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• -309,”Zero current required”

Attempted to execute a function that is not allowed unless the prevailing
power supply current is at zero. The Stability Mode = TEST, for example,
requires a zero power supply current in order to activate.

• -310,”Unsupported in hardware”

Attempted to execute a function that is not supported for the present
hardware revision.

• -311,”Curr trans unconnected”

A command was attempted while the “Curr Transducer appears
disconnected, check cable” banner is displayed. This indicates the
required current transducer appears to be unconnected. Remote
commands are disallowed until the banner has been acknowledged and
the error condition is resolved.

• -312,”Voltage limit timeout”

A command was attempted while the “Voltage Limit Timeout/Press
ENTER to continue” banner is displayed. Remote commands are
disallowed until the banner has been acknowledged and the error
condition is resolved.

• -313,”Reversed leads detection”

A command was attempted while the “Reversed I, Check Leads/Press
ENTER to continue” banner is displayed. This indicates the load power
cables are connected in reverse. Remote commands are disallowed until
the banner has been acknowledged.

DEVICE ERRORS • -401,”Checksum failed”

The non-volatile memory which stores the calibration data for the Model
430 Programmer is corrupted. Contact an Authorized AMI Technical
Representative for further instructions. Do not continue to use the Model
430 Programmer to operate a superconducting magnet.

• -402,”Serial framing error”

The baud rate of the Model 430 Programmer and host device are not
identical. The host device must be set to the same baud rate as the
Model 430 Programmer (460800 for USB/VCP, and 115200 for RS-232).
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• -403,”Serial parity error”

The number of data bits and/or the parity of the Model 430 Programmer
and the host device are not identical. The host device must be set for the
same number of data bits, stop bits and parity as the Model 430
Programmer (8 data bits, 1 stop bit and no parity).

• -404,”Serial data overrun”

The receive buffer of the Model 430 Programmer was overrun. Consider
using the *OPC? query (see page 182) to avoid overloading the input
buffers.

• -405,”File not found”

The quench or rampdown event history, or backup file, was not found.

• -406,”Corrupted file”

The quench or rampdown event history, or backup file, appears to be
corrupted and cannot be read.

• -407,”Output stream corrupted”

The quench or rampdown event history, or backup file, encountered an
error while parsing to ASCII text.

• -408,”Unknown file format”

The quench or rampdown event history, or backup file, contained an
unknown memory format.

NOTE In the event the quench and/or rampdown event files continue to 
present an error when queried for output, it is possible to clear 
the stored history to begin anew.

For the quench event history this can been done with the *RQC 
command. The command clears the quench event count and 
deletes any existing standard and backup quench event files.

The rampdown event history is cleared by the *CRD command. 
The command clears the rampdown event count and deletes any 
existing standard and backup rampdown event files.
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REMOTE APPLICATIONS AND EXAMPLES

MAGNET-DAQ: 
COMPREHENSIVE 
MODEL 430 REMOTE 
CONTROL

The Model 430 can be accessed via a network connection7 with fully
functional control.8 This is accomplished through the Ethernet
connection on the rear panel using TCP/IP protocol via a host computer.
The connection and control can be established through a locally
connected computer or remotely through a network or even the Internet;
the actual control is accomplished through the SCPI remote commands
as documented in this chapter.

The free, open-source9 Magnet-DAQ application10 is provided to
manage the remote control with a familiar graphical interface. The
source code and latest binary (i.e. pre-compiled and ready-to-use)
downloads for the application are available at:

https://bitbucket.org/americanmagneticsinc/magnet-daq

To utilize the Magnet-DAQ application, the Model 430 Programmer RJ-
45 Ethernet port must be connected either directly to a host computer or
through a computer network on which the host computer resides or can
directly access: 
1. For a host computer on a network, connect a standard Ethernet cable 

between the Model 430 and the network.

2. For a direct hardwired connection between the Model 430 and a host com-
puter, use a “null-modem” or “crossover” Ethernet cable connected from the 
Model 430 to the host computer.

NOTE Most modern computers will negotiate the direct connection 
cross-over automatically with a standard Ethernet cable.

3. Once connected, plug in and power up the Model 430. 

4. Press <ENTER> after responding to the “Turn on power supply . . .” prompt.

NOTE Allow up to 90-seconds (from power-up) for the TCP/IP link 
between the Model 430 and host computer to be established.

In order to access the Model 430 using the Magnet-DAQ application, the 
Model 430 IP Address must be known. The IP Address can be determined 
after Model 430 power-up. The following example illustrates how the IP 
Address may be determined using the Model 430 menu system:

7. Third-party remote software, such as National Instruments LabVIEW, can also be used.
8. With the exception of the Power ON/OFF switch.
9. Subject to the GPL version 3.0 license.
10. Requires Model 430 version 2.55 or later firmware.

https://www.gnu.org/licenses/gpl-3.0.en.html
https://bitbucket.org/americanmagneticsinc/magnet-daq
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5. IP Address: Menu > Net Settings > IP Address (Present). 

Open a web browser on the host computer. In the address field, type the IP 
Address, and press <ENTER>. For example:  

The following initial (home) screen should appear: 

The Magnet-DAQ: Model 430 Remote Control Application section is the pri-
mary feature of this HTML page. In addition to the URL shown on the prior 
page, the integrated web page offers download links for the pre-compiled 
installers or executables for various computing platforms.

NOTE Please note that the version provided was current at the time the 
Model 430 was shipped. Check the AMI website, or the on-line 
Git-based Source Code Archive, for updated versions of the 
Magnet-DAQ application. Updated versions of the Magnet-DAQ 
may also require updating the Model 430 firmware.

 0.00 A ċ  IP Address (Present)
 0.00 Vs  192.168.1.20 (DHCP)

IP Address Entry in Browser Address Field

Initial Screen for Browser Access of the Model 430 
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Use the provided Magnet-DAQ interface to remotely control the Model 430. The
Keypad panel provides a remote keypad function. For more details, refer to the
integrated Help provided in the Magnet-DAQ application.

SCPI-BASED 
COMMUNICATION VIA 
VIRTUAL COM PORT 
(VCP) OR RS-232

 1. Connect a standard USB 2.0 compliant Type A to Type B cable to the rear of 
the Model 430 Programmer and a computer. (For legacy units, use the 
female DB9 RS-232 connector on the rear of the Model 430 Programmer to 
a standard USB-to-serial cable11 connected to a computer.)

2. Start a terminal emu-
lator program on the 
remote computer. As 
an example, this pro-
cedure will use the 
open-sourced Tera 
Term program12 run-
ning on a Windows 
machine. You are 
greeted immediately 
with the Tera Term 
New Connection dia-
log.

3. Choose the Serial option and then the Port to which the Model 430 is con-
nected. This example illustrates COM20: USB Serial Port (COM20), which in 
this example is the port assigned by Windows to a VCP or USB-to-serial 
adapter cable. Press OK.

4. Use the Setup | Serial 
Port... menu com-
mand in Tera Term to 
show the serial 
parameters dialog. 
Set the parameters 
as shown at right for 
the VCP per 
page 171. Legacy 
RS-232 devices 
should be set per 
page 172 (baud rate 
= 115200). Port 
selection is specific to 
your computer and how the VCP or USB-to-serial cable is assigned.

11. For more information about the RS-232 connector and required cabling, see page 251 in the 
Appendix. Older legacy devices may have a male DB-9 connector that requires adapters.

12. The Tera Term application is open-sourced and is available at:
https://ttssh2.osdn.jp/index.html.en.

460800
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5. Use the Setup | Ter-
minal... command in 
Tera Term to show 
the terminal setup 
parameters. Set the 
parameters as shown 
at right. You may 
choose the Terminal 
size per your prefer-
ence and screen 
size.

6. Optionally choose the 
Setup | Save Setup... 
menu selection in Tera Term to save these settings as the default for new 
sessions. Depending on where you install Tera Term, you may need to spec-
ify a different Setup directory depending on your account privileges.

7. Type *IDN? followed 
by Enter to test the 
connection. The 
Model 430 Program-
mer should respond 
with “AMERICAN 
MAGNETICS, INC., 
MODEL 430,X,Y.Y” 
where X is the serial 
number and Y.Y is 
the firmware version.

8. Issue commands or 
queries as desired. 
See “Remote Inter-
face Reference” on 
page 157.

SCPI-BASED 
COMMUNICATION VIA
ETHERNET

1. Connect the Model 430 Programmer RJ-45 Ethernet port either directly to a 
host computer or through a computer network on which the host computer 
resides: 

c. For a host computer on a network, connect a standard Ethernet cable 
between the Model 430 and the network.

d. For a direct hardwired connection between the Model 430 and a host 
computer, use a “null-modem” or “crossover” Ethernet cable 
connected from the Model 430 directly to the host computer.
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NOTE Most modern computers will negotiate the direct connection 
cross-over automatically with a standard Ethernet cable.

2. Turn on the Model 430 and press ENTER at the “Turn on power supply . . .” 
prompt.

3. Press MENU to enter the menu system.

4. Use < >/< > to navigate to the Net Settings submenu and press ENTER.

5. Use < >/< > as necessary to navigate to Addr Assignment (Present).

NOTE The Addr Assignment (Present) must show “DHCP” as originally 
set by AMI unless a static IP address has been assigned by your 
local network administrator.

If you are using the direct PC-to-Model 430 connection, you may 
be required to assign a static IP addresses for the Model 430 on 
the same subnet as the PC interface (typically 169.254.xxx.xxx for 
Windows) with a compatible mask setting (see page 132).

NOTE In the following step, the IP Address is the four part number 
separated by periods (.) and will change with each Ethernet 
connection.

6. Use < >/< > to locate IP Address (Present), similar to that shown below:

7. Make note of the IP Address (Present). 

8. Start a terminal emu-
lator program on the 
remote computer. As 
an example, this pro-
cedure will use the 
open-sourced Tera 
Term program13 run-
ning on a Windows 
machine. You are 
greeted immediately 
with the Tera Term 
New Connection dia-
log.

9. Choose the TCP/IP option and then the Host address for the Model 430 that 
was determined from the previous Step 7. This example illustrates 

13. The Tera Term application is open-sourced and is available at:
https://ttssh2.osdn.jp/index.html.en.

 0.00 A ċ  IP Address (Present)
 0.00 Vs  192.168.1.12 (DHCP)
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192.168.1.12. Choose the Service | Other and enter TCP port # 7180 (use 
port 7185 to avoid the “Hello” message, see page 173). Press OK.

10.The computer will 
connect with the 
Model 430 Program-
mer and display the 
welcome message.

11.Use the Setup | Ter-
minal... command in 
Tera Term to show 
the terminal setup 
parameters. Set the 
parameters as shown 
at right. You may 
choose the Terminal 
size per your prefer-
ence and screen 
size.

12.Optionally choose the 
Setup | Save Setup... 
menu selection in Tera Term to save these settings as the default for new 
sessions. Depending on where you install Tera Term, you may need to spec-
ify a different Setup directory depending on your account privileges.

13.Type *IDN? followed 
by Enter to test the 
connection. The 
Model 430 Program-
mer should respond 
with “AMERICAN 
MAGNETICS, INC., 
MODEL 430,X,Y.Y” 
where X is the serial 
number and Y.Y is 
the firmware version.
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14.Issue commands or 
queries as desired. 
See “Remote Inter-
face Reference” on 
page 157.

LABVIEW SUPPORT Basic National Instruments’ LabVIEW support and some examples of
integrated control panels are provided via on-line distribution at:

https://bitbucket.org/americanmagneticsinc/ami-drivers

The support was developed in LabVIEW version 8.2.1 for reasons of
compatibility for customers that may not have the latest National
Instruments product versions.

The LabVIEW support is divided into the current version and a legacy
folder. The current version of the support library uses “stateless” VISA
communications via Ethernet port 718514. Refer to the provided on-line
documentation for further details.

14. See page 173.

https://bitbucket.org/americanmagneticsinc/ami-drivers
https://www.ni.com/en-us/shop/labview.html
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Service

ROUTINE SYSTEM MAINTENANCE

CAUTION Electronic devices are sensitive to electrostatic-discharge 
(ESD) damage when opened (cover removed). Observe all 
standard ESD precautions when handling opened power 
supplies and instruments. Refer to information on page 228.

The Model 430 Programmer was designed and manufactured to give
years of reliable service. The only routine maintenance required is to
keep the exterior surfaces of the Model 430 Programmer clean by gently
wiping with a damp cloth moistened with a mild detergent. 

POWER SUPPLY 
ROUTINE 
MAINTENANCE

The power supplies are specifically designed to minimize the need for
periodic maintenance, and AMI does not recommend a periodic
calibration or service. Keep the exterior surfaces clean by gently wiping
with a damp cloth moistened with a mild detergent. The inside of the
Model 4Q10120PS and 4Q06125PS units should be periodically cleared
of dust build-up to ensure continued cooling efficiency. The maintenance
interval is dependent on the application and environment; in normal
laboratory environments the recommended maintenance interval is six
(6) months.
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MODEL 430 FIRMWARE UPGRADES

Model 430 firmware upgrades are most easily accomplished using
the free, open-source Magnet-DAQ application distributed by AMI
for all major, non-mobile computing platforms (see page 215).

Please note that there are presently three branches of firmware with the
base versions of 2.50, 3.00, and 4.00. Firmware versions are
incremented from these bases, e.g. 2.73, 3.23, and 4.23. Magnet-DAQ
is intelligent in this regard and will automatically offer the correct
firmware upgrade.

REV 15 OR LATER PCB The latest branch firmware is 4.00+ and requires a Rev 15 or later PCB
internally in the Model 430. Rev 15, or later PCBs, are identified
externally by a USB connector on the rear panel which provides a
virtual COM port function.

REV 9 PCB Legacy devices utilize firmware version 3.00+ which requires a Rev 9
PCB internally in the Model 430. This can be externally verified by
observing if the RS-232 connector is a female DB-9 (which functions
with COTS USB-to-serial cables without any adapters). If so, then the
PCB is Rev 9.

CAUTION Do not attempt to manually upgrade a legacy device to 
firmware version 4.00+, or downgrade a 4.00+ device to 
3.xx firmware. Attempting to do so can render the device 
non-bootable or result in operational errors, and require 
assistance from an Authorized AMI Technical 
Representative to recover.

REV 7 OR OLDER PCB The oldest legacy branch is firmware 2.50+. That indicates an internal
PCB prior to Rev 9. This is externally verifiable by virtue of a male
DB-9 connector for the RS-232 which requires a gender changer and
null modem adapter to work with modern computers and COTS USB-to-
serial cables.

CAUTION Do not attempt to manually upgrade the older legacy device 
to firmware version 3.00+, or downgrade a 3.00+ device to 
2.xx firmware. Attempting to do so can render the device 
non-bootable or result in operational errors, and require 
assistance from an Authorized AMI Technical 
Representative to recover.
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The goal of AMI is to continue supporting legacy devices with all bug
fixes and new features where the legacy hardware supports it. Features
specific to newer firmware versions are noted in this manual.

MANUALLY UPGRADING THE FIRMWARE

If for whatever reason it is not possible to use the free Magnet-DAQ
application and its easy-to-use integrated Firmware Upgrade Wizard, the
following instructions can be used to upgrade the Model 430 firmware
manually via a command-line FTP client available on all major
computing platforms including Microsoft Windows, Linux, and macOS.

HARDWARE AND SOFTWARE REQUIREMENTS 
1. Personal Computer (PC) networked by Ethernet to the system on which the 

target Model 430 resides,

or 

PC connected directly to the target Model 430 via a “null-modem” or “cross-
over” Ethernet cable. 

NOTE Most modern computers will negotiate the direct connection 
cross-over automatically with a standard Ethernet cable.

2. The Model430.exe upgrade file extracted from the zip file (typically of the 
same name) provided by an Authorized AMI Technical Representative.

3. The command-line interface of a built-in FTP client that requires no software 
installation.

PREPARATION 
1. The AMI Model 430 can be upgraded through a local facility network, or via 

direct Ethernet connection to the PC:

a. Via Facility Network:  
(i.) Make a new “Upgrade” folder located in an appropriate 

location on your local computer or file server.  
(ii.) Extract and save the AMI-supplied upgrade-file, Mod-

el430.exe, to the new folder.
(iii.) Ensure that the PC is connected to the network.
(iv.) Ensure the Model 430 is connected to the network via a 

standard Ethernet cable.

b. Direct PC-to-Model 430:  
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(i.) Make a new “Upgrade” folder located in an appropriate 
location on the PC.

(ii.) Extract and save the AMI-supplied upgrade-file, Mod-
el430.exe, to the new folder.

(iii.) Connect the PC to the Model 430 using a “null-modem” 
Ethernet cable (also referred to as an Ethernet “cross-
over” cable). Modern computer equipment may not re-
quire a crossover cable as the Ethernet ports can 
automatically sense the necessary configuration.

2. Turn on the Model 430 and press ENTER at the “Turn on power supply . . .” 
prompt.

3. Press MENU to enter the menu system.

4. Use < >/< > to navigate to Net Settings submenu and press ENTER.

5. Use < >/< > as necessary to navigate to Addr Assignment (Present).

NOTE The Addr Assignment (Present) must show “DHCP” as originally 
set by AMI unless a static IP address has been assigned by your 
local network administrator.

If you are using the direct PC-to-Model 430 connection, you may 
be required to assign a static IP addresses for the Model 430 on 
the same subnet as the PC interface with a compatible mask 
setting (see page 132).

NOTE In the following step, the IP Address is the four part number 
separated by periods (.), and will change with each Ethernet 
connection.

6. Use < >/< > to locate IP Address (Present), similar to that shown in Fig-
ure 1.

7. Make note of the IP Address (Present). 

UPLOAD PROCEDURE USING WINDOWS FTP 

Modern versions of Microsoft Windows (and other operating systems
such as Linux and macOS) include a command line-based client version
of FTP as a standard feature. There is no requirement to install a GUI
FTP Client to perform the Model 430 firmware upgrade.

 0.00 A —  IP Address (Present)
 0.00 Vs  169.254.34.203 (DHCP)
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First, perform steps described in the Requirements and Preparation
section above to obtain the firmware upgrade file and the IP address of
the Model 430.

To actually perform the FTP upload to the Model 430, do the following
steps:
1. Open a Windows Command Line (or Terminal window on Linux and macOS) 

instance and navigate to the local computer folder where you stored the firm-
ware upgrade during the preparation steps.

2. FTP to the instrument address on the network as identified during the prepa-
ration (the example below uses 192.168.1.12). The entire command line pro-
cess is illustrated below with required operator input marked in red:

3. Login with user name “model430admin” and password “supermagnets” (do 
not include the quotes, the password will be hidden during typing).

4. Type “bin” and press Enter to ensure a binary mode transfer.

5. Type “cd Upgrade” and Enter to change to the target folder for the firmware 
upload.

6. Type “put Model430.exe” and Enter.

7. Type “quit” and Enter to exit.

8. Cycle power on the Model 430 and observe the firmware version banner 
during boot.
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TROUBLESHOOTING HINTS

The following paragraphs serve as an aid to assist the user in
troubleshooting a potential problem with the Model 430 Programmer
within a superconducting magnet system. If the user is not comfortable
in troubleshooting the system, contact an AMI Technical Support
Representative for assistance. Refer to “Additional Technical Support”
on page 235.

ELECTROSTATIC 
DISCHARGE 
PRECAUTIONS

The Model 430 Programmer system contains components which are
susceptible to damage by Electrostatic Discharge (ESD). Take the
following precautions whenever the cover of electronic equipment is
removed.
1. Disassemble the Model 430 Programmer only in a static-free work area.

2. Use a conductive workstation or work area to dissipate static charge.

3. Use a high resistance grounding wrist strap to reduce static charge accumu-
lation.

4. Ensure all plastic, paper, vinyl, Styrofoam® and other static generating mate-
rials are kept away from the work area.

5. Minimize the handling of the Model 430 Programmer system and all static 
sensitive components.

6. Keep replacement parts in static-free packaging.

7. Do not slide static-sensitive devices over any surface.

8. Use only antistatic type desoldering tools.

9. Use only grounded-tip soldering irons.

10.Use only static-dissipative hand tools (pliers, cutters, etc.).
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HINTS FOR COMMONLY 
ENCOUNTERED ERRORS

The following paragraphs provide hints for specific error conditions.
Please review the steps for each before beginning a troubleshooting
session or contacting an Authorized AMI Technical Support
Representative.

THE MODEL 430 DOES NOT APPEAR TO BE ENERGIZED 
1. Ensure that the Model 430 Programmer is energized from a power source of 

proper voltage.

WARNING If the Model 430 Programmer is found to have been 
connected to an incorrect power source, return the 
instrument to AMI for evaluation to determine the extent of 
the damage. Frequently, damage of this kind is not visible 
and must be determined using test equipment.

2. Verify continuity of all line fuses (F1, F2, F3, F4, F5, F6 and F7) located on 
the Model 430 Programmer printed circuit board.

WARNING This procedure is to be performed only when the Model 430 
Programmer is completely de-energized by removing the 
power-cord from the power receptacle. Failure to do so 
could result in personnel coming in contact with high 
voltages capable of producing life-threatening electrical 
shock.

a. Ensure the Model 430 Programmer and all connected components 
are de-energized by first shutting down the system and then 
disconnecting the power cord from the power source. Disconnect the 
power cord from the connector located on the rear panel of the 
instrument.

b. Remove the Model 430 Programmer top cover and check all fuses 
for continuity. 

c. If a fuse is bad, replace with a fuse of identical rating. The fuse 
specifications are provided below.

CAUTION Installing fuses of incorrect values and ratings could result in 
damage to the Model 430 Programmer in the event of 
component failure.

d. Replace the fuse and securely fasten the Model 430 Programmer top 
cover. Reconnect the power-cord.

3. Verify the input voltage selector switch on the Model 430 Programmer 
printed circuit board is in the proper position for the available input power. 
Checking the input voltage selector requires removal of the top cover of the 
Model 430 Programmer. Observe the same safety procedures as presented 
in step 2, above.
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“FAILURE TO LOAD” MESSAGE DISPLAYED AFTER POWER-UP 
1. Power the Model 430 Programmer off using the front panel power switch.

2. Wait at least 15 seconds.

3. Power the Model 430 Programmer on using the front panel switch.

POWER SUPPLY UNSTABLE - MAGNET VOLTAGE OSCILLATES 

NOTE If the size of the voltage oscillation is small (approximately 0.1 
volt or smaller), see step 1, below. If the voltage oscillation is 
larger than approximately 0.1 volt, see steps 1 through 4, below.

1. Adjust the persistent switch heater current to a value 10 mA larger than the 
present value. If the oscillation stops, adjust the heater current to as small a 
value as possible that maintains magnet voltage stability.

2. Verify the power supply controlled by the Model 430 Programmer is config-
ured for remote programming, voltage-commands-voltage mode. Consult the 
manufacturer’s operations manual for the necessary power supply configu-
ration.

3. Verify that the persistent switch heater is operating. Also, verify that the 
actual persistent switch in the magnet is correctly installed and connected.

NOTE If the persistent switch heater is activated without an inductive 
load present at the supply outputs, oscillating current will result. 
The Model 430 Programmer is designed to operate large inductive 
loads with only relatively small resistive characteristics (i.e. 
superconducting magnets). The Model 430 Programmer is not 
designed or intended for use as a general purpose power supply 
controller for resistive loads.

Fuse Specifications

Fuse Identification Fuse Rating Fuse Size

F1 T 800 mA

5 x 20 mm

F2
T 250 mA

F3

F4

T 100 mA
F5

F6

F7
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4. If the magnet has no persistent switch installed, or has a small inductance 
(typically less than 3 H), then adjust the stability setting for the Model 430 
Programmer. As this setting is increased, the system should become more 
stable. For best results, minimize the amount that this value is adjusted from 
0.0%. Refer to page 103 for more details about the Stability Setting.

THE POWER SUPPLY SYSTEM WILL NOT CHARGE THE MAGNET 
1. Verify system interconnecting wiring. If the Model 430 Programmer shows 

+0.00 A  Status: Ramping with the supply voltage, Vs, increasing or at the 
programmed Voltage Limit (as indicated by the reverse video “V” status indi-
cator), there may be a problem with the power supply. Verify the power sup-
ply is on and the program out connection from the Model 430 Programmer to 
the program voltage input to the power supply is intact.

2. Verify the power leads are properly connected to the magnet.

3. Verify the power supply is configured for remote programming, voltage-to-
voltage mode. 

CANNOT CHARGE THE MAGNET AT THE SELECTED RAMP RATE 
1. Ensure the Model 430 Programmer is properly configured for the connected 

power supply. See page 96.

2. Ensure that the persistent switch heater is on and the switch heated time has 
expired. Ramping is disabled during the switch heating period.

3. Check the value of the Voltage Limit. Refer to page 87.

4. Check for excessive wiring resistances in the magnet-power supply loop 
which may prevent proper charge/discharge voltages at the magnet. Use the 
local voltmeter on the power supply to see if the proper voltages exist across 
the various components in the magnet power loop. Loose or oxidized inter-
connections often exhibit excessive resistances.

CANNOT DISCHARGE THE MAGNET AT THE SELECTED RAMP RATE 

NOTE Rapid discharging of the magnet requires either an energy 
absorbing component or a four-quadrant power supply. If a 
unipolar supply is used without an energy absorbing component, 
only the resistance of the power leads is available as a mechanism 
for discharging the magnet.

1. Ensure that the persistent switch heater is on and the switch heated time has 
expired. Ramping is disabled during the switch heating period.

2. Check the value of the Voltage Limit. Refer to page 87.

3. For unipolar power supply systems, an energy absorber is usually required 
to ramp a magnet down in a reasonable amount of time. When ramping the 
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system down at the fastest rate achievable, observe the voltage appearing at 
the power supply output terminals either by a voltmeter on the front of the 
supply or by a DVM measurement. If the supply output voltage is approxi-
mately zero, the resistance of the power leads (not the Model 430 Program-
mer) is dictating the maximum ramp down rate. Some type of energy 
absorber is necessary to increase the rampdown rate.

CANNOT CHARGE THE MAGNET TO DESIRED FIELD 
1. For unipolar power supply systems, if the power supply ramps to full output 

current after the supply output voltage exceeds approximately 0.7 V, verify 
the polarity of the power supply protective diode. Ensure the protective 
diode remains installed across the output terminals of the power supply 
with the anode at the negative terminal and the cathode at the positive termi-
nal.

2. Ensure any voltage or current adjust controls on the front of the power sup-
plies that may override remote programming are in their fully clockwise posi-
tion. 

3. Ensure that the Model 430 Programmer supply setup submenu is configured 
to match the connected power supply, e.g. check that the Model 430 Pro-
grammer is configured for the proper voltage-to-voltage programming range 
according to page 101.

4. If the connected magnet has a persistent switch, verify the switch heater out-
put is properly connected to the Magnet Station connector (see page 237) 
and the appropriate connector on the cryostat.

CURRENT IN ONLY ONE DIRECTION FROM 4-QUADRANT SUPPLY

1. Ensure the Model 430 Programmer is configured to allow negative power 
supply voltage and negative power supply currents with a proper power sup-
ply selection according to information beginning on page 96.

2. Verify that the Model 430 Programmer is configured for the proper voltage-
to-voltage programming range according to page 101.

CANNOT PLACE THE MAGNET IN PERSISTENT MODE 
1. Ensure there is adequate LHe level in the cryostat to allow the persistent 

switch to cool to the superconducting state.

2. Ensure the persistent switch cooldown time is adequate (see page 112). 
Conduction-cooled systems may have much longer switch cooldown periods 
than wet magnet systems. Optionally use the magnet voltage-based switch 
transition detection method if the shortest possible cooldown time is an 
important consideration (see page 110).
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CANNOT BRING THE MAGNET OUT OF PERSISTENT MODE 
1. If a PSwitch Error was indicated when the PERSIST. SWITCH CON-

TROL key was used to turn on the persistent switch heater current, then 
there is a problem with the wiring to the persistent switch heater. Check the 
continuity between the persistent switch heater power supply output pins at 
the rear panel MAGNET STATION CONNECTORS and the connectors 
on the magnet support stand top plate. Refer to page 238.

2. Verify that the output of the persistent switch heater is set to the appropriate 
value. Refer to page 135.

3. Ensure that there is sufficient time for the switch to warm before the power 
supply current is changed. Increase the persistent switch heating time if 
needed. Refer to page 111.

THE MAGNET QUENCHES FOR NO APPARENT REASON 
1. Ensure the magnet is not being charged at a ramp rate exceeding the capa-

bilities of the magnet. Exceeding the designed rate for ramping the magnet 
may cause a quench or it may turn on protective diodes on the magnet which 
may appear very similar to a quench.

2. Ensure there is adequate LHe level in the cryostat. For systems operating at 
less than 4.2K, ensure the magnet is cooled to the temperature specified by 
the magnet manufacturer.

3. For conduction-cooled magnets, ensure the magnet temperature is proper 
and in accordance with the magnet manufacturer’s specifications.

4. Disable the Model 430 Programmer quench detection feature (see 
page 151) if you suspect the Model 430 Programmer is falsely indicating a 
quench condition.

CANNOT LOWER THE MAGNET FIELD 
1. Ensure the magnet is not in the persistent mode. Refer to page 144 for the 

procedure to remove a magnet from the persistent mode of operation.

2. If a PSwitch Error was indicated when the PERSIST. SWITCH CON-
TROL key was used to turn on the persistent switch heater current, then 
there is a problem with the wiring to the persistent switch heater. Check the 
continuity between the persistent switch heater power supply output pins at 
the rear panel MAGNET STATION CONNECTORS and the connectors 
on the magnet support stand top plate. Refer to page 238.

THERE IS EXCESSIVE LHE BOIL-OFF DURING OPERATION 
Excessive LHe consumption is usually attributable to one or both of the
following: thermal energy being conducted into the cryostat or electrical
energy being converted into thermal energy within the cryostat.
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Analyzing the circumstances under which the high boil-off occurs will
help determine what is causing the problem.
1. For magnets equipped with switches for persistent operation, verify that the 

persistent switch heater power supply is operating at the proper current for 
the installed switch. Excessive currents cause excessive boiloffs. The typical 
switch requires approximately 45 mA to function correctly. Refer to the docu-
mentation provided with the magnet for proper operating current. See 
page 135.

2. Verify that the protective diodes on the magnet are not turning on. Damaged 
diodes may short causing current to flow through them whenever magnet 
current flows and cause excessive heating. This can be identified by observ-
ing a change in the apparent field-to-current ratio since some of the current 
is bypassing the coil. If the boil off rate returns to normal with the magnet de-
energized, this may indicate a defective diode.

3. Ensure that there are no inadvertent thermal paths between the cryogenic 
environment and the 300K environment. Ensure all transfer lines are 
removed from the cryostat; check the position of break-away vapor-cooled 
current leads.

4. Ensure the LHe level sensor is not continuously energized if continuous level 
indication is not necessary.

5. Ensure the vacuum in vacuum-jacketed dewars is of sufficiently low pres-
sure.

CANNOT DISPLAY THE MAGNETIC FIELD STRENGTH, ONLY CURRENT 
Enter a coil constant in accordance with directions on page 105.

NOTE Setup menu limits are always required in terms of current.

Also, when a persistent switch is installed and cooled (i.e. the 
magnet is in persistent state), then the supply current is shown in 
amperes. Once the persistent switch is re-heated, the magnet 
field will again display in the selected field units.

CANNOT USE REMOTE COMMUNICATIONS COMMANDS 
1. Verify your communications cable integrity and wiring. Refer to page 250 and 

page 251 for wiring of remote communications connectors.

2. Check to make sure you are sending the correct termination to the Model 
430 Programmer. If you are using USB/VCP or RS-232, make sure the baud 
rate, number of stop bits, and data bits/parity settings of the host device are 
matched to those of the Model 430 Programmer (see page 171 or 
page 172). If you are using Ethernet communications, check all Model 430 
Programmer network settings (see page 131).
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3. Commands that set a parameter are not accepted while the Model 430 
shows the “Turn on power supply, press ENTER to continue” prompt (see 
page 69). Remove the prompt to enable commands.

4. Check your host communications software and make sure it is recognizing 
the return termination characters from the Model 430 Programmer. The 
return termination characters are <CR><LF>.

5. If the Model 430 Programmer is responding repeatedly with errors, try a 
device clear command (DCL) or powering the Model 430 Programmer off 
and then back on. Be sure you are sending valid commands.

MAGNET CURRENT DRIFTS UNACCEPTABLY WHILE COOLING PSWITCH 
1. Set the PSwitch Cooling Gain to 10% (see page 113) and cool the switch. 

Observe the current on the front of the Model 430 Programmer while the per-
sistent switch is cooling, or use the Magnet-DAQ application (see page 215) 
with a highly-zoomed Plot view of the magnet current/field.

2. If the switch will not lock (i.e. cool to superconducting), resulting in a PSW 
lock error, check/increase the PSwitch Cooled Time (see page 112) and try 
again.

3. If the switch cools but the magnet current still has excessive drift during cool-
ing, increase the PSwitch Cooling Gain value by 10% and try again.

MODEL 430 APPEARS TO LOCK UP WHEN CONNECTING TO NETWORK 

NOTE If the IP Address Assignment value is changed, the Model 430 
Programmer power must be cycled off and then back on to 
complete the change.

On power-up, when connecting via Ethernet (Internet Protocol), the
Model 430 will display the firmware version screen until an IP address
has been obtained. On busy or slow networks, IP address assignment
may take several seconds (even as much as a minute or so on very slow
networks). The additional time required may give the temporary false
appearance of Model 430 "lockup". 

ADDITIONAL TECHNICAL SUPPORT 
If the cause of the problem cannot be located, contact an AMI Technical
Support Representative at (865) 482-1056 for assistance. The AMI
technical support group may also be reached by internet e-mail at
support@americanmagnetics.com. Additional technical information,
latest software releases, etc. are available at the AMI web site at:

http://www.americanmagnetics.com
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Do not return the Model 430 Programmer or other magnet system
components to AMI without prior return authorization.

RETURN AUTHORIZATION

Items to be returned to AMI for repair (warranty or otherwise) require a
return authorization number to ensure your order will receive proper
attention. Please call an AMI representative at (865) 482-1056 for a
return authorization number before shipping any item back to the factory.
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Appendix

MAGNET STATION CONNECTORS

The two 25-pin D-sub female Magnet Station Connectors are identically
wired and connected pin-for-pin internally. Spare connections may be
used for custom coil taps or other signals.

NOTE For maximum noise immunity, use shielded cabling and connect 
one end of the shield to the Magnet Station Connector shell.

The connectors provide an interface for connecting a single integrated
instrumentation cable from the magnet support stand to the Model 430
Programmer. The Model 430 Programmer can then be used to distribute
the signals to the appropriate instruments or data acquisition systems.
The LHe level and temperature sensor signals are also internally routed
to the LHe Level / Temp Connectors.
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If the Model 430 Programmer is purchased as part of a magnet system,
a Magnet Station Connector instrumentation cable will be provided with
the system.  

NOTE The spare pins in the Magnet Station cable can be used for 
additional temperature sensors or other functions in various 
magnet system configurations. These custom pin functions will be 
documented in the materials provided with the magnet.

Magnet Station Connectors Pin Definitions

Pin Function Pin Function

1 LHe Sensor I+ (Red) 14 spare

2 LHe Sensor I (Black) 15 spare

3 LHe Sensor V (Yellow) 16 spare

4 LHe Sensor V+ (Blue) 17 spare

5 Temperature Sensor I+ (Red) 18 spare

6 Temperature Sensor I (Black) 19 spare

7 Temperature Sensor V (Yellow) 20 spare

8 Temperature Sensor V+ (Blue) 21 spare

9 Persistent Switch Heater I+ (Red) 22 spare

10 Persistent Switch Heater I (Black) 23 spare

11 Magnet Voltage Tap V+ (Yellow) 24 spare

12 Magnet Voltage Tap V (Blue) 25 spare

13 spare
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LHE LEVEL / TEMP CONNECTORS

The two 9-pin D-sub male LHe Level / Temp Connectors are identically
wired and connected pin-for-pin internally.

WARNING Although the LHe level sensor connector terminals are 
isolated from earth ground and therefore touching one 
terminal is not hazardous, the voltage between terminals is 
at a hazardous potential if an AMI Liquid Helium Level 
Instrument is connected and energized. The LHe level 
sensor pins are designed for use with an AMI LHe sensor 
and the wiring for the sensor is to have no live parts which 
are accessible. Conductors connected to its terminals must 
be insulated from user contact by basic insulation rated for 
150 VAC (Category I).

The connectors route the incoming signals from the Magnet Station
Connectors to external level and/or temperature instruments. If an AMI
Liquid Level Instrument is purchased (with LHe measurement option)

LHe Level / Temp Connectors Pin Definitions

Pin Function

1 LHe Sensor I+ (Red)

2 Temperature Sensor I+ (Red)

3 Temperature Sensor V (Yellow)

4 Temperature Sensor I (Black)

5 Temperature Sensor V+ (Blue)

6 LHe Sensor V (Yellow)

7 LHe Sensor I (Black)

8 LHe Sensor V+ (Blue)

9 not used



240 REV 12

AMERICAN MAGNETICS, INC. APPENDIX : PROGRAMMER SHUNT TERMINALS

with the Model 430 Programmer and magnet system, an LHe level cable
will be provided.

NOTE For maximum noise immunity, use shielded cabling and connect 
one end of the shield to the LHe Level / Temp Connector shell.

PROGRAMMER SHUNT TERMINALS

The shunt terminals should be connected so that positive conventional
current flows from the + terminal to the  terminal. Refer to the
Installation section beginning on page 25 for a detailed description of the
system interconnections for a specific system configuration.

WARNING Exercise caution near the shunt terminals when operating a 
magnet. Metallic objects shorted across the shunt terminals 
may conduct large DC currents which are capable of melting 
the object and causing severe burns.

CAUTION Do not overtighten the nuts on the shunt terminals of the 
Model 430 Programmer (refer to specifications in the table 
on page 12). Overtightening can result in damage to the 
terminals.
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HIGH CURRENT TRANSDUCER CONNECTOR  

CAUTION Operating the system without the connection between the 
Model 430 and the current transducer (CT) can result in loss 
of control, and may damage the CT.

The High Current Transducer connector, which is only installed for the
High-Stability Option or systems with a maximum current greater than
250 A, provides pins for connection of the external current transducer
(CT) to the Model 430 Programmer. Power to the CT is also provided via
this connector (±15 VDC). The connector is a 9-pin D-sub female
connector. 

If this option is installed, the box will be checked by the connector and
the maximum rated current supported will be marked in amperes. If
marked N/A or left blank, the input is non-functional.

On legacy Model 430 units, this connector may be labeled only as
CURRENT TRANSDUCER and can be located anywhere on the rear
panel (see the legacy rear panel illustration on page 11).

High Current Transducer Connector Pin Definitions

Pin Function

1 Secondary Current Sense Input 

2 not used

3 READY/NOT READY Status Sense

4 Power Supply Common

5 Power Supply: 15 VDC

6 Secondary Current Sense Input +

7 not used

8 READY/NOT READY Status Sense

9 Power Supply: +15 VDC

_________ A

HIGH CURRENT
TRANSDUCER
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PROGRAM OUT CONNECTOR 

The Program Out 9-pin D-sub male connector provides up to a 10 VDC
to +10 VDC output designed to drive the remote voltage-to-voltage
programming input of a connected power supply.1 Refer to “Installation”
on page 25 for a detailed description of the system interconnections. Pin
7 of the Program Out connector is the program out voltage. Pins 3 and 8
of the Program Out connector are the output return.

Pins 5 and 2 are used with the AMI 4Q power supplies to indicate the
power supply READY status. If using another power supply, do not
connect to these pins unless a READY status signal is provided by the
supply.

NOTE For maximum noise immunity, the Model 430 Programmer 
chassis and the chassis of any connected power supply should be 
tightly electrically coupled. This can be accomplished through the 
rack mounting or by using a grounding strap between the chassis.

Program Out 9-pin D-sub Connector Pin Definitions

Pin Function

1 Relay K3 Output (see Pin 6)

2 Power Supply Status Return 

3 Program Out Common

4 not used

5 Power Supply Statusa

a. For input specifications see page 13.

6 Relay K3 Output 
(NOb solid state relay- see Pin 1)

b. NO in this context means “Normally Open”.

7 Program Out Voltage

8 Program Out Common

9 Reserved

1. The optional Short-Sample Mode operates the connected power supply in voltage-to-current 
mode. See page 255.
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LEGACY PROGRAM 
OUT CONNECTOR (15-
PIN D-SUB)

The legacy Program Out 15-pin D-sub male connector provides up to a
10 VDC to +10 VDC output designed to drive the remote voltage-to-
voltage programming input of a connected power supply.2 Refer to
“Installation” on page 25 for a detailed description of the system
interconnections. Pin 11 of the Program Out connector is the program
out voltage. Pin 4 of the Program Out connector is the output return. All
other pins of the Program Out connector are unused.

NOTE For maximum noise immunity, the Model 430 Programmer 
chassis and the chassis of any connected power supply should be 
tightly electrically coupled. This can be accomplished through the 
rack mounting or by using a grounding strap between the chassis.

2. The optional Short-Sample Mode operates the connected power supply in voltage-to-current 
mode. See page 255.

Legacy 15-pin Program Out Connector Pin Definitions

Pin Function Pin Function

1 not used 9 not used

2 not used 10 not used

3 not used 11 Program Out Voltage

4 Program Out Common 12 not used

5 not used 13 not used

6 not used 14 not used

7 not used 15 not used

8 not used
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QUENCH I/O CONNECTOR

The Quench I/O connector provides pins for external quench detection
input, external rampdown input, quench detection output, and several
other Model 430 status output signals (refer to the table below). The
Quench I/O connector is a high density 15-pin D-sub male connector.

Quench I/O Connector Pin Definitions

Pin Polarity Functiona

a. Solid state relay specifications are provided on page 13.

1
n/a

Quench Output
(Model 430 Programmer NOb solid state relay)

b. NO in this context means “Normally Open”.

2

3 n/a Relay K3 Output (Model 430 Programmer NO solid 
state relay, see Pin 8)

4 circuit common Quench Input
(customer-implemented external NO solid state relay 
or dry contacts)

NOTE: The Model 430 has a 1K Ohm pull-up resistor 
to +5 VDC for this input.

5 +

6 circuit common External Rampdown Input
(customer-implemented external NO solid state relay 
or dry contacts)

NOTE: The Model 430 has a 1K Ohm pull-up resistor 
to +5 VDC for this input.

7 +

8 n/a Relay K3 Output (see Pin 3)

9
n/a Magnet Energized Relay (K2) Output

(Model 430 Programmer NO solid state relay)10

11
n/a At Target Relay (K4) Output

(Model 430 Programmer NO solid state relay)12

13
n/a Leads Energized Relay (K5) Output

(Model 430 Programmer NO solid state relay)14

15 n/a Future input (not used)
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LEGACY QUENCH I/O Legacy units prior to Rev15 PCBs have dry contact outputs with different
output ratings than the solid state relays used in the most recent
hardware revision. See the specifications for the dry contact outputs on
page 13.

Legacy Quench I/O Connector Pin Definitions for Pre-Rev15 PCBs

Pin Polarity Function

1
n/a

Quench Output
(Model 430 Programmer NOa dry contacts)

a. NO in this context means “Normally Open”.

2

3 n/a Relay K3 Output (Model 430 Programmer NO dry con-
tacts, see Pin 8)

4 circuit common Quench Input
(customer-implemented external NO solid state relay 
or dry contacts)

NOTE: The Model 430 has a 1K Ohm pull-up resistor 
to +5 VDC for this input.

5 +

6 circuit common External Rampdown Input
(customer-implemented external NO solid state relay 
or dry contacts)

NOTE: The Model 430 has a 1K Ohm pull-up resistor 
to +5 VDC for this input.

7 +

8 n/a Relay K3 Output (dry contacts, see Pin 3)

9
n/a Magnet Energized Relay (K2) Output

(Model 430 Programmer NO dry contacts)10

11
n/a At Target Relay (K4) Output

(Model 430 Programmer NO dry contacts)12

13
n/a Leads Energized Relay (K5) Output

(Model 430 Programmer NO dry contacts)14

15 n/a Future input (not used)
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EXTERNAL QUENCH 
DETECTION INPUT

The external quench detection input allows the user to facilitate his own
quench detection circuitry, the output of which is wired to the Model 430
Programmer. The external input overrides the internal quench detection
function of the Model 430 Programmer and cannot be disabled.

CAUTION The external quench detection input is not galvanically 
isolated from the Model 430 Programmer internal circuitry. 
To avoid noise problems and potential damage to the 
Model 430 Programmer, it is very important that the 
external dry contacts or solid state relay to which the input 
is connected be galvanically isolated from any external 
circuitry.

It is recommended that the external quench detection input be driven by
the contacts of low level dry contacts or a solid state relay, which will
galvanically isolate the input from all other circuitry.

When the external quench detection input pins (pins 4 and 5 of the
Quench I/O connector) are shorted together, it is the same as if an Model
430 Programmer internal quench detection occurred. Refer to page 150
for details.

NOTE The Model 430 Programmer takes approximately 600 
microseconds from the time it detects the external quench input 
to execute the quench condition process. Refer to page 151 for 
more information.

EXTERNAL RAMPDOWN 
INPUT

When enabled3, the external rampdown input initiates a rampdown of
the magnetic field of the magnet when triggered.

CAUTION The external rampdown input is not galvanically isolated 
from the Model 430 Programmer internal circuitry. To avoid 
noise problems and potential damage to the Model 430 
Programmer, it is very important that the external dry 
contacts or solid state relay to which the input is connected 
be galvanically isolated from any external circuitry.

It is recommended that the external rampdown input be driven by the
contacts of low level dry contacts or a solid state relay, which will
galvanically isolate the input from all other circuitry.

When the external rampdown input pins (pins 6 and 7 of the Quench I/O
connector) are shorted together for more than 10 milliseconds, the

3. Refer to “ Enable External Rampdown” on page 120.
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Model 430 Programmer enters external rampdown mode. If the magnet
is in driven mode, the Model 430 Programmer ramps the magnet field/
current to zero. If the magnet is in persistent mode, the Model 430
Programmer ramps the power supply to match the last known persistent
magnet current, turns on the persistent switch heater, waits the specified
heated time (or detects the transition using the magnet voltage per the
PSwitch Transition setting4) and then ramps the magnet field/current to
zero.

This function may be used with the AMI Model 1700 Liquid Level
Instrument5. The level instrument has a NO relay associated with the low
level condition and this contact closure can be connected to the External
Rampdown Input so that when a low helium level occurs in a system, the
magnet is safely and automatically ramped down, preventing a magnet
quench. AMI offers a cable for this purpose or the user can make a
suitable cable to connect pins 5 and 6 of the Aux I/O connector of the
Model 1700 instrument to pins 6 and 7 of the 430 Programmer, Quench
I/O connector.

CAUTION The separate external segmented-rampdown option 
described below ignores the Voltage Limit during the 
rampdown process. 

NOTE If the number of external-rampdown ramp segments is set to 
zero, the modified rampdown is not used and the standard ramp 
rate table will be effective during external rampdown. The Model 
430 Programmer defaults to an empty rampdown table (number 
of segments equal zero). 

A separate, optional segmented-ramp-rate table is available for external
rampdown. This option is accessible only via the external interface
commands (see page 198).

EXTERNAL QUENCH 
DETECTION OUTPUT

The external quench detection output is a solid state relay6 (pins 1 and 2
of the Quench I/O connector) which closes when the Model 430
Programmer internal circuitry detects a quench condition. Note that the
Model 430 Programmer internal quench detection must be enabled to
assure that the Model 430 Programmer will indicate a detected quench
(see page 115).

The contacts remain shorted (when a quench has been detected) until
the RESET QUENCH SHIFT-key is used to clear the quench condition.

4. See page 110.
5. Or the Model 13x series of Liquid Helium Level Instruments for legacy systems.
6. Legacy units have dry contacts, see the table on page 245.
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AUXILIARY INPUTS CONNECTOR

The Aux Inputs connector provides pins for external voltage inputs. The
Aux Inputs connector is a 9-pin D-sub female connector.

Each input pin has a 1 megohm resistor to analog circuit common. The
inputs are differential inputs. Aux Input 1 and Aux Input 2 have a ± 1 V
nominal input voltage range. Aux Input 3 has a ±10 V nominal input
voltage range.

Aux Inputs Connector Pin Definitions

Pin Function

1 Aux Input 1 + (Vm +)a

a. Auxiliary Input 1 is consumed by the magnet voltage input 
internally connected to the Magnet Station connector (pins 11+ 
and 12–) for Model 430 units that ship with version 3.00 firm-
ware or later. It is used for the magnet voltage-based switch 
transition detection logic and is not available for general use. 
See page 110 for more information.

2 Aux Input 1 – (Vm –) 

3 Aux Input 2 + (Vss +)b

b. Auxiliary Input 2 is used for the sample voltage taps (Vss) for 
the optional Short-Sample operational mode. See page 255 for 
more information.

4 Aux Input 2 – (Vss –)

5 not used

6 Aux Input 3 + (Tmax +)c

c. Auxiliary Input 3 is optionally used for the Tmax 0 to 10VDC sig-
nal from an external temperature monitor. See page 119 for 
more information.

7 Aux Input 3 – (Tmax –)

8 not used

9 Internal ground (do not connect)

AUX INPUTS



REV 12 249

AMERICAN MAGNETICS, INC. APPENDIX : AUXILIARY INPUTS CONNECTOR

LEGACY AUXILIARY 
INPUTS (HD 15-PIN D-
SUB)

The legacy Aux Inputs connector provides pins for external voltage
inputs. The legacy Aux Inputs connector is a high density 15-pin D-sub
female connector.

Each input pin has a 1 megohm resistor to analog circuit common. The
inputs are differential inputs. Aux Input 1 and Aux Input 2 have a ± 1 V
nominal input voltage range. Aux Input 3, Aux Input 4, Aux Input 5 and
Aux Input 6 have a ±10 V nominal input voltage range.

Legacy HD 15-pin D-sub Aux Inputs Connector Pin Definitions

Pin Function Pin Function

1 Aux Input 1 + (Vm +)a

a. Auxiliary Input 1 is consumed by the magnet voltage input internally connected to the 
Magnet Station connector (pins 11+ and 12–) for Model 430 units that ship with version 
3.00 firmware or later. It is used for the magnet voltage-based switch transition detection 
logic and is not available for general use. See page 110 for more information.

9 Aux Input 4 –

2 Aux Input 1 – (Vm –) 10 not used

3 Aux Input 2 + (Vss +)b

b. Auxiliary Input 2 is used for the sample voltage taps (Vss) for the optional Short-Sample 
operational mode. See page 255 for more information.

11 Aux Input 5 +

4 Aux Input 2 – (Vss –) 12 Aux Input 5 –

5 not used 13 Aux Input 6 +

6 Aux Input 3 + (Tmax +)c

c. Auxiliary Input 3 is optionally used for the Tmax 0 to 10VDC signal from an external tem-
perature monitor. See page 119 for more information.

14 Aux Input 6 –

7 Aux Input 3 – (Tmax –) 15 not used

8 Aux Input 4 +
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ETHERNET CONNECTOR

The Ethernet connector provides visual (LED) indications of the status:
1. Steady green when a link is established. 

2. Blinking amber for network activity as network packets are received or trans-
mitted. 

Ethernet RJ-45 Connector Pin Definitions

Pin Mnemonic Function

1 TXD+ Transmit differential output +

2 TXD– Transmit differential output –

3 RXD+ Transmit differential input +

4
not used

5

6 RXD– Transmit differential input –

7
not used

8
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RS-232 CONNECTOR

The RS-232 connector for the Model 430 revision 9 PCB (firmware
version 3.xx) is a standard DCE 9-pin D-sub female connector. The
female connector is compatible with COTS USB-to-serial cables7

available in the general marketplace. It should be plug-and-play with no
other required adapters.

The RS-232 connector for older legacy devices (pre-Rev 9 internal PCB
with firmware prior to version 3.0, see page 224) is a standard DTE 9-pin
D-sub male connector. This connector requires a gender changer and
null modem adapter8 to connect with COTS USB-to-serial cables.

The detailed pinout function for both forms of the connector are detailed
in the graphic below:

7. AMI recommends FTDI USB-to-serial cables. See DigiKey part # 768-1084-ND.
8. Mouser Electronics offers a compact null-model/gender changer: see part # 515-140-448-R.
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ABBREVIATIONS AND ACRONYMS USED IN 
THIS MANUAL

Abbreviations and Acronyms

Term Meaning

AC; ac Alternating Current; strictly, electrical current that periodically reverses direc-
tion. Typically used also to describe an electrical power source in terms of the 
voltage. For example, 240 VAC. 

ASCII American Standard Code for Information Interchange; numerical representa-
tion of characters such as 'a' or '@' or an action (such as line-feed); 'plain' raw 
text with no formatting such as tabs, bold or underscoring

COTS Commercial Off-the-Shelf

<CR> Text carriage-return (\r) character

CT Current Transducer

CTS DTE clear-to-send signal

DB9 Type of electrical connector containing 9 pins arranged in two parallel rows of 
4 pins and 5 pins each)

DB15 Type of electrical connector containing 15 pins arranged in two parallel rows 
of 7 pins and 8 pins each

D-Sub Term referring to the family of connectors containing an odd number of pins 
in two parallel rows with a 1-pin difference in pins-per-row (DB9, DB15, and 
DB25 are most common)

DC; dc Direct Current; strictly, electrical current that flows in only one direction. Typ-
ically used also to describe an electrical power source in terms of the voltage. 
For example, 12 VDC. 

DCE Data Communication Equipment: The devices of a communications network, 
such as modems, that connect the communication circuit between the data 
source and destination (DTE’s).

DHCP Dynamic Host Configuration Protocol; a computer networking protocol which 
dynamically distributes the IP address to networked devices

di/dt Current flow rate of change

DSP Digital Signal Processing; digital representation and processing of signals typi-
cally converted to/from analog signals external to the processor.

DTE Data Terminal Equipment: the source or destination of data in a communica-
tion connection. DTE’s are connected to DCE which in turn is connected to 
the communication channel.

EFT Electrical Fast Transient

EMC Electromagnetic Compatibility

Eo Power supply output voltage
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ESD Electrostatic Discharge

FIFO First-in / First-out

FTP File Transfer Protocol

i, I Electrical current flow

Ic, Ic Critical current, the maximum recommended current for at a given supercon-
ductor temperature

Io Power supply output current

IEC International Electrotechnical Commission

IEEE Institute of Electrical and Electronics Engineers

I/O Input/Output; The hardware and associated protocol that implement com-
munication between information processing systems and/or devices. Inputs 
are the signals or data received by the system or device, and outputs are the 
signals or data sent from it.

IP Internet Protocol; when used with “address”, refers to a numerical internet 
address

IR The product I x R: the voltage developed by electrical current flow (I) through 
a resistance (R)

kG kilogauss: a magnetic field unit of measurement

L Electrical circuit inductance measured in henries; superconducting magnets 
act as nearly perfect inductors when at superconducting temperatures.

LED Light-Emitting Diode; a semiconductor device that emits light when energized 
- used for visual status indication

<LF> Text line-feed (\n) character

LHe Liquid helium

LN2 Liquid nitrogen

Max Maximum

Min Minimum

ms, msec Milli-seconds

NC Normally Closed used in the context of relay contacts

NO Normally Open used in the context of relay contacts

nom Nominal

P/S Persistent switch; a switch which, if perfectly realized, has zero resistance 
when at superconducting temperatures. An integrated heater element allows 
the switch to be heated for purposes of charging or discharging a supercon-
ducting magnet.

Abbreviations and Acronyms (Continued)

Term Meaning
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pk Peak

PSw Persistent switch

PSwitch Persistent switch

RF Electromagnetic radiation in the radio frequency spectrum

Rlead Electrical circuit lead or wiring resistance

RTS DTE ready-to-send signal

RS-232 RS-232 is a long-established standard and protocol for relatively low speed 
serial data communication between computers and related devices; origi-
nally established for teletypewriter communication.

SCPI Standard Commands for Programmable Instruments

STP Standard Temperature and Pressure

T Tesla: a magnetic field unit of measurement = 10 kilogauss

Temp Temperature

USB Universal Serial Bus

V Volts

V-I Voltage-controls-Current; the power supply mode in which the Program Out 
voltage is in direct ratio to the output current of a connected power supply; 
only used for Short-Sample mode by the Model 430 Programmer.

V-V Voltage-controls-Voltage; the power supply mode in which the Program Out 
voltage is in direct ratio to the output voltage of a connected power supply; 
used by the Model 430 Programmer for superconducting magnet operation. 

VA Volt-amperes (V x I); a unit of electrical reactive power

VCP Virtual COM Port: virtual COM ports operate over USB cables, but appear as a 
standard COM port on the host computer.

VFD Vacuum Fluorescent Display; an electronic display device which, unlike liquid 
crystal displays, can emit very bright, high contrast light in various colors. 

Vlead Voltage (i x R) developed across circuit lead or wiring resistance due to high 
current flow

Vm Magnet voltage

Vs Power supply voltage

Vss Short-sample voltage

Abbreviations and Acronyms (Continued)

Term Meaning
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SHORT-SAMPLE MODE9

The Model 430 also features the ability to operate as a short-sample
controller. Short-sample refers to samples of superconducting wires of
relatively short length as compared to lengths required for a wound
magnet, typically tested in the presence of various background magnetic
field levels. The short-sample test is designed to determine critical
current density limits for various field levels for the wire sample.

In the Short-Sample Mode, the Model 430 commands a connected
power supply in voltage-controls-current mode, i.e. the Program Out
connector (see page 242) outputs a voltage that corresponds to the
current output limit of a connected power supply. The connected power
supply must support remote current limit programming by external
analog voltage.

CAUTION The Short-Sample Mode includes a sample quench 
detection feature. It is recommended that the sample 
quench detection always be ON and that voltage taps across 
the sample be connected to Auxiliary Input 2. It is possible 
to destroy a sample (via overheating) if the Model 430 is 
allowed to continue ramping or hold a current for a sample 
that has quenched. Samples should not be left unattended 
when actively ramping the sample current.

If the sample has quenched, the Model 430 will indicate the 
sample current at which the quench was detected and 
immediately command and hold the supply output current 
at 0 A until the sample quench detection state is cleared.

The typical system setup for short-sample testing will require a data
acquisition computer to query and record the sample voltage vs. sample
current and an application to plot the real-time result.

In Short-Sample Mode several features of the Model 430 applicable only
to operation with a magnet are disabled. The changes include:
• All menu items associated with the Persistent Switch operation are removed.
• The Voltage Limit function is removed.
• The units display for current is always amperes since there is no magnet 

connected to the 430 with an associated coil constant (only the short-sam-
ple).

• The sample voltage is measured via Auxiliary Input 2 (see page 248) and is 
reported in the default display as Vss in microvolts. An external gain factor of 

9. Contact an AMI Technical Support Representative for details on how the Short-Sample Mode 
can be enabled and the latest data acquisition options for microvolt sampling.
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10,000 is required for the sample voltage signal connected to Auxiliary Input 
2 in Short-Sample Mode.10

NOTE The sample voltage must be connected to the Auxiliary Input 2 for 
the sample quench detection feature to function. Sample quench 
detection is defined as a sample voltage magnitude greater than 
90 microvolts by default. The quench threshold can be adjusted 
by the Setup > Protection > Sample Quench Limit menu:

• The custom Supply parameter “V-V Mode Input Range” is changed to “V-I 
Mode Input Range” to reflect voltage-commands-current operation of a con-
nected power supply.

• The Load submenu of the Setup menu is limited to four parameters: Stability 
Setting, Current Limit, Sample Voltage Null, and Sample Quench Detect. 

A Stability Setting of 0% is recommended for Short-Sample Mode unless 
otherwise directed by an AMI Technical Support Representative.

The Current Limit in this context refers to the maximum allowable current 
through the short-sample under test.

The Sample Voltage Null feature when exercised will quickly average several 
sample voltage (Vss) measurements and determine an offset to apply to the 
sample voltage to report 0 Volts for the Vss display and remote query. This 
offset is not saved between power cycles of the Model 430 and may be exer-
cised as many times as desired to null out sample voltage offsets.

In the following example display, pressing ENTER would define the Vss 
offset as -2.53 µV:

10. The Stanford Research Systems SR560 is an external low-noise voltage amplifier that can 
scale microvolt sample voltages to a range that can be read by the AUX Input 2.

+50.00 A —  Status: Holding
+24.53 Vss Short-Sample Mode

+50.00 A —  Sample Quench Limit (µV)
+24.53 Vss  90

 +0.00 A Č  Sample Voltage (Vss) Null
 +2.53 Vss ąPress ENTER to Zero Vss
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• The following remote commands and queries generate the error:

-109,”N/A in present mode”

when the Model 430 is operating in Short-Sample Mode:

CONFigure:VOLTage:LIMit
CONFigure:COILconst
CONFigure:RAMPDown (all subcommands)
CONFigure:RAMP:RATE:FIELD
CONFigure:FIELD:UNITS
CONFigure:PSwitch (all subcommands)
CONFigure:LOCK:PSwitch:CONTRol
CONFigure:LOCK:PSwitch:SETtings
CONFigure:LOCK:VOLTage:LIMit
CONFigure:LOCK:VOLTage:VS-VM
CONFigure:LOCK:QUench:RATE
CONFigure:LOCK:FIELD-CURRent
CONFigure:LOCK:FIELD:UNITS
CONFigure:LOCK:COILconst
CONFigure:LOCK:ABsorber
CONFigure:LOCK:RAMPDown
CONFigure:QUench:RATE
CONFigure:ABsorber
INDuctance?
VOLTage:SUPPly?
VOLTage:LIMit?
VOLTage:MAGnet?
CURRent:MAGnet?
COILconst?
PSwitch? (all subcommands)
PERSistent?
LOCK:PSwitch:CONTRol?
LOCK:PSwitch:SETtings?
LOCK:CURRent:RATING?
LOCK:VOLTage:LIMit?
LOCK:VOLTage:VS-VM?
LOCK:QUench:RATE?
LOCK:FIELD-CURRent?
LOCK:FIELD:UNITS?
LOCK:COILconst?
LOCK:ABsorber?
LOCK:RAMPDown?
QUench:RATE?
ABsorber?
RAMP:RATE:FIELD?
FIELD:MAGnet?
FIELD:TARGet?
FIELD:UNITS?
FIELD:PRESent?
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• The following remote queries are available only in Short-Sample Mode:

CURRent:SAMple?
Returns the sample current in amperes.

VOLTage:SAMple?
Returns the sample voltage in microvolts.

QUench:SAMple?
Returns the sample voltage quench limit in microvolts.

CONFigure:QUench:SAMple?
Sets the sample voltage quench limit in microvolts, from 10 to 90 µV inclu-
sive.
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POWER SUPPLY DETAILS

This section provides the technical details of the individual power supply
components as part of the various AMI four-quadrant high- and low-
current power supply systems.

WARNING All power supply parameters, both hardware and software, 
have been set by AMI, and no field adjustments or 
reconfiguration of the power supply should be attempted in 
the field. 

Service must be referred to authorized personnel. Using the 
power supply in a manner not specified by AMI may impair 
the protection provided by the power supply. Observe all 
safety precautions noted throughout this manual. 

NOTE These individual power supply unit details are provided for 
reference only. Some of the basic power supply parameters given 
in this section may not apply as configured by the factory in the 
closed-loop current feedback configuration under control of the 
AMI Model 430 Programmer.

FOUR-QUADRANT 
SUPPLY 
CHARACTERISTICS

The four-quadrant power supply operating as a source delivers energy
into a load, and as a sink11 it operates as an electronic load, absorbing
and dissipating energy from the load. To minimize energy dissipation, the
four-quadrant supplies utilize energy recuperation or resistive
dissipation, where energy from an active load is “absorbed”. This
technology allows high power levels using switch-mode technology while
maintaining high efficiency and reduced size and weight.  

11. The BOP power supplies are designed to safely sink only ½ of the rated power output. Thus 
the Model 430 is set to limit voltage for both source and sink to 50%.
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AMI 4Q06125PS12 The following table and drawings provide more detailed specifications for
the AMI 4Q06125PS supply.

SINGLE UNIT DETAILED SPECIFICATIONS 

12. Details for the stand-alone units are provided for reference only. Many of the basic power supply parameters will not apply in the 
closed loop current feedback system application with the AMI Model 430 Programmer controlling current in the outer loop.

Model 4Q06125PS Electrical Specifications
Specification Rating / Description Condition

OPERATING CHARACTERISTICS

Output Range

EO Max ±6 VDC
When connecting active loads, the steady-state 
voltage of the active load must not exceed the 
maximum voltage rating of the power supply. 
Otherwise the overvoltage protection will shut 
down the power supply.

IO Max ±125 A

Closed Loop Gain
Voltage Channel 0.6

Current Channel 12.5

INPUT CHARACTERISTICS

Voltage
Nominal 230 VAC

Single phase
Range 176 - 264 VAC

Frequency
Nominal 50 - 60 Hz

>65 Hz, leakage exceeds spec
Range 47 - 65 Hz

Current 
176 Vac 9.5 A

Maximum
264 Vac 6.4 A

Power factor 0.99 minimum Nominal output power, source

Efficiency 50% Minimum, source

Switching frequency 50 KHz PFC Stage

EMC (Electromagnetic Compatibility) 
Compliance EN61326-1 (1997) Class A equipment

EMC immunity to:

ESD EN61000-4-2 Electrostatic discharge

Radiated RF EN61000-4-3 Radio Frequencies

EFT EN61000-4-4 Electrical fast transient/burst

Surges EN61000-4-5

Conducted RF EN61000-4-6

EMC emissions 
Conducted

EN61000-3-2 Harmonics

EN61000-3-3 Fluctuation & flicker

EN55011/CISPR11
0.15 to 30 MHz

Radiated 30 to 1000 MHz

Leakage current 3.5 mA 230 VAC, 47-63 Hz
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Insulation coordination

Input
Installation Category II

Overvoltage Category II

Output
Installation Category II

Overvoltage Category II

Pollution degree 2

OUTPUT CHARACTERISTICS1

NOTE 1 - Output characteristics are for a single standalone unit.

Type of stabilizer Voltage-current, 4-quadrant Switch mode

Switching frequency 100 kHz Output Stage

Source adjustment 
range

Voltage 6 V to +6 V
0 to 50°C

Current 125 A to +125 A

Sink adjustment range
Voltage 6 V to +6 V

0 to 50°C, recuperated energy is returned to line
Current 125 A to +125 A

Voltage stabilization 
(voltage mode)

Source effect ±3 mV Min-max input voltage

Load effect ±6 mV 0-100% load current

Time effect (drift) ±3 mV 0.5 through 24 hours

Temperature ±3 mV/°C 0 to 50°C

Ripple and noise ±120 mV p-p Includes switching noise

Error sensing 0.1 V per wire Above rated output

Transient recovery in 
voltage mode

Maximum excursion ±300 mV Nominal voltage, 50% load step

Recovery time 200 sec Return within 0.1% of set voltage

Isolation Voltage 100 V Output to ground

Series or Parallel operation Master/slave Maximum of 2 identical units.

Output Stage Protection Output overvoltage/overcurrent Recover by setting input power circuit breaker to 
off, then on

Input Stage Protection (PFC)
Internal fault Recover by setting input power circuit breaker to 

off, then on

Input circuit breaker overcurrent Trips circuit breaker to shut off unit

Small signal Bandwidth
Voltage channel 2 kHz minimum Into nominal resistive load 10% of rating

Current channel 800 Hz minimum Into short circuit, 10% of rating

Rise/Fall time
Voltage channel 250/250 Sec Into nominal resistive load, measured from 10 to 

90%, from 0 to ±100% of rating

Current channel 0.5/0.5 Sec Into short circuit, measured from 10 to 90%, 
from 0 to ±100% of rating

GENERAL (ENVIRONMENTAL) CHARACTERISTICS

Temperature
Operating 0 to +50°C Full rated load

Storage 20 to +85°C

Cooling Two internal fans Exhaust to the rear

Humidity 0 to 95% RH Non-condensing

Shock 20 g 11 mS ±50% half sine Non-operating

Vibration
5-10 Hz: 10 mm double amplitude

3 axes, non-operating
10-55 Hz: 2 g

Altitude sea level to 10,000 feet Consult factory for derating.

Model 4Q06125PS Electrical Specifications (Continued)
Specification Rating / Description Condition
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Safety Certification AC power EN 61010-1 CE Mark

Dimensions
English 5.25” X 19" X 21.5"

H X W X D
Metric 133.3 mm X 482.6 mm X 546.1 mm

Weight
English 53 lbs

Metric 24.1kg

Connections and
Controls

Source power 3-pin IEC connector

Configured by AMI Factory

Load connections Nickel-plated copper bus bars

Sensing Output
Terminal Block 7-pin terminal block

Analog I/O control
port 15-pin D female

Crowbar
Characteristics

Maximum current: 150 A
Short-circuits the output when there is an inter-
nal fault (front panel FAULT LED is on) or when 
there is a loss of input power.

Maximum voltage 48 V

Contact resistance 0.3 m @100 A (typical)

On/off timing 25 mS (typical)

Model 4Q06125PS Electrical Specifications (Continued)
Specification Rating / Description Condition
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SINGLE UNIT DIMENSIONAL SPECIFICATIONS 

4Q06125PS Outline Drawing, Front and Rear Views
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4Q06125PS Outline Drawing Top and Side Views
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LOW-CURRENT FOUR-
QUADRANT SUPPLIES

The following table provides a few more detailed specifications for the
BOP Kepco 20-10DL series supply. See the Kepco BOP manuals for
more details.

SINGLE UNIT DETAILED SPECIFICATIONS

Model 4Q1010PS Electrical Specifications
Specification Rating / Description Condition/Comment

AC INPUT CHARACTERISTICS

Voltage

95 - 113 VAC, 50-60 Hz

Selectable
105 - 125 VAC, 50-60 Hz

190 - 226 VAC, 50-60 Hz

210 - 250 VAC, 50-60 Hz

Current 5.5 A Line voltage 176 VAC, 60 Hz

Common mode leakage current 5 mA p-p AC 115 VAC, 60 Hz

DC OUTPUT CHARACTERISTICS

Output Range
EO Max 20 to +20 VDC

AMI limits voltage to ±10 VDC
IO Max 10 A to +10 A

Closed Loop Gain Voltage Channel 2.0

Source/sink
adjustment range

Voltage 20 to +20 VDC
AMI limits voltage to ±10 VDC

Current 10 A to +10 A

Rise/Fall Time (resistive 
load)

Voltage 20 S / 20 S Maximum - measured from 10 to 
90%, 0 to ±100% of ratingCurrent 60 S / 60 S

Frequency bandwidth 
(resistive load)

Voltage 18 kHz
Minimum

Current 6 kHz
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Index

A
abbreviations and acronyms 252

absolute limits 156

AMI internet e-mail address 235

AMI web address 235

applicable hardware xii

B
beep

editing PSw P/S ramp rate 85
editing ramp rate 85
error messages 209
incorrect password 123, 130
locked command 123
mismatch between pswitch and power supply 

currents 145
on change range 97
on initiate ramping 82
on select supply 99
on setting Current Limit below TARGET FIELD 

SETPOINT 114
on setting TARGET FIELD SETPOINT above Ic 117
parameter outside range 76, 156
pswitch 80
pswitch did not properly transition to the supercon-

ducting state 142

brightness 121

C
cable interconnections. See interconnects
canceling entry 76

cleaning - see routine maintenance
clearing the quench history 214

coil constant
acceptable values 105
calculate 105
defined 105
lock 127

command
error messages 209

device errors 213
query errors 211

overview 165
command handshaking 169
condition register 166
event register 166
SCPI introduction 165
standard event register 168
status byte 167

status system 165
status system diagram 166

reference
locking 192
protection commands 192
quench control 204, 205
ramping commands 198
ramping states 201
status commands 181
switch heater control 203
system commands 177
trigger commands 208
trigger functions 207

summary
conventions 157
protection commands 161
protection configuration queries 161
quench state 163, 164
ramp configuration 162
ramping state 163
setup configuration queries 159
switch heater 163
system-related commands 158
trigger control 164

compatible power supplies xii, 105

configuration
system

four-quadrant high-current supply 34, 40, 44
four-quadrant low-current supply 48
general 29
master supply 17
non-standard 63
power lead size 30
slave supply 17
standard configurations 12
third-party supplies 63
unipolar supply 54

connectors
AMICTRL 33
analog I/O 36, 37, 41, 45, 56
aux inputs 248
current transducer signal 241
DCCT out 33
Ethernet communication 33, 36, 39, 43, 47, 50, 53, 56, 

250
high current transducer 33
LHe level/temp 30, 33, 36, 37, 41, 45, 50, 53, 56, 239
magnet station 30, 33, 36, 37, 41, 45, 50, 53, 56, 237
program out 29, 33, 36, 37, 41, 45, 50, 51, 56, 242
quench I/O 33, 36, 37, 41, 45, 50, 53, 56, 244
RJ-45 - see Ethernet
RS-232 serial communication 251
shunt terminals 240
system interconnect 29
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USB/VCP serial communication 33, 36, 39, 43, 47, 50, 
53, 56

current limit 67, 82, 85, 86, 87, 89, 96, 123, 137, 139, 
188, 202

current limit symmetry 114

current transducer
connector 241
current direction 37
power 71

D
data logging 207

de-energizing the system 70

default display modes 72

default password 123

default settings 156

DHCP 132, 134, 220, 226

diode
light emitting - see LED
protective - see protective diode

display
asterisk 75, 78
brightness 121
current 67
field / current 73
field units 73
font size 121
magnet quench indicator 74
mode status indicators 74
turn on supply prompt 69
up/down arrow 76
voltage 73, 90

display brightness 121

display font 121

dual-quadrant operation 22

E
encoder - see fine adjust knob
energizing the system 69

energy absorber
lock 128
operation 64, 66
present 108

energy recuperation 259

entering values 75

error messages 209

ESD precautions 223, 228

Ethernet
cable 215, 219
configuration

connector 173, 219, 250
termination characters 173

null-modem/crossover cable 215, 219, 225
port 173, 215, 219
slow connection 235
stateless connection 174
Telnet broadcast 174
VISA 174

Ethernet link status
blinking amber 250
steady green 250

example
Ethernet communication setup 219
magnet specification sheet 135
Model 430 remote control application 215
ramp rate menus 85
ramping functions 148
serial communication setup 218
setup 135
system setup 135

external quench detect 115, 121

external rampdown 120, 121, 129, 153, 154, 155, 201, 
205, 206

external rampdown input 246

F
failure to load 70

FAILURE TO LOAD message 230

field display 73

field units 122

fine adjust knob
coil constant 105
current limit 114
custom ps

max output current 101
max output voltage 100
min output current 100
min output voltage 100

displayed up/down arrow 76
enter key vs. esc. key 77
immediate affect on the system 77
lock/unlock 127
pswitch cooled time 112
pswitch cooling gain 113
pswitch current 110
pswitch heated time 111
pswitch power supply ramp rate 113
ramp rate 85
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shift key 91
slow/very fine resolution 77
stability setting 103
target current in HOLDING mode 139
to adjust numeric values 76
velocity sensitive 77
voltage limit 88

firmware upgrade
via FTP 225

firmware upgrades 224

firmware version screen 235

four-quadrant operation 23, 99

fuses 229

I
Ic

equation 117
how to display value 119
offset 119
slope 119

inductance, calculate 107

installation
earth ground 25
enclosure feet 26
magnet system characteristics 29
mounting the 430 26
mounting the supply 26
power 27
power supply and Programmer ground 29
unpacking 26

interconnects
multi-axis 57

interrupting an automatic sequence 91

IP Address 131, 132, 133, 134, 173, 220, 226, 235, 252

K
keys

arrows 78
enter 75, 94
esc 76, 94
ESCape 78
fine adjust 76
manual control 138
menu 78
persistent switch control 79
ramp / pause 83
ramp rate 84
ramp to zero 83
ramp/pause 137
shift 76
shift persistent switch control 79

target field setpoint 82
voltage limit 87

L
LabVIEW 222

LED
current leads energized 93
definition 253
field at target 66, 92, 154
magnet in persistent mode 80, 93, 140, 142, 146, 154, 

203
magnet quench 93, 150
power-on 92
shift 84

load submenu
calculate inductance 107
coil constant 105
enable external rampdown 120
enable quench detect 115, 121
pswitch cooling gain 113
pswitch cooling time 112
pswitch current 110
pswitch current detect 109
pswitch heated time 111
pswitch installed 108
pswitch ramp rate 112
stability setting 103

locked 123, 129

long discharge time 21

loop gain 104

M
magnet current

drifts while PSwitch cooling 235
oscillating 230
viewing established persistent current 82, 144

magnet specs 135

Magnet-DAQ application 215
download links 216
Windows installation 217

menu
cursor 78
navigation 78, 94
structure diagram 95

menus
load submenu 102
misc submenu 121
net settings submenu 131
net setup submenu 132
supply submenu 96

misc submenu
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coil constant lock 127
current limit lock 127
display brightness 121
display brightness lock 129
external rampdown lock 129
field / current lock 126
field units 122
field units lock 126
fine adjust lock 127
increment / decrement field lock 125
net setup lock 129
operational constants 117
persistent switch settings lock 128
power supply lock 125
pswitch control lock 124
quench detect lock 128
quench rate 116
quench rate lock 128
ramp / pause lock 124
ramp rate time units 122
ramp segments 122
ramp settings lock 124
reset quench lock 125
settings password lock 129
settings protection 122
stability settings lock 126
target field setpoint lock 124
voltage limit lock 125
voltmeter lock 127
Vs / Vm lock 127

Model 430
appears to lock up 235
remote control application 215

Multi-Axis Systems 57

N
net settings submenu

address assignment 131
gateway address 132
IP address 131
subnet mask 132
system name 131

net setup submenu
gateway IP address 134
IP address assignment 133
subnet mask 133
system IP address 133

null-modem/crossover cable
Ethernet 215, 219, 225
RS-232 172

O
operating modes

bipolar 22

dual-quadrant 22
four-quadrant 23
single-quadrant 21

operating voltage, changing 28

operation 69

operational constants
aux-in 3 offset value 120
aux-in 3 scale factor 120
example graph 118
how to display Ic 118
Ic offset 119
Ic slope 119
protection mode 117
remote commands 160, 189, 197
submenu description 117
temperature display 73, 119
tmax 119

P
password 123, 129

pause 83

persistent mode
entering 141
exiting 144
viewing established magnet current 82, 144

persistent switch
abbreviations 253
beep 80
control 140
cooled time 76, 79, 80, 109, 112, 141, 149, 156
cooling 74, 81, 112, 113, 138, 141, 146, 235
cooling gain 76, 80, 81, 109, 113, 156, 235
current 110
current detect 109
defaults

cooling gain 81
cooling period 81
heating period 80

heated time 76, 80, 109, 111, 141, 145, 156
heating 29, 74, 80, 92, 111, 138, 140, 147, 154, 155
heating current 76, 80, 109, 110
installed? 108, 160, 187
not installed on magnet 63, 103
ramp rate 76, 79, 80, 85, 109, 112, 142, 145, 188
settings lock 128, 196

power supply
4-quadrant 34, 40, 44, 48
4-quadrant high-stability 31
applicable xii
compatibility 98
displayed current 67
displayed voltage 74
operating characteristics 20
ps unit details 259
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ps unit front panel layout 15
routine maintenance 223
system integral components 1
system interconnects 29, 57
system terminology 252
system troubleshooting 228
third-party 63
unipolar system 54

power up/down sequence 69

powering system off 70

powering system on 69

power-up test 65

programmed current 82

protection password 123, 129

protective diode
magnet 233, 234
power supply 54, 232

pswitch - see persistent switch

Q
quench detection 116, 150

disabling 115, 151
enabling 115
external in/out 151, 244
indicator 74
switch failure 152

quench rate 116

quench, magnet xv

R
ramp modes 138

ramp rate time units 122

ramp segments 122

rampdown, external - see external rampdown
ramping

automatic ramping 138
basic relationships 137
direct current manipulation 139
example 148
manual increment or decrement 138
mode symbols 74
ramp to zero 139
segmented 85, 86, 87, 122, 124, 137, 139, 160, 164, 

191, 193, 198, 200, 205, 206, 247
states 137, 203

remote control application
frequently asked questions 217
IP address 216

links 217
Magnet-DAQ 215

remote interface reference - see command
return authorization 236

RJ-45 connector - see Ethernet
routine maintenance 223

RS-232 configuration
connector 218, 251
parameters 172
termination characters 172

S
safe state 91

safety
cryogens xiii
equipment xvii
legend xvii
quenches xv

segmented ramping 122
see ramping, segmented

settings 123

settings password 129

settings protection 122

setup
example 135
load submenu 102
misc submenu 121
supply submenu 96

setup lock 129

Shift Key Commands
Decrement Field 89
ESC 91
Field <> Current 89
Field Units 90
Fine Adjust 91
Increment Field 89
Persist. Switch Control 79, 91
Persistent Switch Heater Current 90
Ramp Rate 84
Ramp to Zero 91
Reset Quench 88
Voltage Limit 87

short-circuit operation 64

short-circuit stability setting 104

short-sample mode 255

shunt accuracy 67

shunt current measurement 12

shunt terminals 240
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Single-key Commands
Persistent Switch Control 79
Ramp / Pause 83
Ramp To Zero 83
Target Field Setpoint 82

single-quadrant operation 21

slow networks 235

stability setting ??–65, 90, 103–104, 231

stabilizing resistor 63

stateless communication 174

status indicator
current-limited 74
temperature-limited 74, 119
voltage-limited 74

submenus 95

supply submenu
max output current 101
max output voltage 100
min output current 100
min output voltage 100
select current range 96
select power supply 97
v-v mode range 101

system configuration - see configuration
system features 1

system interconnects
multi-axis 57
single-axis 29

T
TeraTerm 218, 220

terminal torque limits 13, 18, 19

test procedure 65

torque limit on terminals 13, 18, 19

troubleshooting
cannot enter persistent mode 233
cannot exit persistent mode 233
charges slowly 231
communication failures 234
contacting AMI support 235
excessive LHe losses 234
magnet current drifts while PSwitch cooling 235
no field display 234
no power 229
operating voltage 28
oscillation 230
quenches 233
replacing the battery 230
replacing the Model 430 fuse 229
unidirectional current with four-quadrant supply 232

voltage selector 229
will not charge 231, 232
will not discharge 231, 233

troubleshooting hints 228

Turn on power supply prompt 69

turn on supply shortcut 70

U
unstable power supply 230

USB/VCP configuration
parameters 171

V
VCP configuration

termination characters 171

velocity sensitivity of fine adjust knob 77

ventilation
Model 430 26
supply 26

voltage limit 87

Z
zero flux current measurement 2, 12, 71
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