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What is QuickTest™?

Cadex QuickTest™ first appeared in the Cadex C7200 and C7400 battery analyzers in 2000. This patent-pending technology reads the state-of-health (SoH) of a battery in about three minutes. The question is asked: “What is SoH?”

SoH evaluates the battery components that are responsible to deliver power. These include capacity, internal battery resistance, self-discharge, charge acceptance, discharge capabilities and mobility of electrolyte. An inference algorithm in QuickTest™ fuses these six variables together to derive the SoH reading in percent. A new battery typically provides a SoH of 100%. This figure drops as the battery ages; the pack is typically replaced at 80% SoH.
The SoH reading is similar to the capacity figure obtained with the analyzer’s Auto and Prime programs. While capacity only measures the energy obtained during a steady discharge, SoH looks at the above-mentioned battery components, including internal resistance. Consequently, a battery with a good capacity but high internal resistance will show a lower SoH reading.
QuickTest™ is an estimation of battery performance only. On repeat tests, the readings may vary slightly. Excitation pulses applied to an idle battery during QuickTest™ can cause this. 

QuickTest™ uses battery specific matrices, a reference table against which the battery is tested. The matrix is stored in the Battery Adapters together with the configuration code (C-code). To accommodate the extra data, Cadex increased the memory of the Battery Adapters from 4k to 16k. Only the 16k adapters will work with QuickTest™. 

Testing a battery with a good matrix achieves an accuracy of +/-10% on most batteries. Some users have reported larger discrepancies and we are conducting a study to find out why some field readings differ from those obtained in the Cadex lab. 


“Learn” has caused some confusion

Whenever possible, Cadex includes a well-defined QuickTest™ matrix with the purchase of the Battery Adapter. This, however, is not always possible because batteries at various performance levels are difficult to obtain, especially on new models. 

Let’s examine the QuickTest™ performance with a matrix obtained from a ‘known good’ battery operating at 90-100% capacity. The accuracy will be good, especially when scanning two or more of these batteries. With the missing reference data at the low end, however, the accuracy will be limited but QuickTest™ will make the best possible interpretation for batteries below 80%. Figure 1 illustrates the achieved test range and shows the flaring of accuracy towards lower grade batteries. Batteries below 80% can still be tested but the readings will be less accurate. 
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	Figure 1: QuickTest™ matrix derived from ’known good batteries’.
The ‘accurate test range’ is limited to 80-100%. Batteries with lower SoH can still be tested but with lower accuracies. The Q-Learn program allows adding the matrix in a few minutes by using a ‘known good battery’. 



For most applications, the 80-100% test range is sufficient to verify battery performance. This is especially true in testing cell phone batteries. The 80% threshold is commonly used as warranty replacement.

QuickTest™ is capable of achieving higher accuracies at lower performance levels when scanning batteries that dwell in the 80% performance level. Adding the so-called 80% matrix pillar extends the test range to 70-100%, as Figure 2 shows. It is very important to scan the good batteries first, followed by lower performing packs, and so on. Scanning a battery with a higher reading than the last one entered will corrupt the matrix. Use only the Learn program to add additional matrices.
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	Figure 2: Improved test range by adding a matrix from an 80% battery. 
The test range is expanded to 70-100% by adding the 80% matrix pillar. This matrix must be added as a second step using the Learn program.  


You may add a third pillar at the low end to stretch the test range even further. In Figure 3 we achieve a range from 50-100%. Adding matrix pillars will improve the Confidence Grade from ‘C’ to ‘B’ or ‘A’. More on this is explained below. 
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	Figure 3: Best test range by adding batteries that are 70% and lower. 
The test range is expanded to 50-100% by scanning batteries in the lower performance range. Scan only batteries that are lower than the previous one. Mixing higher capacity or different brand batteries will corrupt the matrix. 



The matrix pillars are not limited to 100%, 80% and 60%. You can place pillars as desired as long as they are added in the sequence form high to low and are derived from the same battery model. Scanning batteries at random and using other models will corrupt the matrix. Do not use batteries lower than 50%; their readings will be N/R. Once a working matrix has been established, do not tamper with it further. 


When should I use Learn and when Q-Learn?

The QuickLearn program was added in 2002 to allow a fast matrix setup. While Learn first prepares the battery through a charge-discharge-charge cycle before scanning, Q-Learn assumes that the battery is in good working order and meets the 90-100% capacity requirement for the matrix. Q-Learn reduces the five hours scanning time on Learn to only five minutes. 

When using Q-Learn, the battery must be primed and fully charged. Use a pack that is in everyday use and provides a good runtime. Do not take a battery that has been in storage for months, or one that has just been pulled from the charger. Allow the battery to rest for at least an hour before running on Q-Learn. Scanning one or two more ‘known good batteries’ on Q-Learn will solidify the matrix. Do not use batteries that are below 90% capacity for the initial setup. Stay close to 100%.

The first battery scanned is most important and provides the cornerstone against which all other batteries are compared. If the reading of this key battery is low, then all subsequent results will be artificially high and vice versa. 

Please note that Q-Learn can only add the first matrix pillar. All subsequent matrices from lower performing batteries must be done with Learn. When properly applied, Q-Learn will provide a SoH accuracy equal to that of the full-fledged Learn. If time allows, however, use Learn to assure that the battery is properly prepared and provides the full capacity. 


How important are the Confidence Grade?
The Confidence Grade (CG) has been causing confusion and hardship by diligent Cadex users. We need to be reminded that this is not high school. ‘C’ is the most common Confidence Grade. When adding matrices of several lower performance batteries, the CG will move to a ‘B’. An ‘A’ can only be achieved after scanning six or more batteries with the right performance mix from 100-60%. 

A ‘C’ does not produce inaccurate readings; it simply limits the test range to 80-100%. A ‘B’ and ‘A’ does not improve the test accuracy in the 80-100% range per se; it only extends the test range. If only good batteries are available for scanning, the confidence grade ‘C’ is sufficient.

Battery Adapters, an important part of QuickTest™

Good battery connection and short leads are the key to dependable QuickTest™ readings. We recommend using custom Battery Adapters. The Smart Cable with alligator clips is not recommended. There are also limitations using the FlexArm™. Calibrate the Battery Adapter before scanning a battery and once every three months during service afterwards.

Please note that the battery needs to ‘learn’ with the adapter that is used to perform the test. Do not copy the matrix from a custom adapter to the FlexArm and vice versa. Make certain that the battery contacts are clean. Wipe all contacts with a cloth or Q-Tip moistened with alcohol. Worn probes must be replaced. 

The C7000 Series battery analyzer does not tell the user when the matrix is corrupted (as a computer would). A corrupt matrix will simply provide wrong SoH readings. To verify the SoH results, run the battery on the Auto program. The SoH reading should be close to the capacity figures. If the readings are consistently off, erase the matrix by pressing the Function Key, then key ‘2’ (Fn2) and rescan selected batteries.  


Do and don’t summary 

· If Q-Learn is used, scan a properly primed and charged battery. Do not use a pack that has been in storage. Allow a one-hour rest one a freshly charged battery before scanning. 

· Use Learn to add lower matrix pillars. Place the batteries in sequence from high to low capacity. Do not mix different battery types. Only use the same model batteries.

· Calibrate the Battery Adapter before scanning. Repeat the calibration every three months.

· Do not copy a matrix from one Battery Adapter to a different adapter type, such as the FlexArm or Smart Cable and vice versa. Use the adapter on which the matrix was learned. 

· Verify the SoH readings with the capacity readings obtained from the Auto or Prime program. If off, redo the matrix by pressing Fn2 and rescanning selected batteries. 


What have we learned?

Adding QuickTest™ matrices in the field has caused real headaches for some. We may have over-simplified the task and some of our instructions may have been incomplete. Perhaps the user did not realize the importance of following precise directions. 

If you feel your matrix is corrupt, erase the data by selecting the C-code and pressing Fn2. Start anew by scanning a known set of batteries. This new and simple matrix may provide more accurate readings than the unknown mix brewed together earlier. QuickTest™ works only as well as its matrix. 

We hope that this Information Bulletin will provide you with a better understanding of the QuickTest™ mechanics. We would like to learn from your experiences. Only with your help will we be able to continuously improve our products. Thank you kindly.

Sincere greetings,

Isidor Buchmann, President
Cadex Electronics Inc.
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