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W A shak A R iR, BEEE R A A S L R s T s 0 T Tl L Cell Balance
Threshold, [ I8 B LE AR S5 FEC A B2 B (oK R 22 KT Fiik  1 1HE K 2 Cell Balance Minimum
Delta, PHANZAFHRIH 2 JG A X% bR AT 517 .

T A B LT 0 42 B BEL 470 6T 349268 F S PRI 5 (IR R %), — R B BB P BT LB/ . FL I LA
NS ST, thinFs R . SbAk, OB G AR A T RSP X A, RN X RN
EEFSNNERREES . G EWNAER, iR, T kI8 R0 s ) Tl B &
Cell Balance Threshold —fi% £ 78 i R ¥ CHL FE & S8 i~ X)) .

W 2%t AN IR R Bk, B R e H R BT L.

BQ4050 %5t /& A X Fi e 38 A v e 3501 50925 . VEAN I SE Bt 215 226 3L & Cell Balancing in bq208x
Advanced Gas-Gauge Designs http://www.ti.com/lit/slva155.
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W T 1C B 1& — A ER I T B fi R AS ROK ()L mAL JL+ mAZE) o Ll BQ40Z50 %71
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N TSGR ZE, VSS & EAEHIIE, FrLl Cell1 #4 iifii 5 HE Cell #1 HL it A o

Vcell

Cell1 ¥ HLIR: Ich = ———— X Duty AR(1.1)
N bt 92 _ Vcell AS 1.2
Cell2 LA FIGHHLIL: Ich = ————— X Duty ~3(1.2)

Vcell = average cell voltage (for example, 3700 mV for most chemistries)

Rvc = resistor value in series to VCx input (for example, 100 Q, based on the reference schematic)
Rcb = cell balancing FET Rdson, which is 200 Q (Max) for BQ40Z50

Duty = cell balancing duty cycle, which is 75% typ for BQ40Z50
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Cell2 K& VL 3oL Ich = Veell x Duty ~i(2.2)

(2XRvc+Rcb)||Rext
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4. HETHNESHEEE
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4.1 Balancing Configuration 24 (&55

Class Subclass Name Type Min Max Default Unit
Settings Configuration Balancing Configuration H1 0x0 0OxFF 0x01 Hex
7 6 5 4 3 2 1 0
CB_RLX_DOD | CB_CHG_DOD
RSVD RSVD CBS 0EW 0EW CBR CBM CB

Settings: Balancing Configuration [CB] = 1 JF /5 ¥J#7Lhfig (BRIAFEHIIAED .
Settings: Balancing Configuration [CBR] = 1 Jf A i & 117 (Relax Mode), 7 Z [Fi % E[CB]=1.

Settings: Balancing Configuration [CBS] = 1 Jf 3 lEHR Y4 (Sleep Mode), 7 Z[Fn % E[CB]=1. 7
YF7E Sleep Mode #3517 . & sh %4 Sleep Mode #7483 Start Time for Bal in Sleep It d] (ZRik
100 /M), 3 H RSOC KT Start Rsoc for Bal in Sleep I'1# (ZRiA 95%) . — HEEIRM G EEN)E,
24 RSOC /)T Stop Rsoc for Bal in Sleep I £x152 1F FEHR 47

Settings: Balancing Configuration [CBM] = 1 [d]— i %I HF— 5 27 (4858240 47), =0 [A—Kf ZIn[ FF £
T (N E 5. BQ4A0Z50 R ETTEI[CBM] = 1, ANE & 5 H &M% MOSFET.

LR EL 7 OperationStatus()[CB] IR w2 B AL, k22 [CBlEZE.

4.2 Balance Time per mAh Cell £#7% /&

Advanced Charging Algorithm: Cell Balancing Config: Balance Time per mAh Cell 1
Advanced Charging Algorithm: Cell Balancing Config: Balance Time per mAh Cell 2-4

TS B EE TR, BQ40Z50 R4 & it th E AR5 132 8] Cell_n_Bal_Time = AQ_n/
Icb. R ;75 5 B Y733 % Balance Time per mAh Cell = 1mAh / Icb, BI4E 1 mAh 25 & H ¥
FL Icb il B2 A TR5E

DY P A B2 2 3(1) Ieb ORI 5

. 1mAh 3600mAs X (Rvc+Rcb
Balance Time per mAh Cell 1 = == = mAs X (Rvc+Reb)

Ich Vcell x Duty A3(3.1)
. 1mAh 3600mAs X (2 X Rvc+Rcb \
Balance Time per mAh Cell 2-4 = 1A% _ 3600mAs X (2 x Rvc+Reh) ~3(3.2)
Icb Vcell X Duty

AR BT A 7K(2) Ieb FEI B 5
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http://www.ti.com/product/bq40z50-R2
http://www.ti.com/product/bq40z50-R2

I3 TEXAS

ZHCAA78 INSTRUMENTS
. __1mAh _ 3600mAs x((Rvc+Rcb) || Rext)
Balance Time per mAh Cell 1 = e Veell x Duty AR(4.1)
Balance Time per mAh Cell 2-4 — 1mAh _ 3600mAs X ((2 X Rvc+Rcb) || Rext) /L\\:_Et(42)
P Icb Vcell X Duty

4.3 Balance in Relax g £ 747

Advanced Charging Algorithm: Cell Balancing Config: Relax Balance Interval
Advanced Charging Algorithm: Cell Balancing Config: Min Start Balance Delta

WHT A48 7E Relax Mode %35 Relax Balance Interval I [A] & & £ 5 & H 4 OCV EHH. Hithz
) 5 KR 22 75 K T I B4 (Min Start Balance Delta), 1 & 54w £ 55397 1 S K 7 I 8] 35 12 % 1 8
TSR]

Advanced Charging Algorithm: Cell Balancing Config: Min RSOC for Balancing

IR A4 Relax Mode 75 B4 £ & — 15 S 671 8] Cell_n_Bal_Time A2 0 1 H. SOC KTl
W1 Min RSOC for Balancing 743 2 & & B Y47 i H .

5. B4

AT T I AR L S, vl T AR TR T A BRI R SET S, A T s
M BB SEBLT %, A B TSR R, AR NMOS 1 PMOS i fift A ] 1) iy
LB SEILE, IR HLUL TIFHUERER L & 1+ BQ40Z50-R2 A B/ R ZHIC & -

S ER
1. BQ40Z50-R2 datasheet, http://www.ti.com/lit/gpn/BQ40Z50-R2
2. BQ40Z50-R2 Technical Reference Manual, http://www.ti.com/lit/pdf/sluubk0
3. Fast cell balancing using external MOSFET, www.ti.com/slua420-aaj
4. Cell Balancing Using the bq20zxx, http://www.ti.com/lit/an/slua340c/slua340c.pdf
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