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WARRANTY INFORMATION 

CALIFORNIA INSTRUMENTS CORPORATION warrants each instrument manufactured by them to be free from defects in 

material and workmanship for a period of one year from the date of shipment to the original purchaser.  Excepted from this 

warranty are fuses and batteries that carry the warranty of their original manufacturer where applicable.  CALIFORNIA 

INSTRUMENTS will service, replace, or adjust any defective part or parts, free of charge, when the instrument is returned 

freight prepaid, and when examination reveals that the fault has not occurred because of misuse, abnormal conditions of 

operation, user modification, or attempted user repair.  Equipment repaired beyond the effective date of warranty or when 

abnormal usage has occurred will be charged at applicable rates.  CALIFORNIA INSTRUMENTS will submit an estimate for 

such charges before commencing repair, if so requested. 

VOIDED WARRANTY 
Any misuse or abuse of, as well as any modifications or changes made to any California Instruments product will 

automatically void the factory warranty.  Removing non-normal use related covers or any sealed covers or lids also 

automatically voids factory warranty unless express written or email authorization is obtained from the customer service 

department in advance.  The customer service department can be reached via email at support@calinst.com. 

SERVICE PROCEDURE 
If a fault develops, notify CALIFORNIA INSTRUMENTS at support@calinst.com or its local representative, giving full details 

of the difficulty, including the model number and serial number.  On receipt of this information, service information or a 

Return Material Authorization (RMA) number will be given.  Add the RMA number furnished to the shipping label.  Pack the 

instrument carefully to prevent transportation damage, affix label to shipping container, and ship freight prepaid to the 

factory.  CALIFORNIA INSTRUMENTS shall not be responsible for repair of damage due to improper handling or packing.  

Instruments returned without RMA No. or freight collect may be refused at California Instruments discretion. Instruments 

repaired under Warranty will be returned either via prepaid surface freight or low cost airfreight at California Instruments 

discretion.  Instruments repaired outside the Warranty period will be returned freight collect, Ex Works CALIFORNIA 

INSTRUMENTS  9689 Towne Centre Drive, San Diego, CA  92121-1964.  If requested, an estimate of repair charges will be 

made before work begins on repairs not covered by the Warranty. 

DAMAGE IN TRANSIT 

The instrument should be tested when it is received.  If it fails to operate properly, or is damaged in any way, a claim should 

be filed immediately with the carrier.  The claim agent should obtain a full report of the damage, and a copy of this report 

should be forwarded to us by fax or email (Fax: 858 677 0940, Email: support@calinst.com).  CALIFORNIA INSTRUMENTS 

will prepare an estimate of repair cost and repair the instrument when authorized by the claim agent.  Please include model 

number and serial number when referring to the instrument. 

SPARE PARTS 
To order spare parts, user manuals, or determine the correct replacement part for your California Instruments products, 

please contact the Customer Service department by phone at + 1 858 677 9040, press 2 or by email support@calinst.com. 
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⎯ Preface ⎯ 
 

Thank you for purchasing the EC1000S programmable AC/DC power source.  
To ensure safe and proper use of this electric equipment, please read first Safety Precautions on the 
following pages.  

 
� Caution Symbols Used in This Manual 

The following caution symbols are used in this manual. Be sure to observe these caution symbols and their 

contents to ensure the safety of the user and avoid damage to the equipment.  
 

 
This mark indicates information for the avoidance of a hazard such as electric shock that may 
endanger human life or cause injury during handling of the equipment.  
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ia Ins
dicates information for the avoidance of damage to the equipment during handling.  
CAUTION 

al has the following chapter organization.  
this manual for the first time, start from 1. OVERVIEW.  

IEW 
fly describes and explains the features, applications, and functions as well as brief operation 

ciples of the EC1000S.  

RATIONS BEFORE USE  
cribes various cautions regarding preparations to be made before using the EC1000S, ranging 
 installation to connection of the power supply.  

 AND BASIC OPERATIONS  
cribes the functions and actions of the panel controls and their basic operations.  Read this 

pter while operating the EC1000S.  

CED OPERATION EXAMPLE 
cribes how to use advanced functions.  

 
lains the LCD screen configuration and setting items of each menu.  

TERFACE 
cribes the commands for controlling the EC1000S via the USB interface. 

LESHOOTING 
cribes error messages and handlings when problems occur.  

NANCE 
cribes basic operation tests and daily maintenance procedures.  
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9. SPECIFICATIONS 
Lists the specifications (functions and performance) of the EC1000S.  
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⎯ Safety Precautions ⎯ 
 
To ensure safe use, be sure to observe the following warnings and cautions. 

California Instruments and NF Corporation shall not be held liable for damages that arise from a failure to 
observe these warnings and cautions.  

This product is a Class 1 product (with protective conductor terminal) that conforms to the JIS and IEC 
insulation standards.  
 

z Be sure to observe the contents of this instruction manual. 
This instruction manual contains information for the safe operation and use of this product. 
Be sure to read this information first before using this product.  

All the warnings in the instruction manual must be heeded to prevent hazards that may cause major 
accidents.  

z Be sure to ground the product.  
This product uses a line filter and must be grounded to avoid the risk of electric shock.  
To prevent electric shock, be sure to safely implement grounding according to local electrical safety codes.  

The EC1000S is automatically grounded when the 3-prong power plug is connected to a 3-prong power 
outlet with a protective grounding contact. 

This product does not come with a 3-prong to 2-prong conversion adapter. When using a separately sold 
3-prong to 2-prong conversion adapter, be sure to connect the grounding wire of the adapter to the 

grounding terminal next to the outlet. 

z Check the power supply voltage.  
This product operates on the power supply voltage indicated in Grounding and Power Supply Connection in 
this instruction manual. 

Prior to connecting the power supply, check that the voltage of the power supply matches the rated power 
supply of the product.  

z In case of suspected anomaly 
If this product emits smoke, an abnormal smell, or abnormal noise, immediately power it off and stop using 
it.   

If such an anomaly occurs, do not use this product until it has been repaired, and immediately report the 
problem to the location of purchase (either California Instruments or your distributor).  

z Do not use this product when gas is present. 
An explosion or other such hazard may result.   

z Do not remove the cover.  
This product contains high-voltage parts. Absolutely never remove its cover.  
Even when the inside of this product needs to be inspected, do not touch the inside. All such inspections are 

to be performed by service technicians designated by California Instruments.  
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z Do not modify this product.  
Absolutely never modify this product, as this may cause new hazards and may disqualify this product from 

repair in case of failure.  

z Prevention of electrical shock due to output voltage  
The maximum output of the EC1000S is ±400 V. 
Carefully operate the EC1000S to avoid electrical shock. 
Directly touching the output or changing cable connections while output is on may cause electrical shock. 

z Safety-related symbols  
The general definitions of the safety-related symbols used on this product and in the instruction manual are 

provided below. 
  

 � I  Instruction Manual Reference Symbol  
This symbol is displayed to alert the user to potential danger and refer him/her to the 
instruction manual.  

 
 Electric Shock Danger Symbol  

 

 � I   

This symbol indicates locations that present a risk of electric shock under specific 
conditions. 

  
  Protective Ground-Terminal Symbol 

WARNING 

This symbol identifies a pin that must be grounded to avoid electric shock. 
Before operating the device, be sure to safely implement grounding according to 

local electrical safety codes. 
 

Warning Symbol 
This symbol indicates information for avoiding danger to human life or bodily injury 
while handling this product. 

 
Caution Symbol 

z
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AUTION 
This symbol indicates information for preventing damage to the product when 
handling it.  

r symbols  

This symbol indicates the “on” position of the power switch. 

This symbol indicates the “off” position of the power switch.  
This symbol indicates that the external conductor of the connector is connected to the case.  

This symbol indicates that the external conductor of the connector is connected to the signal ground. 

te disposal 
elp ensure environmental protection, please note the following precautions regarding disposal of this 
uct. 
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<1> This product contains a lithium battery. 
<2> The LCD backlight unit contains mercury. 

<3> Use a professional industrial waste contractor to dispose of this product. 
 

 

California Instruments                 9 



User Manual EC1000S 
 

Contents 
 

⎯ Preface ⎯ ............................................................................................................. 5 

⎯ Safety Precautions ⎯ .......................................................................................... 7 

1. OVERVIEW........................................................................................................ 21 
1.1 General.............................................................................................................................. 22 
1.2 Features ............................................................................................................................ 22 
1.3 Applications...................................................................................................................... 24 
1.4 List of Functions .............................................................................................................. 25 
1.5 Operation Principles ........................................................................................................ 27 

2. PREPARATIONS BEFORE USE....................................................................... 29 
2.1 Checking Before Use....................................................................................................... 30 
2.2 Installation Environment ................................................................................................. 32 
2.3 Grounding and Power Supply Connection.................................................................... 35 
2.4 Simple Operation Checks ............................................................................................... 38 
2.5 Calibration ........................................................................................................................ 41 

3. PANEL AND BASIC OPERATIONS .................................................................. 43 
3.1 Panel Components and Operations ............................................................................... 44 

3.1.1 Operation panel.................................................................................................................. 44 
3.1.2 Front panel ......................................................................................................................... 45 
3.1.3 Rear panel........................................................................................................................... 46 

3.2 Display and Initial Settings at Power-on........................................................................ 47 
3.3 I/O Terminals..................................................................................................................... 49 

3.3.1 Output terminals (front and rear)...................................................................................... 49 
3.3.2 USB connector ................................................................................................................... 52 
3.3.3 External control I/O............................................................................................................ 53 
3.3.4 External signal input/external sync signal input terminal.............................................. 55 

3.4 Main Operation Example ................................................................................................. 57 
3.4.1 Power on/off ....................................................................................................................... 58 
3.4.2 Setting output mode .......................................................................................................... 60 
3.4.3 Setting output voltage range ............................................................................................ 62 
3.4.4 Setting waveform............................................................................................................... 64 
3.4.5 Setting output voltage ....................................................................................................... 65 
3.4.6 Setting output frequency................................................................................................... 66 
3.4.7 Using limiter functions ...................................................................................................... 68 
3.4.8 Output on/off ...................................................................................................................... 72 
3.4.9 Using measurement functions.......................................................................................... 73 

3.5 Output Characteristics .................................................................................................... 76 

Page 

California Instruments                                                                                   10 



User Manual EC1000S 
Contents 

 
4. ADVANCED OPERATION EXAMPLE............................................................... 79 

4.1 Use as a DC Power Source ............................................................................................. 80 
4.1.1 Connecting output terminal to load during DC output ................................................... 80 
4.1.2 Selecting an output mode (AC+DC-INT mode)................................................................ 81 
4.1.3 Setting the output voltage range ...................................................................................... 83 
4.1.4 Setting the output voltage................................................................................................. 85 
4.1.5 Setting output frequency of superimposed AC............................................................... 87 
4.1.6 Setting superimposed AC waveform................................................................................ 88 
4.1.7 Use measurement function............................................................................................... 89 

4.2 Measurement of Inrush Current ..................................................................................... 92 
4.2.1 Inrush current..................................................................................................................... 92 
4.2.2 Set phase at output on ...................................................................................................... 93 
4.2.3 Set measurement display to peak value .......................................................................... 94 
4.2.4 Reset the peak current hold value.................................................................................... 95 

4.3 Measurement of Harmonic Current................................................................................ 97 
4.4 Using the Sequence Function ...................................................................................... 100 

4.4.1 Sequence operations....................................................................................................... 100 
4.4.2 Sequence settings ........................................................................................................... 108 
4.4.3 Programming sequences .................................................................................................110 
4.4.4 Control of sequence operations......................................................................................115 
4.4.5 Clear sequence memory ..................................................................................................117 
4.4.6 Example of sequence operation settings .......................................................................118 
4.4.7 Execution of sequence operations................................................................................. 122 

4.5 Control Using External Control I/O Connector ........................................................... 126 
4.6 Output of Arbitrary Waveforms..................................................................................... 127 
4.7 Synchronization of Output to External Signal ............................................................ 129 

4.7.1 External signal synchronization..................................................................................... 130 
4.7.2 Line synchronization ....................................................................................................... 132 

4.8 Using Memory Functions .............................................................................................. 133 
4.9 Amplification of External Signal................................................................................... 136 
4.10 Adding External Signals and Internal Signals ............................................................ 140 

5. MENUS............................................................................................................ 143 
5.1 Screen Configuration..................................................................................................... 145 

5.1.1 Status icons...................................................................................................................... 147 
5.1.2 Warnings and error messages........................................................................................ 148 
5.1.3 Sequence display............................................................................................................. 148 

5.2 Basic Operations............................................................................................................ 149 
5.2.1 Menus ............................................................................................................................... 149 
5.2.2 Navigating the menu tree ................................................................................................ 154 
5.2.3 Numerical value input operations .................................................................................. 155 
5.2.4 Selection and input operations that require confirmation ........................................... 155 
5.2.5 EXEC input ....................................................................................................................... 156 

California Instruments                                                                                   11 



User Manual EC1000S 
Contents 

 
5.2.6 Shortcut keys ................................................................................................................... 156 

5.3 SET Menu........................................................................................................................ 157 
5.3.1 Output mode setting........................................................................................................ 159 
5.3.2 Output voltage range setting .......................................................................................... 160 
5.3.3 Setting output voltage ..................................................................................................... 161 
5.3.4 Setting output frequency................................................................................................. 162 
5.3.5 Output initial phase settings........................................................................................... 162 
5.3.6 Waveform settings........................................................................................................... 162 
5.3.7 Output peak current limiter settings .............................................................................. 163 
5.3.8 Output average current limiter settings......................................................................... 164 

5.4 MEASURE Screen .......................................................................................................... 165 
5.4.1 Output voltage measurement ......................................................................................... 167 
5.4.2 Output current measurement.......................................................................................... 168 
5.4.3 Output power measurement ........................................................................................... 169 
5.4.4 Load power factor measurement.................................................................................... 169 
5.4.5 Load crest factor measurement...................................................................................... 169 
5.4.6 Output harmonic current measurement ........................................................................ 170 
5.4.7 External synchronization frequency measurement ...................................................... 170 

5.5 MISC Menu...................................................................................................................... 171 
5.5.1 Sequence (SEQUENCE) .................................................................................................. 171 
5.5.2 Memory (MEMORY).......................................................................................................... 175 
5.5.3 Remote (REMOTE) ........................................................................................................... 175 
5.5.4 System (SYSTEM) ............................................................................................................ 176 
5.5.5 Setting range limiter (LIMIT)............................................................................................ 176 
5.5.6 Selection of measurement display (MEASURE)............................................................ 177 
5.5.7 Reset of peak current hold value.................................................................................... 177 
5.5.8 Output on/off .................................................................................................................... 177 

5.6 System Menu .................................................................................................................. 179 
5.6.1 Keylock ............................................................................................................................. 181 
5.6.2 Beep sound ...................................................................................................................... 182 
5.6.3 LCD contrast adjustment ................................................................................................ 183 
5.6.4 LCD display color setting................................................................................................ 184 
5.6.5 Time unit setting .............................................................................................................. 185 
5.6.6 Output on/off setting at power-on .................................................................................. 186 
5.6.7 External control input enable/disable setting................................................................ 187 
5.6.8 Reset function.................................................................................................................. 188 
5.6.9 System information ......................................................................................................... 189 

6. USB INTERFACE ............................................................................................ 191 
6.1 Setup for Use.................................................................................................................. 192 
6.2 Command List ................................................................................................................ 193 
6.3 Command Descriptions................................................................................................. 199 

6.3.1 Overview of Programming Language ............................................................................ 199 

California Instruments                                                                                   12 



User Manual EC1000S 
Contents 

 
6.3.2 Detailed command descriptions..................................................................................... 203 

6.4 Command Tree ............................................................................................................... 234 
6.5 Status System................................................................................................................. 236 

6.5.1 Status byte........................................................................................................................ 237 
6.5.2 Standard event status...................................................................................................... 238 
6.5.3 Operation status .............................................................................................................. 240 
6.5.4 Warning status ................................................................................................................. 241 

6.6 Error Message List......................................................................................................... 242 
6.7 Programming Precautions ............................................................................................ 243 

7. TROUBLESHOOTING..................................................................................... 245 
7.1 Protection Function ....................................................................................................... 246 
7.2 Error Messages and Responses .................................................................................. 248 

7.2.1 Error at power-on............................................................................................................. 249 
7.2.2 Protection function-related errors.................................................................................. 251 
7.2.3 Panel operation errors..................................................................................................... 252 
7.2.4 Warning messages .......................................................................................................... 254 
7.2.5 USB-related external control errors ............................................................................... 256 

7.3 When Fault Is Suspected .............................................................................................. 257 

8. MAINTENANCE .............................................................................................. 263 
8.1 Introduction .................................................................................................................... 264 
8.2 Routine Maintenance..................................................................................................... 264 
8.3 Storage, Repackaging, and Transport ......................................................................... 266 
8.4 Checking the Version Number...................................................................................... 267 
8.5 Backup Battery............................................................................................................... 269 

9. SPECIFICATIONS ........................................................................................... 271 
9.1 Output.............................................................................................................................. 272 
9.2 Current Limiter ............................................................................................................... 276 
9.3 Setting Range Limits ..................................................................................................... 276 
9.4 Signal Sources ............................................................................................................... 277 
9.5 Measurement Functions................................................................................................ 278 
9.6 Sequence Function........................................................................................................ 281 
9.7 Arbitrary Waveform Memory......................................................................................... 282 
9.8 Setting Memory .............................................................................................................. 282 
9.9 Protection Functions ..................................................................................................... 282 
9.10 General............................................................................................................................ 283 
9.11 External Control I/O ....................................................................................................... 284 
9.12 USB Interface.................................................................................................................. 284 
9.13 Power Input..................................................................................................................... 284 
9.14 Withstand Voltage and Insulation Resistance............................................................. 285 
9.15 Safety and EMC Compliance ........................................................................................ 285 
9.16 Ambient Temperature Range, Ambient Humidity Range, Etc. .................................. 285 

California Instruments                                                                                   13 



User Manual EC1000S 
Contents 

 
9.17 External Dimensions and Weight ................................................................................. 286 

California Instruments                                                                                   14 



User Manual EC1000S 
 

Figures 
 

 
Figure 1-1.  Block Diagram ........................................................................................................................................ 27 
Figure 2-1.  Ambient Temperature and Humidity Ranges ....................................................................................... 33 
Figure 2-2.  Power Source Inlet ................................................................................................................................. 36 
Figure 2-3.  Operation Check..................................................................................................................................... 39 
Figure 3-1.  EC1000S Operation Panel...................................................................................................................... 44 
Figure 3-2.  EC1000S Front Panel.............................................................................................................................. 45 
Figure 3-3.  EC1000S Rear Panel............................................................................................................................... 46 
Figure 3-4.  Output Outlets (Front) ............................................................................................................................ 49 
Figure 3-5.  Output Terminals (Rear)......................................................................................................................... 50 
Figure 3-6.  Connection to Output Terminals ........................................................................................................... 51 
Figure 3-7.  USB Connector ....................................................................................................................................... 52 
Figure 3-8.  External Control I/O Connector ............................................................................................................. 53 
Figure 3-9.  EXT SIG IN/EXT SYNC IN Terminal........................................................................................................ 56 
Figure 3-10.  POWER Switch ..................................................................................................................................... 58 
Figure 3-11.  Example of Main Operations Screen (in AC-INT Mode)..................................................................... 59 
Figure 0-1.  Example of Measured Value Window (AC-INT Mode) .......................................................................... 73 
Figure 0-2.  Output Voltage vs. Output Current Characteristics (100 V AC Input, AC-INT) .................................. 76 
Figure 0-3.  Output Voltage vs. Output Current Characteristics (200 V AC Input, AC-INT) .................................. 77 
Figure 0-4.  Output Voltage vs. Output Current Characteristics (100 V AC Input, AC+DC-INT, AC=0)................. 77 
Figure 0-5.  Output Voltage vs. Output Current Characteristics (200 V AC Input, AC+DC-INT, AC=0)................. 78 
Figure 4-1.  Connection of Block Diode.................................................................................................................... 81 
Figure 4-2.  Connection of Backflow Diode.............................................................................................................. 81 
Figure 4-3.  Example of Measured Value Window (During AC+DC Mode) ............................................................. 89 
Figure 4-4.  Example of Harmonic Measurement Window Display......................................................................... 99 
Figure 4-5.  Example of Basic Step Transitions ..................................................................................................... 103 
Figure 4-6.  Block Diagram of Sequence Mode Transitions.................................................................................. 103 
Figure 4-7.  Example of Sequence Operation from Hold Mode to <Start> ........................................................... 104 
Figure 4-8.  Example of Sequence Operation at <Branch> ................................................................................... 105 
Figure 4-9.  Loop Specification Method and Step Transition Example ................................................................ 106 
Figure 4-10.  Example of Step Synchronized Output............................................................................................. 107 
Figure 4-11.  Sequence Operation during Wait for Phase 0°................................................................................. 107 
Figure 4-12.  Sequence Shortcut Keys ................................................................................................................... 116 
Figure 4-13.  Step Transition Example (during AC+DC-INT mode)....................................................................... 118 
Figure 4-14.  LCD Screen During Sequence Execution......................................................................................... 125 
Figure 4-15.  Synchronized TTL Signal................................................................................................................... 129 

Page 

California Instruments                                                                                   15 



User Manual EC1000S 
Figures 

 
Figure 4-16.  Example of Settings from Memory.................................................................................................... 133 
Figure 5-1.  LCD Screen (When Normal)................................................................................................................. 145 
Figure 5-2.  LCD Screen (When Warning Is Displayed) ......................................................................................... 145 
Figure 5-3.  Menu Tree.............................................................................................................................................. 149 
Figure 5-4.  Modification Box................................................................................................................................... 155 
Figure 5-5.  Selection Box........................................................................................................................................ 155 
Figure 5-6.  EXEC Box .............................................................................................................................................. 156 
Figure 5-7.  Block Diagram of Signal Sources ....................................................................................................... 160 
Figure 6-1.  Binary Block Data ................................................................................................................................. 200 
Figure 6-2.  Partial Command Tree.......................................................................................................................... 201 
Figure 6-3.  Command Tree...................................................................................................................................... 235 
Figure 6-4.  Status System ....................................................................................................................................... 236 
Figure 6-5.  Standard Event Status Register .......................................................................................................... 238 
Figure 6-6.  Operation Status................................................................................................................................... 240 
Figure 6-7.  Warning Status...................................................................................................................................... 241 
Figure 7-1.  Screen Display When Self Fault Check Errors Have Occurred ........................................................ 249 
Figure 7-2.  Screen Display When Protection Function-Related Error Has Occurred ........................................ 251 
Figure 7-3.  Screen Display When Panel Operation Error Has Occurred............................................................. 252 
Figure 7-4.  Screen Display When Warning Has Occurred.................................................................................... 254 
Figure 8-1.  Air Filter Cleaning Steps ...................................................................................................................... 265 
Figure 8-2.  SYSTEM INFORMATION Screen .......................................................................................................... 268 
Figure 9-1.  Temperature and Humidity Ranges..................................................................................................... 286 
Figure 9-2.  External Dimensions ............................................................................................................................ 287 
 
 

California Instruments                                                                                   16 



User Manual EC1000S 
 

Tables 
 

 
Table 1-1.  List of Functions (1/2) .............................................................................................................................. 25 
Table 1-2.  List of Functions (2/2) .............................................................................................................................. 26 
Table 2-1.  Panel Settings for Operation Check ....................................................................................................... 39 
Table 3-1.  Settings in Memory (1/2) .......................................................................................................................... 47 
Table 3-2.  Settings in Memory (2/2) .......................................................................................................................... 48 
Table 3-3.  External Control I/O Connectors............................................................................................................. 54 
Table 3-4.  Output Mode List ...................................................................................................................................... 60 
Table 3-5.  List of Setting Ranges for Various Output Voltage Range.................................................................... 62 
Table 3-6.  AC Voltage Waveform and AC Current Waveform List .......................................................................... 64 
Table 3-7.  Output Voltage Settings ........................................................................................................................... 65 
Table 3-8.  Output Frequency Setting ....................................................................................................................... 66 
Table 0-1.  Current Limiter Setting Ranges............................................................................................................... 68 
Table 0-2.  Voltage and Frequency Setting Range Limiter....................................................................................... 70 
Table 4-1.  Panel Settings When Using EC1000S as a DC Power Source.............................................................. 80 
Table 4-2.  Setting Range Options for Various Output Voltage Ranges ................................................................. 83 
Table 4-3.  Output Voltage Setting Ranges When AC+DC Mode Is Selected ......................................................... 85 
Table 4-4.  Step Execution Parameters ................................................................................................................... 101 
Table 4-5.  Step Transition Parameters ................................................................................................................... 102 
Table 4-6.  Sequence Modes .................................................................................................................................... 104 
Table 4-7.  Sequence Control................................................................................................................................... 104 
Table 4-8.  Setting Items in PROGRAM Screen (1/3).............................................................................................. 110 
Table 4-9.  Setting Items in PROGRAM Screen (2/3)...............................................................................................111 
Table 4-10.  Setting Items in PROGRAM Screen (3/3)............................................................................................ 112 
Table 4-11.  Items in CONTROL Selection Box....................................................................................................... 115 
Table 4-12.  Program Settings.................................................................................................................................. 118 
Table 4-13.  Functions of External Control I/O Connector..................................................................................... 126 
Table 4-14.  Menu Items in MEMORY Screen.......................................................................................................... 133 
Table 4-15.  External Input Gain Setting Range...................................................................................................... 136 
Table 5-1.  Status Icons List ..................................................................................................................................... 147 
Table 5-2.  Sequence Display................................................................................................................................... 148 
Table 5-3.  Items in SET Menu.................................................................................................................................. 150 
Table 5-4.  Items in MISC Menu................................................................................................................................ 151 
Table 5-5.  Items in SEQUENCE Menu .................................................................................................................... 152 
Table 5-6.  Items in MEMORY Menu......................................................................................................................... 152 
Table 5-7.  Items in REMOTE Menu ......................................................................................................................... 153 

Page

California Instruments                                                                                   17 



User Manual EC1000S 
Tables 

 
Table 5-8.  Items in SYSTEM Menu.......................................................................................................................... 153 
Table 5-9.  Items in LIMIT Menu ............................................................................................................................... 153 
Table 5-10.  Shortcut Keys ....................................................................................................................................... 156 
Table 5-11.  SET Menu Items and Output Modes.................................................................................................... 157 
Table 5-12.  Output Modes ....................................................................................................................................... 159 
Table 5-13.  Output Voltage Settings ....................................................................................................................... 161 
Table 5-14.  Output Frequency Setting ................................................................................................................... 162 
Table 5-15.  Output Initial Phase Settings............................................................................................................... 162 
Table 5-16.  Output Peak Current Limiter Setting Range....................................................................................... 163 
Table 5-17.  Output Average Current Limiter Setting Range ................................................................................. 164 
Table 5-18.  Display Items in MEASURE Screen .................................................................................................... 165 
Table 5-19.  Items in CONTROL Selection Box....................................................................................................... 171 
Table 5-20.  PROGRAM Screen Items (1/3) ............................................................................................................. 172 
Table 5-21.  PROGRAM Screen Items (2/3) ............................................................................................................. 173 
Table 5-22.  PROGRAM Screen Items (3/3) ............................................................................................................. 174 
Table 5-23.  Setting Range Limit (LIMIT) ................................................................................................................. 176 
Table 6-1.  Command List (SOURce Subsystem)................................................................................................... 193 
Table 6-2.  Command List (MEASure Subsystem) ................................................................................................. 194 
Table 6-3.  Command List (DISPlay Subsystem).................................................................................................... 194 
Table 6-4.  Command List (STATus Subsystem) .................................................................................................... 195 
Table 6-5.  Command List (OUTPut Subsystem).................................................................................................... 195 
Table 6-6.  Command List (INPut Subsystem)........................................................................................................ 195 
Table 6-7.  Command List (TRACe Subsystem) ..................................................................................................... 195 
Table 6-8.  Command List (SYSTem Subsystem)................................................................................................... 196 
Table 6-9.  Command List (PROGram Subsystem) ................................................................................................ 196 
Table 6-10.  Common Command List (Common Commands and Queries) ......................................................... 197 
Table 6-11.  Numerical Value Data Format .............................................................................................................. 199 
Table 6-12.  Character Data Format ......................................................................................................................... 199 
Table 6-13.  Status Byte Register Definitions ......................................................................................................... 237 
Table 6-14.  Standard Event Status Register Definitions....................................................................................... 239 
Table 6-15.  USB Error Message List....................................................................................................................... 242 
Table 7-1.  Protection Function................................................................................................................................ 247 
Table 7-2.  Self Fault Check Messages ................................................................................................................... 249 
Table 7-3.  Protection Function-Related Errors...................................................................................................... 251 
Table 7-4.  Panel Operation Errors (1/2) .................................................................................................................. 252 
Table 7-5.  Panel Operation Errors (2/2) .................................................................................................................. 253 
Table 7-6.  Warning Messages (1/2)......................................................................................................................... 254 
Table 7-7.  Warning Messages (2/2)......................................................................................................................... 255 
Table 7-8.  USB Error Message List......................................................................................................................... 256 

California Instruments                                                                                   18 



User Manual EC1000S 
Tables 

 
Table 7-9.  When Fault Is Suspected (Problem when Switching Power on/off)................................................... 257 
Table 7-10.  When Fault Is Suspected (Problem During Key Operation) ............................................................. 257 
Table 7-11.  When Fault Is Suspected (Problem Related to Output Voltage or Output Voltage Range Setting) 258 
Table 7-12.  When Fault Is Suspected (Problem Related to Frequency Setting) ................................................. 258 
Table 7-13.  When Fault Is Suspected (Problem Related to Output Error)........................................................... 259 
Table 7-14.  When Fault Is Suspected (Problem Related to Measurement Functions) ....................................... 260 
Table 7-15.  When Fault Is Suspected (Problem Related to Sequence Function) ............................................... 260 
Table 7-16.  When Fault Is Suspected (Problem Related to Memory Function) .................................................. 261 
Table 7-17.  When Fault Is Suspected (Problem Related to Limiter Setting Range Limit).................................. 261 
Table 7-18.  When Fault Is Suspected (Other Problems) ....................................................................................... 261 

California Instruments                                                                                   19 





User Manual EC1000S 
 
 

1. OVERVIEW 
 
 

1.1 General.............................................................................................................................. 22 
1.2 Features ............................................................................................................................ 22 
1.3 Applications...................................................................................................................... 24 
1.4 List of Functions .............................................................................................................. 25 
1.5 Operation Principles ........................................................................................................ 27 

 
 
 
 

California Instruments                                                                                          21 



User Manual EC1000S 
 

1.1 General 
The EC1000S programmable AC/DC power source is a power source that can output AC and DC power, 
features a compact design for convenient desktop use, and provides a wealth of measurement 

functions.   
Rated output voltage is 140 Vrms (100 V range) or 280 Vrms (200 V range), with maximum output 

capacity of 1 kVA (during AC 200 V input).   
It also features eight output modes, with DC output, external input amplification, and line-synchronized 

output.   
 

The EC1000S can be controlled remotely from an external computer via a USB interface.  The 
accompanying software supports use of the following functions.   

 

• Panel operations  

• Sequence editing and execution  
• Arbitrary waveform editing and transfer  

• Data logger (by capturing measured values) 
 

Worldwide power supply input is supported.  Input power factor control function minimizes power supply 
input current.   

 

1.2 Features 
 

z Control panel with large LCD screen 
Settings and measured values are displayed on a large, easy-to-read backlit screen.   

 

z Various output modes  
Output modes include two operation modes:  alternate current (AC) and direct current (AC+DC), 
each of which can be combined with four signal source modes:  internal (INT), external (EXT), 

internal + external (ADD), and external synchronization (SYNC) for a total of eight modes.  In the AC 
mode, DC component is removed.   

 

z Various measurement functions 
The EC1000S is equipped with the following measurement functions.   

• Voltage (RMS value, average DC value, peak value) 

• Current (RMS value, average DC value, peak value, peak hold) 
• Power (effective, reactive, apparent) 
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• Frequency (only in the external synchronization mode) 
• Load power factor  

• Load crest factor  
• Harmonic current (up to 40th harmonic, 50/60 Hz fundamental only) 
 

z Enables AC-superimposed DC output  
When in the AC+DC mode, an AC wave (sine wave, square wave, or arbitrary waveform) can be 
superimposed on the DC output.   

 

z Also supports capacitor input load (up to crest factor 4 is supported) 
Enables peak current output of up to four times as large as the rated current (RMS value).   
 

z Can be used as an external input amplifier 
When “internal + external” is selected, an internal signal source can be added to the external signal 

input.   
 

z Sequence function  
When using an internal signal source, output parameters (output voltage, output frequency, etc.) can 

be successively and rapidly changed or swept.  In addition, output of specified patterns can be 
provided by program in advance.   

 

z Output current limiter function, voltage and frequency upper limit and lower limit setting 
functions  
The output current is limited within the maximum values that have been set independently for positive 

and negative.  As for the output voltage and the output frequency, their setting ranges can be 
adjustable.   

 

z USB interface (USBTMC) is standard equipped 
A USB interface is provided for external control, such as from a personal computer.   
 

z Output outlets equipped on front panel (universal type) 
Various types of power plugs from around the world can be connected.   

 

z Supports worldwide range input power line voltages   
Input power factor control (PFC) function for 90 V AC to 250 V AC helps minimize input power line 
current.   
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1.3 Applications  
 

z Research, development, and testing of various small-capacity built-in power source units 
z Research, development, and testing of various compact consumer electronics devices 
z Testing of battery-powered modules  
z As power source for testing characteristics of relays and switches 
z As power source for tests included in inspection lines for various devices 
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1.4 List of Functions 
The main functions of the EC1000S are listed below.   

 

Table 1-1.  List of Functions (1/2) 

 Function Description 

Output mode  

Total of 8 modes  
(combinations of operation mode and signal source mode)
Alternate current – internal signal source  

(AC-INT mode) 
Alternate current – external signal source  

(AC-EXT mode) 
Alternate current – internal + external signal sources  

(AC-ADD mode) 
Alternate current – external synchronization  

(AC-SYNC mode) 
Direct current – internal signal source  

(AC+DC-INT mode) 
Direct current – external signal source  

(AC+DC-EXT mode) 
Direct current – internal + external signal sources  

(AC+DC-INT mode) 
Direct current – external synchronization  

(AC+DC-SYNC mode) 
Output on/off switch  

Output voltage range  100 V range and 200 V range  
Output voltage waveform (not 
including external signal 
source mode) 

Sine wave, square wave, arbitrary waveform (16 types) 

Output current limiter  Output peak current limiter function and output average 
current limiter function (variable limit values) 

Setting range limiter 
(not including external signal 
source mode) 

Setting range limiter function for output voltage and output 
frequency  
Internal mode (AC-INT, AC+DC-INT) and internal + 
external mode (AC-ADD, AC+DC-ADD) only 
Setting range limiter function for output voltage 
External synchronization mode (AC-SYNC, 
AC+DC-SYNC) 

Sequential output  Output parameters:  jump or sweep.   

Output 
system 

Synchronized output  Can be synchronized with external sync signal or line 
frequency  

Basic measurements  
Voltage:  RMS, average, peak  
Current:  RMS, average, peak, peak hold  
Power:    Effective, reactive, apparent   

Measure-
ment 

function  Other 

Synchronization frequency:  Only in SYNC mode 
Load power factor  
Load crest factor  
Harmonic current: 50/60 Hz fundamental only, up to 
 40th 
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Table 1-2.  List of Functions (2/2) 

 Function Description 

External control I/O  

External control operation modes:  Enable, disable 
Control input: 
Input level: High level:  +4.0 V or higher 
  Low level:  +1.0 V or lower 
Non-destructive max. input: +10 V/−5 V 
Input impedance: Pulled up to +5 V with 47 kΩ 
Control items: Output on/off, sequence  
 start/stop, hold, branch  
Status output: 
Output level:   0/+5 V (open) 
Output impedance: 100 Ω 

Status items: Power on/off, output on/off, limiter 
operation, software busy, sequence 
operation step sync output  

Terminal:  D-sub 25-pin multiterminal  

External  
control  

USB interface  Standard equipped 
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1.5 Operation Principles 
Figure 1-1 shows a block diagram of the EC1000S.   

 

 
 

Figure 1-1.  Block Diagram 

The E

e block  

 improvement functions.   The block provides DC 
ower sources for various devices on PCBs and for the amplifier block, while improving the power 

factor of power supply input.   
 

<2> Signal source and system control block  
This block includes an internal signal source with sequence functions, and is able to provide 

AC+DC output.   It can also be used with added external inputs and internal signal sources.  This 
block also contains the user interface.   

 
<3> Isolation block  

The isolation block isolates the primary (main power source circuitry) and secondary sides.   
 

<4> Amplifier block  
The amplifier block includes a protection circuit. 

 
C1000S is broadly divided into four blocks.   

 
<1> DC power sourc

The DC power source block includes power factor
p

PFC 
CIRCUIT 

�LINE 100V-230V 
/60Hz 
A MAX 50Hz

1.4kV
POWER 

LINE 
FILTER 

SUB-DCPS 
CIRCUIT 

<1>
 
PFC

ISO 
RCUIT
(PRI) 

CI
ISO 

CIRCUIT
(SEC) 

<3>
 IS
OLATION 

<4> AMP 
INVERTER 

OUTPUT 
±400Vpk MAX 
1kVA MAX

CONTROL  
I/O

USB

EXT SIG IN 
±2.2V MAX 
Zin=10kΩ 
 
EXT SYNC IN 
TTL 

PANEL <2> CONTROLLER 

OSC
AMP 

CONTROL

SYSTEM 
CONTROL

DISPLAY 

POWER 
AMP 

PROTECT 

OUTPUT 
AC250V MAX 
1kVA MAX
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2.1 Checking Before Use 
Before installing and using the EC1000S, make sure that it has not been damaged during shipment, and 
check that all the accessories and all parts of the main unit are included.  If anything is missing, contact 

the California Instruments distributor from which the product was purchased.   
 

� Safety check 
To ensure safety in using the EC1000S, the user should read the following sections of this instruction 

manual before using the EC1000S: 

z “Safety Precautions” (provided at the beginning of this instruction manual) 

z “2.3 Grounding and Power Supply Connection” 
 

� Appearance and accessories check  
If an abnormality (such as a flaw or dent) is found on the outside surface of the corrugated box, 

carefully check if the product is adversely affected when removing the product from the corrugated 
box. 

 
After opening the corrugated box, check the items contained in the box. 

If an abnormality such as a flaw or dent is found on the product, or an accessory is missing, contact 
California Instruments or its representative. 

 
z Appearance check  

Check that no abnormalities such as a flaw and dent are found on the panel, controls, connectors, 
and so forth. 

 
z Accessories check 

The accessories of this product are listed below.  Check that there are no missing items and no 
flaws are found. 

 

 
 
 

 

• Instruction Manual (EC1000S Instruction Manual) 1 

• Control software (CD-ROM) 1 
• Power cord set 1 (varies depending on destination, 15 A/125 V  

for Japan) 1 

• Power cord set 2 (10 A/250 V, without plug, for Japan, North America,  
and Europe only) 1 

Californ
 � I   

ia In
WARNING 

struments                                                                                          30 
 



User Manual EC1000S 
 

 
This product contains high-voltage parts. Never remove the cover. 
All internal inspections of this product are to be performed only by service technicians qualified by 
California Instruments. 
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2.2 Installation Environment 
Note the following precautions to ensure the safe use and reliability of this product.   
 

� Installation sites 
z Do not set the product on its top or side when installing it on a floor or desktop.   

z Make sure that the four rubber feet on the bottom of the product are set evenly on a flat surface 
when placed on a floor or desktop.   

z To prevent risk of toppling, be sure to set this product on a surface that is level and is not subject to 
vibration, so that it can securely support this product weight (approximately 9.5 kg or 21 lbs).   

 

� Cautions for transport  
When transporting this product, use the grips on the top side to keep the product upright while moving 
it horizontally.   

 

If the EC1000S is exposed to sudden shifts in ambient temperature and/or humidity during 
transportation in winter, internal condensation may occur. 
In such a case, leave the EC1000S until the condensation has cleared before connecting the 
EC1000S to a power supply.   

 � I   CAUTION 
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� Conditions of installation site 

z The EC1000S should be used indoors, and at an elevation of 2,000 meters.   

z The EC1000S uses a fan for forced-air cooling.  To allow for ample air flow, be sure to maintain a 
gap of at least 50 cm between the air inlets and outlets along the sides and rear of this product and 

walls or other obstructions.   

z Install this product in a location that meets the following conditions for temperature and humidity 

ranges.   
 

Operation 
guarantee  0°C to +40°C

5 to 85%RH 
Absolute humidity of 1 to 25 g/m3, no condensation.   

Performance 
guarantee +5°C to +35°C 

5 to 85%RH 
Absolute humidity of 1 to 25 g/m3, no condensation. 

Storage 
condition −10°C to +50°C

5 to 95%RH 
Absolute humidity of 1 to 29 g/m3, no condensation. 

 

Product reliability may decline in extreme temperature and/or humidity environments.  An 
environment of approximately 25°C and 50%RH is recommended.   

Figure 2-1 illustrates these ambient temperature and humidity ranges.   
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Figure 2-1.  Ambient Temperature and Humidity Ranges  
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z Do not install the EC1000S in the following locations:  

• Location with flammable gas 

→ An explosion may occur. Never install and use this product in such a location.   
• Outdoors, or location exposed to direct sunlight or near a fire or heat source 

→ The full performance of this product may not be obtained, or failure may occur.  
• Location with corrosive gas, moisture, or high humidity 

→ This product may become corroded or fail.  
• Location near an electromagnetic field source, high-voltage device, or power line 

→ This product may malfunction.   
• Location exposed to excessive vibration 

→ This product may malfunction or fail.   
• Location with excessive dust 

→ In particular, electrically conductive dust may cause failure of this product. 
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2.3 Grounding and Power Supply Connection 
 

� Be sure to ground the EC1000S.   
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t uses a line filter. Be sure to ground this product. Otherwise, an electric shock may occur.
an electric shock from occurring, be sure to ground the EC1000S according to local 
fety codes.  

WARNING 

he input power line is 100 V AC, use power cord set 1.  When a 3-prong power plug that 
s a protective ground contact is connected to a 3-prong power supply outlet, this product is 

ed automatically.  Power cord set 1 (Japan version) is rated at 125 V AC.   
he input power line is 200 V AC, use power cord set 2 equipped with a terminal or crimp 

t that suits the type of outlet to be used.  Always connect a ground when using power cord set 
er cord set 2 is rated at 250 V AC.   

ng/2-prong conversion adapter is not provided with this product.  If a 3-prong/2-prong 

sion adapter is used, the adaptor ground wire must be connected to a ground contact next to 
let.   

wer requirements of this product are as follows:   
age range:   100 V AC to 230 V AC ±10 % (when at 250 V or less) 

Overvoltage category II 

quency range: 50 Hz/60 Hz ±2 Hz (single phase) 
er consumption: 1.4 kVA or less 
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� Connect the power in this order.   
1. Make sure that the power source voltage to be used is within the specified range.   
2. Set the power switch to off.   
3. Insert the power cord into the inlet on the rear panel.   
 

 

Inlet 

 

Figure 2-2.  Power Source Inlet  
 
4. Insert the power cord plug into a 3-prong power source outlet (use the supplied power source cord 

set 1).   

 

The accompanying power cord set 1 (Japan version) complies with Japan Electrical Appliance and 
Material Safety Law and is for use in Japan only.  The rated voltage is 125 V AC and the withstand 
voltage is 1250 V AC.  This power cord set cannot be used when the voltage exceeds 125 V AC or in 
locations outside of Japan.    

 

The accompanying power cord set 2 is intended for use in Japan, North America, and Europe.  The 
rated voltage is 250 V AC and the withstand voltage is 2000 V AC.  Attach a plug or crimp contact that 
suits the use environment.  When using this cord set in Japan, be sure to use a plug that complies with 
Japan Electrical Appliance and Material Safety Law.   

 � I   CAUTION 

 � I   CAUTION 

 

The accompanying power cord sets are for use with this product only.  Do not use them with other 
products or application systems.   

 � I   CAUTION 
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The product itself has a withstand voltage of 1500 V AC.   
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2.4 Simple Operation Checks 
The following describes simple methods for checking newly purchased products or products that have 
been in long-term storage.   

 

 
This pr
All inte
Califor

 

Chec
displ

 

� O
1.

Californ
oduc
rnal in
nia In

 � I   

k tha
ayed 

pera
 Set

⇒ O

<

 

 T

s
u

⇒ 

ia In
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spections of this product are to be performed only by service technicians qualified by 

struments. 

WARNING 

t the power goes on normally, and that the measured value set via the control panel is 
correctly on the MEASURE screen.   

tion steps 
 the EC1000S power source switch to on.   See “3.4.1 Power on/off”.   
peration starts once the power is on.   

 

1> Press switch to up ( | ) position. <2> The LCD goes on and displays the initial screen.
 

he main operations screen that appears immediately after the power-on shows the same 

ettings that were displayed the last time the power was turned off.  When a newly purchased 
nit is turned on for the first time, the initial settings (factory settings) are displayed.   

See “3.2 Display and Initial Settings at Power”, for description of the initial settings.  
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2. Panel settings  

Set the EC1000S as shown below.   See “3.4  Main Operation Example”, for descriptors of 
the settings methods.   

 
Table 2-1.  Panel Settings for Operation Check 

Item Setting 
Output mode  AC-INT mode  
Output voltage range  100 V 
AC output voltage  100 Vrms 
Selected measurement display RMS 

 

3. Press the 
OUTPUT

 key to turn on output.   

 

 

 

OUTPUT

 
OUTPUT

 

Output is off. Output is on.  

 Output on/off LED is on. 

 
 

� Check that the control panel MEASURE screen shows 100 Vrms as the AC output voltage.   

 
 

Figure 2-3.  Operation Check 
 

� If the normal values are not displayed, it may be due to an operation fault.  Contact California 
Instruments or a California Instruments representative.   

 

4. Turn off the power, check that OUTPUT off is displayed, then press the power switch to the bottom 
({) position.   This shuts off the power supply and turns off the power source unit.   

 

Check display. 

 � I   CAUTION 
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Before turning off the power, make sure that the output on/off LED is off. 
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2.5 Calibration 
To calibrate the EC1000S, contact NF Corporation or an NF Corporation representative.   
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3.1 Panel Components and Operations 
3.1.1 Operation panel  

Numbers shown after names in this figure correspond to item numbers in the detailed descriptions 
below.   

 

  

Shortcut keys  5.2.6 

DIGIT key  5.2 

UP/DOWN keys  5.2 

LCD  5.1 

MODIFY dial  5.2 

Output ON/OFF LED 
 3.4.8 

ENTER key  5.2 

OUTPUT key 

 3.4.8 

CANCEL key  5.2 

 

Figure 3-1.  EC1000S Operation Panel  
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3.1.2 Front panel   
 numbers in the detailed 

escriptions below.   

 

Numbers shown after names in the following two figures correspond to item
d

 Power switch  3.4.1 

Output outlets (universal type)  3.3.1 

Exhaust vent  8.2 

 

 
Figure 3-2.  EC1000S Front Panel  
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3.1.3 Rear panel
 

 

 External signal input/external sync signal input connector  3.3.4 

External control I/O connector  3.3.3 

Output terminals  3.3.1 

LINE   INPUT  2.3 

USB connector  3.3.2 

Exhaust vent

 
 

S ReaFigure 3-3.  EC1000 r Panel 
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3.2 Display and Initial Settings at Power-on 
 

� Display at power-on 
When the power switch is set to on, a fault check is performed automatically, and when that ends 
normal operation mode is set.   

The settings shown on the panel are those that were shown the last time the power source was 
turned off.  When a newly purchased unit is turned on for the first time, the initial settings are 

displayed.   

 See “4.8 Using M , for description of how to read settings saved to memory.   emory Functions”
 

An error message is displayed when an abnormality has occurred.   After reading the error message, 

turn the power source off immediately.   

 See “7.2.1  Error at power-on”, for description of error messages and recommended 
responses.   

 

� Initial settings 
Table 3-1 and Table 3-2 list the initial settings for the EC1000S.   

 

Table 3-1.  Settings in Memory (1/2) 
  

Function  Setting Initial Setting At Power-on 
Select output mode  Output mode  AC-INT Backup value 
Select output voltage 
range  

Output v 100 V Backup value oltage range  

Select external sync 
signal source 

External sync signal source  LINE Backup value 

SIN/SQU    0.0 Vrms 100 V 
range  ARB1 to ARB16    0.0 Vp-p 

SIN/SQU    0.0 Vrms 
 AC 
voltage  200 V 

range  ARB1 to ARB16    0.0 Vp-p 
AC voltage frequency   50.0 Hz 
Phase when output goes on    0.0° 

AC mode output  
(AC-INT, AC-ADD,  
AC-SYNC) 

AC voltage waveform  
Sine wave 

(SIN) 

Backup value 

100 V range     0.0 V DC 
voltage  200 V range     0.0 V 

SIN/SQU    0.0 Vrms 100 V 
range  ARB1 to ARB16    0.0 Vp-p 

SIN/SQU    0.0 Vrms 

AC+DC mode output  
(AC+DC-INT,  
AC+DC-ADD,  
AC+DC-SYNC) AC 

voltage  200 V 
range  ARB1 to ARB16    0.0 Vp-p 

Backup value 
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AC voltage frequency   50.0 Hz 
Phase when output goes on    0.0° 

 

(SIN) 

 

AC voltage waveform  
Sine wave 

Table 3-2.  Settings in Memory (2/2) 

Function  

 

Setting Initial setting At Power-on 
100 V range   +42.0 A Output peak current 

limiter (positive) 200 V range   +21.0 A 
100 V range   −42.0 A Output peak current 

limiter (negative) 200 V range   −21.0 A 
100 V range     10.5 A 

Current limiter  

Output average 
current limiter  200 V range      5.3 A 

Backup value 

100 V range  +200.0 V Positive voltage 
setting limit  200 V range  +400.0 V 

100 V range  −200.0 V Negative voltage 
setting limit  200 V range  −400.0 V 
Frequency upper limit setting limit    550.0 Hz 

Setting range limit 

Frequency lower limit setting limit      1.0 Hz 
100 V range  100 External input gain 

setting 
External input gain  

200 V range  200 

Backup value 

Select measurement 
ay  

Measurem S Backup value ent display  RM
displ

Step time 0.1000 s 
Step operation type Constant (CONST) 
Step end phase enable/disable Disable (DISABLE) 
Step end phase  0.0° 
Step termination  End (STOP) 
Jump steps 0 
Jump court 1 

Seque

Branch steps  0 

Backup value nce output  

Keylock  OFF Backup value 
Beep  ON Backup value 
LCD contrast  55 
LCD display color  Blue (BLUE) 

Backup value 

Time unit s Backup value 
Output on/off at power-on  OFF Backup value 

System settings 

External control input enable/disable Disable Backup value 
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3.3 
3.3.1 Output terminals (front and rear) 
� 

ypes 

terminal for  DC or 

C+DC.   
Polarity follows the Japanese standard.  Use the rear output terminal for polarity-related settings such 

as the initial phase.   

I/O Terminals  

Connection to output outlet (front) 
The front panel is equipped with universal type output outlets that accommodate power plug t

from various countries.  These outputs are isolated from the power inputs and case (ground 
connection).  These outlets are used only for AC power.  Use the rear output 

A

 Output outlets (universal type) 

 
Figure 3-4.  Output Outlets (Front) 
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� Connection to output terminals (rear) 
connecting 

 
s “Hi = negative”.   

 

Outputs are isolated from the input power lines and the case (ground connection).  When 

to an output terminal, attach a round crimp contact with a sleeve that has sufficient capacity for the 
output current.   

 DC output is based on “Lo”, so that the + polarity setting sets “Hi = positive”, and the - polarity setting
set

 

Output terminal

 

Figure 3-5.  Outpu ar) 
 

 

t Terminals (Re

When 
To ens

 

Californ
 � I   

outpu
ure sa

ia In
WARNING 

t is on, do not touch the output terminal block.   
fety, always attach the supplied terminal cover.   
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� Connect cables to the output terminal block as described below.   

2. Insert the screw through the round crimp contact at the end of the cable.   
3. Reattach the screw into the OUTPUT terminal while holding the crimp contact in place.   
4. Turn the screw until it is securely fastened.  The recommended fastening torque is 1.2 (N⋅m).   
5. Connect the Hi, Lo, and ground cables, then attach the terminal cover.   
 

Outputs are isolated from the input power lines and case.   

 

1. Remove a screw attached to the output terminal block.   

 

  

z To tighten: Turn clockwise. 

z To loosen: Turn counterclockwise.   

Figure 3-6.  Connection to Output Terminals 
 

 
To ens

 

When 
depend
For ho
during

 
 

 

Californ
ure sa

using
ing o

w to c
 DC o

 � I   

 � I  

ia In
fety, always turn the power off before connecting to output cables. 

WARNING 
 the EC1000S as a DC power supply, it is necessary to connect a diode for protection, 
n the load, such as a capacitor and inductor.   
onnect a diode for protection,  refer to “4.1.1 Connecting output terminal to load 
utput”. 

CAUTION
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3.3.2 USB connect
Use a commercial (off-the-shelf) USB cable to connect the rear USB connector to a PC.   
Attach th panying ferrite core to the U  to reduce the ge e ve. 

or  

e accom SB cable  leaka lectric wa

 See “6 SB IN E SB co n for remote control from a 
PC.   

 

.  U TERFAC ”, for description of using a U nnectio

 

USB connector

 
 

Connector  

 

er ale) cab

Figure 3-7.  USB 

The USB cable should be a comm cial Type A (male) to Type B (m le.  
Attach the ac panying ferrite core to the USB cable to reduce the leakage electric wave.  com

 

 

 � I   CAUTION 
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3.3.3 External control I/O  
The EC1000S is equipped with an (8-bit) external control I/O connector to enable external control using 
digital signal input and status output using digital signals.   The connector is a D-sub 25-pin type.   

 

External control I/O 
connector 

 
 

Figure 3-8.  Ext
 

Th  this r are listed below in “Table 3-3  External Control 
I/O

ernal Control I/O Connector  

e signals corresponding to the pins in  connecto

 Connectors”.   
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Table 3-3.  External Control I/O Connectors 
 

Pin No. I/O Function Remark 

1 Output  Power source on/off status 0: Off 
1: On 

2 Output  Output on/off status 0: Off 
1: On 

3 Output  Limiter operationNote 0: Off 
1: On 

4 Output  Software busy  0: Normal 
1: Busy 

5 Output Sequence sync output 0  

6 Output Sequence sync output 1  

7 Output Undefined   

8 Output Undefined   

9 GND −  

10 Input Undefined   

11 Input Output off  Falling edge detection 

12 Input Output on Falling edge detection 

13 Input Sequence start Falling edge detection 

14 Input Sequence stop  Falling edge detection 

15 Input Sequence hold  Falling edge detection 

16 Input Sequence branch trigger 0 Falling edge detection 

17 Input Sequence branch trigger 1 Falling edge detection 

18 GND −  

19 Output +5 V  50 mA or less 

20 Output Reserved  

21 Output Reserved  

22 Output Reserved  

23 Output Reserved  

24 Output Reserved  

25 Output Reserved  

Note When output peak current limiter (positive), output peak current limiter (negative), output 
average current limiter, or output power limiter is operated, it is recognized as limiter 
operation on.   

 
External control input and output can be used when external control has been set as enabled.   

 See “5.6.7  External control input enable/disable setting”.   
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3.3.4 External signal input/external sync signal input terminal 
e l source with external synchronization, connect to the 

 SIG IN/EXT SYNC IN) on the rear panel.   

or this connection, use a coaxial cable with a BNC connector.   
ions for these external signal input/external nals are listed below.   

ations 
rminal: BNC-R (used for external signal input and external sync 

signal input) 

pedance: 10 kΩ  
 maximum input voltage:  ±10 V 

t  
cy range: DC to 500 Hz 

100 V range: 

200 V range: 0.0 to 400.0 times (initial value is 200.0) 

curacy:  ±5% (50 Hz, when gain is at initial value with rated voltage 
output) 

etween input and output:   In-phase 

−2.2 V to +2.2

l synchronization  
ation frequency range: 40 Hz to 500 H

∗ External sync signal is not required when line  
 synchroniza

Input voltage threshold value: TTL 

Wh n using an external input signal as the signa
external signal input/external sync signal input terminals (EXT

F
The specificat sync signal input termi

 

� Common specific
Input te
 

Input im
Non-destructive

 
�  External signal inpu

Frequen
Gain setting range: 0.0 to 200.0 times (initial value is 100.0) 

 
Gain setting resolution: 0.1 

Gain ac
 

Phase b

Input voltage range:  V 
 
�  Externa

Synchroniz z 

 
 tion is selected.  
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External signal input/ 
external sync signal input 
terminal 

 

Figure 3-9.  EXT SIG IN/EXT SYNC IN Terminal 
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3.4 Main Operation Example 
Main operations are described below in the following order.   
 

� Power-on  3.4.1   Power on/off 
             ↓ 

� Set output mode   3.4.2   Setting output mode   
             ↓ 

� Set output voltage range   3.4.3   Setting output voltage range  
             ↓ 

� Set waveform   3.4.4   Setting waveform   
           ↓ 

� Set output 
  

voltage   3.4.5   Setting output voltage 
             ↓ 

� Set output frequency   3.4.6   Setting output frequency  
 

rrent limiter and setting range limiter 
             ↓

� Use cu  3.4.7   Using limiter functions 
          

� Out  on
   ↓ 

put   3.4.8   Output on/off 
              ↓

� Check measured value   3.4.9   Using measurement functions 
              ↓

 Output off  � 3.4.8   Output on/off 

� 

             ↓ 

Power-off  3.4.1   Power on/off 
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3.4.1 
When the POWER switch is set to “|”, the power goes on, and when it is set to “{”, the power goes off.   

Power on/off  

 

POWER switch 

 
3-10.  POW

  

a) Power-on 
Set the    

Figure ER Switch  

 POWER switch to “|”.

 

 Startup screen is displayed.  
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⇒ Main operations screen is displayed.   

 

 

 

 
 

ons Screen (in AC-INT Mode) 
 

 The main operations screen that appears immediately after the power-on shows the same 
settings that were displayed the last time the power was turned off.  When a newly purchased 

unit is turned on for the first time, the initial settings (factory settings) are displayed.   

⇒ 

Figure 3-11.  Example of Main Operati

 See “3.2 Display and Initial Settings at Power-on”, for description of the initial settings.  

⇒  See “4.8  Using Memory Functions”, for description of how to read settings saved to 
memory.   

⇒  See “7.  TROUBLESHOOTING”, for a list of warnings and error messages, along with 
d re

 

b) Power-off 
After confirming that the output is off, set the POWER switch to “{”.   

 

recommende sponses.   

 

 

 

 

 
OUTPUT
 

OUTPUT
 

Output on Output off

 
 
� The power source is cut and turned off.   

 

 

Output mode  3.4.2 
ltage range  Output vo 3.4.3 

 Output voltage   3.4.5 
 Output frequency  3.4.6 
 Waveform   3.4.4 
 

 Limiter function   3.4.7 
Select measurement display 3.4.9 
 

 � I   CAUTION 
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• Before turning off the power, make sure the OUTPUT setting is off.    

 
 

3.4.2 Setting output mode  
he EC1000S provides the eight output modes listed in Table 3-4.  The output mode cannot be changed 

while output is on.  Before nging the output mode, set output t
 

Table 3-4. 
 

Opera
n Mo

na  ode  Ref

T
cha o off.   

 Output Mode List 

tio Sig
de  Mode  

l Source Output M erence  

INT 
(internal) AC-INT  “3.4.2  Setting output mode” 

EXT 
X(external) AC-E T 

 “4.5  Control Using External Control I/O 
or” Connect

ADD 
(internal + external) AC-ADD 

 “4.10  
Internal Sign

Adding E nd 
als   

x  aternal Signals
AC

C 
AC-SYNC 

 

 “4.7 Synchronization of Output to 
ignal”  

SYN
(external sync) External S

INT 
(internal) AC+DC-INT  “4.1  Use as a DC Power Source” 

EXT
(external) 

 
AC+DC-EXT 

 “4.5  Control Using External Control I/O 
Connector”  

ADD 
(internal + external) AC+DC-ADD 

 “4.10  Adding External Signals and 
Internal Signals   

AC+DC 

SYNC 
(external sync) AC+DC-SYNC 

 “4.7  Synchronization of Output to 
External Signal”  

 

Setting to AC-INT mode is described below as an example. 
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� p
Select output mode by selecting 
Operation ste s 

  in the SET menu.   
 

1. Press the  or   key to move the cursor to the  icon.   

 

 

 
ENTERCANCEL

 

Cursor

 

2. Press the 
ENTER

 key to display the selection box.   

 

 

 
ENTERCANCEL

 

Selection box 

 

3. Press the  or   key to move the cursor to the mode to be set.   

 

 

 
ENTERCANCEL

 

 
  

4. Press the 
ENTER

 key to set the selected mode.   
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ENTERCANCEL

 

 
 

Setting output volt
Select 100 V or 200 e cannot be cha hile output is on.   
The setting range varies accord  the output vo  

 

Table 3-5. nges fo e Range  

Setting Range  

3.4.3 age range  
V.  The output voltage rang nged w

ing to ltage range.  

 List of Setting Ra r Various Output Voltag
 

Setting 100 V range  200 V range  Unit 
DC   −200.0 t
voltage  

o +200.0 −400.0 to +400.0 V 

SIN/SQU 0.0 to 140.0 0.0 to 280.0 Vrms AC Wave
-form  .0 0.0 to 800.0 Vp-p voltage  ARB1 to 16 0.0 to 400

Output peak current limiter 
(positive) 

+10.0 to +42.0 +5.0 to +21.0 A 

Output peak current limiter 
(negative) 

−42.0 to −10.0 −21.0 to −5.0 A 

Output average current limiter  1.0 to 10.5 1.0 to 5.3 A 
Positive voltage setting limit  +5.0 to +200.0 +10.0 to +400.0 V 
Negative voltage setting limit  −200.0 to −5.0 −400.0 to −10.0 V 
External input gain  0.0 to 200.0 0.0 to 400.0 times 

 

�

To set the output voltage range, select 

 Operation steps 
  in the SET menu.   

 

1. Press the  or   key to move the cursor to the  icon.   

 

 

ENTERCANCEL

 

Cursor 
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2. Press the 
TEREN

 key o display the selection box.    t

 

 

 
ENTERCANCEL

 

Selection box 

 

3. Press the  or   key to move the cursor to the output voltage range to be selected.   

 

 

 
ENTERCANCEL

 
 

 

 

4. Press the 
ENTER

 key. Then the  icon appears in the status window.   

 

 

 
ENTERCANCEL

 

Status window

 
 

� The  icon goes out in a few en the di
output voltage ran

∗ Changing the output voltage range t c

 seconds, th splay will change to the selected 
ge.   

akes about eight se onds.   
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3. veform  
ne wave, squa , or arbitrary waveform (16 types in all) as the 

rm to be output, by using the control panel.   Arbitrary waveforms are generated using data 

tra SB f

4.4 Setting wa
The EC1
wavefo

000S allows to select a si re wave

nsfers via the U inter ace.   

 See “4.6  Output of Arbitrary Waveforms”, for details of arbitrary waveforms.   
Table 3-6 lists the waveforms that can be selected.   
 

Table 3-6.  AC Voltage Waveform and AC Current Waveform List 
 

 As Shown in Operation Type 

SIN Sine wave  

SQU Square wave  

ARB1 to ARB16 Arbitrary waveform (16 

 

� Operation steps 
To select a waveform, select   in the SET menu.   

 

1. Press the  or   key to move the cursor to the  icon.   

 

 

 
ENTERCANCEL

 

Cursor

 

2. Press the 
ENTER

 key to display the selection box.   

 

 

 
ENTERCANCEL

 

Selection box 
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3. Press the  or  key to move the cursor to the waveform to be output.   

 

 

 
ENTERCANCEL

 

 
  

4. Press the 
ENTER

  key to set the selected waveform.   

 

 

 
ENTERCANCEL

 

 
 
 

3.4.5 Setting output voltage 
For AC-INT mode, the output voltage settings listed below can be selected.   

 

Output Mode  Setting Setting Range  Resolution  

 

Table 3-7.  Output Voltage Settings 

SIN/SQU 0.0 to 140.0 
Vrms 

0.1 Vrms 
100 V range 

ARB1 to ARB 16 0.0 to 400.0 Vp-p 0.1 Vp-p 

SIN/SQU 0.0 to 280.0 
Vrms 

0.1 Vrms 

AC-INT 
(AC mode) 

AC 
voltage  

200 V range 

ARB1 to ARB 16 0.0 to 800.0 Vp-p 0.1 Vp-p 
 

 See “3.4.7  Using limiter functions”, when using a setting range limit for output voltage.   

 See “5.3.3  Setting output voltage”, for output voltage setting ranges for other output modes.   
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� peration steps 
 

O
To set the output voltage, set    in t

 
he SET menu.   

1. Press the  or   key to move the cursor to the  icon.   

 

 

 

Cursor

ENTERCANCEL

 

 

2. Press the 
ENTER

 key to display the modification box.   

ENT

 

 

 
ERCANCEL

 

Modi

 

3. Press the

fication box 

 
  and  keys to move the curso be chang  dial 

and set a numerical value.  The set value will be reflected in output immediately.  
r to the digit to ed, turn the MODIFY

 

 

 

IncreaseDecrease

 

CANCEL

4. Press the  or 
ENTER

 key to close the modification box.   

 

.4.6 Setting ou3 tput frequency  
The AC output frequency can be set in the following range.   
 

 
Table 3-8.  Output Frequency Setting 
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Setting Range Resolution Setting Accuracy 

1.0 Hz to 550.0 Hz 0.1 Hz ±100 ppm (1.0 Hz to 550.0 Hz, 23 ±5°C) 
 

 See “3.4.7  Using limiter functions”, when using an output frequency setting range limit.   
 

� 

cal value labeled 

Operation steps 
To set the output frequency, set a numeri    in the SET menu.   

 

1. Press the  or   key to move the cursor to the  icon.   

 

 

 
ENTERCANCEL

 

Cursor

 

2. Press the 
ENTER

 key to display the modification box.   

 

 

 
ENTERCANCEL

 

Modification box 

 
 

3. Press the  and  keys to move the cursor to the digit to be changed, turn the MODIFY dial 
and set a numerical value.  The set value will be reflected in output immediately.   

 

 

Increase Decrease

 

4. Press the 
CANCEL

 
ENTER

  or  key to close the modification box. 
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3.4.7
a) Us

The EC1000S includes an output peak current limiter function and an output average current limiter 
function.   

Limiter settings are retained separately for 100 V and 200 V ranges.   
Setting range set for output vo reque

 Using limiter functions 
ing current limiter 

 limits can be ltage and output f ncy.   

 See “5.3.7  Set O rren  utput peak cu t limiter settings”.  

 See “0  Set  
 

 current l ”
 

 Curren anges
 

Setting Setting Range   Resolution   Initial Value 

Output average imiter settings .   

Table 0-1. t Limiter Setting R   

100 V range  +10.0 A to +42.0 A 0.1 A +42.0 A Ou pe
 +21.0 A 

tput ak current 
limiter (positive) 200 V range  +5.0 A to +21.0 A 0.1 A 

100 V range  −42.0 A to −10.0 A 0.1 A −42.0 A Output peak current 
limiter (n 2 0 A 0.1 A −21.0 A egative) 00 V range  −21.0 A to −5.  

100 V range  1.0 A to 10.5 A 0.1 A 10.5 A Output average 
current limiter  200 V range  1.0 A to 5.3 A 0.1 A 5.3 A 

 

For a capacitive load or inductive load, the output peak current limiter may not achieve the peak 
current value as set, due to overshooting or undershooting the set current value, or variable output 

current waveforms while the limiter is operating.   
For an inductive load, operation of the limiter can cause the current to vary and, as a result, an output 

 

Note with caution that the output peak current limiter may allow overshooting, depending on the load, 

overvoltage may occur.   

and therefore may not achieve the peak current value as set.   
For an inductive load, operation of the limiter can cause an output overvoltage, triggering the 

ction.  In this case, the peak current limiter settings (positive and negative) 
should be reduced.    
overvoltage protection fun

 

If the o  to an output short, etc., the limiter response 

 � I   CAUTION 

 � I   CAUTION 
 output current r frequency suddenly increases, due
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may not be quick enough, so the output overcurrent protection function may be triggered.   

 

� Operation steps 
Select the icon in the SET menu corresponding to the desired setting, then set a numerical value.   

• Output peak current limiter (positive):    
• Output peak current limiter (negative):    

• Output average current limiter:       
 

1. Press the  or   key to move the cursor to the   or   or  icon.   

 

 

 
ENTERCANCEL

 

Cursor 

 

 
ENTER

2. Press the  key to display the modification box.   

 

 

 
ENTERCANCEL

 
Modification box 

 
 

Press the 3.  and  keys to move the cursor to the digit to be changed, turn the MODIFY dial 
and set a numerical value.  The set value will be reflected in output immediately.   

 

Increase Decrease 

 

4. Press the 
CANCEL

  or 
ENTER

 key to close the modification box.   
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b) Using setting range limiter 
The EC1000S internal mode (AC-INT, AC+DC-INT) and internal + external mode (AC-ADD, 

ncy.   AC+DC-ADD) include setting range limiter functions for output voltage and output freque

 See “5.5.5  Setting range limiter (LIMIT)”, for details.   

Table 0-2.  Voltage and Frequency Setting Range Limiter 
 

Setting Setting Range  Resolution  Initial Value 

 

100 V range  +5.0 V to +200.0 V 0.1 V +200.0 V Positive voltage 
setting limit 200 V range  +10.0 V to +400.0 V 0.1 V +400.0 V 

100 V range  −200.0 V to −5.0 V 0.1 V −200.0 V Negative voltage 
setting limit  200 V range  −400.0 V to −10.0 V 0.1 V −400.0 V 

Frequency upper limit setting limit  1.0 Hz to 550.0 Hz 0.1 Hz 550.0 Hz 

Frequency lower limit setting limit  1.0 Hz to 550.0 Hz 0.1 Hz 1.0 Hz 

 

� Operation steps 
u The setting range limit is set via the LIMIT screen under the MISC men  .   

 

1. Press the  or   key to move the cursor to the  icon.   

 

 

 
ENTERCANCEL

 
Cursor 

 

 
ENTER

2. Press the  key to display the MISC menu.   

Press the  or   to move the cursor key to “LIMIT”.   
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ENTERCANCEL

 

 

3. Press the 
ENTER

 key to display the LIMIT screen .   

 

 

 
ENTERCANCEL

 

 
 

4. Press the  or   key to move the cursor to the item to be set.   

 

 

 
ENTERCANCEL

 

Cursor 

 

5. Press the 
ENTER

 key to display the modification box.   

 

 

 
ENTERCANCEL

 

Modification box 

 
 

6. Press the  and  keys to move the cursor to the digit to be changed, turn the MODIFY dial 
and set a numerical value.  The set value will be reflected in output immediately.   
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IncreaseDecrease

 

7. After setting all of the items, press the 
CANCEL

  or 
ENTER

 key to close the modification box. 

 

 

3.4.8 Output on/off  

To turn the EC10 e 00S output on or off, simply press th
OUTPUT

  key.   

 

When output is on, the output on/off LED goes on, and it goes off when the output is off.   
 

 

 

 

OUTPUT

 
OUTPUT

 

Output off Output on 
 

 

 

 

To ens

 

Before

 
The o

 S

 Output on/off LED on 

 �

Californ
ure sa

 turnin

utpu

ee “

 � I   

I   CA

ia In
fety, make sure the power is off before connecting outputs.   

, make sure that the output on/off LED is off.    g off the power

t on/off setting can be controlled via the MISC menu of the display.   

5.5.8  Output on/off”.   

WARNING 

UTION 
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3.4.9 Using measurement functions 
The EC1000S is equipped with the following measurement functions.   

• Voltage (RMS, average DC, peak) 

• Current (RMS, average DC, peak, peak hold) 
• Power (effective, reactive, apparent) 

• Synchronization frequency (external synchronization) 
• Load power factor  

• Load crest factor  
 Harmonic current (50/60 Hz fundamental, up to 40th harmonics) 

 
Measured  MEASURE screen, which enables the 

ou  
 

a) Measured value window 

•

values are displayed in the measured value window

tput status to be monitored.   

 
 

Figure 0-1.  Example of Measured Value Window (AC-INT Mode) 
 

When a measurement is out of range, “-----” is displayed in the numerical value field.   

 

b) Select measurement display  
Select among RMS, AVG, PEAK, or harmonic current as the measured current and voltage values to 
be displayed.   

⇒  See “4.3  Measurement of Harmonic Current”, for description of harmonic current 
measurements.   
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� 

SURE” in the MISC menu 

Operation steps 

To select a measurement display, select “MEA .   
 

1. Press the  or   key to move the cursor to the  icon.   

 

 

 
ENTERCANCEL

 
Cursor 

 
 

2. Press the 
ENTER

 key to display the MISC menu. 

Press the  or   key to move the cursor to “MEASURE”.   

 

 

 
ENTERCANCEL

 

 
 

3. Press the 
ENTER

 key to display the selection box.   

 

 

 
ENTERCANCEL

 Selection box 

 
 

 

California Instruments                                                                                          74 
 



User Manual EC1000S 
 

4. Press the  or   key to move the cursor to the desired measurement display.   

 

 

 
ENTERCANCEL

 

 
  

 HC1 to HC4 are for measuring harmonic current. 

  See “4.3 Measurement of Harmonic Current”. 

5. Press the 
ENTER

 key to set the selected measurement display.   

 

 

 

 

ENTERCANCEL

 

Selected measurement display is shown.

 
 

6. Press the TOP MENU key or CANCEL key to return to the SET menu screen.   
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Fig 3. 

Figure 0-4.  Output Voltage vs. Output Current Characteristics (100 V AC Input, AC+DC-INT, AC=0) 
 
 

ure 0-  Output Voltage vs. Output Current Characteristics (200 V AC Input, AC-INT) 
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4. ADVANCED OPERATION EXAMPLE 
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4.1 Use as a DC Power Source  
When using the EC1000S as a DC voltage source, select DC - Internal signal mode (AC+DC-INT), then 

enter the settings listed in Table 4-1.   
AC components (sine wave, square wave, and arbitrary waveform) can be superimposed on the DC 
power source.   

A protection diode may be required to be connected, depending on the load, such as a capacitor or 
uct

 

Table 4-1.  Panel Settings When Using EC1000S as a DC Power Source 
 

Setting Setting Range   
Resolution  

Initial Value 

ind or. 

100 V 
range   −200.0 to +200.0 V 0.1 V 0.0 V 

DC voltage  200 V 
range   −400.0 to +400.0 V 0.1 V 0.0 V  

SIN/SQU 0.0 to 140.0 Vrms 0.1 Vrms 0.0 Vrms 100 V 
range  ARB1 to ARB16 0.0 to 400.0 Vp-p 0.1 Vp-p 0.0 Vp-p 

SIN/SQU 0.0 to 280.0 Vrms 0.1 Vrms 0.0 Vrms AC voltage  
200 V 
range  ARB1 to ARB16 0.0 to 800.0 Vp-p 0.1 Vp-p 0.0 Vp-p 

AC voltage frequency   1.0 to 550.0 Hz 0.1 Hz 50.0 Hz 
Phase when output is on  0.0 to 359.9° 0.1° 0.0° 

 

The unit for AC voltage settings differs according to the AC voltage waveform setting.   
 

4.1.1 Connecting 
Use the output terminal on the rear panel when outputting DC+AC or only DC from the EC1000S. 

If the load is a capacitor or inductive load, connect a diode for protection that meets the following 
specifications between the output terminal of the EC1000S and the load. 

 
• Maximum reverse voltage:  600 V or higher 

• Maximum forward current: 15 A or more (100 V range), 7.5 A or more (200 V range) 
 

a) Capacitive load such as capacitor (about 50 µF or more) and DC-DC converter 
When a capacitive load is charged, the greater the voltage changes, the more the charge current 

becomes.  Overshoot may be generated in the output currents depending on the load, even if the 
peak current limiter of the EC1000S operates, thus turning off the output due to overcurrent 

protection.  
 To avoid this, gradually lower the set voltage so that decrease of the voltage changes per certain 

unit time or use the sweep function of the sequence.   
 

output terminal to load during DC output 
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 A block diode is required to prevent current from flowing from the load to the output terminal of the 
ct the diode and the load serially as shown 

nected, a load that does not consume power keeps its voltage 
charg age and should 

be ca

 
 

 
 

 
 

 

1.  Con  Diode 
 
b) as inductor 

 An inductive load generates a back EMF when current suddenly stops flowing, such as when the 
 he back EMF. 

 Figure 4-2. 
 

 
 

 
 

 
 

 

Figure 4-2.  Connection of Backflow Diode 
 

4.1.2 Selecting an output mode (AC+DC-INT mode) 

EC1000S even if the output voltage is lowered.  Conne

in Figure 4-1.   
 

 Once a diode has been con
ed.  The voltage of the load may be slightly higher due to the overshoot volt

refully monitored.   
 

EC1000S Block diode 

Capacitor

Lo 

Hi

Figure 4- nection of Block

Inductive load such 

output is turned off.  A backflow diode is required to absorb t

 Connect a backflow diode in parallel with the load, as shown in

EC1000S Backflow diode

Inductor

Lo

Hi

To select an output mode, select  in the SET menu.   
 

� Operation steps 

1. Press the  or   key to move the cursor to the  icon.   
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ENTERCANCEL

 

Cursor

 

2. Press the 
TEREN

 key o display the selection box.    t

 

 

 
ENTERCANCEL

 

Selection box 

 

3. Press the  or   key to move the cursor to “AC+DC-INT”.   

 

 

 
ENTERCANCEL

 

Cursor 

 
 

Press  
ENTER

4.  key to set the AC+DC-INT mode.    the

 

 

 
ENTERCANCEL
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4.1.3 Setting the output voltage range 

nge.   

As is shown in Table 4-2, the range that can be set for the output voltage differs according to the 
selecte

 

Table 4-2.  S ange Options for Various O anges
 

 

Select 100 V or 200 V as the output voltage ra

d output voltage range.   

etting R utput Voltage R  

Setting range 
Setting  rang ange nit 100 V e  200 V r   U

DC voltage  to +20  +400 V   −200.0 0.0 −400.0 to .0 
SIN/SQU 140.0 80.0 ms 0.0 to  0.0 to 2 VrAC voltage  ARB1 to ARB16  400.0 p-p 0.0 to  0.0 to 800.0 V

Output peak current limiter 
(positive) 

to +42 +21.0 A +10.0 .0 +5.0 to 

Output peak current limiter −42.0 to −10.0 −21.0 to −5.0 A 
(negative) 
Output average current limiter  1.0 to 10.5 1.0 to 5.3 A 
Positive voltage setting limit  +5.0 to +200.0 +10.0 to +400.0 V 
Negative voltage setting limit  −200.0 to −5.0 −400.0 to −10.0 V 
External input gain  0.0 to 200.0 0.0 to 400.0 times 

 

ect To select an output voltage range, sel   in the SET
The output voltage

 menu.   
 range cannot be changed when output is on.   

 

1. Press the 

� Operation steps 

 or   key to move the cursor to the  icon.   

 

 
ENTERCANCEL

 

Cursor 

 
 

2. Press the 
TEREN

 key to display the selection box.   
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ENTERCANCEL

 

Selection box 

 

3. Press the  or   key to move the cursor to 100 V or 200 V.   

 

 

 
ENTERCANCEL

 
  

Press the 
ENTER

  key.  Then the  4. icon appears in the status window .   

 

 

 

 

ENTERCANCEL

 

 
 

⇒ The  icon goes out in a few seconds, then the output voltage range changes to the 
selected range. 

∗ Changing the output voltage range takes about eight seconds.   
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4.1.4 Setting the output voltage  

The ranges that can be set are listed below.   
 

Ta oltage Setting Ranges When AC+DC Mode Is Selected   
 

 range   resolution 

ble 4-3.  Output V

Setting Setting
100 V range   −200.0 to +200.0 V 0.1 V 

 DC voltage  
200 V range   −400.0 to +400.0 V 0.1 V 

SIN/SQU 0.0 to 140.0 Vrms 0.1 Vrms 
100 V range  ARB1 to 

ARB16 0.0 to 400.0 Vp-p 0.1 Vp-p 

SIN/SQU 0.0 to 280.0 Vrms 0.1 Vrms  AC voltage  

200 V range  ARB1 to 
ARB16 0.0 to 800.0 Vp-p 0.1 Vp-p 

 

s  on DC voltage.   
The unit for AC voltage settings differs according to the AC voltage waveform setting.   

When the selected AC voltage waveform is SIN/SQU, the AC voltage setting is in Vrms units, and 
when it is ARB1 to ARB16, the setting is in Vp-p units.   

 

To select an output voltage, select 

Output can be et so that AC voltage is superimposed

 “DC voltage”  or  “AC voltage” in the SET menu, then set 
a numerical value.   

 

� peration steps 

1. Press the 

O
 

 or   key to move the cursor to the  or icon.   

 

 

 
ENTERCANCEL

 

Cursor 

 
 

2. Press the 
ENTER

 key to display the modification box.   
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ENTERCANCEL

 

Modification box 

 
3.  Press the  and  keys to move the cursor to the digit to be changed, turn the MODIFY dial 
an    ou ediately.   d set a numerical value. The set value will be reflected in tput imm

 

Increase Decrease

 

4. Press the 
CANCEL

 or 
ENTER

 key to close the modification box.   
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4.1.5 o imposed AC 

To set the output frequency, set a numerical value unde

 Setting utput frequency of super

r    in the SET menu.   
 

� Operation steps 

1. Press the  or   key to move the cursor to the  icon.   

 

 

 
ENTERCANCEL

 

Cursor 

 

2. Press the 
ENTER

 key to display the modification box.   

 

 

 

ENTERCANCEL

 

Modification box 

 
 

3. Press the  and  keys to move the cursor to the digit to be changed, turn the MODIFY dial 
and set a numerical value.  The set value will be reflected in output immediately.   

 

 

IncreaseDecrease

 

4. Press the 
CANCEL

 or 
ENTER

 key to close the modification box.   
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4.1.6 

Se .   
Arb rms are generated using data transfers via the USB interface.   

Setting superimposed AC waveform  
lects among 16 types of sine waves (SIN), square waves (SQU), and arbitrary waveforms (ARB)
itrary wavefo

 See “4.6  Output of Arbitrary Waveforms”, for details of arbitrary waveforms.  
To   in the SET menu.   select a waveform, select 

 

� Operation steps 

1. Press the  or .     key to move the cursor to the  icon

 

 

 
ENTERCANCEL

 

Cursor 

 
 

ENTER
2. Press the  key to display the selection box.   

 

 

 
ENTERCANCEL

 

Selection box 

 
 

3. Press the  or   key to move the cursor to the waveform to be output.   

 

 

 
ENTERCANCEL
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4. Press the 
ENTER

  key set the selected waveform.    to 

 

 

 
ENTERCANCEL

 

 
 

4.1.7 
Measured values are displayed in the measured value window MEASURE screen, which enables the 

output status to be monitored. 
 

a) Measured value window  

 

Use measurement function  

 

Figure 4-3.  Example of Measured Value Window (During AC+DC Mode) 
 

When a measurement is out of range, “-----” is displayed in the numerical value field.   

Select “AVG” to measure DC component only, or select  “RMS” to measure the superimposed 
value of DC and AC components.   
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b
asured current and voltage values to be 

 

) Select measurement display 
Select one form among RMS, AVG, or PEAK as the me
displayed.   

To select a measurement display, select “MEASURE” in the MISC menu .   
 

� Operation steps 

1. Press the  or   key to move the cursor to the  icon.   

 

 

 
ENTERCANCEL

 
Cursor 

 
 

2. Press the 
ENTER

 key to display the MISC menu. 

 Press the  or   key to move the cursor to “MEASURE”.   

 

 

 
ENTERCANCEL

 

 

3. Press the 
ENTER

 

 key to display the selection box.   

 

 

 
ENTERCANCEL

 Selection box 
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4. Press the  or   key to move the cursor to the desired measurement display.   

 Select “AVG” to measure only the DC power source.   

 

 

 
ENTERCANCEL

 

 
  

5. Press the 
ENTER

  key to set the selected measurement display.   

 

 

 
ENTERCANCEL

 

 
 

 Although harmonic current measurement (HC1 to HC4) is also displayed in the selection box, 
this cannot be selected when in AC+DC mode.  When in AC internal mode (AC-INT), 

harmonic current measurement can be selected only when the frequency setting is 50.0 Hz or 
60.0 Hz.   

 See “4.3  Measurement of Harmonic Current”.    
 

6. Press the TOP MENU key or CANCEL key to return to the SET menu screen.   
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4.2 Measurement of Inrush Current 
4.2.1 Inrush current  

e e, 
 current that is larger than the rated current may flow for a short time immediately after the power 

s  sw This current is called an “inrush current.”   
rren t d to the 

d etimes it doe se.   
On the other hand, when such a large current passes through the power source line, the supply 

voltage is likely to decrease because of the voltage drop at the line impedance.  There exists a 
standard to limit this effect within a certain level. 

Such a product should be driven by a power source with enough supply capacity   
 

 

∗ Example of an inrush current  
 An electric drill 

 Upper:  Voltage (100 V/div) 
: sh c

 
Eve ent of 15 Apk flows right after the power source is turned on.  

Since the rated current is 3.8 A, this represents a fourfold increase in the current flow.   
 

The EC1000S can supply four times as large peaked current as the rated current supporting such a 
usage. There is no need to use a power source with an extra large capacity in order to supply the 

inrush current (for a capacitor input circuit of CF =  4 or less).   

The initial phase of the output AC voltage is adjustable from 0.0° to 359.9° (in 0.1° steps), so the user 
can monitor how the current rushes in the load under various phase conditions.  The peak current 

asurement function enables the measurement of the maximum peak value for the current 

t   

Wh aximum value.  If the limiter 
setting is lowered, the inrush current measurement may be incorrect.   

 

In such an electrical product as contains a capacitor input type rectifier circuit for the input pow r lin
a

ource itch is turned on.  
If the power source is not able to supply such a large cu t, enough power is no  supplie

pro uct, and som s not start in the worst ca

 (rated 100 V AC/380 W) 

 Lower  Inru urrent (10 A/div) 

n in a small electric drill, an inrush curr

hold me

flowing at that ime. 
 

en measuring the inrush current, set the peak current limiter to the m
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4.2.2 Set phase at output on 

To set the phase at output on, select  “Phase at output on” in the SET menu and set a numerical 
value.   

Before changing the phase at output on, set output off.   
 

� Operation steps 

1. Press the  or   key to move the cursor to the  icon.   

 

 

ENTERCANCEL

 

Cursor

 

2. Press the 
ENTER

 key to display the modification box.   

 

 

 
ENTERCANCEL

 

Modification box 

 

. Press the

 

3   and  keys to move the cursor to the digit to be changed, turn the MODIFY dial 
ely.   and set a numerical value.  The set value will be reflected in output immediat

 

IncreaseDecrease

 
 

4. Press the 
CANCEL

  or 
ENTER

 key to close the modification box.   
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4.2.3  to peak value 

rren
 

To chan urement value, select “MEASURE” in the MISC menu 

Set measurement display
Set the displayed cu t measurement value to the peak value (PEAK).   

ge the displayed current meas .   
 

� Operation steps 

1. Press the  or   key to move the cursor to the  icon, then press the 
ENTER

 key.   

 

 

 
ENTERCANCEL

 

Cursor
 

 

⇒ The MISC menu is displayed.   
 

2. Press the  or   key to move the cursor to  “MEASURE”, then pre  the ss
ENTER

 key.   

⇒  The selection box is displayed.   

 

 

 
ENTERCANCEL

 Selection box

 
 

3. Press the  or   key to move the cursor to “PEAK”, then press the 
ENTER

 key.   

⇒ This sets the measurement display to the peak value (PEAK).   
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ENTERCANCEL

 

 
 

 value window shows the peak value set in the measurement display.   
4. Press the TOP MENU key or the CANCEL key to return to the SET menu screen.   

⇒ The measured

 Peak value

 

 
Peak hold value 

 

4.2.4 urrent hold value  
The EC1000S includes a function that resets the peak current hold value.   

 pea c  updated 

until the next reset is performed.   
The current peak value is reset automatically at power-on.   

 

To reset the peak current hold value, select “MEASURE” in the MISC menu 

 

Reset the peak c

A reset sets the k current hold value to 0 Apk, and the maximum peak value of urrent is

.   
 

� Operation steps 

1. Press the  or   key to move the cursor to the  icon, then press the 
ENTER

 key.   

 

 

 
ENTERCANCEL

 

Cursor 
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⇒ The MISC menu is displayed.   

2. Press the  or   key to move the cursor to “RESET Ipkh…”, then press the 
ENTER

 key.   

⇒  The EXEC box is displayed.   

 

 

 
ENTERCANCEL

 

EXEC box 

 

3. When “EXEC” is displayed, press the 
ENTER

 key.   

⇒  The peak current hold value is reset.   

 

 

 

 

ENTERCANCEL

 

 
 

4. Pr o the SET menu screen.   
he  value shown in measured value window becomes 0 Apk.   

ess the TOP MENU key or CANCEL key to return t
⇒ T  peak current hold
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4.3 Measurement of Harmonic Current  
 in both consumer and industrial electrical products.  The 

tages such 

mount of 

rmonic current.  This measurement does not comply 

nic 

) Changing to harmonic measurement window 
ic 

Switching power sources are widely used
capacitor input type rectifier circuits that are used with such input power lines have disadvan

as significant distortion of input current and a large amount of harmonic current.  When a large a
this current flows in the power source line, the equipment may experience operation faults, such as 

voltage distortion, which can cause the transformer to overheat, possibly resulting in a hazardous 
accident.   

000S includes a function for measuring haThe EC1
with the IEC standards. 

 
This measurement can be performed only in AC-INT mode and when the fundamental wave (panel 

frequency setting) is either 50 Hz or 60 Hz.  Absolute values of harmonic current in RMS and their 
percentages to the fundamental are displayed up to the 40th harmonics (2 kHz at 50 Hz fundamental).  

When harmonic current measurement is selected, RMS value, average DC, and peak value 
eak value has been set, harmomeasurements are not performed.  If RMS value, average DC, or p

current measurement is not performed.   
 
a

To view the harmon measurement window, select “MEASURE” in the MISC menu .  

teps 
 
� Operation s

he1. Press t   or   key to move the cursor to the  icon, then press the 
ENTER

  key.   

 

 

 
ENTERCANCEL

 

Cursor 
 

⇒ The MISC men l
 

Press the 

u is disp ayed.   

2.  or   key to move the cursor to “MEASURE”, then press the 
ENTER

  key.   

⇒ The selection box is displayed.   
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ENTERCANCEL

 

 

Selection box

 
 

 

3. Press the  or   key to move the cursor to the harmonic order to be displayed, 

then press the 
ENTER

 key.  

 

 

ENTE
 

 

RCANCEL

 

 
 

C

 The displayed harmonic order (X f 
measurement dat

  HC1:  1st to 10th 

  HC3:  21st to 30th 
  HC4:  31st to 40th 

 The displayed harmonic order (XXth) changes according to these ranges, and 10 lines of 
measurement data are displayed in each range.   

 

⇒ When HC1 to H
harmonic curren

4 have been selected as the displayed measurements, the following 
t measured values are displayed.   

Xth) changes according to these ranges, and 10 lines o
each range.   a are displayed in 

  HC2:  11th to 20th 
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4.  Example of Harmonic Measurement Window DisFigure 4- play 

 

4. Press the  or   key to switch the HC1, HC2, HC3, and HC4 screens.   

CANCEL

 5. Press the ke and return to the TOP MENU (normal display).   

 
 

y to end harmonic measurement 
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4.4 Using the Sequence Function  
4.4.1 Sequence operations  

When the sequence function of the EC1000S is used, the pattern to be output can be freely 
programmed.   

For example, if a series of voltage change patterns that will be used in voltage variation tests for car 
electronics are programmed in advance, the output will change according to the sequence, so the test 

can be completed in one series of operations.   
 

In the sequence operatio re built in the 
EC1000S, and arbitrary waveform (16 types) captured via the USB interface are able to use.  Maximum 

 each step, waveform, level, and duration time can be set and 
co d from 1 to 999 times (or 

ontinuously).  The EC1000S is also equipped with other functions, such as for branching to a specified 
step during a sequence operation, and for starting, stopping, or holding a sequence operation.   

Data is saved to sequence memory automatically.   
These sequence functions can be used in AC-INT mode or AC+DC-INT mode.   

 

No. of sequences: Retained for each operation mode (AC/AC+DC) and each output voltage 
range (100 V/200 V).   

No. of steps: 1 to 255 (per sequence) 
Step time: 0.1 ms to 999.9999 s (resolution 0.1 ms or 0.0001 s) 
Operations within 
step:  

Constant, keep, or linear sweep  

Parameter:  DC voltageNote, AC voltageNote, frequency, waveform, phase (start, end), 
step synchronized output (2 bits) 

Jump times: 1 to 999 or continuous  
Sequence control:  Start: Starts a sequence.   
 Stop: Stops a sequence.   
 is is restarted when 

a sequence is started.   
 Branch:  Branches to the specified step.   

Note The setting ranges for AC voltage and DC voltage are determined by the output voltage ranges 
set when editing the sequence data.   
Sequence control cannot be executed when output is off.   

 
 

n programming, DC, sine waves, and square waves, which a

step number is 255.  In
nstant/keep/sweep can be chosen.  In addition, sequences can be repeate

c

Hold:   Maintains current settings.  Th
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a) Sequence  
A sequence is comprised of a combination of at least two steps (the minimum unit is one step).   

 

b
tion para for each step.  When 

sequence execution is not performed (i.e., during normal output mode), these parameters are 

s fter, the normal output mode is called normal output step. In the 

The step execution parameters specify the output and related actions in each step.   

 

Table 4-4.  Step Execution Parameters  
 

[Output parameters

) Step  
Step execu meters and step transition parameters are specified 

pecified in the same way.  Therea
descriptions below, the step parameters are enclosed in brackets ([]).   

 

] 
• Waveform (SIN/SQU/ARB1 to ARB16) 
• Phase (start phase) 

• DC voltage  
• AC voltage  
• Frequency  

• Step synchronized output  

[Step operation type

ters are provided to specify actions related to 

alues specified by output parameters 

ecified by the output 

eep (KEEPNote: The previous step end value is output.) 

s] are output.) 
• Sweep (SWEEP: A linear sweep is performed from the previous 

The following parame
output at each step.  
 
• Constant (CONST: V

step end value to the value sp
parameter, using the specified step time.) 

• K
 
Note When the [step operation type] is KEEP, the [output parameter] setting is ignored.   
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The step transition parameters specify the next step and its timing.   
 

Table 4-5.  Step Transition Parameters 
  

[Step time] Specified in time   
[Step end phase] Sets step end phase as enabled or disabled.   

[Step end] 

The following parameters are provided to specify the action at the end 
of the step.   
• Continue sequence (CONT) 

 Idle (STOP) 
• Hold (HOLD) 
•

[Jump step] 

The following parameters are provided to specify the destination step 
when a jump occurs after ending the current step.   
• Jump to an arbitrary number step (1 to 255) 
• Jump to the next number step (0) 

[J
s.   

mes.   
• Specified number (1 to 999) 
• Unlimited (0) 

ump times] The following parameters are provided to specify the jump ti

The following parameters set a loop for jumping to the step specified by 
[jump step] the specified number of time

[Branch step] 

The following parameters are provided to specify the destination step 
for branch control.   
• Change to arbitrary step number (1 to 255) 
• Continue step processing without changing (0) 

 
When start is commanded during normal output while in idle mode, step 1 is executed, then the step 

jumps according to the specified sequence.   
If the [jump step] has not been specified (=  0), the step jumps according to the sequence of step 

numbers, but when the [jump step] has been specified, the step jumps to the step specified by that 
parameter.   

A step ends when the time specified by the [step time] has elapsed.  If the [step end phase] has been 

specified as enabled, the step ends when the [step end phase] value becomes (0°) after the [step time] 
has elapsed.   
If both [step end] and [jump step] have been specified, the [step end] specification takes priority.   
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An example of basic step transitions is shown below.   

<START> 

Output parameters 

Time Normal output 
step Step 1 Step 2 Step 3 

Steps 1, 2 

Step 3 

 

Figure 4-5.  Example of Basic Step Transitions  
 

c) Sequence mode 
Figure 4-6 shows a mode transition diagram for sequence operations.   

 

 

Idle mode  

(normal output) 

Output on 

Run mode  
(sequence  
execution) 

Hold mode 

(pause) 

<Start> 

<Stop> 

<Stop> 

<Hold> 

<Start> 

 

Figure 4-6.  Block Diagram of Sequence Mode Transitions 

 

Modes also change according to the [step end] specification.   

 

 
 
 
 

 � I   CAUTION 
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Table 4-6.  Sequence Modes 
 

Idle mode Mode during normal output.   
Run mode Mode during sequence execution.   

Hold mode Sequence pause mode.   
Maintains output at time when <Hold> was set.   

 
� d) Sequence control  

The following describes how sequence operations are controlled.  Sequence control operations are 
indicated in triangular brackets (<  >).   

 

Table 4-7.  Sequence Control  
 

Sets Run mode.   
When changing from Idle mode, the operation goes to step 1 when <Start> 

When changing from Hold mode, the sequence is resumed from where it 
> was set.   

Hold> mode is set by the [step end] parameter, the sequence is 

is set, and the sequence is started.   
<Start> 

was stopped when <Hold
When <
resumed at the step specified by [jump step] when <Start> is set.   

<Hold> Changes from Run mode to Hold mode.   

<Stop> At that time, the values when <Stop> occurred are retained to the normal 

setting range limit, it is set to the lower limit value of the setting range limit.  

Changes to Idle mode.   
Immediately changes to normal output step.   

output step [output parameter].   
If the voltage or frequency setting when the <Stop> occur exceeds the 

<Branch> 
Changes to the step specified by [branch step].   

red to the [branch Changes from the output at the time when <Branch> occur
step].   

 

 

<Hold>

<Start>

Step 2 settings 
• Final value 
• Step time 

 Step 1  Step 2 Time  Step 3 

Output parameter 

 

Figure 4-7.  Example of Sequence Operation from Hold Mode to <Start> 
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 Step 1  Step 2  Step 5 

Step 2 settings 
• Final value 
• Step time 
• Branch step 5 

 Time 

Step 5 settings 
• Final value from previous step is used 

Output parameter 
<Branch>

 
Figure 4-8.  Example of Sequence Operation at <Branch> 

e) Sequence loop  
Either an entire sequence or a block of any number of steps within a sequence can be used as a 
sequence loop.  The loop is implemented based on the [jump step] and [jump times] parameters 

 the number of jumps, functions within each 

Figure 4-9 specification method and the step transitions.   
 

specified for each step.  The jump counter, which counts
step to retain a count, so multiple loops can be implemented.   

 below illustrates the loop 
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Step 4 

• [jump step] 0 

• [jump times] NoCare 

Step 5 

• [jump step] 0 

• [jump times] NoCare 

Step 6 

• [jump step] 5 

• [jump times] 10 

Step7 

Specified times (10 times)
Changes to [jump step] 

Specified ti
Changes t

mes (10 times)
o next step 

r after jump numbe

• [jump step] 4 

• [jump times] 3 

Specified times (3 times) 
Changes to [jump step] 

 

 

Figure 4-9.  Loop Specification Method and Step Transition Example 

 

 

number of jumps.  Consequently, loop times =  jump times + 1. [jump times] indicates the 
In the exampl tep 5 and Step 6 are 
exec e

e above, 10 jump times are specified for Step 6, so when S
uted, the numb r of times =  11.   

 

 � I   CAUTION 

California Instruments                                                                                        106 
 



User Manual EC1000S 
 
 

f) St p synchronized output  e
r.  The code that is specified in the step being executed is output to the external control I/O connecto

However, “0” is output during a normal output step.   
 

Step synchronized output

Step 1 Step 2 Step 3

 

Time 

0 

1 

[Step synchronized output] 0 

Step 5 Step 4

1 0 0 1 

Bit 0

 

 4-10.  Exa
 

g) Step end phase setting 
When the step end phase is set as en

 

The step execution time = Set step time + Time for sup

t step time elapses, the setting for that step is retained in the subsequent operation.   

Figure 4-11.  Sequen
 

 

 

Figure mple of Step Synchronized Output  

abled, the step execution time is as described below.   

erimposed AC phase to become 0° 
 

After the se
 

Value set for this step

Set value is  
retained. 

SWEEP

Time set by [step time] Wait time for 
0° phase 

 

ce Operation during Wait for Phase 0° 
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4.4.2 Sequence 

Sequence settings are made as described below.   

• Input per step v  
• Programmed from PC, with USB transf

• Sequence data is edited and transferre

settings 

 

ia control panel 
er to EC1000S 

d using accompanying control software 
 

 See “4.4.3  enc es for 
sequence operations.   

Programming sequ es” below, for further description of the program messag

 See the control software user’s man
 

The operations o  d

 

� Opera s 
To display the enu, selec

ual, for description of the control software.   

 
n the control panel are escribed b low.   e

tion step
 sequence m t “SEQUENCE” in the MISC menu .   

1. Press the 

 

 or   key to move the c or to the urs  icon.   

 

 

 
ENTERCANCEL

 
Cursor 

 

2. Press the 
ENTER

 key to display the MISC menu. 

 Press the  or   key to mo ove the curs r to “SEQUENCE”.   

 

 

 
ENTERCANCEL
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ENTER

3. Press the  ke play the SEQUENCE screen.   

 

y to dis

 

 

ENTERCANCEL

 

 
 

4. Press the  or   key to se

• To control sequence operations:  s

lect the operation to be performed.   

elect “CONTROL…”.   

 (  See “ f sequ
 Note  This cannot be selected whe
 

ram a R

4.4.4  Control o ence operations”.) 
n output is off.   

• To prog

 (

 sequence:   Select “P OGRAM”.   

 See “4.4.3  Programming sequences”.)
 

• To control sequence memory:  Select “MEMORY…”.   

 

 See “4.4.5  Clear sequence memory”.)  (
 

 

 

 
ENTERCANCEL

 

 
 

5. Press the

 

 
ENTER

 key to display the desired screen .   

 

 

 
ENTERCANCEL
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4.4.3

When “PR   The 
sequence is programmed according to the various settings in the PROGRAM screen.   

To be switched to AC-INT or AC+DC-INT.   
Enter step settings per step.   

 
Table 4-8 to Table 4-10 list the setting items in the PROGRAM screen.   

Table 4-8.  Setting Items in PROGRAM Screen (1/3) 

Setting Name Item Operation 

  Programming sequences 
OGRAM” is selected in the SEQUENCE screen, the PROGRAM screen is displayed.

 change to the SEQUENCE screen, the output mode must first 

STEP Step number  Specifies the step number to be set.   
  Setting range:  1 to 255 

TIME S

Specifies the continuation time r the specified step.   
  Setting range: 0.0001 s to 999.9999 s 
  Setting resolution: 0.0001 s (=  0.1 ms) 

 can be switched between “s” and “ms” via 
the SYSTEM menu “TIME UNIT” setting.   

 

 fo

tep time  ∗  The time unit

 See “5.6.5  Time unit setting”.   

DC voltage value 

Sets the DC voltage value for AC+DC mode.   
The setting range is determined by the range setting used 
when editing sequence data.   

Setting range: 100 V range:  −200.0 V to +200.0 V 
 200 V range:  −400.0 V to +400.0 V 
    Setting resolution:  0.1 V DC VOLT 

(AC+DC-INT 

DC oper

Sets the method used to change to the specified DC voltage 
value.   
Select one of the following three options.   

 of previous 
step, then perform a linear sweep to output the 
specified value at the end of the current step  

only) 

ation type • CONST: Output specified value 
• KEEP: Output value at end of previous step  
• SWEEP: Start by outputting value at end

AC voltage value 

Sets the AC voltage value.   
The setting range is determined by the range setting 
entered when editing the sequence data.   
 Setting range: 100 V range: 0.0 Vrms to 140.0 Vrms 
     0.0 Vp-p to 400.0 Vp-p 
   200 V range: 0.0 Vrms to 280.0 Vrms 
     0.0 V p-p to 800.0 Vp-p 
 Setting resolution:  0.1 Vrms/0.1 Vp-p
∗ The voltage value can be set as “Vp-p” only when arbitrary 

waveform has been selected.   

 

AC VOLT 
ts the method used to change to the specified AC voltage 

value.   
Select one of the following three options.   
• CONST: Output specified value 

: utp
• SWEEP: Start by outputting value at end of previous 

step, then perform a linear sweep to output the 
specified value at the end of the current step  

AC operation type • KEEP  O ut value at end of previous step  

Se
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Table 4-9.  Setting Items in PROGRAM Screen (2/3) 

tting Name Item Operation 

 

Se

AC frequency  
Sets the AC frequency.   
  Setting
  Setting

 range: 1.0 Hz to 550.0 Hz 
 resolution: 0.1 Hz 

FR
AC frequency 

Sets the method used to change to the specified frequency.  

• KEEP: Output value at end of previous step  
e at end of previous 

t the 
ep  

EQ Select one of the following three options.   
• CONST: Output specified value 

operation type 
• SWEEP: Start by outputting valu

step, then perform a linear sweep to outpu
specified value at the end of the current st

Waveform  Selects arbitrary waveform to be output.   
  Setting range:  SIN/SQU/ARB1 to ARB16 

WAVE Waveform operation 
type 

e to the specified waveform.  
Select one of the following two options.   
• CONST: Output specified waveform  
• KEEP: Output previous step waveform   

Sets the method used to chang

Phase  
Sets output initial phase.   
  Setting range: 0.0° to 359.9° 
  Setting resolution: 0.1° 

PHS 
Phase operation 
type 

Sets the method used to change to the specified phase.   
Select one of the following two options.   
• CONST: Output specified phase  
• KEEP: Output last step phase  

Step synchronized 
output  

code (2 bits) to be output in sync with step 
execution.  The sequence step transitions can checked by 
monitoring the step synchronized output.   
Bit 0 is output from pin 5 (DOUT5) of the external control I/O 
connector and bit 1 is output from pin 6 (DOUT6).   
Select one of the following four types of step synchronized 
output (the numbers are displayed in the order “bit 1, bit 0”).  
During Idle mode, these values are “0, 0”.   
• 0, 0 
• 0, 1 
• 1, 0 
• 1, 1 

This sets the 

SYNC CODE 

S  syn
output operation 
type 

nchronized output.   
   

• CONST:  Output specified code 
• KEEP: Output same code as at previous step  

tep chronized Specifies the output method for step sy
Select one of the following two options.

Step end phase  
enable/disable 

Specifies step end phase as enabled or disabled.  Select 
one of the following two options.   
• DISABLE (phase depends on step time) 
• ENABLE  STOP PHS 

 Step end phase  
Sets step end phase.   
  Setting range: 0.0° to 359.9° 
  Setting resolution: 0.1° 

California Instruments                                                                                        111 
 



User Manual EC1000S 
 
 

Table 4-10.  Setting Items in PROGRAM Screen (3/3) 

Setting Name Item Operation 

STEP TERM Step end 

Sets operation after end of step.   
Select one of the following three options.   
• CONT: Sequence continuation 

ange to Idle mode 
ange to Hold mode 

• STOP: Ch
• HOLD: Ch

JUMP STEP Jump s

Sets the step number to jump to after the end of the previous 

ber 
• 1 to 255: Jump to specified step number  

tep  step.   
• 0: Continue to next step num

JUMP NUM Jump time

Sets the number o ecute the jump operation 

s specified by JUMP STEP.   
f times to ex

• 0: Unlimited jumps  
• 1 to 999: Specified number of jumps  

BRANCH0 Branch step 0 

Sets the step number to jump to when trigger input has 

BRANCH0 and 
BRANCH1.   

mmand example] 
hen a STOP is set after a small number of sweeps at the 

jump destination step, it enables uses where there is a 
safe region for saving data if necessary.   

• 0: Branch disabled 
• 1 to 255: Jump to specified step number   

occurred.   
Two types of branch steps can be set:  

[Co
W

BRANCH1 Branch step 1 

 

The opera
 

or step number (STEP), step time (TIME), DC voltage (DC VOLT, AC+DC mode only), 

AC voltage (AC VOLT),  AC frequency (FREQ), phase (PHS), step end phase (STOP PHS), jump step 
(JUMP STEP), jump times (JUMP NUM), and branch (BRANCH0/BRANCH1) are made by entering 

numerical values for various items in the order described below.   
 

The example described below is when entering the setting for step time (TIME).   
 

tion steps for each of the setting items in the PROGRAM screen are described below.   

� Operation step <1> 
The settings f

California Instruments                                                                                        112 
 



User Manual EC1000S 
 
 

1. Open the SEQUENCE screen and display the PROGRAM screen.   
 See “4.4.2  Sequence settings”, for steps for displaying the PROGRAM screen.   

 

2. Press the  or   key to move the cursor to “TIME”.   

 

 

 
ENTERCANCEL

 

Cursor

 
 

3. Press the 
ENTER

 key to display the modification box.   

 

 

 
ENTERCANCEL

 

Modification box 

 
 

4. Press the  and  keys to move the cursor to the digit to be changed, turn the MODIFY dial 
and set a numerical value.  The set value will be reflected in output immediately.   

 

 

IncreaseDecrease

 
 

5. Use these steps to set all columns.   
 

6. After setting all of the columns, press the 
CANCEL

  or 
ENTER

 key to close the modification box.   
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� Operation step <2> 
The settings for DC voltage operation type (AC+DC mode only), AC voltage operation type, 

frequency operation type, waveform (WAVE), waveform operation type, phase operation type, step 
hase synchronized output (SYNC CODE), step synchronized output operation type, step end p

enable/disable (STOP PHS), and step end (STEP TERM) are made by selecting settings for the 
ow.   

The exampl when entering the step end (STEP TERM) setting.   

1. Open the SEQUENCE screen and display the PROGRAM screen.   

various items in the order described bel

 
e described below is 

 

 See “4.4.2  Sequence settings”, for steps for displaying the PROGRAM screen.   
 

Press the 2.  or   key to move the cursor to “STEP TERM”.   

 

 

 
ENTERCANCEL

 Cursor 

 

 
ENTER

 key to display the selection box.   3. Press he t

 

 

 
ENTERCANCEL

 Selection box 

 

4. Press the  or   key to move the cursor to the operation to be set.   

 

 

 
ENTERCANCEL
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5. Press the
ENTER

   key to set the operation at the step end.   

4.4.4 
he CONTROL item in the SEQUENCE screen is used to control sequence operations.   

A sequence can be started only when output is on.  Consequently, the sequence control selection box 
can be selecte

able 4-11 lists items in the CONTROL selection box.   
 

Table 4-11.  Items in CONTROL Selection Box 
 

Operation 

 

Control of sequence operations  
T

d only when output is on.   

T

 Selection Box Items 
S rts seq e S oTART Sta uence op ration.  witches t  Run mode.   
STOP ops seq e oSt uence op ration.  Switches t  dIdle mo e.   
H Pauses sequ opera es to Hold moOLD ence tion.  Switch de.   
BRAN0 
B

ranches to t step sp ified by the branch step.   
If the branch igno .   RAN1 
B he ec

step is not specified, it is red
 

he operation steps are described below.   

y the CONTROL selection box.   

T

 

a) When operating from a menu 
� Operation steps 

1. When output is on, open the SEQUENCE screen and displa

  See “4.4.2  Sequence settings”, for steps for displaying the CONTROL selection box.   
 

2. Press the  or   key to move the cursor to the operation to be set.   

 

 

 
ENTERCANCEL

 

 
 

3. Press the 
ENTER

  key to perform the selected operation.   
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b) When operating with the shortcut keys 
� Operation step  

T ntr rformed with the shortcut keys at the bottom of the 

The
ction box.  Shortcut keys cannot be used to control branching.   

 

he co ol of sequence operations, can also be pe
control panel.   

 START, STOP, and HOLD keys under “SEQUENCE” correspond to items in the CONTROL 
sele

 

Sequence shortcut keys  5.2.6 
 

Figure 4-12.  Sequence Shortcut Keys  
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4.4.5

Data is saved to sequence memory automatically.  Separate sequence data can be saved for 100 V 
range and 200 V range in AC-INT mode and for 100 V range and 200 V range in AC+DC-INT mode.   

When clearing the sequence memory, use “MEMORY…” in the SEQUENCE screen.   
 

The operation steps are shown below.   
 

� Operation steps 

SE Y EXEC box.   

 Clear sequence memory  

 

1. Open the QUENCE screen and display the MEMOR

 See “4.4.2  Sequence settings”, for description of the sequence for displaying the 
MEMORY EXEC box.   

 

2. Press the 
ENTER

 key to display the EXEC box .   

 

 

 
ENTERCANCEL

 

EXEC box 

 
 

3. After “CLEAR” has been selected, if the 
ENTER

 key is pressed, the entire sequence memory is 

cleared.   
 During the memory clear operation (which lasts 5 to 6 seconds) key input can be accepted, but 

 after clearing is completed.   the operations set by the key is executed

⇒ After clearing, initial values are set.  (  See “3.2  Display and Initial Settings at 
Power-on”.) 
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4.4.6 Example of sequence operation settings 

The following describes the steps for setting a new sequence operation, based on the sequence 

tran ed in sition example describ Table 4-12.  The time unit is seconds (s).  (  See “5.6.5  Time unit 
 to change the time unit.) setting”

Figure 4-13.  Step Transition Example (during AC+DC-INT mode) 
 

 
Step Number 1 2 3 4 5 6 

 

Step 1 
(0.1 s) 

tep 2 
0.2 s) 

tep 3 
0.1 s) 

Step 4 
(0.2 s) 

Step 2 
(0.2 s) 

Step 3 
(0.1 s) 

Step 4 
(0.2 s) 

Step 5 
(0.2 s) 

Step 6 
(0.3 s) 

S
(

S
(

<1> <2> 

<3> 

Time 

Jump to step 6 
upon external 
trigger input. 100.0 Jump to step 2 

“KEEP” setting is 
valid. 

V

75.0 V

50.0

25.0 V

 

 V

0.0 V

Outpu
o

t
v ltage

Setp 5 setting 
value 

Trigger input quence start Se

 

Table 4-12.  Program Settings 

 S 0.2 0.2 0.3 tep time (TIME) 0.1 0.2 0.1 
 DC voltage (DC VOLT) 25. 0 25. 0 75. 0 50. 0 100. 0 0.0 
 DC voltage operation type  SWEEP KEEP CONST SWEEP SWEEP SWEEP
 Step end (STEP TERM) CONT CONT CONT CONT CONT STOP 
 Jump step (JUMP STEP) 0 0 0 2 0 0 
 Jump times (JUMP NUM) 1 1 1 1 1 1 
 Branch 0 (BRANCH0) 0 0 0 0 6 0 
 Step time (TIME) 0.1 0.2 0.1 0.2 0.2 0.3 

 
Since jump step = 2 has been set at step 4, a jump to step 2 occurs after step 4 is completed (<1> in 

Figure 4-13).  At that time, a conflict exists between the step 2 settings, which are for both DC voltage 
value (25.0 V) and DC voltage operation type (kept at 50.0 V), but since the operation type setting 

always takes priority, only the DC voltage value = 50.0 V is valid.   
Since jump times = 1 has been set, when step 4 is again completed after the jump, control switches to 

step 5 (<2> in Figure 4-13).   
At step 5, step time = 0.2 s and DC voltage value = 100.0 have been set, but when trigger input occurs 

this step control is transferred to step 6 (<3> in Figure 4-13).   
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The operation steps are described below.   
 

� Operation steps using control panel 
1. Open the PROGRAM screen.   

The steps for opening the P  ROGRAM screen are described in  “4.4.2  Sequence settings”.   

z Setting step 1 

. 

 

 

2 Press the   key to move the cursor to “DC VOLT”.   

 

 

 
ENTERCANCEL

 

 
 

3. Press the 
ENTER

 k  display the modification box.   ey to

 

 

 
ENTERCANCEL

 

 
 

4. Press the  and  keys to move the cursor to the 10’s place, then turn the MODIFY dial to set “2”. 
Next, move the cursor to the 1’s place and turn the MODIFY dial to set “5”. 
⇒  This sets “25.0 V”.   

 

IncreaseDecrease
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5. Press the 
CANCEL ENTER

  or  key to close the modification box.   

6. Press the  key to move the cursor to the line displaying “CONST” (fourth line from the top).   

 

 

 
ENTERCANCEL

 

 
 

7. Press the 
ENTER

 key to display the selection box.   

 

 

 
ENTERCANCEL

 

 
 

8. Press the  or   key to move the cursor to “SWEEP”.   

 

 

 
ENTERCANCEL

 

 
 

9. Press the 
ENTER

 key to confirm the setting.   

 
The settings for all other items are the same as the default settings, so they are not changed.   

 

z Setting step 2 

 Selection box 
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10. Press the  or   key to move the cursor to “STEP”.   

11. Press the 

 

ENTER

 key to display the modification box.   

12. Press the 
 

 and  keys to move the cursor to 1’s place, then turn the MODIFY dial to set “2”.  
ut immediately.   

 

13. Press the 

The set value will be reflected in outp

CANCEL

  or 
ENTER

 key to close the modification box.   

 

14. Press the  key to move the cu or to “TIME”.   

 

15. Press the 

rs

ENTER

 key to display the modification box.   

 
16. Press the  and  keys to move the cursor to the 0.1’s place, then turn the MODIFY dial to 

set “2”  (this sets “0.2 seconds”).  The set value will be reflected in output immediately.   

 

17. Press the 
CANCEL

  or 
ENTER

 key to close the modification box.   

 
18. Using the same operations as in steps 2 to 5, set DC VOLT =  25, and using the same operations 

as in steps 7 to 9, set the DC voltage operation type as “KEEP”.   
 

Use the same operation steps to set step 3 and subsequent steps.   
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4. perations  

Once se
The exe

 

a) 

 

u.  In the top menu, “SET” is 
shown in the upper left corner of the menu window.   

 The sequence is executed only when output is on.  Make sure output is on beforehand.   

4.7 Execution of sequence o
quence programming has been completed, start the sequence.   
cution steps for the sequence operations are described below.   

When using the MISC menu 
� Operation steps 

1. Press the TOP MENU key (shortcut key) to return to the top men

 
 

2. Press the  or   key to move the cursor to the  icon.   

 

 

 
ENTERCANCEL

 

 

 

3. Press the 

Cursor 

ENTER
 key to display the MISC menu 

 Press the  or   key to move the cursor to “OUTPUT” .   
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ENTERCANCEL

 

 

4. Press the 
ENTER

 key to display the selection box.   

 

 

 
ENTERCANCEL

 

 

Pres5. s the  key to move the cursor to “ON”.   

 

 

 
ENTERCANCEL

 

 
 

Press6.  the 
ENTER

 k  at which time the output on/off LED goes on.   ey to set output on,

 
OUTPUT

 
 

 

OUTPUT

 

Output off  

Selec EN

Output on

7. t “SEQU CE”, then press the 
ENTER

 key to display the SEQUENCE screen .   

 Output on/off LED is on 
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ENTER

 

 
ENTERCANCEL

 

 

8. Press the  key to select “CONTROL”, then press the 
ENTER

 key to display the selection box.   

ENTER

 

 

 
 Selection box 

CANCEL

 

 
 

 
ENTER

9. Select “START”, then press the  key to start the sequence.   

 

b) 

 

ress 

When using keys on the control panel 
� Operation steps  

1. Press the TOP MENU key to return to the top menu, check the settings in the menu, then p

the 
OUTPUT

 key on the control panel.   

 goes on.   

 

⇒ This set output on, at which time the output on/off LED 

 

 
OUTPUT

 
OUTPUT

 

 Output on

 Output on/off LED is on 

Output off  
 

2. Press the START key (shortcut key) to start sequence.    
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c) Operations after starting sequence  

When a sequence is started, the status icon ( ) is displayed in the status window to indicate 
that the sequence is being executed.  A message box is also displayed to indicate the step number 
being executed.   

After returning to the SET screen, if the sequence is executed, the current step settings will not be 
shown in the SET screen.  When the sequence is completed, the settings from the final step will be 

shown.  If the final step voltage and frequency settings are outside of the setting range limit, the 
setting range limit lower limit value will be shown.   

 
Status icon indicates that sequence 
is being executed 

Step number being executed 

 
 

Figure 4-14.  LCD Screen During Sequence Execution  

 

California Instruments                                                                                        125 
 



User Manual EC1000S 
 
 

4.5 Control Using External Control I/O Connector  
Digital signals that are input to the external control I/O connector can be used to control sequences
the output on/off setting.  The sequence step synchronized output signals are output from the external 

control I/O connector.   
The status of the EC1000S can be

 and 

 monitored by reading the output signals from the external control 

input/output connector.   

 See “3.3.4  External signal input/external sync signal input terminal”. 

Table 4-13.  Functions of External Control I/O Connector  
 

Pin No. Input/Output

Table 4-13 lists the functions of the connector various pins.   
 

Function 

1 Output Outputs power source on/off status.   
0 = Off, 1 = On.   

2 Output Outputs the output on/off status.   
0 = Off, 1 = On.   

3 Output Outputs the limiter operation status.   
0 = Not operating, 1 = Operating.   

4 Output Outputs the software busy status.   
0 = Normal operation, 1 = Busy.   

5 Output Step synchronized output 0.   
Outputs bit 0 of step synchronized output.   

6 Output Step synchronized output 1.   
Outputs bit 1 of step synchronized output.   

11 Input Output off.   
Sets output off when falling edge of input signal is detected.   

12 Input Output on.   
Sets output on when falling edge of input signal is detected.   

13 Input Start sequence.   
Starts sequence when falling edge of input signal is detected.   

14 Input Stop sequence.   
Stops sequence when falling edge of input signal is detected.   

15 Input Hold sequence.   
Holds (pauses) sequence when falling edge of input signal is detected.   

16 Input 
Sequence branch trigger 0.   
Jumps to step specified by BRANCH0 when falling edge of input signal is 
detected.   

17 Input 
Sequence branch trigger 1.   
Jumps to step specified by BRANCH0 when falling edge of input signal is 
detected.   
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4.6 Output of Arbitrary Waveforms 

a a USB interface.   

rbitrary waveforms can be edited and transferred using the accompanying control software.   

Arbitrary waveforms are generated by transferring data from an external PC to arbitrary waveform 
memory vi

A

 See th  control software usere ’s manual, for description of this control software.   
Wh ut i
ch

a) 
The EC1000S includes arbitrary waveform memory as an internal signal source, and this memory 
can be written to via the USB interface.  Arbitrary waveform memory cannot be written to from the 

panel screen.   
 

• Waveform memory count: 16  
• Waveform length: 4096 [words] 

• Waveform data: 15-bit binary (2’s complement format) 

The valid range of waveform data is from -16384 to 16383.   
If a value less than -16384 is input, the waveform data is clipped to -16384, and if a value greater than 

16383 is input, the waveform data is clipped to 16383.   
When the power source is off, arbitrary waveform memory data is retained by battery backup.   

At the initial settings (factory settings) and when the memory is cleared, a sine wave is written to 
ARB1 to ARB8, a square wave to ARB9 to ARB12, and a triangle wave to ARB13 to ARB16.   

 

b) utput of arbitrary waveform 

To select an arbitrary waveform, select 

en outp s on, arbitrary waveforms cannot be changed.  Make sure that output is off before 
anging arbitrary waveforms.   

 

Arbitrary waveform memory  

 

O

  in the SET menu.   
 

�

1. Press the

 Operation steps  

  or   key to move the cursor to the  icon, then press the 
ENTER

 key to 

display the selection box.   
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ENTERCANCEL

 

 

2. Press the  or   

 Selection box 

key to move the cursor to the arbitrary waveform to be selected 

16”)(“ARB1” to “ARB , then press the 
ENTER

 key.   

⇒ This sets the selected arbitrary waveform.   

 

 

 
ENTERCANCEL
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4.7 Synchronization of Output to External Signal 
ware PLL 

nction synchronizes the output frequency to the frequency of the external synchronization TTL signal.  

The t fr nchronized to any frequency from 40 to 500 Hz.  The synchronization 
ph

Se onous (EXT) or line synchronous (LINE) as the external sync signal 
ource.   

Wh
 

 

Figure 4-15.  Synchronized TTL Signal  
 

The EC1000S is equipped with an externally synchronized oscillation function.  The soft
fu

outpu equency can be sy
ase difference cannot be set.   

lect either external signal synchr
s

en line synchronous is selected, synchronization is with the power source frequency.   

 
  

0  

1  
  

Output waveform example 

External sync signal (TTL) 
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4.7.1 External signal synchronization  

o a signal that is input to the rear panel external sync  This function synchronizes the output frequency t
signal input (BNC connector).  The output frequency can be synchronized to any frequency from 40 to 

500 Hz.   
 

� Operation steps 
Select   in the SET menu to select external synchronization mode, then set the sync signal 
source to external sync signal “EXT”.   

1. Make sure that output is off.  When output on, line synchronization cannot be switched off or on.   

 

  

 

 
OUTPUT 

OUTPUT 

Output on Output off
 

 

2. Press the  or   key to move the cursor to the  icon.   

 

 

 
ENTERCANCEL

 

Cursor 

 
 

3. Press the 
ENTER

 key to display the selection box, then press the  or   key to move the cursor to 

“AC-SYNC” or “AC+DC-SYNC”.   

 

 

 
ENTERCANCEL
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ENTER
4. Press the  key to select the mode to be set.   

 

 

 
ENTERCANCEL

 

 
 

5. Press the  or   key to move the cursor to the  icon, then press the 
ENTER

 key to 

display the selection box.   

 

 

 
ENTERCANCEL

 

Selection box

 
 

6. Press the  or   key to move the cursor to “EXT”, then press the 
ENTER

 key.   

⇒ This sets the external sync signal source to external sync signal “EXT”.   

 

 

 

ENTERCANCEL

 

 

 

ternal synchronization is 40 to 500 Hz.  Only use setti s within this ngThe frequency range for ex
range.   

 

 � I   CAUTION 
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4.7.2 Line synchronization  

This function synchronizes the output frequency to the frequency of the AC power source line.  The 
output frequency can be synchronized to power source line frequency (50 Hz/60 Hz).   

 

� Operation steps 
Select  in the SET menu to select external synchronization mode, then set the sync signal 
source to line synchronization (“LINE”).   

 

1. Perform the same operations as were described above for steps 2 to 5 in “4.7.1  External signal 
synchronization” to select external synchron ation mode, after which the external sync signal 

 

iz
source selection box will be displayed.   

 

 

 
ENTERCANCEL

 
Selection box

 
 

2. Press the  or   key to move the cursor to “LINE”, the press the 
ENTER

 key.   

⇒ This sets the external sync signal source to “LINE”.   

 

 

 
ENTERCANCEL
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4.8 Using Memory Functions 
Various settings are retained in memory with battery backup, and the settings when the power sour
was last turned off are restored at power-on.   

ce 

, and 
ese stored settings can be recalled.   

ed only when output is off.   

Memory control is perfor peration listed in Table 
4-14, use the selection box to specify the target memory number.   
When a memory  specified, the main  that m is eft 
side of the menu window.

 

Table 4-14.  Menu Items in MEMORY Screen  
 

I

 
Among these various settings, the basic settings (output mode, output range, DC settings, AC settings, 

output current limiter, and setting range limit) can be stored in store/recall memory No. 1 to No. 30
th

The recall operation for store/recall memory can be execut
 

med via the “MEMORY” screen.  After selecting an o

number is settings stored in emory are d played in the l
   

ndication on Control Panel Type 
STORE...  Stores settings to specified memory number.   
RECALL...  Recalls settings from specified memory number.   
CLEAR...  Clears settings in specified memory number.   

 

 

 
Settings from selected 
memory are shown here 

 

Figure 4-16.  Example of Settings from Memory  
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� Operation steps 
Select  and then “MEMORY”  in the MISC menu to store, recall, or clear memory or to set the 

 

 

target memory number.   

1. Press the  or   key  move the cursor to the  to  icon.   

 

 

 
ENTERCANCEL

 

Cursor

 

 

2. Press the 
ENTER

 key to display the MISC menu. 

 Press the  or   key to move the cursor to “MEMORY”.   

 

 

 
ENTERCANCEL

 

 
 

3. Press the 
ENTER

 key to display the MEMORY screen.   

 

 

 
ENTERCANCEL
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4. Press the  or   key to select the operation to be performed.   

 

 

 
ENTERCANCEL

 

 
  

5. Press the 
ENTER

 key to display the selection box.   

 

 

 
ENTERCANCEL

 

 
 

6. Press the  or   key to move the cursor to the target memory number.   

 

 

 
ENTERCANCEL

 

 
 

7. Check the settings shown in the left side of the menu window, and if they are OK press the 
ENTER

 

key.   
⇒ This performs the operation specified in step 4 for the specified memory number.   
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4.9 
Th a signal is input from the external signal input 
ter

Co
SIG ector.  

he input impedance is 10 kΩ (unbalanced) and the input frequency ranges from DC to 550 Hz. 
 

 

 Resolution Initial Value 

Amplification of External Signal 
e EC1000S can be used as an amplifier to which 
minals on the rear panel, by selecting the external signal source mode (AC-EXT or AC+DC-EXT).   

nnect the external signal source to the external signal input/external sync signal input terminal (EXT 
 IN/EXT SYNC IN) on the rear panel.  For this connection, use a coaxial cable with a BNC conn

T

        Output voltage =  input voltage × external input gain  
 

Table 4-15.  External Input Gain Setting Range  

Setting Setting Range 

100 V range  0.0  to 200.0 0.1 100.0 
External input gain  

200 V range  0.0  to 400.0  0.1 200.0 

 
For description of the External signal input/external sync signal input terminal specifications: 

     See “3.3.4  External signal input/external sync signal input terminal”.   

 

Be sure to read this section carefully before entering settings, so as to prevent problems in this 
product or the load.   

 
 

 

 � I   CAUTION 
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a) Possible voltage settings for output  

   
� Operation steps  

Select the icon in the SET menu corresponding to the desired setting, then set a numerical value.

•   “Select output mode”:   Select external mode (AC-EXT or AC+DC-EXT).   

•   “Output voltage range”:   Select 100 V or 200 V.   

•   “Set external input gain”:   Set a numerical value.   
 

1. Press the  or   key to move the cursor to he  icon, then press the 
ENTER

 key.   

⇒ The selection box is displayed.   

 

 

 
 Selection box 

ENTERCANCEL

 

 
 

2. Press the  or   key to move the cursor to the mode to be set, then press the 
ENTER

 key.   

⇒ This sets the selected output mode.   

 

 

 
ENTERCANCEL

 
 

3. Press the  or   key to move the cursor to the  icon, then press the 
ENTER

 key.  

⇒ The selection box is displayed.   

 

 
ENTERCANCEL

 

 

 Selection box 
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4. Press the  or   key to move the cursor to the output voltage range to be set, then press 

the 
ENTER

 key.  

⇒ This sets the selected output voltage range.   

 

 

 
ENTERCANCEL

 
 

5. Press the  or   key to move the cursor to the  icon, then press the 
ENTER

 key.   

⇒ The modification box is displayed.   

 

 

 
ENTERCANCEL

 

 
 

6. Press the  and  keys to move the cursor to the column to be changed, turn the MODIFY dial 
and set a numerical value.   

⇒ The set value is reflected immediately in the output.   

 

IncreaseDecrease

 

7. After entering all of the values, press the 
CANCEL

  or 
ENTER

  key to close the modification box.   
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b) Signal input 
The setup for external input is completed once the above operations and the settings are done.  Now 

connect the signal source and input the signal.   
If the input signal exceeds the maximum voltage overvoltage protection 

function will operate, in which case output may b  may become distorted.  
Caution is therefore required concerning the input voltage level and the external input gain.   

 

 

z T ng of the output volt

 that can be output, the output 

e turned off and the waveform

o avoid clippi age, use an input voltage of ±2.2 V or less.   
 Also, to prevent probl
 
z When ext

• Output voltage

ems in this product input block, do not allow the input voltage to exceed ±5.5 V.  

 using ernal input mode, the following functions and keys cannot be used.   
 setting  See “5.3.3  Setting output voltage”.   

• Output frequency setting  See “5.3.4  Setting output frequency”.  
• Memory  See “4.8  Using Memory Functions”.   

 

 
 

 � I   UCA TION 
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4.10  
Whe  in the EC10
signal e ad

When a s al 
signal input/exte

For th ec
The in

    

Adding External Signals and Internal Signals  
n 00S internal + external mode (AC-ADD, AC+DC-ADD), the internal signal source 

 can b ded to the external signal input prior to output.   

 using ignal input from an external source as a signal source, connect to the rear panel extern
rnal sync signal input terminal (EXT SIG IN/EXT SYNC IN).   

is conn tion, use a coaxial cable with a BNC connector.   
put impedance is 10 kΩ (unbalanced), and the input frequency ranges from DC to 500 Hz.   

 See “   Amplification of External Signal”. 4.9
 
For de on 

    

scripti of the External signal input/external sync signal input terminalspecifications: 

 See “3.3.4  External s nal input/external sync signal input terminal”.   
The setting ranges for output voltage and output frequency can be limited.   

   

ig

 See “3.4.7  Using limiter functions”.   
    See “5.5.5  Setting range limiter (LIMIT)”.   
 

� Operation steps 
Select  “output mode” in the SET menu, then select internal + external mode (AC-ADD and 
AC+DC-ADD).   

 

1. Press the  or   key to move the cursor to the  icon, then press the 
ENTER

 key.   

⇒ The selection box is displayed.   

 

 

 
ENTERCANCEL

 

 
 

2. Press the  or   key to move the cursor to the mode to be set, then press the 
ENTER

 Selection box 

 key. 

⇒ This sets the selected output mode.   
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ENTERCANCEL
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1 Menus ..........................................................................................................................
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.................................................................................................... 15

.................................................................................................... 15
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iter settings .............................................................................. 163
 limiter settings......................................................................... 168 Output average
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. 2 Output curre
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5 Load

ent....................................................................................
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t measurement ........................................................................ 170 
n frequency measuremen7 Exte
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5.5.7 Reset of peak current hold value.................................................................................... 177 
  

......................... 181 
5.6.2 Beep sound ...................................................................................................................... 182 

ment ................................................................................................ 183 
  

................................................... 186 
5.6.7 External control input enable/disable setting................................................................ 187 
5.6.8 Reset function.................................................................................................................. 188 
5.6.  information ......................................................................................................... 189 

 

5.5.8 Output on/off .................................................................................................................... 177
5.6 System Menu .................................................................................................................. 179 

5.6.1 Keylock ....................................................................................................

5.6.3 LCD contrast adjust
5.6.4 LCD display color setting................................................................................................ 184
5.6.5 Time unit setting .............................................................................................................. 185 
5.6.6 Output on/off setting at power-on ...............................

9 System
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5.1 Screen Configuration  
, as is shown in Figure 5-1 and Figure 5-2.   The LCD on the control panel splits in multiple windows

 

 

A

C

D 

B

 
 

Figure 5-1.  LCD Screen (When Normal) 
 

 

 

E

 
 

Figure 5-2.  LCD Screen (When Warning Is Displayed) 
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The following information is displaye
 

A: Status window:  This window shows the status of various devices.   
B: Messa :  r has occurred, a m  of the 

status window, and the cause is displayed.  The message box is closed 
 seconds.

as the progress of a sequence.   
C: Measured valu  measured

  When measuring harmonic current, the data for both C and D is shown in this 

D: Menu window:   This window is used to enter settings.   
E: Messa spla ssage is dis here 

is an error that requires confirmation by the user.  The displayed information 
ER key ha

 

d in various parts of the screen.   

ge box  When an erro essage box appears near the bottom

automatically after 1.5   It is also used to indicate an overload, as well 

e window: This window displays  values.   

window.   

ge di y window:  A warning me played in this message window whenever t

remains until the ENT s been pressed.   
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5.1.1 Status icons 
Th  displays sta  that indicate the status of the E

Th s a -1.   
 

 5-1.  Status
 

Ic

e status window tus icons C1000S.   

ese status icon re listed below in Table 5

Table  Icons List 

on Item Description 

 Battery almost depleted  backup 
flashes to indicate that th
When a memory checksum error occurs, this icon 

e battery is almost depleted.   

Unlock es o chronization is 
.   

This icon go n when external line syn
disabled 

 
Cal
vali

ibratio
d/inva

 icon flashe ata is invalid 
alibrated).  

n data 
lid 

This
(unc

s when the calibration d
 

 Busy This icon goes on to indicate busy status.   

 

 

 

 

Limiter operations  

These icons are displayed in the same positions on the 
control panel.  When the limiter operates, the displayed 
icons change as shown below.   

During peak current limiter operation:    
appears.   
During average current limiter operation:   
appears.   
During power limiter operation:     
appears.   
During voltage peak limiter operation:     
appears.   

 
Sequence is being 
executed  

 Sequence hold  

These icons are displayed in the same positions on the 
control panel.  The displayed icons change as shown 
below according to the sequence status.   
In Idle mode: Nothing is displayed.   
In Run mode:  is displayed.   
In Hold mode:  is displayed.   

 Keylock  This icon goes on when keylock is on.   

 Remote  

The displayed icons change as shown below according to 
the EC1000S status.   
Local: Nothing is displayed.   
Remote:  is displayed.   
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5.1.2  Warnings and er
When or occurs, an e age is displayed in a messag e display window.   

ror messages  
 a warning or err rror mess e box or messag

 See “7  TROUBLES r description o
 

5.1.3 S nce di
Th  EC uippe n that indicates the progress of the sequence being executed.  The 

information listed in Table e status window.   
 

 5-2.  Sequence Display  
 

Message  Description Remark 

HOOTING”, for furthe f error messages.   

eque splay  
e 1000S is eq d with a functio

 5-2 is displayed in th

Table

SEQ : 
UNNING / STEP *** uted *** Indicates step number being UENCE

R   Sequence is being exec executed. 

SEQ E: 
OLDING / STEP ***  *** Indicates step number being held. UENC

H . Sequence is being held

SEQUENCE: FINISH Sequence has been Is closed automatically after two 
seconds.   completed 
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5.2 Basic Operations  
Th  basic oper w.   

 Menus  
Th  hier m for setting various parame
M s are perf g the menu window in th

Fi tes the  tree.   
 

e EC1000S ations are described belo
 

5.2.1 
e E

ration
C1000S uses a archical m

sin
enu syste ters.   

enu ope ormed u e LCD screen.   

gure 5-3 illustra EC1000S menu

 

(2) MISC 

(3) SEQUENCE 

(5) MEMORY 

(6) REMOTE 

(7) SYSTEM 

(1) SET 

(8) INFORMATION 

(4) PROGRAM 

(9) LIMIT 
 

 

Figure 5-3.  Menu Tree 
 

The items in these menus are listed in Table 5-3 to Table 5-9.   

California Instruments                                                                                                149 
 



User Manual EC1000S 
 

Table 5-3.  Items in SET 
 

Menu  

Icon Item Reference 

  Select output mode   See “5.3.1  Output mode setting”. 

  Select output voltage range    See “5.3.2  Output voltage range 
setting”. 

 Set AC voltage to be output   See “5.3.3  Setting output voltage ”. 

 Set DC voltage to be output   See “5.3.3 Setting output voltage ”. 

 Set frequency to be output   See “5.3.4  Setting output frequency”. 

 See “5.3.5  Output initial phase 
 Set phase when output is on settings”. 

 Set waveform to be output   See “5.3.6  Waveform settings”. 

 Select external sync signal source  See “4.7  Synchronization of Output to 
External Signal”. 

 Set external input gain   See “4.9  Amplification of External 
Signal”. 

 
Set output peak current limit value 
(positive) 

 See “5.3.7  Output peak current limiter 
settings”. 

 
Set output peak current limit value 
(negative) 

 See “5.3.7  Output peak current limiter 
settings”. 

 
Set output average current limit 
value 

 See “0   
 
Output average current limiter settings”. 

 
Set use of other functions, and 
miscellaneous items  See “Table 5-4.  Items in MISC Menu”. 
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Table 5-4.  Items in M
 

ISC Menu  

ce Setting Name Setting Referen
SEQUENCE Open sequence menu   See “5.5.1  Sequence (SEQUENCE)”. 
MEMORY Open memory menu   See “5.5.2  Memory (MEMORY)”. 
REMOTE Open remote menu   See “5.5.3  Remote (REMOTE)”. 

SYSTEM Open system menu   See “5.5.4  System (SYSTEM)” and  
  “5.6  System Menu”. 

LIMIT Open setting range limit 
menu   See “5.5.5  Setting range limiter (LIMIT)”.   

MEASURE Select measurement  See “5.5.6  Selection of measurement 
ASURE)”. display display (ME

RESET Ipkh Reset peak current hold  See “5.5.7  Reset of peak current hold 
value value”. 

OUTPUT Select output on/off   See “5.5.8  Output ”. 
 

California Instruments                                                                                                151 
 



User Manual EC1000S 
 

Table 5-5.  Items in SEQUENCE Menu  
 

Setting Name Setting Reference 
CONTROL...  Control sequence 

operation   
 See “4.4.4  Control of sequence 

operations”. 
PROGRAM  
 STEP Step number  
 TIME Step time  
 DC voltage  
 DC VOLT DC operation type  
 AC voltage  
 AC VOLT AC operation type  
 AC frequency  
 FREQ AC frequency operation 

type  
 Waveform  
 WavWAVE eform operation type  
 Step start phase  
 Phase operation type  PHS 

 Step synchronized output  
 SYNC CODE Step synchronized output 

operation type  
 Step end phase  

valid/invalid 
 

HS  STOP P
Step end phase  

 S P TER nd TE M Step e
 J P STE mp step  UM P Ju
 J P NUM ump times UM  J
 B NCH0 anch step 0 RA  Br
 BRANCH1 h step 1 Branc

 See “4.4.3  Programming sequence”.  

MEMORY... Clear sequence memory   See “4.4.5  Clear sequence memory”. 
 

nu  
 

Setting Name Setting Reference 

Table 5-6.  Items in MEMORY Me

STORE... Store settings  
RECALL... Recall settings  See “5.5.2  Memory (MEMORY)”. 
CLEAR... Clear settings  
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Table 5-7.  Items in REMOTE Menu  

Setting Reference 
 

Setting Name 
LOCAL...  Switch to local mode   See “5.5.3  Remote (REMOTE)”. 

 

Table 5-8.  Items in SYSTEM Menu  
 

Setting Name rence Setting Refe
KEYLOCK Keylock   See “5.6.1  Keylock”.  
BEEP Beep   See “5.6. ”. 2  Beep sound
CONTRAST  contrast  LCD  S .6.3  LCD contrast adjustment”. ee “5
COLOR LCD display color   See “5.6.4  LCD display color setting”. 
TIME   UNIT Time unit  See “5 . .6.5  Time unit setting”

INIT OU on  See “ .6  O tput /of ttin t 
power-on”. 

5.6 u  on f se g aT Output on/off at power-

E T COX NTROL External control input 
enable/disable 

 Se
en

e “ .7  E ern on l inp  
abl isa ”. 

5.6
e/d

xt
ble setting

al c tro ut

RESET..  . Reset  See “5.6.8  Reset function”. 
IN O rm ionF RMATION Display system info at   See “ .9  S tem form tion5.6 ys  in a ”. 

 

.  Items i LIMI Men  
 

S  Reference 

Table 5-9 n T u 

etting name Setting
+  etting limiVo LIM e sIT Positive voltag t 
−Vo LIM e setting IT Negative voltag

limit  
+ L er  f IMIT Frequency setting upp

limit  
−f LIMIT Frequency setting lower 

 See “5.5.5  Setting range limiter 
(LIMIT)”. 

 See “ le 0 .  Vo ge a d Fr en
Setting Range Limit”. 

Tab -2 lta n equ cy 

limit  
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5.2.2 N
Use the UP ems displayed in the menu wi dows.  Press the ENTER y to 
go to a lowe nu in the menu tree and press the CANCEL key to go to the higher-level menu.   

 

� Operation steps 
The specific operation steps are as follows.   

 

1. Use the UP and DOWN keys to move the menu cursor displayed in the menu window, then select a 
menu item that is marked along the right with a 

avigating the menu tree 
 and DOWN keys to move among it
r-level me

n ke

 symbol.   

2. At this point, pressing the ENTER key will move the cursor to a lower-level menu.   
3. Now, if the CANCEL key is pressed, the cursor will go back to the higher-level menu.   
4. If the CANCEL key is pressed multiple times, it will eventually return to the cursor to the top menu.   
 There is also a TOP MENU key among the shortcut keys.  Pressing this key once will move the cursor 

to the top menu.   
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5.2.3 Numerical value input operations  

ed, the digit cursor is displayed in one column.  Use the DIGIT key to move 

IFY key is used 
 change a value in the modification box, the actual setting is updated immediately.  The modification box is 

closed when either the ENTER key or 
 

When input of numerical values is required, the modification box is displayed.   
When the modification box is open

the digit cursor and use the MODIFY key to increase or decrease values.  Each time the MOD
to

the CANCEL key input.   

 
 

odification Box 
 

5.2.4 Selection and inpu  co
The  and setting an item from among multiple items.   
Wh

vertical, so use the UP and DOWN keys to move the selection cursor.   
If there are too many items to fit in the selection box, a 

Figure 5-4.  M

t operations that require nfirmation 
selection box is displayed when selecting

en the selection box is opened, the selection cursor is displayed at one of the items.  The items are listed 

  will be displayed at the top line or a  will be 

dis t th  
down.  The se

played a e bottom line.  Each time the UP or DOWN key is pressed, the item list is scrolled one line up or
lection cursor does not move to the   or .   

Whe the ENT ressed, the setting is actually updated, and the selection box is closed.  If the 
se

 

n ER key is p
lection box is closed by pressing the CANCEL key, any changed settings become invalid.   

 
 

 
Figure 5-5.  Selection Box 
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5.2.5
The EXEC box is displayed for items to be actually executed by pressing the ENTER key.   
Only one target item is displayed in the EXEC 

When the ENTER key is press  closed.  If the EXEC box 
is clo ssing the CANCEL key, nothing is executed.   

 

 EXEC input  

box, and the cursor is shown on that item.   

ed, the item is actually executed, and the EXEC box is
sed by pre

 
 

EXEC Box  

5.2.6 Shortcut keys  

 
Key No. Indication on Control Panel Function 

Figure 5-6.  
 

The EC1000S shortcut keys can be used to perform the following operations.   
 

Table 5-10.  Shortcut Keys  

1 TOP MENU  Goes back to normal display (top of menu) 
2 START Starts sequence 
3 STOP Stops sequence  
4 HOLD Holds (pauses) sequence   
5 LOCAL Returns to local mode 

 

 See “4.4  Using the Sequence Function”, for description of the functions of keys 2 to 4.   
 See “5.5.3  Remote”, for description of the function of key 5.   
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5.3 SET Menu  
he SET menu in the menu window is used to set basic functions.   

The available settings differ acco

 

Table 5-11. nu Items and 
 

 Mode

T
rding to the output mode.   

  SET Me Output Modes  

Output  
AC AC+DC Item

T  INT D SYNC
 

IN EXT ADD SYNC EXT AD
Selection of output mode 

 See “5.3.1  Ou  s √ √ √ tput mode etting”. √ √ √ √ √  

 
Selection of output voltage range 

 See “5.
setting

3.2  Output voltage range 
”. 

√ √ √ √ √ √ √ √ 

 
Setting of AC voltage to be output  

 See “5.3.3  Setting output voltage”. √  √ √ √  √ √ 

 
Setting of AC voltage to be output  

 See “5.3.3  Setting output voltage”.     √  √ √ 

Setting of frequency to be output  
  See “5.3.4  Setting output 

u
√  √  √  √  

freq ency”. 
Setting of phase when output is on 

  See “5.3.5  Output initial phase √  √ √ √  √ √ 
settings”. 

Selection of waveform to be output  
  See “5.3.6  Waveform settings”. √  √ √ √  √ √ 

 
Selection of external sync signal source  

 See “4.7  Synchronization of 
Output to External Signal”. 

   √    √ 

 
External input gain setting 

 See “4.9  Amplification of External 
Signal”. 

 √ √   √ √  

 

Output peak current limit value (positive) 
setting  

 See “5.3.7  Output peak current 
limiter settings”. 

√ √ √ √ √ √ √ √ 

 

Output peak current limit (negative) 
setting 

 See “5.3.7  Output peak current 
limiter settings”. 

√ √ √ √ √ √ √ √ 

 
Output average current limit value setting

 See “5.3.8 Output average current 
limiter settings”. 

√ √ √ √ √ √ √ √ 
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Use of other functions and detailed 
settings 

  See “Table 5-4.  Items in MISC √ √ √ √ √ √ √ √ 

Menu”. 
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5.3.1 
Table 5 n modes 
and four signal source modes).   

 off before entering settings.  

 
Output Mode  

Output mode setting 
-12 lists the eight output modes that can be selected (based on combinations of two operatio

The mode cannot be changed when output is on.  Turn output
 

Table 5-12.  Output Modes 

 Operation Mode  Signal Source Mode  
INT (internal) AC-INT 
EXT (external) AC-EXT 
ADD (internal + external) AC-ADD 

AC (alternate 
current) 

C SYNC (external synchronization) AC-SYN
INT (internal) AC+DC-INT 
EXT (external) AC+DC-EXT 
ADD (interna AC+DC-ADD l + external) 

AC+DC 
 

xtern ) A -SYNC
(direct current)

SYNC (e al synchronization C+DC  
 

opera
The EC1000S enables sel n two o C (alter rrent) a C (direct 
current).   

• AC:  In this mode, the EC1000S is used as an AC constant voltage source.  The voltage supplied  

 AC+DC:  In this mode, the EC1000S is used as a DC constant voltage source.  The voltage supplied  
oad is proportionate to the set value or the input signal.   

 

ignal source modes:  INT (internal), EXT (external), ADD (internal 
+ e

 

• INT: The EC1000S internal signal source is used.  DC or AC set via the control panel menu is output.   

c 
input 

tput.   

C: In this mode, the output waveform is synchronized with either an external sync signal source 
(TTL) connected to the external signal input/external sync signal input terminal (EXT SIG 

IN/EXT SYNC IN) on the rear panel or the input power line.   
 

� Selection of tion mode  
ection betwee peration modes:  A nate cu nd AC+D

 

  to the load is proportionate to the set value or the input signal.  The DC component is  
  removed.   

•

  to the l

� Selection of signal source  
The EC1000S enables selection of four s

xternal), and SYNC (external synchronization).   

• EXT: Signals from an external signal that is connected to the external signal input/external syn
signal input terminal (EXT SIG IN/EXT SYNC IN) on the rear panel are output as external 

gain amplified signals.   

• ADD: In this mode, a waveform comprised of the above INT and EXT signal sources is ou

• SYN
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Figure 5-7 shows a block diagram of the EC1000S signal sources.   

Di l Sources
 

� Operation step
Select

 

 
Figure 5-7.  Block agram of Signa  

s 
  in the SET menu.   

 Se  “ ut mode”, for how to sele
 

e ct the output mode.  

5.3.2 
elect 100 V or 200 V as the output voltage range.   
he output voltage range cannot be changed when output is on.   

 
The output voltage setting, current limiter setting, etc., vary according to the output voltage range setting.   

3.4.2  Setting outp

Output voltage range setting 
S
T

 See “Table 4-2.  Setting Range Options for Various Output Voltage Ranges”.  
 

Output voltage range settings are retained for each operation mode (AC and AC+DC).   
 

� Operation steps 
To set the output voltage range, select   in the SET menu.   
For description of output voltage range settings: 

 See “3.4.3  Setting output voltage range”.   

 See “4.1.3 Setting the output voltage range”.  
 

PLL To AMP CONTROL

EXT INPUT GAIN EXT 
ADD

INT
ADD
SYNC 

INT OSC 

EXT SIG IN 
EXT SYNC 

EXT 

LINE
∼LINE 

SYNC

SYSTEM CONTROL 
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5.3.3 Setting output voltage  
 can be made for the two operation modes.   

 
n Mode  Setting Setting Range  Resolution  

The output voltage settings listed below
 

Table 5-13.  Output Voltage Settings 

Operatio
0.0 to 140.0 Vrms 0.1 Vrms 

100 V range  0.1 Vp-p 0.0 to 400.0 Vp-p 
0.0 to 280.0 Vrms 0.1 Vrms 

AC mode  
(AC-INT,  
AC-ADD,  
AC-SYNC) 200 V

0.0 to 800.0 Vp-p 0.1 Vp-p 

AC 
voltage  

 range  

10 200.0 to +200.0  V 0 V range  −  V 0.1DC 
voltage  −400.0 to +400.0 V 0.1 V 200 V range  

0.0 to 140.0 Vrms 0.1 Vrms 
100 V 

0.0 to 400.0 Vp-p 0.1 Vp-p range  

0.0 to 280.0 Vrms 0.1 Vrms 

AC+DC mode  
(AC D
AC+DC-ADD,  
AC+DC-SYNC) 

AC 
voltage  

200 V  
0.0 t p-p 

+ C-INT,  

range 
o 800.0 Vp-p 0.1 V

 
When e ve s eithe ine wave) or SQU (square wave), the AC voltage 

setting is made in Vrms units.  When it is ARB (arbitrary waveform) 1 to 16, this setting is made in Vp-p units.   
 

� Operation steps 
Selec

th  selected AC voltage wa form i r SIN (s

t either   “AC voltage” or   “DC ” in the output voltage SET menu then set a numerical 
value.   

voltage

 See “3.4.5  Setting output vo ge”, for ption of output voltage setting. lta  descri

 See also “4.1.4 Setting the output voltage”. 
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5.3.4 Setting output frequency  
This sets the AC voltage frequency.   
When t +DC-S od , the A e set.   

 

Table 5-14.  Output Frequency Setting 
 

Setting Range Resolution Setting Accuracy 

ei her AC-SYNC or AC YNC m e is selected C voltage frequency cannot b

1.0 Hz to 550.0 Hz 0.1 Hz ±100 ppm�1.0 Hz to 550.0 Hz�23 ±5°C� 
 

 See “3.4.7  Using limiter functions”, when using a setting range limit for output frequency. 
 

� Operation steps 
To set the output frequency, set a numerical value labeled    in the SET menu.   

 See “3.4.6  Setting output frequency”, for description of output frequency settings.   
 See “5.5.5  Setting range limiter (LIMIT)”, for description of setting range limits.   

 

5.3.5 Output initial phase settings 
When AC-INT, AC-ADD, AC-SYNC, AC+DC-INT, AC+DC-ADD, or AC+DC-SYNC mode is selected, the AC 

voltage phase can be set according to the internal signal source when output is on.   
 

Table 5-15.  Output Initial Phase Settings 
 

Setting Range Resolution 

0.0° to 359.9° 0.1° 
 

� Operation steps 
To set the phase, select   in the SET menu and set a numerical value.   
For description of the output initial phase: 

 See “4.2.2 Set phase at output on”.   
 

5.3.6 Waveform settings 
When AC-INT, AC-ADD, AC-SYNC, AC+DC-INT, AC+DC-ADD, or AC+DC-SYNC mode is selected, select 
sine wave, square wave, or arbitrary waveform (16 types) as the waveform to be output.   

Arbitrary waveforms are generated by data transfers via the USB interface.   
 

� Operation steps 
To select a waveform, select   in the SET menu.   
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 See “3.4.4  Setting waveform”, for description of waveform settings.   
 See the control software user’s manual, for description of arbitrary waveform transfers.   

 
 

5.3.7 
he positive value and the negative value of the peak current limiter can be set independently.   

t current, the output voltage is clipped.   

Se ts can be s ut frequency.   

Output peak current limiter settings 
T
If the output peak current exceeds the se

tting range limi et for output voltage and outp

 ge limiter (LIMIT)”.  See “5.5.5  Setting ran
 

-16. ng Range  
 

etti lution  Initial Value 

Table 5   Output Peak Current Limiter Setti

S ng Setting Range  Reso
100 V range  +10.0 A to +42.0 A 0.1 A +42.0 A Output peak current 

limiter (positive)  A to +21.0 A 0.1 A +21.0 A 200 V range  +5.0

100 V range  −42.0 A to −10.0 A 0.1 A −42.0 A Output peak current 
limiter (negative) 200 V range  −21.0 A to −5.0 A 0.1 A −21.0 A 

 

Limiter setting ained separately for the 100 V and 200 V range.   s are ret
 

Since these are not fully constant current operations, the specified limit value may not be achieved, 
depending on the load.   

  Operation steps 
Select the icon in the SET menu, then set a numerical value.   

• Output peak current limiter (positive): 

 

�

   

• Output peak current limiter (negative):    
 See “3.4.7  Using limiter functions”, for description of the output peak current limiter settings.   

 

 

ion that the output peak current limiter may allow overshooting, depending on the load, Note with caut
and therefore may not achieve the peak current value as set.   
For an inductive load, operation of the limiter can cause an output overvoltage, triggering the 
protection function.  In this case, the peak current limiter settings (positive and negative) should be 
reduced.    

 

 � I   CAUTION 
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If the output current or frequency suddenly increases, due, for example, to an output short circuit, the 
lim ick enough, so the output overcurrent protection function may be 
triggered.    

 � I   CAUTION 

iter response may not be qu

 

 

5.  avera r settings 
Th rag

Wh e is suppressed.   

Table 5-17.  Output Average Current Limiter Setting Range  
 

ng Setting Range Resolution Initial Value 

3.8 Output ge current limite
is limits the output ave e current.   

en the output average current exceeds this setting, the output voltag
 

Setti

100 V range  1.0 A to 10.5 A 0.1 A 10.5 A Output average 
current limiter  200 V range  1.0 A to 5.3 A 0.1 A 5.3 A 

 

� Operation steps 
Select   in the SET menu and set numerical values.   

 See “3.4.7  Using limiter functions”, for description of the output average value current limiter.   
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5.4 MEASURE Screen  
he MEASURE screen in the measured value window displays measured values for items selected as 

 (some of which depend on the output mode).   

The measured values for output voltage and output current are displayed as values set via  “MEASURE” in the 
MI

 

Table 5-18.  Display Items in MEASURE Screen  
 

Item Unit 
Select 

Measurement 
Display  

Reference 

T
measurement display items

SC menu.   

 Voltage RMS value  Vrms 
Vp-p RMS 

 DC voltage value V AVG 

 + voltage peak value  Vpk PEAK 

 − voltage peak value  Vpk PEAK 

 “5.4.1  Output voltage 
measurement” 

 Current RM valuS e  Arms RMS 

 DC current value A AVG 

 + current peak value  Apk PEAK 

 − current peak value  Apk PEAK 

 Current peak value 
hold  Apk PEAK 

 “5.4.2  Output current 
measurement”  

 Effective power  W Always 
displayed  

 Apparent power  VA Always 
displayed  

wer  var Always 
displayed   Reactive po

 “5.4.3  Output power 
measurement”  

 Synchronization 
frequency  Hz 

During external
synchronizatio
n mode only 

 “5.4.7  External synchronization 
frequency measurement”   
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 Load power factor  None Always 
displayed  

 “5.4.4  Load power factor 
measurement”   

 Load crest factor  None Always 
displayed  

 “5.4.5  Load crest factor 
measurement”  
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5.4.1 Output voltage measurement  
e ected in the MISC menu, RMS value (RMS), average DC (AVG), or peak 

ing) is to display the RMS value (RMS).   

Wh n “MEASURE” has been sel
value (PEAK) is displayed.   

The initial setting (factory sett

 See “3.4.9  Using measurement functions”.  

a) RMS value  RMS value of AC+DC  
• Full scale:   ±225.0 Vrms:  100 V range  
 ±450.0 Vrms:  200 V range  

) 
 

b) Average value  Average value of AC+DC (measurement of DC) 
• Full scale:   :
 ±450.0 V:  200 V range  

• 0.1 V 
• Measurement accuracy: 

 

c) alue  Posi arately 
ale:   +22

+450 Vpk/−450 Vpk:  200 V range  

 

 

• Display resolution: 0.1 Vrms 
• Measurement accuracy: ±0.5% of the full scale (at 23 ±5°C

±225.0 V   100 V range  

 Display resolution:   
±0.5% of the full scale (at 23 ±5°C) 

tive peak voltage and negative peak voltage are displayed sep Peak v
• Full sc
  

5 Vpk/−225 Vpk:  100 V range  

• Display resolution: 1 Vpk 
• Measurement accuracy: ±3% of the full scale  (at 23 ±5°C, sine wave) 
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5. ent  
When “MEASURE” has been selected in the MISC menu, RMS value (RMS), average DC (AVG), or peak 
value (PEAK) is

The initial setting (facto

4.2 Output current measurem

 displayed.   

ry setting) is to display the RMS value (RMS).   

 See “
 

a) RMS value  RMS value of AC+DC  
• Full scale: 15.00 Arms 

 0.01 Arms 

t accuracy: ±1.0% of the full scal
 

b) Average value  Average value of
• Full scale:  ±15.00 A 

lay resolut 1 A 
• Measurement accuracy: ±1.0% of the full scal ±5°C) 

 

c) Peak value  Positive peak current and negative peak current are displayed separately 
• Full scale:  −45.0 Apk 
• Display resolution:  0.1 Apk 

ent accuracy: ±3% of the full scale (at 23 ±5°C, sine wave) 
 

d) alue hold  Maximum value tive peak current | 
The output current maximum peak value d

A reset operation returns the peak curre

3.4.9  Using measurement functions”.  

• Display resolution:

• Measuremen e (at 23 ±5°C) 

 AC+DC (measurement of DC) 

• Disp ion:  0.0
e (at 23 

+45.0 Apk/

• Measurem

Peak v s of | positive peak current | and | nega
 is displaye .   

nt hold value to 0 Apk.   

 See “4.2  Measurement of Inrush Current”.  
 

• Full scale:   45.0 Apk 

• Display resolution:  0.1 Apk 
• Measurement  of the full scale (at 23 ±5°C, sine wave) 

 
accuracy:  ±3%
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5.4.3 Output power m e
The output power values described below are always displayed.   
 

a) Effective power
• Full scale:   1200 W 

• Display resolution:   1 W 
• Measurement 2% of the full scale (at 23 ±5°C) 

  utput i
 

b) Apparent power  Calculated as outpu  
• Full scale:  1400 VA 

esolution: 1 VA 
urement accuracy: ±2% of t

 (when output is 100 VA or above) 
 

c) Reactive power Calculated as   √ apparent power  – effective power   
• Full scale:   1400 Var 

• Display resolut
• Measurement accuracy: ±2% of f at
  (when output i

 

5.4.4 Load power factor measu
Calculated by ef arent p

This measurement is al
 

• Mea e: 0.00 to 1.00 
• Display resolution: 0.01 
 

5.4.5 Load cre ur
Calculated b s of ative peak current⏐)/effective 
power  

This measurement .   
 

• M range: 0.00 to 50.00 
• Display resolution:
 

easur ment  

   

accuracy: ±

(when o s 100 VA o  above) r

age RMS value × output current RMS value t volt

• Display r
• Meas he full scale (at 23 ±5°C) 

 2 2

ion: 1 Var 
ull scale (  23 ±5°C)  
s 100 VA or above) 

rement 
ower fective power/app

ways displayed.   

surement rang

st factor meas
y (maximum value

ement  
⏐positive peak current⏐ and ⏐neg

is always displayed

 0.01 
easurement 
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5.4.6 Output harmonic current measurement  
Output harmonic current measurement is enabled only in the AC-INT mode and when the frequency setting is 
50

When HC1, HC2, HC3, or HC4 is selected u rmonic measurement 
wi ed

At that time, measurements other than output harmo c mea measurement 
does not comply with the IEC standards. 

 or 60 Hz.   

nder “MEASURE” in the MISC menu, the ha
ndow is display .   

ni surement are not performed.  This 

 See “4.3  Measurement of Harmonic t”.  
 

• Measurement range: To 40th harmonic 
• F  and 100% 

• Display resolution: 0.01 Arms and 0.1% 
• Measurement accuracy: ±1% of full scale a
  rrent (from 20th to 40th harmonic at 23 
 ±5°

 

5.4.7 External synchronization frequency measurement  
Th mea splayed only in the e  mode (AC-SYNC or 
AC+DC-SYNC).   

Curren

of fundamental wave  
ull scale: 15 Arms

t RMS value current (to 20th harmonic at 23 ±5°C), 
 value cu±1.5% of full scale at RMS

C) 

e frequency sured value is di xternal synchronization

 See “4.7  Synchronization of Output to External Signal”.   

• Display resolution: 0.1 Hz 

• M  ±5°C, 50/60 Hz) 
 

 

• Measurement range: 38.0 to 525.0 Hz 

easurement accuracy: ±0.2 Hz (at 23
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5.5 MISC Menu  
red regardless of 

whether output is on or off.   

 

5.5.1 Sequence (SEQUENCE) 

equence memory.   

Select among the sequence operation control items listed below.  

This menu is used to enter detailed settings for various functions.  These settings can be ente

A sequence menu is displayed.  This menu is used to control sequences, set up programming, and clear 

s
 

a) CONTROL…(sequence control) 

 See “4.4.4  Control of sequence 
operations”.   

9.  Items in CONTROL Selection Box 
 

ection Box Operation 

 

Table 5-1

Item in Sel
START  Starts sequence operations.  Switches to Run mode.   
STOP sequence operations.  Switches to Idle mode.    Stops 
H ds (pauses) sequence operations.  Switches to Hold mode.   OLD  Hol
BRAN0 
BRAN1 

 Branches to step specified by branch step.   
 If the branch step is not specified, it is ignored.   

 

The n be selected only when output is on.  If the output on/off key is 

pressed while this selection box is displayed, the selection box is closed.   
 

 

 sequence control selection box ca

California Instruments                                                                                                171 
 



User Manual EC1000S 
 

b) PROGRAM (sequence programming)  
This “PROGRAM” screen is used to program sequences.   

The items listed below in Table 5-20 to Table 5-22 are set for individual steps.   
Sequence programming is stored automatically, and the data for AC mode with a 100 V range or a 200 V 

range is stored separately from the data for AC+DC mode with a 100 V range or a 200 V range.   

 See “4.4.3 Programming sequence”, for description of sequence programming operation steps.   
 

Table 5-20.  PROGRAM Screen Items (1/3) 
 

Setting Name Item Operation 

S Step num
set.   

TEP ber   Setting range:  1 to 255 
This specifies the step number to be 

TIME Step time  ∗ The 
the S

Specifies the continuation time for the specified step.   
 Setting range:   0.0001 s to 999.9999 s 
 Setting resolution: 0.0001 s (= 0.1 ms) 

time unit can be switched between “s” and “ms” via 
YSTEM menu “TIME UNIT” setting.   

  See “5.6.5  Time unit setting”.   

DC voltage value 

Sets the DC voltage value for AC+DC mode.   
The setting range is determined by the range setting used 
when editing sequence data.   
Setting range: 100 V range:  −200.00 V to +200.00 V 

ge:  −400.00 V to +400.00 V 
.1 V 

 200 V ran
Setting resolution:  0DC VOLT 

(AC+DC-INT 
 only) 

DC operation type  

od used to change to the specified DC voltage 

Select one of the following three options.   
lue 

• KEEP: Output value at end of previous step  
WEEP: Start by outputting value at end of previous step, 

 linear sweep to output the 
 at the end of the c te

Sets the meth
value.   

• CONST: Output specified va

• S
then perform a
specified value urrent s p  

AC voltage value 

 the AC voltage value.   
 setti rmined by the range setting 

ered equenc a.   
etting ge: 0.0 V 40.0 V s 

0.0 Vp-p to 400.0 Vp-p 
ge: 0.0 V  to 28 s 

0.0 Vp-p to 800.0 Vp-p 
tting re  Vrms/0.1 Vp-p 

age v nly when arbit
veform lected.   

Sets
The ng range is dete
ent
S

when editing the s
 range: 100 V ran

e dat
rms to 1 rm

  
 
 

200 V ran
 

rms 0.0 Vrm

Se solution:  0.1
alue can be set as “Vp-p” o∗ The volt

wa
rary 

 has been seAC VOLT 
Sets the method used to change to the specified AC voltage 
value.   

ing three options.   

Start by outputting value at end of previous step, 
previous perform a linear sweep to output the 

AC operation type  
• CONST: Output specified value 
• KEEP: Output value at end of previous step  
• SWEEP: 

Select one of the follow

specified value at the end of the current step  
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Table 5-21.  PROGRAM Screen Items (2/3) 

Setting Name 

 

Item Operation 

 AC frequency  
Sets the AC frequency. 
Setting range: 
Setting resolutio

1.0 Hz to 550.0 Hz 
n:  0.1 Hz 

FREQ 
AC frequency 
operation type  

Sets the method used to change to the specified frequency.  
Select one of the following three options.   
• CONST: Output specified value 
• KEEP: Output value at end of previous step  
• SWEEP: Start by outputting value at end of previous step, 

th
sp

en perform a linear sweep to output then 
ecified value at the end of the current step  

Waveform  
Selects arbitrary waveform to be output.   
Setting range:  SIN/SQU/ARB1 to ARB16 

WAVE Waveform operation 
Sets the method used to change to the specified waveform.  
Select one of the following two options.   

orm  
aveform   

type  • CONST: Output specified wavef
• KEEP: Output previous step w

Phase  
Sets output initial phase.   
Setting ran ° °
Setting res

ge:  0.0  to 359.9  
olution: 0.1° 

PHS 
Phase operation 

Sets the method used to change to the specified phase.   
Select one of the following two options.   
• CONST: Output specified phase  type  
• KEEP: Output previous step phase  

Step synchronized 

This 
executio
monitori tep synchronized output.   

connector and bit 1 is output from pin 6 (DOUT6).   
Select one of the following four types of step synchronized 
output (the numbers are displayed in the order “bit 1, bit 0”).  

ode, these values are “0, 0”.   

• 0, 1 

sets the code (2 bits) to be output in sync with step 
quence step transitions can checked by n.  The se

ng the s
Bit 0 is output from pin 5 (DOUT5) of the external control I/O 

output  During Idle m
• 0, 0 

• 1, 0 
• 1, 1 

SYNC CODE 

Step synchronized 
output operation 
type 

Specifie
Select one of the following two options.   
• CONST: Output specified code 
• KEEP: Output same code as at previous step  

s the output method for step synchronized output.   

Step end phase  
enable/disable 

Specifies step end phase as enabled or disabled.  Select 
one of the following two options.   
• DISABLE: Disable (phase depends on step time) 
• ENABLE: Enable STOP PHS 

Step end p e  
Sets step end phase.   
Setting range:  0.0° to 359.9° 
Setting resolution: 0.1° 

has
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Table 5-22.  PROGRAM Screen Items (3/3) 
 

Setting Name Item Operation 

STEP TERM Step end 

Sets operation after end of step.   
Select one of the following three options.   
• CONT: Sequence continuation 
• STOP: Change to Idle mode 
• HOLD:  Change to Hold mode 

JUMP STEP Jump step  

Sets the step number to jump to after the end of the previous 
step.   
• 0:   Cont ue to next step number 

  Jump to specified step number  
in

• 1 to 255:

JUMP NUM Jump times 

ber of times to execute the jump operation 
specified by JUMP STEP.   
• 0:   Unlimited jumps  
• 1 to 999: Specified number of jumps  

Sets the num

BRANCH0 Branch step 0 

BRANCH1 Branch step 1 

Sets the step number to jump to when trigger input has 
occurred.   
Two types of branch steps can be set:  BRANCH0 and 
BRANCH1.   
[Command example] 

When a STOP is set after a small number of sweeps at the 
stination step, it enables uses where there is a 
ion for saving data if necessary.   

• 0:  Branch disabled 
• 1 to 255:  Jump to specified step number   

jump de
safe reg

 
 

c) MEMORY…(clears sequence memory) 
This clears the sequence memory.   

When this cleared, the initial value is input.   

 See “4.4.5  Clear sequence memory”.   

 See “Table 3-1.  Settings in Memory”.   
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5.5.2 Memory (MEMORY) 
 control memory.   

nd used.   

ecall of store/recall memory contents can be executed only when output is off.   

The “MEMORY” screen is used to
Settings saved (stored) to store/recall memory No. 1 to No. 30 can be recalled a

R

 See “4.8   Memory Using Functions”, for description of store/recall memory.   
 

perations, use the selection box to specify the target memory number.   

Stor pecified memory number.   

 Rec emory number.   
  

5.5.3 Remote (REMOTE) 
The  can be used to switch to local mode for operation via the 

pa
When in remote control mode, the “RMT” icon is displayed.   

After selecting one of the following o

 

• STORE...:  es settings to s

• RECALL...: alls settings from specified m
• CLEAR...:  Clears settings in specified memory number. 
 
 

remote control connected via a USB interface

nel screen.   

 See “6  USB INTERFACE”.   
 

� Operation steps 

1. Select “LOCAL…”, then press the 
ENTER

 key.  

⇒ The EXEC box is displayed.   

 

 

 

ENTERCANCEL

 

EXEC box 

Displayed during 
remote mode 

 

2. Make sure “EXEC” has been selected, then press the 
ENTER

 key.  

⇒ This sets local mode.   
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ENTERCANCEL

 

Nothing is shown here 
during local mode. 
 

 
5.5.4 System (SYSTEM) 

The EC1000S system settings are displayed in the “SYSTEM” screen.   

 See “5.6  System Menu”, for detailed description of the system menu. 

5.5.5 Setting range limiter (LIMIT) 
The setting range limiter indicates the LIMIT screen, enabling the setting range of output voltage and output 

frequency to be limited when the signal source mode is the internal signal source mode (AC-INT, AC+DC-INT) 
or internal + external signal source mode (AC-ADD, AC+DC-ADD), and the setting range of the output voltage 

to be limited when in the external sync mode (AC-SYNC, AC+DC+SYNC). 

The numeric values shown in Table 5-23 are set on this screen. 

 
 

 See b) Using setting range limit in “3.4.7  Using limiter functions”.   
 

Table 5-23.  Setting Range Limit (LIMIT) 
 

Setting Name Setting 
Output 
Voltage 
Range  

Setting Range  Resolution  Initial 
value  Unit 

100 V +5.0 to +200.0 0.1 +200.0 V 
+Vo LIMIT 

Positive voltage 
setting limit  200 V +10.0 to +400.0 0.1 +400.0 V 

100 V −200.0 to −5.0 0.1 −200.0 V 
−Vo LIMIT 

Negative voltage 
setting limit  200 V −400.0 to −10.0 0.1 −400.0 V 

+ f LIMIT Frequency setting upper limit  1.0 to 550.0 0.1 550.0 Hz 

− f LIMIT Frequency setting lower limit  1.0 to 550.0 0.1 1.0 Hz 

 

z The setting range limit sets the limit for AC peak value + DC.   

 For example, when +Vo limit is +200.0 V, and the DC setting has already been set to 100.0 V, the AC limit 
setting becomes 70.7 Vrms (100.0 Vpk).   

z The setting range limit cannot set to a value that sets the currently set value outside of the range.   
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z The same setting range limit is used for all output modes.  Not only the currently selected output mode 
s the setting for 

cannot be made 

unle e output voltage setting is 100.0 Vrms or less for the other output modes where the output voltage 
can b  se , AC-SYNC, AC+DC-INT, AC+DC-ADD, and AC+DC-SYNC modes.  If the 

A is 11 set within ±155.5 V (110.0 Vrms), even 
if the setting for the selected AC-INT is 100.0 Vrms.   

Memory and sequences are not subject to setting range limits.   
 

 

5.5.6 Selection of measurement display (MEASURE) 
Select the measured values to be displayed, from the RMS value (RMS), average DC (AVG), peak value 

(PEAK), and harmonic current values (HC1 to HC4).   
When harmonic current value is selected, the RMS value, average DC, and peak value are not measured.  

Wh C, or peak value has been set, harmonic current is not 
measured.   

setting, but the settings for all other modes are restricted by this limit.  (The EC1000S store

each output mode.) 
The following describes an example where the selected output mode is AC-INT and the limit is set to 

prevent the output voltage from exceeding 100.0 Vrms.   
In this case, the output limit range must be set to ±141.4 V (100.0 Vrms), but this setting 

ss th
e t, i.e., the AC-ADD

setting for AC- DD 0.0 Vrms, the setting range limit cannot be 

en measurement of the RMS value, average D

 See “3.4.9  Using measurement functions”, for description of measurement display selection.   
 See “4.3  Measurement of Harmonic Current” and  

 “5.4.6 Output harmonic current measurement”, for description of harmonic current measurement.   
 

 

5.5.7 Reset of peak current hold value 
s the peak current hold value.   

A r urre
This reset

eset sets the peak c nt hold value to 0 Apk, and then holds the new peak value.   

 See “4.2.4 Reset the peak current hold value”, for description of resetting peak current hold value.   
 

 

5.5.8 Output on/off  

The EC1000S output on/off setting can be entered using the 
OUTPUT

 key on the front panel, but it can also be 

controlled via the MISC menu.   

 See “3.4.8  Output on/off ”.   
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� Operation steps 

. Press the  or 1   key to move the cursor to “OUTPUT”.   

 

 

 
ENTERCANCEL

 

 

2. Press the 
ENTER

 ke o display the selection box.   y t

 

 

 
ENTERCANCEL

 

 

 3. Press the  key to move the cursor to “ON”.   

 

 

 
ENTERCANCEL

 

 

 
ENTER

4. Press the   key to turn output on, at which time the output on/off LED goes on.   

 

 

 

OUTPUT

 
OUTPUT

 

Output off Output on  

 Output on/off LED is on. 
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5.6 System Menu  
This menu is used to enter the following system settings for the EC1000S.  
 

• KEYLOCK:  Keylock  
• BEEP:  Beep  

• CONTRAST:  LCD contrast  
 COLOR:  LCD display color  

• TIME UNIT
• INIT OUT:  Output on/off at power-on 

 EXT CONTROL:  External control input enabled/disabled 

•

:  Time unit 

•

• RESET...:  Reset  

• INFORMATION:  System information display 
 

 

� “SYSTEM” screen display steps  

Select  and then “SYSTEM” in the MISC menu.   
 

1. Press the  or   key to move the cursor to the  icon.   

 

 

 
ENTERCANCEL

 

 

 Cursor  

 

2. Press the 
ENTER

 key to display the MISC menu. 

  Press the  key to move the cursor to “SYSTEM” .   
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ENTERCANCEL

 

 

 
ENTER

 key to display the SYSTEM screen .   3. Press the

 

 

 
ENTERCANCEL

 

 
 

4. Press the  or   key to select the operation to be performed.   
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5.6.1 Keylock 
The EC1000S is equipped with a function that prevents key input errors during operation.   
When “keylock” is on, all keys become inactive except for the keylock off key.  Although it is possible to switch 

among menus when keylock is on, basically no changes can be made except for turning keylock off.  However, 
output can still be turned off via the OUTPUT key as an emergency response measure.   

 

� Operation steps 

1. Press the  or   key to move the cursor to “KEYLOCK”.  

 

 

 

ENTERCANCEL

 

Cursor

 

2 ss 

 

. Pre the 
ENTER

lay the selection box.    key to disp

 

 

 
ENTERCANCEL

 

Selection box

 
 

. Press the  or  3  key to move the cursor to the other keylock setting (i.e., to OFF when on or to 

ON when off).   

 

 

 
ENTERCANCEL
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4. Press the 
TEREN

 k to complete the setting.  Press the 
CANCEL

ey  key to cancel the setting.   

 
 

5.6.2 Beep sound 
When the beep sound is on, a beep sounds when an incorrect operation is made, a key is pressed, or a modify 
operation is made.  When a protection function-related error occurs, an alarm sound will be output regardless 

of the beep sound setting.   

� Operation steps 

 

1. Press the  or   key to move the cursor to “BEEP”.   

 

 

 
ENTERCANCEL

 

Cursor

 
 

2. Press the 
ENTER

 key to display the selection box.   

 

 

 
ENTERCANCEL

 

Selection box

 
 

3. Press the  or   key to move the cursor to the other keylock setting (i.e., to OFF when on or to 

ON when off).   
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ENTERCANCEL

 

 
 

4. Press the 
ENTER

 key to complete the setting.  Press the 
CANCEL

 key to cancel the setting.   

 
 

5.6.3 LCD contrast adjustment 
eration environment.   
ey at the same time.  This enables 

 
or to the 10’s place.   

 

� Operation steps 

1. Press the 

The LCD screen contrast level can be set to any of 100 levels to suit the op
To open the level adjustment text box, press the ENTER key and CANCEL k

the contrast to be adjusted even when the current contrast setting does not allow easy recognition of the LCD
display contents.  This also moves the digit curs

 or   key to move the cursor to “CONTRAST”.   

 

 

 
ENTERCANCEL

 

Cursor

 
 

2. Press the 
ENTER

 key to display the modification box.   

 

 

 
ENTERCANCEL

 

Modification box 
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  and  3. Press the keys to move the cursor to the column to be changed, turn the MODIFY dial and 
set a numerical value.  The set value will be displayed immediately.   

 

IncreaseDecrease

  
 

4. After setting all of the columns, press the 
CANCEL

  or 
ENTER

 key to close the modification box.   

 

 

r setting 
 either blue based (white text on blue 

 

� Operation steps 

1. Press the 

5.6.4 LCD display colo
The display color of the LCD screen on the control panel can be set as

background) or white based (blue text on white background).   

 or   key to move the cursor to “COLOR”.   

 

 

 
ENTERCANCEL

 

Cursor

 
 

2. Press the 
ENTER

 key to display the selection box.   
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ENTERCANCEL

 

Selection box

 
 

3. Press the  or   key to move the cursor to “BLUE” for blue based or “WHITE” for white based.   

 

 

 
ENTERCANCEL

 

 
 

4. Press the 
ENTER

 key to complete the setting.  Press the 
CANCEL

 key to cancel the setting.    

 
 

5.6.5 Time unit setting 
The unit used to indicate the time parameter can be specified.   
Select either “s” (second) or “ms” (millisecond) for this time unit.   

 

� Operation steps 

1. Press the  or   key to move the cursor to “TIME UNIT”.   

 

 

 
ENTERCANCEL

 

Cursor
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2. Press the 
ENTER

 key to display the selection box.   

 

 

 
ENTERCANCEL

 

Selection box 

 
 

3. Press the  or   key to move the cursor to the displayed unit.   

 

 

 
ENTERCANCEL

 

 
 

4. Press the 
ENTER

 key to complete the setting.  Press the 
CANCEL

 key to cancel the setting.   

 
 

5.6.6 Output on/off setting at power-on 
The EC1000S can be set to automatically turn output on at power-on.   
However, when restarting after a system lock, the EC1000S will start with output off regardless of this setting.   

 

� Operation steps 

1. Press the  or   key to move the cursor to “INIT OUT”.   

 

 

 
ENTERCANCEL

 

Cursor

 

California Instruments                                                                                                186 
 



User Manual EC1000S 
 

 

2. Press the 
ENTER

 key to display the selection box.   

 

 

 
ENTERCANCEL

Selection box

 

 
 

P3. re s the s  or   key to move the cursor to “ON” (when off) or to “OFF” (when on).   

 

 

 
ENTERCANCEL

 

 
 

4. Press the 
ENTER

 key to complete the setting.  Press the 
CANCEL

 key to cancel the setting.   

 

 

5.6.7 External control input enable/disable setting 
External control input can be set as enabled or disabled.  However, the EC1000S status will be output even 

when external control input is set as disabled.   

 See “4.5  Control Using External Control I/O Connector”, for details of external control input.   
 

� Operation steps 

1. Press the  or   key to move the cursor to “EXT CONTROL”.   
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ENTERCANCEL

 
Cursor

 
 

2. Press the 
ENTER

 key to display the selection box.   

 

 

 
ENTERCANCEL

 
Selection box

 
 

3. Press the  or   key to move the cursor to “ENABLE” or “DISABLE”.   

 

 

 
ENTERCANCEL

 

 
 

4. Press the 
ENTER

 key to complete the setting.  Press the 
CANCEL

 key to cancel the setting.   

 

 

5.6.8 Reset function  
This function resets all basic settings to their initial (factory) settings.   
The EC1000S cannot be reset when output is on.  Always turn output off before resetting the EC1000S.   

 See “3.2  Display and Initial Settings at Power-on”, for description of the settings after a reset.   
 

� Operation steps 
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1. Press the  or   key to move the cursor to “RESET…”.   

 

 

 
ENTERCANCEL

 Cursor

 
 

2. Press the 
ENTER

ey to display the EXEC box .    k

 

 

 
ENTERCANCEL

 EXEC box

 
 

3. After selecting “EXEC”, press  
EN

 the
TER

 key to reset the EC1000S.   

 

5 ion  
TION” in the “SYSTEM” h as the firmware version 

.6.9  System informat
Select “INFORMA screen to view system information suc

number.   

 See “8.4  Checking the Version Number”, for description of the operation steps for viewing this version 
number.   
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6.1 Setup for Use 
The EC1000S c trolled under the USB Test and Measure USBTMC) standard.  

ctions can be operate  internal status information such 

 re

r is located on the re

o the USB cable to reduce the leakage electric wave. 

rface is designed for use i nvironment.  Consequently, it should 

not be used in environment with a lot of power source fluctuation or electrical noise.   
 

Install a USBTMC class driver in the controlling computer, and then connect a commercial (off-the-shelf) 
USB cable.  The installation file for the driver can be downloaded f l Instruments 

eration step bed below.   
 

� Operation steps 
1. Go to the National Instruments Corporation web site and search for the VISA Run-time Engine 

page, or select “VISA driver downloads” at the following URL.   
http://www.ni.com/support/visa/

an be con ment Class (
Almost all control fun d from the control panel, and

as settings and error information can be ad.   

z The USB connecto ar panel.   

z Attach the accompanying ferrite core t

z The USB inte n a relatively favorable e

rom Nationa

Corporation’s web site.  The op s for installing the driver are descri

 

 
2. Download the VISA Run-time Engine from the VISA Run-time Engine page.  (User registration is 

required.)  Be sure to download VISA Run-time Engine Ver. 3.3 or a later version.   

 
3. The downloaded file is a self-extracting file.  Install the extracted file.   
 
4. Once installation is successfully completed, the USBTMC class driver is installed.   
 
For details, see National Instruments Corporation’s web site at www.ni.com. 
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6.2 Command List 
T and list is show ble 6-1 to Table 6-9 and IEEE488.2 (SCPI) common 
comm ported by the EC1000S are listed in Table 6-10.   

mbols used in  6-10 are explain  
rd can be omitt

 

e brackets ind d

tical bar ( | ) ind eral keyword

U
 

Function Command 

he EC1000S comm
ands sup

n in Ta

The sy Table 6-1 to Table ed below.  The lowercase letters in each
keywo ed.   

• Squar icate keywords that can be omitte .  (Implicit keywords) 

• A ver icates that one of sev s is selected.   
 

Table 6-1.  Command List (SO Rce Subsystem) 

Output average current limiter  [SOURce:]CURRent:LIMit:AVErage 
Output peak current l [SOURce:]CURRent:LIMit:PEAK:HIGH imiter (positive) 
Output peak current limiter (negative) [SOURce:]CURRent:LIMit:PEAK:LOW 
Output frequency  [SOURce:]FREQuency[:IMMediate] 
Frequency upper limi [SOURce:]FRt setting limit  EQuency:LIMit:HIGH 
Frequency lower limit setting limit  [SOURce:]FREQuency:LIMit:LOW 
Output waveform  iate] [SOURce:]FUNCtion[:SHAPe][:IMMed
Output mode  [SOURce:]MODE 
Sync signal source (e
synchronization mode) 

HASe:CLOCk xternal [SOURce:]P

Phase when output is [SOURce:]PHASe[:IMMediate]  started 
Sequence status [SOURce:]SEQuence:CONDition? 
Step number during execution  [SOURce:]SEQuence:CSTep? 
Maximum number of e:]SEsteps in sequence [SOURc Quence:LEN? 
SEQ:  jump times in step specified by 
STEP 

[SOURce:]SEQuence:COUNt? 

Clear sequence memory  [SOURce:]SEQuence:DELete 
Step execution parameter  [SOURce:]SEQuence:EPARameter 
Step transition parameter  [SOURce:]SEQuence:TPARameter 
Target step number for sequence 
editing 

[SOURce:]SEQuence:STEP 

AC output voltage  [SOURce:]VOLTage[:LEVel][:IMMediate][:AMPLitude] 
Output voltage upper limit setting limit  [SOURce:]VOLTage:LIMit:HIGH 
Output voltage lower limit setting limit  [SOURce:]VOLTage:LIMit:LOW 
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DC output voltage  
(during AC+DC-INT, AC+DC-ADD, or 
AC+DC-SYNC mode) 

[SOURce:]VOLTage:OFFSet[:IMMediate] 

Output voltage range  [SOURce:]VOLTage:RANGe 
 

Table 6-2.  Command List (MEASure Subsystem) 
 

nd Function Comma
Output current RMS value  MEASure[:SCALar]:CURRent[:AC]? 
+ current peak value  MEASure[:SCALar]:CURRent:HIGH? 
− current pe MEASure[:SCALar]:CURRent:LOW? ak value  
Output current peak value hold  MEASure[:SCALar]:CURRent:AMPLitude:MAX? 
Output current peak value hold 
reset  

MEASure[:SCALar]:CURRent:AMPLitude:RESet? 

Output current average value  MEASure[:SCALar]:CURRent:AVErage? 
Load crest factor  MEASure[:SCALar]:CURRent:CREStfactor? 
Output harmonic current [Arms] MEASure[:SCALar]:CURRent:HARMonic[:AMPLitude]? 
Output harmonic current [%] MEASure[:SCALar]:CURRent:HARMonic:RATio? 
External input signal frequency  MEASure[:SCALar]:FREQuency? 
Apparent power  MEASure[:SCALar]:POWer:AC:APParent? 
Output power factor  MEASure[:SCALar]:POWer:AC:PFACtor? 
Reactive power  MEASure[:SCALar]:POWer:AC:REACtive? 
Effective power  MEASure[:SCALar]:POWer:AC[:REAL]? 
Output voltage RMS value  MEASure[:SCALar]:VOLTage[:AC]? 
+ voltage peak value  MEASure[:SCALar]:VOLTage:HIGH? 
− voltage peak value  MEASure[:SCALar]:VOLTage:LOW? 
Output voltage average value  MEASure[:SCALar]:VOLTage:AVErage? 

 

Table 6-3.  Command List (DISPlay Subsystem) 
 

Function Command 
Select measurement display  DISPlay[:WINDow]:MEASure:MODE 
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Table 6-4.  Command List (STATus Subsystem) 

Command 

 

Function 
Operation condition register STATus:OPERation:CONDition? 
Operation event enable register STATus:OPERation:ENABle 
Operation event register STATus:OPERation[:EVENt]? 

STATus:OPERation:NTRansition 
Operation transition filter  

STATus:OPERation:PTRansition 
Wa ng:CONDition? rning event condition register STATus:WARNi
Warning event enable register STATus:WARNing:ENABle 
Wa STATus:WARNing[:EVENt]? rning event register 

STATus:WARNing:NTRansition 
Warning event transition filter  

STATus:WARNing:PTRansition 
 

 

Function Command 

Table 6-5.  Command List (OUTPut Subsystem) 

Output on/off  OUTPut[:STATe] 
 

 

Function Command 

Table 6-6.  Command List (INPut Subsystem) 

Extern aial input g n  INPut:GAIN 
 

Table 6-7.  Command List (TRACe Subsystem) 
 

Function Command 
Arbitra rm name list TRACe:ry wavefo CATalog? 
Send/ rbi TA] receive a trary waveform data  TRACe[:DA
Clear waarbitrary veform memory  TRACe:DELete:[NAME] 
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Table 6-8.  Command List (SYSTem Subsystem) 
 

Function Command 
Beep sound on/off  SYSTem:BEEPer:STATe 
External control input enable/disable SYSTem:CONFigure:EXTIO 
Error query SYSTem:ERRor? 
Output at power-on   ] SYSTem:PON[:OUTPut
Time unit for sequence step execution  SYSTem:TUNit 
Clear warning  SYSTem:WRELease 

 

ble 6-9.  Command List (PROGram Subsystem) 
 

Function Command 

Ta

Sequence oper m[:SELected]:EXECute ation control  PROGra
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Table 6-10.  Comm nds and Queries) 
 

Common 
Com

Que
Name Function 

on Command List (Common Comma

mands and 
ries 

*CLS r command Clears standard event register, etc.   Clea

*ESE Standard event enable Sets standard event enable register.   
command 

*ESR? Standard event register query Queries standard event register.   
*IDN? Queries device ID information.   Identification query 

*OPC 
complete message (OPC) is generated.  

Operation complete command 
When device operation is completed, the 
standard event register operation 

*RCL Reads contents of specified setting 
 

Recall command 
memory.  

*RST Reset  
performed is similar to initializing the 
setting memory.   

command 

Executes device reset.   
* In this device, the processing that is

*SAV Saves contents of specified setting Store command 
memory.   

*SRE 
command 

the service request 
enable register.   

Service request enable Queries settings in 

*STB? Read status byte query Queries status byte and master summary 
status bit.   

*TST? Self test query 
Executes auto test of device and returns 
the results.   
* For this device, “0” is always returned.   

*WA
operations are completed.   

I Wait to continue command Sets device in wait mode until all 
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a) Input buffer 

z The number of commands that can be sent at one time is limited by the input buffer capacity 

(10,000 characters).   

mand and those following will not be executed.   

z When command interpretation and execution are completed, the input buffer is cleared to enable 

z The transferred commands are first stored in the input buffer, then successively interpreted and 

executed.   

z When commands are being interpreted and executed, an error occurs if an illegal command is 

found. That com

input of more commands.   
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6.3 Command Descriptions 
6.3.1 Overview of Programming Language 

EEE488.2 and SCPI (VERSION 1999.0).   
 

a) SCPI 
SCPI defines methods used for communications between computers and measuring instruments.  

Refer to the following for general information on SCPI.   
 

http://www.scpiconsortium.org 
Standard Commands for Programmable Instruments (SCPI) VERSION 1999.0 

 

b) SCPI data format 
All command messages and acknowledge messages sent to the EC1000S are in “ASCII” format.   

 

This products conforms to I

 

Table 6-11.  Numerical Value Data Format 

Symbol Data Format 
<NR1> Numerical values without a decimal point (decimal position is to the right of 

the smallest digit in value)  Example:  273 
<NR2> Numerical value with explicit decimal point  Example:  .0273 
<NR3> Numerical value with explicit decimal point and exponent  Example:  

2.73E+2 
<Bool> Boolean value (logical value)  Example: 0 | 1 or ON | OFF 

 

Table 6-12.  Character Data Format 
 

ta Format Symbol  Da
<CRD> Character format   Example:  SIN 
<SRD> Character format with double quotations  Example:  “No error” 

 

z Binary block data format 

 The binary block data format is shown in Figure 6-1.   
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Non-zero 
numerals Numerals

Figure 6-1.  Binary Block Data  
 

ral” er o
ra alue indicates the number

For example, the format is as follows when sending four of the

 
 

c) Co
The common commands are used to provide overall control of dev

itoring.  The

st
 

d) 
u  are nds used to execute the partic

d to a measuring instrument int

sets divided into groups.  Each subsystem command has a tree s

 
1) 

m comm
See Figure 6-3 for an overview of the command tree.   

 

The “non-zero nume  element value indicates the numb
afterward.  The “nume l” element v

follow afterward.   

 

 #14<DAB><DAB><DAB><DAB> 

mmon commands 

and status mon se common commands have three-let

a erisk.   

Subsystem commands 
S bsystem commands  comma
Subsystem commands correspon

colons (:) as path separators.   

SCPI command tree  

Figure 6-2 shows a partial command tree of subsyste
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8-bit data byte 

f “numeral” elements that follow 
 of “8-bit data byte” elements that 

 8-bit data byte <DAB>.   

ice functions, such as device reset 
at start with an 

ular functions of devices.   
ernal function groups, with several 

tructure, and is defined using 

ands.   

ter names th
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Figure 6-2.  Partial Command Tree  
 

I, the current path is set to the root, as 

shown below.   

tely after wer source goes on 

ice r r”  
 that is attached to the start of a command string to indicate that 

 root.   
 

 “message terminator” 
 The message terminator is a line feed (LF) at the end of an SCPI message.  The current 

path is returned to the root level when the device receives a message terminator.   
 

z Current path 
t path is a command level within the command tree, which specifies the command 

arch user sends a command.   

 

2) 
The path separator (:) separates the current keyword from the keyword at the next lower level.  Each 

e current path is moved one level downward.   
Wh the 

roo
Wh ed to separate a command string, subsystem command on the same level 

can be accessed without changing the current path.   

R:FRE

ommand, belongs to SOURce subsystem 

 SOURce subsystem command (SOURce is root command) 

Sets current path to root 

z Root level  
The command tree top level is the root.  With SCP

 

○ Immedia the device po
 

○ When the dev eceives a “root specifie
 The root specifier is a colon

the current path is set to the

○ When the device has received a

The curren

level that will be se ed first when the 
 

Path separator  

time a colon (:) is detected in a command string, th
en a colon appears at the start of a command string, it indicates that the current path is set to 

t.  This starting colon also can be freely omitted.   
en a semicolon (;) is us

 
:SOU Q 1000 

  FREQuency c
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3) mand string  
Th

co e 
us

Mo wercase letters in the command syntax exists 
jus

ab ples <1> to <3> below can be entered, but an error will occur if example <4> or 
<5> is entered.   

 

b ples for 
 
 :F

 RC Y?” 
 

 
× <5> “sou:frequency?” 

 

4) Im
An

Ab t 
de

 

Ab [:LEVel][:IMMediate][:AMPLitude] 

 “:SOUR:VOL

 LT:LEV:
 

 
 <5> “:SOUR:VOLT:AMPL  10VPP” 

 

 
 

Abbreviation of com
e command syntax enables each command (including certain parameters) to be written as a 

mbination of uppercase and lowercase letters.  The uppercase letters in the command can b
ed as an abbreviation of the command.   

reover, this distinction between uppercase and lo
t for the sake of convenience, since commands are not actually case sensitive.  Note that 

breviation exam

A breviation exam  SOURce:FREQuency? 

{ <1> “SOUR REQ?” 

{ <2> “SOU E:FREQUENC
{ <3> “sour:freq?” 

× <4> “SOURC:FREQUE?” 
 

plicit keywords  
y keyword that is enclosed by square brackets ([ ]) is an implicit keyword that can be omitted.   

breviated command string examples <1> to <5> below all send the same setting to the targe
vice.   

breviation examples for   [:SOURce]:VOLTage
 

<1> T:LEV:IMM:AMPL  10VPP” 

<2> “:VO IMM:AMPL  10VPP” 
<3> “:VOLT:LEV  10VPP” 

<4> “:VOLT  10VPP” 

 

California Instruments                                                                                       202 
 



User Manual EC1000S 
 

6.3.2 criptions 
The follo
 

a) Meanings o
• Angle bracket

al data format (NR1 type).  

• A .  For example, “FIX|STEP” 
indicates  a parameter. 

• Square brackets ( ) An option he r is enclosed by square brackets.  For example, 
ates that “SOURce:” can be omitted. 

• re used to emphasize a syntax string when a command is 
TRIGger:SOURCe<NRf>. 

• sed to explicitly indicate that a space exists. 
 

b) 
• C

r .   

 Any command that includes a question mark (?) with a keyword is a query.   

re not applied
 

c) O   
 

�  [SOURce:]CURRent:LIMit:AVErage 
tput average current.  The output average current limiter setting 

 

 Syntax: [SOURce:]CURRent:LIMit:AVErage   <NR2> 

 Detailed command des
wing describes various command functions and syntax.   

f symbols 
s (< >): Parameter symbols are enclosed in angle brackets.  For example, <NR1> 

indicates the digit

A vertical bar ( | )  parameter is used to alternative parameters
 that either “FIX” or “STEP” can be used as

[ ] ade
“[SOURce:]LIST” indic

Bold (bol rs adface) Boldface characte
defined, such as 

 A triangular symbol is u

Remark  
ommands and queries are both included as EC1000S commands, but for simplicity both are 

eferred to as commands

• Headers a  to command reply messages.   

S URce subsystem

This sets the upper limit for the ou
ranges from 1.0 to 10.5 A (for 100 V range) or from 1.0 to 5.3 A (for 200 V range).   

 Parameter:   1.0 to 10.5 (1.0 to 5.3) 

mple: :LIM:AVE 5 
? 

 Command exa CURR
 Query example: CURR:LIM:AVE

 Response format: <NR2> 

 Response example: 5.0 
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� [SOURce:]CURRent:LIMit:PEAK:HIGH 
er limit of the output peak current (positive polarity).  The output peak current 

anges from 10.0 to 42.0 A (for 100 V range) or from 5.0 to 21.0 A 

 Syntax: [SOURce:]CURRent:LIMit:PEAK:HIGH   <NR2> 

This sets the upp

limiter (positive polarity) setting r
(for 200 V range).   

 

 Parameters:   10.0 to 42.0 (5.0 to 21.0) 
 Command example: CURR:LIM:PEAK:HIGH 10 

 Query example: CURR:LIM:PEAK:HIGH? 
at:  

 

 Response form <NR2>

 Response example: 10.0 

 

� [SOURce:]CURRent:LIMit:PEAK:LOW 
This sets the upper limit for output peak current (negative polarity).  The output peak current 

ranges from −10.0 to −42.0 A (for 100 V range) or from −5.0 to 
−21.0 A (for 200 V range).   

 

 

limiter (negative polarity) setting 

Syntax:  [SOURce:]CURRent:LIMit:PEAK:LOW   <NR2> 
 

 
  CURR:LIM:PEAK:LOW? 

 

 

Parameters:   −10.0 to −42.0(−5.0 to −21.0) 

Command example:   CURR:LIM:PEAK:LOW −10 
Query example:

Response format:   <NR2> 

Response example: −10.0 

 
� [SOURce: y[:IMMediate]  ]FREQuenc

ncy.  When in AC-EXT/AC-SYNC/AC+DC-EXT/AC+DC-SYNC mode, 
the frequency cannot be set.  ([3, “Invalid in this mode”] error occurs.) 

The frequency setting ranges from 1.0 to 550.0 Hz.   

 

 Syntax:  [SOURce:]FREQuency[:IMMediat R2> 

This sets the output freque

e]   <N
 Parameters:   1.0 to 550.0 

 
 Query example: FREQ? 

 Response format: <NR2> 

 Response example: 50.0 

Command example: FREQ 50 
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� 
 upper limit of the frequency that can be set.  However, a value that is at or below the 

[SOURce:]FREQuency:LIMit:HIGH 
This sets the

currently set frequency cannot be set.  ([5, “Out of Limiter”] error occurs.) 
The limit value setting ranges from 1.0 to 550.0 Hz.   

 

 Syntax:   [SOURce:]FREQuency:LIMit:HIGH   <NR2> 
 Parameters:   1.0 to 550.0 
 Command example:   FREQ:LIM:HIGH 550 

 Query example: FREQ:LIM:HIGH? 
 Response format:   <NR2> 

ponse example:  Res 550.0 

 

at is at or above the 
ntly set frequency ut of Limiter”] error occurs.) 

he limit value setting r

 

y:LIMit:LOW 2> 

� [SOURce:]FREQuency:LIMit:LOW 
This sets the lower limit of the frequency that can be set.  However, a value th
curre  cannot be set.  ([5, “O

T anges from 1.0 to 550.0 Hz.   

 Syntax:   [SOURce:]FREQuenc    <NR
 Para 1.0 to 550meters:   .0 

ommand example: :LO
 Query example: FREQ:LIM:LOW? 

ponse format: 

esponse example: 

 C FREQ:LIM W 50 

 Res <NR2> 

 R 50.0 

 
� [SOURce:]FUNCtion[:SHAPe][:IMMediate]  

sets the output wa he o B1 to ARB16.   
ode, the output waveform cannot be set.  ([3, “Invalid in this 

 

tax:   ]FU APe][:IMMediate]   < RD> 

This veform.  T utput waveform setting is SIN/SQU/AR
When in AC-EXT/AC+DC-EXT m

mode”] error occurs.) 

 Syn [SOURce: NCtion[:SH C
 P SIN/SQU/ARB1 to ARB16 arameters:   

ry example: 
esponse format:   

 Command example: FUNC SIN 

 Que FUNC? 
 R <CRD> 

 Response example: SIN 
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�  [SOURce:]MODE 
 output modes, each of them is a combination of one 

ration mode (AC or nd o ource mode, (INT, EXT, ADD, or SYNC).  
sequently, the outp  settin AC-SYNC, AC+DC-INT, 

r, when output not be changed.  ([1, “Invalid with output on”] 

error occurs.) 

 

OD CRD> 

This sets the output mode.  There are eight

ope  AC+DC) a ne signal s
Con ut mode g is AC-INT, AC-EXT, AC-ADD, 

AC+DC-EXT, AC+DC-ADD, or AC+DC-SYNC.   
Howeve is on, the output mode can

 Syntax:   [SOURce:]M E   <
 Parameters:   AC-INT/AC-EXT/AC-ADD/AC-SYNC/ACDC-INT 

  ACDC-EXT/ACDC-ADD/ACDC-SYNC 
 Command example:   MODE ACDC-INT 

 Query example: MODE? 
 Response format:   <CRD> 

 Response example: ACDC-INT 

 

� [SOURce:]PHASe:CLOCk 
This sets the sync signal source in the external synchronization mode (AC-SYNC or 

AC+DC-SYNC).  The sync signal source setting is either LINE (line synchronization) or EXT 
(external synchronization).  However, when output is on, the sync signal source cannot be 

changed.  ([1, “Invalid with output on”] error occurs.) 
Unless the mode is AC-SYNC or AC+DC-SYNC mode, the sync signal source setting cannot be 

set.  ([3, “Invalid in this mode”] error occurs.) 

 

 Syntax:   [SOURce:]PHASe:CLOC D> k   <CR
 Parameters:   LINE/EXT 
 Command example:   PHAS:CLOC EXT 

 Query example: PHAS:CLOC? 
 Response format:   <CRD> 

 Response example: EXT 
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� [SOURce:]PHASe[:IMMediate]  
e is 0.0 to 359.9°.  However, 

when output is on, the phase setting cannot be changed.  ([1, “Invalid with output on”] error 
occurs.) 

When in AC-EXT or AC+DC-EXT mode, the output waveform setting cannot be set.  ([3, “Invalid 
in this mode”] error occurs.) 

 

 Syntax:   [SOURce:]PHASe[:IMMediate]   <NR2> 

This sets the phase at the start of output.  The phase setting rang

 Parameters:   0.0 to 359.9 
xample:   

ponse format:  

esponse example: 

 Command e PHAS 90 

 Query example: PHAS? 
 Res <NR2> 

 R 90.0 

 

This returns the sequence status.  The response message is 0 (Idle mode), 1 (Run mode), or 2 
e).   

 

tax:  e:]SE NDition? 

� [SOURce:]SEQuence:CONDition? 

(Hold mod

 Syn [SOURc Quence:CO
 P None arameters:   

 

 Response format:  <NR1> 

esponse example: 

 Query example: SEQ:COND?

 R 0 

 

� [SOURce:]SEQuence:CSTep? 
returns the step nu ing ex ges from  −1 and 1 to 255.  −1 is 

 

yntax:  e:]SE

This mber be ecuted.  The response ran
returned in the idle mode.   

 S [SOURc Quence:CSTep? 
 Parameters:   None 
 Que SEQ:CSry example: T? 

esponse format:   

 Response example: 2 

 R <NR1> 

 
e:]SEQuence

um number of rned.   

 

ce:LEN? 

� [SOURc :LEN? 
This returns the maxim sequence steps.  255 is always retu

 Syntax:   [SOURce:]SEQuen
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 Parameters:   None 
 

 :   <NR1> 

 Response example: 255 

Query example:  SEQ:LEN? 

Response format

� [SOURce:]S COUNt? EQuence:
e jump ti  step specified by SEQ:STEP.  The step jump times response 

 in the idle mode.   

 

e:]SEQuence:COUNt? 

This returns th mes of the

ranges from −1 to 999.  −1 is returned

 Syntax:   [SOURc
 Parameters:   None 

 Query example: SEQ:COUN? 

 

 Response format:   <NR1> 

Response example: 2 

 
� 

mory.  When this command is executed, all sequence step settings 

ains a separate sequence for each operation mode (AC and 
AC+DC) and each output voltage range (100 V and 200 V), for a total of four combined sets.  

uence memo elected as 
 memory.   

XT, AC-S e memory cannot 
rror occurs.) 

 

e:]SEQuence:DELete   <NR1> 

[SOURce:]SEQuence:DELete 
This clears the sequence me
are cleared.   

However, the sequence memory cont

When seq ry is cleared by this command, only one of these four sets is s
the

When in AC-E YNC, AC+DC-EXT, or AC+DC-SYNC mode, sequenc
be cleared.  ([3, “Invalid in this mode”] e

 Syntax:   [SOURc
 Parameters:   1 
 Command example:   SEQ:DEL 1 

 

 Response format:   None  

Response example:   None  

 
� 

rameters.   

The target sequence step must be already set by the SEQ:STEP. (

[SOURce:]SEQuence:EPARameter 
This sets the step execution pa

 See 

aram d parameter (DC voltage operation type) are 

mode, dummy values should be set.  A “0” is 
f the in AC mode.   

 par aries depending on the waveform set by the seventh parameter.  

“�[SOURce:]SEQuence:STEP” on page 212.)   
However, the first p eter (DC voltage) and secon

valid only during AC+DC mode.  When in AC 
returned for each o se parameters when 

The unit of the third ameter v
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For the sine wave (SIN) and square wave (SQU), it is Vrms, and for the arbitrary waveform (ARB) 
it is Vp-p.   

When in AC-EXT, AC-ADD, AC-SYNC, AC+DC-EXT, AC+DC-ADD, or AC+DC-SYNC mode, 
step execution parameters cannot be set or queried.  ([3, “Invalid in this mode”] error occurs.) 

 

 Syntax:   [SOURce:]SEQuence:EPARameter   <NR2>, <NR1>...... 
 First parameter (DC voltage  [V]) 
  Type <NR2> 

  Range  −200.0 to 200.0 (−400.0 to 400.0) 
 Second parameter (DC voltage operation type) 

  Type <NR1> 
  Range   0 (CONST), 1 (KEEP), or 2 (SWEEP) 

 Third parameter (AC voltage [Vrms]/[Vp-p]) 
 * The unit varies according to the waveform set by the seventh parameter.   

  Type  <NR2> 
  Range   0.0 to 140.0 [Vrms] or 0.0 to 400.0 [Vp-p] 

 (0.0 to 280.0 [Vrms] or 0.0 to 800.0 [Vp-p]) 
 Fourth parameter (AC voltage operation type) 

  Type  <NR1> 
  Range   0 (CONST), 1 (KEEP), or 2 (SWEEP) 

 Fifth parameter (frequency) 
  Type  <NR2> 

  Range   1.0 to 550.0 
 Sixth parameter (frequency operation type) 

  Type  <NR1> 
  Range   0 (CONST), 1 (KEEP), or 2 (SWEEP) 

 Seventh parameter (waveform) 
 *The unit for the third parameter AC voltage varies depending on the seventh parameter  

 setting.   
  Type  <NR1> 

  Range   0 (SIN), 1 (SQU), or 2 to 17 (ARB1 to ARB16) 
 Eighth parameter (waveform operation type) 

  Type  <NR1> 
  Range   0 (CONST) or 1 (KEEP) 

 Ninth parameter (start phase) 
  Type  <NR2> 

  Range   0.0 to 359.9 
 10th parameter (start phase operation) 

  Type  <NR1> 
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  Range   0 (CONST) or 1 (KEEP) 
 

 
 

 output operation type) 
  Type  <NR1> 

mple: SE  0, 90.0, 0, 0, 0 

 0, , 0, 90.0, 0, 0, 0 

11th parameter (step synchronized output) 

 Type  <NR1> 
 Range   0 (00), 1 (01), 2 (10), or 3 (11) 

12th parameter (step synchronized 

  Range   0 (CONST) or 1 (KEEP) 
 Command exa Q:EPAR 0, 0, 100.0, 0, 50.0, 0, 1,

 Query example: SEQ:EPAR? 

 Response example: 0, 100.0, 0, 50.0, 0, 1
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� [SOURce:]SEQuence:T
This sets the step transi

PARameter 
tion parameters.   

ce by the SEQ:STEP. (The target sequence step must be set in advan  See 
“�[SOURce:]SEQuence:STEP” on page 212.)   

Use SYST:TUN (  See “� SYSTem:TUNit” on page 6-36) in advance to set the unit for the 
sequence step execution time or query the unit.   

When in AC-EXT, AC-SYNC, AC+DC-EXT, or AC+DC-SYNC mode, the step transition 
parameter cannot be set.  ([3, “Invalid in this mode”] error occurs.) 

 

ARamet , <NR1>......  Syntax: [SOURce:]SEQuence:TP er   <NR2>
 First parameter (step time  [s]/[ms
  Type 

]) 
<NR2> 

  Range  0.0001 to 999.9999 [s] 
   0.1 to 999999.9 [ms] 

g mode) 
 

 

 
  Type <NR2> 

ter (step termination) 

  Range   0 (continue), 1 (end), or 2 (hold) 
mber) 

  Type <NR1> 
(next step), 1 to 255 

 Sixth parameter (jump times) 
  Type  <NR1> 

  Range  0 (unlimited times), 1 to 999 
 Seventh parameter (branch 0) 

    (disabled), 1 to 999 

ranc
<NR1> 

e   0 (disabled), 1 to 999 
 Command example:   SEQ:TPAR 2, 1, 180, 0, 0, 1, 0, 0 

 Query example: SEQ:TPAR? 

 Response example: 2, 1, 180, 0, 0, 1, 0, 0 

 Second parameter (step end phase settin
 Type <NR1> 

 Range  0 (disable) or 1 (enable) 

Third parameter (step end phase  [°]) 

  Range  0.0 to 359.9 

 Fourth parame
  Type <NR1> 

 Fifth parameter (jump step nu

  Range  0 

  Type <NR1> 
  Range 0

 Eighth parameter (b h 1) 
  Type  

  Rang
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� [SOURce:]SEQuence:STEP 
Specifies the target step number for sequence editing.  The step number specification ranges 

from 1 to 255.   

 

 Syntax: [SOURce:]SEQuence:STEP   <NR1> 
 Paramete 1 to 255 rs:   

mple:   TEP 1  Command exa SEQ:S
 Query example: SEQ:STEP? 

 Response format:   <NR1> 

 Response example:   1 

 
� [SOURce:]VOLTage[:LEVel][:IMMediate][:AMPLitude]  

 SIN or SQU) or the Vp-p unit 

(when the waveform is ARB).  For the 100 V range, output voltage setting ranges from 0.0 to 
140.0 Vrms or from 0.0 to 400.0 Vp-p, and for the 200 V range, it ranges from 0.0 to 280.0 Vrms 

or from 0.0 to 800.0 Vp-p.   
When in AC-EXT or AC+DC-EXT mode, the output AC voltage cannot be set or queried.  ([3, 

”] e urs.) 

 

 Syntax:   [SOURce:]VOLTage[:LEVel][:IMMediate][:AMPLitude]  

AC output voltage is set using the Vrms unit (when the waveform is

“Invalid in this mode rror occ

  <NR2> 
 Parameters:   0.0 to 140.0/0.0 to 400.0 (0.0 to 280.0/0.0 to 800.0) 
 Command example: VOLT 100 

 Query example: VOLT? 
 Response format:   <NR2> 

 example:    Response 100.0 

 
:L

imi tput voltage that can be set.  However, a value that is at or below 

pecified.  ([5, “Out of Limiter”] error occurs.) 
For the 100 V range, the limit value setting ranges from 5.0 to 200.0 V, and for the 200 V range, it 

ranges from 10.0 to 400.0 V.   

 

 Syntax:   [SOURce:]VOLTage:LIMit:HIGH   < R2> 

� [SOURce:]VOLTage IMit:HIGH 
This sets the upper l t of the ou

the currently set cannot be s

N
 
 Command example:   VOLT:LIM:HIGH 200 

mple: 
 Response format:  <NR2> 

Parameters:   5.0 to 200.0 (10.0 to 400.0) 

 Query exa VOLT:LIM:HIGH? 
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 Response example 200.0 : 
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� [SOURce:]VO IMit:LOLTage:L W 
 limi e that can be set.  However, a value that is at or below 

no ified.  ([5, “Out of Limiter”] error occurs.) 

ue setting ranges from −200.0 to −5.0 V, and for the 200 V range, 

it ranges from −400.0 to −10.0 V.   

 

 Syntax: [SOURce:]VOLTage:LIMit:LOW R2> 

This sets the upper t of the output voltag

the currently set can t be spec

For the 100 V range, the limit val

   <N
 Parameters:   −200.0 to −5.0 (−400.0 to −10.0) 

 Command example:   VOLT:LIM:LOW −200 
 Query example: VOLT:LIM:LOW? 

 Response format:   <NR2> 

 Response example: −200.0 

 

� [SOURce:]VOLTage:OFFSet[:IMMediate] 
This sets the DC voltage when in AC+DC-INT, AC+DC-ADD, or AC+DC-SYNC mode.  For the 

100 V range, the DC output voltage setting ranges from −200.0 to 200.0 V, and for the 200 V 

range, it range, from −400.0 to 400.0 V.   
The DC output voltage cannot be set unless the mode is AC+DC-INT, AC+DC-ADD, or 

AC+DC-SYNC mode.  ([3, “Invalid in this mode”] error occurs.) 

 

 Syntax:   [SOURce:]VOLTage:OFFSet[:IMMediate R2> ]   <N
 Parameters:   −200.0 to 200.0 (−400.0 to 400.0) 
 Command example:   VOLT:OFFS 10 

 Query example: VOLT:OFFS? 
 Response format:   <NR2> 

 Response example:   10.0 

 
� [SOURce:]VOLTage:RANGe  

This sets the output voltage range.  The output voltage range setting is 100 V or 200 V.   

However, when output is on,  output voltage range cannot be changed.  ([1, “Invalid with output 
on”] error occurs.) 

 

 Syntax:   [SOURce:]VOLTage:RANGe   < R1> N
 Parameters:   100/200 
 Command example:   VOLT:RANG 100 

 Query example: VOLT:RANG? 
 Response format:   <NR1> 

 Response example: 100 
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d) M
 

� MEASure[:SCALar]:CURRent[:AC]? 
This returns the output current RMS value (AC+DC RMS value) in Arms units.  The output current 
RMS value measurement full scale is ±15.00 Arms.  If the measured value exceeds the full scale, 

ed a surement error.   
 

SCALar]:CURRent[:AC]? 

EASure subsystem  

99.99 Arms is return s a mea

 Syntax:   MEASure[:
 Parameters:   None 

  MEAS:CURR? 
 

 Re

Query example:  
Response format:   <NR2> 

sponse example: 12.85 

 

� 
This returns the positive current peak value (AC+DC peak value) in Apk units.  The positive 

k value mea e exceeds the full 
k is returned

 

[:SCALar]:CURRent:HIGH? 

MEASure[:SCALar]:CURRent:HIGH? 

current pea surement full scale is 45.0 Apk.  If the measured valu
surement error.   scale, 99.9 Ap  as a mea

 Syntax:   MEASure
 Parameters:   None
 Query example: MEAS:CURR:HIGH? 

 

 

 

Response format:   <NR2> 

Response example:   25.9 

 

� MEASure[:SCALar]:CURRent:LOW? 
he negative current pea s.  The negative 

d value exceeds the full 

s retu .   

 

re[:SCALar]:CURRent:LOW? 

This returns t k value (AC+DC peak value) in Apk unit

−45.0 Apk.  If the measurecurrent peak value measurement full scale is 

scale, −99.9 Arms i rned as a measurement error

 Syntax:   MEASu
 Parameters:   None  

 Query 
 

 Re

example: MEAS:CURR:HIGH? 
Response format:   <NR2> 

sponse example:   25.9 

 

California Instruments                                                                                       215 
 



User Manual EC1000S 
 

� MEASure[:SCAL URRent:AMPLitudar]:C e:MAX? 
ut eak value (hold) in Apk units.  The held output current peak value 

full scale is 45.0 Apk.  If the measured value exceeds the full scale, 99.9 Arms is returned as a 
measurement error.   

 

 

This returns the outp current p

Syntax: MEASure[:SCALar]:CURRent:AMPLitude:MAX? 
 
 

 Response format:   <NR2> 

 example: 

Parameters:   None 
Query example: MEAS:CURR:AMPL:MAX? 

 Response 26.5 

 
ar]:C itude:RESet 

rrent peak value (hold) to 0 Apk.   

 

 Syntax:   MEASure[:SCALar]:CURRent:AMPLitude:RESet   < R1> 

� MEASure[:SCAL URRent:AMPL
This resets the stored output cu

N
 Parameters:   1 
 Command example:   MEAS:CURR:AMPL:RES 1 

 Response format:   None  

 Response example:   None  

 

[:SCALar]:C
value (AC+DC average value) in A units.  The output 

 ±15.00 A.  If the measured value exceeds the full 

scale, 99.99 A is returned as a measurement error.   

 

 Syntax:   MEASure[:SCALar]:CURRent:AVErage? 

� MEASure URRent:AVErage? 
This returns the output current average 
current average value measurement full scale is

 Parameters:   None 

 
 

 

Query example: MEAS:CURR:AMPL? 
Response format:   <NR2> 

Response example:   1.2 

 
� MEASure URRent:CREStfactor? [:SCALar]:C

This returns the output current crest factor.  The crest factor measurement full scale is 50.00.  If 
the measured value exceeds the full scale, 99.99 is returned as a measurement error.   

alcu  “current peak value/current RMS value”.   

 

 Syntax:   MEASure[:SCALar]:CURRent:CREStfactor? 

The crest factor is c lated as

 Parameters:   None 
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 Query example:   MEAS:CURR:CRES? 
 

 

Response format:   <NR2> 

Response example: 1.41 

� de]? 
This returns the harmonic current in Arms units within the specified harmonic order range.  The 

current meas red value exceeds the full 

scale, 99.99 Arms is returned as a measurement error.   
C-IN cy is neither 50 Hz nor 60 Hz, the harmonic current 

cannot be measured.  ([3, “Invalid in this mode”] or [6, “Invalid in this frequency”] error occurs.) 

 

 Syntax:   MEASure[:SCALar]:CURRent:HARMonic[:AMPLitude]?    

MEASure[:SCALar]:CURRent:HARMonic[:AMPLitu

harmonic urement full scale is 15.00 Arms.  If the measu

However, when in A T mode, if the frequen

  <NR1> 
1 (first to 10th), 2 (11th to 20th), 3 (21st to 30th), and 4 (31st to 40th) 
MEAS:CURR:HARM? 1 

 

 0.15, 0.06, 0.08, 0.01, 0.01, 0.02, 0.06 

 Parameters:  
 Query example: 

Response format:  <NR2> 

Response example: 2.24, 0.02, 0.01, 

 
� MEASure[:SCALar]:CURRent:HARMonic:RATio? 

f the nth harmonic current to the fundamental wave current as 100%.  

 When the measured value exceeds the measurement 
nge,  a measurement error.   

weve ncy is neither 50 Hz nor 60 Hz, the harmonic current 

 

 

This returns the ratio (%) o

The measurement range is 0.0 to 500.0%. 
ra 999% is returned as

Ho r, when in AC-INT mode, if the freque
cannot be measured.  ([3, “Invalid in this mode”] or [6, “Invalid in this frequency”] error occurs.) 

Syntax:   MEASure[:SCALar]:CURRent:HARMonic:RATio?   <NR1> 
 th), 3 (21st to 30th), and 4 (31st to 40th) 
 Query example: MEAS:CURR:HARM:RAT? 1 

 

ple:   

Parameters:   1 (first to 10th), 2 (11th to 20

 Response format:  <NR2> 

.1, 0.1  Response exam 100.0, 0.1, 0.1, 0.1, 0.1, 0.1, 0.1, 0.1, 0

 
r]:F

rnal sync signal frequency in Hz units.  The external sync signal frequency 
  525.0 Hz.  If the measured value exceeds the full scale, 999.9 Hz 

is returned as a measurement error.   
The frequency measurement can only be performed in external synchronization mode 

(AC-SYNC or AC+DC-SYNC).  ([3, “Invalid in this mode”] error occurs.) 

 

 Syntax:   MEASure[:SCALar]:FREQuency? 

� MEASure[:SCALa REQuency? 
This returns the exte
measurement range is 38.0 to
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 Parameters:   
 Query example: 

None 
MEAS:FREQ? 

 

 Re

Response format:   <NR2> 

sponse example: 50.4 

California Instruments                                                                                       218 
 



User Manual EC1000S 
 

� MEASure[:SCALar]:POWer:AC:APParent? 
A units.  The apparent power measurement full scale is 1400 

ent error.   

 

 

This returns the apparent power in V

VA.  If the measured value exceeds the full scale, 9999 VA is returned as a measurem

Syntax:   MEASure[:SCALar]:POWer:AC:APParent? 
 

 
 Re rmat:   <NR1> 

 Response example: 367 

Parameters:   None 

Query example:   MEAS:POW:AC:APP? 
sponse fo

 
[:SCALar]:P

e output .  The power factor measurement range is 0.00 to 1.00.  
ent range, 9.99 is returned as a measurement 

r.   
The power factor is calculated as  “effective power/apparent power”.   

 

re[:SCALar]:POWer:AC:PFACtor? 

� MEASure OWer:AC:PFACtor? 
This returns th  power factor
When the measured value exceeds the measurem

erro

 Syntax: MEASu
 Parameters:   None 
 Q MEAS:POW:AC:PFAC? uery example: 

 Response format:   <NR2> 

 Response example:   0.68 

 
� MEASure[:SCALar]:POWer:AC:REACtive? 

ns the reactiv ower measurement full scale is 1400 
Var.  If the measured value exceeds the full scale, 9999 Var is returned as a measurement error.     

 

re[:SCALar]:POWer:AC:REACtive? 

This retur e power in Var units.  The reactive p

 Syntax:   MEASu
 Parameters:   None 
 Query example: MEAS:POW:AC:REAC? 

 Response format:   <NR1> 

 Response example: 269 

 
� MEASure[:SCALar]:POWer:AC[:REAL]? 

The effective power is returned in W units.  The effective power measurement full scale is 1200 W.  

If the measured value exceeds the full scale, 9999 W is returned as a measurement error.   

 

 Syntax:   MEASure[:SCALar]:POWer:AC[:REAL]? 
 Parameters:   None 
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 Query example:   MEAS:POW:AC? 
 

 Response example: 249 

Response format:   <NR1> 

 
ALar]:V ]? 

This returns the output voltage RMS value (AC+DC RMS value) in Vrms units.  The output 

mea .0 Vrms.  If the measured value exceeds the full 
 re  a measurement error.   

 

 Syntax:   MEASure[:SCALar]:VOLTage[:AC]? 

� MEASure[:SC OLTage[:AC

voltage RMS value surement full scale is 450
scale, 999.9 Vrms is turned as

 Parameters:   None 
 

 Response format:   <NR2> 

 example: 

Query example:   MEAS:VOLT? 

 Response 100.4 

 

� MEASure[:SCALar]:VOLTage:HIGH? 
itiv  peak value (AC+DC peak value) in Vpk units.  The positive 

ent full scale is 450 Vpk.  If the measured value exceeds the full 

scale, 999 Vpk is returned as a measurement error.   

 Syntax:   MEASure[:SCALar]:VOLTage:HIGH? 

This returns the pos e voltage
voltage peak value measurem

 

 

 
 

 

Parameters:   None 

Query example: MEAS:VOLT:HIGH? 
Response format:   <NR1> 

Response example: 100 

 
� MEASure[:SCALar]:VOLTage:LOW? 

ns the negativ pk units.  The negative 

age peak value mea sured value exceeds the full 

k is retu asurement error.   
 

tax:   OLTage:LOW? 

This retur e voltage peak value (AC+DC peak value) in V

volt surement full scale is −450 Vpk.  If the mea

scale, −999 Vp rned as a me

 Syn MEASure[:SCALar]:V
 Parameters:   None 

 Que MEAS:VOLT:LOW? ry example: 

 Response example:   −99 

 Response format:   <NR1> 
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� MEASure[:SCALar]:V
This returns the output volt

OLTage:AVErage? 
age average value (AC+DC average value) in V units.  The output 

asurement full scale is ±450.0 V.  If the measured value exceeds the full 
turned as a measurement error.   

ge:AVErage? 

voltage average value me
scale, 999.9 V is re

 

 Syntax:   MEASure[:SCALar]:VOLTa
 Parameters:   None 

T:A Query example: MEAS:VOL

 Response format:   <NR2> 

VE? 

  Response example: 0.2 

 

) DISPlay subsystem  
 

� DISPlay[:WINDow]:MEASure:MODE 
surement display selection.  The measurement display selection setting is 

 when in AC-INT is neither 50 Hz nor 60 Hz, the harmonic current 

asured.  ([3, “Invalid in this mode or [6, “Invalid in this frequency”] error occurs.) 
When the measurement display selection is HC1 to HC4, the device cannot accept other 

er Bu ccurs.) 

 

[:WINDow]:MEASure:MODE   <CRD> 

 

e

This selects the mea
RMS (RMS value), AVG (average DC), PEAK (peak value), and HC (harmonic current) 1 to 4.  

The relation between the harmonic current mode and the harmonic degree is as follows.   
 HC1 (1st to 10th) 

 HC2 (11th to 20th) 
 HC3 (21st to 30th) 

 HC4 (31st to 40th) 
However,  mode, if the frequency 

cannot be me ”] 

commands.  ([4, “Und sy State”] error o

 Syntax:   DISPlay
 Parameters:   RMS/AVG/PEAK/HC1/HC2/HC3/HC4 

 Command example:   DISP:MEAS:MODE RMS 
 Query example: DISP:MEAS:MODE? 

 Response format:   <NR1> 

 Response example:   RMS 
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f) STATus subsystem  
 

� STATus:OPERation:CONDition? 
   

 

 Syntax:   STATus:OPERation:CONDition? 

This returns the operation condition register (OPCR).  The response ranges from 0 to 20482.

 Parameter None s:   

PER:COND? 
 Response format:  <NR1> 
 Query example: STAT:O

 Response example: 16384 

 
ATus:OPERation:E

This sets the operation event enable register (OPEE).  The setting ranges from 0 to 20482.   

 

 

� ST NABle 

Syntax:   STATus:OPERation:ENABle   <NR1> 
 

 
 

 

 

Parameters:   0 to 20482 

Command example:   STAT:OPER:ENAB 16384 
Query example: STAT:OPER:COND? 

Response format:   <NR1> 

Response example: 16384 

 

� 
This returns the operation event register (OPER) value.  The response ranges from 0 to 20482.   

 

PERation[:EVENt]? 

STATus:OPERation[:EVENt]? 

 Syntax:   STATus:O
 Param None eters:   

le:   

ponse example: 8

 Query examp STAT:OPER? 
 Response format:   <NR1> 

 Res 163 4 
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� STATus:OPERation:NTRansition 

R is set to 1 when OPCR changes from 1 to 0.   

 filters are both set to 1, OPER is set to 1 when OPCR changes.   

 When the NTR and PTR filters are both set to 0, changes in OPCR are not propagated to 
  

 

on:NTRansition   <NR1> 

 STATus:OPERation:PTRansition 
This sets the operation transition filter (OPTF).  The setting ranges from 0 to 20482.   

• When the NTR filter is set to 1, OPE

• When the PTR filter is set to 1, OPER is set to 1 when OPCR changes from 0 to 1.   
• When the NTR and PTR

•

OPER. 

 Syntax:   STATus:OPERati
  STATus:OPERation:PTRansition   <NR1> 

482 

 Command example:   STAT:OPER:NTR 16384 
  STAT:OPER:PTR 0 

 Query example:     STAT:OPER:NTR? 
AT:OPER:PTR? 

 Response format:   <NR1> 
84 (when NTR is queried) 

 

 Parameters:   0 to 20

  ST

 Response example: 163

 0 (when PTR is queried) 

 
� NDition? 

The warning condition register (WRCR) value is returned.  The response ranges from 0 to 31999.   

 

g:CONDition? 

STATus:WARNing:CO

 Syntax:   STATus:WARNin
 Parameters:   None 

 Query example:   STAT:WARN:COND? 
 Response format:   <NR1> 

 Response example: 16384 
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� STATus:WARNing:ENABle 

 

 

This sets the warning event enable register.  The setting ranges from 0 to 31999.   

Syntax:   STATus:WARNing:ENABle   <NR1> 
 Parameters:   0 to 31999 

 example:  1 

: ARN:ENAB? 
  

  

 Command STAT:WARN:ENAB 

 Query example STAT:W
 Response format: <NR1> 

 Response example: 1 

 
� STATus:WARNing[:EVENt]? 

ent register value.  The response ranges from 0 to 31999.   

 

 ? 

This returns the warning ev

Syntax:   STATus:WARNing[:EVENt]
 

 
 Response format:   <NR1> 

 example: 

Parameters:   None 

Query example:   STAT:WARN? 

 Response 0 

 

:PT
g tr filter (WRTF).  The setting ranges from 0 to 31999.   

et to 1, WRER is set to 1 when WRCR changes from 1 to 0.   

• When the PTR filter is set to 1, WRER is set to 1 when WRCR changes from 0 to 1.   
 and PTR filters are set to 1, WRER is set to 1 when WRCR changes.   

R are not propagated to WRER.   

sition   <NR1> 

� STATus:WARNing:NTRansition 
STATus:WARNing Ransition 
This sets the warnin ansition 

• When the NTR filter is s

• When the NTR

• When the NTR and PTR filters are set to 0, changes in WRC

 

 Syntax:   STATus:WARNing:NTRan
  STATus:WARNing:PTRan

e:   NTR 16384 

T:WARN:PTR 0 
 Query example: STAT:WARN:NTR? 

  STAT:WARN:PTR? 
 Response format:  <NR1> 

 Response example:   16384 

  0 

sition   <NR1> 
 Parameters:   0 to 31999 
 Command exampl STAT:WARN:

  STA
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g) OUTPut 
 

� 

 

 Syntax:   OUTPut[:STATe]   <bool> 

subsystem  

OUTPut[:STATe] 
This controls on/off settings of the output relay.   

 :   Parameters OFF|0 / ON|1 

 ON  Command example:   OUTP
 Query example: OUTP? 

  Response format:   <NR1>

 Response example: 1 

 
 

h) INPut subsystem  
 

� INPut:GAIN 
This sets the external input gain used in the external mode (AC-EXT or AC+DC-EXT) and internal 
+ external mode (AC-ADD or AC+DC-ADD).  For the 100 V range, the external input gain setting 

ranges from 0.0 to 200.0 and for the 200 V range, it ranges from 0.0 to 400.0.   
When in AC-EXT, AC-ADD, AC+DC-EXT, or AC+DC-ADD mode, the output waveform setting 

cannot be made.  ([3, “Invalid in this mode”] error occurs.) 

 

 Syntax:   INPut:GAIN   <NR2> 
 Parameters:   0.0 to 200.0 (0.0 to 400.0) 

 Command example:   INP:GAIN 10.0 
 Query example: INP:GAIN? 

 Response format:   <NR2>

 Response example: 10.0 

 

 
 

California Instruments                                                                                       225 
 



User Manual EC1000S 
 

i) TRACe subsystem  
 

� TRACe:CATalog? 
ames.  This command returns a list of all waveform 

d by the user.   

 

 ACe:CATalog? 

This returns a list of defined waveform n
names that can be selecte

Syntax:   TR
 None 
   TRAC:CAT? 

 Response format:   <CRD>[, <CRD>] 
 example: QU, ARB1, ARB2, ARB3, ARB4, ARB5, ARB6, ARB7, ARB8, 

 ARB10, ARB11, ARB12, ARB13, ARB14, ARB15, ARB16 

Parameters:   
Query example: 

 Response SIN, S

  ARB9,

 

This sends or receives arbitrary waveforms.  When a waveform name (ARB1 to ARB16) is 

selected as the first parameter, the subsequent parameters are used to send 2 bytes × 4096 
(= 8192 bytes) of waveform data in big endian order (one word of waveform data is sent in 

 example, 
everything from the command to the data should be sent at one time.   

r, the waveform 96 words.   

ange for  data is −16384 to 16383.  If a value of −16384 or below is input, 

 of 16383 or above is input, it is recognized as 16383.   

 

ATA]   <CRD>, <Binary Block Data> 

� TRACe[:DATA]  

words 

2’s complement format, higher byte first and then lower byte).  As in the command

Howeve  data must be 40

The effective r waveform

it is returned as −16384.  If a value

 Syntax:   TRACe[:D
 First parameter (waveform name) 
   Type   <CRD> 

 Range   ARB1 to ARB16 
 Second parameter and afterward (binary block data) 

   Configuration #48192<DAB><DAB><DAB><DAB>... 
 Command example:   TRAC ARB1, #48192<DAB><DAB><DAB><DAB>... 

ample:    
at:   y Block Data> 

 Response example: #48192<DAB><DAB><DAB><DAB>... 

  

 Query ex TRAC? ARB1
 Response form <Binar
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� TRACe:DELete[:NAME] 

written to ARB9 to ARB12, and a triangle 
wave is written to ARB13 to ARB16.   

However, when output is on, the arbitrary waveform memory cannot be cleared.  ([1, “Invalid with 
output on”] error occurs.) 

DELete[:NAME]   <CRD> 

This clears the specified arbitrary waveform memory.  When this command is executed, a sine 

wave is written to ARB1 to ARB8, a square wave is 

 

 Syntax:   TRACe:
 Parameters:   ARB1 to ARB16 
 Command example:   TRAC:DEL ARB1 

se format:   None  

 

 Respon

Response example:   None  

 
 

j) SY stem  
 

p sound is enabled, beeps accompanying 
ecome ed, and an operation error or a protected operation will be 

 

 Syntax:   SYSTem:BEEPer:STAT > 

STem subsy

� SYSTem:BEEPer:STATe 
This controls the beep on/off setting.  When the bee
cursor operations b enabl

notified with a beep.   

e   <bool
 :   OFF | 0 / ON | 1 

 
 Query 

 Res  <NR1> 

 Response example: 1 

Parameters

Command example:   SYST:BEEP:STATe ON 
example: SYST:BEEP:STATe? 

ponse format:  

 

This controls the external control input enable/disable setting.   

 

ool> 

� SYSTem:CONFigure:EXTIO 

 Syntax:   SYSTem:CONFigure:EXTIO   <b
 Parameters:   OFF | 0 / ON | 1 
 Command example:   SYST:CONF:EXTIO ON 

 Query example: SYST:CONF:EXTIO? 
 Response format:   <NR1> 

 Response example:   1 
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� SYSTem:ERRor? 

ld in the error queue is 20.  If 21 or more errors 
occur, [-350, “Too Many Errors”] is inserted as the 20th error.   

 

RRor? 

This reads one error from the error queue (FIFO), and clears the read error in the error queue.  

The maximum number of errors that can be he

 Syntax:   SYSTem:E
 Parameters:   None 
 Query example:   SYST:ERR? 

,<SRD> 

 Response example: 0, “No error” 

 Response format:   <NR1>

 
� 

his sets the output status at power-on.  When the output status is on at power-on, the output 

 after the start-  finishes. 
 system ted after a problem has been detected and the system has been 

put off regardless of this setting.   

 

m:PON[:OUTPut]   <bool> 

SYSTem:PON[:OUTPut] 
T

turns on up and its display
However, if the  is restar

locked, it will be started with out

 Syntax:   SYSTe
 Parameters:   OFF | 0 / ON | 1 

nd example:   SYST:PON OFF 
 

 Response format:   <NR1> 

e example:   

 Comma
Query example: SYST:PON? 

 Respons 0 

 

nce cution time unit as s or ms.   

 

:TUNit   <NR1> 

� SYSTem:TUNit 
This sets the seque  step exe

 Syntax:   SYSTem
 Parameters:   0 (s) / 1 (ms) 

d example:   SYST:TUN 0 
 Query example:   SYST:TUN? 

 Response example:   0 

 Comman
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� SYSTem:WRELease 
played and key input is 

enabled.  In order for the warning to be cleared, it is necessary that all the factors of the warning 
 removed and it is ready to be cleared. 

ccu  if a warning has occurred but the device is not ready to cancel the 

r”] error occurs.) 

 

em:WRELease   <NR1> 

This clears a warning.  When a warning is cleared, the SET screen is dis

has been

(If no warning has o rred, or

warning, [−200, “Execution erro

Syntax:   SYST
 Parameters:   1 

ample:   SYST:WREL 1 

 

 

 Command ex

Response format:   None  

Response example:   None  

 

(9) R  subsystem  
 

ce o ns.  Control is performed using the STOP (stop), START (run), 
BRANCH1 (branch 1) parameter.   

When in AC-EXT, AC-SYNC, AC+DC-EXT, or AC+DC-SYNC mode, sequences cannot be 

When output is off, sequence execution is disabled.  ([2, “Invalid with output off”] error occurs.) 

 

RO d]:EXECut CRD> 

 

 P OGram

� PROGram[:SELected]:EXECute 
This controls sequen peratio
HOLD (hold), BRANCH0 (branch 0), or 

executed.  ([3, “Invalid in this mode”] error occurs.) 

 Syntax:   P Gram[:SELecte e   <
 Parameters:   S P / START / HOLD / BRANCH0 / BTO RANCH1 

e:   PROG:EXEC START 
 None  

 Response example:   None  

 Command exampl
 Response format:  
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l) Common commands  
 

� ∗CLS 
This clears the following registers.   

• Standard event register 

• Operation event register 
• Warning event register 

• Status byte 
• Error queue  

 

 Syntax:   ∗CLS 
 Parameters:   None 

 Command example:  ∗CLS 
 Response format:   None  

 Response example:   None  

 

� ∗ESE 
This sets the standard event enable register.  The setting ranges from 0 to 255.   

 

 Syntax: ∗ESE   <NR1> 
 Parameters:   0 to 255 

 Command example: ∗ESE 255 
 Query example: ESE? 

 Response format: <NR1> 

 Response example: 255 

 

� ∗ESR? 
This returns the standard event register value.  When ESR reads the standard event register, all 
bits in the event register are cleared to 0.  The response ranges from 0 to 255.   

 

 Syntax: ∗ESR? 
 Parameters:   None 

 Query example: ∗ESR? 
 Response format:   <NR1> 

 Response example: 128 
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� ∗IDN? 
This returns the model name, etc.  The response message includes the “manufacturer, model 

 Syntax: ∗IDN? 

name, serial number, and firmware version”.   

 

 Parameters:   None 

 Query example: ∗IDN?  
 Response format:   <SRD> 

 Response example: “NF Corporation, EC1000S, 000001, Ver1.00” 

 

� ∗OPC 
When all operations� have been completed, this sets the standard event register OPC bit (BIT0).   

∗OPC? returns 1 when all operations have been completed.  However, the standard event 
register OPC bit is not cleared to zero when ∗OPC? is executed.   

 

 Syntax: ∗OPC 
 Parameters:   None 

 Command example:  ∗OPC 
 Query example: ∗OPC? 
 Response format:  <NR1> 

 Response example: 1 

 

� ∗RCL 
This recalls status information stored to memory by ∗SAV.  The selection range for the recall 
memory is 1 to 30.  However, recall is disabled when output is on.  ([1, “Invalid with output on”] 

error occurs.) 

 

 Syntax: ∗RCL NR1>    <
 Parameters:   1 to 30 

 Command example: ∗RCL 1 
 Response format:   None  

 Response example:   None  
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� ∗RST 
This resets the device to its factory settings r, reset cannot be executed when output is 

on.  ([1, “Invalid with output on”] error occurs.) 

 

.  Howeve

 Syntax: ∗RST 
 Parameters:   None 

∗ Command example: RST 
 Response format:   None  

 Response example:   None  

 

� 
he cu mory.  The memory storage ranges from 1 to 30.   

 

 ∗SAV   <NR1> 

∗SAV 
 This stores t rrent status information in  me

 Syntax:
 Paramet

 Command exa
 Response form

 Response exam

ers:   1 to 30 

mple: ∗SAV 1 
at:   None  

ple:   None  

 

� ∗SRE 
This sets the s

 

 Syntax:  

ervice request enable register.  The setting ranges from 0 to 178.   

∗ SRE   <NR1>
 Parameters:   

 Command example: 

 Query example: 
ponse format:  

nse 

0 to 178 

 ∗SRE 178 

∗SRE? 
 Res

 Respo

 <NR1> 

example: 178 

 

� ∗STB? 
e.  The response ranges from 0 to 178.   

 

This returns the status byte register valu

 Syntax: ∗STB? 
 Parameters:   None 

 Query example: ∗STB? 
 Response format:   <NR1> 

 Response example: 2 
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� ∗TST? 
s returned.   

 Syntax: ∗TST? 

This returns the self test results.  In this device, “0” is alway

 

 Parameters:   None 

 Query example: ∗TST? 
 Response format:   <NR1> 

 Response example: 0 

 

� ∗WAI 
When all operations� are completed, the device is not able to execute any subsequent 
commands.  This is to prohibit the device from executing any subsequent command until all the 

operations are completed.  

 

 Syntax: ∗WAI 
 Parameters:   None 

 Command example:  ∗WAI 
 Response format:   None  

 Response example:   None  

 
 �  “Operations” means execution process of any commands in the following.   

  • Sequence execution  PROGram[:SELected]:EXECute 

  • Memory recall RCL 
  • Device reset  RST 

 

  • Output mode setting  [SOURce:]MODE 
  • Output range setting  [SOURce:]VOLTage:RANGe 

  • Output relay control  OUTPut[:STATe] 
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6.4 Command Tree 
The comma r each of the EC1000S subsystem is shown in Figure 6-3.   
 

nd tree fo
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Figure 6-3.  Command Tree  
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6.5 Status System  
he EC1000S includes the minimum set of status groups defined by IEEE488.2.  The EC1000S status 

system is outlined below in Figure 6-4.   
 

T

 

Operation status summary 

Status byte register

RQS 
DI07 

 
6 
 

MSS 
DI07 

OPR 
DI08 

ESB
DI06

MAV
DI05

2 
DI03

WAR
DI02

0 
DI01 

Service request enable 
register  
*SRE common command
*SRE? common query 

7 5 4  1  

Lo
gi

ca
l O

R
 

 
Service 
request 

generation 

&

&

& 

&

Read by *STB? 
common query 

3 
DI04

Standard event status summary 

Message queue summary 

 

Not used (always 0) 

Warning status summary 

Not used (always 0) 

Not used (always 0) 

 

Figure 6-4.  Status System  
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6.5.1 Status byte 
The status byte register definitions are listed in Table 6-13.  Bits in the status byte register become valid 

 enable re n the ORed result of the valid bits is taken to issue 

 service request.   
 

 status byte can be read by the serial poll or an ∗STB? query.   
 

Table 6-13.  Register Definitions 
 

Bit Weight   

when 1 is set in the service request gister, the

a

A

  Status Byte

Description
OPR ( tion statu7) 128 Opera s summary 

RQS/MSS 
 64 

During the seria ) which 
dicates whether a service request has been issued to the controller by a 

device.   This bit is cleared to zero when the serial poll is used.   
n using an s 
mary),  and ary bit.  MSS is not 

 until the

l poll, this bit is defined as the RQS (Request Service
in

(6) Whe
Sum

∗STB? query, this bit is defined as the MSS (Master Statu
 operates as the status byte summ

cleared re are no more enabling factors.   

ESB (5) 32 
summ
The ESB (Even s as the standard event status register 

ary bit.  T
cleared to zero when all bits in that register 

t Status Bit) operate
his bit is set (= 1) when any valid bit in the standard event 

status register is set (= 1), and is 
are 0.   

MAV (4) 16 

The MAV (Mess  
he co message queue and prepared for 

output.   
cleare message queue becomes 

empty.   

age Available Bit) is set (= 1) when a response to a query is
rresponding response written to t

This bit is d to zero when the response 

3 8 Always 0 (not used) 
2 4 Always 0 (not used) 

W  ( rning statusAR 1) 2 Wa  summary 
0 t u1 Always 0 (no sed) 

 
 

a) Che  when a query is
nce a query command has been y 

receiving the response message by ordi e MAV bit in the 
status byte.  To continue processing while checking the MAV bit, once the query command has been 

sent, confirm that the MAV bit = 1 in the status byte by serial poll, then read the response message 
and confirm that the MAV bit has been cleared to zero before proceeding to the next operation.   

 

cking status  issued 
O issued, the answer to the query will be correctly received b

nary.  There is no particular need to check th
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6.5.2 Standard event status  
hown in Figure 6-5 below.   

User request (URQ) 

De

E) 

Request control (RQC) 

peration complete (OPC) 

The structure of the standard event status register is s
 

 

Power on (PON) 

Command error (CME) 

Execution error (EXE) 

vice specific error (DDE) 

Query error (QY

O

7 
6 
5 
4 
3 
2 
1 
0 

ESR (standard event register) 

7
6
5
4
3
2
1
0

Lo
gi

ca
l O

R
 

ESE (standard event enable register) 

Standard event status summary 
 

Status byte (bit 5) 
 

Figure 6-5.  Standard Event Status Register  
 

The definition of the standard event status register is listed in Table 6-14.  Bits in the standard event 
status register become valid when 1 is set to the standard event status enable register, and the ORed 

result of the valid bits is reflected in the ESB bit of the status bit register.   
 

The standard event status register can be read by an ∗ESR? query.   
All of the bits are cleared when they are read by an *ESR? query, when a *CLS command is executed, or 

when the power is turned on again (except that the PON bit is set to 1 when the power is turned on 
again). 
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Table 6-14.  Standard Event Status Register Definitions 
 

Bit Weight Description 

PON (7) 128 

Power on b
1 is set to t
When this register is read, this bit is cleared to 0, and it remains 0 until the 
power is turned on again.   

it 
his bit when the power is turned on.   

U  (6RQ ) 64 
User request bit 
Always 0 (not used) 

CME (5) 32 
Command error  
1 is set to this bit when a syntax error occurs in the program code.   

EXE 1
Execution error  

(4) 6 1 is set to this bit when a parameter is out of the setting range or when 
settings conflict.   

DDE (3) 8 
Always 0 (not used) 
Device definition error  

QYE (2) 4 

Query e r  
1 is set to this bit when there is no data in the buffer containing response 
messages when trying to read that buffer, or when the data in the buffer 
containing response messages has been lost.   

rro

RQC (1) 2 

Request control  
Always 0 (not used) 
1 is set to this bit when all processing of operation complete (OPC) 
commands has been completed.   
∗In this device, this bit is always 0.   

OPC (0) 1 
Operation complete 
1 is set to this bit when all processing of operation complete (OPC) 
commands has been completed.   
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6.5.3 Operation status  
r is shown in Figure 6-6 below.   

 

Under sequence hold 

Not used 

Not used 

Not used 

Not used 

The structure of the operation status registe

Always 0 

Under sequence execution 

Not used 
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l O
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1
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15
14
13
12
11
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OPER (operation event register)

OPEE (operation event enable register)

 
Figure 6-6.  Operation Status  

 

The transition filters convert conditions to events.   
The transition filters include an NTRansition filter and a PTRansition filter.  The settings and operations 

of these filters are described below.   
 

• When the NTR filter is set to 1, OPER is set to 1 when OPCR changes from 1 to 0.   
• When the PTR filter is set to 1, OPER is set to 1 when OPCR changes from 0 to 1.   

• When the NTR and PTR filters are both set to 1, OPER is set to 1 when OPCR changes.   
• When the NTR and PTR filters are both set to 0, changes in OPCR are not propagated to OPER.   
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6.5.4 Warning status  
The structure of the warni ter is shown in Figure 6-7 below.   
 

 limiter operation 

ge current limiter operation 
Power limiter operation 

e peak operation 

nchronization signal unlock 

No  

Not used 

ng status regis
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l O
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Fig re 6
 

u -7.  Warning Status  
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6.6 Error Message List 
USB error messages are listed in Table 6-15 below.   
 

Table 6-15.  USB Error Message List 
 

No. Message Cause 
0 “No error” No error.   

−100 “Command error” 
Command was recognized as invalid due to any cause.   
(General command error) 

−101 “Invalid character” Command was recognized as invalid due to invalid 
characters (such as “VOLT&”) in command string.  

−102 “Syntax error” Command was recognized as invalid due to reception of 
undefined command or parameter.   

−200 “Execution error” Error occurred when executing the command due to any 
cause.  (General execution error) 

−222 “Data out of range” Error occurred when executing the command due to out of 
range parameter.   

−350 “Too Many Errors” New errors cannot be retained due to error queue overflow. 

1 “Invalid with output on” Error occurred when executing the command because the 
output relay was on.   

2 “Invalid with output off” Error occurred when executing the command because the 
output relay was off.   

3 “Invalid in this mode” Error occurred when executing the command due to 
inappropriate output mode.   

4 “Under Busy State” Error occurred during execution of command due to busy 
device.   

5 “Out of Limiter” Error occurred during execution of command because 
limiter value was exceeded.   

6 “Invalid in this frequency” Error occurred when executing the command due to 
inappropriate oscillation frequency setting.   

7 “Out of Input Signal 
frequency” 

Error occurred when executing the command due to out of 
the external synchronization frequency range.   

8 “Under Warning State” Error occurred when executing the command because 
device was operating in protected mode.   
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6.7 Programming Precautions 

veform data  
Arbitrary waveform data comprises a block of binary data.  The preceding ASCII program message 
command field and the binary data block arbitrary waveform data should be transferred at the same 

time.  Always transfer arbitrary waveform data in 4096-word (8192-byte) batches.   If the data count is 
insufficient, an error may occur, in which case the correct waveforms cannot be output.   

 

b) Caution concerning commands issued via the USB interface 
When transferring commands,  LF (0AH) must be appended at the end of the transmitted message 
string as the program message terminator.  If a command is sent without appending this LF, operation 

will be incorrect.   
 

 

 

a) Arbitrary wa
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7.1 Protection Function 
The EC1000S is equipped with a protection function that monitors the internal status and issues an error 
or warning when it detects the following types of abnormalities.   

If the beep sound has been set to on, a beep will accompany the displayed error or warning.  (A beep 
sounds whenever a protection function-related error occurs, regardless of the beep sound setting.) 

 

a) Abnormal output  
When output overvoltage or output overcurrent is detected, output will be set to off and the error 
message will be displayed.   

b) Abnormal power source block 
When an internal power source abnormality is detected, output will be set to off and the error or 

warning message will be displayed.  If it is an error that occurred, all operations will become disabled 
except for the power shutdown operation.   

c) Abnormal internal control  
When an l warning 

message will be displayed.  If it is an error that occurred, all operations will become disabled except 
for the power shutdown o

d) Abnormal internal temperature  
When an abnormality is detected, output will be essage will be 

displayed.   

 interna  control abnormality is detected, output will be set to off and the error or 

peration.   

 set to off when the warning m

 

 See “7.2.2  Protection . function-related errors”, for description of error messages
 See “7.2.4  Warning me g messages.  ssages”, for description of warnin

 See “5.6.2  Beep sound , fo f the beep sound. 
 

 for errors in the order those listed in Table 7-1 and only the message of the 
ted first will be display

 

” r description o

The EC1000S checks
error detec ed.   
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Table 7-1.  Protection Function  
 

Action When 
Detected  

Protection 
Output System 

L

Displayed Message 
 off 

ock 

Internal power 
sourc

√ √ 
Internal power source error message    

e error   See “7.2.2  Protection function-related errors”. 
Internal 

error 1  
√ √ 

Internal communication error message 1   
communication  See “7.2.2  Protection function-related errors”. 

Internal communication error message 2   Internal 
communication √
error 2 

 √  See “7.2.2  Protection function-related errors”. 

√ 
ntrol panel error message    

√ 
Co

Control panel error 
 See “7.2.2  Protection function-related errors”. 

√ 
Unexpected error message   

√ Unexpected error 
 See “7.2.2  Protection function-related errors”. 

Output average  
current protection  

√  
Output average current protection message   

 See “7.2.4  Warning messages”.  

Output overvoltage 
protection 

√ 
utput overvoltage protection message    O

 
 See “7.2.4  Warning messages”.  

DC  overvoltage 
√  

DC overvoltage protection message   
protection  See “7.2.4  Warning messages”.  

Output peak current 
√ 

utput peak current ction message   O prote
 

protection  See “7.2.4  Warning messages”.  

ervoltage 
√ ∆Note 

DC undervoltage protection message   DC und
protection  See “7.2.4  Warning messages”.  

Real-time control 
error 

√  
Real-time control warning message    

 See “7.2.4  Warning messages”.  

Abnormal internal 
temperature  

√  
Internal temperature warning message   

 See “7.2.4  Warning messages”.  

External sync signal 
frequency range 
error 

√  
External sync signal frequency range warning 
message    

 See “7.2.4  Warning messages”.  
Note  System lock may occur.   
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7.2 Error Messages and Responses 
 if alities are 

detected.  error message is also displayed when a setting or operation is performed incorrectly or 

hen an abnormality is detected in output or internally.   
The contents of these error messages, their cause red responses are described below.   

 

The EC1000S performs a self test at power-on, and outputs an error message any abnorm
  An

w
s, and the requi
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7.2.1 Error at power-o
The EC1000 e following fault checks at power-on.   
If an error occu splayed on the system check screen.  Nothing is displayed when all check 

K.   

n 
S performs th

rs, NG is di

items are O
 

 

ROM CHECK......................OK 
RAM READ/WRITE CHECK...........OK 

CK............OK BACKUP MEMORY CHE
WAVE MEMORY CHECK..............OK 

HECK..........OK SEQUENCE MEMORY C
CALIBRATION MEMORY CHECK ......NG .... INITIALIZED 
VERSION CHECK....

Figure 7-1.  Screen Displa
 

Table 7-2 lists check items and proces fault is detected.   

Table 7-2.  Self Fault Check Messages  

eck Item Cause and Operation or Action Required  

..............NG .... INITIALIZED 

 
 

y When Self Fault Check Errors Have Occurred 

sing when a 
 

 
Message  Fault Ch

When Fault Is Detected 
ROM CHECK ROM sum check 

RAM READ/
CHECK 

WRITE RAM read/write

 will not 

 check 
The cause may be a faulty component.  
Contact California Instruments or its 
representative.   

Message is displayed and the system
start.   

BACKUP MEMORY 
CHECK 

Backup memor
check  

y sum 

WAVE MEMORY 
CHECK 

Waveform mem
check  

ory sum 

S
MEMORY CHECK 

e memory sum 
check  

et memory is initialized, then the system Targ
is started.   
(  See “3.2  Display and Initial Settings at 
Power-on”.) 
If this occurs frequently, it may be due to 
deterioration of the backup battery.   EQUENCE Sequenc
(  See “8.5  Backup Battery”.) 

CALIBRATION 
MEMORY CHECK Calibration data check 

The calibration value memory is initialized, 
then the system is started.   
In this case, the EC1000S is started without 
calibrated values, so it may not provide the 
expected performance.  Also, this may be due 
to a faulty component, in which case California 
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Instrument
contacted.

s or its representative should be 
   

VERSION CHECK Version number check 
e memory, and  

waveform memory are initialized, then the 
  

Backup memory, sequenc

system is started. 
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7.2.2 Protection function-related errors 
e rred, an error message is displayed in the message Wh n a protection function-related error has occu

window, and operation is stopped.   

 

 
 

Figure 7-2.  Screen Display When Protection d Error Has Occurred 
 

When a protection function-related error message is 

 Function-Relate

 See “displayed, turn off the power switch.  ( 7.1  
Protection Function”.) 
Table 7-3 lists error messages and actions when errors are detected.   
 

Table 7-3.  Protection Fun

sage  Protection Item  

ction-Related Errors 

Cause and Operation or Action Required
When Fault Is Detected 

 

Error Mes

System Locked. 
caused by: 
 DCPS FAILURE 

Internal pow
source error 

er 

System Locked. 
cause
 COMMUNICATION F

Internal 
ication commund by: 

AILURE 1 error 1 
System Locked. 
caused by: 
 COMMUNICATION F

Internal 

 AILURE 2 
communication 

error 2
System Locked. 
caused by: 
 FRONT PANEL FAILURE 

Control panel 
error  

System Locked. 
caused by: 
 UNKNOWN ERROR 

Unexpected 
error 

Output is set to off and system lock status 
is set.  Turn off the power switch.   
If r occurs again 

ntact 
s 

representative.   

 the same protection erro
after the power is turned back on, co
California Instruments or it
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7.2.3 Panel operation errors  
on error messagPanel operati es are displayed in the status window.  The message  box closes 

automatically after 1.5 seconds.   

 

Message box 

 
 

Figure 7 an
 

Table 7-4.  Panel Operation Errors (1/2) 

ssage  C

-3.  Screen Display When P el Operation Error Has Occurred 

 

Error Me ause and Action Required 

 MEASURE RANGE 
Measurement is out of range, cannot measure.   

OUT OF
(  See “3.4.9  Using measurement functions”.) 

INVALID IN THIS 
FREQUENCY 

ing is not valid, so setting (execution) is 
led.  Set 50 Hz or 60 Hz.   

Frequency sett
disab
(  See “3.4.6  Setting output frequency”.) 

OUT OF INPUT SIGNAL 
FREQUEN

External sync signal frequency is outside of sync enabled 
range.   

CY (  See “4.7  Synchronization of Output to External 
Signal”.) 

OUT OF RANGE 
USB parameter range check error.  Set the parameter within 
the possible range of settings.  (Remote mode only) 

 See “6.3.2  Detailed command descriptions”.) (

INVALID WITH OUTP
ution) 

UT ON 
Setting (exec
off.   
 (

is invalid while output is on.   Turn output 

 See “3.4.8  Output on/off”.) 

INVALID WITH OUTPUT OFF 
Setting (execution) is in tput is off.   Turn output 
on.   

valid while ou

 See “3.4.8  Output on/off”.) (
INVALID IN THIS MODE Cannot set (execut  the e) due to invalid output mode.   Change
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output mode.   
(  See “3.4.2  Setting output mode”.) 

 

Table 7-5.  Panel Operation Errors (2/2) 
 

Cause and Ac

 

Error Message  tion Required 

UNDER BUSY STATE 
Cannot set (execute) due to BUSY
display disappears, t

 status.  Wait until the BUSY 
hen try operation again.   

 See “3.4.3  Setting e range”.) (  output voltag

UNDER REMOTE ST
(execute)

ATE 
Cannot set 
(

 due to remote status.  Set local mode.   
 See “5.5.3  Remote”.) 

UNDER LOCAL STATE 
Cannot set (execute) ode only)  due to local mode.  (Remote m

 See “4.5  Control Using External Control I/O Connector”.)(
 See “6  USB I( NTERFACE”.) 

UNDER KEYLOCK 
Cannot set (execute) due to keylo tatus.  Cancel keylock.   ck s
( See “5.6.1  Keylock”.) 

ITER 

Cannot set (execute) because range limit is exceeded.  (Remote 
mode only) 

OUT OF LIM  See “4.5  Control Using External Control I/O Connector”.)(
 See “6  USB INTERFACE”.) (

COMMAND ERROR 
This is the USB inter
(Remote mode only) 

face command error.  Check the command. 

 See “6.6  Err Message List”.) ( or 
EXECUTION ERROR e than the above.    Execution errors oth r 
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7.2.4 Warning 
When output is turne

frequency out of ran isplayed in the message window.  (

messages 
d off due to an output error, inte

ge error, a warning is d

rnal temperature error, or external sync signal 

 See “7.1  Protection 
Function”.) 
 

 
 

F  When Warning Has Occurred 

nceled for the device, no key or command operations will be accepted.   
When the warning is canceled for the device, “Press ENTER key” is displayed on the warning screen.  To 

close the warning screen, press the ENTER key or CANCEL key.  If the “Press ENTER key.”  message is 
not shown within 10 seconds, turn off the power and

Table 7-6 and Table 7-7 describe these warning me
 

Table 7-6.  Warning Messages (1/2) 
 

essage  Cause an

igure 7-4.  Screen Display

s been ca

 

Until the warning ha

 turn it on again.   

ssages.   

M d Action Required 

Output OFF. 
caused by: 
OVER PEAK VOLTA

Output off du rvoltage protection 
function.   
Press the ENTER key or CANCEL key.  The error is 

he system becomes available.  Check 
d

e to the output ove

GE cleared and t
settings an  load conditions before using.   

Output OFF. 
caused by: 
OVER CURRENT 

tput off du
function.   
Press the ENTER key or CANCEL key.  The error is 
cleared and the system becomes available.  Check 
settings and load conditions before using.   

Ou e to the output average current protection 
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Table 7-7.  Warning Messages (2/2) 
 

Message  Cause and Action Required 

Output OFF. 
caused by: 
 OVER PEAK CURRENT 

ff due to the output peak current protection 

Press the ENTER key or CANCEL key.  The error is 
cleared and the system heck 
settings and load conditions before using.   

Output o
function.   

becomes available.  C

Output OFF. 
caused by: 
 OVER DC VOLTAGE 

 du
e 

Press the ENTER key or CANCEL key.  The error is
cleared and the system becomes available.  Check 
settings and load conditions before using.   

Output off
overvoltag

e to the DC power source block 
protection function.   

 

Outp
caused by: 
 UNDER DC VOLTA

Output off due to the DC power source block 
 the ENTER key 

or CANCEL key.  The error is cleared and the system 
es available.  Che onditions 

.   
 device may enter the error status and the system 

ked.  In such a case, turn the power off.  If a 
rror is repeatedly detected after power-on, 
fornia Instruments or an authorized 

undervoltage protection function.  Press

becom ck settings and load cut OFF. 

GE 

before using
The
may be loc
protection e
contact Cali
distributor. 

Output OFF. 
caused by: 
 REALTIME CONTR  and

Output off du

OL FAILURE 

Press the EN
cleared and 
settings

e to the real-time control error function. 
TER key or CANCEL key.  The error is 

the system becomes available.  Check 
 load conditions before using.   

Output OFF. 
caused by: 
 OVER TEMPERATU

u ternal temperature error 
nction.   
TER key or CANCEL key.  The error is 

ared and the system becomes available.  Check the 
ambient temperature and other installation conditions 

.   

RE 

Output off d
protection fu
Press the EN
cle

e to the in

before using

OUTPUT OFF 
caused by: 
OUT OF SYNC FREQUENCY 

out 
of range func
Press the ENTER key or CANCEL key.  The error is 
cleared and the system becomes available.  Check the 
external sync signal source before using.   

Output off due to the external sync signal frequency 
tion.   
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7.2.5 USB-related external control errors  
Table 7-6 lists USB-related external control error messages.   
 

Table 7-8.  USB Error Message List 
 

No. Message Text  Cause 
0 “No error” No error.   

−100 “Command error” 
Command was recognized as invalid due to any cause.   
(General command error) 

−101 “Invalid character” Command was recognized as invalid due to invalid 
characters (such as “VOLT&”) in command string.  

−102 “Syntax error” Command was recognized as invalid due to reception of 
undefined command or parameter.   

−200 “Execution error” Error occurred when executing the command due to any 
cause.  (General execution error) 

−222 “Data out of range” Error occurred when executing the command ue to out of 
range parameter.   

−350 “Too Many Errors” New errors cannot be retained due to error queue overflow. 

1 “Invalid with output on” Error occurred when executing the command because the 
output relay was on.   

2 “Invalid with output off” Error occurred when executing the command because the 
output relay was off.   

3 “Invalid in this mode” Error occurred when executing the command due to 
inappropriate operation mode.   

4 “Under Busy State” Error occurred during execution of command due to busy 
device.   

5 “Out of Limiter” Error occurred during execution of command because 
limiter value was exceeded.   

6 “Invalid in this frequency” Error occurred when executing the command due to 
inappropriate oscillation frequency setting.   

7 “Out of Input Signal 
frequency” 

Error occurred when executing the command due to out of 
the external synchronization frequency range.   

8 “Under Warning State” Error occurred when executing the command because 
device was operating in protected mode.   
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7.3 When Fault Is Suspected 
If a problem that might be due to a fault occurs when using the EC1000S, check the following table to 
determine whether the problem might b error, etc.   

If the problem is not covered by this tab struments or an 
authorized representative.   

 

 

e due to an operation, use method, connection 

le, leave the power off and contact California In

Table 7-9.  When Fault Is Suspected (Problem when Switching Power on/off) 

Symptom Possible Cause Required Action, etc. 

Not connected to a 
commercial power source.   

into the outlet and the inlet (on rear panel  
Make sure the power cord is firmly inserted 

 of
the EC1000S).   

Power source being used is 
outside the rated range.   

Use a power source that is within the rated 
range.   
 

Does not operate 

Internal fuse is broken.   Contact NF Corporation or its 
representative.   

after turning on 
power switch.   

Does not stop 
immediately after 
turning off power 
switch.   

This is not a failure.   
The device will stop 
automatically after the 
internal voltage has reached 
a safe level.   

Please wait.  It will stop in approximately five 
seconds.   

LCD is blank.    
(Fan is operating.) 

LCD has low contrast setting. 

Increase the LCD contrast setting.   
To adjust the LCD contrast when the screen 
contents cannot be seen, press the ENTER 
key and CANCEL key at the same time.  
This sets the digit cursor to the 10’s column. 

 See “5.6.3  LCD contrast adjustment”. 
 

Table 7-10.  When Fault Is Suspected (Problem During Key Operation) 
 

Symptom Possible Cause Required Action, etc. 
Keylock has been set to on.  Turn off the keylock.   

 See “5.6.1  Keylock”.  Panel operation 
does not work.   Key or MODIFY dial has 

been degraded.   
Contact California Instruments or its 
representative for repairs.   
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 Table 7-11.  When Fault Is Suspected (Problem Related to Output Voltage or Output Voltage 

Required Action, etc. 

Range Setting) 
 

Symptom Possible Cause 

O
ra
switched.   has occurred).   

Turn power switch off.   
ltage range cannot be 
turning the power source 

back on, contact California Instruments or its

utput voltage Fault in internal power source If the output vo
nge cannot be (internal power source error switched after 

representative for repairs.   

Cannot set output 
voltage.   

External signal input mode 
has been set.   

(EXT).   
Set the signal source mode to internal (INT) 
or internal + external (ADD) mode.   

Output voltage cannot be set when the 
signal source mode is external signal input 

See “3.4.2  Setting output mode”.   
 See “5.3.1  Output mode setting”.  

Unnecessary items have 
been set (for example, AC 
has been set even though 

ut will be used).  

Check the settings again.   
When using ADD mode, check both the 
external signal and external input gain.   

only DC outp  See “4.10  Adding External Signals 
and Internal Signals”.  

Also, check the selected measurement 
display items.   

 See “5.5.6  Selection of measurement 
display (MEASURE)”.  

Set v
from 
value

A low impedance load is 
being driven.   

With a low resistance load, inductance load, 
or capacitive load, the measured value may 
be less than the value set for the limiter 
operation.   

alue differs 
measured 
.   

 
Table 7-12.  When Fault Is Suspected (Problem Related to Frequency Setting) 

 
Symptom Possible Cause Required Action, etc. 

Output frequency 
cannot be set.   

External signal input or 
external synchronization 
mode has been set.   

Output frequency cannot be set when the 
signal source mode is external signal input 
(EXT) or external synchronization (SYNC).  
Set the signal source mode to internal (INT) 
or internal + external (ADD) mode.   

See “3.4.2  Setting output mode”.   
 See “5.3.1  Output mode setting”.  

Line synchronization 
cannot be set.   

External synchronization 
mode has been set.   

Set the signal source mode to external 
synchronization (SYNC), then set the 
external sync signal source to LINE.   
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See “3.4.2  Setting output mode”.   
 See “4.7.2  Line synchronization”.  
 See “5.3.1  Output mode setting”.  

 
 

Table 7-13.  When Fault Is Suspected (Problem Related to Output Error) 
 

Symptom Possible Cause Required Action, etc. 

Output voltage setting is “0”.  
Check the output voltage setting.   

 See “3.4.5  Setting output voltage”.  

Signal source is not 
connected.   

External input gain is set to 
“0”.   

When the signal source mode is external 
signal (EXT), connect the signal source to 
the external signal input terminal, then set a 
suitable external input gain.   

See “3.3.4  External signal 
input/external sy al input 
terminal”.  

 
nc sign

 See “4.9  Amplification of External 
Signal”.  

Output on/off switch 
(OUTPUT) is not set to on.   

Set the output on/off switch to on.    No output   

Protection function-related 
error or warn
display

 
me  

-3.
Pro  Errors” and  

essages” and 
use of the error.   

source switch off, then back on again.   

ing message is 
ed.   

Table 7-6.  Warning M
eliminate the ca

Output cannot be set to on when a 
protection function-related error or warning

ssage is being displayed.  
See the error responses listed in “Table 7

tection Function-Related
“

When a protection function-related error 
message is being displayed, all key 
operations become invalid.  Turn the power 

Overload has occurred.   Connect a load that is within the maximum 
output range or lower the output level.   

Excessive signal level in 
signal generator   

If the signal source is EXT or ADD, either 
reduce the connected signal output level or 
reduce the external input gain.   

Ambient temperature is too 
high.   

Keep the ambient temperature during use at 
40°C or below.   

Warning message is 
displayed.   

Air filter is clogged.   Refer to “8.2  Routine Maintenance” and 
clean the air filter.   
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 Something is blocking the air 
1000S complies with the 

ements described in “2.2  
ent”.   

flow near the air intake on the 
front panel or the air exhaust 

Make sure the EC
installation requir

on the rear panel.   Installation Environm

 
 

d (Problem Related to Measurement Functions) 
 

Table 7-14.  When Fault Is Suspecte

Symptom Possible Cause Required Action, etc. 
Meas
voltage or cu
not d
correct

ured value for 
rrent is Selected display items are For AC, select RMS.  Displayed values will 

isplayed 
ly.   

not appropriate.   not be correct unless RMS is selected.   

“----”  dis
ment is out of range. 

(Out of measurable range) 

measurement ranges set as described in 
“5.4  MEASURE Screen” have
exceeded.  Check the load condition
set values.   

is played.    been 
s and 

Measure

“----” is displayed when any of the 

Meas es 
are inconsistent.   

taken in external mode 
(EXT).   

When in external mode (EXT), the 
measurement cycle is fixed.   

known, change the output mode to ADD 
mode  (AC-ADD or AC+DC-ADD), set the 
internal oscillator output voltage to “0”, and 

e frequency as the external input 

ured valu
Measurements are being If the external input signal frequency is 

set th
frequency.   

 
Measurements are at low When the frequency is lower than 10 Hz, the 

 fixed, so the 
measured values may become unstable.   

frequency (10 Hz or less).   measurement cycle is

 

Table 7-15.  When Fault Is Suspected (Problem Related to Sequence Function) 
 

Symptom Possible Cause Required Action, etc. 
Sequence control 
does not work.   

Output is off.   Set output to on.   

When a sequence is 
completed, the 
setting differs from 
the final step.   

When completed, the voltage 
or frequency is outside the 
setting range limit.   

Setting range limit was not checked when 
programming the sequence.   
When the final step value is outside the 
setting range limit, it is forcibly changed to 
the lower limit value.   
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Table 7-16.  When Fault Is Suspected (Problem Related to Memory Function) 

S Required Action, etc. 
 

ymptom Possible Cause 
Memory recall does 
not work.   

Output on/off switch 
(OUTPUT) is set to on.   

When output is on, recall cannot operate.   
Set the output on/off switch to OFF.   

Table 7-17.  When Fault Is Suspected (Problem Related to Limiter Setting Range Limit) 

Symptom 
 

Possible Cause Required Action, etc. 
Output peak current 
limiter lu
exce
peak current limiter 
setting.   

The output peak current limiter may 
d.   

set va e Overshoot current value is 
eds the output 

being measured.   
overshoot, depending on the loa

 See “3.4.7  Using limiter functions”. 

 

 
Table 7-18.  When Fault Is Suspected (Other Problems) 

 
Symptom Possible Cause Required Action, etc. 

Transformer is used 
as th
current is abnormal, 
causing s   

When the EC1000S output is 
set to AC mode, the 
electronic circuitry performs 
control so that abnormal DC 
voltage is not generated, but 
due to control limitation, the 

the way to 0 V.   
D
transformer, a slight DC 
voltage may be emitted, 
which applies DC excitation 
to the core, and abnormalities 
may occur in the transformer 
excitation current.   

Set AC (AC) mode.   
When in AC-INT mode, the EC1000S DC 
offset voltage is ±50 mV or less (100 V 
range). or ±100 mV or less (200 V range).  

 this device with a connected 
transformer, consider the effects of these 
values.   

e load, but voltage cannot be reduced all 

aturation. epending on the connected When using

Output overvoltage 
occurs when 
inductive load 
(transformer, etc.) is 
used

Back emf was included by the 
operation of the peak current 
limiter. 

Lower the peak current limiter settings 
(positive and negative).   

.   
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8.1 Introduction 
This chapter describes the following items.   
 

• Caution points and storage methods for long periods of non-use   
• Caution points for transport and when repackaging for transport   
 

See “2.4  Simple Operation Checks”, for description of simple operation checks.   
If these operation checks are not passed, request calibration and/or repair from California Instruments or 
its representative.   

 

8.2 Routine Maintenance 
Be sure to install the EC1000S in a location that meets the installation requirements.   

 See “2.2  Installation Environment”, for description of the installation requirements.   
 

a) When panel or case is dirty 
Wipe clean with a soft cloth.  For stubborn dirt, use a cloth that has been dipped in neutral detergent 

and then firmly wrung out.   
Do not use a cloth treated with a volatile solvent, such as paint thinner or benzene, or a chemically 

treated cloth, which may cause discoloration or peeling of paint. 
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b) When fan filter is dirty 
Two air filters are provided to filter out dust that gathers through the air inlets in the front panel.   

When too much dirt accumulates in the filters, it can clog them and reduce air flow, causing higher 
internal temperatures which can re the air filters.  

The air filters should be cleaned a mulated in the 
filter.   

To clear the air filters, rinse (with water, etc.) then dry them well.  They should be completely dry when 
nst

 

duce reliability.  Periodically check the condition of 

bout once a month, or whenever fine dust has accu

rei alled.   

 
  

(1

(2
 a

 

 

perform steps (1) to (3) in reverse order to 
attach the air inlet covers.   

 

The air filter will not function adequately if it becomes clogged, such as with very fine dust.  To prevent 
this, do not install this device in a location where there is a lot of dust (or fine dirt, etc.). Also avoid humid 

locations where condensation occurs easily.   
 

) Press the back of the left side of the air inlet 
to the right and pull it.  

(3) Take out the inside air filter from the back 
side of the inlet and clean it.   

) The left side will be unhooked.  Hold the left (4) Perform steps (1) to (3) above to remove 
side nd pull the inlet to the left forward to 
release it from the unit. 

and clean the other air filter.   
(5) After the air filters are completely dry, 

 

Figure 8-1.  Air Filter Cleaning Steps 
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8.3 Storage, Repackaging, and Transport 
000S in a lo the installation requirements.   Store the EC1 cation that meets 

 See “2.2 tion Environment”, for description of installation requirem  Installa ents.   

wer cord from the outlet and the main unit.   
ore the main unit o orne dirt and dust.  

 When it may be sub heet.  

torag e a temperature range of −10°C to +50°C, with 
5% to 95% RH, but it is also important to avoid locations subject to abrupt temperature changes 

 to direct sunlight.  If possible, choose a storage environment that has a steady 

ture.   

 

 

a) Storage for long periods of non-use 
• Remove the po
• St n a shelf or rack where it will be protected from airb

jected to dust, cover it with a cloth or polyethylene s

• The minimum s e environment requirements ar

and/or exposure

ambient tempera

 S  “9.16 Ambientee  Temperature Range, Ambient Humidity Range, Etc.”, for detailed 

b) 
for transport, repair, or for some other 

 unit weight and large enough for its 

• Pack with shock-absorbent material on all six sides of the main unit.   

•  this product is a high-precision machine.   
 

storage conditions. 
 

Repackaging and transport 
Note the following caution points when repacking the main unit 

reason.   
 

• Wrap the main unit in a polyethylene bag or sheet.   
• Use a cardboard box that is strong enough to support the main

size.   

 Inform the transport company that

California Instruments                                                                                        266 
 



User Manual EC1000S 
 

8.4 Checking the Version Number 
The 00  displayed in the bottom right of the screen for a few seconds after 
po

At hecked via the control panel system information screen, 
s described below.   

�  
Select the SYSTEM menu from the MISC menu 

EC10 S firmware version is
wer-on.   

other times, the version information can be c
a

 

Operation steps

, then select “INFORMATION”.   

 

1. Press the  or  key to move the cursor to the  icon.   

 

 

 
ENTERCANCEL

 
Cursor

 

. 

 

2 Press the 
ENTER

 key to display the MISC menu. 

  thePress  key to move the cursor to  “SYSTEM” .   

 

 

 
ENTERCANCEL

 

 
 

3. Press the 
ENTER

 key to display the SYSTEM screen .   
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ENTERCANCEL

 

 

4. Press the  key to move the cursor to “INFORMATION”.   

 

 

 
ENTERCANCEL

 

 
 

. Press the
ENTER

  key to display the “SYSTEM INFORMATION” screen.   5

 
Figure 8-2.  SYSTEM INFORMATION Screen  

 

 screen.   6. Press the TOP MENU key to return to the SET menu
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8.5 Backup Battery 
The contents  See “4.8  Using M of memory ( emory Functions”) and other required parameters 
an m battery in the EC1000S.   

The ding to the temperature and use conditions, but it is approximately five 

ye

The  power-on, and an error message is displayed if the data has been 

co

d data are backed up by a lithiu

 
backup period varies accor

ars when stored with the power off.   
 

backup data is checked at

 rrupted ( See “7.2  Error Messages and Responses”
lues.   

), in which case the unit is reset to the initial 
va

(  See “4.8  Using Memory Functions”.) 

The  icon k if the backup ba will blin ttery has been drained and the data has been lost.   

 
In tact California Instruments or its representative.   

 
 

such cases, the battery must be replaced.  Con
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re adopted:   

Output mode rrent - internal signal source) mode  
Ou u  50 Hz 

Ou u vo 100 Vrm  range) 
Output waveform:   Sine wa

Lo ower factor 1, nominal value) 
 lue) 

Output terminals:   Terminal block on rear panel  
 

9.1 Output  
� 

e) 

ernate curre
ode (alternate current - external signal source) 

C AD
 mode (alternate cu

urr ernal signal source) 

C+DC-ADD mode (direct current - internal + external source) 
A -S nal synchronization) 

 

� oltage ran

 

� Maximum output power  
 (DC) 

P w ut condition 100 V AC to 180 V AC input  
 nafter referred to as “AC 100 V input system”) 

O tp er (100 V range) 
  ±

P w ut condition  250 V AC input  
 after referred to as “AC 200 V input system”) 

Output voltage conditions: 135 Vrms (AC) / ±190 V (DC) or lower (100 V range) 

Unless otherwise noted, the following conditions a
 
Power input: 200 V AC, 50 Hz 

:   AC-INT (alternate cu
tp t frequency:  

tp t ltage:   s (200 Vrms when in 200 V
ve  

ad  100 V range: 10 Ω (p
200 V range: 40 Ω (power factor 1, nominal va

Output mode  
All eight modes (combination of operation mode + signal source mod

AC-INT mode (alt nt - internal signal source) 
AC-EXT m

A - D mode (alternate current - internal + external source) 
AC-SYNC rrent - external synchronization) 

AC+DC-INT mode (direct c ent - int
AC+DC-EXT mode (direct current - external signal source) 

A
C+DC YNC mode (direct current - exter

Output v ges  
100 V range and 200 V range  

750 VA (AC) / 750 W  

o er supply inp s: 
   (herei

u ut voltage conditions: 130 Vrms (AC) / ±183 V (DC) or low
  260 Vrms (AC) / 366 V (DC) or lower (200 V range) 

 
1000 VA (AC) / 1000 W (DC)  

o er supply inp s: 180 V AC to
   (herein
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 range) 
 

� inals  
er in  M4 screws el) 

C e el) 
 

No e 250 V AC).   When DC is included, use screw terminal 
l.   

 

� 

0 V nge:  200 Vrms (AC) 

� ge sett
e is internal mode or internal + external mode, no load) 

Not  T  va DC setting that can be set are within the voltage setting limit 
r

C

r

rms 

200 V range  

 +200.0 V 

0.0 V to +400.0 V 
Setting resolution:   0.1 V 

  ±( | 0.5 
e, 0 V AC setting, 23 ±5°C) 

 

� Maximum output current  
100 V ran

 

Note 1: For the AC 100 V input system, the limit on the maximum output power may cause a 
reduction in the maximum output current.   

Note 2: At or above the rated output voltage, the limit on the maximum output power reduces the 

   270 Vrms (AC) / ±380 V (DC) or lower (200 V 

 Output term
T m al block with  (rear pan

A  r ceptacle (universal type, front pan

te: Us AC receptacle for AC (0 V AC to 
block on rear pane

Rated output  
100 V range:  100 Vrms (AC) / 100 V (DC) 
2 0  ra / 200 V (DC) 

 

 Output volta ings 
(When signal source mod

e: he AC settings (peak lue)+ 
ange.   

A   

 100 V range:   0.0 to 140.0 Vrms 
ms  200 V range:   0.0 to 280.0 V

 Setting resolution:   0.1 V
 Setting accuracy:   ±(0.5% of set value +0.6 Vrms):  100 V range  

  ±(0.5% of set value +1.2 Vrms):  
 (AC mode, 50 Hz, 23 ±5°C)  

DC  

 100 V range:   −200.0 V to

 200 V range:  −40
 

 Setting accuracy:  ±( | 0.5 % of set value | + 0.8 V):  100 V range  
% of set value | + 1.6 V):  200 V range  

  (AC+DC mod

ge:   10 Arms (AC) / 10 A (DC) 

200 V range:   5 Arms (AC) / 5 A (DC) 
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maximum urrent.    output c

requ
current may decre

tput current.   

� Maximum output peak current  
100 V ran
200 V range:   20 Apk 

 

00 V input system, the limit on the maximum output power may cause a 

Note 2: The above values are for a capacitor input type rectifier circuit whose crest factor is 4 or 
less.   

Note 3: At or above the rated output voltage, the limit on the maximum output power may reduce 
the maximum output peak current.   

Note 4: When output frequency is 40 Hz or lower, or it is 400 Hz or higher, the maximum output 
peak current may decrease.   

Note 5: The peak value of AC + DC is within the maximum output peak current.   
 

� Frequency setting range  
(When signal source mode is internal or internal + external mode only) 
Setting range:   1.0 Hz to 550.0 Hz 

Setting resolution:  0.1 Hz 
Setting accuracy:   ±100 ppm (1.0 Hz to 550.0 Hz, 23 ±5°C) 

 

� Phase when output is on 
(When signal source mode is internal or internal + external mode only) 

Setting range:   0.0° to 359.9° 

Setting resolution:   0.1° 
 

� Output voltage waveform  
(When signal source mode is internal or internal + external mode only) 

Sine wave, square wave, arbitrary waveform (16 types) 
 

� Small amplitude frequency response 
(When signal source mode is internal, 100 V range, output voltage is 20 Vrms, 50 Hz rating) 

AC mode  40 Hz to 100 Hz:   ±0.5 dB 

 100 Hz to 550 Hz:   +1 dB, −3 dB 
AC+DC mode  DC to 100 Hz:   ±0.5 dB 

Note 3: When output f ency is 40 Hz or lower, or it is 400 Hz or higher, the maximum output 
ase.   

Note 4: The RMS value for AC + DC is within the maximum ou
 

ge:   40 Apk 

Note 1: For the AC 1
reduction in the maximum output peak current. 
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 100 Hz to 550 Hz:   +1 dB, −3 dB 

0.5% or less (50 Hz or 60 Hz) 

� Load regulation 
0.5% or less (0 to 100%, via output terminal) 

 

� Line regulation 
0 r le

(Power source input voltage is 100 V, 120 V, or 230 V, no load, rated output) 

ffset 

00 V range: ±100 mV or less  
(AC - INT ng = 0 V) 

 

� Output voltage distortion factor 

 

.2% o ss 

 

� Output DC o
100 V range: ±50 mV or less  

2
 mode, output voltage setti
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9.2 Current Limiter  
� Output peak current limiter  

W im ge is clipped. 

P e c   100 V range:  +10.0 A to +42.0 A 

(Initial value:  +42.0 A) 
 200 V range:  +5.0 A to +21.0 A 

(Initial value:  +21.0 A) 

Negative current setting range: 100 V range:  −42.0 A to −10.0 A 

200 V range:  −21.0 A to −5.0 A 

 (Initial value:  −21.0 A) 
Setting resolution:   0.1 A 

 

Setting resolution:   0.1 A 
 

Wh

 limit  
≤ upper limit) 

P e v  range:  +5.0 V to +200.0 V (Initial value:  +200.0 V) 

200 V range:  −400.0 V to −10.0 V (Initial value: −400.0 V) 
S  re

 

Upper limit setting range:   1.0 Hz to 550.0 Hz (Initial value:  550.0 Hz) 

L lim .0 Hz (Initial value:  1.0 Hz) 

hen l iter is operating, output volta

 
ositiv urrent setting range

 

 

 (Initial value:  −42.0A) 
 

� Output average current limiter  
When limiter is operating, suppresses output voltage.  
 

Current setting range 100 V range:  1.0 A to 10.5 A (Initial value:  10.5 A) 
 200 V range:  1.0 A to 5.3 A (Initial value:  5.3 A) 

9.3 Setting Range Limits  
en signal source mode is internal or internal + external only 

� Voltage setting
(Lower limit 

ositiv oltage setting range 100 V

 200 V range:  +10.0 V to +400.0 V (Initial value:  +400.0 V) 

Negative voltage setting range  100 V range:  −200.0 V to −5.0 V (Initial value:  −200.0 V) 

 
etting solution:   0.1 V 

� Frequency setting limit  
(Lower limit ≤ upper limit) 

ower it setting range:   1.0 Hz to 550
Setting resolution:   0.1 Hz 
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9.4 Signal Sources  
The l so e selected are internal (INT), external signal input (EXT), internal + external 
(AD ernal tion (SYNC).   

 

� Internal signal source  
(I l s ternal + external source mode) 

signa urces that can b
D), and ext  synchroniza

nterna ource mode, in

 See “9.1  Output”.   
 

l signal source mode, internal + external source mode) 
 100 V range:  0.0 to 200.0 times (initial value:  100.0) 

 200 V range:  0.0 to 400.0 times (initial value:  200.0) 
g resolution:   0.1 

  output) 

 In-phase 
rminal:   BNC connector (rear panel) 

terminal) 
  Input impedance:    10 kΩ  

  −2.2 V to +2.2 V 

 Frequency range:   DC to 550 Hz 
 

(External synchronization mode) 

Synchronization signal source:    External sync signal or line (select one) 
Synchronization frequency range:   40 Hz to 500 Hz 

 Input terminal:   BNC connector (rear panel) 
  (shared as external signal input terminal) 

  ∗ External sync signal is not required when line  
   synchronization is selected  

  Input impedance:    10 kΩ  
  Input voltage threshold value:    TTL 

  Nondestructive maximum input voltage: ±10 V 
 

� External signal input  
(Externa
Gain setting range 

 
Gain settin

 Gain accuracy:   ±5% (50 Hz, gain is at initial value, with rated voltage  

Output phase to input:   
 Input te

  (shared as external signal input 

 Input voltage range:   
  Nondestructive maximum input voltage: ±10 V 

� External synchronization  
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9.5  Measurement Functions  
Measur t a t unless otherwise noted. 

 RMS value of AC+DC 
e:   225.

 V range  
on: 0.1 V

ent accuracy: ±0.5% of the full scale

verage value:    Aver  DC component) 

Full scale:   ±225
 ±450

Display resolution:   0.1 V
 e acy: 0.5% of the full scale (at 23 ±5°C) 

Positive pea negative peak voltage are displayed  
sepa

+225 Vpk
+450 

Display resolution:   1 Vp
Measurement accuracy: ±3% of the full scal

ent measurement1 
f AC+DC 

  Full scale:   15.00 Arms 
  Display resolution:   0.01 Arms 

  Measurement accuracy: ±1.0% of the full scale (at 23 ±5°C) 

onent) 

±15.00 A 
  Display resolution:   0.01 A 

acy: ±1.0% of the full scale (at 23 ±5°C) 

Posi yed  

  +45.
  Display resolution:   0.1 Apk 

    

emen ccuracy applies to 50Hz-400Hz outpu

� Output voltage measurement  
RMS value: 

  Full scal 0 Vrms:  100 V range  

   450.0 Vrms:  200
  Display resoluti rms 

  Measurem  (at 23 ±5°C) 
 
 A age value of AC+DC (measures

  .0 V:  100 V range  
  .0 V:  200 V range  

   
 M asurement accur ±

 
k voltage and  Peak value:   

   rately 

  Full scale:    / −225 Vpk:  100 V range  
   Vpk / 450 Vpk:  200 V range  
  k 

−

  e (at 23 ±5°C, sine wave) 
 
� Output curr

 RMS value:   RMS value o

 
Average value of AC+DC (measures DC comp Average value:   

  Full scale:   

  Measurement accur
 
 Peak value:   tive peak current and negative peak current are displa

   separately 

  Full scale: 0 Apk / −45.0 Apk 

                                                  
1 Current measurement accuracy is specified for 50Hz only. 
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  Measurement accurac % of the full scale (at 23 ±5°C, sine wave) y: ±3
 

 value  
  Full scale:   45.0 Apk 

 e ±3% of the full scale (at 23 ±5°C, sine wave) 

t power measurement2 
 

1200 W 

  Display resolution:   1 W 
±5°C) 

 r above) 
 

voltage RMS value × output current RMS value  
1400 VA 

y resolution:   1 VA 
ccuracy: ±2% of the full scale (at 23 ±5°C) 

   (when output is 100 VA or above) 
 

arent power)  – (effective power)2 

ar 

full scale (at 23 ±5°C) 
   (when output is 100 VA or above) 

M ent range:   0.00 to 1.00 

 

ed as ( | positive peak current | and | negative peak 

Display resolution:   
 

t harm t  
(AC - INT mode only, f
Measurement range:   To 40th harmonic of fundamental wave  

Full sca

                                                     

 Peak value hold:   | + peak current  |  and  |  − peak current �maximum

  Display resolution:   0.1 Apk 

 M asurement accuracy: 

� Outpu
Effective power   

  Full scale:   

  Measurement accuracy: ±2% of the full scale (at 23 

  (when output is 100 VA o

  Apparent power:   Calculated as output 
  Full scale:   

  Displa
  Measurement a

 Reactive power:   Calculated as  √(app 2

  Full scale:   1400 Var 
  Display resolution:   1 V

  Measurement accuracy: ±2% of the 

 
�  Load power factor measurement:  Calculated as effective power / apparent power  

easurem

Display resolution:   0.01
 

�  Load crest factor measurement: Calculat
current | maximum value) / RMS current  

Measurement range:   0.00 to 50.00 

0.01 

� Outpu onic current measuremen
undamental wave is 50 or 60 Hz only) 

le:   15 Arms and 100% 

 
2 Power measurement accuracy is specified for 50Hz only. 
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Display resolution:   0.01 Arms and 0.1% 
Measurement accuracy:   1% of full scale at RMS value current (at 23 ±5°C, to 20th harmonic) 

 ±1.5% of full scale at RMS value current (at 23 ±5°C, from 20th to  
 40th) 

Note:  This measurement does not comply with the IEC standards. 
 
� External synchronization frequency measurement  

(external synchronization mode only) 
Measurement range:   38.0 to 525.0 Hz 

Display resolution:   0.1 Hz 
Measurement accuracy:   ±0.2 Hz (at 23 ±5°C, 50 or 60 Hz) 

California Instruments                                                                                        280 
 



User Manual EC1000S 
 

9.6 Sequence Function  
Output parameters can be changed abruptly or swept in sequence.   
Signal source is internal signal source only.   

Sequence function settings are stored in memory with battery backup.   
 

� Number of sequences 
1 sequence per operation mode (AC or AC+DC mode) and output range (100 V or 200 V) 

 

� Number of steps 
1 to 255 (within 1 sequence) 

 

� Step time  
0.1 ms to 999.9999 s (resolution 0.1 ms) 

 

� Operations within step  
Constant, keep, or linear sweep  

 

� Parameters  
DC voltage, AC voltage, frequency, waveform, and step synchronized output (2 bits) 

 

� Jump times 
1 to 999 or continuous 

 

� Sequence control  
Start:  Starts a sequence.   

Stop:  Stops a sequence.   
Hold:   Maintains current step output.   Restarted when a sequence is started.   

Branch:   Branches to the specified step.   
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9.7 Arbitrary Waveform Memory  
The contents of arbitrary waveform memory are retained by battery backup.   

� Waveform memory count 
16 

� Waveform length 
4096 words 

� Waveform data  
15 bits 

 

∗ Arbitrary waveform memory cannot be written to from the panel screen.  USB interface is used for 
writing.   

 

9.8 Setting Memory  
Various settings are retained in memory with battery backup, and the settings when the power source 

was last turned off are restored at power-on.  Among these various settings, the basic settings (output 
mode, output range, DC settings, AC settings, output current limiter, and setting range limits) can be 

stored in store/recall memory No. 1 to No. 30.  These stored settings can be recalled.   
The recall operation for store/recall memory can be executed only when output is off.   

 

9.9 Protection Functions  
� Abnormal output  

When output overvoltage or output overcurrent is detected, output will be set to off and the error 
message is displayed.   

 

� Abnormal power source 
When an internal power source abnormality is detected, output will be set to off.  Depending on the 
extent of the abnormality, all operations will become disabled except for the power-off operation.  

 

� Abnormal internal control  
When a control abnormality is detected, output will be set to off and all operations will become 
disabled except for the power shutdown operation.  (In some cases, output will be set off but 

shutdown is not necessary.).   
 

� Abnormal internal temperature  
When an abnormality is detected, output will be set to off.   
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9.10  General 
� LCD settings 

Contrast:   Adjustable 

Display color:  Blue background or white background 
 

� Beep sound 
On or off 

When on, a beep sound will be output if a key input error or other operation error occurs.  When a 
protection function-related error occurs, an alarm sound will be output regardless of the beep sound 

setting. 
 

� Keylock  
On or off 

When keylock is on, only the keylock off operation and the output off operation are enabled.   
 

� Output setting at power-on   
On or off 

When on, output is automatically set to on at power-on.   
 

� Reset function  
This function resets all basic settings to their initial (factory) settings.   

 

� Self test function  
This function checks memory at power-on.   
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9.11 External Control I/O  
� External control operation mode  

Enabled or disabled (status output is continually output) 

� Control input  
 Input level High level: +4.0 V or above, Low level: +1.0 V or below 

 Nondestructive maximum input: +10 V/−5 V 
 Input impedance  +5 V pull-up with 47 kΩ  
 Control item Output off: Output off at fall 
  Output on: Output on at fall  

  Start sequence: Start at fall 
  Stop sequence: Stop at fall 

  Hold input: Hold at fall  
  Branch inputs 0, 1: Start branch at fall 

� Status output   
 Output level 0/+5 V (open) 

 Output impedance  100 Ω 
 Status items Power source on/off status: 0-off, 1-on 

  Output on/off status:   0-off, 1-on 
  Limiter operation:    0- Not operating, 1- Operating 

  Software busy:   0- Normal, 1- Busy 
  Sequence operation step synchronized outputs 0 and 1 

� Terminals  
D-sub 25-pin multi-connector (rear panel) 

 

9.12 USB Interface  
USB interface is provided to enable control from an external computer.   

Interface standard:  USBTMC 
 

9.13  Power Input  
Input voltage range:   100 V AC to 230 V AC ±10% (not exceeding 250 V) 
 Overvoltage Category II 

Frequency range:   50 Hz or 60 Hz ±2 Hz (single phase) 
Power consumption:   1.4 kVA or less 

Power factor:   0.95 or above (during 100 V AC input) 
 0.90 or above (during 200 V AC input) 
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Protective ground impedance: 0.1 Ω or less (not including the power cord set) 

9.14 Withstand Voltage and Insulation Resistance  
Between input power line vs. output/case or input power line/case vs. output 

� Withstand voltage  
1500 V AC 

� Insulation resistance  
30 MΩ or above, 500 V DC 

 

9.15 Safety and EMC Compliance 
 (Only Models with a CE Marking on the Rear Panel) 

� Safety 
Compliant with the following standard requirement 

• EN61010-1:2001 
 Class I 

 Pollution Degree 2 
 

� EMC Compliance 
Compliant with the following standard requirement 

• EN61326:1997 + A1:1998 + A2:2001 + A3:2003 (Class A) 
• EN61000-3-2:2000 + A2:2005 

• EN61000-3-3:1995 + A1:2001 + A2:2005 
 

9.16 Ambient Temperature Range, Ambient Humidity Range, 
Etc. 

Operating environment: Indoor use 
Altitude:   2000 m or lower 

Operation guarantee: 0 to +40°C/5 to 85% RH 
 When absolute humidity is 1 to 25 g/m3, with no condensation 

Performance guarantee: +5 to +35°C, 5 to 85% RH 
 When absolute humidity is 1 to 25 g/m3, with no condensation 

Storage condition: −10 to +50°C, 5 to 95% RH 
 When absolute humidity is 1 to 29 g/m3, with no condensation 

 

Figure 9-1 shows the ambient temperature and humidity ranges.  
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Figure 9-1.  Temperature and Humidity Ranges  

 
 

9.17  External Dimensions and Weight 
� External dimensions  

Width:   258 mm 

Height:   176 mm 
Depth:   440 mm 

(Projections are not included.) 
 

� Weight 
Approximately 9.5 kg (21 lbs) 

 

Figure 9-2 shows the external dimensions.   



User Manual EC1000S 
 

California Instruments                                                                                        287 
 

 
Figure 9-2.  External Dimensions  
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