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Certification 

Valhalla Scientific Inc. certifies that this instrument was thoroughly tested, inspected, and 

found to meet published specifications when shipped from the factory. Valhalla Scientific, 

Inc. further certifies that its calibration measurements are traceable to the National Institute 

of Standards and Technology to the extent allowed by N.I.S.T.’s calibration facility.  

Due to continuing product refinement and due to possible parts manufacturer change, 

Valhalla Scientific, Inc. reserves the rights to change any or all specifications without notice. 

 

Warranty Statement 

The warranty period for this instrument is stated on your invoice and packing list. Please 

refer to these to determine appropriate warranty dates. 

Valhalla Scientific, Inc. will repair the instrument during the warranty period provided it is 

return to our repair and calibration facility freight prepaid. No other warranty is expressed 

or implied. 

Valhalla Scientific, Inc. is not liable for consequential damages. 

Permission and a Return Material Authorization number (RMA) must be obtained directly 

from the factory for warranty repairs. No liability will be accepted if returned without such 

permission. 
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Document History 

All Editions and Updates of this manual and their creation date are listed below. The first edition 
of the manual is 1. The edition number increases by 1 whenever the manual is revised. Updates, 
which are issued between editions, contain replacement pages to correct or add additional 
information to the current Edition of the manual. Whenever a new Edition is created, it will 
contain all of the update information for the previous Edition. Each new Edition or Update also 
includes a revised copy of this documentation history page. 
 

Edition 1 ................................................................................................................ June 2009 
 
 

  

ManualsPlus.com

https://www.manualsplus.com/


v 

Safety Symbols 

Instruction manual symbol affixed to product. Indicates that 
the user must refer to the user manual for specific WARNING 
or CAUTION information to avoid personal injury or damage 
to the product. 

 
 
 
 

Warning - Risk of Electrical Shock.  

  

Procedure, Practice, or 
Condition that could 
possibly cause damage to 
Equipment or permanent 
loss of data. 

Procedure, Practice, or 
Condition that could 
possibly cause bodily 
injury or death! 
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Warnings 

The following general safety precautions must be observed during all phases of operation, service, and 
repair of this product. Failure to comply with these precautions or with specific warnings elsewhere in 
this manual violates safety standards of design, manufacture, and intended use of the product. Valhalla 
Scientific assumes no liability for the customer’s failure to comply with these requirements.  
 
Ground the equipment: For Safety class 1 equipment (equipment having a protective earth terminal), 
an interrupted safety earth ground must be provided from the main power source to the product input 
wiring terminals or supplied power cable. 
 
DO NOT operate the product in an explosive atmosphere or in presence of flammable gases or fumes. 
 
For continued protection, replace the line fuse(s) only with fuse(s) of the same voltage and current 
rating and type. DO NOT use repaired fuses or short-circuited fuse holders.  
 
Keep away from live circuits: Operating personnel must not remove equipment covers or shields. 
Procedures involving the removal of covers or shields are for the use of service-trained personnel only. 
Under certain conditions, dangerous voltage may exist even with the equipment switched off. To avoid 
dangerous electrical shock, DO NOT perform procedures involving cover or shield removal unless you 
are qualified to do so.  
 
DO NOT operate damaged equipment: Whenever it is possible that the safety protection features built 
into this product have been impaired, either through physical damage, excessive moisture, or any other 
reason, REMOVE POWER and do not use the product until safe operation can be verified by service-
trained personnel. If necessary, return the product to Valhalla Scientific for service and repair to ensure 
that safety features are maintained. 
 
DO NOT service or adjust alone: Do not attempt internal service or adjustment unless another person, 
capable of rendering first aid and resuscitation, is present. 
 
DO NOT substitute parts or modify equipment: Because of the danger of introducing additional 
hazards, do not install substitute parts or perform any unauthorized modification to the product. Return 
the product to Valhalla Scientific for service and repair to ensure that safety features are maintained. 
 
Measuring high voltage is always hazardous: ALL multimeters input terminals (both front and rear) 
must be considered hazardous whenever inputs greater than 42V (dc or peak) are connected to ANY 
input terminal. 
 
Permanent wiring of hazardous voltage or sources capable of delivering greater than 150VA should be 
labeled, fused, or in some other way protected against accidental bridging or equipment failure.  
 
DO NOT leave measurement terminals energized when not in use. 
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the left posts are the positive and negative voltage sense terminals used 
to monitor the voltage drop across the load. 

When using Valhalla test 
leads, the tabbed side of 
each banana jack is 
connected to the current 
terminals. This ensures 
that current is carried in 
the largest conductor of 
the cable, and that the 
voltage input is shielded. 

The 4-Wire configuration 
eliminates errors normally caused by test lead and contact resistances. In 
many applications the contact resistance can exceed the value of the load 
by several orders of magnitude. The 4300C bypasses this potential error 
source by providing two terminals of constant current and an additional 
two terminals for high impedance voltage sensing. The result is a fast, 
accurate resistance measurement of the load, independent of the 
resistance of the current carrying leads. The Theory of Operation in 
Chapter 7 will illustrate how the 4-wire principle is used to eliminate lead, 
wire, and contact resistances as potential error sources. 

  

Figure 13 – Banana Plugs to Binding Post 
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For flat surfaces, you can 
use between two 
different spring loaded 
surface probes. 

If this is your choice of 
leads, simply press one 
probe against one side of 
the surface of your load, 
making sure that the 
surface of the probe is in 
full contact with the 

surface of the load. Press the second probe against the surface at the 
oppose side of your load making sure that the surface of the probe is in 
full contact with the surface of the load. 

 

 For hard to reach 
surfaces, Valhalla 
Scientific offers three 
different sets of spring 
loaded dual needle 
probes that differentiate 
in overall size and 
distance between the 
needles. 

If this is your choice of 
leads, simply press both 
the needles of one probe 

against one end of the surface of your load, press both needles of the 
second probe against the surface at the oppose end of your load. 

  

Figure 19 – Surface 
Type clips 

Figure 20 – Dual 
Needle type probes 

ManualsPlus.com

https://www.manualsplus.com/


https://www.manualsplus.com/


https://www.manualsplus.com/


4300C User Manual 

3-16 

 

ManualsPlus.com

https://www.manualsplus.com/


https://www.manualsplus.com/


4300C User Manual 

4-2 

The variation of resistance (ΔR) divided by the initial resistance (R0), is 
equal to the temperature coefficient of the material (α) multiplied by the 
variation of temperature (ΔΤ). 

Expressed in terms of the resistance: 

𝑅𝑅 − 𝑅𝑅0

𝑅𝑅0
= 𝛼𝛼(𝑇𝑇 − 𝑇𝑇0) or 𝑅𝑅 = 𝑅𝑅0[1 + 𝛼𝛼(𝑇𝑇 − 𝑇𝑇0)] 

To better understand our uses of the equation, we will now express it in 
terms of our application. 

𝑅𝑅𝑀𝑀 = 𝑅𝑅𝐶𝐶[1 + 𝛼𝛼(𝑇𝑇𝐴𝐴 − 𝑇𝑇𝑅𝑅)] 

Where RC is the compensated value, RM is the measured resistance, TA is 
the ambient temperature and TR is the temperature reference. The 
compensated resistance is therefore calculated as follows: 

𝑅𝑅𝐶𝐶 =
𝑅𝑅𝑀𝑀

1 + 𝛼𝛼(𝑇𝑇𝐴𝐴 − 𝑇𝑇𝑅𝑅) 

The user can select from a list of temperature coefficients and 
temperature references. The list is based on the most commonly used 
values. The user can also customize these settings with unique values. 

Once the temperature coefficient and the temperature reference are set, 
the instrument’s task is to measure the load resistance and the ambient 
temperature. After all the variables are determined, the 4300C 
automatically calculates the compensated resister value. 

Here is an example of the equation. 

Let’s assume that we are measuring a copper wire, and we wish to know 
the resistance value at a temperature of 20°C. The temperature 
coefficient of copper is 0.003931Ω/°C. 

If the load measures 1.0000Ω and the ambient temperature is 22.5°C: 

𝑅𝑅𝐶𝐶 =
1

1 + 0.003931(22.5 − 20) = 0.9903Ω 

The value of the load at 20°C would be 0.09903Ω. 
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The primary command group is further divided into four subgroups as 
follows: 

1. Addressed Command Group - applied only to addressed devices. 

2. Universal Command Group - applied to all devices. 

3. Listen Address Group - set of device listen addresses. 

4. Talk Address Group - set of device talk addresses. 

Data in the above command groups is sent with ATN "true". These type of 
commands are understood by all devices using the IEEE-488 standard. 
When data is sent with ATN "false", it is referred to as a device dependent 
command. A device dependent command is specific to a particular 
device, and may or may not be understood by other devices. 
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Programmer's Manual for the correct command syntax. The 4300C is assumed 
to be at address 12. 

 
 
 
 

The execution of this program results in a continuous display of the resistance 
measurement, updated at the conversion rate of the instrument's A-to-D 
converter. 

The result is returned in scientific notation, in ohms. As an example, assume 
that the 4300C is in the 2V and .1mA ranges and the front panel display 
indicates "10567" which is 10,567Ω. The program above is executed. 

The 4300C responds with the following number (contained in A$): 

+1.0567E+4 

This is the measurement in scientific notation, in ohms. The "E" signifies a 
power of 104, or 10000. This means that the significant digits of the response 
should be multiplied by 10000. 

In another example, assume that the 4300C is in the 20mV and 10A ranges, and 
the front panel display indicates "1.9095" which is equal to 1.9095mΩ. The 
program is executed. 

The 4300C responds with the following number (contained in A$): 

+1.9095E-3 

This is the measurement in scientific notation, in ohms. The "E" signifies a 
power of 10-3, or 0.001. This means that the significant digits of the response 
should be multiplied by 0.001. 

An over-range condition is indicated by: 

+2.0000E±? 

Each response is terminated with an "output data terminator" which is used to 
signal the end of the transmission to the controller.  

The default terminator is a C
R

L
F (carriage-return and line-feed). The terminator 

may be changed using the "D" command. Refer to Output Data Terminator 

section of this chapter. 
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Table 13 - IEEE  
Commands  
Quick Reference 

 

ASCII 
CODE: 

VX IX QX DX CX 

X= 0 20mV 0.1mA No SRQ C
R

L
F Test Current OFF 

 1 200mV 1mA 
SRQ on Input 

Error 
C

R
L

F w/EOI Test Current ON 

 2 2V 10mA  C
R  

 3  100mA  C
R

 w/EOI  

 4  1A    

 5  10A    

 

S Selects hold mode / Triggers single reading 

T  Selects continuous reading mode 

N  Selects normal mode (TCM OFF) 

A  Selects TCM mode ON 

L  Returns 4300C to Local 

E  Configuration Status Word Query 
( Q?V?I?SND?C?UHF ) 
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:SYST:ERR? 

QUERY Sends the System Error value to the remote host. 
Cleared with *CLS<crlf> 
 
Syntax:   :SYST:ERR? 
 
Example:  :SYST:ERR?<crlf> 
 
Response:  1F<crlf> 
 
Power-on default = 0 
 

 
BCD COMMAND 

Selects BCD mode on or off 
 
Syntax:   BCD <ON or OFF> 
 
Example:  BCD ON<crlf> 

BCD?<crlf> 
ON<crlf> 

 
Power-on default = OFF 
 
Note: BCD mode on puts the logic level BCD on the rear panel connector and the ranges 
on the relays outputs. See the BCD Interface section of this chapter for BCD connector 
pin-outs and relay descriptions. 
 

BCD QUERY 

Responds with BCD mode on or off 
 
Syntax:   BCD? 
 
Example:  BCD?<crlf> 

ON<crlf> 
Response:  <"ON" or "OFF"> 
 
Power-on default = OFF 
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CALDATE QUERY 

Request the last calibration date and technician initials. 
 
Syntax:   CALDATE? 
 
Response:  "00-00-04 VSI" 
 
Power-on default = "00-00-00 VS####" 
 

*CLS COMMAND 

Sets buffers to power on default. 
 
Syntax:   *CLS<crlf> 
 

CNFG COMMAND 

Turns on and off system configuration items. Alarms, key beeps, other features. 
 
Syntax:  CNFG <item number>, <ON or OFF> 
 
Example:  CNFG 1, ON<crlf> 

CNFG? 1<crlf> 
ON<crlf> 
 
1 - Suppress Alarms 
2 - Suppress Key Beeps 
 

Power-on defaults = OFF 
 

CNFG QUERY 

Responds with CNFG mode on or off 
 
Syntax:   CNFG? 
 
Example:  CNFG? 2<crlf> 

ON<crlf> 
 
Response:  <"ON" or "OFF"> 

 
1 - Suppress Alarms 
2 - Suppress Key Beeps 

 
Power-on defaults = OFF (pleasantly noisy) 
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FAULT COMMAND 

Sets an alarm fault to watch the system react. 
 
Syntax:   FAULT <Hexadecimal number> 
 
FAULT_ALARM_NO_FAULT  00 
FAULT_ALARM_OVER_TEMP  01  Internal temperature too high 
FAULT_ALARM_CAL_LIMIT  02  Input level for calibration exceeded limit 
FAULT_ALARM_TCM   04  Input level for TCM calibration exceeded limits 
FAULT_ALARM_CMD_CHAR  08  Unprintable characters received / cmd too long 
FAULT_TXBUF_SPACE   10  Low on space in transmit buffer 
FAULT_ALARM_TXBUF_FULL  20  Serial transmitter buffer full 
FAULT_ALARM_RCVBUf_FULL  40  Serial receiver buffer full 
FAULT_ALARM_NVRAM  80  NV RAM fault 
Power-on default = 00 

 
FAULT QUERY 

Returns the alarm bit mapped byte. 
 
Syntax:   FAULT? 
 
Response:  2 digit Hexadecimal number 
 
FAULT_ALARM_NO_FAULT  00 
FAULT_ALARM_OVER_TEMP  01 Internal temperature too high 
FAULT_ALARM_CAL_LIMIT  02  Input level for calibration exceeded limit 
FAULT_ALARM_TCM   04  Input level for TCM calibration exceeded limits 
FAULT_ALARM_CMD_CHAR  08  Unprintable characters received / cmd too long 
FAULT_TXBUF_SPACE   10  Low on space in transmit buffer 
FAULT_ALARM_TXBUF_FULL  20  Serial transmitter buffer full 
FAULT_ALARM_RCVBUf_FULL  40  Serial receiver buffer full 
FAULT_ALARM_NVRAM  80  NV RAM fault 
 
Power-on default = 00 
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HLC COMMAND 

Selects HLC mode on or off 
 
Syntax:   HLC <ON or OFF> 
 
Example:  HLC ON<crlf> 

HLC?<crlf> 
ON<crlf> 

 
Power-on default = OFF 
 
Note: HLC mode on puts the logic level HLC relays on the rear panel connector and the 
ranges on the relays outputs. See Chapter 4 for HLC relay contact descriptions. 
 

HLC QUERY 

Responds with HLC mode on or off 
 
Syntax:   HLC? 
 
Example:  HLC?<crlf> 

ON<crlf> 
 
Response:  <"ON" or "OFF"> 
Power-on default = OFF 

 
HLCHI COMMAND 

Sends the Hi-Lo Comparator High Limit for current range. 
 
Syntax:   HLCHI <value> 
 
Where value = 1.0000 for 1Ω in the 3Ω range and 100.00 for 100mΩ in the 100mΩ 
range, and 00.500 for .5kΩ in the 20kΩ range. 
 
This command writes the value to RAM memory only. To store these values in non-
volatile memory follow with SAVSETUP. Send RANGE command before sending this 
command. Must send all 5 digits with leading zeroes. 
 
Power-on default = Depends on range. 
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HLCHI? QUERY 

Reads the Hi-Lo Comparator high value from RAM for range. 
 
Syntax:   HLCHI? 
 
Response:  Floating (fixed) point Ohm value for current range. 
 
"1.0000" for 1Ω in the 2Ω range and 100.00 for 100mΩ in the 200mΩ range. 
 
This command reads the value from RAM memory only. If you have used the HLCHI 
command to write a HLC value it will be different than the value stored in non-volatile 
memory if the SAVSETUP command has not been sent. 
 
Power-on default = Depends on range. 
 

HLCLO COMMAND 

Sends the Hi-Lo Comparator Low Limit for current range. 
 
Syntax:   HLCLO <value> 
 
Where value = 1.0000 for 1Ω in the 1Ω range, 100.00 for 100mΩ in the 100mΩ range, 
1.000 for 1k in the 1kΩ range. 
 
This command writes the value to RAM memory only. To store these values in non-
volatile memory follow with SAVSETUP. Send RANGE command before sending this 
command. 
 
Power-on default = Depends on range. 
 

HLCLO? QUERY 

Reads the Hi-Lo Comparator low value from RAM for range. 
 
Syntax:   HLCLO? 
 
Response:  Floating (fixed) point Ohm value for current range. 
 
"1.0000" for 1Ω in the 1Ω range and 100.00m for 100mΩ in the 100mΩ range, 1.0000k 
for 1kΩ in the 1kΩ range. This command reads the value from RAM memory only. If you 
have used the HLCLO command to write a HLC value it will be different than the value 
stored in non-volatile memory if the SAVSETUP command has not been sent. 
Send RANGE command before sending this command. 
 
Power-on default = Depends on range. 
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*IDN? QUERY 

Returns the IEEE or RS-232 identification string from non-volatile. 
 
Syntax:   *IDN?<crlf> 
 
Response: ID string "VALHALLA SCIENTIFIC 4300C,1.01G,0" 
 
Example:  *IDN?<crlf> 

"VALHALLA SCIENTIFIC 4300C,1.01G,0"<crlf> 
 
ID_STRING  : "VALHALLA SCIENTIFIC" 
VERSION :  "1.01G" 
MODEL  :  "4300C" 
HARDWARE_VER  :  "0" 
OPTION_STRING  :  "Option(s) : GPIB(IEEE488.2)" 
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KEY COMMAND 

Presses a key from the interface, use for macros when the command you desire is not 
listed here. 
 
Syntax:  KEY <key number> 
 
Response:  <crlf> (only after the key has been processed) 
 
Key number = 0 - 24 
 
0  KEY_NO_KEY 
1  KEY_0 
2  KEY_3 
3  KEY_CLEAR 
4  KEY_9 
5  KEY_LOCAL 
6  KEY_RESET 
7  KEY_FUNC 
8  KEY_ENTER 
9  KEY_DP 
10  KEY_RANGE_4 
11  KEY_2 
12   KEY_RANGE_5 
13   KEY_5 
14   KEY_RANGE_6 
15   KEY_8 
16   KEY_6 
17   KEY_NOTUSED 
18   KEY_RANGE_2 

19    KEY_1 
20    KEY_RANGE_1 
21    KEY_4 
22   KEY_RANGE_0 
23   KEY_7 
24   KEY_RANGE_3 
 
KEY_UPDATE   KEY_1 
KEY_HLC   KEY_2 
KEY_ADDR   KEY_3 
KEY_RUNHOLD  KEY_4 
KEY_PRINT   KEY_5 
KEY_TCM   KEY_6 
KEY_AUTO_RNG  KEY_7 
KEY_CAL   KEY_8 
KEY_BCD   KEY_9 
KEY_VIEW   KEY_0 
KEY_DISPLAY   KEY_1 
KEY_mk   KEY_DP 

 
Power-on default = 0 
 
Note: The remote key macro command was developed so our customers can literally 
perform any action from the remote available to the key press enthusiast. This 
capability is not without restrictions. Illegal key sequences may get the machine in a 
menu you do not expect or cause the meter to not process properly the keys you send. 
Key presses are human interface and therefore not buffered. 
Because of this key delays may be necessary as sending keys too quickly may lose keys. 
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KEY? QUERY 

Returns the decimal number of the key last key processed by the state machine. This 
query returns any key in the remote mode even if the key is locked out by remote 
mode, i.e. KEY_LOCAL is not locked out. 
 
Syntax:   KEY?<crlf> 

21<crlf> 
 
Response:  Decimal Key value between 0-24, 0 = No key pressed 
 
0  KEY_NO_KEY 
1  KEY_0 
2  KEY_3 
3  KEY_CLEAR 
4  KEY_9 
5  KEY_LOCAL 
6  KEY_RESET 
7  KEY_FUNC 
8  KEY_ENTER 
9  KEY_DP 
10  KEY_RANGE_4 
11  KEY_2 
12   KEY_RANGE_5 
13   KEY_5 
14   KEY_RANGE_6 
15   KEY_8 
16   KEY_6 
17   KEY_NOTUSED 
18   KEY_RANGE_2 

19    KEY_1 
20    KEY_RANGE_1 
21    KEY_4 
22   KEY_RANGE_0 
23   KEY_7 
24   KEY_RANGE_3 
 
KEY_UPDATE   KEY_1 
KEY_HLC   KEY_2 
KEY_ADDR   KEY_3 
KEY_RUNHOLD  KEY_4 
KEY_PRINT   KEY_5 
KEY_TCM   KEY_6 
KEY_AUTO_RNG  KEY_7 
KEY_CAL   KEY_8 
KEY_BCD   KEY_9 
KEY_VIEW   KEY_0 
KEY_DISPLAY   KEY_1 
KEY_mk   KEY_DP 

 
Usage: Keys are polled every 25ms in a timer interrupt. This routine changes mode to 
local and responds with the last key pressed. It can sense keys even in remote mode. 
Keys are debounced but are not tested for each menu state. 
In other words, sending KEY 4 in a state that does not accept that key will have no effect 
to change the state. In addition if the KEY X commands are sent without enough interval 
the key handler task will not have executed and the key press can be overwritten by the 
next key command and the previous one is skipped. This is due to no buffering of 
remote key presses. 
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LOCAL COMMAND 

Returns meter to local mode, remote LED off, Goto Local. 
 
Syntax:   LOCAL 
 
Returns:  <crlf> 
 
Power-on default = LOCAL mode 
 
Notes: REMOTE mode is selected when the meter receives a valid character (not <crlf>. 
Once selected, all keys are disabled and will not be scanned. Therefore no key beeps 
with the exclusion of the LOCAL key at the top right of the key pad. This key is active in 
REMOTE mode and will extinguish the REMOTE LED and transition the device to the 
front panel local user mode. 
 

LOG COMMAND - Selects LOG mode on or off 

Syntax :  LOG <ON or OFF>,0 (synonymous with OHMS?) 
 
Example:  LOG ON 0<crlf>   (space or comma) 

13.693<crlf> 
13.664<crlf> 
 
LOG ON,4   (default) 
13.693<crlf> 
13.664<crlf> 
 
LOG ON,6 
13.693,23.2,.0003931,13.699,20.0 

 
Possible options, responses as if the following queries sent 
=============== 
0 – OHMS? 
1 – OHMS?,ATOD1?,RDNG? 
2 – ATOD1? 
3 – ATOD1?,RDNG? 
4 – RDNG? 
5 – RDNG?,RANGE? 
6 – OHMS?,EXTEMP?,Setup.TC.Load_Coeff,COMPENSATED_OHMS,Ref_Degress 
7 – EXTEMP? 
8 – EXTEMP?,RDNG? (Run TCM ON first) 
9 – LOG PENDING, starts when user presses PRINT 
 
Power-on default = OFF 
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OHMS? QUERY 

Responds with reading from the front panel display and causes an immediate update of 
the conversion so repeated query requests gets most accurate data. Send range 
command or AUTO prior to sending this to get the scaling factor. 
The Ohms omega, milli and kilo characters are removed during remote formatting. 
 
Syntax:  OHMS? 
 
Example: OHMS?<crlf> 

20.000<crlf> (on 20m or 20k Ohm ranges) 
 
Response:  <20.000<crlf>> 
 
Power-on default = 0.000 
 
Note: For Scientific notation/Engineering format, use RDNG? 
 

*OPT? QUERY 

Returns the option text strings factory installed on meter from nonvolatile. 
 
Syntax:  *OPT? 
 
Example:  *OPT?<crlf> 

Option(s) : 
GPIB(IEEE488.2),BCD,PLC,HLC,TCM,AUTO,RS232,USB<crlf> 
 

 
VOLTAGE RANGE COMMAND 

Selects a voltage range 
 
Syntax:  VRANGE <range number> 
Range number = 1 – 3 
 
1 = 20mV 
2 = 200mV 
3 = 2V 
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CURRENT RANGE COMMAND 

Selects a current range 
 
Syntax:  IRANGE <range number> 
Range number = 1 – 6 
 
1 = 10A  4 = 10mA 
2 = 1A  5 = 1mA 
3 = 0.1A 6 = 0.1mA 
 

RANGE? QUERY 

Returns the selected range. 
 
Syntax:  RANGE? 
 
Response: Range number = 1 – 18 
 
1 = RNG1 2.0000mΩ (I1+V3)   10 = RNG10 2.0000Ω (I-4+V3)   
2 = RNG2 20.000mΩ (I1+V2)   11 = RNG11 20.000Ω (I4+V2) 
3 = RNG3 200.00mΩ (I1+V1)   12 = RNG12 200.00Ω (I4+V1) 
4 = RNG4 20.000mΩ (I2+V3)   13 = RNG13 20.000Ω (I5+V3) 
5 = RNG5 200.00mΩ (I2+V2)   14 = RNG14 200.00Ω (I5+V2) 
6 = RNG6 2.0000Ω (I2+V1)   15 = RNG15 2.0000kΩ (I5+V1) 
7 = RNG7 200.00mΩ (I3+V3)   16 = RNG16 200.00Ω (I6+V3) 
8 = RNG8 2.0000Ω (I3+V2)   17 = RNG17 2.0000kΩ (I6+V2) 
9 = RNG9 20.000Ω (I3+V1)   18 = RNG18 20.000kΩ (I6+V1) 
 

VOLTAGE RANGE QUERY 

Returns the selected voltage range. 
 
Syntax: VRANGE? 
 
Response: Range number = 1 - 3 
 
1 = 20mV 
2 = 200mV 
3 = 2V 
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CURRENT RANGE COMMANDS 

Returns the selected current range. 
 
Syntax: IRANGE? 
 
Response: Range number = 1 - 6 
 
1 = 10A  4 = 10mA 
2 = 1A  5 = 1mA 
3 = 0.1A  6 = 0.1mA 
 

TEST CURRENT COMMAND 

Selects TEST CURRENT on or off 
 
Syntax: TCURRENT <ON or OFF> 
 
Power-on default = OFF 

 
TEST CURRENT QUERY 

Responds with TEST CURRENT on or off 
 
Syntax: TCURRENT? 
 
Example: TCURRENT?<crlf> 
  ON<crlf> 
 
Response: <"ON" or "OFF"> 
 
Power-on default = OFF 
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RDNG? QUERY 

Responds with reading from the device in engineering notation. Query function also 
uses an immediate update of the conversion so repeated query requests gets the most 
accurate data. 
 
Syntax:  RDNG? 
 
Example: RDNG?<crlf> 

2.4321e+1<crlf> (on 20.000Ω ranges) 
 

Response: <value in reduced engineering notation<crlf>> 
 
Power-on default = 0.000e+0 
CAUTION: Will not work if the transmit interrupt happens to be busy with a display 
update and the following occurs: 
 
Remote  ->RANGE 6 <2kΩ) 
System  ->Places "REM^" in TX buffer (Tiny Display) 
System  ->Change to R6 
System  ->Places "2k^" in TX buffer (Tiny Display) 
System  ->Formats Display String "1.6543k^" 
Remote  ->READING? 
System  ->Places in TX buffer to VFD 'D' characters 
Remote  ->RANGE 4 
System  ->Change to R4 
System  ->Executes READING? query, uses Range=4 and last displayed value 
System  ->Places in TX buffer, next 'R' characters 
 

RESET COMMAND 

Executes a soft reset of the ADuC834 processor system. 
 
Syntax:  RESET 
Response: Front panel display show soft reset initiation. "RESETTING" is displayed 

flashing inverse mode for 300ms while all system configurations are 
returned to power up default. 

 
Example: RESET<crlf> 
 
Response: <crlf> 
 
Notes: Resetcpu() executes as soft reset of the system by "nicely" changing the return 
stack function and popping it. Expect a 500ms delay after receiving the linefeed before 
transmitting next command. 
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*RST COMMAND 

Sets buffers to power on default. 
 
Syntax:  *RST<crlf> 
 
Response: <crlf> 
 
Remote command buffer, Serial I/O, history, statistics, stability 
 

SAVSETUP COMMAND 

Stores current RAM setup data in NV RAM. 
 
Syntax:  SAVSETUP<crlf> 
 

SAVSETUP? QUERY 

Refreshes the current Setup from NV-RAM and then sends it to the remote port. 
 
Syntax:  SAVSETUP?<crlf> 
 
Response: FF  EE  DD  CC  BB  AA  99  88  77  66  55  44  33  22  11  00<crlf> 

FF  EE  DD  CC  BB  AA  99  88  77  66  55  44  33  22  11  00<crlf> 
FF  EE  DD  CC  BB  AA  99  88  77  66  55  44  33  22  11  00<crlf> 
 . . . . . . . . . . . .BB  AA  99  88<crlf> 
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*STB? QUERY 

Returns the command status byte. 
 
Syntax:  *STB? 
 
Response: Command status number = 0 - 0xFF 
 
Example: *STB?<crlf> 

01<crlf> 
 

Fragment: TCM ON<crlf> 
*STB?<crlf> 
TCM AFF<crlf> 
**STB?<crlf>  (returns * ERROR) 
03<crlf> 
TCM?<crlf> 
ON<crlf> 

 
0 = CMD_LAST_COMPLETE 
1 = CMD_UNKNOWN 
2 = CMD_MISSING_PARAM 
4 = CMD_INVALID_PARAM 
8 = CMD_MODE_OFF 
16 = CMD_INCORRECT_NUMBER_PARAMS 
32 = 
64 = 
128 = CMD_CALLAREALPGMR 

 
Power-on default = 0 
 
Note: After a command or query with or without a response, the *STB? query responds 
with hexadecimal number with bits mapped as above. The *STB? query clears the 
command status byte as does any other correctly completed command. The bits are 
"sticky" through the sending of the *STB? query response but are cleared after the data 
is transmitted. 
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TCM COMMAND 

Selects TCM mode on or off 
 
Syntax:  TCM <ON or OFF> 
 
Example: TCM ON<crlf> 

TCM?<crlf> 
ON<crlf> 
 

Power-on default = OFF 
 

TCM QUERY 

Responds with TCM mode on or off 
 
Syntax:  TCM? 
 
Example: TCM?<crlf> 

ON<crlf> 
 
Response: <"ON" or "OFF"> 
 
Power-on default = OFF 
Send this date after the calibration is complete followed by a SAVESETUP to store in EE 
memory. 
 

*TST? QUERY 

Causes internal self-test to run and returns the result. 
 
Syntax:  *TST? 
 
Response Format: %hd CAUTION:THIS FORMAT IS THE ONLY ACCEPTABLE BY IVI 

DRIVER. 
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o 4300C Main Board (4300C-700) – This portion of the ohmmeter contains 
the power supply and the constant current source. 

• Power Supply – This section converts the AC line power into the DC 
levels necessary to power the ohmmeter’s circuitry.  

• Constant Current Source – This section of the main board provides a 
stable test current that is passed through the load to develop a 
voltage across it. The value of this current for each range is indicated 
on the front panel of the instrument.  

 Current Source Reference – The current source reference voltage 
is provided by an internally opened zener reference and its 
associated components. The reference circuit provides a 1.0000 
volt output to the error amplifier circuit. 

 Error Amplifier – The error amplifier compares the reference 
voltage with the signal from the range switching circuit to drive 
the output stage. The ON/OFF signal from the control logic 
commands the error amplifier to turn on or off the output stage. 

 Output Stage – The output stage provides current gain capable of 
driving +10 amps into the unknown resistance. The ON/OFF signal 
from the control logic disables the current source output when 
the test current is turned off. 

 Range Switching – The range switching circuits provide six ranges 
of precision current shunts to control the output current. The 
current shunt values are selected so that 1V is dropped across the 
shunt for each current range (e.g. 10A in, 1V out; 1A in, 1V out; 
etc.). The operation of the current source is as follows: Current 
from the power supply flows through the load, output stage and 
current shunt. The voltage dropped across the shunt is compared 
to the reference voltage by the error amplifier. The error amplifier 
uses the voltage drop across the internal shunt to control the 
amount of current passing through the load as necessary to 
maintain a precise constant current. 

 Protection Circuitry – The protection circuitry protects the output 
stage from inductive kickback voltages. The UNSAFE signal 
indicates the presence of back EMF from the load. 
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o Micro-Controller Board (834u-701) –This is the central processing unit of 
the ohmmeter. The analog to digital conversion, the range selection, LED 
indicator selection and all other decision making processes occur in this 
portion of the instrument. 

• CPU – The micro-controller processes the data received by the ADC’s 
and sends a ohms reading to the display. Also from the data received 
from the keypad, the micro-controller selects the current range, 
activates the LEDs and sends data out from the rs-232 port. 

• ADC – The micro-controller’s analog to digital converters sense the 
voltage drop across the load. 

• TCM ADC – The micro-controller’s analog to digital converter sense 
the voltage across the temperature sensor (Omni Compensator). 

• Current Range Selector – The current range selection occurs within 
the microcontroller. According to the data received from the keypad, 
a signal is sent to activate the appropriate relay on the current source 
circuitry. 

• RS-232 – The RS-232 data is also sent and received by the micro-
controller. 

o Display – This is the visual interface to the user. The display receives its 
data directly from the micro-controller. 

o Keypad Board (4300C-701) – This section of the ohmmeter contains the 
keypad and the LED indicators for the TCM and HLC function. 

• Keypad – The keypad is used to send commands to the micro 
controller. 

• HLC LEDs – These LEDs indicate the result of the HLC comparison. 

• TCM LEDs – These LEDs indicate the status of the temperature 
compensation mode. 
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Figure 42 – Drawing № 
4300C-700 
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b) Using a Shorting Switch 

When using a shorting switch instead of the 4300C flyback diode, the 
current stored in the inductor discharges through the cables and switch.  
The current discharges with a time constant calculated from the formula 
below which is dependent on the test current that was used to charge 
the inductor: 

Test Current Discharge Time 

Range Used: (in Seconds): 

10 Amps 7 x L ÷ R 

1 Amp 5 x L ÷ R 

.1 Amp 2 x L ÷ R 

< .1 Amp Not required 

Where: 

L = Inductance in Henries 

R =Total resistance of cables, switch and inductor (in ohms) 

In a typical application R might be approximately 1 milliohm (.001Ω) and 
L might be 1000 Henries. If the 10 amp range of the 4300C was used to 
measure the inductor, 7,000,000 seconds are required (11½ weeks) to 
discharge it. The 4300C may be disconnected at any time provided the 
short circuit is maintained across the winding. 
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