
To learn more about onsemi™, please visit our website at 
www.onsemi.com

ON Semiconductor

Is Now

onsemi and       and other names, marks, and brands are registered and/or common law trademarks of Semiconductor Components Industries, LLC dba “onsemi” or its affiliates and/or 
subsidiaries in the United States and/or other countries. onsemi owns the rights to a number of patents, trademarks, copyrights, trade secrets, and other intellectual property. A listing of onsemi 
product/patent coverage may be accessed at www.onsemi.com/site/pdf/Patent-Marking.pdf. onsemi reserves the right to make changes at any time to any products or information herein, without 
notice. The information herein is provided “as-is” and onsemi makes no warranty, representation or guarantee regarding the accuracy of the information, product features, availability, functionality, 
or suitability of its products for any particular purpose, nor does onsemi assume any liability arising out of the application or use of any product or circuit, and specifically disclaims any and all 
liability, including without limitation special, consequential or incidental damages. Buyer is responsible for its products and applications using onsemi products, including compliance with all laws, 
regulations and safety requirements or standards, regardless of any support or applications information provided by onsemi. “Typical” parameters which may be provided in onsemi data sheets and/
or specifications can and do vary in different applications and actual performance may vary over time. All operating parameters, including “Typicals” must be validated for each customer application 
by customer’s technical experts. onsemi does not convey any license under any of its intellectual property rights nor the rights of others. onsemi products are not designed, intended, or authorized 
for use as a critical component in life support systems or any FDA Class 3 medical devices or medical devices with a same or similar classification in a foreign jurisdiction or any devices intended for 
implantation in the human body. Should Buyer purchase or use onsemi products for any such unintended or unauthorized application, Buyer shall indemnify and hold onsemi and its officers, employees, 
subsidiaries, affiliates, and distributors harmless against all claims, costs, damages, and expenses, and reasonable attorney fees arising out of, directly or indirectly, any claim of personal injury or death 
associated with such unintended or unauthorized use, even if such claim alleges that onsemi was negligent regarding the design or manufacture of the part. onsemi is an Equal Opportunity/Affirmative 
Action Employer. This literature is subject to all applicable copyright laws and is not for resale in any manner. Other names and brands may be claimed as the property of others. 



©  Semiconductor Components Industries, LLC, 2016

June, 2016 - Rev. 0
1 Publication Order Number:

AND9463/D

AND9463/D

Readout Artifacts in 

LUPA 1300-2 and Solutions

Scope
This application is intended to explain some aspects

regarding image artifacts in LUPA 1300−2.

AFFECTED OPNs

LUPA 1300−2 mono windowless NOIL2SM1300A−GWC

LUPA 1300−2 mono NOIL2SM1300A−GDC

LUPA 1300−2 color NOIL2SC1300A−GDC

The LUPA 1300−2 Readout
The  LUPA family of image sensors features high frame

rates for small ROIs. This feature is enabled by a high speed
analog multiplexer feeding the data to 24 ADCs operating in
parallel.

Inside the multiplexer, several delay stages with
controllable values are built in. It has been found that it may
be required to tune the settings of these in a few cases when
readout artifacts appear at higher temperatures.

ADC Sampling Phase Problems

Symptom
Figure 1 shows an example of an artifact type that may

appear at high temperatures and is caused by the sampling
(or rather digitization) moment of the ADC appearing too
early. Horizontal stripes of length 24 (= the number of
ADCs) appear at random positions in the image and grow
into vertical bands as the temperature increases. The stripes
may be either brighter or darker than the actual image.

Cause
The root cause is a timing mismatch inside the sensor,

where the ADC is not sampling the data at the time it appears
on its inputs. Some dependence on supply levels and
decoupling has also been noticed.

Setting to Tune
The actual time that the ADC is sampling is determined by

several settings, but he first action to take in these situations
is to try to increase the ADC delay with the adcclk setting in
5[7:4] (see Table 1).

The second action is, if the above doesn’t help, to use the
settings in 14[5], 104[1] and [2] to further shift the sampling
moment.

Figure 1. Example of ADC Sampling Phase Artifacts
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Table 1. RELEVANT SETTINGS FOR READOUT DELAY CONTROL

Location Name Default Comment

5[7:4] clkadc phase 0x0 ADC sampling phase delay

14[5] clkmaininvert 0x0 When = 1, inverts the IMC main CLK, which causes a small
phase shift

57[4:0] Datadelay Set to 17 in initialization Digital delay post ADC

58[7] Sync_timer 0x0 Gates changes to some settings in between ROTs, so that
the sensor is stable during the read−out phase

104[0] AFE sync bypass 0x0 When = 0, the chip uses an automatic phase alignment
circuit for the AFE. This normally works well, but the func-
tion can be bypassed by setting this bit = 1.
The settings in 104[1] and [2] are used by this tuning circuit.

104[1] AFE sample egde 0x0

104[2] AFE sync egde 0x0
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