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Figure 1. HBEITFFRHE

44 8 S, LAk 1D A FIBAL SRR ) SR S . RS (Cell model) i F it HAL 22 75
T HE (OCV) 2k BABUHIZR SRR R AR, Kk, TI@S T — MRS, NS E
b PRI LR SR AR N A6 27 1D B MES ID A5 T2 5 Qmax. JF 5% LT i 28 (OCV table).
BHAT 25 (R table)&5 (5 5. FHPTEREE % (Impedance Track™) i i+3E TiZ ditfh 2 ID #HT A &t
FLANBH PR BT

H AT T2 1D 308 e D8 N 2R A O SR B S /E T 1D, AT TR LLERE bgStudio #f4:
(http://www.ti.com/tool/bgstudio)f¥] Chemistry & B RE AN A 5 1 ID SR E &, WRARET I
F R SN TE e 22 B, FRAR T A2 FOS S TIE ] 1D, 2 il 1D BEA% R 5 21 F yth v Aff 140 750 R AR 12 AT g
ATLLERIEAR I T E MR . BRI S ID — T E 3 B UL ERRTE, R SRR RS AT B E AT
IR AR S5 B 7 B TS — N R 1D, — % 1 RENAT 52 /. NI EGR A 24 anda] 5 1] 1D Al ] L
At ID.

2 i ID BRI

127 1D EHIRAE I 2 Fion . B H ID G SCELR TI FAE. M SARRBUCEE, RECFIERM (nsk 1 By
TN AHGS R ZR bk, FTERERMS S 5 AN TR/ O —R a4 TI SRS . JiFHiER
JEE BRI SRS B2 K email 45 TI FAE. MESAAREER . T1FRE SEEG 2 U 3 Lt o 2 AR
T 2 A AR P B A TR IR(25 BE) iR (50 FEEER R iR ) RIE(0 R R e IR )L
A, SREE OCV. BHPTSEEUE, A AEEEEA itk ID, [FIRF &4 ID FESE T E, RAGLE TI
B M (http://www.ti.com/tool/gasgaugechem-sw). JEM myTI H /7 (http://www.ti.com.cn/myti) Bl o] £
#% bqStudio Chemistry Updater [E4i 0, #RJG7E bgStudio B 5 NiX/ ID F#H R A ££ bgStudio f#H
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53#7 bqStudio 4b% ID FE %40 R : 37T bgStudio, M bgStudio f#)“Help”i & ik £“Update

Chemistry”; 4 BURRIS, midi”OK F-3hik # AT T %) bqStudio Chemistry Updater zip ST &

DsEHa, KEn—MEIANE S &5 EF 7T Chemistry B 10K RITT & 2815 (b ID.

Customer

T

Figure 2.

Submit request

v

Ship cells to Tl Lab

Receive cells

y

Room temp (25C) data collection

y

High temp (50C)data collection

y

Low temp (OC or customer specified)
data collection

!

Data characterized to generate ID

2 1D ZE IR

L7 1D SE i FR S RAR B BB A AT R 1.

R 1LAE D EHEBERFIEANE

BB | A HE TR
Cell Information BAANHLO I E B
Cell Example: LG/ATL/Coslight/BYD/Lishen, IH B H O 1 T
Manufacturer etc.
Cell Model Example: INR12345x HE RGOS
Cell Type Example: Li-lon, LiFePO4 5 HS A 2s
Design Capacity Example: 2300mAh HE SRR &
Charge Voltage Example: 4350mV HEHOGTRERE
Cut off Voltage Example: 3000mV IHE B IR AR L
Pack Information LI ZH )15
Pack Example: 2S HE SR
Configuration
High Temp Example: 50C PV I 5 FH R, BRIA 50 B IR
Room Temp Example: 25C PV I 5 R, BRIA 25 $R IR
Low Temp Example: OC P b, I 5 PRI B, BRIA 0 $R I
Other information
Other comments Example: Need Turbo Mode HEHAMA ARG, U L Notebook pack needs
Turbo Mode.
Tracking number HE SRS
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3 miliLs ID LA E—HiERE

SR EH) 1D — AT E 3 LA L RIR A, R ST AIE AT L E A7 B AR e A B E BT RE —
BAHIER ID, —f% 1 REPATSE . ULHCH 5k e R B R Fe i i S s, AR 50X e i ab 2 -
143 TI ' W GPCCHEM T. A (http://www.ti.com/tool/GPCCHEM) B[ fi] 3575 U C (it 45 5 .

Ha R HARRIC R F IR T W —E s — E” SRRk B, REE=AEE
W I T AR AL I HE, R 3 s

4.5 1.5
> <
g 2
= 3
- Voltage
time, r Current
Figure 3. [LHEC4L ID BB ER B E BRI
B REL TR T -
(1) B R EFEAT R TE#T, RS IHRELERE 67, WREEESERRTHE 2
NI A TF AR H A R A
(2) HEFHEARTH . 70 H S AN 70 L AR A AL S RIS PR o I BN 7 FLELIR K /NIRRT SR, (H 2 2K
7o H R AR /N T 0.01C,
(3) HFE 2 /NN A&y, X TS EM. ERSYBEINEEE 2 /NETRL T N TR r b
BHRE 5 /DI

(4) BRI . L OAC THRB L, THCE GRS e i e L LR, Eean 3.0V,
(5) ##E 5 /M.

X e R4 1] LU bgStudio 1) log ThEEkid sk, LALLM Arbin. Maccor %5 H il it B
Nk, WEALTEAE ., M. B, ISR I A 6 B 5 100 BT, R
TOREI 1mV BUE. BGUR R IR 0.1% ) L.

A AR BN 3 AN RS S i L D R R AR, XIS 2 3 A, ULRC 3 NEER, K
i 3 45 RILFE A ULACH) ID.
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4 mbLEE ID ILEE S E—HE AL

Ha R se n, BATER HAZ IS 2 i BRI AT i AL B, SR)53T 6 EA% 5 TI GPCCHEM R 441t
HWILH. Tga%E ) ULES 1D I Sy s 10 =R 0 B i T BEAT Bl A 2

(1) R EEIE AL, BRI (@)MXTIE4T ], DR A 2, thinEl 4 1¥) ElapsedTime; A4
AL RIS Tt “AIXTETE” , e g — A UF AR BB ] (b)FE, BLmV OyEAL, i
4 I Voltage_mV ; (c)HEif, LA mA NHAL, Wi 4 1Y Current_mA; (d)iEE, DIRIKENHAL, E
4 [¥) Temperature. 1552 H bqStudio ic3% FIEFEIR AL T A Z R T . HLZAAE D Arbin 1d3% H
FELLV ABARL, IR DL A BRI FEEAE VR A #3ELL 1000 #49 mV Al mA, WKl 4 Fis.

E2 - Je| =D2*1000
A B C D E F G
1 Sample ElapsedTime Temperature Current Current mA  Voltage Voltage_mV
Z| 1 12 23.8 2.609' 2609! 3.423 3423
3 2 14 24.1 2.606 2606 3.432 3432
4 3 16 24.4 2.607 2607 3.438 3438

Figure 4. Rr&EHIEHAL

B Z AR A IS AR RHE AT R, RAcst “ H+Ia)” &R RGN TR, 84 7 B H A A 40t
a5 B% . anlEl 5 N HRBIFTRN, 1 RGH IS A, EHF SRR >> “4df(Data)” >> “Text to
Columns” 73%ll—— “LIZ 4% Space N4rB&RAF” , K HIASE 5 FF#F. SR EHE hh:mm:ss #H
2406t I 1) 3G 4 B CARD AR ARG (8], a6 Frow, B “AMIXiE 470 5] (ElapsedTime)” %1(D %),
A BN 0, M TANEE S PR A0 D3=D2+TEXT(C3-C2, “[ST), %, Fh#daas
RN General, | D3 w225 T AN 8] S ZE . 8 C3 AN BZH A% dE, Biar &3 b
SN B R TR . VR RGOSR H SR R 0 45, BT 0:00:00 — 23:59:59 153 7%, 4l 7 Ao
TEFNMEFE -, At g, HEmEdess ik, wE 8 fix.

Al - fe| RGERITA]
A B (0 D E E G I

1 |REEnf[A) HE (mV) H (mA) IRFE (C)

2 | 2017-12-12 8:38:27 3582. 2 1675 21.7
3| 2017-12-12 8:38:29 Convert Text to Columns Wizard - Step 2 of 3 ? X
- Thi lets t the delimit data contains. Y h textis affected in th
- is screen let 0u Séf e delimiters your data contains. You can see how your text is afTected in the
5 | 2017-12-12 8:38:37 | preview helow. i v

6 | 2017-12-12 8:38:41 -
— Delimiters

7 | 2017-12-12 8:38:45 [ ab
-8 | 2017712712 8:38:49 ["] Semicolon [] Treat consecutive delimiters as one

9 | 2017-12-12 8:38:53 [ Comma

10 | 2017-12-12 8:38:57 [ 5pacel Text gualifier: e

11 | 2017-12-12 8:39:01 [ ather:

12 | 2017-12-12 8:39:05 :

13 | 2017-12-12 8:39:09 Datapreview

14 | 2017-12-12 8:39:13

15 | 2017-12-12 8:39:17 \?fEE“IFTJD” I ~
16 | 2017-12-12 8:39:21 017-12-12 [3:38:29

17 | 2017-12-12 8:39:25 gi;ji:ﬁ 22233

18 | 2017-12-12 8:39:29 017-12-12 [3:38:41 v
19 | 2017-12-12 8:39:33

20 | 2017-12-12 8:39:37

21 | 2017-12-12 8:39:41 Caneel < i [EE
29 ANT1T7_19-19 Q.20. AR 27RO R TR7E 21 ©

Figure 5. HI¥ 58 A4551
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D3 - Je | =D2+TEXT(C3-C2,"[s]")
A B C D E F G
1 | &GiRfE FAFHZITRIE] (s) EBJE (mV) ER¥E (mA) JEFE(C)
2 12/12/2017  8:38:27 0 3582.2 1675 21.7
3 12/12/2017  8:38:29 2| 3720.1 1675 21.7
4 12/12/2017  8:38:33 6] 3727.5 1675 21.7
5 12/12/2017  8:38:37 10] 3731.7 1675 21.7
6 12/12/2017  8:38:41 14] 3735.1 1675 21.7
7 12/12/2017  8:38:45 18 3738 1675 21.7
Figure 6. ZEXJBY [R5 #AAHRHEAT B [H]
D71 - S| =D70+TEXT(C71-C70,"[s]")
A B C D E F G

AL (8] AHFTIEATH [R] (s) AR (mV) ARIE (mA) $EEE (C)

12/12/2017 23:59:52 55285 2896.6 0 22.9

12/12/2017 23:59:56 55289  2896. 7 0 22.9

] 12/13/2017 0 00:00| 731107_| 2896. 8 0 22.9

12/13/2017  0:00:05 -31102 2896.9 0 22.9

Figure 7. Z&XTEY [AESHEE R S B HE HILMAE
A B [ ¢ ] D [ E F G

F LR (8] AHFFIZATEI ] (5) AL (mV) ALY (mA) iR E (C)

12/12/2017 23:59:52 55285  2896.6 0 22,9

12/12/2017 _ 23:59:56 55289  2896.7 0 22,9

} 12/13/2017]  0:00:00 552931 2896.8 0 22.9

12/13/2017  0:00:05 55298 2896.9 0 22.9

12/13/2017  0:00:09 55302 2897 0 22.9

Figure 8.  ZX} B [ R A

(2) f B AR S BEVE RS, JEHR. RISEIREL, MATERIRGEE (EOREE HE—N
R——E BB RmIES: (WA AL MR A1 o W NE 9 KR RGI, BB
20000 #ridsx 7 — A HLUE OV HIEF AL 28 23800 Fridsk | —MF S 4V A AL ZEHEEATI .

4500 3000

7,_\ - 2500
4000 s 2000

£ ( \\I\ - 1500
@ 3500 1000
% -,\ P_ . 500 Voltage_mV
> 3000 . { 0 cceees Current_mA
1 : - -500
2500 -1000
0 10000 20000 30000 40000

ElapsedTime (s)

Figure 9. HMEHEELEMALET K

6 Tl [H7EERER TM 28 11165 1D 25K 7%



I3 TEXAS

INSTRUMENTS ZHCA838
4500 3000
- 2500
— 4000 2000
E - 1500
&% 3500 1000
% . 500 Voltage_mV
= 3000 0  ceeeee Current_mA
- -500
2500 -1000
0 10000 20000 30000 40000
ElapsedTime (s)

(4) QU —MCFAH, 4N config.txt. TR E LT A

K 11 & —4> roomtemp_rel_dis_rel.csv 1 config.txt [tz .

Hdo- e

Figure 10. HBRZ &
(3) B It > J5, HHE N csv (Comma Delimited)is Ko /44— w4 N

roomtemp_rel_dis_rel.csv.

ProcessingType=2 {{#& GPC T.HA, f{ff CHEM ID VLFCH iZfH L4172 2
NumCellSeries=1 {3 roomtemp_rel_dis_rel.csv Hf /& 5T 145 B0 A B )
ElapsedTimeColumn=0 {3 roomtemp_rel_dis_rel.csv B AN [E] %15 (M O FFEEHED
VoltageColumn=1 X3 roomtemp_rel_dis_rel.csv B HLIE %5 (M 0 FFEhiH50
CurrentColumn=2 X% roomtemp_rel_dis_rel.csv B 55 (A 0 FFEEHHED
TemperatureColumn=3 £ roomtemp_rel_dis_rel.csv BLi& 55 (M 0 FFEEiH50

|+ roomtemp_rel_dis_rel.csv - M

Home | Insert | Page | | Formu Data | Revie' | View 8L @ a = g 232

‘ Al - J= | ElapsedTime(s) W
| A B c D 3
1 ElapsedTime(s) Voltage(mV) Current(mA) Temperature(C) E
2 0 3582.2 1675 21.7
8 2 3720.1 1675 21.7
4 6 3727.5 1675 21.7
5 10 3731.7 1675 21.7
6 14 3735.1 1675 21.7

_configixt-.. — O XK

File Edit Format View Help
ProcessingType=2
NumCellSeries=1
ElapsedTimeColumn=0
VoltageColumn=1
CurrentColumn=2
TemperatureCoﬂumn=3

Figure 11. roomtemp_rel_dis_rel.csv 1 config.txt =%l
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(5) # config.txt 1 roomtemp_rel_dis_rel.csv AN E 46 4 zip #%30, B5¢
http://www.ti.com/tool/GPCCHEM Mk, i Upload zip file %40 _EAEEME . AL OBk myTI K
5 (http://www.ti.com.cn/myti). i JL7 %k 5548 2 H 2048 1D VEHCES F Ik BIRE % my T IHEHE, a0
12 Fiose A VBRI IR BB FE, 1EIE RN gpe_do_not_reply@ti.com i AR T 5% 545
BRAEN . WEREHR M A R ERBA R R, REWMSEZMF B .

From: Gauging Parameter Calculator <gpc_do_not_reply@ti.com>

Subject: Gauging Parameter Calculator report for input file: "C1-Chemistry.zip’

A Message | i C1-Chemistry-reportzip

Your Gauging Parameter
Calculator Report is here.

[%] Right-click here to donmisad pictures. To help protect your privacy, Oulook preventsd automatic downicad of
this picture from the Internet,

Thank you for your interest in the Gauging Parameter
Calculator from TI. Please find attached the Gauging
Parameter Calculator report that was based on your Gauging
Parameter Calculator input zip file submission.

This completes the Gauging Parameter Calculator process.
Should you want to re-submit or need assistance with
Gauging Parameter Calculator, please reference the sites
below:

* Go to Gauging Parameter Calculator to re-submit.

* Visit TI E2ZE™ Community on Battery Fuel Gauges or the
Gauging Parameter Calculator.

* TI Battery Management Homepage

Thank you for using TI's Gauging Parameter Calculator for
Battery Fuel Gauges.

To ensure delivery to your inbox, please add
gpc _do not reply@ti.com to your address book or safe sender list.

Figure 12. GPC CHEM ID ITPAZHR 45 Bt 7451

VLHCHR % GPC_report i R iR ILEL I ID 5 K HAR 2%, [FINHE SATIRZLE 3% LA AIFTA ID 51K,
i 13 fros. iR AL T 2 HEIIR R Z 4> GPC_report, 84 ifed ) LA & BAL R KR 2/ 1D B
CIE

J GPC_report.txt - Notepad — 0 X

File Edit Format View Help
Best chemical ID : 3616 Best chemical ID max. deviation, % : 9.88 ~

Summary of all IDs with max. DOD deviation below 3%

Chem ID max DOD error, % Max R deviation, ratio
3616 ©.88 0.56
3245 0.89 0.21
3870 0.92 0.29
3282 0.95 p.39

Figure 13. GPC CHEM ID ULEZHR % 74

8 Tl [H7EERER TM 28 11165 1D 25K 7%


http://www.ti.com/tool/GPCCHEM
http://www.ti.com.cn/myti

I3 Texas
INSTRUMENTS ZHCA838

5 SEHR

1. GPC CHEM tool: http://www.ti.com/tool/GPCCHEM
. GPC CHEM user guide: http:.//www.ti.com/lit/pdf/slva725 (SLVA725)
3. Theory and Implementation of Impedance Track Battery Fuel Gauge: https://e2echina.ti.com/cfs-
file/ __key/telligent-evolution-components-attachments/00-24-00-00-00-00-02-91/Theory-and-
Implementation-of-Impedance-Track-Battery-Fuel 2D00 Gauging-Algorithm.pdf
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