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) AE

THF 3 FEIRETREE | SSKN
tocc OCC LR ( XEF ) mi (1)@ 1.953ms. i) BRMHE =7.8ms (4 4 1.953 7.8 60.5 ms
TR ) L

SCHF 255 FHEERIETIRCE , SKN
toco OCD #&3EIR ( Z$F ) @ (1) @ 0.244ms. HJ BRIME = 15.9ms ( 65 0.244 15.9 62.3 ms
M) E
TRCRMERETIRCE |, KA
tsco SCD FillZEIR ( Kl ) I (D @) 122us. Hi BRIAKE = 244ps (2 4 122 244 854 us
i) s

Totc_puy OTC A HEIRR) (4) 0 2 255 s
Toropy  |OTD BEAHERE @ EFFEMHTEE , S KA 1s. 0 2 25 s
Tutc_pLy UTC BEAS7ERE () 4) FORME B N A ) BRAME. 0 2 255 s
Tutp_pLy UTD BAr2ER @) 4) 0 2 255 s
BR(EE) 8

VocHGR B ER T AT I 7 AL A LR Vpack - VSS 16 v
Voin AR LR 70 LI I VDD - VSS 1.0 1.1 v

(1) ARAEEITE. R =i,

(2) ETEMHHSH. REEFIEK,

(3)  FEEHH BB EMEARE TR, WRESEOARE , MFREIIZRATRAR M. ES0 BQ27Z746 A FHY.

4)  FEERMAUE BT BRME . REAEPIR. T LLE FULL ACCESS #53{ T B s Bt IR 2 e B A8 I 8 78 SEALED #ik. i
BQ27Z746 £k F .

W
=

5.5.4 B % ( BAT_SP. BAT_SN)
BRAES A, B RAE Ta = -407C % 85C MM it

S5 \ WA B/ME aHME BKE| B
BRI B
Vgar , 1500mV F1 2400mV Hifi , 1450 1500 1550
vV, G b A Hs PACK-BAT_SP = 200mV , mv
BUFACC (BAT_SP - BAT_SN) BAT_SP ## : mifHAZ 1kQ. 2350 2400 2450
BAT_SN fi#} : 1kQ % 10kQ
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5.5.4 Bk Il%rH ( BAT_SP. BAT_SN) (4%)
MAER A, TR Ta= -40°C £ 85C K%M FidFEH

S5 WA B/ME HAUE BAE| Hhr
400mV &7 , Vgar = 1.5V & 2.5V 370 400 430
Vasrorrs BAT SN Jthifiis 200mV &3 , Vgar = 2.0V & 2.5V 170 200 230 .
(BAT_SN - VSS) OmV &35 , Vgar = 2.0V & 2.5V -30 0 30
600mV TR , Vgar = 2.0V & 2.5V 550 600 650
I Vgar = 1.5V % 2.5V , %% , BAT_SP
AVBUF LINE R A LR U Y —BABTAT SN Venck _Ivzj;z 1.0V 10 mV
e e Vpar = 2.4V , #i# = 1mA , BAT_SP
AVBUF_LoAD SErhaR SR —BABTAT SN \;P?;( Vg = 1.0V 1.2 mV
RLO #5220k
VRLOACC _ -7 +7
(BAT_SP - BAT_SN) Vgar = 3000mV % 5000mV B |
V. RLO 1 50K & ST RENE , OmV 2P a1 o 5 +5 mv
RLOACCP (BAT_SP - VSS) BAT_SP fi#; : BiMAT 1kQ
I ik - Q Q
y RLO BAFIZ BAT_SN fi# : 1kQ % 10k . -
RLOACCN (BAT_SN - VSS)
R R 2000 #%7i , DSG FET = S 160 200 260
BAT_SP E: I
Ho-sP - 5100Q #%fi , DSG FET = §iff 459 510 561
R - 2000 #%7i , DSG FET = Si@ 160 200 260
BAT_SN {if At L 7 Q
HO-SN - 5100 i , DSG FET = i 459 510 561
Rhiz_sp BAT_SP mrBH= CHG FET = i 0.6 1.0 1.3 o
Ruiz_sn BAT_SN =B #T#E =0 0.6 1.0 1.3
o N Q Ak
Tpp— U W () ;HXT? DSG FET S M2z ph a2k H i) 500 us
CsuF_sp BAT_SP % SRN (PACK - ) 150
= TEIBAT I R AR (1) — pF
CauF_sN ) BAT SN % SRN (PACK -) 150
Bgur_sw 251 B AL A T 1 SR AR 22 e e 30 kHz
BAT_SP - BAT + X
Vacp (BCP) WA () FREUL B TE R +100 +250
(231 BHE | B KZ N 2mV
HIT BRI RO R PRAN +200 mv
v BAT_SP - BAT + #itpikf  |RLO BLAJRH 10 +10
BCP_ACC @ HKH 10mV
BAT_SP - BAT - #ih
Vepp (BDP) It FHl() Z;%Bjﬁ}%%' s 2 250 100
= I , VIR Y Zm
R R ) ~ 200 mv
v BAT_SP - BAT - #(liififZ |RLO BURA 10 10
BDP_ACC (3) KR 10mV
BAT_SN - VSS +
Veon (BCN) B {E 3 (M ALY R LV +100 +250
St B DKL 2my
HT BB R ) +200 mV
v BAT_SN - VSS + Hlitffit |RLO BikJifi , 10 10
BON_ACC @) KA 10mV
BAT_SN - VSS - #i N 250 100
Veon (BDN) &) {5 5t el () UL A S
St g BKLN 2my
HBRAME ) -200 mvV
v BAT_SN - VSS - #il#ksE |RLO BRJE A | 10 +10
BON_ACC @ 35K 10mV
10 TR KRR 15 Copyright © 2025 Texas Instruments Incorporated
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5.5.4 Bk Il%rH ( BAT_SP. BAT_SN) (4%)
MAER A, TR Ta= -40°C £ 85C K%M FidFEH

SR YA BAME HAUE BRANE| B
) BAT_SP/BAT_SN 8ms JLiE 8 ms
HO-FAULT-BLY | s e e 2 iR () 100ms &R 100 ms
t BAT_SP/BAT_SN 1000
LO_FAULT_STRT Wb R I‘Eﬂ“) 2) ms
BRI B
VLoAD_sp BAT_SP 6" Ths =1kQ = Tk, -300 300 mv
Vioap_sN BAT_SN fi#kpEzs() A1) 1 s -200 200 mv
L s VBAT =1.5V = 24V = 1.5V
o e A (1) ; -
VLINE_SN BAT_SN 2R BB A A1EE 500mV/10us 30 30 mV
(BAT_SP - BAT_SN) [i] i 4 A BUF B0 #e 51 RLO #5
V. - -7 \
TRANS A () " 00 50 m
(1) RI\EiHE. REENR.
(2) ETFHEMHFEMSH. REEFNK.
(3)  KEFEEERH RS E MBOABE TR S SRS |, T I TSR . TE S BQ27Z746 HE RS HFH.
5.5.5 ELE M MITHME ( ADC. CC. E)
BRIER AW , SRR TE Ta= -40°C & 85T I Tidwm
S5 W% ‘ B/ME HAUE BAME| B
B (ADC)
VBAT_RES Hilb L ADC 239 () |5 3Rt , £15 47 16 oA
VBAT Fs P 0 A B AR -0.2 5.5 \4
‘ Ta=+25C , Vgar = 4.0VDC 1
VBAT_ERR LI LR ADC 2 mv
- VBAT =2.5VDC § 5.0vDC +2
Rear EEE CNGEN 8 MQ
tgar FEL VL B 480 1) 1.7 ms
VaDC_RES o P Veat 14 15 fir
E4it (CC)
VCC_CM ;%Tﬁ EEJ_‘E?E VSS =0V, 2V < VBAT < 5V VSS VBAT \
VCC_IN AR R VCCfCM -041 VCC_CM+O~1 \%
AR RSNS =1mQ ( 16 {7 Z ¥ R
)
\ — 32,768
lcc_in BN AT R (D @) | A Rgng = 2m Q (16 AR mA
i)
H148 Rgns = 5mQ +20,000
tcc_conv B (] HLIR 1000 ms
cc AP 10 f
ADCRES ROTPRE 1 LSB = VREF1/10/(x215) 37 v
H14H Rgns = 1.0m Q@ , 10.0A , Ta = 26
25C
lcc_erRr BRI iR % mA
- AR Rsns =1.0mQ | -10.0A , Tp = 29
25C
CCose TmAs i 22 16 i, Kot 2.6 1.3 +2.6| LSB
CCose pRIFT | K1 HL R IR Z LR 15 {1 + £55 , ®Kik)E 0.04 0.07| LSB/°C
CCeqe iR 15 07 + #55 | fERIN FLRYE LY -492 131 +492| LSB
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5.5.5 BHEMITHNE (ADC. CC. BE) (%)
MAER AR, TR Ta= -40°C £ 85C K%M FidFEH

S8 W% HB/ME HAUE BRANE| B
Rec_in [ A s 7 Mo
NTC #ERHNE
RnTc(PU) PR by L BE W) ER ) BT RME D) RE 14.4 18 21.6 kQ
RNTC(DRIFT) AR 283 [ A R -250 -120 0| PPM/°C
G5 AL S NTC #ivigg | ZEAR 10k @ 103ATNTC, TA = - 2 £1 +2
R il 10°C % 70°C .
NTC_ERR TR A #7810k Q 103AT NTC , TA= -
VR 40°C % 85°C -3 +2 +3
PIEBIR B RS
V(TEMP) DAY RS U A s L TR VR RS V1EMPP 1.65 1.73 1.8 mv/°C
Viremr) P L 15 2 o LR \gE)MPP - Vrewen (AU 0.17 0.18 0.19| mvrc
(1) ETFHEMGRSH. REE~NR.
(2) 52 16 {7 = 3 ML AT A% 2 PR )
5.5.6 NZFF g4
FRAEAFE U , BFERTE Ta= -40C 2 85T MM Fidxkm
S5 PR BME HAUE BRAE| B
KA R AT I 1] 10 100 4E
o e e T HEL H¥w INTE 20000 i
INA7gm P2 5 N A 4 ey 1000 I
tRowPROG) AT Ym AT ] 40 us
tmasSERASE) LR A] TA = -40°C % 85°C 40 ms
t(PAGEERASE) LA R (7] TA = -40°C £ 85°C 40 ms
IFLASHREAD [pearail gz TA = -40°C % 85°C 1 mA
IFLASHWRTIE DAVEAEPNER TA = -40°C % 85°C 5| mA
IFLASHERASE IAAF HE 3% H I TA = -40°C % 85°C 15|  mA
5.6 ¥ 110 : Efs
BRAE B AW , &R RLE Ta= -40°C £ 85°C. Vregis = 1.8V MM Fid®m
S WK A B/ME BLEE BANE| B
I2C #4151 ( SCL. SDA/HDQ)
Vin e HL PN L SCL. SDA 3| 1.26 \Y
Vie i HE P4 N FER AR SCL. SDA 3| 0.54 \%
VoL {1 FEL P FU SCL. SDA 51l , Io. = 1mA 0.36 \Y
G LIPNCERA SCL. SDA 5| i 10 pF
likg i N U LI SCL. SDA 5|} 1 A
#H5IW (GPO)
Vin e FESP A N R R A5 51 1.15 \Y
Vi G LA N LA HEHE 51 A 0.54 \%
Vo it F R e LT HEMRBIH , lop = -1mA 1.08 \Y
VoL i H R AR HEP HEBE S | 1oL = TmA 0.36 \%

12 fExxt

IR 15

=
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5.6 $1F 110 : EFASH: (42)
AR AU, SN RAE To= -40°C %2 85C. Vregrs = 1.8V KT 3#M

E = RS B/ME HBUE BANE|  BfL
G LTPNGER S HeA5 51 10 pF
Iikg i NI LI 4551 1 HA
5.7 37 110 : THE 4R

SR PAKM w/AME FRRRIE mANE| B
I2C B} ¥ - 100kHz
fscL b A AT SCL &%l = 50% 100| kHz
tHp:sTA START 25 ORFF I [H] 4.0 us
tLow SCL B ) H ~F~ & 47 4.7 us
thigH SCL I i i) ey H -~ i 341 4.0 s
tsu:sTa HEL R 4.7 us
tHp:pAT B R R E) ( SDA FN ) 0 ns
tsu:pat B v B[R] ( SDA fi\ ) 250 ns
tr et s [ 10% % 90% 1000 ns
t Pt e T e B ] 90% % 10% 300 ns
tsu:sTo JEA NI EIEE NI ST 4.0 us
taur EJL?‘FEEZJJZI‘HJ 1) S 2 7 TR 47 us
I2C W)F - 400kHz
fscL I b AR SRR SCL (575H = 50% 400| kHz
tHD:STA START 4 (it 1] 06 us
tLow SCL I BRI i~ i 341 1.3 us
thih SCL Bef et 785 L - 3 600 ns
tsu:sTa L EE R ) 600 ns
tHp:DAT R R RS ] ( SDA HA ) 0 ns
tsu:pat B % B it a) ( SDA fiN ) 100 ns
tr I _E I i) 10% % 90% 300 ns
t et B[] 90% & 10% 300 ns
tsu:sto FSTIN [R) 5 1B 25 A 0.6 ys
taur EJJ?WE ) Z TRV e 28 25 PR IS 13 us
HDQ i
ts Hh IS [) 190 us
tsr rh TR I (8] 40 us
tHw1 FHEAN 1K FHLIES) HDQ 0.5 50 us
thwo EHEN 0K FHLIES) HDQ 86 145 us
toven FEHUBI A S S ) #1F3Rz) HDQ 190 us
tcveo FRAE B E L I ) HFIKEN HDQ 190 205 250 us
tow1 BUHEN1 X #1195 HDQ 32 50 us
towo HHEN 0K #FUKEN HDQ 80 145 us
trsps A2 ) B[] #EIRS) HDQ 190 950 us
trraD ESVINGE=3 ] FEHIERHIRZ) HDQ J59%3) HDQ 250 us
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5.7 {7 10 : iR (£2)

2 WA A B/ME PRFRIE BAE|  Bfr
trisE HDQ £k -7+ 3184 1 [} A 1.8 us
trsT HDQ &7 i%;'f#ﬁ{ﬁﬁﬂ , EHLK HDQ IXF K 292 s

t i
tHD:STAJ tsu;M
tHD;DAT [— i
REPEATED
START
& 5-1. 12C i} ¥
( ‘ L~ 1oV
/ N — 1.2V
t(B) »<—1{(BR) I tRISE)
(a) Break and Break Recovery (b) HDQ line rise time
ﬂ ﬂ
-t (W 1 ~—tDw 1
- tHWO) |  _ towo——————
@ {CYCH) - le——t(Ccvycop
(c) Host Transmitted Bit (d) Gauge Transmitted Bit
[ Break | | 7-bit address [ | 8-bit data |

eI eIy

L [ JJe I r

—tRSPS) P

(e) Gauge to Host Response

.HDQ Breaking

. Rise time of HDQ line

.HDQ Host to fuel gauge communication
. Fuelgauge to Host communication

. Fuelgauge to Hostresponse format
f.HDQ Host to fuel gauge

® QO 0 To

t(RST)
(f) HDQ Reset

A 5-2. HDQ B &
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5.8 HLAVREE

0.8
0.7
_ L
< 06
5 %
£ 05 — //
w
5 04 S~
o 0.3 ——1
5 o2 —1
— 30A
0.1 — 10A
—2A
0

-50 -40 -30 -20 -10 0 10 20 30 40 50 60 70 80 90
Temperature (°C)

& 5-3. fF 1m Q RN R R ERIRE SEEMR
AR FEIRAIRR , TRAE

1.2
1
. N //
S 08
& 0.6 | ~
oo N EE— |
g 04 ~ —
5 T~
O 02
o
2 9 -
]
g 0.2 \\ ol
8 0.
— — 30A
04 — 10A
— 2A
-0.6

-50 -40 -30 -20 -10 0 10 20 30 40 50 60 70 80 90
Temperature (°C)

& 5-4. fF 1 1m Q Kyl B BB B R 22 S IR A
RAEAEHKRR , TRAE

1
0.8
0.6
0.4
0.2

0

-0.2

-0.4

-0.6

-0.8

-1
50 -40 -30 -20

—— 2.5-V Common Mode
—— 4.0-V Common Mode
—— 5.5V Common Mode

Cell Current Error (%)

-10 0 10 20
Temperature (°C)

& 5-5. 2.2A HIfiR%E 5 CC ADC % A\ St B FE AR &

30 40 50 60

2
0 N
—1 \\
S
E 2
s
[0}
[=2
]
E -6
8 — 20V
— 36V
— 50V
-10

-50 -40 -30 -20 -10 O 10 20 30 40 50 60 70 80 90
Temperature (°C)

Bl 5-6. F AR IR 2 5 FLith F AR R TR ISR R
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6 4T
6.1 ik

BQ27Z746 & Tt E — 2k oe AL R il

s,

ER I FE T DN AE I [E R e 119 R 00K S A B ) FRL VB 2 48

PSR L SE R R U )7 % . BQ27Z746 #3Fi@ it 12C 5L HDQ HHX 5 EHLRGARE . & A s Ul /b S RF IR R
Am QeI R BE AR B D o S R D r it/ i s e e e . AR BTSN 4 1 BQ27Z746 S

A EE TR
6.2 ThEE T HEE

PACK+
®
,,,,,,, Rpsa
10MQ
Wy
RPACK
5KQ
REF1 VDD PACK DSG Load REF1
‘ VREG Detection Charge Pump and » PACK
VDD i A5 IPACK-VDD nFET Driver Q
LJ LDO Super 3
CBAT_T_ Comparator - Q
e BAT &
ul I (oV, uv, occ, Protection
SRP-SRN 0OCD, SCD) Logic Pack
POR ENAB
ENAB PACK Detection
PACK BAT_SP
BAT — Pack Direct Battery
L Divider Sensing Output BAT SN
18ka VREG vss o 1 = >
NTC
Li-ion ™= Bias f/ Internal Die
el ; ¢ l Temp Sensor
VB weak PU
NTC REF1 <—[ REF1 I \ ADC MUX / LWV—/
¥ ¥ ENAB ENAB
16-bit
Data Flash Data SRAM CC/ADC Ir:gefr:(:)t
4-kBytes 2-kBytes Digital Filter Controller
DMData (8b)
" [0 [ T 1
DMAddr (16b) | 44 |—>GP°
N Push Pull
PMData (8b) J L J
A « [ 1«SPA >
PMAddr (16b) ‘ Timers CoMM Open Drain g
18 T & e
Open Drain L=
Program Flash ROM
32-kBytes 20-kBytes
PACK-
g
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6.3 REMEULEA

6.3.1 BQ272746 4 F27%

BQ27Z746 #3448 e #l0 TI LA 4H 28 | B Harvard 288 | TAESR SiA 4.2MHz. BQ27Z746 A3
PR &N = RAB TR, SCHF 8 1. 16 frEL 24 KA ARFE A K E .

6.3.2 AN E

BQ27Z746 #5442 FIA s BoC B R AR, AAME S &R E LT E SR A E R, CERBEAEE. BIOREA
HoAth H B W I 2 B0 S A5 B

6.3.2.1 FEOHEES (CC) M- IRk 2

A ADC A& — 3RS BB L e 28 | 4 YR e v 76 FEL EE Y 11 78 H AR R G Bh el B OB Wit . B SR HUliE
ZorEIN , T SRP Al SRN ity ¥~ [ A B B i oty () HLUE 22, 20RO 3.74uV. Z 405 NS B R Va L
Vss & Vpar ,» SCFF 0.1V F VG 1 15 82 e H s i O sl (R RS e . CC €8s I A -2 CC a2 ik
—N 16 fiE il . B 1 B — O I

6.3.2.2 ADC LB EHE

ADC % B% 5 R4S (LRSS . BAT AN TS LALK PY AR B A% TR AR I TR #2 . BbAh , 2 8% A1 28 W] LAY 5 A
3 Py P AR PR LB ) TS N | R eSS e AR N T, DAREAT IR HE

6.3.2.3 ¥ #:48 (ADC)

A ADC Z2E B ERIT 16 fi7 A-Z i, XA T | ADC SR PEIEE LR E s\ Bk
JulEl. BRSPS AR BRI BRI R B , PRI R N 38 1 V.

6.3.2.4 NEFIRE L

BQ27Z746 a3t LR Mt — AW ERIE AL S |, T BRI R L P /% B AN T A . DRI RS e ] U
M2 MR Ha3E#2] ADC |, ARHE G785 R TARSRAF T HRIERE BB IR .

6.3.2.5 S ERIRBAL RS 1T

TS HIANHNEE 18k Q ( MLAUHE ) LetEfb bhd 2SR , DUCREA 10k Q (25°C) NTC AhEB a8 BE |, 1l 4n
Semitec 103AT-2. NTC #uff FEBH N 45 7E VSS FIBAA TS 5|2 /8], RJ5 , ADC @i Him N\ £ 8 5 F 43k 47 1
FOUIN o 4 SR 75 AN [R) R Y (A R B DU R T B G

REG18

(%]
=
TS M ADC

NTC

&l 6-1. SRR R (W B
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6.3.3 HEEH

BQ27Z746 #+fHEH VDD SI/E . VDD AW EHUEIRME |, AR e . BAT SR JE80R
BEAT , PR e i S R R R SR Iz

6.3.4 ENAB 3/

BQ27Z746 23140 LI I B P 208 74 N ENAB 5] JHRIE H 284419 SHELF A1 SHUTDOWN If#ERE . $7
OB — NP ES BRI E RS VDD, 1R — N ALER ] ENAB 51, PURZ 5] IR Sh K PR
T A 28438 1Y SHELF 58{ SHUTDOWN ##5.

Wi ENAB 5| B % 2145451 GND %:4E (VSS) , Nl BQ27Z746 #{4K JoiZii A SHELF 8{ SHUTDOWN #
o

USRS 5 A% 45K Y SHELF 80 SHUTDOWN #838 , IAT LUK ENAB 51 IR FFE A . 0 G as i 75 B fe i it
A SHELF 2 SHUTDOWN £, Il ENAB 5| it A AORHF &7

6.3.5 ML E T

BQ27Z746 #fFH —A 12C MilfEE 0. s, SR E Vi@ HDQ 51 (5 SDA JL=% ) #HTilfE. i
TE A [ R B AT I O R BATHERAE ( IANTE 21 4nfE & 0 B E 2 B s & 44 ), WL 100KHz 12C 44
R EIEAEE.

#iE
#FUIE] HDQ Phidts , AN AT

6.3.6 1RG4
BQ27Z746 #4404 —ANLL 65.536kHz Sl %3547 IR ATRE 7 2% (LFO).
6.3.7 BHIRG 4

BQ27Z746 35—/ NsiTHiE AN 16.78MHz &R 4 (HFO). EMHRSUESR LFO it |, L 50% 2L
45 /N % 8.388MHz.

6.3.8 1.8V 1L /E R /E 4%

BQ272746 #if & — MERKI T H S 1.8V LDO (REG18) , Al A%t CPU M Py ¥ % 538 #H R it A s Y5 H
.

6.3.9 AESEME B
BQ27Z746 Z:H-HR LA R 3. REF1 1 REG18. #R¥% %L1 CC f# . REF2 1 ADC f#if.
6.3.10 B B T R

TR L (OCDY) L g RIS T H 5 ] b 8 7 5 v FELUAE o T80 P e 8 R A RS o e ) T 3 o [ 1 o A7 i AT I L. W]
DURR A LA A1 A B B 9 7 22 FAO A 0 v BHL o o R v ik — 0 oM RME AN 2. %2 OCD #4F 1} ,  Safety
Status tr S BCE N 1 IFEE , BRI HIERR Hlsbs sk fF QiR vk,

6.3.11 BT RHRY

FEHLJELER LA (OCC) Ty e wl AGrill 78 v 77 1A (14 9 e P LIRS VO o TR0 PR 0 R L A B A8 ) e e ] - 2 A s 2 AT e
B TR F A I H B B R 7 22 AL P BEL 36 3 S — 2 B B AT o ARG DN L I R R AR 2R
CHG FI DSG FET ZHiiEkasEiR. 2k OCC kit , Safety Status trEAi B E K 1 HBIF , HEIHIER
Hbsse ek vk .
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6.3.12 (B A7 5K I iR

TR JEL B L (SCD) T E AR I T FEL 77 i P 9 XE A FELJRESG 100 o 50 P REL B R0 {0 R S 8 ) P el 3 ] - 2 A7 e 2 AT e
B TR F A A H B B B 7 22 AL e BEL O 368 3 S — 2 SR AR AT o 2 A DN L i R R AR 2R
CHG #1 DSG FET ZHIIEiE. 2k SCD HfFHf , Safety Status trEALE N 1 HF8iE , HEIFHIER Hik
b 25 A L B L

6.3.13 = ERPFFIE
BQ27Z746 H & WIS H LR A R GG AR 4 The | w] DU AR AT RO E

R R R 3
R I s R 4
78 AU i
TR i
TR AR T (3L 3K
TRCRABE T (6
78 AU R I #
TR AR T g
i 7e FEL R
PRIE 7S FL R AN

6.3.14 B

BQ27Z746 it 2 4y eyt A 51 B BAT _SP Al BAT SN FE4t B Bz e itofG I | AT SIS A 1140 FeL vt o, s Y0 o R ARG
M. BQ27Z746 H ik B A2 AL G R4 FIFE 2 |, DLBE K PR P iy AT Ay kI AR & 1) . Pyt B B L 6 25 i A
BRI A o AL B S R PRSI 5 22 (B T 4% H ah#e . rE A il 22 v 2% th PACK 5] JHIffLH .

9T AEAT RS I 28 v B 3R AT AE R A F e FRE RS, PACK 31 A1 25 B H. VPACK > VBAT + 0.7V, A il {747 )
{8 ( BCP. BCN. BDP F1 BDN ) >yt I % b 51 BE0Ee A 40 B A Il 5 fiok o B e b R D00 i o8 51 0 B8 T = L
PUIRE . BQ27Z746 kS I oh A B AT [ 44 mT 4 2 2 U8 PR GE T, 30 P T 75 0 22 0 M L R 3R AT R 98 DA v AR A
NG PR (P REFH o BT ade 16 2R R P S 266 S IR ER sl A R4 BRI, DRI 2 3 B0 % 1) R e A ) s

6.3.15 Gas Gauging

Za A Impedance Track™ F2 AR & AR € G AT LR . AREZHAEER |, 152 W “Impedance Track
H 7t 1 2 WS B T v e ST PR 75 o

6.3.16 E/t 7 (ZVCHG)

ZVCHG ( 0V 7M. ) & —UURFERDIRe , AvF s ™ ERE R M S 8 SR T FET JRZh#E H i 22 G B &

(Vrer shut) MIHEIBTE R, BQ27Z2746 J5H] T ZVCHG. IR Vear> Voinn » Vear < Vrer shut H PACK+ {78
ZRHLE > Vocher » M CHG #rHb K g oksh & PACK 5] IR L , MTTSeBlFe . 24 Vgar > VEeT sHuT ReL I,
BQ27Z746 iRt ZVCHG #i3X , thi i R AL T8 FRES , CHG oy i iasig 2 35 . X1 BQ27Z746 , 4
VDD EHIHIEIET Voy I, CHG it 48 Jyssbila , AT it CHG FET AR L #7T -5 80% UK T i F
HPEA A WUIRAREZHE | FTLE CHG FET MR ANV 2 )35 — AN i AT LS | DA Se IR A A vtk H
W, I BAEX ML R FET (RFECHIRAE . iZAB N R A aem , RN FET & RMIRE |, BoNEH
CHG IRZh#s I |, B3 mas ki) TAE IR MR IR AR | Ktk 50MQ % 100M Q FrIAHIE L BH 7T BE k2 A
o RIS FEL o

6.3.17 7 B HIFFHE

AR SRR TS R il

o MRYEA BOREE VO R 78 H A 78 L FL - JEITA IR TS T1. T2, T3, T4. T5 Al T6

o RLEE AT |, R EIR P VE R N BT

o f R ZRIEAE B L TE I T FELRT TR OIE 24 7 H R DA RO R RE 7 LB R ATIE I 7 LRI R RIS 2 A L
« f#H Impedance Track Jj ki B AR HLOM A2 78 IR A

o WFEFHIFR IR TS
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o LI T PR e P U LN SR 7S R A L R S T T
o PO T UM A AR 7 78 R I R e RS

6.3.18 G4 iF
AR DL N R E R AR 22 4x | AT AE T B R I S

o ENUEF SHA-256 77 V51T & 45 56 iF
o HEWINHEEET SHA-256 iAIF |, SR astE A Re i sk R vF 52 4V 1A

6.4 S3FThEEAE R
A S R IR RS | (EARIE R 2 ThRe O B AE T, RIS A TR -

* NORMAL #&x{ : fEMAEAT |, #54F 0L 250ms ERGHATIE . THE . R FIEEE R . X RRGZ I | #%
APFE AR Th R N IgAT , DUR AT AR -3 IR AR . At RS2 BIRREEIR I , JF H MRS NFET J&@
e Sl .

+ SLEEP #x @ 7R | A5 4F LTI 1 BRI [a] Al B AT I & TR EANEOE . IR LR R R (A] iz As
TEFARII TR NigAT , DU AT REI> PS8 i R . Fa it PR 2 SRR | JF HL AR NFET J8 % #8

o SHIP #iX : iR | %8s F AN AT 20 & v IR AL RS, ADC B4 a1k, TR AN 2 0 2 v R kA T
FECTHE R I RS N OmA. [Hk | ZastEiEid OCV PRES 78 RS . BN RIBE AT HO 2o H
O IR BRIV A (YA RIS — IR ) o R D TR SR EOR B OCRR FE gD Ab . — ST SR B
ATARER G « AAEN & R AR JE PAT o IR EEA AR T B A HE BT 2 T [ R AR 3 . A ol DL & s
FoHL R R RR G . B R T ORHPIRES BAS SRR TIERG |, AT a0
RemainingCapacity() 1 FullChargeCapacity() , ¥ 5¢ 4% 1k . HILRIZ RSN |, IF HA R NFET
e T .

« SHELF #X : BT | @il 5] CHG il DSG NFET LK BT A % FHEF IR | 7] LLZE SHIP B Tk
—BIRThHE. UL, 7E SHELF f:0F |, REAATRAEIMT IR %A IR I &2 f R AR 2, ADC #%
Hrt AR, RIS 222 H R AT v AR BROE FEIRE D OmA. BRIE |, i iE e e ) ok PR R
I A 70 DR AS o RN TRIBEBAT R0 oy FEES U S R R b 2 FL . (B DU AN TRIBS — 1K ) o Rl gk -5
VRER TR P bl b B . — S8 H B (AT IR A - AR I R R AR S AT o IR SRR E i
FEEHE T AR A a8 DL R s R e i RA I R R R VS . B Rk T RHIRES EAS 5HE
W E3EATIE S |, HAbiHE |, WS H RemainingCapacity() A1 FullChargeCapacity() , ¥ 5¢ 4151k .

+ SHUTDOWN #5X @ 7RS0T |, B4R 5e A28, AT 5 KRR 5 i B (K TR 8 G 7 FE L L Ao

6.4.1 &5 i0R4F1IE

GRS RN 2 AN SR AT B IC S, MM AT T 2
Tt 1 R R HEES R

7o BB AR 2T KRR HL IR

B KA R/ LS HL
AR B

6.4.2 &

A SCRFXT 22 AN SR S RO A T RS it 1 B8 W B AN 1 %

6.4.2.1 AESHELTH

AR A -2 B4y (ADC) AT LI & . ADC Jd sk Il 568 /I A5 far 0 F, FE 4 v 110 PR S DN 8 F
?@E"J?ﬁﬁi%bﬁo %/Elﬁ ADC {]J-I\Ui -100mV £ 100mV ?EWE@XX*& %% , V(SRP) - V(SRN) %E{EH#%@%%@%}E s
Vo EU R E i GRS ER

H, Y8 O B e 0 A AU L REL ( PTICR 1m Q) P I R B EAT 1Y), T 22 23 P He AR P i F s Ak T 78 HL I 2
TR
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6.4.2.2 rajth s RN &

BQ27Z746 HE WM EF ADC LA 1s (¥R B& I & B0 B o %0 B AE AE N B4R ADC #EAT 46 B0 F k17 A e DA
> m S SRR 2. ZEHEIEH T 115 Impedance Track Hi & W ) B BHAT

6.4.2.3 HEhKHE

H AT e A BhT-7HBR SRP A1 SRN 5| i1 _E AT A] B s fm A% , M AERfII & FE s i e . 78 FE/CE FL g A AR
PR SE . Mgk B2 /b 5 FhEAIBEWESIN | AT B 3 HE .

6.4.2.4 HENE

Gt B — /N T A LIRS ) Y EAE RS, BENBIET TS 51 LA NTC SCRAMTIREN & . XA
EE A5 A 5 AR E .

7 MR

#iE
PAR BB h BE BANE T T e, TIAER L HER PR AN 72 8k . T % 7 A7 SR € 5 o
G TN 2 AR ST 2 AR S, IR RSt ThEe.

7.1 mm%‘l%\

BQ277476 w5 1 AR S T R R S I AB A A . SRR A SR AR — AT S, P
Z{f | Battery Management Studio (BQStudio) , X @&7EH A dFEH 23/t PC EEIEH P 5t TH . 7= fhd
B A R A BRIME | XEBIREAR KN BQ27Z476 #AZ# FAphitiT Tl . #H BQStudio AR |, LA
FEFF I A% P R SO e BRI E DA 2 R 8 i 2SR EFRERRE R S8, Bl 5 FH B0AE F R Seis A7 Rk
PO BB R 508 A T FH LS R 22 7 55 o B TR DAL A7 BGPTSR SE RS B, FH T R A 7=, R AR
N CEEWUR” .

7.2 RN
PAN 2 Bt s 4L 1Y) BQ27Z476 32 H 5 2 B 7= 451

Copyright © 2025 Texas Instruments Incorporated R 21

Product Folder Links: BQ27Z746
English Data Sheet: SLUSDW?2


http://www.ti.com/tool/bqStudio
https://www.ti.com/lit/pdf/SLUUCA6
https://www.ti.com.cn
https://www.ti.com.cn/product/cn/bq27z746?qgpn=bq27z746
https://www.ti.com.cn/cn/lit/pdf/ZHCSP94
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHCSP94C&partnum=BQ27Z746
https://www.ti.com.cn/product/cn/bq27z746?qgpn=bq27z746
https://www.ti.com/lit/pdf/SLUSDW2

BQ27Z746

ZHCSP94C - NOVEMBER 2021 - REVISED MAY 2025

13 TEXAS
INSTRUMENTS

www.ti.com.cn

c7 C6
| o01uF 01 WF | A
| || || |
o _ L _
A = Recommended for IEC ESD
' PACKP >
1=
R7
10 MQ | 0.1 pF | &
AN\ I ca |
| 0.1 uF |
R6 g I
R1 A CHG DSG 5kQ |
10 Q |__PACK |
NN *—1 VDD - ——
e
‘ BQ27Z746 A
p— |’ ______ |
AN BAT BAT_SP I [LBAT SP >
CELLP R2 A\ | |
KQ BAT_SN } HBAT SN >
Li-lon | |
Cell . TS
C2 GPO/TS1 |—x I [
0.01 pF —L | I
CELLN
RT1 | |
103AT
. o—| VSS ENAB
|
T L
= - | 1000 I
AN | srP scL W\ f scL_|
R4
§ R3 100 0 SDAHDQ L aan | SDA
2mQ C3 | I
0.1 uF R8
MA L | srn | 1000 I
R5 I
100 Q |
[ — J|
PACKN >
& 7-1. BQ27Z746 1 7 5 B A O AN E A 0 i 2 S 7 5K
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fm—————————
c7 C6 l A
| o01uF 01 pF |
| || || |
o _ L _
& = Recommended for IEC ESD
' PACKP >
REEES
R7
10 MQ l IO.'] uF I &
AN\ I ca |
| 0.1 uF |
R6 g I
R1 A CHG DSG 5kQ |
10 Q |_PACK |
AV *—1 VDD - — -
S C1_L PACK
R3 1.0 uF
2mQ BQ27Z746 A
— |’ —————— |
AN BAT BAT_SP BAT SP >
CELLP R2 A\ | |
1KQ BAT_SN } IBAT SN >
Li-lon | |
Cell TS |
cporrst |—x |
CELLN : :
VSS ENAB
1 l
— R9 |
- | 1000
SRP scL —VW } scL |
o1 cg SDA/HDQ L app, l SDA
P | R I
AW L | sra | 1000 I
R5
100 Q | |
[ — J|
PACKN >

7.2.1 Zif-ZER (B )

& 7-2. BQ27Z746 1 7 &3 X B0 R (1 AR A e A SE B 5 K

BiEH ~
B 1s1p (1 8 1 3F)
Vi 5300mAh
SRS HET
Brif bR 4000mv
AR 2500mv

7.2.2 E TR
7.2.21 BEEIISH

BHxREHERMTEGRE , 153N BQ272746 1K 24 F /i (SLUUCAB).
o HH AR | {5/ Gas Gauging: Design: Design Capacity 77 17#5 1% B 338 IN1AE ( LL mAh 5

fr) .

o BB RS | W EBAEINTE PC Configuration: Data: Device Chemistry . BQStudio 144 H 5l
TS LR AL B bRl e 248 ) T B 1 ) BQCHEM Zhfig LA K A 36 Rt 35 5 B E 4k 2% i 3 DT R F)

WA o

o EFHEKIHIE , 5% £ Gas Gauging: Design: Design Voltage #1725 .
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« ZEEHIL Low Voltage 5% it Low Voltage , i5fi ] Settings: Configuration: Init Voltage Low Set
8¢ Clear . XM TIWEHGHIEHEY | ZHEBEPHEE (5 ) Interrupt Status #7174+ 1] [VOLT_LO]
Lo

o B A AR E RSN IR AR RS | i - X E Settings:Configuration: Temperature Enable : 5T 4 4% J&
%, 600 (TSInt) = 1 ; XHTAMEpAEEE: | A7 1 (TS1) =1,

7.2.3 RRMELFE

¥ 0xFO81 =k 0xF082 5 A\ ManufacturerAccess() , Al UM HE R . HLE NG 528, BQ27Z746 &A=
FHF WA 3B VAN AR o %A VAR HE S R R m AL . bR AR S TR R AL
PCB fii#%s. CC 1 2/7% 51 25 LA A PN FH R H1 5l At 1) il FEE W

7.2.4 BIEAEEH

ANk BQ27Z746 HLE W B i R e G 3R | FullChargeCapacity() IR 2> 5 H 8k, A48 76 fi sl il i
FrUG . FoR& b, R ZEE . TR e BELAE R DA S . [ 7-3 SBoR T o — S A B N R A
KA SEBR B L . SRS HLIR AT FullChargeCapacity() -

] ) B i L

e 7900s 7 HLZ& IE
+ 9900s I 5%

*  11500s I FELBH 58 35

7.2.41 N
Temperature 25C
4400
4300
4200
4100
4000
3900
3800 <
3700 T
3600 s
3500
3400
3300
3200
3100
3000
2000
O
2 1500
& 1000
2
@ 500
s Q
8 0 . 5
3 = :
2 -500
e -1000
o
=
3 -1500
o
-2000
3200
3190
3180 | "
E
=
3170 ‘8
O
3160
3150
3140
0 20000 40000 60000 80000 100000 120000 140000 160000
Time
V=i 2 ) N
B 7-3. RGHEAERE (X HAD)
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8 HLJRER

BQ27Z746 w34 F VDD 5l {E NI . VDD 5]y A E EIEGE |, ARt 36 e, VDD 5] i+
B A AT R S R IE AR T, RSO 2V B BV LR . BAT SR AR RS, A/E 1 B
FE S 1 o 7 4T L Y B P R SR I iz

9 iR

9.1 fiJ5487

Ao HELE b ) AR ST R A SR E B AN R BH R IR R B AU KT 50ppm |, AT BE KRR & b s FEL A
W TP RS . RS R LAY | S BQ272Z746 F B WM R A AR R A B Y AR T R . B AT BE
ANFAE , DATE K PR R M k2> AR AT PR T 75 (00 RS 52 o AN R L P2 2 52 1 46 B 34 /] BQ272746 SRP
1SRN 5 s EAERRINZE S i . IXSE | I Z2 0 R AN BT Vo N+ 0.1V, IXFESRAF A REIE R 81T, H%
B AR RAF RO AR ORI, 3t T DA F SR AR U F BH . 2288 S 1mQ 5 20m Q A FLfH .

BAT R 1k Q 5 i P B B it ) IEMGIE S . B AN 5 VDD 5] 3 10 Q HBcH It 2=z,
TR, DU R R B R CE A f - VDD %% A S SRN fll SRP Z (Rl IE 2%
BLK 12C {5 ESD MR .

BQ272746 FLEW NI — M4 A-S ADC R E B . 7ERN IS 241 SRP Al SRN fi X\ 2 [A]1 7
i—A~100Q HEHZS. 7E SRP fl SRN H A/l & —A 0.1 u F JEW AR . I E 18R # o/ R T ResEin 41+
T . AZE S S M AS I FE BELAT £ 2D I o FL G o B 2 R0 465 ) TR o 42 3t T T e R R A M B RE T
BQ27Z746 AW LDO , i% LDO Zid W alihes |, NG ZAM I AR A %

12C I} B AN EE 51 B B S s e ESD (R4 HLE 5 FUR: |, WS INFE AN B 0 ER TG H LA T SR A B B OK
ESD 1R, 12C A Bh RIS 2 HAG PY 3 N S A BEL 2% o 22 r 5 W I A0 1) 4 4 22 B 0 M 1K RSP R (87 B
A ) |, ZB S PAT AR RME | SRJEEEN SLEEP QLI 4 R,
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PACKAGING INFORMATION

Orderable part number Status  Material type Package | Pins Package qty | Carrier RoOHS Lead finish/ MSL rating/ Op temp (°C) Part marking
@ @ ® Ball material Peak reflow ©)
@ ©)
BQ27Z746YAHR Active Production DSBGA (YAH) | 15 3000 | LARGE T&R Yes SNAGCU Level-1-260C-UNLIM -40to 85 BQ272746
BQ27Z746YAHR.A Active Production DSBGA (YAH) | 15 3000 | LARGE T&R Yes SNAGCU Level-1-260C-UNLIM -40to 85 BQ27Z746
BQ27Z746YAHR.B Active Production DSBGA (YAH) | 15 3000 | LARGE T&R Yes SNAGCU Level-1-260C-UNLIM -40 to 85 BQ27Z2746

@ status: For more details on status, see our product life cycle.

@ Material type: When designated, preproduction parts are prototypes/experimental devices, and are not yet approved or released for full production. Testing and final process, including without limitation quality assurance,
reliability performance testing, and/or process qualification, may not yet be complete, and this item is subject to further changes or possible discontinuation. If available for ordering, purchases will be subject to an additional
waiver at checkout, and are intended for early internal evaluation purposes only. These items are sold without warranties of any kind.

® RoHS values: Yes, No, RoHS Exempt. See the TI RoHS Statement for additional information and value definition.

@ | ead finish/Ball material: Parts may have multiple material finish options. Finish options are separated by a vertical ruled line. Lead finish/Ball material values may wrap to two lines if the finish value exceeds the maximum
column width.

® msL rating/Peak reflow: The moisture sensitivity level ratings and peak solder (reflow) temperatures. In the event that a part has multiple moisture sensitivity ratings, only the lowest level per JEDEC standards is shown.
Refer to the shipping label for the actual reflow temperature that will be used to mount the part to the printed circuit board.

® part marking: There may be an additional marking, which relates to the logo, the lot trace code information, or the environmental category of the part.

Multiple part markings will be inside parentheses. Only one part marking contained in parentheses and separated by a "~" will appear on a part. If a line is indented then it is a continuation of the previous line and the two
combined represent the entire part marking for that device.

Important Information and Disclaimer: The information provided on this page represents TI's knowledge and belief as of the date that it is provided. Tl bases its knowledge and belief on information provided by third parties, and
makes no representation or warranty as to the accuracy of such information. Efforts are underway to better integrate information from third parties. Tl has taken and continues to take reasonable steps to provide representative
and accurate information but may not have conducted destructive testing or chemical analysis on incoming materials and chemicals. Tl and Tl suppliers consider certain information to be proprietary, and thus CAS numbers
and other limited information may not be available for release.

In no event shall TI's liability arising out of such information exceed the total purchase price of the Tl part(s) at issue in this document sold by Tl to Customer on an annual basis.
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TAPE AND REEL INFORMATION
REEL DIMENSIONS TAPE DIMENSIONS
4 |+ KO [¢—P1—
L Regic oy Rogic e o T
o| |e o Bo W
el |
. Diameter ' '
Cavity —>| AO |<—
A0 | Dimension designed to accommodate the component width
B0 | Dimension designed to accommodate the component length
KO | Dimension designed to accommodate the component thickness
A W | Overal width of the carrier tape
i P1 | Pitch between successive cavity centers
[ [ ]
_f Reel Width (W1)
QUADRANT ASSIGNMENTSFOR PIN 1 ORIENTATION IN TAPE
O O O OO0 O 00 Sprocket Holes
| |
T T
St N Il )
H4-—q--4 t--1--1
Q3 1 Q4 Q3 | User Direction of Feed
[ .4 |
T T
N
Pocket Quadrants
*All dimensions are nominal
Device Package |Package|Pins| SPQ Reel Reel A0 BO KO P1 w Pinl
Type |Drawing Diameter| Width | (mm) | (mm) | (mm) [ (mm) [ (mm) |Quadrant
(mm) |W1(mm)
BQ27Z746YAHR DSBGA | YAH 15 3000 180.0 12.4 188 | 276 | 0.55 | 4.0 12.0 Q1
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TAPE AND REEL BOX DIMENSIONS

*All dimensions are nominal

Device Package Type |Package Drawing| Pins SPQ Length (mm) | Width (mm) | Height (mm)
BQ27Z746YAHR DSBGA YAH 15 3000 182.0 182.0 20.0
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PACKAGE OUTLINE
YAHOO015 DSBGA - 0.4 mm max height

DIE SIZE BALL GRID ARRAY

BALL A1—
CORNER

I
0.4 MAX i;,’ ‘
%ﬁ%u%i
0.18 BALL TYP
018 STos[]
1]
TYP
SYMM
t
1 @ GR |
E
o| O O
T@P @ SE'V'M D: Max= 2.6 mm, Min= 2.54 mm
C
E: Max = 1.715 mm, Min =1.655 mm
|
Lio—0 O
B
‘
TYP
D @
} A }J U O
0.24 ! 2 ®
15X %020 0.5|TYP

[ [0.0150) [c|A[B]

4224348/A 06/2018

NOTES:

1. All linear dimensions are in millimeters. Any dimensions in parenthesis are for reference only. Dimensioning and tolerancing
per ASME Y14.5M.
2. This drawing is subject to change without notice.
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EXAMPLE BOARD LAYOUT
YAHOO015 DSBGA - 0.4 mm max height

DIE SIZE BALL GRID ARRAY

ﬁ (0.5) TYP r

15X (0.2) ! !

E

(0.5) TYP

O —G-- O

O O O
-0 O O

SYMM

LAND PATTERN EXAMPLE
EXPOSED METAL SHOWN
SCALE: 30X

0.05 MAX 0.05 MIN METAL UNDER
(©0.2) P SOLDER MASK
[}

\ s
SOLDER MASK—" EXPOSED EXPOSED/ -- @0.2)
OPENING METAL METAL SOLDER MASK
OPENING
SOLDER MASK
NON-SOLDER MASK DEFINED
DEFINED
(PREFERRED)

SOLDER MASK DETAILS
NOT TO SCALE

4224348/A 06/2018

NOTES: (continued)

3. Final dimensions may vary due to manufacturing tolerance considerations and also routing constraints.
See Texas Instruments Literature No. SNVA009 (www.ti.com/lit/snva009).
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YAHO0015

EXAMPLE STENCIL DESIGN
DSBGA - 0.4 mm max height

DIE SIZE BALL GRID ARRAY

15X (J0.21) ﬂ

T

METAL
TYP

—={ (0.5) TYP |=—

(R0.05) TYP

{ ,

™ GEEN GERN SYMM
- - + - 7@
C\ _/ S/ S/
|
//\\ //\\ //\\
D[ | ' '
Y/ S Y/
|
E[ ' '
S // \7// \7//
S\&LI\/IM

SOLDER PASTE EXAMPLE
BASED ON 0.075 mm THICK STENCIL
SCALE: 30X

4224348/A 06/2018

NOTES: (continued)

4. Laser cutting apertures with trapezoidal walls and rounded corners may offer better paste release.
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