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7.3 Recommended Operating Conditions

Typical values stated where T, = 25°C and VCC = 14.4 V, Min/Max values stated where T, = —40°C to 85°C and VCC =
2.2 V to 26 V (unless otherwise noted)

MIN NOM MAX| UNIT

Ve Supply voltage BAT, VCC, PBI 22 26 A
Vsyutoown—  Shutdown voltage | Vpack < Vsuutoown- 18 20 22 '
Vsyutpown+  Start-up voltage Veack > Vsuutoown- + Viys 2.05 225 245 A
Viys ﬁ:slgg\;r; voltage Vsuutoown- — VsHutDown- 250 my

PACK, SMBC, SMBD, PRES, BTP_IN, DISP 26

TS1, TS2, TS3, T54 VRreG

PTC, PTCEN, LEDCNTLA, LEDCNTLB, LEDCNTLC VgaT

SRP, SRN -02 02
Vin Input voltage range ey " " — A

Figure 1. BQ40z50-R2 SRP, SRN Recommended Operating Conditions

VR, 25 EE HE R IR A A FE A R FL B s B AN BE R I ADC s K ANVE I, HE4n BQ40Z50-R2
EI’J-O.lV +0.1V. HAUEPBEE W T

7.14 Coulomb Counter

Typical values stated where T, = 25°C and VCC = 14.4 V, Min/Max values stated where T, = —40°C to 85°C and VCC =
2.2 V1o 268 V (unless otherwise noted)

PARAMETER TEST CONDITIONS MIN TYP MAX| UNIT
Input voltage range —0.1 0.1 A

Figure 2. BQ40Z50-R2 Current ADC Input Voltage Range
BQ34Z100-G1 [{JHiift ADC % A\Ju [ /2-0.125V ~ +0.125V. HHE-HEEI T

6.10 Electrical Characteristics: Integrating ADC (Coulomb Counter) Characteristics

Ta=-40°C to 85°C, 2.4 V < REG25 < 2.6 V; Typical Values at T, = 25°C and REG25 = 2.5 V (unless otherwise noted)
PARAMETER TEST CONDITIONS MIN TYP MAX | UNIT
V(SR} Input voltage range, V(SRN] and V(SRF‘] V(SR) = V(SRN} - V(SRPJ -0.125 0.125 vV
T

Figure 3. BQ34Z100-G1 Current ADC Input Voltage Range

X T AR ORI ) 1T BQ40Z50-R2, i FE LI M/ BIRAK IR il ) OCD1 (Over Current in Discharge),
OCD2, AOLD (Over Load in Discharge), SCD (Short Circuit in Discharge) /U4 {£#'. OCD1, OCD2 #f
225 ADC RFEFH B TS SR LI M, FILEHi R OCD1, OCD2 {1 g E7E 32A LAWY, [FH
OCD1, OCD2 Hijitifit i KA s B A K P 7E ADC B K AJE-0.1V ~ +0.1V BLA . BT EAX T OCD1/2
L 100A BRI R 55, DR AR B P LB MK T 1mQ.

I AOLD, SCD & It L as kAW, A 75 @it ADC RAE, ik b A Hi BH 9wty H s R R R AT
A1t AOLD, SCD ) HL it FRIME 7T LIS 32A, {HEA{R AOLD, SCD Hi it ik K AF HiBH Y JE F4 /E SRP,
SRN f#J Recommended Operating Conditions & FE-0.2V ~ +0.2V LI .
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Data Memory H 5 mA B mAh B cWh Bt cW A7 1) JE TR E S o4z b 2 0 1 46/, B
Design Capacity = 35000mAh / 2=17500mAh.

PL BQ40Z50-R2 s, LAFZHUE % Lus| 4a /N .

Table 1. BQ40Z50-R2 & K IR EE B S

Class name Subclass name Parameter name Display Units
Calibration Current Deadband Deadband mA
Advanced Charge Algorithm  Low Temp Charging Current Low mA
Advanced Charge Algorithm Low Temp Charging Current Med mA
Advanced Charge Algorithm  Low Temp Charging Current High mA
Advanced Charge Algorithm  Standard Temp Low Charging  Current Low mA
Advanced Charge Algorithm  Standard Temp Low Charging  Current Med mA
Advanced Charge Algorithm  Standard Temp Low Charging  Current High mA
Advanced Charge Algorithm Standard Temp High Charging Current Low mA
Advanced Charge Algorithm  Standard Temp High Charging Current Med mA
Advanced Charge Algorithm Standard Temp High Charging Current High mA
Advanced Charge Algorithm  High Temp Charging Current Low mA
Advanced Charge Algorithm  High Temp Charging Current Med mA
Advanced Charge Algorithm  High Temp Charging Current High mA
Advanced Charge Algorithm Rec Temp Charging Current Low mA
Advanced Charge Algorithm Rec Temp Charging Current Med mA
Advanced Charge Algorithm Rec Temp Charging Current High mA
Advanced Charge Algorithm  Pre-Charging Current mA
Advanced Charge Algorithm  Maintenance Charging Current mA
Advanced Charge Algorithm  Termination Config Charge Term Taper Current  mA
Advanced Charge Algorithm Charge Loss Compensation CCC Current Threshold mA
Power Shutdown PS NoLoadResCap Threshold mAh
Power Sleep Sleep Current mA
SBS Configuration Data Remaining AH Cap. Alarm mAh
SBS Configuration Data Remaining WH Cap. Alarm cWh
Protections 0ocCcC1 Threshold mA
Protections 0CC2 Threshold mA
Protections OCC Recovery Threshold mA
Protections 0oCD1 Threshold mA
Protections 0OCD2 Threshold mA
Protections oCD Recovery Threshold mA
Protections PTO Charge Threshold mA
Protections PTO Suspend Threshold mA
Protections PTO Reset mAh
Protections CTO Charge Threshold mA
Protections CTO Suspend Threshold mA
Protections CTO Reset mAh
Protections ocC Threshold mAh
Protections ocC Recovery mAh
Protections CHGC Threshold mA
Protections CHGC Recovery Threshold mA
Protections PCHGC Threshold mA
Protections PCHGC Recovery Threshold mA
Permanent Fail SOCC Threshold mA
Permanent Fail SOCD Threshold mA
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Permanent Fail VIMR Check Current mA
Permanent Fail VIMA Check Current mA
Permanent Fail CcD Threshold mAh
Permanent Fail CFET OFF Threshold mA
Permanent Fail DFET OFF Threshold mA
Permanent Fail FUSE Threshold mA
Gas Gauging Current Thresholds Dsg Current Threshold mA
Gas Gauging Current Thresholds Chg Current Threshold mA
Gas Gauging Current Thresholds Quit Current mA
Gas Gauging Design Design Capacity mAh mAh
Gas Gauging Design Design Capacity cWh cWh
Gas Gauging State Qmax Cell 1 mAh
Gas Gauging State Qmax Cell 2 mAh
Gas Gauging State Qmax Cell 3 mAh
Gas Gauging State Qmax Cell 4 mAh
Gas Gauging State Qmax Pack mAh
Gas Gauging State Current at EoC mA
Gas Gauging State Avg | Last Run mA
Gas Gauging State Avg P Last Run cW
Gas Gauging State Max Avg | Last Run mA
Gas Gauging State Max Avg P Last Run cW
Gas Gauging Turbo Cfg Min Turbo Power cW
Gas Gauging IT Cfg User Rate-mA mA
Gas Gauging IT Cfg User Rate-cW cW
Gas Gauging IT Cfg Reserve Cap-mAh mAh
Gas Gauging IT Cfg Reserve Cap-cWh cWh
P BQ34Z100-G1 Jyfi|, LATZHEE 4% LB/
Table 2. BQ342100-G1 A& K AL E S H
Class name Subclass name Parameter name Display Units
Configuration Charge Termination Taper Current mAmp
Configuration Charge Termination Min Taper Capacity mAmpHr
Configuration Charge Termination NiMH Hold Off Current mAmp
Configuration Data CC Threshold mAmpHr
Configuration Data Design Capacity MilliAmpHour
Configuration Data Design Energy MilliwattHour
Configuration Data SOH Load | MilliAmp
Configuration Discharge SOC1 Set Threshold mAh
Configuration Discharge SOC1 Clear Threshold mAh
Configuration Discharge SOCF Set Threshold mAh
Configuration Discharge SOCF Clear Threshold mAh
Configuration Power Sleep Current mAmp
Gas Gauging IT Cfg Res Current mAmp
Gas Gauging  IT Cfg User Rate-mA MilliAmp
Gas Gauging IT Cfg User Rate-Pwr mW/cW
Gas Gauging  IT Cfg Reserve Cap-mAh MilliAmpHour
Gas Gauging  IT Cfg Reserve Energy mWh/cWh
Gas Gauging T Cfg Qmax Max Delta % mAmpHour
Gas Gauging  Current Thresholds  Dsg Current Threshold mAmp
Gas Gauging  Current Thresholds  Chg Current Threshold mAmp
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Gas Gauging  Current Thresholds  Quit Current mAmp
Gas Gauging  State Qmax Cell 0 mAmpHr
Gas Gauging  State Avg | Last Run mAmp
Gas Gauging  State Avg P Last Run MilliwattHour
Calibration Current Deadband mAmp

2.3. HLJBHE % L 51 48 /)

P A& B IR MBE R RN B S B Z BN e, 875 EEAERHE R IR FE 52 B LR
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o Registers | Calibration =
Advanced Calibration

Perform Calibration

Select the types of calibration to perform and enter the actual input

Current Calibration Temperature calibration
Applied Current Sensor  Applied temperature Calibrate
-2000 |mA Calibrate Current Internal deg C ]

External 1

[ ]
[ ]

Voltage calibration External 2 I:l deg C[]
[ |
[ ]

Applied Cell 1 Voltage External 3

mV Calibrate Voltage
|:| - 9 External 4

Applied Battery Voltage

|:| mV [] Calibrate Battery Voltage

Calibrate Gas Gauge

Applied Pack Voltage

|:| mV [] Calibrate Pack Voltage
Figure 4. JESLRREBIRIL L BIGE MEARES Z EI
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T o LAnErTH R R A IR S5 %5 BBU HIUBTE SC IR 5 S A A 2% 40 L FE A M 72 B i R A 350s, 1 L&
1T BQ40Z50-R2 ERINTE HLJt B HE 500s LA JE A4 FF4h 58 B i

PL BQ40Z50-R2 i1 BQ34Z100-G1 A, T [ 5145 i £ 2 FE s 75 B4 1 vE 2 A R 10 30 40 B P BRI
(Impedance Track™) HE i ESH.

Prime Relax Time*

R THETT AT A 5545 Prime Relax Time I R4 4a 1HE ST, BROA 500s, H IS5 f5 B PTAR
5, WGBS MG B PHSU T . 6T A R ot F e (RN AR R, st PR AR 4G, Prime Relax
Time Z45/)N, LA — NI AN S SR ZE] Prime Relax Time #7215,

Sec. Relax Time*

6 KB 1777 - ) 2 T i R



I3 Texas
INSTRUMENTS ZHCAA45

HETHE T4 5 %5 17 Prime Relax Time B[] /5 &5k {t Sec. Relax Time B[R SRREEFHE 1T E BT
Rk 30s. XFEfsREH, Sec. Relax Time B 46/, LLUlATIH Prime Relax Time /N4 15 6
MWL EE R B %4 Sec. Relax Time #%/N& 5s, f#354M& &5 Grid 2 A REH 253 (F/ 2 £
SR BT BT

Resistance Parameter Filter

Resistance Parameter Filter J& FHHT S B 1 — NS (A1 2. ERIA 41s JEPEI A2, X M. DF fME
Resistance Parameter Filter = 65142, ##:5¢ % 3{: Filter time constant = [0.25 / (1 — (DF_Value /
65536))] — 0.25. X fi% 2 H i il F s [A) AR %6 H R PR 1R, Resistance Parameter Filter Z2if /),
ELanwi T Sec. Relax Time BCA 5s J5iX 4™ Resistance Parameter Filter 41N A 62339, Bl 5s &
[)

Res Relax Time*

Res Relax Time & HthE 25 e S B ) 5 5, Ros WNERE T aa A GRlifE D) Rldmifae (ERE
P AT rmtEl . ERIA 50s. Res Relax Time # AN A T15 E K FEPUEN, FENBEEMSBE . X
TEEZEE, Res Relax Time i %A 5/, A 5HIH Prime Relax Time —F£i% 15s.

Dis Relax Time Min*

Dis Relax Time Min & Res Relax Time i) F ¥, Res Relax Time £/ 15s J& Dis Relax Time Min 2
BE Y SUNEE G 10s.

OCV Wait Time*

HEN#E R Relax Mode J5 433 OCV Wait Time I5HE] FF 4515 OCV. Rk 600s, *f T {2 d it ot
¥4t 8] 45 1] OCV Wait Time A 457N, b 60s.

PLEA S S ECARESEL R F BB SO e E, THBCR MM TIH AR S E:, sifE TIE2E Wiz kb5
T TAEIMEUSER R

4, *+F BQ34Z100-G1, DF i & B Pack Configuration B ff)[FConvEN]FI[DoDWT]# 2 i3 <45
(&AHO .
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[ Golden Learning start ]

Charge full to maxvoltage e.g 4.2V,

and taper current <=1/20C

Relax 2h |

Discharge to cut off voltage e.g 2.9V

Charge full to custom voltage e.g 4V,
and custom taper current

Relax 2h

Discharge to custom

terminate voltage

C Golden Learning End )

Figure 5. PF&ERF Golden Learning Jifeif#

REER, BESEHETHAEEZ/NT, ATMH SOH BnaHKF (it Ex 100%) , [Fik
FARYE SR ] A2 KIS Design Capacity. LLinfa —ANk 4 2% BBU it 4% 18 H SRS 1508 B 78 21
4.2V BIFRFRZS RN 3000mAh, {H R 7 $] 4.0V i A A 2150mAh, Ft LLYE ST Z41 Design
Capacity 1 2150mAh. W13 3000mAh [1iE I SOH HiJ Bf A A E] 100%. 1 HEFEE, W
Design Capacity Lt/ Design Capacity FF#IE %, NIE S TI HRSCRFE E2D IR IRIZER RIEL
Qmax Upper Bound (ERIME 130%, F7~ Qmax 53§ FFRJE Design Capacity 1) 130%f%) , Lhfss
M Qmax HHr. X~ Design Capacity “[F#iR %" WA MIHKITEIR, —KRAEIIrtER, FREEIZEER
PL#T Design Capacity, gl 309 2 i K Qmax Upper Bound. b, (3000-2150) /2150 =
40% >30%, N7 E4E Qmax Upper Bound 1% 230%.

5. B4

TI BQ40Z50-R2 1 BQ34Z100-G1 ¢ i i fE A4 (B HATZE . M EFEEE) i, o ANLHIb,
HLESE N Bl 5528 FEh 2% FE R B BBU 25 K25 AN R I N TSR % . A e B e KRR R A
35 S H N R RS A DA RO B B R Pk, B IR B, BB R ETF AR R EREN N,
At RO R SR (AR B 3 B 21t Ra table TR IR, %8 H 58 Golden Learning A2
fyiel G, $RAE T A E R RIS EUL 48N T T RSEAA %, Golden Learning AR L0 S5k
i 5, S B E TR R B 5 2 F i R AR, R PR .
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Theory and Implementation of Impedance Track™ Battery Fuel-Gauging Algorithm in bgq20zxx Product
Family: http://www.ti.com/lit/an/slua364b/slua364b.pdf

BQ40z50-R2 Technical Reference Manual, http://www.ti.com/lit/pdf/sluubk0
BQ347100-G1 datasheet, https://www.ti.com/lit/gpn/BQ342100-G1

BQ34z100-G1 High Cell Count and High Capacity application,
https://www.ti.com/lit/an/slua760/slua760.pdf
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