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Introduction
The PENKO Buslink protoused to connect a PENKO device (controller, indicator or digitizer) to a
PENKO FLEX controller augports the following features:

1 Read Indicator Data
1 Read inputs/outputs/markers

By connecting a PENKO RIO700 or RIA700, the amount of digital and analog I/O of the PENKO FLEX
controller can be extended

The Buslink protocol is supported over CAN and Ethernet:

1 CAN Buslink (CBL)
1 Ethernet Buslink (EBL)

When a device supports both infaces, only one interface can be used at the time.
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PENKO Buslink protocol

1 Basics
The PENKO devices that support the protocol and the sstithgs andaddresing.

1.1 Devices
The following PENKO devices supportBuslinkprotocol:

Device Series Buslinksupport

SGM7xxseries 720 Ethernet Buslink || 730 CAN Buslink
SGM8xx series 820 Ethernet Buslink || 830 CAN Buslink
RIO700/RIA700 Ethernet Buslink || CAN Buslink

1020 series Ethernet Buslink || CAN Buslink (optional)
Flex 2100 Ethernet Buslink || CABuslink

Flex Ethernet Buslink || CAN Buslink

Flex Multichannel Ethernet Buslink || CAN Buslink

1.2 Settings

Ethernet Buslink has no specific settings. CAN Buslink supports the following baud rates:

100k
125k
250k
500k

1.3 Addressg

Buslink works with 8 addresses and 5 sub addresses resulting in a total of 40 unique addresses.

Sub addresses

1|
N
9 3
24 |
5
<6\
7 |
8
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2 Connecting
Connect the devices using Ethernet or CANbus.

2.1 Ethernet

Make sure the devices are in the same network and have a unique IP address and Buslink address.

Example:
Device IP address Subnet Buslink address Buslink sub address
FLEX 10.1.2.4 255.255.255.0 1 1
1020 10.1.2.5 255.255.255.0 1 2
SGM720 10.1.2.6 255.255.255.0 1 3
RIO700 10.1.2.7 255.255.255.0 1 4
7=\
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2.2 CANbus

Make sure all CAN H connections aomnectedtogetherand all CAN L connections are connected
together. SHIELD and GND depend on the used configuration.

De first and last device on the CANbus must be terminated with 120 Ohm.

Termiration is done by placing the jumper (RIO700, RIA70@)ngehe dipswitch (SGM730, SGM830) or
placing a resistor (1020, FLEX).

Example:
Device Buslink address Buslink sub address Termination
FLEX 1 1 YES
1020 1 2 YES
SGM720 1 3 NO
RIO700 1 4 NO
7=\
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3 Usage

How to use and setup the Buslink protocol floe various devices.

3.1 Extend digital I/O with RIO700
Connect a RIO700 to the FLEX over CAN or Ethernet.

FLEX Buslink addregs:1

RO700 Buslink address=- 2

Consultthe FLEXnapping in chapter 3.4:

The RIO700 is on FLEX addres2 40 the 8 RIOMinputs are mapped to FLEX inputs 1041 to 1048.

The 8 RIO700 outputs are mapped to FLEX outputs 1241 to 1248.

The RIO700 outputs are triggered by markers on the FLEX. Therefore a marker starttzakitesse
set in the RIO700.

Up to 5 RIO700 devicean be controlled:

401 401-408
409 409-416
417 417-424
425 425-432
433 433-440

The markers are always grouped by 8. Selecting I/O start 403 for example will still use mar408.01

=+ Communication

B RS485
& Ethernet
m- Ethernet BusLink

This RIO700 setting means the RIO700 will listen to addrds@lie FLEX) and the 8 outputs react on
FLEX marker 40408.
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3.2 Extend analog I/O with RIA700
Connect a RIA700 to the FLEX over CAN or Ethernet.

FLEX Buslink address: 1L
RIA70@uslink address: 42

Consultthe FLEX mappinig chapter 3.4:

The 4 RIA700 inputs are mapped to FLEX indicatorsli% The range of each RIA700 input can be
configured:

=- Analog input

= Input 1

I Conigurotion

: +.1.3.1.3.3.1.1.1 Fange = 0-24mA jumper
m- Input 2
B Input 3
- Input 4

The 2 RIA700 outputs react on FLEX indicators. To enable this set the RIA700 output control to the
address of the FLEX and set Enable to ON:

El- Qnmmunicatinn

B RS485

- Ethernet

-- Ethernet BusLink

-- A0 Buslink

2 Output Control
-1.3.1.3.2.6.1 Address = 1
+-~1.3.1.3.2.6.2 Sub address = 1
©.1.3.1.3.2.6.3 Enable = On

Configure the=LEX indicator number, levels and range for each RIA700 output:

- Analog output

= Output 1

m- Manual
- 1.3.1.3.4.1.2.1 Indicator = 1
1.3.1.3.4.1.2.2 Minimum Level =0
1.3.1.3.4.1.2.3 Maximum Level = 10000
i.1.3,1.3.4.1.2.4 Range = 4-24mA

- Output 2
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3.3 Connect an indicatoor controller
Connect ENKO indicator or controller the FLEX over CAN or Ethernet.

FLEX Buslink address: 1L

PENKO devidguslink address: 12

Consult theFLEXnapping in chapter 3.4:
Theindicatorsare mapped to FLEX indicators 11130.
Theinputsare mapped td=LEX inputs 1041080
Theoutputs are maped to FLEX outputs 1241280

The markers are mapped to FLEX markers 14480.

FLEX>Menu -> Status

Indicators example:

Indicators

1
1
1
1
1
1
1
1
1
1
1
1
161

PENKO

an ETC Company




Inputs example:

Outputs example:

Markers example:
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3.4 FLEXnapping

c/8 198 | sioiedipuj Sit T9¢ | sioedipu) c/9 199 | sioleaipuj ciS 195 | sioiedipu|
ooog | Toce | siyew 009L | TOSL | siadew 0099 | T9SO | smjen 0095 | Tocc | suayiew
oorg | Togg | sinding oopL | T9gL | sinding oov9 | T9g9 | sindinp povs | 19es | sinding
oozg | ToT® sindu s | s ooz | T1OTZ synduy s | ¢z 0079 | T9TO syndu s | o 00Z5 | T91S sindu) s | s
092 org | sio1edipuj 09L aps | sloedlpu) 099 oF9 | sioiedlpu| 095 opS | siojedlpu|
0958 | TEse | siaen 009G/ | TZSL | siaew 0959 | TEgo | smen 0955 | TZSS | siEyiew
pogg | Teeg | sindino 0ot/ | TzEL | sinding 09£9 | Tzgo | sindino 09€s | Tzes | sindino
0918 | TZI® sindu| v | 8 09TL | TTTL synduj v | L 0919 | TZT9 sindu| v [ 9 09TS | 1TIS sindu) v | s
S¥8 1€8 | sioiedipuj St TEL | sloledipu) S0 1€9 | sioledipu) St TES | sioiedipu|
ozsg | 1e8rR | sieyew 0ZSL | TBYL | siadew 0£59 | 1EF0 | smjpeny DZSS | TBYC | suayiew
ozes | 182g | sinding ozeL | 1822 | sinding 0zg9 | 18z9 | sandinp nzes | 18Es | sinding
oz1ig | 1808 sindu S 0zIL | 18O synduy £ | ¢z 0z19 | 1809 syndu € | o 0ZIS | 1805 sindu) £ | s
0gg 918 | sioiedipuj 0EL 914 | sioiedlpu) 0g€9 9T9 | sioiedlpu| 0€S 915 | siogedipu|
08¥8 | T¥PR | Siqen 08vL | T¥vl | Ssiadew 08¥9 | T¥Fa | Siqen 08%S | TEPS | si=yien
0szg | Twvze | sindinp oges | Tvze | sinding 0879 | Iv¥ze | sandinp 08zs | 1ves | sindino
0808 | Trog sindu| z | 8 080L | TvOL sinduj A 0809 | TvO9 sindu) Z | o 0805 | T¥O0S sinduj T | s
SI8 108 | sio1e21pU| 5 TOL | sioiedlpu) c19 109 | sio3eaipuj T0S | siojedipu|
ovbs | TOre | siswew ovv. | TOvL | siasaew ovto | TOowWe | siaiew orys | TOvs | siayiew
ovze | Tozg | sinding ovzL | Tozz | sinding ovrzo | Tozo | sandinp ovzs | 1ozs | sinding
ovos | ToOS sindu N ovoL | ToOL synduj T |z ov09 | ToD9 synduj ] ovos | To0S sindu) 1 |s
Suiddeyy pul//o/1 | yusng Suiddepy pul/w/o/1 Swddeyy pul/IN/o/i | yuiysng Suiddepy pul/w/o/f1 | juysng
Si¥ 19t | sioiedipuj SiE T9e | sloedipu) GLT 192 | sioledipu) S/T TOT | sioiedipu|
ooo9v | Tocy | siyew 009E | TOSE | siadew 009 | T9SE | ssjen 009T | ToST | ssayiew
oor¥ | T9gr | sinding oore | Toge | sinding oovz | 19tz | sandinp 00vT | T9eT | sinding
oozv | TOTH sindu s | v 00ZE | TOIE synduy s | £ oozz | 191Z syndu s |z 00ZT | TOTT sindu) s |1
09t ory | sio1ed1pu| 09€ ape | slioledlpu) 097 oFZ | sioiedlpu| 091 opT | siojedipu|
095t | TEst | siew D9SE | TZSE | sdaxew 095 | TEsz | ssen 09ST | TZST | si=yien
posy | Teer | sindino 00EE | Tzee | sinding 09fz | Tzgz | sindino 09€T | TZeT | sindino
091y | TEZTR sindu| v | ¥ 09TE | TTIE synduj ¥ | £ 091z | TZTL sindu| v |z 09TT | TTIT sindu) v | T
St Te | sioiedipuj SHE TEE | sloledipu) SFE 1€ | sioledipu) St TET | sioiedipu|
0TSE | T8FF | siyew 0ZSE | TBYE | siavjew 0EST | T8FT | sipen DZST | T8YT | siayiew
ozew | 18TF | sinding ozee | 18Z€ | sinding ozgz | 18T | sndinp 0zeT | 18ZT | sinding
oZiv | T80F sindu e | v OZIE | 180% synduj £ | £ oziz | 180T synduj e |z 0ZIT | 180T sindu) e |1
O£t oTty | sio1edlpu| DEE 9TE | 5101EDIpU| 05T 9Tz | si01EdIpU| 0ET oTT | Slo1EdIpu|
08%r | Tevr | sipen 08FVE | T¥vE | siadjew 08%Z | Tv¥T | siopen 08FT | TEPT | siayien
0szy | Tver | sindinp ogee | Tvze | sinding 0szz | Ivzz | sndinp 08zl | Tver | sinding
080v | Tvov sinduj z | v 080 | T¥OE synduj T | € 080 | T¥OT sindu T |z 080T | T¥OT sinduj |1
ST¥ 107 | sio3edipuj SIE TOE | sioiedipu) STz 10Z | sioleaipuj TOT | siojedipu|
obby | TORy | simpew OvPE | TOVE | Siaspew obvz | To¥Z | sien orbT | TOVT | siayew
ovzy | ToZ¥F | sinding ovze | Toge | sinding ovrzz | 1ToZZz | sndinp ovzT | 1ozT | sinding
ovor | ToOF sindu 1|v Ov0E | TOOE snduj T ¢ ovoz | TOOZ syndu 1|z ovoT | TOOT sindu) 1|1
Suiddeyy pul//o/1 | yusng Suiddepy pul/w/o/1 | yusng Suddepy pul/IN/o/i | yuiysng Suiddepy pul/w/o/f1 | juysng

PENKO

11

an ETC Company




4 Technical implementation
How the Buslink protocol is implemented.

4.1 CAN baud rates

The following baud rates are supported:

100k
125k
250k
500k

4.2 ldentifier + Address
The PENKO CAN Buslink is an auto transmitter. Every instrument has its own address and identifier.

The CAN base identifier is 0x15550000. The frame data type Y and address is added to the base
identifier.

KNBA!

B

¢KS FRRNBaa Aa odzAf é AWy R 612 dJ dedl AITRRNBI &S ¢
as follows:

nEmpppnnnn b pMOO®B. B0 RRREBAAE

Base address Sub address Identifier
1 1 0x15550Y01
1 2 0x15550Y02
1 3 0x15550Y03
1 4 0x15550Y04
1 5 0x15550Y05
2 1 0x15550Y06
2 2 0x15550Y07
2 3 0x15550Y08
2 4 0x15550Y09
2 S 0x15550Y0A
3 1 0x15550Y0B
: 0x15550Yxx
0x15550Yxx
: 0x15550Yxx
4 0x15550Y27
S 0x15550Y28
/_\
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PENKO Buslink protocol

4.3 ldentifier type Y

0 Inputs Markers

1 Markers Outputs

2 Indicator 1 Indicator 2
3 Indicator 3 Indicator 4
4 Indicator 5 Indicator 6
5 Indicator 7 Indicator 8
6 Indicator 9 Indicator 10
7 Indicator 11 Indicator 12
8 Indicator 13 Indicator 14
9 Indicator 15 0

Not alllnputs, Ouputs or Markersare available oreachdevice

4.4 1dentifier Examples

Base address Sub address  Frame type Y Identifier

1 1 Y=4, indicator 5 + 6 0x15550401
1 4 Y=0, Inputs + Markers 0x15550004
2 4 Y=8, indicator 13 +14 0x15550809
8 6 Y=9, indicator 15 0x15550927
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PENKO Buslink protocol

4.5Frame type Y detalil

Y=0 Bit 3225 Bit 2417 Bit 169 Bit 8-1
RDA  Data[4] Data[3] Data[2] Data[1]

Input 2532 Input 1724 Input 9-16 Input 1-8
RDB Data[8] Data[7] Data[6] Data[5]

Marker 417424 Marker 409416 Marker 401408 Input 33-40
Y=1 Bit 3225 Bit 2417 Bit 169 Bit 81
RDA  Datal4] Data[3] Data[2] Data[1]

Output 209216 Output 201208 Marker 433440 Marker 425432
RDB  Datal8] Data[7] Data[6] Data[5]

0 Output 233240 Output 225232 Output 217224

= Bit 3225 Bit24-17 Bit 169

2,3,4,5,6,7,8

RDA Data[4] Data[3] Data[2] Data[1]
Indicator[2¥ Indicator[2¥ Indicator[2¥ Indicator[2¥
3].data[4] 3].data[3] 3].data[2?] 3].data[1]

RDB Data[8] Data[7] Data[6] Data[5]
Indicator[2¥ Indicator[2¥ Indicator[2¥ Indicator[2¥
2].data[4] 2].data[3] 2].data[2] 2].data[1]

Y=9 Bit3225 Bit 2417 Bit 169 Bit 81

RDA  Data[4] Data[3] Data[2] Data[1]

Indicator[15].data[4] Indicator[15].data[3] Indicator[15].data[2] Indicator[15].data[l]
RDB Data[8] Data[7] Data[6] Data[5]
0 0 0 0
4.6 Frame type Indicator detail

Bit # Data[4] Data[3] Data[2] Data[1]

8 AVAILABLE  Value Sign bit Value 2° Value 2

7 ERROR Value 22 Value 24 Value 2

6 ZERO Value 2* Value 23 Value 2

5 STABLE Value 2° Value 22 Value 2

4 TARE Value 2° Value 2! Value 2

3 FORMAT 1 Value 28 Value 2° Value 2

2 FORMAT 2 Value 27 Value 2 Value 2

1 FORMAT _3 Value 26 Value 2 Value 2
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PENKO Buslink protocol

4.7 Status bits

Bit # Data[4] Description

8 AVAILABLE Indicator value is available, value is invalid
7 ERROR Indicator value is out of range

6 ZERO Zero active

5 STABLE Indicator value is stable

4 TARE Tare active

4.8 Format bits

Data[4] bit 3 Data[4 bit 2] Data[4] bit 1 Description

0 0 No decimal point, format 000000
Decimal point 1format 000000.0
Decimal point 2, format 00000.00
Decimal point 3, format 0000.000
Decimal point 4, format 000.0000
Decimal point 5, format 00.00000
Decimal point 6, format 0.000000
Raw data, not a weigh signal

RiRRkrlRlolololo
===
S =1 k=1 IS F=1 I

4.9Error conditions
The CAN controller will stop sending if the bus has too many failures. Reset instrument or reconfigure
the CAN baud rate to restart sending.
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4.10Example code, indicator reconstruction

CONST

[* convert data bytes to long */
IF Data[3] AND 0x80 THEN /* Detect sign bit */
Value = OxFF /* make value negative, sign extension*/
ELSE
Value = 0x00 /* Value is positive */
Value= Value SHIFT_LEFT 8
Value= Value + Data[3]
Value= Value SHIFT_LEFT 8
Value= Value + Data[2]
Value= Value SHIFT_LEFT 8

Value= Value + Data[1]

IF (Status AND 0xCO0) == 0x80 THEN /* detect available and not error */
/* Value is valid */
IF Format<7 THEN

Weight= Value / DivTable[Format] /* divide Value and convert to float */

DivTable[0..6]= 10, 100, 1000, 10000, 100000, 1000000, 10000000 /* weight is standard x10 */
Status= Data[4] AND OxF8 /* extract status information bits */
Format = Data[4] AND 0x07 /* extract format bits */

ELSE
Number= Value /* Value is not a weight */
ELSE
/* Value is not available or not valid, dondét wusage *
. PENKO
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Aout PENKO

At PENKO Engineering we specialize in weighing. Weighing is inherently chemically correct, independent of consistarieynpgratare of the
raw material. This means that weighing any kindnafterial guaranties consistency and thus, it is essential to sustainable revenue genera
any industry.As a welestablished and proven solution provider, we strive for the ultimate satisfaction of custom design and/or ste
applications, increasp your efficiencies and saving you time, saving you money.

Whether we are weighing raw materials, components in batching, ingredients for mixing or dosing proaasgesghing of static containers an
silos, or - in-motion weighing of railway wagenor trucks, by whatever means required during a process, we are essentially forming vital lii
between processes and businesses, anywhere at any time. We design, develop and manufacture state of the art technolegicaty systems
in accordance Wth your strategy and vision. From the initial design brief, we take a fresh approach and a holistic view of every paoggingn
supporting and/or implementing your system every step of the way. Curious to know how we davit?penko.com

Certifications

PENKO sets high standards for its products and prou
performance which are tested, certified and approved
independent expert and government organizations to ensl
they meetq and eveng exceed metrologyndustry guidelines. A
library of testing certificates is available for reference on:
http://penko.com/nl/publications_certificates.html

PENKO Professional Services

PENKO is committed to ensuring every system is installed, te:
programmed, commissionednd operational to client specifications. Oi
engineers, at our weighing center in Ede, Netherlands, as well as
distributors around the world, strive to solve most weigh&ygstem issues
within the same day. On a monthly basis PENKO offers free maitasses to
anyone interested in exploring modern, higheed weighng instruments and
solutions.Training sessions on requestww.penko.com/training

PENKO Alliances

t9bvYhQad 62NIRGARS ySig2NlY ! dzadn
Egypt, Finland, France, India, Italy, Netherlands, Norway, Poland, Port
Slovakia, Spain, Syria, Turkey, United Kingdom, South Africa, Slovakia £
and Switzerland, Singapore.

A complete overview you will find omww.penko.com/dealers

PENK@EngineeringBV. { OKdziiSN¥»S3 opZ b[ cTtmy-/ 9RS isfd@ipenkocam 6 1O o
Web www.penko.com Copyright © 2014 ETC All rights reservB8D0OL109&ENPENKO Buslink Protocol R3


http://www.penko.com/

