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N1225A 4-Channel High-Resolution  
Laser Axis Board for VME 
N1225A firmware revision B.40 

 

The Keysight N1225A VME 4-channel high resolution laser axis board 

provides ultrasensitive fiber optic receivers and high-resolution distance 

measurements for high performance positioning systems using laser 

interferometry with VMEbus systems. Multiple N1225A boards can be 

linked together for up to 31 axes of position measurement. Functionality 

includes “oscilloscope like” data capture using standard web browsers. 
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Introduction 

With the release of the Keysight N1225A firmware revision B.40, the N1225A 4-channel 

high-resolution laser axis board for VME introduces additional functions. 

This application note provides general information and updated register maps for new 

functionality added by firmware revision B.40 

 

N1225A Firmware B.40 Overview 

The N1225A firmware revision B.40 adds the option to select two extra bits of position 

resolution (0.039nm LSB vs current 0.15nm LSB) for plane mirror applications, 

enhances cyclic error correction (for option 200 only) to compensate not only 1st term 

but also 2nd term cyclic error, and implements bug fixes for the socket interface and 

Auto Sample data age.  

This firmware revision is backward compatible with version B.38, assuming no new 

Setup Register option bits are being set to “1” during system initialization. The affected 

Setup Register bits are detailed later in this note. 

  

Visit 

www.keysight.com 

N1225A firmware is 

upgradable through a 

LAN port using a web 

browser to upload the 

new firmware.  

On the Keysight web 

site www.keysight.com, 

look up the N1225A for 

information on 

obtaining the firmware 

updates. 

http://www.keysight.com/
http://www.keysight.com/
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N1225A Firmware B.40 Release Notes 

Firmware release notes for N1225A, N1225A-200 version B.40 

Version B.40 (changes since last released version B.38): 

* B.40 Final version released:  June 2019 

* FPGA version:  4524 

Added capability and enhancements 

• Extended Resolution Bits - added 2 bits of additional position resolution 

• Cyclic Error Compensation 

o Added compensation for second order cyclical non-linearity "NLC2".  This can be 

computed using standard or extended resolution. 

o Added read-only registers at 32-bit offsets 0x00EC, 0x02EC, 0x04EC and 0x06EC for 

reading 2nd order NLC phase/magnitude values and status bits. 

• Improved speed of communications using socket server. B.40 introduces binary command words 

as an alternative for all the multi-byte text command strings. It also allows sending data as raw 

binary instead of text numbers, eliminating the need for conversion on both ends of the link, and 

speeding up socket communications ~15%. 

Note:  The added features are not visible to applications currently using B.38 firmware, provided that 

the current customer application is not inadvertently writing a value of "1" to the new Setup Register 

option bits added by the B.40 software release. Specifically, the new bits are located at these board 

offset values: 

Offset (on 32-bit 
boundaries) 

Register name New bits & Function 

0x0024, 0x0224, 

0x0424, 0x0624 

Axis setup 

Registers 
B11: Enable 2nd order CEC on this axis if B15 is also set.  

B3: Select X4 resolution extension for all axes.(only @0x0024)  

B2, B1, B0: If resolution extension bit (B3) is set, the resolution 

of the LSB in the 32 bits of position value selected using B2, B1 

& B0 is changed by 4X.  e.g. 0.15nm becomes 0.039nm (see 

revised User's Guide for table) 

 

Bug fixes from B.38 corrected in B.40 

• Auto Sample, Sample Delay setting, and Data Age – fixed known bug that the internal operation of 

the board with B.38 (and earlier) loaded did not perform as indicated in the User Guide’s drawing. 

• The web server in B.38 used JAVA code for the Signal Strength and Position Tabs. The B.40 

revision uses HTML with JavaScript instead. 

• B.40 fixes known bugs in the socket server to allow fully controlling the board over the LAN 

interface. The list of socket server bugs present in B.38 and fixed in B.40 is: 

o All reads/writes of Compare Configuration register would only access Axis 1 register. 

o All reads/writes of Position Compare Low register would only access Axis 1 register. 

o Was not able to read Filter Setting register. 

o Was not able to write Output Control and Status register. 

o General Control and Status register bit 7 did not actually change the LED color. 

o Writes to Gain and Squelch settings register did not change the actual values used in 

hardware. 
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Known bugs: 

• There is an intermittent issue when recording Trace data where data is corrupted for a short time 

within the data record.  In examining the data, it is clear where the corruption occurs and the 

current workaround is to re-take the data.  This problem is limited to the Trace function.   

 

Upgrade/downgrade matrix: 

For N1225A HW version B.01 only: 

  * Upgrading from B.03:  OK to upgrade to B.06, B.16, B.18, B.26, B.37, B.38, B.40 

  * Downgrading from B.40: can downgrade to B.26, B.37, B.38  

  * Downgrading from B.36: can downgrade to only B.18 or B.26   

  * Downgrading from B.26: can downgrade to only B.18 

  * Downgrading from B.18: cannot downgrade to any prior version 

  * Downgrading from B.16: cannot downgrade to any prior version 

  * Downgrading from B.06: cannot downgrade to any prior version 

 

For N1225A HW version B.02 only: 

  * Upgrading from B.03:  OK to upgrade to B.06, B.16, B.18, B.26, B.37, B.38, B.40 

  * Downgrading from B.40: can downgrade to any prior version     

  * Downgrading from B.38: can downgrade to any prior version   

  * Downgrading from B.37: can downgrade to any prior version 

  * Downgrading from B.36: can downgrade to any prior version 

  * Downgrading from B.26: can downgrade to any prior version 

  * Downgrading from B.18: can downgrade to any prior version 

  * Downgrading from B.16: can downgrade to any prior version 

  * Downgrading from B.06: can downgrade to any prior version  
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Extended Resolution Bits 

The N1225A firmware revision B.40 allows accessing two extra bits of position resolution on all axes by 

setting bit B3 in the Setup Register as shown below. It increases the resolution 4x, from 0.15nm to 0.039 

nm in plane mirror applications.  At the same time, using the higher resolution reduces axis range by a 

factor of 4, from ±10.3m to ±2.57m. 

Input power vs. noise 

Fundamental receiver sensitivity remains at 0.065 µW @ 90% AC:DC ratio. To improve the signal to 

noise ratio when utilizing the Extended Resolution Bits, AC signal input power should be more than 

10 µW.   

Benefit 

• Improved stage position resolution 

• Improved stage mirror mapping precision  

• Improved wavelength tracker (10717x) resolution  

 

Axes 1–4 Setup Registers 

Changed contents are highlighted in magenta. (Unchanged bits not shown.)  

32-bit Offsets for Axis Setup 
Registers 

Axis 1 Axis 2 Axis 3 Axis 4 

 $0024 $0224 $0424 $0624 

 

B31 B30 B29 B28 B27 B26 B25 B24 B23 B22 B21 B20 B19 B18 B17 B16 

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

 

B15 B14 B13 * B12 B11 B10 B9 B8 * B7 B6 B5 * B4 * B3 * B2 B1 B0 

    CEC
2 
enab
le bit 

       All 
Axes 
Res 
x4 
enable 

AxisX 
pos 
bit 
align 
bit2 

AxisX 
pos 
bit 
align 
bit1 

AxisX 
pos 
bit 
align 
bit0 

* This bit is only in the Axis1 register. 

 

Note: Refer to the Keysight N1225A 4-Channeel High-Resolution Laser Axis Board User’s Guide, part 

number N1225-90025 for detailed explanations of all Registers and their use. 
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Bit Bit Name 
Read/Wr

ite 
Description 

Value at 
power up / 
after reset 

B11 CEC2 enable 
bit 

Read/ 
Write 
bit. 

For boards with Option 200, Cyclic Error Compensation only.  
0: CEC2 disabled for this axis 
1: CEC2 enabled for this axis (only effective when bit 15 also set to 1) 

0 

     

B3 All Axes 
Extended 
Position 
Resolution 

Read/ 
Write 
bit. 

This bit only appears in the Axis1 Setup register, but controls two 
extra bits of position resolution. When enabled, the resolution 
specified by bits enable B0 - B2 is 4x smaller. 
0: Extended Resolution disabled                                                                                            
1: Extended Resolution enabled                      

0 

B2 
B1 
B0 

Axis pos bit 
align bits  
bit2  
bit1 
bit0 

Read/ 
Write 
bit. 

These three bits determine which 32 bits of the 37 bits in the Position 
register are written to the 32-bit Position registers, position1 through 
position6, for this axis. 
000: This setting puts the Position register LSB at the LSB of the 
Position1 through Position6 registers, making the plane mirror 
resolution as read from pos1 through pos6 be 0.15nm. 

010 

Extended Resolution disabled 
000: 0.15 nm resolution 
001: 0.31 nm resolution 
010: 0.62 nm resolution 
011: 1.2 nm resolution 
100: 2.4 nm resolution 
101: 4.8 nm resolution 
110: 4.8 nm resolution 
111: 4.8 nm resolution 

Extended Resolution enabled 
000: 0.039 nm resolution 
001: 0.08 nm resolution 
010: 0.15 nm resolution 
011: 0.31 nm resolution 
100: 0.62 nm resolution 
101: 1.2 nm resolution 
110: 1.2 nm resolution 
111: 1.2 nm resolution 

Cyclic Error Compensation  

Cyclic errors can be reduced significantly with option 200. When enabled, cyclic error compensation 

parameters (magnitude and phase) are learned on the fly, and then these parameters are used to correct 

the measured position. The N1225A firmware revision B.40 enhances this function by calculating not only 

the 1st order cyclic error term, but the 2nd order cyclic error term as well.  

This option reduces cyclic errors having periods of 0.5 and 1 fringe. The definition for a fringe depends 

upon the wavelength and the optics used. In the explanation below, 632.8 nm and Plane Mirror optics 

(fold factor = 4) will be chosen as an example, so that real numbers can be included. For 632.8 nm and 

Plane Mirror optics, 1 fringe = 158.2 nm. While this option reduces cyclic error effectively most of the time, 

there are some limitations.  

The function is enabled by Setup Register bit 15 to start calculating both terms of 1st order cyclic error 

and 2nd order cyclic error. (Refer to the section Axes 1–4 Setup Registers)  

 

Start-Up Limitation 

When power is first applied, and stage motion begins, the stage must be moving above a minimum 

velocity of 0.5 mm/s for a duration of 4ms for the first compensation parameters to be learned, after which 

position compensation can begin. 

Note that the duration for the first compensation to be learned is updated. It was 2 ms for firmware B.38 

(and earlier), which only learned the 1st order terms. The extra 2 ms is to learn the 2nd order terms. 
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Aliasing Velocity Windows Limitation 

There are small “windows” of velocity where new compensation parameters cannot be learned (or 

updated). We call these Aliasing Velocity Windows or Aliasing Velocities. If the stage velocity is within 

one of these windows, the compensation parameters are not updated. Instead, the output position 

continues to be compensated using the parameters that were learned just before entering the aliasing 

window. 

After start-up, as the stage velocity increases, an aliasing velocity window occurs at 49.4525 

±0.1545 mm/s. While the velocity is within this window, new parameters are not updated, however 

position compensation continues using the parameters learned previously. There are two sets of 

windows. All windows in one set are ±0.1545 mm/s wide and centered around the velocity multiples of 

49.4525 mm/s in either direction of travel. The windows in the other set are ±0.0777 mm/s wide and 

centered around velocities of ±(24.726 + N * 49.4525) mm/s, N={0..9}. 

The table below lists the velocity ranges where these limitations apply. 
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CEC Flag & Phase/ Magnitude Correction Registers 

Changed contents are highlighted in magenta.  

32-bit Offsets for Non-
Linearity 

Compensation Phase/ 
Magnitude Registers 

Axis 1 Axis 2 Axis 3 Axis 4 

1st Order $00E0 $02E0  $04E0 $06E0 

2nd Order $00EC $02EC $04EC $06EC 

 

B31 B30 B29 B28 B27 B26 B25 B24 B23 B22 B21 B20 B19 B18 B17 B16 

CEC 

Qualified 

Mag 

Err 
0 0 CEC Phase Corrections 

 

B15 B14 B13 B12 B11 B10 B9 B8 B7 B6 B5 B4 B3 B2 B1 B0 

CEC Magnitude Corrections 

 

Bit Bit Name Read/Write Description 
Value at 

power up / 
after reset 

B31 CEC 
Qualified 

Read-only. 1: Valid Cyclic Error Compensation (CEC) values are or can be 
computed for the present conditions of axis velocity 
0: new CEC values are not being computed (albeit the 
previously computed values will be applied to the current 
measurement if CEC is enabled for the respective axis. 

0 

B30 Magnitude 
Error bit 

Read-only. 
Not latched. 

1: indicates that the CEC computations did not return a valid 
number. In this case the previously computed value is applied. 
0: the CEC computation returned a valid number, or the stage is 
stopped or moving at a velocity within the aliasing window. 

N/A 

B29 
through 
B28 

0 Read-only. Factory use only. 0 

B27 
through 
B16 

CEC Phase 
Correction 

Read-only. Factory use only. N/A 

B15 
through 
B0 

CEC 
Magnitude 
Correction 

Read-only. Factory use only. N/A 

 

Note: Refer to the Keysight N1225A 4-Channeel High-Resolution Laser Axis Board User’s Guide, part 

number N1225-90025 for detailed explanations of all Registers and their use. 
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Processing Delays and Data Age 

In applications where position signals are constantly changing because the system providing the position 

signals is moving, and depending on the accuracy requirement, it is sometimes necessary to account for 

the short processing delay introduced by the laser axis board. The N1225A firmware revision B.40 

increases processing delay by 100 ns with enhancement of cyclic error correction to compensate not only 

1st term but also 2nd term cyclic error. This extra delay affects the data age value specified for VMEBus 

and P2 Bus each. 

Auto Sample and Sample Delay setting 

The N1225A User’s Guide (N1225A-90020, printed March 2015 and earlier) contains a timing diagram for 

VMEbus Data Age and how it changes with the bit settings in the Sample Delay Register. To enable 

proper sampling and register updates prior to reading position and velocity values when using the Auto 

Sample registers, one should set the corresponding bit to 1 as indicated in the User’s Guide. However, 

the internal operation of the board with firmware B.38 (and earlier) loaded did not perform as indicated in 

the drawing. Firmware B.40 fixes the internal operation so it performs as indicated in the drawing.  

Firmware B.38 (and earlier) reversed the polarity of the bit in the Sample Delay register, creating a 

situation where one could read incorrect data when using the Auto Sample registers and reading all 37 

position bits (the lower 32 bits would be from the prior sample, not the new one). When reading only 32 

bits, the value returned would be from the prior sample, not a new one, so the data age would be 

dependent on when the prior sample occurred. 

Note that this bug fix has no impact on the data age for the hardware position outputs. 
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Registers Updated 

Changed contents are highlighted in magenta. 

Absolute Phase Registers 

32-bit Offsets for Axis Setup 
Registers 

Axis 1 Axis 2 Axis 3 Axis 4 

 $0018  $0218  $0418  $0618 

 

B31 B30 B29 B28 B27 B26 B25 B24 B23 B22 B21 B20 B19 B18 B17 B16 

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

 

B15 B14 B13 B12 B11 B10 B9 B8 B7 B6 B5 B4 B3 B2 B1 B0 

0 0 0 0 D11 D10 D9 D8 D7 D6 D5 D4 D3 D2 D1 D0 

 

Bit Bit Name Read/Write Description 
Value at 

power up / 
after reset 

B31 through 
B12 

 Read-only 
bit. 

Set to 0 N/A 

B11 through 
B10 

 Read-only 
bit. 

Absolute Phase bits 11 and 10 when Setup Register bit 3 is set. 0 
when it is Cleared. 

N/A 

B9 through 
B0 

 Read-only 
bits 

Size of Least Significant Bit depends on value of Axis Setup 
Register bit 3 as follows: 
  0: 2*Pi/1024 = 6.1359 milliradians of electrical phase 
  1: 2*Pi/4096 = 1.5340 milliradians of electrical phase 
In both cases, multiply by Lambda / Optical_Fold_Factor to convert 
electrical phase to position. 

N/A 

 

Board IP Address Register (32-bit offset $0048) 

Offset B15 - B8 B7 – B0 

$0048 IP[3] IP[2] 

$004A IP[1] IP[0] 

 

 NOTE - After writing to the IP Address Register, one must also write to the LAN Configuration register with bit 4 set for the 

board to accept and use the new IP Address value. 
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Board LAN Hostname Register (32-bit offset $00C0) 

 B31-B24 B23-B16 B15-B8 B7-B0 

$00C0  HOST[0]  HOST[1]  HOST[2]  HOST[3] 

$00C4  HOST[4]  HOST[5]  HOST[6]  HOST[7] 

$00C8  HOST[8]  HOST[9]  HOST[10]  HOST[11] 

$00CC  HOST[12]  HOST[13]  HOST[14]  Null (0x00) 

 

Bit Name Description 
Value at power up / after 

reset 

B31–B24 
B23–B16 
B15–B8 
B7–B0 

HOST[0] 
through 
HOST[14] 

The hostname string is stored as ASCII characters with the first 
character using bits B31 through B24 at address offset $00C0. 
Place a null character (0x00) at the end of the hostname string to 
terminate it. Max. of 15 characters in hostname with 16th character 
(HOST[15]) being null. 

“an1225a-0000000” where 
0000000 is the last 7 digits 
of the N1225A serial 
number 

 

NOTE - After writing to the Hostname register, one must also write to the LAN Configuration register with bit 8 set for the 

board to accept and use the new hostname. 

 

Comparator Configuration Registers 

32-bit Offsets for Axis Setup 
Registers 

Axis 1 Axis 2 Axis 3 Axis 4 

 $007C $027C $047C $067C 

 

Bit Bit Name 
Read/W

rite 
Description 

Value at 
power up / 
after reset 

B25 
B24 

AxisX 
vel comp 
result 
config 
bit1, bit0 

Read/
Write 

Bit settings and test performed. 
00: Comparison #1 true AND Comparison #2 true. 
01: Comparison #1 true OR Comparison #2 true. 
10: Comparison #1 true AND Comparison #2 false. 
11: Comparison #1 false AND Comparison #2 true. 

00 
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General Control and Status Register 

32-bit Offsets for Axis Setup 
Registers 

Axis 1 Axis 2 Axis 3 Axis 4 

 $0000 $0200 $0400 $0600 

 

Bit Bit Name 
Read/W

rite 
Description 

Value at 
power up / 
after reset 

B8 AxisX Force 
zero 
disable 

Read/
Write 

This bit in axis 1 controls zeroing of the position outputs for all axis 
when the hardware ~Force zero input (P2-A6) is brought low. Stored 
position values are not affected. 
0: the Hardware Position outputs will be zeroed when P2-A6 is brought 
low (true). 
1: the Hardware Position outputs will contain the current (or Held - see 
position Hold input) position for the selected axis when ~Force zero is 
brought low. 
 
Note that this bit exists for all axes, but only the axis 1 bit disables the 
force zero input. 

0 
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Firmware Upgrade Procedure 

N1225A firmware revision B.40 is downloadable from www.keysight.com. From the Keysight web page, 

search for “N1225A”, then find and download the code.  The filename format is “*.swu”.  Next, use the 

N1225A web interface as described below to perform the upgrade.  The upgrade is easily reversed by 

just repeating the process and selecting the prior or another firmware version. 

 

Keysight N1225A Firmware Upgrade Procedure 

1. Establish communication with the N1225A via the LAN port.  

2. From the N1225A Web Interface, select the Settings tab on the left-hand side.  

 

Figure 1: N1225A Web Interface screen  

  

http://www.keysight.com/
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3. The Setting screen will appear. 

 

Figure 2: Setting screen 

  

4. Scroll down to the N1225A Firmware section, where you will find the current Software Version and 

Hardware Version information installed in the product. (The Keysight web site, www.keysight.com, 

has information on the latest revision of the N1225A software.) 

5. To perform a software upgrade, click the Upgrade button located on the bottom of the screen.  

  

http://www.keysight.com/
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6. The Firmware Upgrade screen will appear.  

 

Figure 3: N1225A Firmware Upgrade screen 

 

7. Click the Browse button and locate the software update file. After selecting the file, the file name will 

appear in the Filename box.  

 

Figure 4: Upload the new firmware 

 

8. Click the Upload button to continue. After uploading the file, click the Program button to begin the 

upgrade. 

NOTE: If you receive a CRC Error message, refresh the web page and try uploading again. 
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9. Once the upgrade gets underway, you will see a series of progress updates on your screen as shown 

below.  

 

Figure 5: Update List status 

 

10. Once the firmware upgrade has completed the “DONE Upgrade successful” message is displayed at 

the end of the progress update list, as shown in below. 

 

Figure 6: Firmware Upgrade finished 

 

11. Click the Reboot button. The software upgrade is now completed. 
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Learn more at: www.keysight.com 

For more information on Keysight Technologies’ products, applications or services, 

please contact your local Keysight office. The complete list is available at: 

www.keysight.com/find/contactus 

This information is subject to change without notice. © Keysight Technologies, 20 20, Published in USA, March 16, 2020, 3120-1103.EN 

N1225A Socket Interface 

The N1225A board firmware (starting with version B.38) includes a socket interface function for 

programming the board’s registers and reading most data by establishing a direct connection 

through the LAN port, using the board’s IP address.  B.40 firmware fixes the known bugs with this 

interface.  The socket interface is described in these guides, available from your Keysight 

representative: 

N1225A and the Keysight IO Libraries 

Windows API for the N1225A Board’s Socket Interface 

 

Options & Accessories 

Option 

(at purchase) 

Applicable 

Hardware version 
Description 

Upgrade 

(post purchase) 

N1225A-002 All hardware version Reference cable  Not applicable 

N1225A-101 All hardware version Manual  Not applicable 

N1225A-200 All hardware version 
Non-linearity 

compensation 
Return to Keysight 

 

 


