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1. Introduction

Weighing sensors are the perfect fool fo remotely monitor invenfory levels. They can be used in a
number of different ways: Integrafed in shelves and racks, in industrial vending machines or in jobsite

confainers.

All the weighing electronics have digifal connectivity for easy integration into existing networks. This
allows remote computer access fo your inventory levels. From any place you want you can check not
only the actual sfock but also analyze usage trends to optimize the supply chain. In combination with
appropriate access control such systems can also be used for direct accountability of ifem or fool check

out.

2. Communication Protocol — General Principles

Each command is received by the device via the data inferface and it is recognized by a response of the
tfransmitting device. Commands and Responses are strings of data with a fixed format written in
Hexadecimal base 16.

All commands start with an HEAD character followed by a length byte, the command itself, a checksum

byte, and an END character at the end.

HEAD | L | x | C | END

2.1. Definitions:
Values in the form 0x00 are base 16 (hex).

HEAD

OxF2

L

Length in byfes counting from the L-byte to the
checksum byte.

Command byte and literal values to the command.

C

Checksum byte XOR function on all byfes preceding the
checksum byte, not include HEAD byte.

END

OxF3

2.2. Remarks:

HEAD||[L|I}i|c[|END

The characters blocked in red are only separators and are used to delimit the characters.

PAD = 1 weighing unit
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2.3. Checksum:
H n n H
To calculate the checksum, fake the Windows "Calculator’, then set the mode in
n n n n
Programmer" and select "Hex
Calculator B Calculator [E———)
[View] €qit _Help [ view €dit Heip
Standard Alts1
Scientific Alt+2
© Programmer Alt+3 9 42 |
Sl Ats4 10000 o0eoe 0000 0000 | [oee0 ooe0 ooe0 eoo0 0000 o0e0p oceee 0000 | |
47 32 63 47 3
y 0000 0000 0000 0000 0000 0000 0000 0000 0000 0000 0100 0010
et Digit grouping 15 L) 31 15 @
il © Basic Ctri+F4
MC MR MS Mo M- Mod || A MC MR MS || M+ M-
s Unit conversion CtrisU [
® Sync Center Date calculation Ctri+E — CE < P v = ( ) B - CE c
v ‘W'Mn‘ Explocer Worksheets
Iy Witoms Moty Center Shdsinssioisie— | 8 9 / % &n Rot || RoR || C 7 8|9 / »
Q) Qword or || xr| D 4 5 6 Vx 9 Qword or D 4 5 6 x
- Dword Oword
% word ishylpesyl(TERHL 1 )| 2] 3 s Word tshylliRshullE) 1 || 2 || 3 _
Byte Not || And F 0 + Byte Not || And F 0 +
| P

Example of the calculation of the checksum for the command F2 03 41 42 F3:

F2[034142IF3 _ 03 xor 41 Xor = 42

The following site contains information about checksum calculation:
http://www. .org/wiml/proj/nmeaxor.tml

Communication Parameters

The transmission of data between the different modules is done via standard RS485.

CableRJ45
. RS485 —————
CableRJ4s
RS485

- @, _i/_

Communication Parameters
e Baud rate: 9600

e Data Bits: 8
e  Parity: No
e Stop Bits: 1

Profocol settings cannot be changed. You must use the parameter settings shown above.

Note: The RJ45 Cable (Standard Ethernet) should not exceed a length of 20 meters and it should be a
standard connections (wiring non-crossover).
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4. Example of how to structure the commands

Below find an example on how the profocol commands are defined and structure. For this example, we
will use the SET SCALE ID command.

4.1. Setting the Scale ID
It is necessary to set the Scale ID's individually (without being connected to the network).
Standard from the factory, the PCB boards are delivered with the Scale ID set fo "0000".
Every PCB in the network needs to be set to a different Scale ID. This can go from 1 fo 999.

To set up the Scale ID, you will need to send the following command:

4.1.1. Command : [HEBB | £ 1S I nnnn | C | ENB

nnnn = PCB identification number

4.1.2. Response : [HEMB I L 1s I nnnn | C | ENB

If an error occurs, the response will be:

BEAB LisiEixxiClEND

xx = Error Number

So the following command will received the indicated response:

Command PCB Response

F207 53 30 30 30 32 56 F§ F207733030303276 F8

So the command needs to be structured as follows:

HEAB /S !nnnn i C I ENB
HEAB.: r2

I: 07 - Since the length between the head and the end is 7 places (L | S | nnnn | C)

S: B3 — This is the letter S in Hex

nnnn: 30 30 30 32 - This is the scale ID 0002, which is hex 30 30 30 32 (30 =0 and 2 = 32)
C: 66 — This is the check sum of 07 53 30 30 30 32

-: F3

This makes the command as i@ 07 53 30 30 30 32 56 @

This command will set the scale ID to 2.

The response from the command will be [ 07 73 30 30 30 32 76 [ unless there is an error. This
comes from the response [HEMB | L | s | nnnn | C | BB which translates as follows:

HEAB: 2

I: 07 - Since the length between the head and the end is 7 places (L | s I nnnn | C)

s: 73 — This is the leffer s in Hex

nnnn: 30 30 30 32 - This is the scale ID 0002, which is hex 30 30 30 32 (30 =0and 2 = 32)
C: 76 — This is the check sum of 07 73 30 30 30 32

ENB: rF3
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5. PCB Configuration

There are two ways to configure the PCB. These are as follows:

5.1. PadMode
This allows you fo custom set the PCB individually.

f

[ I I I
|CH11 |CH1I4 CHY |CH8
i |

Example: You can connect different capacity weight pads to the PCB and configure them. So
you can have a 2kg and/or 10kg and/or 20 kg PADs in the same PCB.

5.2. ShelfMode:

This configures the PCB fo a specific SmartShelf model so all the channels on the PCB will
be set fo the same setting.

(For example, "A60008" corresponds to a shelf that contains 6 weight PADs of 8kg x 29
each).

i I

a - o
EH’H |CHIjCH9|CHB CHT CHE || CH5 [CH4 CH3 CH2 CHi Cl-lll
e e ) e e e e m—— 0
' - BIEETE o
I
&=y i .|

Example: You can only connect the selected SmartShelf. That is either the 1, 4 or 6 8kg or
20kg or 100 kg PADS on the PCB.

6. Configuration Commands

Bellow, find the available configuration commands and their appropriate responses.

6.1. Set PreDefined Model Number
This will explain how to set the Scale Board (ID) 2 to a predefined model number.

6.1.1. Command : HEAD | L | M | nnnn | FiRMMmmmMm | C | END
nnnn = PCB identification number
mmmmmm = Predefined template type
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6.1.2. Response : HEAD | L | m | Ffimmmm | C | END
mmmmmm = Predefined template type

Example: Set SmartShelf model to F60025.

Command PCB Response

F20D 4D 3030303246363030823535F3 | F2096D 13F3

Response: F60025

6.2. Request PreDefined Model Number

6.2.1. Command : HEADIL1Q I nnnn|C | END
nnnn = PCB identification number

6.2.2. Response : HEAD | L | q | Fifimmmm | C | END
mmmmmm = Predefined template type

Example:

Command PCB Response

F2 07 51 30 30 30 32 54 F3 F209 71 OF F3or
F2 0B 71 002CF3

Response: F60025 id ShelfMode or PADMODE if PadMode

6.3. Set Pad Model Number

6.3.1. Command : HEAD I L IM I nnnn | # | p | ddddeceee | @l | C | END
nnnn = Scale ID number (PCB board)
# = Fixed variable. # in Hex is 23
p = Channel number from ‘0" to ‘9" and ‘A" & ‘B" (10-11)
ddddd = PAD resolution/divisions in Ascii sfring. 1 g = 00001
cccec = PAD Capacity in Ascii string. 6kg = 06000
uu = Two reserve bytes

6.3.2. Response: HEAD | L Im|# | p | dddddeeese | fl 1 C | END

Example:
Command PCB Response
F2 154D 30303032 23303030303031 |F2106D233030303030318036 |
| 30/36/30 30 30 {76078 4E F3 80130130 [#6 1C F3
Response: Resolution: 00001 (@)

Max Capacity: 06000 (g)
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6.4. Request Pad Model Number

6.4.1. Command: HEADILIQ Innnn| #1p|CIEND
nnnn = Scale ID number (PCB board)
# = Fixed variable. # in Hex is 23
p = Channel number from ‘0" to ‘9" and ‘A" & ‘B" (10-11)

6.4.2. Response : HEAD | L | m | GA@AAEEEEE | ' ' 1 C | END
ddddd = PAD resolution/divisions in Ascii sfring. 5 g = 00005
cccee = PAD Capacity in Ascii string. 8 kg = 08000
"' = Black space, reserved character

Example:

Command PCB Response
F2095130303032233049F3 | F20E 71 2062 F3

Response: 00005 g /08000 kg

6.5.  Set Calibration WT when scale is in predefined model

6.5.1. Command : HEAD | L | B | nnnn | WAARMAW | C | END
nnnn = Scale ID number (PCB board)
wwwww = Calibration weight value

6.5.2. Response : HEAD | L I b | (WARMARW | C | END
wwwww = Calibration weight value

Example: Calibration weight of 4 Kg would be set as "04.00". The format must be in
accordance to the PAD resolution.

Command PCB Response

F2 0C 42 30 30 30 32 80'34 2E 30 30 66 F2 08 62 40 F3
F3

Response: 04.00 (kg)
6.6. Set Calibration WT when scale in pad by pad mode

6.6.1. Command : HEAD | L | B I nnnn | # | p | WM | C | END
nnnn = Scale ID number (PCB board)
# = Fixed variable. # in Hex is 23
p = Channel number from ‘0" to ‘9" and ‘A" & ‘B’ (10-11)
wwwww = Calibration weight value
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6.6.2. Response : HEAD | L | b | WA | C | END
wwwww = Calibration weight value

Example: Calibration weight of 4 Kg would be set as "04.00". The format must be in
accordance to the PAD resolution.

Command PCB Response
F2 OE 42 30 30 30 32 23 30 80 34 2E 30 30 F2086280842E808040 |
77F3 F3

Response: 04.00 (kg)
6.7. Request predefined model Calibration WT

6.7.1. Command : HEAD IL1O I nnnn | C | END
nnnn = Scale ID number (PCB board)

6.7.2. Response : HEAD | L 1 o | WA | C | END
wwwww = Calibration weight value

Example: Reads the configured calibration weight.

Command PCB Response
F2 07 4F 3030 30 32 4A F3 F2 08 6F 3130 2E 30 30 48 F3

Response: 10.00 (kg)
6.8. Request pad by pad model Calibration WT

6.8.1. Command : HEADILI1O Innnn|# 1pIC | END
nnnn = Scale ID number (PCB board)
# = Fixed variable. # in Hex is 23
p = Channel number from ‘0" to ‘9" and ‘A" & ‘B’ (10-11)

6.8.2. Response : HEAD | L | o | WA | C | END
wwwww = Calibration weight value

Example: provides value of the calibration weight.

Command PCB Response
F2 09 4F 30 30 30 32 23 30 57 F3 F2 08 6F B4 2E 3030 30 4D F3

Response: 4.000 (kg)
6.9. Request Firmware Version

6.9.1. Command : HEAD ILIVInnnn|C|END
nnnn = Scale ID number (PCB board)
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Communication Protocol

6.9.2. Response : HEAD | L | v | VANAMNAM | C | END
VWV...ww = Version String

Example: Provides the firmware of the Scale Board.

Command PCB Response

F22176
F2 07 56 30 30 30 32 53 F3 78 F3

Response: Speedy V0.03; BL 72263798 V0.03

6.10. Request Serial Number (from Scale PCB Board)

6.10.1.Command : HEAD IL 11 Innnn |1 1C | END
nnnn = Scale ID number (PCB board)

6.10.2.Response : HEAD | L | O | SSSIIINSSS | C | END
8ssS...88SS = 16 bytes SN ASCII string

Example: provides the serial number of the Scale Board.

Command PCB Response

F21330
F208 3130 30 30 32 31 0A F3 F23 F3

6.11. Set Scale Alias Name

6.11.1.Command : HEAD I L 1 1 | nnnn | 2 | G8GGGRGAE | C | END
nnnn = Scale ID number (PCB board)
aaaad..aad = 16 bytes ASCII string Name

6.11.2.Response : HEAD | L | O | (ddd@msaad | C | END
aaaad..aad = 16 bytes ASCII string Name

Example: This command sets the name sent fo the Scale Board. In this example, METTLER

Command PCB Response
F2 18 31 30 30 30 32 32 FT
ﬂ 50 F3
6A F3

Response: METTLER
6.12. Request Scale Alias Name

6.12.1.HEAD ILI 1 Innnn 3 |C|END
nnnn = Scale ID number (PCB board)
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6.12.2.Response : HEAD | L | O | (dG@aNaaa | C | END
aaaaa..aaa = 16 bytes ASCII string Name

Example: This command refrieves the name stored inside the Scale Board.

Command PCB Response

F2 1330
F208 3130 30 30 32 33 08 F3 50 F3

Response: METTLER

7. Addressing Commands

Addressing the Scale Boards is a key component of seffing the SmariShelf Scales network. The first
thing that needs to be done is to address each individual Scale PCB Board, withouf these being
connected fo the network. Use the following commands fo sef the Scale Boards accordingly. From the
factory, the Scale Boards are delivered with the ID set as "0000".

7.1. SetScale ID

7.1.1. Command : HEAD IL1S I nnnn|C | END
nnnn = PCB identification number

7.1.2. Response: HEAD ILIsInnnn|CIEND or
HEAD ILIsTEIxx|CIEND = Error occurred

nnnn = PCB identification number
XX = Error number

Example: Seffing the Scale Board ID to 2.

Command PCB Response
F2 07 53 30 30 30 32 56 F3 F2 07 733030303276 F3

7.2. Retrieve Scale ID

7.2.1. Command : HEAD I L1 A1 CI1END

7.2.2. Response: HEAD I L Ialnnnn | C | END
nnnn = PCB identification number

Example: This command will retrieve the Scale Board ID.

Command PCB Response
F2034142F3 F2 07 61 30 30 30 32 64 F3
Result: 0002
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7.3. Change Scale ID

7.3.1. Command : HEAD I L |1 1 & | nnnn | C | END
xXxxx = old PCB identification number
nnnn = new PCB identification number

7.3.2. Response: HEAD I L lilnnnn|C1END or
HEAD L Ii I Elxx|CI|END = Eror occurred

nnnn = new PCB identification number

Example: This command will change the Scale Board ID to the one indicafed. In this
example, we are changing the Scale Board ID from 3 fo 2.

Command PCB Response
F2 0B 49 3030303243 F2 0769 3030 30 32 6C F3
F3
Result: 0002

7.4. Retrieve Channel Counts

7.4.1. Command : HEADILITInnnn|41C|END
nnnn = new PCB identification number

7.4.2. Response: HEAD I L 10 Iffl 1 CIEND
nn = two byfes ASCii string counts representing the number of channels

Example: This command requests the number of channels from the Scale Board ID 0002.

Command PCB Response
F2 08 3130 30 30 32 34 OF F3 F2 05 30 - 36 F3

Result: 12 (Channels)

8. Operational Commands

This section explains how to perform all the operational commands and their appropriate responses.

8.1.  Request Weight

8.1.1. Command : HEAD ILIW Innnn|IN|C|END
nnnn = PCB identification number
N = pad number from ‘0" fo ‘9" and ‘A" & ‘B (10-11)
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8.1.2. Response: HEAD | L | w | SWARMAVAARMAANX | C | END
S = sign (space or -)
wwwwwwww = Weight in Ib. Pad with leading O's. Includes decimal point
X = Scale Status
e M = In-Motion
e C = Over Capacity
e | =Invalid Weight
e Space =0K
If s = E, then wwwwwwww is an error number

Example:
Command PCB Response
F2 08 57 30 30 30 32 30 6D F3 F20D7720202020362E30303020 |
72 F3

8.2. Request All Weights

8.2.1. Command : HEAD ILIT I nnnn | C|END
nnnn = PCB identification number

8.2.2. Response: HEAD | L I t | GRR I\Iwwwwwwwwll ......... Ilwwwwwwwwlll C | END
Y

Scale Channels

S = sign (space or -)
wwwwwwww = Weight in Ib. Pad with leading 0's. Includes decimal point
X = Scale Status
e M =In-Mofion
e C = Over Capacity
e | =Invalid Weight
e Space = 0K
e chn = Scale pad counts, if scale is predefined model, it will be model
channels counts; if scale is pad by pad, it will be maximum channels
counts.

If s = E, then wwwwwwww is an error number

Example: Weight readings for all channels of the scale PCB

Command PCB Response

F27C 7443
. 20 20 20 36 2E 30 30 30 . <= Channel 0 :
6.000
E 20 20 20 20 34 2E 30 30 28 < Channel 1:4.00

F2 07 54 30 30 30 32 51 F3 m 31 30 20 20 20 20 20 20 20 <= Channel 2: Error
EE 313020202020 2020 . <= Channel 11 :
Error 10
59 F3

METTLER-TOLEDO International Inc. | SmartShelf Scales - Communication Protocol SmartShelf Scales — Communication Protocol — Rev: 07202018



8.3.

Remarks: On the example above, Channel 2 and 11 presented an error 10 that indicates
there is no Weighing Pad connected. The remaining channels were active and found.

Zero Scale

8.3.1. Command : HEADILIZInnnnINICI|END
nnnn = PCB identification number
N = pad number from ‘0" fo ‘9" and ‘A" & ‘B (10-11)

8.3.2. Response: HEAD L1z & ICIEND or
HEAD L1z I EIxx|CI|END — Error occurred

If s = E, then xx is an error number

Example: This command zeros the specified channel number, in this case 0.

Command PCB Response

F2 08 5A 30 30 30 32 30 60 F3 F2 04 7TABA 24 F3

8.4.

Request Valid Channels Weight

8.4.1. Command : HEADILIT I nnnn!|#|C | END
nnnn = PCB identification number

8.4.2. Response: HEAD I L It1fl |\|wwwwwwww|| ......... X | lwwwwwwww|}I CIEND
Y

Scale Channels

s = sign (space or -)
n1, n2...nx = valid channel number, ‘0’~'9" /A'~'B’
wwwwwwww = \Weight in 1b. Pad with leading 0's. Includes decimal point
X = Scale Status
e M = In-Motion
e C = Over Capacity
e | =Invalid Weight
e Space = 0K

If s = E, then wwwwwwww is an error number

Example: Weight readings for all active channels of the Scale PCB

Command PCB Response

F2 08 54 3030303223 7D F3

F2 1A 7423

Ilzo 20 20 36 2E 30 30 32 43 <= Channel 0 : 6.000 with error
20 20 20 20 34 2E 30 30 20 <= channel 1 : 4.00

3F F3

Response Notes: Channel 0: 6.000 C but with error (Message indicating the scale at its
max capacity)
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8.5. Request channels Weight

8.5.1. Command : HEAD L 1T Innnn | N 1C1END
nnnn = PCB identification number
N = It is used in pad by pad mode; it will request fronf number channels weighfs,
where is the number of channels you want fo retrieve weights from. It always start at
0, so N = 1 is just for channel O.

N =3 Channel O + 1 + 2 will be selected, if N =7 Cannel O + 1...+6 will be selected

8.5.2. Response: HEAD I L1t N I\lwwwwwwwwll ......... | |wwwwwwww|’| CIEND
Y

Scale Channels

s = sign (space or -)
wwwwwwww = Weight in Ib. Pad with leading O's. Includes decimal point
X = Scale Status

e M = In-Motion

e  C = Over Capacity

e | =Invalid Weight

e Space =0K

If s = E, then wwwwwwww is an error number

Example: Weight readings for all active channels of the Scale PCB

Command PCB Response
F22274838

20 20 20 36 2E 30 30 31 43 <= channel 0 : 6.000 with error
F2 08 54 30 30 30 32 83 6D F3 20 20 20 20 34 2E 30 31 20 <= channel 1 : 4.00

31302020 20202020 <= Channel 2 : Error 10
70 F3

Response Channel 0 = 6.000 C (Message indicating the scale af its max capacity) and
Channel 2 = error 10 (there is no Weighing Pad connected)

8.6. Reset Scale

8.6.1. Command : HEADILIR Innnn | C|END
nnnn = PCB identification number

8.6.2. Response: HEAD ILIrInnnn|C|END
nnnn = PCB identification number

Example: This command resets all parameters to default values.

Command PCB Response
F2 07 52 30 30 30 32 57 F3 F207723030303277F3
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9. Calibration Commands

This section explains the available calibration commands and their appropriafe responses.

9.1. Start Calibration (step 1)
9.1.1. Command : HEADILICInnnn|INIC|END

nnnn = PCB identification number
N = pad number from ‘0" fo ‘9" and ‘A" & ‘B’ (10-11)

9.1.2. Response: HEAD ILIcIBICIEND or
HEAD I LIc | EIxxIC|END = Error number

XX = Error number

Example:
Command PCB Response
F2 08 43 303030323079 F3 F2 04 63 . 32 F3

Remarks: This step is used to set the zero to empty

9.2. Sample Deadload (step 2)
9.2.1. Command : HEAD ILITEInnnn|NICIEND

nnnn = PCB identification number
N = pad number from ‘0" fo ‘9" and ‘A" & ‘B (10-11)

9.2.2. Response: HEAD IL1elEICIEND or
HEAD | L1e | Elxx IC|END - Error number

XX = Error number

Example:
Command PCB Response
F2 08 453030303230 7F F3 F2 04 65 . 27 F3

Remarks: This step is used to adjust the preload and sets the zero with a fare

9.3. Sample Load (step 3)
Place the calibration weight on the platter before sending the command.
9.3.1. Command : HEAD ILIFInnnnINIC|END

nnnn = PCB identification number
N = pad number from ‘0" fo ‘9" and ‘A" & ‘B’ (10-11)
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HEADILIfIlICIEND or
HEAD I LIf1E I xxIC | END = Error number

9.3.2. Response:

XX = Error number

Example:
Command PCB Response
F2 08 46 3030 30 3230 7C F3 F2 04 66.21 F3

Remarks: This step is used to calibrate the Pad with the predefermined weight in 6.5.

10. Error Codes

If an error occurs during any of these steps, you will need to re-start the steps from the beginning.

Error

Number Description Notes
Load cell data is not correct. Exceeding limits. Try fo
1 Load cell error recalibrate the pad. If not successful, try connecting a
working pad. If successful, the A/D channel is bad;
otherwise the load cell is defective.
9 Calibrate dafa emply Channel is not calibrated. Please calibrate the weight pad on
the channel.
. Pad is in motion stafus, can’t get stable weight. Wait for
) In motion
stable pad
4 Scale model nof set Scale model has not been set. Set the scale Model. For
example “A60008"
Channel number has some limitation. For example 0~5 for 6
5 Scale channel number error channel Scale Board. If you fry to read channel number 8,
you will receive this error. This is an application error.
6 Command error Command is not correct, check your syntax.
7 Epromidirenol EEPROM data error. Try o download firmware and recalibrate
the scale. If error continues, change the PCBA Scale Board.
Ensure the calibrafion weight is correct. Software has a built
8 Ertor calibration weight in folerance to ensure the calibrafion weight is within the
limits. For example, if sef for bkg, the weight should be close
fo bkg, or else, it will fail.
10 Pad disabled, can’t weight Scale is not in Padmode, but a weight has been requested.
1 Shelf mode can’t run Scale is set in Shelf mode. Padmode sefting commands
command of pad cannot be used.
12 Pad mode can’t run Scale is set in Padmode. Shelf mode sefting commands
command of shelf cannot be used.
Scale is in power up mode, Command was sent foo quickly. Wait for 3-5 seconds after
PW please wait several seconds power up.

fo send command
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11. ASCII Table

The ASCII table can be used fo determine the required code for each of the commands listed in this

manual.
Dec Hex Char Dec Hex Char Dec Hex Char Dec Hex Char
0O 00 hul 32 20 Space 64 40 @ 96 60
1 01 Startof heading 33 21 ! 65 41 A 97 61 a
2 02 Startof text 34 22 " 66 42 B S8 62 b
3 03 Endof text 35 23 # 67 43 C 99 63 c
4 D4 Endoftransmit 36 24 § 68 44 D 100 64 d
5 05 Enquiry 37 25 3 69 45 E 101 65 e
6 06 Acknowledge 38 26 &£ 70 46 F 10z 86 £
T 07 Audible bel 39 27 ! 71 47 G 103 67 g
§ 08 Backspace 40 28 | 72 48 H 104 68 h
9 09 Horizontal tab 41 29 ) 73 49 I 105 69 i
10 OA Line feed 42 2A % 74 4A J i0e B6A 3
11 0B Werical tab 43 2B + 75 4B K 107 6B k
12 0OC Formfeed 44 2C 76 4C L 108 eC 1
13 0D Carriage return 45 2D - 77 4D M 108 6D m
14 OE Shift out 48 ZE . 78 4E N 110 6E n
15 OF Shitin 47 2F / 79 4F O 111 6F o
16 10 Datalink escape 43 30 O g0 50 P 112 70 p
17 11 Device control 1 49 31 1 81 51 @ 113 71 q
18 12 Device control 2 50 32 2 g2 52 R 114 72 r
19 13 Device control 3 51 33 3 83 53 3 115 73 s
20 14 Device control 4 52 34 4 84 54 T 116 74 t
21 15 Neg.acknowledge 53 35 5§ 85 55 U 117 75 u
zZ 16 Synchronous idle 54 36 6 56 56 V 1186 76 v
23 17 Endtrans. block 55 3% 7 g7 57 W 119 77 w
24 18 Cancel 56 38 &8 g8 58 X 120 78 x
25 19 End of medium 57 39 9 89 59 ¥ 121 79 vy
26 1A Substitution 58 3A 90 5A I 122 7A =z
27 1B Escape 59 3B : 91 5B [ 123 7B |
28 1C File separator 60 3C < 92 5C 124 7C |
29 1D Group separator 61 3D = 93 5D ] 125 7D 1}
30 1E Record separator 62 3E > 94 5E * 126 TE ~
31 1F Unit separator 63 3F 2 95 5SF 127 7F 0O
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