30(FB_TPOS+0) 

Initial value  0x31(FB_TPOS+1) 

Initial value  0x3b(PWM_EN) 

Initial value  0x4d(BST_DUM) 

Initial value  0x32(FB_PG) 

Initial value  0x33(FB_DG) 

Initial value  0x34(FB_EG) 

Initial value  0x35(FB_IG) 

Explanation 

This specifies the burst access data writing destination address for each byte.  

When writing 2-byte and 4-byte data, it will also be necessary to make the settings for each byte. 

 

■ Burst Reading Addresses 0-7 BST_RA0 - BST_RA7 

Address  0x58～0x5f 

Number of bytes  1 

Read/Write  R/W 

Meaning  burst read  adr #0～#7 

Initial value  0x20(M_POS+0) 

Initial value  0x21(M_POS+1) 

Initial value  0x26(M_TEMP+0) 

Initial value  0x27(M_TEMP+1) 

Initial value  0x3e(PWM_OUT+0) 

Initial value  0x3f(PWM_OUT+1) 

Initial value  0x28(M_VI+0) 

Initial value  0x29(M_VI+1) 

Explanation 

This specifies the burst access data reading destination address for each byte.  

When reading 2-byte and 4-byte data, it will also be necessary to make the settings for each byte. 
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