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Claims 

What is claimed is: 

 

1. A device for testing a battery, the device comprising: 

 a determination circuit configured to determine for a plurality of charging states 

of the battery at least one of a derivative entropy of the battery or a differential 

entropy of the battery; and 

 an evaluation circuit configured to evaluate a health state of the battery based on 

the determined at least one of the  derivative entropy or the differential entropy of 

the battery for the plurality of charging states of the battery. 

 

2. The device of claim 1, further comprising: 

 a charging circuit configured to charge the battery. 

 

3. The device of claim 1 or 2, further comprising: 

 a discharging circuit configured to discharge the battery. 

 

4. The device of any one of claims 1 to 3, further comprising: 

 at least one of a heating circuit configured to heat the battery and a cooling circuit 

configured to cool the battery. 

 

5. The device of any one of claims 1 to 4, further comprising: 

 an entropy measuring circuit configured to measure an entropy of the battery. 
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6. The device of any one of claims 1 to 5, further comprising: 

 an enthalpy measuring circuit configured to measure an enthalpy of the battery. 

 

7. The device of any one of claims 1 to 6, further comprising: 

 an entropy measuring circuit configured to measure an entropy of a new battery 

and to measure an entropy of a used battery; 

 wherein the determination circuit is further configured to determine the 

differential entropy of the battery based on the measurement of the entropy of the 

new battery and the measurement of the entropy of the used battery. 

 

8. The device of any one of claims 1 to 7, further comprising: 

 an enthalpy measuring circuit configured to measure an enthalpy of a new battery 

and to measure an enthalpy of a used battery; 

 wherein the determination circuit is further configured to determine a differential 

enthalpy of the battery based on the measurement of the enthalpy of the new 

battery and the measurement of the enthalpy of the used battery. 

 

9. The device of any one of claims 1 to 8, 

 wherein the determination circuit is further configured to determine derivative 

enthalpies of the battery for a plurality of charging states of the battery; and 

 wherein the evaluation circuit is configured to evaluate the health state of the 

battery based on the determined derivative enthalpies of the battery for the 

plurality of charging states of the battery. 
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10. The device of any one of claims 1 to 9, 

 wherein the determination circuit is configured to determine derivative entropies 

of the battery for a plurality of charging states of the battery; and 

 wherein the evaluation circuit is configured to evaluate the health state of the 

battery based on the determined derivative entropies of the battery for the 

plurality of charging states of the battery. 

 

11. The device of any one of claims 1 to 10, 

 wherein the determination circuit is configured to determine differential 

enthalpies of the battery for a plurality of charging states of the battery; and 

 wherein the evaluation circuit is configured to evaluate the health state of the 

battery based on the determined differential enthalpies of the battery for the 

plurality of charging states of the battery. 

 

12. The device of any one of claim 1 to 11, 

 wherein the determination circuit is configured to determine differential entropies 

of the battery for a plurality of charging states of the battery; and 

 wherein the evaluation circuit is configured to evaluate the health state of the 

battery based on the determined differential entropies of the battery for the 

plurality of charging states of the battery. 

 

13. The device of any one of claims 1 to 12, 

 wherein the device is a chip. 
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14. The device of claim 13, 

 wherein the chip is embedded in the battery. 

 

15. The device of claim 13 or 14, 

 wherein the chip is embedded in a battery module. 

 

16. The device of any one of claims 13 to 15, 

 wherein the chip is embedded in a battery pack. 

 

17. A method for testing a battery, the method comprising: 

 determining for a plurality of charging states of the battery at least one of a 

derivative entropy of the battery and a differential entropy of the battery; and 

 evaluating a health state of the battery based on the determined at least one of the 

derivative entropy and the differential entropy of the battery for the plurality of 

charging states of the battery. 

 

18. The method of claim 17, further comprising: 

 charging the battery. 

 

19. The method of claim 17 or 18, further comprising: 

 discharging the battery. 
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20. The method of any one of claims 17 to 19, further comprising: 

 at least one of heating the battery and cooling the battery. 

 

21. The method of any one of claims 17 to 20, further comprising: 

 measuring an entropy of the battery. 

 

22. The method of any one of claims 17 to 21, further comprising: 

 measuring an enthalpy of the battery. 

 

23. The method of any one of claims 17 to 22, further comprising: 

 measuring an entropy of a new battery and measuring an entropy of a used 

battery; and 

 determining the differential entropy of the battery based on the measurement of 

the entropy of the new battery and the measurement of the entropy of the used 

battery. 

 

24. The method of any one of claims 17 to 23, further comprising: 

 measuring an enthalpy of a new battery and measuring an enthalpy of a used 

battery; and 

 determining a differential enthalpy of the battery based on the measurement of the 

enthalpy of the new battery and the measurement of the enthalpy of the used 

battery. 
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25. The method of any one of claims 17 to 24, further comprising: 

 determining derivative enthalpies of the battery for a plurality of charging states 

of the battery; and 

 evaluating the health state of the battery based on the determined derivative 

enthalpies of the battery for the plurality of charging states of the battery. 

 

26. The method of any one of claims 17 to 25, further comprising: 

 determining derivative entropies of the battery for a plurality of charging states of 

the battery; and 

 evaluating the health state of the battery based on the determined derivative 

entropies of the battery for the plurality of charging states of the battery. 

 

27. The method of any one of claims 17 to 26, further comprising: 

 determining differential enthalpies of the battery for a plurality of charging states 

of the battery; and 

 evaluating the health state of the battery based on the determined differential 

enthalpies of the battery for the plurality of charging states of the battery. 

 

28. The method of any one of claims 17 to 27, further comprising: 

 determining differential entropies of the battery for a plurality of charging states 

of the battery; and 

 evaluating the health state of the battery based on the determined differential 

entropies of the battery for the plurality of charging states of the battery. 
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29. A device for testing a battery, the device comprising: 

 a determination circuit configured to determine for a plurality of charging states 

of the battery at least one of a derivative enthalpy of the battery or a differential 

enthalpy of the battery; and 

 an evaluation circuit configured to evaluate a health state of the battery based on 

the determined at least one of the derivative enthalpy or the differential enthalpy 

of the battery for the plurality of charging states of the battery. 

 

30. The device of claim 29, further comprising: 

 a charging circuit configured to charge the battery. 

 

31. The device of claim 29 or 30, further comprising: 

 a discharging circuit configured to discharge the battery. 

 

32. The device of any one of claims 29 to 31, further comprising: 

 at least one of a heating circuit configured to heat the battery and a cooling circuit 

configured to cool the battery. 

 

33. The device of any one of claims 29 to 32, further comprising: 

 an entropy measuring circuit configured to measure an entropy of the battery. 

 

34. The device of any one of claims 29 to 33, further comprising: 

 an enthalpy measuring circuit configured to measure an enthalpy of the battery. 
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35. The device of any one of claims 29 to 34, further comprising: 

 an entropy measuring circuit configured to measure an entropy of a new battery 

and to measure an entropy of a used battery; 

 wherein the determination circuit is further configured to determine a differential 

entropy of the battery based on the measurement of the entropy of the new battery 

and the measurement of the entropy of the used battery. 

 

36. The device of any one of claims 29 to 35, further comprising: 

 an enthalpy measuring circuit configured to measure an enthalpy of a new battery 

and to measure an enthalpy of a used battery; 

 wherein the determination circuit is further configured to determine the 

differential enthalpy of the battery based on the measurement of the enthalpy of 

the new battery and the measurement of the enthalpy of the used battery. 

 

37. The device of any one of claims 29 to 36, 

 wherein the determination circuit is further configured to determine derivative 

enthalpies of the battery for a plurality of charging states of the battery; and 

 wherein the evaluation circuit is configured to evaluate the health state of the 

battery based on the determined derivative enthalpies of the battery for the 

plurality of charging states of the battery. 
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38. The device of any one of claims 29 to 37, 

 wherein the determination circuit is configured to determine derivative entropies 

of the battery for a plurality of charging states of the battery; and 

 wherein the evaluation circuit is configured to evaluate the health state of the 

battery based on the determined derivative entropies of the battery for the 

plurality of charging states of the battery. 

 

39. The device of any one of claims 29 to 38, 

 wherein the determination circuit is configured to determine differential 

enthalpies of the battery for a plurality of charging states of the battery; and 

 wherein the evaluation circuit is configured to evaluate the health state of the 

battery based on the determined differential enthalpies of the battery for the 

plurality of charging states of the battery. 

 

40. The device of any one of claim 29 to 39, 

 wherein the determination circuit is configured to determine differential entropies 

of the battery for a plurality of charging states of the battery; and 

 wherein the evaluation circuit is configured to evaluate the health state of the 

battery based on the determined differential entropies of the battery for the 

plurality of charging states of the battery. 

 

41. The device of any one of claims 29 to 40, 

 wherein the device is a chip. 
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42. The device of claim 41, 

 wherein the chip is embedded in the battery. 

 

43. The device of claim 41 or 42, 

 wherein the chip is embedded in a battery module. 

 

44. The device of any one of claims 41 to 43, 

 wherein the chip is embedded in a battery pack. 

 

45. A method for testing a battery, the method comprising: 

 determining for a plurality of charging states of the battery at least one of a 

derivative enthalpy of the battery or a differential enthalpy of the battery; and 

 evaluating a health state of the battery based on the determined at least one of the 

derivative enthalpy or the differential enthalpy of the battery for the plurality of 

charging states of the battery. 

 

46. The method of claim 45, further comprising: 

 charging the battery. 

 

47. The method of claim 45 or 46, further comprising: 

 discharging the battery. 
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48. The method of any one of claims 45 to 47, further comprising: 

 at least one of heating the battery and cooling the battery. 

 

49. The method of any one of claims 45 to 48, further comprising: 

 measuring an entropy of the battery. 

 

50. The method of any one of claims 45 to 49, further comprising: 

 measuring an enthalpy of the battery. 

 

51. The method of any one of claims 45 to 50, further comprising: 

 measuring an entropy of a new battery and measuring an entropy of a used 

battery; and 

 determining the differential entropy of the battery based on the measurement of 

the entropy of the new battery and the measurement of the entropy of the used 

battery. 

 

52. The method of any one of claims 45 to 51, further comprising: 

 measuring an enthalpy of a new battery and measuring an enthalpy of a used 

battery; and 

 determining a differential enthalpy of the battery based on the measurement of the 

enthalpy of the new battery and the measurement of the enthalpy of the used 

battery. 
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