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ASCII Code

What does 1t stand
for?



ASCII Code

What does it stand for?

 American Standard Code for Information Interchange
(ASCII) introduced in 1963

* 7-bit character encoding that represents control &

printible characters

« 27=128 characters

Source — ASCIl TABLE: https://commons.wikimedia.org/wiki/File:ASClI-Table.svg
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ASCII TABLE

Decimal Hexadecimal Binary Octal Char Decimal Hexadecimal Binary Octal Char | Decimal Hexadecimal Binary Octal Char
0 0 0 0 [NULL) 48 30 110000 60 1] 96 60 1100000 140 °
1 1 1 1 [START OF HEADING] 49 31 110001 61 1 97 61 1100001 141 a
2 2 10 2 [START OF TEXT] 50 32 110010 62 2 98 62 1100010 142 b
3 3 11 3 [END OF TEXT] 51 33 110011 63 3 99 63 1100011 143 ¢
4 4 100 4 [END OF TRANSMISSION] 52 34 110100 64 4 100 64 1100100 144 d
5 5 101 5 [ENQUIRY] 53 35 110101 65 5 101 65 1100101 145 e
6 6 110 6 [ACKNOWLEDGE] 54 36 110110 66 6 102 66 1100110 146 f
7 7 111 7 [BELL] 55 37 110111 67 7 103 67 1100111 147 g
8 8 1000 10 [BACKSPACE] 56 38 111000 70 8 104 68 1101000 150 h
9 9 1001 11 [HORIZONTAL TAB] 57 39 111001 71 9 105 69 1101001 151 i
10 A 1010 12 [LINE FEED] 58 3A 111010 72 : 106 B6A 1101010 152 j
11 B 1011 13 [VERTICAL TAB] 59 3B 111011 73 H 107 6B 1101011 153 k
12 C 1100 14 [FORM FEED] 60 3C 111100 74 < 108 6C 1101100 154 |
13 D 1101 15 [CARRIAGE RETURN] 61 3D 111101 75 = 109 6D 1101101 155 m
14 E 1110 16 [SHIFT OUT] 62 3E 111110 76 > 110 6E 1101110 156 n
15 F 1111 17 [SHIFT IN] 63 3F 111111 77 ? 111 6F 1101111 157 o
16 10 10000 20 [DATA LINK ESCAPE] 64 40 1000000 100 @ 112 70 1110000 160 p
17 11 10001 21 [DEVICE CONTROL 1] 65 41 1000001 101 A 113 71 1110001 161 q
18 12 10010 22 [DEVICE CONTROL 2] 66 a2 1000010 102 B 114 72 1110010 162 r
19 13 10011 23 [DEVICE CONTROL 3] 67 43 1000011103 C 115 73 1110011 163 s
20 14 10100 24 [DEVICE CONTROL 4] 68 44 1000100 104 D 116 74 1110100 164 t
21 15 10101 25 [NEGATIVE ACKNOWLEDGE]| 69 45 1000101 105 E 117 75 1110101 165 u
22 16 10110 26 [SYNCHRONOUS IDLE] 70 46 1000110 106 F 118 76 1110110 166 v
23 17 10111 27 [END OF TRANS. BLOCK] wil il WEATATAN W e 119 77 1110111 167 w
24 18 11000 30 [CANCEL] 72 48 1001000 110 H 120 78 1111000 170 x
25 19 11001 31 [END OF MEDIUM] 73 49 TOUIOUL TIT I 121 79 1111001 171 vy
26 1A 11010 32 [SUBSTITUTE] 74 4A 1001010 112 ) 122 TA 1111010 172 z
27 1B 11011 33 [ESCAPE] 75 4B 1001011 113 K 123 7B 1111011 173 {
28 1C 11100 34 [FILE SEPARATOR] 76 4C 1001100 114 L 124 7C 1111100 174 |
29 1D 11101 35 [GROUP SEPARATOR] 77 aD 1001101115 ™M 125 7D 1111101 175 }
30 1E 11110 36 [RECORD SEPARATOR] 78 4E 1001110 116 N 126 7E 1111110 176 ~
31 1F 11111 37 [UNIT SEPARATOR] 79 4aF 1001111 117 ©O 127 7F 1111111 177 [DEL]
32 20 100000 40 [SPACE] 80 50 1010000 120 P

33 21 100001 41 ! 81 51 1010001 121 Q

34 22 100010 42 " 82 52 1010010 122 R

35 23 100011 43 # 83 53 1010011123 S

36 24 100100 44 $ 84 54 1010100 124 T

37 25 100101 45 % 85 55 1010101 125 U

38 26 100110 46 & 86 56 1010110 126 V

39 27 100111 47 ' 87 57 1010111 127 W

40 28 101000 50 ( 88 58 1011000 130 X

41 29 101001 51 ) 89 59 1011001 131 ¥

42 2A 101010 52 * 90 5A 1011010 132 Z

43 2B 101011 53 + 91 5B 1011011 133 [

44 2C 101100 54 ) 92 5C 1011100 134 \

45 2D 101101 55 - 93 5D 1011101 135 ]

46 2E 101110 56 . 94 5E 1011110 136 =

47 2F 101111 57 ! 95 5F 1011111 137
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ASCII Code
What does it stand for?

 American Standard Code for Information Interchange
(ASCII) introduced in 1963

* 7-bit character encoding that represents control &

printible characters 67 43 1000011 103 C

68 44 1000100 104 D

- 27=128 characters /| 69 45 1000101 105 E
70 46 1000110 106 F

H = 72 71 47 1000111 107 G

10 [72 48 1001000 110  H

_ 73 79 TOOI00T 11T 1

- 4816 74 4A 1001010 112 |

75 4B 1001011 113 K

= L

10010002 76 4C 1001100 114

H
1001000
([J)

Source — ASCIl TABLE: https://commons.wikimedia.org/wiki/File:ASClI-Table.svg
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AC500 V3 - Serial communication
Connection overview

General AC500V3 AC500-eCo V3
TA5141 — RS232I

—

*  Two wired communication

* UART interface (Universal Asynchronous
Receiver/Transmitter)

TA5141 .Rs232!

X
S
S
S
N
N
N
N

e RS232
« RS485
COML1 TA5142 — RS485I| T5142 — RS485
. RS232 : S
- RS485 ; ;
AL HR HR
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AC500 V3 - Serial communication

Universal Asynchronous Receiver Transmitter (UART)

B X +—
o = i = )
O e o — o ™ < 0 © ~ 2 o %]
c — _,_, = - i) + + C Q =
o o m = 5= = = = 5= m S O
— a 0 m m m m m m w0 & S =
o n > n %
1 1 1 1 1 1 1
1 1 1 1 1 1 1
1 1 1 1 1 1 1
Logical 1 - - - - - - oo oo oo fo oo oo oo oo - - — - Sy b | -
1 1 1 1 1 1
1 1 1 1 1 1
1 1 1 1 1 1
1 1 1 1 1 1
1 1 1 1 1 1
1 1 1 1 1 1
1 1 1 1 1 1
1 1 1 1 1 1
1 1 1 1 1 1
. 1 1 1 1 1 1
Logical 0 -------- . ' el — - - e e — — - - R
0] 0] 0 0] 1 0] 0 1 0 0 1 1
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H = 1001000,

MSB**

LSB*

* Least significant bit
** Most significant bit

AL HR HR
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AC500 V3 - Serial communication

Parameter settings in Automation Builder (AC500-eCo V3)

Devices

- 0 X

=) ACSO0 V3 Serial ASCIT Communicabion_AR252
+ PLC_ACS500_V3 (PM5650-2ETH - TB5620-2ETH)
=[] pLc_acsoo_va_1 (PM5072-T-2ETH)
=Bl PLC Logic
=Lk AsciiWrite
+ ) Diagnosis
) Enum
) Function Block's
) Struct
m] Library Manager
PLC_PRG (PRG)
e @ Task Configuration
= @ Task
H] pLC_PRG
=--g8 vIsU_TAsSK
@ VisuElems. Visu_Prg
* Visualization Manager
@ MainPage
[ onBoard_IO (1201/8D0-T/20C)
I0_Bus
= Interfaces
=M} TA5142_RS485I (TA5142-R54851)
HQ CAA_SerialCom (CAA SerialCom)
£ OptionSlot_2 {<Empty=)
£ OptionSlot_3 (<Empty)
+ E Ethernet
H OnBoard RTC

© 2023 ABB. All rights reserved. Slide 8 August 4, 2023
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§[) TAS142_RS485I X

TAS5142-R54851 Parameters

TAS5142-R54851 IEC Objects

Information

Parameter Type Value Default Value  Unit
# Run on config fault Enumeration of BYTE No Mo
& Baudrate Enumeration of DWORD 19200 19200 Bits/s
@ Parity Enumeration of BYTE Mone Mone
& Data Bits Enumeration of BYTE 8 8 Bits/character
@ Stop Bits Enumeration of BYTE 1 1




AC500 V3 - Serial communication
Sender - Receiver

Receiver 50% Sender
] T
T[T
AC500 V3 % = 10mo1 o
Humidity

sensor

1 0PM48%1 1PMS50%

\ J\ J
1 1

First telegram Second telegram

Internal Buffer in Linux System I

Access to buffer with Library
CAA SerialCom

CODESYS Runtime

How do we know which character belongs to which telegram?

A\
© 2023 ABB. All rights reserved. Slide 9 August 4, 2023 M



ASCIl in AC500
Comparison
between V2 and V3



ASCIlin AC500

Telegram ending identifier (Online Help)

None

String (check receive)

Telegram length

Character timeout (V2)
Telegram timeout (V3)

Duration

© 2023 ABB. All rights reserved. Slide 11

No telegram ending identifier, i.e., the characters received since last call are provided. The maximum number of
characters is limited to 256.

According to value set for "Telegram ending character", it is checked for 1 or 2 ending characters.
The ending character(s) is (are) not passed, i.e., they are not contained in DATA area.

Common control characters: Carriage Return (CR) or Line Feed (LF)

Example: 10PM 4 8 % $R$N (IEC values for CRLF)

Telegram received is reported once the number of characters defined in "Telegram ending value" is received.

Example: 10PM48% =7characters

The number of characters set for Telegram ending value and the interface parameters (“Transmission rate”, “Parity”,
“Data bits” and “Stop bits”) are used to calculate the silent time.
Telegram received is reported if the silent time between two characters is >= the calculated silent time.

In AC500 V3, the character timeout is part of the operating system. The ending identifier is replaced by Telegram
timeout and stops reading if the time between two received characters is exceeded.

Telegram received is reported once the time set for "Telegram ending value" (in [ms]) is elapsed. The time starts with
the first FALSE -> TRUE edge at input of the receive function block.

August 4, 2023 MDD



ASCIlin AC500
AC500 V2 — Configuration and programming

AC500 V2 - Parameter settings Functionblock’s to send and receive data

standard.lib FUMNCTION_BLOCK COM_REC (*Supported in PLC FW Version V1.0
lecsfclib 2.6.14 11:37:46 (*Reads data sets from receiving buffer of serial interface*)
UtiLliD 26.9.14 11:12:46
SysLibTime.lib VAR_INPUT
SysTaskinfo.lib 12.3.23 12:59:16 EN: BOOL =FALSE; (*1: receiving of data by EN = TRUE*)
SysLibMem.lib COM: BYTE =0 (*2: 1-=COM1, 2-=COMZ*)
45 COMI_ASCIT x SysLiblnitLibrary.lib DATA: DWORD =10; (*3: address for received data *)
Parameter Type Value Default Value  Unit Description SYSLIBCALLBACK.LIB EMND_VAR
% Enable login Enumeration of BYTE Disabled Disabled Check for CoDeSys login BusDi ag.l ib
- RTS control Enumeration of BYTE Mone HNone RTS control must be set to 'telegram’ for RS485 | Sysint_ACS500_V101ib 12.3.23 12:59:16 VAR_OUTPUT
ons Lo ° ° St e T3 i g o 05 >~ 009 SysExt_AC500_V10.lib DONE: BOOL  :=FALSE;  (*1: execution finished when output T
. = et the carrier lagging time) in ms = ACERN VA iR T . . X . . .
. Character fmeout WORD(0. .65535) 0 0 Set the Character timeout in characters must be 0, when telegram ending is character timeout - HeEil Vb _ ERR: BOOL =FALSE, (*2: error occured during execution w
@ Telegram ending selection Enumeration of BYTE Mone Telegram ending selection Ethemet_AC50[J_‘u’1 0.lip 12.3.23 12:59:16 ERMNO: WORD = n. (*3 EIror co de*)
@ Telegram ending character BYTE(D..255) None k 0 Set the telegram ending character £ m B ) o ) : ’ o )
© @ Telegram ending value WORD{0..65535) String (chedk receive) 0 Set the telegram ending value in ms or characters
= % Checksum Enumeration of BYTE Mone Select checksum type @ POUs
@ Baudrate Enumeration of DWORD 19200 Bitsfs Set the baudrate in Bits per seconds Y
& Parity Enumeration of BYTE None Set the parity it type
- # Data Bits Enumeration of BYTE 8 8 Bits/character Set the character size " co M_S EMD [FB] CDM_REC
i @ Stop Bits Enumeration of BYTE 1 1 Set the number of stop Bits per character 2 means 1,5 when character size is 5 Bits
@ Run on config fault Enumeration of BYTE Mo No Start PLC program even on configuration fault —{EM : BOOL DOME - BOOL—
—{COM : BYTE ERR:BOOL—
—{DATA : DWORD ERNO : WORD—
LEN : WORD—
PUUS] ®8 Data types] \-"isualizationsl . Global \-"ariablesl

Telegram ending is validated according to Automation Builder setting

A\
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ASCIlin AC500
AC500 V3 — Configuration and programming

AC500 V3 - Parameter settings

40 TA5142_RS4B5I X |

TAS5142-R54851 Parameters

TA5142-R54851 IEC Objects

Information

Parameter

-~ @ Run on config fault
- # Baudrate

Lo @ Parity

#§ Data Bits

o i Stop Bits

Type

Enumeration of BYTE
Enumeration of DWORD
Enumeration of BYTE
Enumeration of BYTE
Enumeration of BYTE

Telegram ending cannot be set via Automation Builder

Value
Mo
19200
Mone

Default Value  Unit
Mo

19200 Bits/s
Mare

8 Bits/character
1

Functionblock's to send and receive data

m Library I x ]
Add Library < Delete Library |5 Properties 75 Details | Placeholders | m Library Repository o lcon Legend.

w. [E] Summary...
Libraries used in application 'PLC_ACS500_V3.AsdiRead"
MName Mamespace Effective Version
ﬂ:ﬂ 35License = 3SLicense, 3.5.18.0 (35 - Smart Software Solutions GmbH) _35_LICENSE 3.5.18.0
|1 Acs00_com = Com, 1.0.2.3 (ABE) AC500_Com 1.0.23
ﬂ ACS500_ComBase = ComBase, 1.0.2.1 (ABE) AC500_ComBase 1.0.2.1
-|E] Acso0_StateMachine = StateMachine, 1.0.6.6 (ABE) AC500_StateMachine 1.0.6.6
ﬂ CmpErrors2 Interfaces, * (System) CmpErrors 3.5.19.0
- ﬂ Serial Communication, * (35 - Smart Software Solutions GmbH) Serial_Communication 3.5.17.0
E:ﬂ CAA SerialCom = CAA SerialCom, 3.5.17.0 (CAA Technical Warkgroup) oM 3.5.17.0
#-|[] caa Types = CAA Types Extern, 3.5.17.0 (CAA Technical Workgroup) CAA 3,5.17.0
ﬂ SysTypes2 Interfaces, * (System) SysTypes 3.5.17.0
ﬂ ACS500 DiaqCpu = DiagCpu, 1.2.2.1 (ABE) ACS500 DiaaCpu 1.2.2.1

Contents of selected library 'CAA SerialCom, 3.5.17.0 (CAA Technical Workgroup)'  Details about selected library element 'Overview'

CAA SerialCom Library Documentation

= -@ CAA SerialCom, 3.5.17.0 (CAA Technical Workaroun) w | Documentation
=) CAA SerialCom
EEB Enums
=) Function Blocks
Close Company:
Open Title:
Read Version:
] write Categories:
#{2) Global Varizbles Namespace:
- Structs Author:
E- Library Information Placeholder:

CAA Technical Workgroup

CAA SerialCom

35.17.0

Intern|CAA|System

Ccom

3S - Smart Software Selutions GmbH
CAA SerialCom

© 2023 ABB. All rights reserved.
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ASCIlin AC500
Application Example — AC500 V3 Serial ASCII Communication

ABB

ABE AC500_V3_Serial ASCIl Communication_AB252.project - Automation Builder 2.5 - Premium

File Edit View Project \Visualization Build Online Debug Tools BACnet [EC61850 Window Help
o BEHE S| o o #3N " 9 %8 B3| AsciRead [PLC_AC500 V3: PLC Logic] WS ), a|> @0
APPLICATION EXAMPLE LRI LT B E e e e e T L

AC500 V3 - SERIAL ASCII s <] [l Acrs 8 ameage x|

=5 ACS06_3_Serial ASCII Communication_AB252 4

COMMUNICATION B acon o s e AC500 V3 - Serial ASCIl communication

2 -
VIA RS485 k- Sl
2 e Read telegram
I3 Function Block's
12D struct Settings Successfull
i) Library Manager
PLC_PRG [PRG) .
ask Configuration ASCII - Telegram Ending Parameter
=g Task

-] pLC_PRG Coumn E
=g VISU_TASK

& visuElems, Visu_Prg
) Visualization Manager Value: %d "Read" error counter: %d
AH MainPage
- 10.8us No. of Character: %d
* e Interfaces Additional error number: %d
+ @ Extension_Bus
[ pLc_acson_v_1 (pMso72-T-26TH) Start reading
=2l PLE Logic

"Read" success counter: Y%d

No. of Received Chars: Y%d

Error

LastError ID: %s

to Application Example in ABB Library

© 2023 ABB. All rights reserved. Slide 14 August 4, 2023


https://search.abb.com/library/Download.aspx?DocumentID=3ADR011149&LanguageCode=en&DocumentPartId=&Action=Launch

ASCIlin AC500

Integration of ASCII Read in AC500 V3

Start

\ 4

Set read parameter according

Read COM Parameter from
Device Tree —p]

Open COM Port with

Read information from Linux

Validate if Telegram Ending = |

to Telegram Ending Selection (ComGetCaaSerialComConfig) COM.Open (FB) buffer TRUE
A
1
1
1
1
'__| Selection Size to read Timeout
None * -
Character 1BYTE -
Set outputs B
Telegram length 1BYTE -
Telearam timeout N Value defined in Struct TELEGRAM_ENDING.
9! wTelegramEndingValue
Duration . Value defined in Struct TELEGRAM_ENDING.
wTelegramEndingValue
AL HR HR
© 2023 ABB. All rights reserved. Slide 15 August 4, 2023 MDD




ASCIl in AC500
Integration of ASCII Write in AC500 V3

Start
v
Read COM I?arameter from - Open COM Port with .| Writeinformation to Linux
Device Tree " COM.Open (FB) " Prepare data | buffer to send the data
(ComGetCaaSerialComConfig) -©OP
|
1
1
Selection Preparation @~ r--=--===- '
Append the character to the actual data
Character that shall be send:
‘Hello World$R$N’
Set outputs <

) A\ HR D
© 2023 ABB. All rights reserved. Slide 16 August 4, 2023 MDD



Live demonstration



Q&A
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