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AX8000驱动器连接BiSS-C编码器调试说明
)
	
	作者：黄佳红
邮箱：Jh.huang@beckhoff.com.cn
日期：2024-12-27

	摘  要：
绝对式编码器需要通过通信协议与伺服驱动器等电子设备进行连接，目前常用的通信协议有：BiSS-C通信协议、SSi通信协议、EnDaT通信协议等等。本文将讲解AX8000驱动器连接BiSS-C编码器调试的步骤和参数设置。
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[bookmark: _Toc186455396]软硬件版本
[bookmark: _Toc186455397]控制器硬件
控制器：C6930-0070（支持运动控制的控制器均可）
伺服驱动器：AX8525-0120-0000
BiSS-C编码器：FAGOR UTBC-26-D100-3O
[bookmark: _Toc186455398]控制软件
基于 TwinCAT 3.1 Build 4059版本
TE 5950 | TwinCAT Drive Manager 2（安装包下载：TE5950 | TwinCAT 3 Drive Manager 2 Setup）
[bookmark: _Toc186455399]准备工作
[bookmark: _Toc186455400]硬件接线
测试现场布置与接线如下图。伺服驱动器AX8525的X03端口接24VDC。 BiSS-C编码器接线接到AX8525的X11端口。
 (
伺服驱动器
AX8525
BiSS-C
编码器
)
[bookmark: _Hlk186190686]BiSS-C编码器读数头基本信息和接线引脚说明，如下所示：
Type: FAGOR UTBC-26-D100-3O
Protocol: BiSS-C Standard Encoder Profile BP3, and BiSS-C unidirectional
Resolution: 26 bit / turn
BiSS Frame: 26bit Single Turn position + 1 bit Error + 1 bit Warning + 6 bit CRC
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中度可信度描述已自动生成]

AX8525的X11端口具体接线引脚说明，如下所示：
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[bookmark: _Hlk186456178]BiSS-C编码器读数头与AX8525的X11端口接线，如下图所示：
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[bookmark: _Toc186455401]软件安装
AX8000的Firmware版本需大于V1.04。

[bookmark: _Toc186455402]操作步骤
[bookmark: _Toc186455403]扫描IO和添加BiSS-C编码器
新建工程，扫描硬件，并添加一个TwinCAT Drive Manager2 Project。然后，如下图所示，在Drive14的CHA中添加如下类型的BiSS-C-5V编码器。
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[bookmark: _Toc186455404]BiSS-C编码器参数设置
如下图所示，设置如下参数，其它参数保持默认设置：
1）0x32EF:01 Connector设为：ConnectorFront_CorrespondingToDriveChannel(0)。
[bookmark: _Hlk186457326]2）0x32EF:02 Power supply设为：DC_05V_without_sense_line_pin4_2_DC_11V_pin_6_2(0)。
3）0x32EF:03 Measuring steps per revolution设为：67108864
4）0x32EF:04 Number of distinguishable revolutions设为：0
5）0x32EF:09 Max encoder clock frequency设为：2,000,000
6）0x32EF:0A Delay time after power up设为：2
7）0x32EF:0B Calculation time设为：3.2E-05
[image: 图片包含 图形用户界面

描述已自动生成]
[bookmark: _Toc186455405]实际运行测试
进行完上述参数设置后，就可以将项目Active激活运行。如下图所示，从0x3300等参数组中，可以观测到当前BiSS-C编码器反馈的Position、Status、Valid、Internal scaled position等重要信息。
[image: ]
如下图所示，在BiSS-C编码器正常工作过程中，可以用示波器采集到DATA±（黄色）、Clock±（蓝色）的实际波形。其波形的幅值均为4V ，且Clock方波频率也与AX8000中设置值一致（2MHz）。
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[bookmark: _Toc186455406]调试经验分享
1）实际调试过程中，遇到AX8525的X11端口的PIN04（5V）和PIN02（GND）没有5V电压输出的异常情况。是什么原因造成的？
实际调试过程中，曾遇到BiSS-C读数头的指示灯不亮的异常情况，万用表测量发现：是因为AX8525的X11端口的PIN04（5V）和PIN02（GND）并没有5V的实际供电电压输出。
如下图所示，后来进一步发现：是因为AX8525的编码器通道发生了故障报警，该编码器接口就不会有5V的实际供电电压输出。导致其发生故障的可能原因有许多，要根据现场调试情况具体分析，比如：BiSS-C编码器参数设置存在错误，参数0x32EF:02 Power supply未正确设为：DC_05V_without_sense_line_pin4_2_DC_11V_pin_6_2(0)的工作模式。
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2）实际调试过程中，从哪些地方可以观测到AX8525的X11端口的BiSS-C编码器实际工作状态的反馈信息，从而进行具体原因分析？
[bookmark: _Hlk186464492]实际调试过程中，不仅可以从“Diagnostics”页面中，查看相关的Error code and message，而且，如下图所示，从“Raw slave line data”、“Error and warning Configuration”、“Raw slave line data decoding”等这些参数中获得重要的反馈信息。并且，在线状态下，将鼠标光标放置这些参数上，会自动弹窗显示具体各Bit位的信息解析说明。
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举例说明：如下图所示，从“Raw slave line data”参数反馈信息，可以分析是否存在接线错误。
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如下图所示，如果“Raw slave line data decoding”参数反馈信息为：“No failing edge on SL, encoder not connectec/not powered?”，则可能存在接线、供电或编码器协议不匹配等错误。
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3）参数0x32EF:0B Calculation time设置多少合适？是否有具体的计算公式？
参数0x32EF:0B Calculation time是对编码器反馈信息进行Position解析计算所需要的最大时间。根据我们目前的调试经验，该设置值不是唯一的，但是，若设置得太小或太大，都可能会导致BiSS-C编码器通讯失败。初步调试时，一般可尝试设置为3E-05s左右，或视情况而做适度调整。
如下图所示，若BiSS-C编码器通讯正常，其反馈的信息中包含有：
“0x3301:06 Total calculation and transfer time”，会自动测定出总的计算和传输时间。
“0x3301:07 Position sample point shift relative to the sync signal”，会自动进行一个采样的时间偏置调整，我们实践发现，该值会随“0x32EF:0B Calculation time”设置的不同而能自适变化。
 “0x3302:03 Measured calculation time”，会自动测定出实际计算时间。
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描述已自动生成]
另外，如下图所示，可供大家参考借鉴的 “Calculation time”参数设定的公式如下：
Calculation time = Measured calculation time + 1.5us
[image: ]
我们实践发现：该公式的使用前提是必须基于准确的Measured calculation time。初期调试时，若测定的计算时间不准确（因还存在某些报警或故障），则按此公式设定的计算时间也可能不合适。

上海（ 中国区总部）
中国上海市静安区汶水路 299 弄 9号（市北智汇园）
电话: 021-66312666			

北京分公司
北京市西城区新街口北大街 3 号新街高和大厦 407 室
电话: 010-82200036		邮箱: beijing@beckhoff.com.cn		

广州分公司
广州市天河区珠江新城珠江东路32号利通广场1303室
电话: 020-38010300/1/2 	邮箱: guangzhou@beckhoff.com.cn		

成都分公司
成都市锦江区东御街18号 百扬大厦2305 室
电话: 028-86202581 	邮箱: chengdu@beckhoff.com.cn		








	[image: ]








请用微信扫描二维码
通过公众号与技术支持交流

	倍福官方网站：
https://www.beckhoff.com.cn
在线帮助系统：
https://infosys.beckhoff.com/index_en.htm

	
	倍福虚拟学院：
https://tr.beckhoff.com.cn/


	
	招贤纳士：job@beckhoff.com.cn
技术支持：support@beckhoff.com.cn
产品维修：service@beckhoff.com.cn
方案咨询：sales@beckhoff.com.cn

	
	



image2.png




image3.png




image4.png




image5.png
UTBC...-... C9D Incluido conector M23 17 macho en longitudes de 1y 3 metros
""" Included 17-pin M23 male connector in lengths of 1 and 3 meters
Carcasa
I | 1 4 7 8 9 10 T sing
SENAL Tierra
SIGNAL +5V sensor 0V sensor +5V CLOCK|/CLOCK| ov DATA|/DATA| Ground
/Azul + Rojo-Azul| Rojo + Gris-
COLOR (Naranja) Rosa Marrén + Verde| Negro | Violeta |Blanco + Amarillo| Gris | Rosa | Malla
Blue + Red-Blue| Red + Grey- |Brown + Green| Black | Purple | White + Yellow | Grey | Pink | Shield
(Orange) Pink





image6.png
Pin EnDat 2.2/22 BiSsS C

1 nc. n.c.

2 GND GND

3 n.c. n.c.

4 5Vpe  10% 5 Vpe £ 10%
5 Data; DX+ Data Data+ / SLO+
6 Us 11 Vg Us 11 Vpe

7 nc. n.c.

8 Clock; CLK+ CLK+/ MA+
9 n.c. n.c.

10 GND sense GND sense
1" nc. n.c.

12 5V sense 5V sense

13 Data; DX- Data-/ SLO-
14 nc. n.c.

15 Clock; CLK- CLK-/ MA-

Output current

Maximum 250 mA per D-sub connector





image7.png
(@ ToinCAT Project - TeXaeshel (Administrator)

File Edt View Poject Buld Debug TwnCAT TWnSAFE PLC Team Scope Tooks Window Help
- | Release - TwinCATRT (64) < b Attach.. -

-o|B-u-uae| |
Build 4024.50 (Loaded) - L:]

Solution Explorer
FERRI R
Seatch Soltion Bxporer (Ctrl:)
121 Solution TwinCAT Project!’ (2 projects)
TwinCAT Drive Manager 2 Project?
4 1% Term 13 (AX8525-0000-0105) @Device 5 (Ether
I Drive 14 (AX8125-0120-0106)
- Ch A (KBM-118HOT)
Drive 15 (AX8108-0110-0106)
Drive 16 (AX8118-0000-0104)
4 [l TwinCAT Projectt
> SvsTem
4 [ moTion
b [B] NC-Task 1 SAF

mric

B sarery

VisioN
ANALYTICS
4 @0
4 % Devices
4 % Device 5 (EtherCAT)

8 Device S (EtherCAT) 1 - Device 5 (Ether
% NC-Tesk 1 SAF - Device 5 (EtherCAT) 1
% NC-Tesk 1 SAF - Device 5 (EtherCAT) Inf

Solution Explorer [[ETY=r T

. 88| TuincT Pt

© Scing @ Runmotor 9§ Tune drive

@, Diagnostics

% Advanced

& | Quick Launch (Ctrt+Q)

@ setct eedback

Filter settings. Search feedback:

 Vendor
Function

Q‘rmmy

Selection

AMO
Baumer

Beckhoff
Heidenhain
Hengstler

Kbler

oW

Renishaw

Sick

Unknown

I 1Vpp-Encoder
4 BiSS C-Encoder

 TTL-Encoder
Wittenstein
Zettlex

4 Addto Source Control ~

g
E e




image8.png
Process data

Drive commands

Probe unit

EIRAE

Index
01437
0817
03260
0281
o2
0283
02EF
OG2ER00
032ER01
0G2ER02
032EF03
OG2ER04
02RO
0G2ER0
OG2ER07
OG2ER08
O0G2ER09
OG2ER0A
OG2ER0B
0G2EROC
0G2ER0D
OG2EROE
OG2EROF
OG2EF10
032ER:11

Name
Ch A Primary Feedback BiSS-C rotary Inputs

Ch A Primary Feedback BiSS-C rotary Dynamic Inputs.
Ch A Primary Feedback BiSS-C: Actual values (rotary)
Ch A Primary Feedback BisS-C: Encoder info (rotary)
Ch A Primary Feedback BiSS-C: Encoder status (fotary)
Ch A Primary Feedback Temperature sensors

Ch A Primary Feedback BiSS-C: Encoder parameter (rotary)
Sublndex 000

Connector

Power supply

Measuring steps per revolution

Number of distinguishable revolutions

Data layout

Fill bit count left

Fill bit count right

reserved

Max encoder clock frequency

Delay time after power up

Calculation time

CRC polynome

CRC data inverted

Error and warning config

Cable length depending clock frequency limit

Trace level

Actual value

Setvalue

17

[ConnectorFront_Coresponding TabriveChannel )

[DC_05V_without,sense.lin,pin 4.2_DC_T1V_pin 5 20

67108864

o
[Fill et Vit SinglePos_FilRight NotEror NotWaming Crc 0 =
o
o

[}
2000000 Hz
2s
32605 5
67

[True (1)

[Report_EncErorAsiror_EncWornAsWorn (1

[Frequency limit_SMFz 5000)

[TraceLevel OFF 0)

[PositonSamplePomtTiming Defauf 0

<L





image9.png
i

Index

4 OcA3g

+ 013

- 03300
0330000
0330001
0330002
03300:03
0330004
0330005
0330006
0330007
0330008

- oaw
0:3301:00
03301:01
03301:02
03301:03
03301:04
03301:05
0:3301:06
03301:07

- oam
0330200
0330201
0330202
03302:03
0330204
0330205
0330206

+ 0333

- 0a3F
033000
0330R01
0330R02
0330F:03
0G30R04
0330R05
0330R06
033007
0330R08
033009
0G30R0A
0G30R08
0330R0C
0330F0D
OG30R0E
OG30ROF
0330F10
0330R:11

Name
Ch A Secondary Feedback BisS-C rotary Inputs
Ch A Secondary Feedback BiSS-C rotary Dynamic Inputs

Sublndex 000
Position

Raw position

rsvdl

Status

rsvd2

Valid

Internal scaled position

Raw slave ine data

Ch A Secondary Feedback BisS-C: Encoder info (rotary)
Sublndex 000

Interface

IpCore Ident

Clock frequency

rsvd

Error and warning configuration

Total calculation and transfer time

Position sample point shift relative to the sync signal
Ch A Secondary Feedback BiSS-C: Encoder status (rotary)
Sublndex 000

Cycle Counter

Error Counter

Measured calculation time

Raw slave line data AND

Raw slave line data OR

Raw slave line data decoding

Ch A Secondary Feedback Temperature sensors.

Ch A Secondary Feedback BiSS-C: Encoder parameter (rotary)

Sublndex 000
Connector

Power supply

Measuring steps per revolution

Number of distinguishable revolutions

Data layout

Fill bit count left

Fill bit count right

reserved

Max encoder clock frequency

Delay time after power up

Calculation time

CRC polynome

CRC data inverted

Error and warning config

Cable length depending clock frequency limit
Trace level

Position sample point timing

Actual value

8
48207523 inc
18901341 inc
0
65469
0
1
1013046044 ©
164410346 163 929 088

7
17871358 922818
0
2000000 Hz
389
9236742292 595 818 496
51505 5
38905 5

6
32039

0

15E-06 5

144115 188 881 162 240

216172782 109 589 504

Decoding cycle 7: Total received bits=34, Probably: 26 pos bits (parametrized 26), EncErr=0, EncWarn=0, 6 crc bits

7
ConnectorFront_CorrespondingToDriveChannel (0)
DC_05V_without_sense line_pin 4 2_DC_11V_pin 6.2 (0)
67108864
o
Fill eft MultiPos_SinglePos_Fillight_ NotError_ NotWarning_Cre (0
0
o
)
2000000 Hz
25
32605 5
[
True (1)
Report_EncErmorAsError_EncWarmAsWarn (0)
Frequency limit SMHz (5000) Hz
TraceLevel Off (0)
PositionSamplePointTirming_Default (0

Set value

17

[ConnectorFront_Coresponding TabriveChannel )

[DC_05V_without,sense.lin,pin 4.2_DC_T1V_pin 5 20

67108864

o
[Fill et Vit SinglePos_FilRight NotEror NotWaming Crc 0 =
o
o

[}
2000000 Hz
2s
32605 5
67

[True (1)

[Report_EncErorAsiror_EncWornAsWorn (1

[Frequency limit_SMFz 5000)

[TraceLevel OFF ©)

[PositonSamplePomtTiming Defauf )

e





image10.jpeg
Bl Sy

SEkH





image11.jpeg
oot et ety PR TTO SCRNO TLE

TiI¥1 10100

ML R IR RN I 5 R IR T I TR





image12.png
(@ TwinCAT Project1 - TcXaeshell

XiHF)  REE) WAV TEEP)
r [9 -

"
Build 4024.59 (Loaded ~

] BB TWInCAT Proje
4 @ TwinCAT Drive Man
4 L% Term 1 (AX8540-
4 % Drive 2 (AX81
- ChA
b T Drive 3 (AX81
4 gl TwinCAT Project1
> |l sYSTEM
4 |z MOTION
b 2] NC-Task 1 SA

& vision

& ANALYTICS

o

4 % Devices

4 = Device 3 (£

%% jmage
%2 image-|
2 SyncUn
= Inputs
B Output
S InfoDat

ERK(B) (D)

a2 n |[®

Error code and message
DSL error log
Check software configuration

Watch window

TWIinCAT  TwinCAT HMI
~ | TWIinCAT RT (x64) -

{® Run motor

Device operating time: 5d.23h:24m:45s Channel power stage time: 0d.13h:23m:49s Channel error counters ()
42 99 Errors.

TwinSAFE  PLC

. 9 | TwinCAT Project1 =~

4 0 Warnings

BA(M)
> B -

2% Tunedrive | @

X & wEss(cul+Q
Scope TEM EWOW) #HaEiH)

| 5 tofunWindDiameterWarning - | &1 & &1

4 Advanced

Reset error

@ 1 Information [ ] Only actual messages

Type
@ error
@ error
@ error
@ error
@ error
@ error
& error
@ information
@ error
@ error
@ error
@ error
@ error
error
@ error
error
@ error
error

Time
10:38:20 275 ms 2024/12/23
10:38:00 141 ms 2024/12/23
10:37:48 687 ms 2024/12/23
10:33:56 995 ms 2024/12/23
10:32:2634 ms  2024/12/23
10:28:47 736 ms 2024/12/23
10:28:46 614 ms 2024/12/23
10:20:42 540 ms 2024/12/23
10:15:52 229 ms 2024/12/23
10:15:10 448 ms 2024/12/23
10:15:04 649 ms 2024/12/23
10:11:39 803 ms 2024/12/23
10:11:38 976 ms 2024/12/23
10:01:55 378 ms 2024/12/23
10:01:35 237 ms 2024/12/23
10:01:12 753 ms 2024/12/23
9:59:45 562 ms  2024/12/23
9:59:27 421 ms  2024/12/23
9:58:4878 ms  2024/12/23
9:57:34988 ms  2024/12/23
9:57:14847 ms  2024/12/23
9:55:59 559 ms  2024/12/23

Date

Diagnostic Code Message

OxFFO1
0x77C1
0x8180
0x77C2
0x8180
0x77C2
0x77C2
0x5586
OxFFO1
OxFFO1
0x77C1
0x77C1
OxFFO1
OxFFO1
0x77C1
0x77C1
OxFFO1
0x77C1
OxFFO1
OxFFO1
0x77C1
OxFFO1

Ch A, AxisMainSlot(): Init Timeout
Ch A, Secondary Feedback(): BiSS-C: Encoder error (position invalid), Id=0x1, Arg=0x5FBD
System restart or sync lost
Ch A, Secondary Feedback(): BiSS-C: Encoder start failed, Id=0x5, Arg=0x99
System restart or sync lost
: Encoder start failed, Id=0x5, Arg
: Encoder start failed, Id=0x5, Arg
Restored Errormessages from persistent memory
Ch A, AxisMainSlot(): Init Timeout
Ch A, AxisMainSlot(): Init Timeout
Ch A, Secondary Feedback(): BiSS-C: Encoder error (position invalid), Id=0x1, Arg=0x578D
Ch A, Secondary Feedback(): BiSS-C: Encoder error (position invalid), Id=0x1, Arg=0x578D
Ch A, AxisMainSlot(): Init Timeout
Ch A, AxisMainSlot(): Init Timeout
+ Encoder error (position invalid) |
: Encoder error (position invalid) |
Ch A, AxisMainSlot(): Init Timeout
Ch A, Secondary Feedback(): BiSS-C: Encoder error (position invalid), Id=0x1, Arg=0x809
Ch A, AxisMainSlot(): Init Timeout
Ch A, AxisMainSlot(): Init Timeout
Ch A, Secondary Feedback(): BiSS-C: Encoder error (position invalid), Id=0x1, Arg=0xD58F
Ch A, AxisMainSlot(): Init Timeout

0x99
0x99

0x1, Arg
0x1, Arg

| 4 =50 | 01880 | Clear | 2% + IntelliSense

R

CatalogNo
Disabled  False
DriveModul 6
FirmwareVe:
HardwareVe
HasDualUse! False
IsAxisModul True
IsBrakingMe False
IsCapacitanc True
IsChopper ~ False
IsCouplinglV False
IsPowerSupj False
IsRegenerat False
Name Drive 2 (AX8140)
NeedDCLink False
OperatingFr False
ProductRevi AX8140-0220-0
SafetyDevic
SafetySoftw
SerialNr

Status

Telink

Variants




image13.png
Lk Basicsettings @ saling 2 Tunedrive @) Diagnostics |

Slots settings
arupin Vet spasn| v osion e 5 0 |9
Pre ata PDOs =) Flatlist Search PDOs: [raw X
Parameter list A Outputs
Device commands
A Inputs
Raw position (0x32E0:02) \i‘
Raw slave line data (0x32E0:08) ‘ ’Z‘
Raw data on the BiSS-C slave line:
If (it 0.55 0)
Bit 0.55: 0
Bit 56: rsvd
Bit 57: rsvd
H H . « Bit 58: rsvd
If Bit 0-55 in ,Raw slave line data“ = 0 Bit 59 revd
) Bit 60: If 1: ZERO phase was never left, protocol failure?
9 prObany Wi rlng Of enCOder and Bit 61: If 1: ACK phase was never left
i i | Bit 62: I 1: Slave seems to be inactive/not (yet?) answering
connection to is wrong!

Bit 63: If 1: Core seems to be disabled

If (Bit 0.5 1= 0)

Bit 0..55: Raw slave line data

Bit 56..63: Time until ACK is received in BiSS-C line clocks




image14.jpeg
///////-’////ff/

111€on;

némwaa m&«& m\;‘mg&





image15.png
Since firmware v1.04 AX8000 can measure internal encoder delay time, result
is shown in 0x32E2:03

BECKHOFF

2¥ Basicsettings @, Scaling @ Runmotor & Tunedrive @ Diagnostics | 4
Slots settings Use scaling from description file [WritableAndReadOntylRl [ All -
Startup list Search parameter: Search option: % Show complete structure
s Index Name Actual value Se| Expandall
+ 037 Ch A Primary Feedback BiS-C linear Inputs
+ 0ai7 Ch A Primary Feedback BiSS-C linear Dynamic Inputs ==n
D — + 0260 Ch A Primary Feedback BiSS-C: Actual values (linear)
+ 0321 Ch A Primary Feedback BiSS-C: Encoder info (linear) Addto
~ 0x32E2 Ch A Primary Feedback BiSS-C: Encoder status (linear) Add to startup
02200 | Sublndex 000 3
0:32E2:01 Cycle Counter 15521
032E2:02 Error Counter 0
032E2:03 Measured calculation time 1.82E-05 5
+ 0x3263 Ch A Primary Feedback Temperature sensors
+  O2EF Ch A Primary Feedback BiSS-C: Encoder parameter (fin

0x32EF:0C (calculation time) = 0x32E2:03 + 1,5us
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