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Perform Memory Test 
Once the, 'Perform memory test', option is highlighted press Green. 

The memory test checks all of the Product results against their 
checksums.  If the test result is a pass then no action is taken.  If any 
tests fail then the Memory checksum requires updating.  Use the 
encoder and press Green to choose an action if corrupted tests are 
found. 

Note 

The memory checksum is the sum of all of the memory 
excluding display data, registers and deleted tests. 
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Delete Single Product 
Enter the Product number to delete a single Product and press Green. 

A warning ‘Are You Sure?’ prompt box will appear.  Press CANCEL fast 
key to abort and return to the previous menu or press ‘Yes' fast key to 
perform the delete operation and return to the previous menu. 

Note:

Deleting Products in this way will delete all of the matched
Products across all of the Sites and Locations. 

When a single Product is deleted it is not removed from 
memory but hidden from the user. This test is still resident in 
memory and is taking up memory space, and this test can be 
reviewed / downloaded at a later date. Since the test is still 
resident in memory the View Memory Capacity figure may
seem false. I.e. whilst you may think you have no results stored 
and the View Memory Capacity indicates there are results 
stored, previously deleted Products are resident in memory. In
this situation to remove all resident tests select clear results 
memory. 
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Clear Results Memory 
This option will delete (permanently) the entire test results of all 
Products tested and currently stored in memory and should be used 
with CAUTION!  

A warning ‘Are You Sure?’ prompt will appear.  Press the CANCEL 
(NO) fast key to return to the previous menu or press the YES fast key 
to perform the delete (Clearing) operation and return to the previous 
menu. 

Note 

It is recommended that the memory Results should be Downloaded to 
other retrievable form or format before embarking on clearing them 
from the system memory. This Deletion is Permanent. 

To ensure unauthorized tempering this Option must always be 
password protected for access. 

Clear Upload Memory 
This option will delete all of the Product codes that have been 
uploaded from an external computer and should be used with 
CAUTION! 

Note 

Users will be asked whether they are sure about performing 
this action. 

A warning ‘Are You Sure?’ prompt will appear.  Press the CANCEL fast 
key to return to the previous menu or press the YES fast key to perform 
the delete operation and return to the previous menu. 
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How to Change User Name 

At the Main Menu screen select Change User and press Green (or 
press Change User fast key). Use the encoder to highlight a user name 
and press Select User fast key or press Green to select desired option. 
Selected option will be automatically updated. For a user not found in 
list, select New from list and you will be prompted to enter name of the 
new user. Press Insert to accept each data field entered and then press 
green button to accept new User name. The total number of users 
available in list is 20. 

Edit User Name
To edit User name see sections on How to use Setup & Edit User list.  
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How to Change Site Name 
At the Main Menu screen select Change Site and press Green. Use the 
encoder to highlight a site name and press Select Site fast key or press 
Green to select desired site. Selected option will be automatically 
updated. For a site not found in list, select New from list and you will be 
prompted to enter name of the new site. Press Insert to accept each 
data field entered and press Green to accept ‘New’ site name. The total 
number of sites available in list is 20. 

Edit Site Name
To edit Site name see sections on How to use Setup & Edit Site list. 

How to Change Location Name
At the Main Menu screen select Change Location and press Green. 
Use the encoder to highlight a location name and press Select
Location fast key or press Green to accept desired location. Selected 
option will be automatically updated. For a location not found in list, 
select New from list and you will be prompted to enter name of the new 
location. Press Insert to accept each data field entered and press 
green to accept ‘New’ location name. The total number of locations 
available in list is 50. 
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Edit Location Name 
To edit Location name see sections on How to use Setup & Edit 
Location list. 
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Edit Location Name
To edit Location name see sections on How to use Setup & Edit 
Location list. 
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How to use Help
The Tester is provided with an on-line help function, which can be 
called up at during the test screens by pressing the Help fast key.

Each test will have three or four help pages depending on connection 
information. 

Help provided to the User
The Help function provides the following information: - 

Description of Test 
The first help page shown contains information on the particular test, 
including its icon and a description of the purpose of the test. 

How to Perform Tests 
The second page of information describes how the Tester performs the 
test. A diagram showing how to connect the Tester to the EUT is 
included. An example for the Insulation test is shown below: - 

A description of how to connect the test leads and perform the test is 
provided in a step-by-step format. 
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Note: 

This topic will cover one or two pages depending on the 
connection options available (Insulation and Hipot can be Class 
1 or Class 2).   Each connection option will have a new page of 
information. 

Why tests fail 
The final page of information provides guidance on why a test may fail 
e.g. connection problems.  This includes a step by step checklist to
ensure all of the connections are correct and secure.

The effect of User Levels during Test Sequences 
There are two possible user levels: Novice and Advanced. 

Note 

The user level for a new user is set to Novice. 

Novice User Level 
When the user level is set to Novice Level, the help information is 
displayed before every new test 

Press the Green button key to continue the sequence. 

Advanced User Level 
When the user level is set to ‘Advanced Level’, no help information will 
be shown before a test.  Use the Help/Information key for help 
information if required at any time. 
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Chapter 4   Tips & Troubleshooting 

Power -On Self tests: 
When the tester is powered on, a number of messages can possibly 
appear as the tester performs safety tests on itself and the mains 
power supply. 

Temperature monitoring 
The tester is provided with temperature monitoring facilities to ensure 
that prolonged tests do not overheat sensitive components.  If, during 
testing a ‘Over temperature’ warning is displayed, switch off any EUT, 
and allow the tester to cool.  This is provided to allow the EUT to be 
switched off in a controlled way. 

Barcodes 

Barcode Scanner Specification 
The Hal Tester can be used with barcodes and barcode scanners, 
readers or wands. These connect to the serial (RS232) connector. The 
required configuration is as follows: - 

Baud Rate: 9600 
Start Bits: 2 
Data Bits 8 
Stop Bits: 2 (1 Combi) 
Parity: None
Inter-character Delay: 20ms 

When to use a Barcode Scanner 
Barcodes can be scanned at the following points: - 

• Entering a Test code as part of an Automatic Test or Test Setting
Editor

• Selecting Test type

• Entering  Product number, changing  User, Site or Location

• Entering Comments and where text is needed.
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Interfacing 
The Tester provides three interfacing ports: - 

For connection to a PC, printer or Barcode Reader 

To avoid any problems during download, ensure that leads are 
undamaged and correctly wired. 

The Connector pin-outs for Serial ports are shown below: - 

Parallel - The Hal range features a serial port.  However a serial to 
parallel adapter is available to allow interface with parallel ports.  See 
accessories in Chapter 6. 
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Downloading to Computer Software 

Serial Port 
The serial port uses a standard 9-way D-type connector 

Pin Description 

1. N.C.
2. RX
3. TX
4. DTR
5. 0V
6. N.C.
7. 0V
8. N.C.
9. +5V

Baud Rate: 9600, 19200, 28800 (selectable) 

Start Bits: 2 

Data Bits 8 

Stop Bits: 1 (2 Scan) 

Parity: None

Flow-control Xon/Xoff (not on Scan) 

Inter-character Delay: 20ms
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Chapter 5   Maintaining the Tester 

Cleaning the Tester 
The Tester case can be cleaned with a damp cloth, with if necessary, a 
small amount of mild detergent.  Prevent excessive moisture around 
the socket panel or in the lead storage area. 

Do not allow liquid inside the Tester, or near the socket panel.  Do not 
use abrasives, solvents, or alcohol. 

If any liquid is spilt into the Tester case, the Tester should be returned 
for repair, stating the cause of the defect. 

User Maintenance 
The Tester is a rugged quality instrument.  However, care should 
always be taken when using, transporting and storing this type of 
equipment.  Failure to treat the product with care will reduce both the 
life of the instrument its reliability. 

If the Tester is subject to condensation, allow the Tester too completely 
dry before use. 

• Always check the Tester and all test leads for signs of damage and
wear before use.

• Do not open the Tester under any circumstances.

• Keep the instrument clean and dry.

• Avoid testing in conditions of high electrostatic or electromagnetic
fields.

• Maintenance should only be performed by authorized personnel.

• There are no user replaceable parts in the Tester.

• The unit should be regularly calibrated (at least annually).
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For Service and calibration contact:- 

Service Dept., 
Seaward Group.
Unit 11
Bracken Hill 
South West Industrial Estate 
Peterlee
Co. Durham 
SR8 2LS
England 

Tel: +44 (0)191 587 8739 

Fax: +44 (0)191 587 8737 

E-mail : service@seaward.co.uk
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Chapter 6   Accessories 

Standard Accessories 
Accessory Part H100 H101 H102 H103 H104 

IEC Mains Lead (U.K.) 39044 1 1 1 1 

13A Mains Lead (U.K.)  1 

IEC Mains Lead (U.S.A) 48329 1 1 1  

20A Mains Lead (U.S.A)    1 

IEC Mains Lead (Euro) 48230 1  1  

16A Mains Lead (Euro)    1 

IEC Mains Lead (Danish) G2-5004 1  1  

Output Box (UK) G2-5001  1 1

Output Box (Euro) G2-5002  1 1 

Output Box (USA) G2-5003  1 1 

No Burn Ground Bond 

Probe 

01520/1 1 1 1

Hipot Probe 03919/2  1 1

Hipot Clip & Lead H-5003  1 1 

Guard Plug CON965/L 1 1 1 1 1
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Optional Accessories

Accessory 
Part 
Number 

Hipot Probe + lead 03918/2 

Ground Bond Clip Lead 01521/1 

Hand Held Guard Switch DCS317 

Calibration Checkbox V242 

CCD Barcode Scanner 194A922 

Desk Test n Tag Printer 312A912 

Thermal Label Printer (Martel) 283A954 
Thermal Printer Labels for Martel 283A304 
Product Number Labels (250) 194A307 

Test Code Labels (240) 194A308 

Serial to Parallel adapter 270A954 

Serial-PC Download Lead (9-9 way) H-5014 

Serial-PC Download Lead (9-25way)  194A920 

Pass Labels (500) 91B038 

Desk T n T Labels (Orange) 312A954 

Desk T n T Labels (White) 312A951 

Desk T n T Labels (Yellow) 312A956 

Desk T n T Labels (Blue) 312A957 

Desk T n T Labels (Red) 312A961 

Desk T n T Labels (Green) 312A962 

Desk T n T Ribbon 312A952 

Status Beacon (mains cord 230/110V) H – 5017
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Desk T n T Ribbon 312A952 

Status Beacon (mains cord 230/110V) H – 5017 
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Optional Accessories

Accessory
Part
Number

Hipot Probe + lead 03918/2 
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Status Beacon (mains cord 230/110V) H – 5017 
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Chapter 7   Specifications 

Input Rating 
Supply Voltage selectable 115V/230V a.c. RMS 

Frequency 50/60 Hz 

Fuse 3 amps 250V H101 & H102 

5 amps 250V H103 

 2 x 5 amps 250V, 2 x F16A HRC 300V, 2 x 20A HRC 300V HAL 104 

Display 
Type   ¼ VGA Monochrome Graphical 

Environmental Specifications  
Operating Temperature   0C to +45 C 
Storage Temperature   -20C to +60 C
Humidity   Non Condensing (<10C) 95% 
RH 
Dust/Water Resistance  Min IP40 

Mechanical Specification 
Size (HxWxL)   300mm-200mm-370mm 
Weight   15kg Approx 

Safety Specifications  
Electrical Safety   IEC 1010-1; CAT II 300V, 
Pollution Degree II 

EMC
RFI Susceptibillity 3 Volts per Meter as per 
IEC1000-4-3
Radiation     EN61326-1-1998   (Class A) 
ESD     IEC 801-4 
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Earth / Ground Bond Test 
Test Voltage     Nominal 6V AC 
Frequency Independent of Supply 50 or 60 Hz) 
Display Range and Accuracy  0-1500mΩ  ±2% ±5 Counts 
Display Resolution  1 mΩ   
Compliance Test Ranges 
Current/Load Resistance/Time  5 A  - 1000mΩ - Continuous 

10 A -  500mΩ  -  Continuous 
25 A -  200 mΩ -  Continuous 

     30 A - 150 mΩ  -   60 secs  
40A -  100 mΩ   -   60 secs

Settable Output Current Range  0.1A – 40.0A 
Selectable Pass/Fail Levels 0-1500 mΩ

Remote Test Initiation – via No-Burn Ground Bond Probe 

Insulation Test
DC Output Voltage 250V, 500, or 1000V Selectable 
Display Range   0.01MΩ-500MΩ
Display Range / Accuracy 0.03MΩ - 350 MΩ ± 5% ± 5 Counts

350MΩ -500 MΩ Indication Only
Display Resolution 0.01MΩ
Pass/Fail Level  0.00MΩ-500.0MΩ
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AC HiPot Test 
Programmable Voltage Range 0.10 kV-5.00 kV (10V/Step) 
Frequency Independent of Supply 50 or 60 Hz 
Voltage Display and Accuracy 0.10 kV-5.00kV ±1% ± 5 Counts 
Voltage Display Resolution 0.01kV 
Current Display and Accuracy 0.01mA-20.00mA ±1% ± 5 Counts 
Current Display Resolution 0.01mA 
Selectable Range of Pass/Fail Levels* 0.01mA-20.00mA 
Maximum Current Output 20.00mA @5kV
Optional Arc Detection 9 Levels 

DC HiPot Test 
Programmable Voltage Range 0.10 kV-6.00 kV (10V/Step ) 
Voltage Display and Accuracy 0.10 kV-6.00kV ±1% ± 5 Counts 
Voltage Display Resolution 0.01kV 
Current Display R and Accuracy 0.01mA-10.00mA ±1% ± 5 Counts 
Current Display Resolution 0.01mA 
Selectable Range of Pass/Fail Levels* 0.01mA-10.00mA 
Maximum Current Output  10.00mA  
Optional Arc Detection  9 Levels 

* Full selectable range only achievable with the use of Safety Base, excluding HAL102 
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Powered Leakage Tests
Power Output Rating 
Test Voltage  110V – 230V AC 20A nominal (Vin-

Vout) 
Maximum Power Output 

Up to 5.0kVA (dependant on mains 
supply rating) 
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Phase Power Factor Measurement 

Vout) 
m Power Output 

Up to 5.0kVA (dependant on mains 
supply rating) 

 Power Measurement 

ltage  110V – 230V AC 20A nominal (Vin-
Vout) 

m Power Output 
Up to 5.0kVA (dependant on mains 
supply rating) 

 Power Measurement 
Display Range and Accuracy   Ratio 0.000 -1.000 ± 0.030 

Selectable Range of Pass/Fail Levels 0.000-1.000 

Display Range and Accuracy   Ratio 0.000 -1.000 ± 0.030 

Selectable Range of Pass/Fail Levels 0.000-1.000 
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Selectable Range of Pass/Fail Levels             000.2 - 999.9VA
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ble Range of Pass/Fail Levels 0.01mA-20mA 
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 Resolution    0.01 
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ing Device 

IEC/EN 60990 Fig 4 

(IEC/EN 60990 Fig 3 or Fig 5 Upon Request) 
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(IEC/EN 60990 Fig 3 or Fig 5 Upon Request) 



Your Hal tester 

96

Mechanical 
Size 370mm x 300mm x 204mm 

Weight 15kg 

Environmental 
Operating  0ºC to 40ºC (non condensing) 

Storage -10ºC to 50ºC (non condensing)

Maximum R.H 90%  

Protection Level CAT II 300V 

Pollution Degree 1 as per EN61010-1 
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Appendix A   Purpose of Tests 

Insulation Test

Warning

1000V, 500 V, and 250 V D.C. test voltage

This test is used to verify that adequate insulation exists between the
mains supply pins and earth. 

During the insulation test, a HV DC voltage is applied between the 
earth pin and both the live and neutral pins of the Product mains supply 
plug. The Tester displays the resistance measured and allows the user 
to confirm sufficient insulation exists. 

For a product that incorporates over-voltage protection, a 250V DC 
test voltage is provided to allow a reading to be taken without the 
protection devices generating a false failure. 

Hipot Test

Warning

5000V a.c./6000V d.c. Test voltage

This test is used to determine that the insulation is of sufficient strength 
to prevent breakdown, particularly where high transient voltages are 
likely. This test can be omitted when testing equipment with 
components whose voltage withstands rating is insufficient to 
accommodate the test without damage. This is especially true of IT 
equipment. 

For Class I Products, a nominal test voltage of 1.5kV AC RMS is 
applied between the earth pin, and both the live and neutral pins of the 
Product mains supply plug 

For Class II Products, a nominal voltage of 3kV AC RMS is applied 
between the Hipot probe tip and the live and neutral pins of the 
Product mains supply plug.
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Ground (Earth) Bond Test 
 

Caution 

6V (no-load) 0- 40A AC test Current 

This test is to ensure that the connection between the earth pin in the 
mains plug of the appliance and the metal casing of the appliance is 
satisfactory and of sufficiently low resistance. This test is usually done 
on Class 1 (Metal Case) products only. 

During the test, an AC voltage and the test current is applied between 
the earth pin of the mains supply plug and the ground (earth) bond test 
lead clip/probe. The test output box must be used for connection to 
the EUT for this test. When a ground bond test probe (optional item) is 
used the special (shorted) guard switch plug provided should be used 
in combination to free user of pressing the guard switch during the test. 

A high current is normally used to stress the connection under fault 
conditions. The length of the test should be limited to prevent damage 
due to overheating. Tests currents of up to 40A AC are available from 
this tester. The test output currents, test duration and set resistance
HI/LO values limits are fully programmable. The Tester measures the 
test values using a 4-wire measurement method then displays the 
resistance measured and allows the user to confirm that sufficiently low 
resistance exists within the EUT protective bonding path. 

Caution

Prolonged use of the ground bond probe at high currents can lead to
a high probe temperature. Care should be taken to avoid touching the
probe tip under these conditions. The Tester’s internal over
temperature switch may operate with prolonged repetitive use of high
test currents. In this instance an error message will be displayed. In
order to proceed with further tests the Tester must be allowed to cool
down.
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Powered Load and Leakage Test

Caution 

The Powered Leakage tests provide four main measurements:- 

1 - Power Measurement 

This is the power drawn when the EUT is supplied with the nominal 
MAINS voltage. 

2 – Power Factor 

Power factor is often used to ensure that products using motors have 
been constructed correctly and that there is no likelihood that moving 
parts such as motor bearings have been damages or seated incorrectly. 

3 – Earth Leakage (Protective Conductor Current) 

Protective conductor current is a measure of the current that is flowing 
to earth from the EUT. 

4 – Touch Leakage (Touch Current) 

Touch Current is a measure of the current that would flow through the 
human body if a person was to touch the EUT whilst it is in operation. 
The Ground / Earth Bond probe is used to provide a path to Earth via 
the internal body model measuring device. 
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Appendix B   Reference 

Factory-set Test Sequences 
1. Name - Default AC Hipot

Rise Time – 2.0 s
Hold Time – 10 s
Fall Time – 2.0 s
Output Voltage - 2.5 kV a.c.
Low Trip Level – 7.0 mA
High Trip Level – 10.0 mA
Arc Detection Setting – Level 5
Number of Tests – 1
Start Conditions – External Guard + START Button

2. Name - Default DC Hipot
Rise Time – 2.0 s
Hold Time – 2.0 s
Fall Time – 2.0 s
Output Voltage - 0.5 kV d.c.
Low Trip Level – 7.0 mA
High Trip Level – 10.0 mA
Arc Detection Setting – Level 5
Number of Tests – 1
Start Conditions – External Guard + START Button
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Test code Tables 
Seaward Test codes are an 11-character string where each character 
is in the ASCII range ‘0’ to ‘9’ and ‘A’ to ‘Z’. The character count starts 
from left to right. The example below shows Z as digit 1 or (character 
no. 1) and the integer 1 as digit 2 (character no. 2) and so on. 

e.g.      Z1234567890    

Digit 1 (Character 1) – Test code Type 

Digit 1 associates the test code with Seaward Group Ltd. Equipment 

Digit 1 : Test code Type 

‘Z’ Seaward Group Ltd. Test code 

Digit 2 – Test Type 

Digit 2 represents the type of test to be performed.  On the H102 it also 
encodes the status of H102 channel 1 – only relevant if the test code is 
at the top of a loop. If no channels are explicitly encoded for use then 
channel 1 will be used. 

H101 

Digit 2 : Test Type 

‘0’ Skip Test 
‘1’ AC Hipot 50Hz 
‘2’ AC Hipot 60Hz 
‘3’ DC Hipot 
‘4’  DC Insulation Resistance 
‘5’ – ‘9’ Not Used 
‘A’ – ‘Z’ Not Used 
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‘F’ + 15 + 15 + 108 + 72 
‘G’ + 16 + 16 + 144 + 72 
‘H’ + 17 + 17 + 180 + 72 
‘I’ + 18 + 18 + 0 + 108
‘J’ + 19 + 19 + 36 + 108
‘K’ + 20 + 20 + 72 + 108
‘L’ + 21 + 21 + 108 + 108
‘M’ + 22 + 22 + 144 + 108
‘N’ + 23 + 23 + 180 + 108
‘O’ + 24 + 24 + 0 + 144
‘P’ + 25 + 25 + 36 + 144
‘Q’ + 26 + 26 + 72 + 144
‘R’ + 27 + 27 + 108 + 144
‘S’ + 28 + 28 + 144 + 144
‘T’ + 29 + 29 + 180 + 144
‘U’ + 30 + 30 + 0 + 180
‘V’ + 31 + 31 + 36 + 180
‘W’ + 32 + 32 + 72 + 180
‘X’ + 33 + 33 + 108 + 180 
‘Y’ + 34 + 34 + 144 + 180 
‘Z’ + 35 + 35 + 180 + 180 Your Hal tester 
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‘F’ + 15 + 15 + 108 + 72 
‘G’ + 16 + 16 + 144 + 72 
‘H’ + 17 + 17 + 180 + 72 
‘I’ + 18 + 18 + 0 + 108 
‘J’ + 19 + 19 + 36 + 108 
‘K’ + 20 + 20 + 72 + 108 
‘L’ + 21 + 21 + 108 + 108 
‘M’ + 22 + 22 + 144 + 108 
‘N’ + 23 + 23 + 180 + 108 
‘O’ + 24 + 24 + 0 + 144 
‘P’ + 25 + 25 + 36 + 144 
‘Q’ + 26 + 26 + 72 + 144 
‘R’ + 27 + 27 + 108 + 144 
‘S’ + 28 + 28 + 144 + 144 
‘T’ + 29 + 29 + 180 + 144 
‘U’ + 30 + 30 + 0 + 180 
‘V’ + 31 + 31 + 36 + 180 
‘W’ + 32 + 32 + 72 + 180 
‘X’ + 33 + 33 + 108 + 180 
‘Y’ + 34 + 34 + 144 + 180 
‘Z’ + 35 + 35 + 180 + 180 
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The earth bond limit lookup table contains the following milli-ohm 
values: 

+ 0 + 36 + 72 + 108 + 144 + 180

+ 0 Note 1 36 72 140 340 700 

+ 1 1 37 73 145 350 710

+ 2 2 38 74 150 360 720

+ 3 3 39 75 155 370 730

+ 4 4 40 76 160 380 740

+ 5 5 41 77 165 390 750

+ 6 6 42 78 170 400 760

+ 7 7 43 79 175 410 770

+ 8 8 44 80 180 420 780

+ 9 9 45 81 185 430 790

+ 10 10 46 82 190 440 800

+ 11 11 47 83 195 450 810

+ 12 12 48 84 200 460 820

+ 13 13 49 85 205 470 830

+ 14 14 50 86 210 480 840

+ 15 15 51 87 215 490 850

+ 16 16 52 88 220 500 860

+ 17 17 53 89 225 510 870

+ 18 18 54 90 230 520 880

+ 19 19 55 91 235 530 890

+ 20 20 56 92 240 540 900

+ 21 21 57 93 245 550 910

+ 22 22 58 94 250 560 920

+ 23 23 59 95 255 570 930

+ 24 24 60 96 260 580 940

+ 25 25 61 97 265 590 950

+ 26 26 62 98 270 600 960

+ 27 27 63 99 275 610 970

+ 28 28 64 100 280 620 980 

+ 29 29 65 105 285 630 990 

+ 30 30 66 110 290 640 1000 

+ 31 31 67 115 295 650 1100 

+ 32 32 68 120 300 660 1200 
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+ 33 33 69 125 310 670 1300 

+ 34 34 70 130 320 680 1400 

+ 35 35 71 135 330 690 1500 

Note 1: The lookup index of 0 is used to represent 0 milli-ohms for the 
lower limit, 
and 9999 milli-ohms for the upper limit. 

The power limit lookup table contains the following kVA values: 
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+ 0 + 36 + 72 + 108 + 144 + 180
+ 0 Note 

1 
0.090 0.290 0.875 2.050 4.700 

+ 1 0.001 0.095 0.300 0.900 2.100 4.800 
+ 2 0.002 0.100 0.310 0.925 2.150 4.900 
+ 3 0.003 0.105 0.320 0.950 2.200 5.000 
+ 4 0.004 0.110 0.330 0.975 2.250 5.250 
+ 5 0.005 0.115 0.340 1.000 2.300 5.500 
+ 6 0.006 0.120 0.350 1.025 2.350 5.750 
+ 7 0.007 0.125 0.360 1.050 2.400 6.000 
+ 8 0.008 0.130 0.370 1.075 2.450 6.250 
+ 9 0.009 0.135 0.380 1.100 2.500 6.500 

+ 10 0.010 0.140 0.390 1.125 2.550 6.750 
+ 11 0.011 0.145 0.400 1.150 2.600 7.000 
+ 12 0.012 0.150 0.410 1.175 2.650 7.250 
+ 13 0.013 0.155 0.420 1.200 2.700 7.500 
+ 14 0.014 0.160 0.430 1.225 2.750 7.750 
+ 15 0.015 0.165 0.440 1.250 2.800 8.000 
+ 16 0.016 0.170 0.450 1.275 2.850 8.250 
+ 17 0.017 0.175 0.460 1.300 2.900 8.500 
+ 18 0.018 0.180 0.470 1.325 2.950 8.750 
+ 19 0.019 0.185 0.480 1.350 3.000 9.000 
+ 20 0.020 0.190 0.490 1.375 3.100 9.250 
+ 21 0.022 0.195 0.500 1.400 3.200 9.500 
+ 22 0.025 0.200 0.525 1.425 3.300 9.750 
+ 23 0.027 0.205 0.550 1.450 3.400 10.000 
+ 24 0.030 0.210 0.575 1.475 3.500 10.250 
+ 25 0.035 0.215 0.600 1.500 3.600 10.500 
+ 26 0.040 0.220 0.625 1.550 3.700 10.750 
+ 27 0.045 0.225 0.650 1.600 3.800 11.000 
+ 28 0.050 0.230 0.675 1.650 3.900 11.250 
+ 29 0.055 0.235 0.700 1.700 4.000 11.500 
+ 30 0.060 0.240 0.725 1.750 4.100 11.750 
+ 31 0.065 0.245 0.750 1.800 4.200 12.000 
+ 32 0.070 0.250 0.775 1.850 4.300 12.250 
+ 33 0.075 0.260 0.800 1.900 4.400 12.500 
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+ 34 0.080 0.270 0.825 1.950 4.500 12.750 
+ 35 0.085 0.280 0.850 2.000 4.600 13.000 

Note 1: The lookup index of 0 is used to represent 0.000 kVA for the 
lower limit, 
and 99.99 kVA for the upper limit. 
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Digit 8 Lower Power Factor Limit (PWRLK & PWRTLK) 
Digit 9 Upper Power Factor Limit (PWRLK & PWRTLK) 

Digit 8 Digit 9 
LOW 
LIMIT 

HIGH 
LIMIT 

‘0’ 0.000 1.000 
‘1’ 0.025
‘2’ 0.050
‘3’ 0.075
‘4’ 0.100
‘5’ 0.125
‘6’ 0.150
‘7’ 0.175
‘8’ 0.200
‘9’ 0.225
‘A’ 0.250
‘B’ 0.275
‘C’ 0.300
‘D’ 0.325
‘E’ 0.350
‘F’ 0.375
‘G’ 0.400
‘H’ 0.425
‘I’ 0.450
‘J’ 0.475
‘K’ 0.500
‘L’ 0.525
‘M’ 0.550
‘N’ 0.575
‘O’ 0.600
‘P’ 0.625
‘Q’ 0.650
‘R’ 0.675
‘S’ 0.700
‘T’ 0.725
‘U’ 0.750
‘V’ 0.775
‘W’ 0.800
‘X’ 0.825
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'Y' 0.850
'Z' 0.875
'+' 0.900
'-' 0.925
'%' 0.950
'$' 0.975
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Digit 10 Arc Detection Sensitivity (AC/DC HIPOT & DC IR) 

For high-voltage test types digit 10 represents a level of arcing to be 
detected by the unit. A test is completed when an arc is detected. 

For high-voltage test types digit 10 also encodes the status of H102 
channels 2 and 3 – only relevant if the testcode is at the top of a loop. If 
no channels are explicitly encoded for use then channel 1 will be used. 

H102 Channels 2 and 3 
2 and 

3 
3 only 2 only neithe

r 
0. Off / disabled. ‘0’ ‘A’ ‘K’ ‘U’ 
1. Most sensitive setting.
All arcs terminate the
test.

‘1’ ‘B’ ‘L’ ‘V’ 

2. ‘2’ ‘C’ ‘M’ ‘W’ 
3. ‘3’ ‘D’ ‘N’ ‘X’ 
4. ‘4’ ‘E’ ‘O’ ‘Y’ 
5. Medium sensitivity.
Only medium to high
energy arcs terminate
the test.

‘5’ ‘F’ ‘P’ ‘Z’ 

6 ‘6’ ‘G’ ‘Q’ ‘+’ 
7 ‘7’ ‘H’ ‘R’ ‘-’ 
8 ‘8’ ‘I’ ‘S’ ‘%’ 

A
rc

 D
et

ec
tio

n 

9. Least sensitive.
Only high energy arcs
terminate the test.

‘9’ ‘J’ ‘T’ ‘$’ 
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Digit 10 – Arc Detection Level (Hal) 

Digit 10 represents a level of arcing detection, which will terminate the 
current test sequence when selected level is reached. 

Digit 10 : Arc Detection Level 

‘X’ Disabled / Off 
‘1’ Most sensitive setting – All arcs terminate test 
‘2’
‘3’
‘4’
‘5’ Medium sensitivity  
‘6’
‘7’
‘8’

Least sensitive – Only large arcs terminate test 
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Digit 10 – Arc Detection Level (H102) 

Digit 10 represents a level of arcing detection, which will terminate the 
current test sequence when selected arc level is reached. 

Digit 10 also encodes the status of H102 channels 2 and 3 – only 
relevant if the test code is at the top of a loop. If no channels are 
explicitly encoded for use then channel 1 will be used. 

Digit 10 

 H102 Channels 2 and 3Arc Detection levels 
2 & 3 3 only 2 only neither

X Off / Disabled  ‘0‘  ‘A’  ‘K’  ‘U’ 

1 
Most sensitive setting. 
All arcs terminate test 

 ‘1’  ‘B’  ‘L’  ‘V’ 

2  ‘2‘  ‘C’  ‘M’  ‘W’ 

3  ‘3’  ‘D’  ‘N’  ‘X’ 

4  ‘4‘  ‘E’  ‘O’  ‘Y’ 

5 Medium sensitivity  ‘5’  ‘F’  ‘P’  ‘Z’ 

6  ‘6‘  ‘G’  ‘Q’  ‘+’ 

7  ‘7’  ‘H’  ‘R’  ‘-’ 

8  ‘8‘  ‘I’  ‘S’  ‘%’ 

9 
Least sensitivity. 
Only high energy arcs 
terminate test

 ‘9‘  ‘J’  ‘T’  ‘$’ 
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Digit 10 – Arc Detection Level (H101, H103 H104 AC/DC Hipot & 
DC IR) 

Digit 10 represents a level of arcing detection, which will terminate the 
current test sequence when selected level is reached. 

Digit 10 : Arc Detection Level 

‘0’  Disabled / Off
‘1’ Most sensitive setting – All arcs terminate 
‘2’ 
‘3’ 
‘4’ 
‘5’ Medium sensitivity 
‘6’ 
‘7’ 
‘8’ 
‘9’ Least sensitive – Only large arcs 

Digit 11 – Loops to Perform 

Digit 11 represents the number of times a test or linked sequence 
should be performed. 

The user may use the red STOP key before or during a test and from 
the ‘abort options menu’ elect to move to the next test or the next test 
after a linked sequence of tests if a smaller number of loops is required. 
The STOP button will also terminate an unlimited number of loop tests. 

The value of ‘0’ indicates that a test is as ‘follow-on’ test and forms 
part of a linked sequence.  The linked sequence begins with a test 
code that has a non-zero loops value and ends when there are no more 
test codes or when the next test code has a non-zero loops value.  A 
linked sequence is performed the number of times specified by the first 
test in the sequence. 
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H100, H101, H103 & H104 

Digit 11 : Loops to Perform 

‘0’ ‘Follow-On’ Test.  A value of ‘0’ in the first test code is 
inappropriate and interpreted as ‘1’ 

‘1’ 1
‘2’ 2
‘3’ 3
‘4’ 4
‘5’ 5
‘6’ 10
‘7’ 15
‘8’ 20
‘9’ Unlimited (UL) 

H102 

Digit 11 

 H102 Channels 4 and 5Loops to perform 
4 & 5 5 only 4 only neither

Follow on test  ‘0‘  ‘A’  ‘K’  ‘U’ 

1  ‘1’  ‘B’  ‘L’  ‘V’ 

2  ‘2‘  ‘C’  ‘M’  ‘W’ 
3  ‘3’  ‘D’  ‘N’  ‘X’ 

4  ‘4‘  ‘E’  ‘O’  ‘Y’ 

5  ‘5’  ‘F’  ‘P’  ‘Z’ 

10  ‘6‘  ‘G’  ‘Q’  ‘+’ 

15  ‘7’  ‘H’  ‘R’  ‘-’ 

20  ‘8‘  ‘I’  ‘S’  ‘%’ 

Unlimited (UL)  ‘9‘  ‘J’  ‘T’  ‘$’ 

Note Follow-On Test - A value of ‘0’ in the first test code is 
inappropriate and interpreted as ‘1’
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Addendum Notes 

HAL Series Remote Connection for Pass/Fail 
Indications and Remote Fault Reset 

The HAL Tester can be ordered with this additional option.  This option 
will appear as two additional rear sockets for remote ‘Pass/Fail Status’ 
and for ‘Remote Fault Reset and Start’.  

Mode Contacts Status
Indicators 

The Mode Contacts SOCKET is for externally clearing the fault by 
remotely closing the internal poles of the Hal front panel RED and 
GREEN buttons – by using an isolated external closing contact. 

Pin A – GREEN BUTTON N/O 
Pin B – GREEN BUTTON COMMON 
Pin C – RED BUTTON N/O 
Pin D – RED BUTTON COMMON 

The Status Indicator PLUG is for remote connection to the test 
‘Pass/Fail Status’ 

Pin A – COMMON 
Pin B – PASS 
Pin C – FAIL 
Pin D – NOT USED 

The Pass/Fail Status connections are unpowered and require an 
external supply voltage (recommended 12/24Vdc) to operate.  For 24V 
operation use 2K resistors – see diagram below for typical PLC 
interface: 

COM PAS SFA IL

RE MOT E

S TAT US  IND ICAT ION

RE MOT E

F AUL T RE SET

B C

A

REF ER T O US ER M ANU AL F OR D ETA ILS

COM PAS SFA IL

RE MOT E

S TAT US  IND ICAT ION

RE MOT E

F AUL T RE SET

B C

A

REF ER T O US ER M ANU AL F OR D ETA ILS

A D

B

A B

CD
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The absolute maximum ratings for the internal opto-isolators are 
associated with the top socket are: 

Maximum Forward Voltage - 55 Vdc  
Maximum Reverse Voltage - 7 Vdc 
Current per Switch – 50 mA 
Total Power – 100 mW 
On resistance typically is 140 Ohms, off being open circuit 

Operation beyond these values will damage the opto-isolators. 

Connections and recommended values for components are shown 
below: 

To PLC

 PASS

 FAIL

HAL 1kOhm 1kOhm  +12Vdc

-V

The Pass and Fail outputs follow the behaviour of the Indictors on the 
front of the tester, and are shown below. PLEASE NOTE THAT THE 
DIAGRAMS SHOW THE TYPICAL ON RESISTANCE FOR THE 
OPTOCOUPLER DEVICES WITHIN THE HAL. 
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PASS CONDITION 

 
 

 

FAIL CONDITION 

TIME

Ohms 
PASS 

≈140

Ohms 
 FAIL 
≈140

TEST 
START

TEST 
STOP 
(PASS)

TIME 

Ohms 
PASS 

≈140

Ohms 
 FAIL 
≈140

TEST 
START

TEST 
STOP 
(FAIL) 

RESET
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The ‘Mode Contacts’ socket may be connected to a remote push-
button switch or no-volt contact for resetting any fault status on the 
Hal, by activating the button or contact once only. Any further 
activation in this mode will default the Hal to its main menu.   This is the 
same for the GREEN button which can be operated externally, in this 
way. 
Warning: Do not connect any external voltage to this socket 
connection. These pins are connected to the Hal internal 5V DC 
supply.  Damage will occur to the Hal if this occurs.   
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Hal 104 Control Ports 

19 Way Connector 

Connector 
Position 

Signal Wire Style H104 Position 

A 0V Brown 16s CN6 PIN 1 
B Red 16s CN6 PIN 2 
C Orange 16s CN6 PIN 3 
D Yellow 16s CN6 PIN 4 
E Green 16s CN6 PIN 5 
F Blue 16s CN6 PIN 6 
G Violet 16s CN6 PIN 7 
H Grey 16s CN6 PIN 8 
J White 16s CN6 PIN 9 
V 0V Black/Orange 16s Earth Stud 

(M4 ring) 
K START Black 16s Solder to Start 

Button 
L START Brown/Grey 16s Solder to Start 

Button 
M STOP Red/Black 16s Solder to Stop 

Button 
N STOP Orange/Violet 16s Solder to Stop 

Button 
P Change-over 

Drive 
Yellow/White 16s Aux Switch 

COM 
R STATUS COM  Green/Grey 16s J31 PIN 3 
S STATUS PASS Purple/Red 16s J31 PIN 1 
T STATUS FAIL Grey/Red 16s J31 PIN 2 
U Power Drive White/Orange 

16s 
RL1 Coil PIN 
1 
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T STATUS FAIL Grey/Red 16s J31 PIN 2 
U Power Drive White/Orange 

16s 
RL1 Coil PIN 
1 
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12 Way Connector 

Connector 
Position 

Signal Wire Style H104 Position 

A +12V Brown 16s CN5 PIN 1 
B Control 1 Red 16s CN5 PIN 2 
C Control 2 Orange 16s CN5 PIN 3 
D Control 3 Yellow 16s CN5 PIN 4 
E Control 4 Green 16s CN5 PIN 5 
F Control 5 Blue 16s CN5 PIN 6 
G Control 6 Violet 16s CN5 PIN 7 
H Control 7 Grey 16s CN5 PIN 8 
J Control 8 White 16s CN5 PIN 9 
K Aux I Black 16s J3 PIN 1 
L Aux LK Brown/Grey 16s J3 PIN 2 
M Aux 0V Red/Black 16s Earth Stud (M4 

ring) 
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12 Way Connector 

Connector 
Position 

Signal Wire Style H104 Position 

A +12V Brown 16s CN5 PIN 1 
B Control 1 Red 16s CN5 PIN 2 
C Control 2 Orange 16s CN5 PIN 3 
D Control 3 Yellow 16s CN5 PIN 4 
E Control 4 Green 16s CN5 PIN 5 
F Control 5 Blue 16s CN5 PIN 6 
G Control 6 Violet 16s CN5 PIN 7 
H Control 7 Grey 16s CN5 PIN 8
J Control 8 White 16s CN5 PIN 9
K Aux I Black 16s J3 PIN 1 
L Aux LK Brown/Grey 16s J3 PIN 2 
M Aux 0V Red/Black 16s Earth Stud (M4 

ring) 
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Remote Command Protocol  
1. Protocol Description

The Remote Command Protocol is an RS232 protocol that allows Clare 
testers to be reliably and quickly configured from a remote host and 
also allows the remote host to send commands to the instrument in 
order for the system to automatically perform electrical tests. 

The protocol is based on an ASCII-HEX notation. That is, every byte of 
data is coded using two hex digits in the range ‘0’ through ‘9’, and ‘A’ 
through ‘F’. Upper case ASCII hex must be used throughout. This is a 
common notation that allows easy detection of corrupted characters, 
and avoids the need for special encodings of control characters etc. 
The inefficiency of this encoding technique is of less concern than the 
benefits of simplicity and reliability.  

The protocol is also line based. This means that a carriage return 
character, 0x0D, is used to terminate a command. This also implies 
that a command must start at ‘the beginning’ of a line – there must be 
no extraneous characters after the last CR and before the command, 
otherwise the whole command will be ignored as garbage. 

Any request that is not properly formatted (eg missing characters, bad 
characters, bad length, bad CRC, etc), is silently ignored (as is a 
command that does not start ‘at the beginning of a line’). A host that 
does not receive an ACK, NAK, or interim ACK within a short period of 
time must assume that the transmission was corrupted, and issue a 
retry.  

Within the protocol it is necessary to specify some values as multi-byte 
values. In all cases the protocol is defined as a ‘big-endian’ protocol – 
multi-byte values are always encoded with the most-significant-byte 
first. Thus a binary value of say 0x1B9C is sent as ASCII characters 
‘1B9C’ in that order. Beware: ‘big-endian’ encoding is opposite to that 
found on PC architectures!  

Requests from the host are formatted as follows: 

<cmdseq> Two ascii hex digits for an ever-incrementing command 
sequence number. A host should increment it's 
command sequence number before transmitting a 
command (but not when transmitting retries of the 
same command). The sequence number is copied to all 
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responses generated. If the tester receives a command 
with a command sequence number the same as that 
for the previously correctly decoded command, then 
the tester simply re-sends its last response without 
performing any action – this deals with the situation 
where an ACK/NAK/InterimACK is corrupted before 
being received by the host.  

<cmd> Two ascii hex digits representing the required
command code.

<item_id> Two ascii hex digits indicating the item identifier. For
many protocol commands the item identifier is not
relevant and must be set to zero.

<instance>  Two ascii hex digits indicating the particular item
instance (0 through N). For many protocol commands
the item instance number is not relevant and must be
set to zero.

<datasz> Four ascii hex digits indicating number of encoded data
bytes in the request. Many protocol commands to not
require any data to be supplied from the host, in which
case the data size must be zero.

<data> Ascii hex representation of the data for commands that
required strings, values, or structures.

<crc16> Four ascii hex digits representing the 16-bit CRC of all
encoded bytes up to, but not including the CRC value
itself.

<cr> The end of line. This must be present. 

Responses from the tester take the following form: 

<cmdseq> Two ascii hex digits representing the command 
sequence number received from the host in the 
command to which this response relates.  

<response> Two ascii hex digits representing the response code 
(ACK, NAK, interim ACK).  

<datasz> Four ascii hex digits indicating number of encoded data 
bytes in the response. 
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<data> Ascii hex representation of the NAK reason code (for 
NAK response code), contents, or the requested data 
(for ACK or interim ACK response codes). Some ACKs 
and interim ACKs do not return any data, in which case 
<datasz> will be zero.  

<crc16> Four ascii hex digits representing the 16-bit CRC of all 
encoded bytes up to, but not including the CRC. Note 
that if the host includes the CRC value within the CRC 
calculation, then the result will always be zero for 
uncorrupted data.  

<cr> The end of line. This is always present. 

The CRC calculation is a standard 16-bit CRC (a proper CRC, not a 
checksum). The CRC, combined with the ASCII hex encoding 
technique, and including <datasz> as part of the protocol, gives a very 
high degree of confidence that missing, extraneous, or corrupted 
characters within commands or responses will be detected. There is 
very little processing overhead in producing such CRCs. Please see the 
example software for routines that provide the necessary CRC 
calculations.  
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2. Data Representation 
Integer values 

Commands or responses that require a single, discrete, integer value, 
may provide the value as between 1 and 4 bytes, encoded as between 
2 and 8 ASCII hex characters. As has already been discussed, multi-
byte values are encoded and transmitted in big-endian order.  

NB: This does not include values that are part of structures! These are 
always encoded at an exact length.  

String values 

Many commands require string data. Often these commands expect 
more than one string, or possibly a variable number of strings. When 
transmitting strings, the string data is encoded as ASCII hex, just as for 
all other data. A null terminator must be encoded (as two ASCII ‘0’ 
characters) between strings, but not after the final string. Thus sending 
no data counts as a single string of zero length, whereas sending a 
single null terminator byte counts as two zero length strings.  

Although it is possible to send very long strings, and/or a great number 
of strings, the tester will always validate the received strings to ensure 
they are not too long, or that there are not to many. Strings that contain 
control codes will usually be rejected.  

Floating point values 

Floating point values are always 4 bytes in length, encoded as 8 ASCII 
hex digits. The tester uses IEEE encoding for floating point numbers. 
As has already been discussed, multi-byte values are encoded and 
transmitted in big-endian order.  
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Date and time structure 

This structure is used when getting/setting the tester’s date and time, 
or when reading the date and time at which the tester was calibrated. 

typedef struct _ssscmddata_datetime { 
 u16 year; // 1999,2001, etc, etc (sent/received in big-endian 
order) 
 u8 month; // 1=Jan, 2=Feb, etc 
 u8 day; // 1=1st, 2=2nd, etc 
 u8 hour; // 0=midnight ... 23=11PM 
 u8 minute; // 0 ... 59 
 u8 second; // 0 ... 59 
} ssscmddata_datetime; 
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3. Response Codes

There is a restricted set of response codes that can be generated by 
the tester. These response codes are always distinct from command 
codes.  

SSSRSP_NAK (response code 0x00)  

This response code is sent by the tester when a command is properly 
formatted in terms of the protocol wrapper (length, CRC, etc), but does 
not contain a properly formatted command (incorrect amount of data, 
unknown command, incorrect item id or item instance, etc), or if the 
command cannot be executed for some reason.  

NAK responses sent by the tester always include 1 data byte. For a 
NAK this data byte is referred to as the NAK reason code. The following 
table describes the possible NAK reason codes:  

Mnemonic Value Description 
SSSNAK_NO_SESSION  0x01 Cannot execute a command because no session 

has been started yet. 
SSSNAK_PASSWORD 0x02 Either the password supplied for a session start 

request is incorrect, or an attempt has been made 
to perform a password protected command within 
a restricted session.  

SSSNAK_INVALID_CMD 0x03 Unknown SSS protocol command.  
SSSNAK_ITEM_ID 0x04 The specified item identifier is unknown or 

incorrect. 
SSSNAK_INSTANCE 0x05 The specified item instance doesn't exist (instance 

number is too large).  
SSSNAK_WRONG_CMD_TYPE 0x06 The command/item combination is incorrect (eg 

attempt to set a string with an integer value).  
SSSNAK_INVALID_SIZE 0x07 Too much string data, wrong number of strings, or 

incorrect number of bytes (eg float or struct of 
incorrect size).  

SSSNAK_INVALID_VALUE 0x08 Value/setting/parameter is outside of legal range, 
or bad characters within a string, etc.  

SSSNAK_READ_ONLY 0x09 Cannot set item - it is read only.  
SSSNAK_FUNCTIONALITY 0x0A Incomplete tester functionality - feature not  

implemented yet.  
SSSNAK_OPERATION_SEQ 0x0B An operation is being attempted out of sequence 

(eg saving a testfile before a testfile 
download).  

SSSNAK_FULL 0x0C Can't accept testfile entry, results upload, etc 
because there is insufficient space remaining.  

SSSNAK_EE_FAILED 0x0D EEProm operation failed (eg flash erasure, 
programming, etc).  



137 

SSSRSP_ACK_FINAL (response code 0x01) 

This response code is issued for commands successfully received and 
completely processed by the tester. A final ACK may, or may not, 
contain response data. The data content depends on the command for 
which the response is being generated. For certain commands the 
SSSRSP_ACK_FINAL will be proceeded by one or more 
SSSRSP_ACK_INTERIM. In these cases the SSSRSP_ACK_INTERIM 
shows that a command has been successfully received by the tester, 
but that the command is still in progress.  

SSSRSP_ACK_INTERIM (response code 0x02)  

The SSSRSP_ACK_INTERIM response is used to provide immediate 
feedback to a host in order to show that a command has been 
successfully received by the tester, but that the command is still in 
progress. Interim acknowledgements are used in situations where flash 
EPROM needs to be erased and/or programmed, or when an electrical 
test is started.  

Eventually the tester will respond with SSSRSP_NAK or 
SSSRSP_ACK_FINAL according to the outcome of the requested 
operation.  

For flash EPROM operations only a single, empty, 
SSSRSP_ACK_INTERIM will be issued. The host should wait up to 30 
seconds for the final ACK or NAK.  

For electrical tests, SSSRSP_ACK_INTERIM responses will be issued 
continuously until the test completes. Each of these interim ACKs 
contains test status information (readings etc). The final ACK contains 
the overall test result and final reading. Up to ten interim ACKs may be 
transmitted per second – allowing time series results data to be 
compiled by the host.  
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4. General Protocol Commands

SSSCMD_SESSION_START (command code 0x10)  

The “session start” command must be issued before any other protocol 
commands. This command is used to:  

• Ascertain that the host and tester SSSCMD protocol
implementation

• versions are compatible.
• Specify the baud rate for subsequent command exchanges.
• Supply any password that may be required for subsequent

operations.

It is possible to send a session start command at any time – for 
example if a new baud-rate is required, or if password protection is to 
be temporarily enabled and then cancelled, or if the tester was left with 
a previous session still running. However, it is recommended that under 
normal circumstances, when a host has finished with a tester, that the 
host should send a session end command to ensure that any password 
protection is cancelled and that the tester drops back to 9600 baud.  

The data associated with the session start command is as follows: 

typedef struct _ssscmddata_session_start { 
u8 protocol_ver; 
u8 baud_code; 
u8 password_seed; 
u8 password[ARRAYSZ_SSS_PASSWORD]; 

} ssscmddata_session_start; 

If the ‘itemd id’, ‘instance’, or amount of supplied data is incorrect, then 
the tester will respond with SSSRSP_NAK and the appropriate reason 
code.  

protocol_ver  

This describes the SSS CMD protocol version implemented by the 
host. Currently any value other than 0 will cause the command to be 
rejected with SSSRSP_NAK with the reason code set to 
SSSNAK_INVALID_VALUE.  
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baud_code  

The required baud rate for subsequent communications: 

0 = 9600 baud  
1 = 19200 baud  
2 = 28800 baud. 

Any other value will cause the command to be rejected with 
SSSRSP_NAK with the reason code set to SSSNAK_INVALID_VALUE. 

The tester sends the ACK or NAK at the prevailing baud rate before 
switching to the new baud rate.  

When the tester is first placed into ‘remote mode’ it will always be 
listening for SSS commands at 9600 baud. Similarly after receiving an 
SSSCMD_SESSION_END command the tester drops back to 9600 
baud. However, it is possible that a tester gets left in a state where a 
session continues running at different baud rate. Therefore a host 
should attempt to perform a session start command at 9600 baud, 
before trying 19200, then 28000. The supplied example software 
demonstrates baud-rate hunting when establishing sessions. 

password_seed  

If the tester does not have a password set, then the session will run as 
a unrestricted session, and the contents of ‘password_seed’ 
and‘password[]’ are ignored.  

If the tester has a password set, and ‘password_seed’ is zero, to 
indicate that the host has not provided a password, then the tester 
ignores the contents of ‘password[]’, and the session will run as a 
restricted session - it will not be possible to perform commands for 
which an unrestricted session is required.  

If the tester has a password set, and ‘password_seed’ is non-zero, then 
the seed is used to unscramble the contents of ‘password[]’. If the 
unscrambled password matches the tester’s password, then the 
session will run as an unrestricted session and the tester responds with  
SSSRSP_ACK_FINAL.. If the passwords do not match then the tester 
responds with SSSRSP_NAK with the reason code set to 
SSSNAK_PASSWORD.  
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password  

If the host is supplying a password, then ‘password_seed’ must be 
non-zero, and the supplied password must be scrambled using the 
combination of the CRC lookup tables and the defined seed value. This 
allows passwords to be exchanged without them being readable on 
RS232 data loggers etc. It also allows the password to be supplied 
‘differently’ each time – if, for example, a non-zero random number is 
used as the seed.  

The function ‘sss_start_session()’ within the example software 
demonstrates how to scramble a password.  

SSSCMD_SESSION_END (command code 0x11)  

It is recommended, but not essential, to send a session end command 
after the host has finished with a tester. This ensures that any 
password protection is cancelled and that the tester drops back to 
9600 baud. This makes is quicker to start the next session as the host 
can then always expect to send the initial session start request at 9600 
baud.  

If the ‘itemd id’, ‘instance’, or amount of supplied data is non-zero, then 
the tester will respond with SSSRSP_NAK and the appropriate reason 
code.  

SSSCMD_NOP (command code 0x12)  

This allows the host to solicit an ACK without performing any action. 
The example software uses SSSCMD_NOP as a confidence test after 
starting a session – primarily to check that the session baud rate is 
correct. Other host systems may wish to use SSSCMD_NOP to 
periodically ascertain that a session is still ‘alive’ if no other commands 
have been issued for a period of time.  

If the ‘itemd id’, ‘instance’, or amount of supplied data is non-zero, then 
the tester will respond with SSSRSP_NAK and the appropriate reason 
code.  

SSSCMD_CLEAR_SCREEN (command code 0x13)  

This command turns off the tester’s buzzer, and completely clears the 
tester’s display. This may be useful if the default session message is 
not required.  
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If the ‘itemd id’, ‘instance’, or amount of supplied data is non-zero, then 
the tester will respond with SSSRSP_NAK and the appropriate reason 
code.  

SSSCMD_RESET_SCREEN (command code 0x14)  

This command turns off the tester’s buzzer, clears the tester’s display, 
and then re-displays the default session message.  

If the ‘itemd id’, ‘instance’, or amount of supplied data is non-zero, then 
the tester will respond with SSSRSP_NAK and the appropriate reason 
code.  

SSSCMD_SHOW_STRINGS (command code 0x15)  

This command allows the tester’s buzzer to be turned on/off, and/or for 
text to be placed on the tester’s display.  

If the ‘itemd id’, ‘instance’, or amount of supplied data is less than two 
bytes, then the tester will respond with SSSRSP_NAK and the 
appropriate reason code.  

The first byte of the data supplied by the host is a combination of flag 
bits. Currently only two flag bits are defined:  

Mnemonic Bit No Description  
SSSFLG_SHOW_STRING_BEEP_ON 0 Turns the beeper on before  

showing any strings.  

SSSFLG_SHOW_STRING_BEEP_OFF 1 Turns the beeper off after showing any 
strings.  

If neither the SSSFLG_SHOW_STRING_BEEP_ON nor the  
SSSFLG_SHOW_STRING_BEEP_OFF bits are set, then the tester’s 
buzzer is unaffected.  

The next byte of the data supplied by the host is the screen line 
number at which to display any supplied strings. The top of the screen 
is line 0, and the bottom of the screen is line 23. The tester will reject 
the command if one or more of the supplied strings would be on a line  
outside the range 0 through 23.  

The remainder of the data supplied by the host is string data. Null-
terminators are used to separate multiple strings. Because the final 
string requires no null terminator, it follows that if no string data is 
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supplied (host supplies only 2 data bytes), then the host is defining a 
single empty string.  

Each string is placed at the beginning of a line, and the remainder of 
the line is cleared. If text is required to be placed towards the right-
hand side of the display, then the text must be preceded by spaces. An 
empty string simply clears an entire line. A host can define contiguous 
empty strings by providing contiguous null terminators.  

Although the host may supply strings that are longer than the screen 
width, the tester will use only as many characters from each string as 
are needed to fill a single line.  



143 

5. System settings commands

The system settings may be read or modified using the commands 
defined in this section. Each system setting is identified with the 
‘item_id’, and where items are array based the ‘instance’ is used to 
determine which array element is being addressed.  

The tester is aware of the data type, the maximum array element 
‘instance’ (which is zero if an item is not array based), and the value 
range and/or string length for each ‘item_id’. The tester will respond 
with the appropriate error code if the wrong command type is used, or 
an item is otherwise incorrectly addressed.  

See the following chapter for a list of the item identifiers, and their 
associated data types etc.  

SSSCMD_SS_GET_STRINGN (command code 0x20) 

This command is used to read system settings that are based on 
strings. Some settings are for a single string, some are for two ore 
more strings. Where more than one string is returned, then the strings 
are separated by a null terminator. There is no null terminator after the 
final string.  

SSSCMD_SS_SET_STRINGN (command code 0x21) 

This command is used to update system settings that are based on 
strings. Some settings are for a single string, some are for two ore 
more strings. Where more than one string is supplied, then the strings 
must be separated by a null terminator. There is no null terminator after 
the final string.  

SSSCMD_SS_GET_UINT (command code 0x22) 

This command is used to read a system setting that is stored within the 
tester as an integer. The tester will supply between 1 and 4 data bytes, 
depending on the magnitude of the value being transmitted (rather than 
the potential maximum magnitude of a particular setting). When more 
than 1 byte is provided, the bytes are in big-endian order.  
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SSSCMD_SS_SET_UINT (command code 0x23) 

This command is used to update a system setting that is stored within 
the tester as an integer. The host may supply between 1 and 4 data 
bytes. When more than 1 byte is provided, the bytes must be in big-
endian order. 

SSSCMD_SS_GET_FLOAT (command code 0x24) 

This command is used to read a system setting that is stored within the 
tester as a 4 byte IEEE big-endian floating point number.  

SSSCMD_SS_SET_FLOAT (command code 0x25) 

This command is used to update a system setting that is stored within 
the tester as a 4 byte IEEE big-endian floating point number. The host 
must supply exactly 4 bytes of data.  

SSSCMD_SS_GET_STRUCT (command code 0x26) 

This command is used to read tester data that is stored as a collection 
of data bytes. Where values within the structure are multi-byte integers 
or floats, then these values are in big-endian order. Structures are 
always of a fixed sized – multi-bytes data values within the structure do 
not change in size according to their magnitude.  

Example structures are the tester’s current date and time, calibration 
date, printer settings, etc.  

SSSCMD_SS_SET_STRUCT (command code 0x27) 

This command is used to update tester data that is stored as a 
collection of data bytes. Where values within the structure are multi-
byte integers or floats, then these values are in big-endian order. 
Structures are always of a fixed sized – multi-bytes data values within 
the structure do not change in size according to their magnitude.  

SSSCMD_SS_SAVE_NOW (command code 0x2F) 

This command is used to force the tester to update all variables that 
have been changed to be written to flash EPROM and/or battery 
backed NVRAM as appropriate. If this command is not issued and the 
tester is switched off without the user returning to the tester’s main 
menu, then any changed settings will be lost.  
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6. System Settings Identifiers

SSSID_SOFTWARE_VERSION (Item_id = 0) 

This read-only item is a string representing the software version 
number (eg "SNEU.26a", "AUNZSA.26a_beta3").  

SSSID_HARDWARE_VERSION (Item_id = 1) 

This read-only item is a string representing the hardware version (eg 
1.23, 7.24, etc).  

SSSID_SERIAL_NO (Item_id = 2)  

This read-only item is a string representing the tester's serial number. 

SSSID_CALIB_BY (Item_id = 3)  

This read-only item is a string representing the name of the person or 
calibration rig that calibrated the tester.  

SSSID_CALIB_AT (Item_id = 4) 

This read-only item is a string representing the name of the place at 
which the tester was calibrated.  

SSSID_CALIB_TIME (Item_id = 5) 

This read-only item is a structure representing the date and time at 
which the tester was calibrated. The date and time structure is defined 
within the 'Data Representation' chapter. 

SSSID_NUM_SERVICES (Item_id = 6) 

This read-only item is an unsigned integer representing the number of 
times tester has been serviced. The value will be defined using either 1 
or 2 bytes.  

SSSID_TOTAL_APPLIANCES (Item_id = 7) 

This read-only item is an unsigned integer representing the total 
number of products/appliances that have been tested by the tester. 
The value will be returned using up to 4 bytes.  
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SSSID_TOTAL_TESTS (Item_id = 8) 

This read-only item is an unsigned integer representing the total 
number of electrical tests that have been tested by the tester. The 
value will be returned using up to 4 bytes. 

Many electrical tests may be performed for each product/appliance 
tested. In manual mode it is possible to perform electrical tests without 
beginning an appliance. 

SSSID_LASTSVC_APPLIANCES (Item_id = 9) 

This read-only item is an unsigned integer representing the total 
number of products/appliances that had been tested by the tester up 
to the time of the last service. The value will be returned using up to 4 
bytes.  

SSSID_LASTSVC_TESTS (Item_id = 10) 

This read-only item is an unsigned integer representing the total 
number of electrical tests that had been tested by the tester up to the 
time of the last service. The value will be returned using up to 4 bytes. 

SSSID_DATE_TIME (Item_id = 11) 

This read/write item is a structure representing the tester's current date 
and time.  

When setting the date and time the tester will reject requests that 
specify invalid dates and times.  

SSSID_SELIDX_USER (Item_id = 20) 

This read/write item is an 8-bit unsigned integer representing the index 
of the currently selected user. This item is password protected if the 
user list is password protected.  

Valid values are in the range 0 through 19 inclusive.  

SSSID_USER_NAME (Item_id = 21)  

This read/write item is an array of strings representing the available 
user names. This item is password protected if the user list is password 
protected. Only a single user name can be read or written at a time. 
The valid range of instances is 0 through 19.  
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Each user name can contain up to a maximum of up to 10 non-null 
ASCII characters.  

SSSID_USER_BUZZER (Item_id = 22) 

This read/write item is an array of 8-bit unsigned integers defining how 
the buzzer should be used for each user. This item is password 
protected if the user list is password protected. Only a single array 
entry can be read or written at a time. The valid range of instances is 0 
through 19. 

BUZZ_ON_KEY_PRESS = Bit 0  
BUZZ_ON_TESTS = Bit 1  
BUZZ_ON_BARCODE = Bit 2  
BUZZ_ON_WARNING = Bit 3 

SSSID_USER_LEVEL (Item_id = 23) 

This read/write item is an array of 8-bit unsigned integers defining the 
operational level for each user. This item is password protected if the 
user list is password protected. Only a single array entry can be read or 
written at a time. The valid range of instances is 0 through 19. 

Novice = Value 0  
Advanced = Value 1 

SSSID_USER_STARTUP (Item_id = 24) 

This read/write item is an array of 8-bit unsigned integers defining the 
start-up mode for each user. This item is password protected if the 
user list is password protected. 

Main Menu = Value 0 
Manual Mode = Value 1 
Remote Mode = Value 2 

SSSID_SELIDX_SITE (Item_id = 30) 

This read/write item is an 8-bit unsigned integer representing the index 
of the currently selected site.  

Valid values are in the range 0 through 19 inclusive.  
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SSSID_SITE (Item_id = 31) 

This read/write item is an array of strings representing the available site 
names. The valid range of instances is 0 through 19. Note that instance 
0 is for the 'new...' menu entry. Normal list entries start at instance 1.  

Each site name can contain up to a maximum of up to 15 non-null 
ASCII characters.  

SSSID_SELIDX_LOCATION (Item_id = 32) 

This read/write item is an 8-bit unsigned integer representing the index 
of the currently selected location.  

Valid values are in the range 0 through 49 inclusive.  

SSSID_LOCATION (Item_id = 33)  

This read/write item is an array of strings representing the available 
location names. The valid range of instances is 0 through 49. Note that 
instance 0 is for the 'new...' menu entry. Normal list entries start at 
instance 1.  

Each location name can contain up to a maximum of up to 15 non-null 
ASCII characters.  

SSSID_SELIDX_TEST (Item_id = 34) 

This read/write item is an 8-bit unsigned integer representing the index 
of the currently selected test. Note that index 0 represents the 'default 
sequence', index 1 represents 'use testcodes', and normal list entries 
start at index 2.  

Valid values are in the range 0 through 21 inclusive.  

SSSID_DFLT_SEQ_TCODE (Item_id = 35)  

This read/write item is a string representing the 'default sequence' 
testcode.  

SSSID_USE_TCODES_TCODE (Item_id = 36) 

This read/write item is a string representing the 'use testcodes' 
testcode.  
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SSSID_TEST_ENTRY (Item_id = 37) 

This item represents an array of predefined tests. The information is 
encoded as two strings: the first is the test name, and the second is the 
testcode. The valid range of instances is between 0 and 19 inclusive.  

A testname can have a maximum of 16 non-null characters. The length 
of the testcode depends on the software type.  

SSSID_SELIDX_PHONE (Item_id = 38) 

This read/write item is an 8-bit unsigned integer representing the index 
of the currently phone book number.  

Note that index 0 represents the 'direct cable connection', index 1 
represents 'manual dialing', index 2 represents 'new...', and normal list 
entries start at index 3.  

The valid range of values is between 0 and 6 inclusive. 

SSSID_PHONE_NEW_NUMBER (Item_id = 39)  

This read/write item is a string representing the 'new...' phonebook 
entry.  

SSSID_PHONE_ENTRY (Item_id = 40) 

This item represents an array of phonebook entries. The information is 
encoded as two strings: the first is the phone book name, and the 
second is the phone number. The valid range of instances is between 0 
and 3 inclusive.  

A phonebook name can have a maximum of 15 non-null characters.  
A phonebook number can have a maximum of 19 non-null characters. 

SSSID_DL_FILE_NAME (Item_id = 41) 

This read/write item is an array of strings representing the base 
filename to use with Z-Modem downloads.  

Each array entry can have a maximum of 8 non-null characters. 

Valid instances are 0 through 1 inclusive. Instance 0 defines the base 
name for a normal download, while instance 1 defines the basename 
for auto-download after a test.  
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SSSID_DL_SETTINGS (Item_id = 42) 

This read/write item is an array of structures representing the 
configuration of downloads.  

Each structure contains exactly 7 bytes.  

Valid instances are 0 through 1 inclusive. Instance 0 defines the 
settings to be used for normal downloads, while instance 1 defines the 
settings to be used when performing an auto-download after a test.  

SSSID_PASSWORD (Item_id = 43) 

This read/write item is a string representing the tester's password. This 
item is password protected - it is not possible to read/write this item 
unless the session is unrestricted.  

(Item_id = 44)  

Not Used 

(Item_id = 45)  

Not Used  

SSSID_FAILURE_ACTION (Item_id = 46) 

This read/write item is an 8-bit unsigned integer representing the action 
to take if a test fails during automatic test mode. This item cannot be 
written unless the session is unrestricted. 

Valid values are 0 through 1 inclusive. 0=fail appliance, 1=show failure 
menu. 

SSSID_ROLL_PRINTER (Item_id = 47) 

This read/write item is an 8-bit unsigned integer representing the type 
of any connected roll printer.This item cannot be written unless the 
session is unrestricted. 

0=TSP400, 1=MARTEL 
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SSSID_APP_NUMBER_HANDLING (Item_id = 48) 

This read/write item is an 8-bit unsigned integer representing how to 
generate the initially offered product/appliance test numbers within the 
'new appliance' menu.  

This item cannot be written unless the session is unrestricted. 

Valid values are 0 through 2 inclusive. 0=show a blank 
product/appliance number, 1=show the last used product/appliance 
number, 2=show an incremented version of the last used 
product/appliance number.  

SSSID_COMMENTS_CONDITION (Item_id = 49) 

This read/write item is an 8-bit unsigned integer representing whether 
or not to request comments after completing a test.  

This item cannot be written unless the session is unrestricted. 

Valid values are in the range 0 through 3 inclusive. 0=always request 
comments, 1=request comments when a product/appliance passes, 
2=request comments when a product/appliance fails, 3=never request 
comments.  

SSSID_COMMENTS_DESIGNTRS (Item_id = 50) 

Not Used 

SSSID_AFTER_TEST_ACTION (Item_id = 51)  

This read/write item is an 8-bit unsigned integer representing the action 
to take uponcompleting an auto-mode test. This item cannot be written 
unless the session is unrestricted. 

Valid values are 0 through 2 inclusive. 0=show menu, 1=new test, 
2=download then new test. 
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SSSID_SYS_FLAGS (Item_id = 52) 

This read/write item is a 16-bit unsigned integer containing various 
system settings flags.  

This item cannot be written unless the session is unrestricted.  

Bit 0, if set: date and time to be shown in American mm/dd/yyyy format 

SSSID_PASSWD_PROTECT_FLAGS (Item_id = 53)  

This read/write item is a 16-bit unsigned integer containing various 
password protection flags.  

This item cannot be written unless the session is unrestricted. 

Bit 0 : PASSWD_PROTECT_DATE_TIME  
Bit 1 : PASSWD_PROTECT_EDIT_USERS  
Bit 2 : PASSWD_PROTECT_EDIT_SITE_LOC 
Bit 3 : PASSWD_PROTECT_EDIT_PHONE  
Bit 4 : PASSWD_PROTECT_CHANGE_USER  
Bit 5 : PASSWD_PROTECT_CHANGE_SITE_LOC  
Bit 6 : PASSWD_PROTECT_MANUAL_MODE  
Bit 7 : PASSWD_PROTECT_REMOTE_MODE  
Bit 8 : PASSWD_PROTECT_DOWNLOAD_MODE  
Bit 9 : PASSWD_PROTECT_CLEAR_RESULTS  
Bit 10 : PASSWD_PROTECT_CLEAR_UPLOAD  
Bit 11 : PASSWD_PROTECT_BCPRINT_LISTS 

SSSID_TEST_SELECTION (Item_id = 54)  

This read/write item is an 8-bit unsigned integer representing the 
restrictions to place uponthe ability to select items within the test 
selection menu. This item cannot be written unless the session is 
unrestricted. 

Valid values are in the range 0 through 2 inclusive. 0=allow selection of 
any test, 1=selection via barcode only, 2=fixed test selection. 

SSSID_SELIDX_FIXED_TEST (Item_id = 55) 

This read/write item is an 8-bit unsigned integer representing the test to 
be used if fixed test selection is in force. 

This item cannot be written unless the session is unrestricted. 
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Valid values are in the range 0 through 19 inclusive. 

SSSID_PASS_FAIL_TITLE (Item_id = 56)  

This read/write item is a string representing the title to be used for 
pass/fail labels. 

This item cannot be written unless the session is unrestricted. 
The string may be up to a maximum of 30 non-null characters. 

SSSID_PRODUCT_TEST_TITLE (Item_id = 57) 

This read/write item is a string representing the title to be used for 
product / testcode labels. This item cannot be written unless the 
session is unrestricted. 

The string may be up to a maximum of 30 non-null characters. 

SSSID_ROLLPRN_BAUD_RATE (Item_id = 58)  

This read/write item is an 8-bit unsigned integer representing the baud 
rate to be used with the roll printer. 

This item cannot be written unless the session is unrestricted. 

Valid values are in the range 0 through 1 inclusive. 0=9600 baud, 
1=19200 baud. 

SSSID_MANMODE_SETTINGS (Item_id = 59) 

This read/write item is an array of structures representing the settings 
for manual mode 'memories' 

Valid instances are in the range 0 through 9 inclusive. 
Each structure is 20 bytes long. 
This item cannot be written unless the session is unrestricted. 

SSSID_MANMODE_NAME (Item_id = 60) 

This read/write item is an array of strings representing the names for 
manual mode 'memories' 
Valid instances are in the range 0 through 9 inclusive. 
Each string can contain a maximum of 16 non-null characters. 
This item cannot be written unless the session is unrestricted. 
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SSSID_MANMODE_SELECTION (Item_id = 61) 

This read/write item is an 8-bit unsigned integer representing the 
manual mode 'memory' to recall when next powering the tester. 

This item cannot be written unless the session is unrestricted. 
Valid values are in the range 0 through 9 inclusive. 

7. Testfile Upload Commands

The SSS command protocol allows a fast and efficient means of 
creating testfiles. The purpose of the testfile is covered by alternate 
tester documentation. 

SSSCMD_TESTFILE_RESTART (command code 0x30) 

This command is used to clear the SRAM testfile assembly area. This 
command must be issued immediately prior to providing testfile entries.  

If the ‘itemd id’, ‘instance’, or amount of supplied data is non-zero, then 
the tester will respond with SSSRSP_NAK and the appropriate reason 
code.  

SSSCMD_TESTFILE_ENTRY (command code 0x31) 

This command is used to add an appliance name & testcode (and 
possibly a site and location) to the SRAM testfile assembly area. The 
command will fail if testfile assembly has not previously been initiated 
with the SSSCMD_TESTFILE_RESTART command.  

The host must supply between 2 and 4 strings: 

The appliance/product number. 
The testcode to use when testing this appliance/product. 
An optional site name at which this appliance is expected to be 
located. 
An optional location name at which this appliance is expected 
to be located. 

If the ‘itemd id’ or ‘instance’ are non-zero, then the tester will respond 
with SSSRSP_NAK and the appropriate reason code. Similarly the 
tester will respond with a NAK if there are too few or too many strings, 
any of the strings are too short or too long, etc.  
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SSSCMD_TESTFILE_SAVE_NOW (command code 0x32) 

This command is used to commit the SRAM testfile assembly area into 
flash memory. The tester will respond with an interim ACK before 
eventually issuing a final ACK or NAK.  

If the ‘itemd id’, ‘instance’, or amount of supplied data is non-zero, then 
the tester will respond with SSSRSP_NAK and the appropriate reason 
code.  

8. Tester Commands

The following commands are associated with performing electrical 
tests on the HAL range.  

SSSCMD_HAL_QUERY_STATE (command code 0x80) 

This command is used to establish the state of various inputs to the 
tester such as the guard switch, remote probe switch, etc. The tester 
always returns two bytes representing 16 flag bits.  

Currently only bit 0 if defined: this bit is set if the external guard switch 
is closed.  

If the ‘itemd id’, ‘instance’, or amount of supplied data is non-zero, then 
the tester will respond with SSSRSP_NAK and the appropriate reason 
code.  

SSSCMD_HAL_BARCODE_OR_KEY (command code 0x81) 

This command is used to obtain barcode or keyboard input from the 
HAL tester.  

The host specifies a single byte of data that represents the number of 
seconds to wait for a response. This can be in the range 0 through 255. 
The value of 255 is a special case representing an infinite timeout.  

The tester issues an empty interim acknowledgement, switches the 
RS232 monitoring to the barcode port, then waits between 0 and 254 
seconds, or an infinite time, for a barcode or keypress, then sends 
back the result in a final ACK.  

The tester’s final ACK contains 1 or more bytes. The first byte defines 
the event that terminated the command:  
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SSSVAL_BARCODE_OR_KEY_TIMEOUT 0x00  
SSSVAL_BARCODE_OR_KEY_F1 0x06  
SSSVAL_BARCODE_OR_KEY_F2 0x07  
SSSVAL_BARCODE_OR_KEY_F3 0x08  
SSSVAL_BARCODE_OR_KEY_F4 0x09  
SSSVAL_BARCODE_OR_KEY_ABORT 0x0B  
SSSVAL_BARCODE_OR_KEY_START 0x0C  
SSSVAL_BARCODE_OR_KEY_BARCODE 0x1F 

If, and only if, the first byte is 
SSSVAL_BARCODE_OR_KEY_BARCODE, then the tester will also 
return the string data for the barcode. This barcode will be of variable 
length, and the tester does not return the null-terminator.  

If the ‘itemd id’, ‘instance’, or amount of supplied data is not one byte, 
then the tester will respond with SSSRSP_NAK and the appropriate 
reason code.  

SSSCMD_HAL_PERFORM_TEST (command code 0x82) 

This command is issued by a host in order to perform an electrical test 
on the HAL tester.  

The ‘item_id’ is used to determine the type of test to be performed:  

SSSID_HAL_TEST_TYPE_HIPOT_50  1  
SSSID_HAL_TEST_TYPE_HIPOT_60  2  
SSSID_HAL_TEST_TYPE_HIPOT_DC  3  
SSSID_HAL_TEST_TYPE_DCIR 4 
SSSID_HAL_TEST_TYPE_EBOND_50  5  
SSSID_HAL_TEST_TYPE_EBOND_60 6 
SSSID_HAL_TEST_TYPE_PWRLK 7 
SSSID_HAL_TEST_TYPE_PWRTLK 8 

The ‘instance’ must be set to 0. 
The host provides test parameters within the data area of the 
command. The following structure defines the test parameters. Note 
that all multi-byte values are in big-endian order: 

typedef struct _ssscmddata_haltest {  
u8 test_flags; // Reserved, must be zero  
u8 test_start; // SSSVAL_HAL_TSTART_xxxx  
u16 target_output; // Target output in volts or milli-amps  
u16 time_ramp_tgt; // Time in tenths of a second to ramp to target voltage  
u16 time_hold; // Time in tenths of a second to hold target voltage  
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u16 time_ramp_zero; // Time in tenths of a second to ramp to zero volts  
union { 

float r; // Generic access  
float milli_amps; // HIPOT. Used only at end of test for pass/fail 
determination.  
float mega_ohms; // DCIR. Used only at end of test for pass/fail 
determination.  
float milli_ohms; // EBOND. Used only at end of test for pass/fail 
determination. 

} lo_limit; 
union {  

float r; // Generic access  
float milli_amps; // HIPOT. Test fails immediately if this limit exceeded.  
float mega_ohms; // DCIR. Used only at end of test for pass/fail 
determination.  
float milli_ohms; // EBOND. Used only at end of test for pass/fail 
determination. 

} hi_limit;  
u8 arc_detect; // 0 thru 9, 0=off, 1=most sensitive, ..., 9=least sensitive  
u8 channel; // HAL: 0, HALSCAN: 0 thru 4, G2 0=front, 1=rear 

} ssscmddata_haltest; 

test_start  

One of the following: 

SSSVAL_HAL_TSTART_NONE 0 No special start conditions (test will fail if 
guard switch is open)

SSSVAL_HAL_TSTART_STARTK 1 Start key must be pressed (test will fail if 
guard switch is open)

SSSVAL_HAL_TSTART_GSW 2 Guard switch must opened and then 
closed

SSSVAL_HAL_TSTART_GSW_STARTK 3 Guard switch must opened and then 
closed, then the start key pressed

For earth bond tests the earth bond probe micro switch operates in 
parallel with the start button. The micro switch is ignored for other test 
types, or until the guard switch has been opened and closed should 
this also form part of the start conditions.  

target_output 

For HV tests this is the required output voltage in volts. 
For EBOND tests this is the required output current in milli-amps. 
For PWR tests this field is reserved and should be set to zero. 

time_ramp_tgt 

For HV and EBOND tests this is the time to ramp to required output in 
tenths of a second. 
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For PWR tests this field is reserved and should be set to zero. 

time_hold` 

For HV and EBOND tests this is the length of the hold phase in tenths of 
a second. 
For PWR tests this is the duration for which power is applied in tenths of 
a second. 

time_ramp_zero 

For HV and EBOND tests this is the time to ramp down to zero output in 
tenths of a second. 
For PWR tests this field is reserved and should be set to zero. 

lo_limit1 

The primary lower limit for all test types. This lower limit is only checked 
after the end of a test. 

hi_limit1 

The primary upper limit for all test types. For HIPOT and PWR tests the 
test will fail immediately if this upper limit is exceeded. For other test 
types this limit is only checked after the end of a test. 

lo_limit2 

Required only for PWR test types this field defines the lower kVA limit. 
This limit is only checked after the end of a test. 

hi_limit2 

Required only for PWR test types this field defines the upper kVA limit. 
This limit is only checked after the end of a test. 

lo_limit3 

Required only for PWR test types this field defines the lower power 
factor limit. This limit is only checked after the end of a test. 

hi_limit3 

Required only for PWR test types this field defines the upper power 
factor limit. This limit is only checked after the end of a test. 
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arc_detect 

For HV tests this is the arc detection level, 0 through 9. Set to 0 to 
disable arc detection, otherwise 1 is the most sensitive detection level, 
and 9 is the least sensitive level. 
For EBOND and PWR tests this field is reserved and should be set to 
zero. 

Channel 

For HV tests: 
For a basic HAL this must be 0 
For a HALSCAN use 0 through 4 represent the required 

connection 
For a G2 use 0 for the front panel connection, and 1 for the rear 

connection 
For EBOND tests the channel must be 0. 
For PWRLK and PWRLK tests 0 represents standard polarity, and 1 for 
reverse polarity. 

For interim ACKs and final ACKs, the tester responds with the data 
content representing the following structure. Again, multi-byte values 
are in big-endian order.  

typedef struct _sssack_haltest {  
u8 test_state;  
u16 test_time; // Test time in tenths of a second  
union { 

u16 w; // Generic access  
u16 test_volts; // HIPOT/DCIR: Applied test volts  
u16 milli_aps; // EBOIND: Applied test current 

} test_applied; 
union {  

float r; // Generic access  
float milli_amps; // Measured HIPOT leakage  
float mega_ohms; // Measured DCIR value  
float milli_ohms; // Measured earth bond resistance 

} test_reading; 
} sssack_haltest; 

The time and readings are either the latest values (interim ACK), or the 
values captured at the end of the hold phase (final ACK). Do not use 
the values within a final ACK if the test was aborted (determined by 
inspecting the test state).  
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There are two distinct sets of test states: those that can be sent as part 
of an interim ACK, and those that can be sent as part of a final ACK:  

Test states only sent as part of an interim ACK 

These states have the highest bit clear to differentiate them from final 
result states: 

SSSVAL_HAL_TSTATE_COMMAND_RECEIVED 0x00 First interim ACK. 
SSSVAL_HAL_TSTATE_WAITING_FOR_START 0x01 Waiting for start conditions 

(sent once per second).  
SSSVAL_HAL_TSTATE_PREPARING_HARDWARE 0x02 Getting hardware and 

channel relays ready 
SSSVAL_HAL_TSTATE_RAMPING_TO_TARGET 0x03 Test has started, ramping 

voltage up.  
SSSVAL_HAL_TSTATE_HOLDING 0x04 Hold phase, final reading 

captured at end of this 
phase 

SSSVAL_HAL_TSTATE_RAMPING_TO_ZERO 0x05 Ramping voltage back to 
zero.  

Test states only sent as part of a final ACK 

These states have the highest bit set to differentiate them from on-
going test states:  

SSSVAL_HAL_TSTATE_PASSED  0x80 Test passed 
SSSVAL_HAL_TSTATE_FAILED_UPPER_LIMIT  0x90 Test failed: result is 

above upper limit 
SSSVAL_HAL_TSTATE_FAILED_LOWER_LIMIT  0x91 Test failed: result is 

below lower limit 
SSSVAL_HAL_TSTATE_ABORTED_HW_SHUTDOWN  0xA0 Test aborted: no 

specific cause 
detected 

SSSVAL_HAL_TSTATE_ABORTED_GUARD_SWITCH  0xA1 Test aborted: guard 
switch input was 
open 

SSSVAL_HAL_TSTATE_ABORTED_KEY  0xA2 Test aborted: abort 
key was pressed 

SSSVAL_HAL_TSTATE_ABORTED_OVER_CURRENT  0xA3 Test aborted: over-
current detected 

SSSVAL_HAL_TSTATE_ABORTED_OVER_TEMP  0xA4 Test aborted: over-
temperature detected 

SSSVAL_HAL_TSTATE_ABORTED_ARC  0xA5 Test aborted: arc 
detected 
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SSSVAL_HAL_TSTATE_ABORTED_FEEDBACK  0xA6 Test aborted: no data 
from Measurement 
PIC 

SSSVAL_HAL_TSTATE_ABORTED_GUI_TIMEOUT  0xA7 Test aborted: no data 
from GUI (inter-
packet-gap timeout) 

SSSVAL_HAL_TSTATE_ABORTED_GUI_REQUEST  0xA8 Test aborted: 
received a STOP 
request 

SSSVAL_HAL_TSTATE_ABORTED_SOFTWARE_ERROR  0xA9 Test aborted: invalid 
conditions found 
(glitch etc) 

SSSVAL_HAL_TSTATE_ABORTED_ESCAPE  0xAA Test aborted: ESC 
character received 
on the serial port 

SSSVAL_HAL_TSTATE_ABORTED_NO_READING  0xAB Test aborted: no 
result reading was 
available 

SSSVAL_HAL_TSTATE_ABORTED_RSVD11  0xAC Test aborted: 
reserved cause 

SSSVAL_HAL_TSTATE_ABORTED_RSVD12  0xAD Test aborted: 
reserved cause 

SSSVAL_HAL_TSTATE_ABORTED_RSVD13  0xAE Test aborted: 
reserved cause 
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