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FEATURES 

 Built-In Self-Test for ADC 
performance test. 

 ADC BIST can run without 
the need of any ATE analog 
instruments 

 On-chip generation ADC 
input voltage (ramp test) 

 On-Chip conversion result 
capture and post-processing 

 Concurrent testing of 
multiple ADCs possible 

 

TEST INTERFACE 

 IEEE 1149.1 JTAG 

 

 
OVERVIEW 
The aim of the ADC BIST is to test ADCs on low-cost digital ATE. Therefore, 
available on-chip resources and some additional DfT circuitry is used, no  
analog tester instruments are needed. 
An ADC is typically characterized by a set of parameters, like INL (integral 
non-linearity), DNL (differential non-linearity), TUE (total unadjusted error), 
Gain, and Offset.  
These parameters can be determined by running an ADC Ramp Test. The 
voltage ramp is applied at the ADC input, conversion results are stored and 
used for parameter calculations. 
A high-end micro-controller for automotive applications may have multiple 
instances of ADC. In order to save test execution time, as many as possible 
ADCs shall be tested in parallel. Therefore, the ADC input voltage can be 
applied to all ADC instances of the SoC via an analog test bus.  
The start-of-conversion trigger is sent to all ADC instances at the same time, 
the conversion results are stored in the SoC memory, and calculation of the 
parameters is also done with on-chip CPU. 

DESCRIPTION OF THE IP ARCHITECTURE 
The IP is composed of the following modules : 
 
 Stimulus generation: The input voltage for the ADC ramp test is 

generated by an on-chip DS-ADC, which is reconfigured to a controllable 
voltage source. The basic principle of the voltage generation is shown in 
the diagram: (excerpt from patent document) 

 

 
 
The only external component is a capacitor on the load board.  
The ramp generation is controlled by SW, which can run on-chip or off-chip. 
 
In order to measure the offset of an ADC, the voltage source must be able to 
generate input voltages slightly below ADC ground voltage and exceeding 
the ADC reference voltage. 
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DELIVERABLES 

 HW/SW Architecture 
description 

 

LIMITATIONS 

 

 Applicable for SoC designs 
with on-chip CPU and SRAM 
resources 

 

  Conversion result capture: For each input voltage, all ADC’s perform a 
conversion and provide the result in a certain memory location. The CPU 
program stores the result data in the histogram result buffer.  
For debug purposes, the raw data of one ADC instance can be stored as 
well. Storing all raw data may exceed the available data memory. 

 
 Post-processing: The captured conversion results are post-processed 

by using an on-chip 32-bit CPU, including floating point co-processor. 
Calculated performance parameter can be retrieved by the ATE via the 
standard test interface.  
For debug purposes, also the conversion raw data can be uploaded from 
the DUT for post-processing with e.g. ATE DSP library, or by using 
MatLab routines. 

 
VALIDATION RESULTS 
 
A prototype of the ADC BIST has been implemented with multiple 
components: 

 C40 test chip of the ADC  

 C40 test chip of the DS-ADC, reconfigurable voltage source 

 FPGA for the DS-ADC digital filter 

 Measurement equipment 

 PC for programming the test setups, controlling the ramp generation, 
collecting and post-processing the ADC conversion data. 
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Measurement results: 

 
 

Next steps: 

 Implement the ADC BIST in next generation micro controller SoC 

 Implement test setup, control loop, data capture and post-processing 
on micro-controller CPU 

 Run as many as possible ADCs in parallel  

 Evaluate and correlate results with traditional ADC test 
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