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5.5.3 Hh{#P" (CHG. DSG) (%)
RPRELE HBSAE 1 SR8 SR T (IR B TS B A E AT (BRAE S A ) )

2 WRFAF B/ME  HAE BKE i: X4
Veer sHut | [EfE FET SREh8% S E @) @) 2000 2100 5000 mvV
AEE , KN 1mV
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lLoaD FET K338 K 13k 10 pA
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v AR FE (RY (OVP) A3 FE ) AW BTG . R 3500 5000 .
o BRI R O) 35K 50V 4525
TA = 25°C |
CLonp 7f CHG/DSG < 1 1A 4t 15 15 mv
. TA = 0°C % 60°C
SIS 3) ; i
Vovp acc T {4+ OVP A& FE ClLoap 7E CHG/DSG < 1 u A 4 25 25 mv
TA = -40°C % 85°C ,
CLopp 7f CHG/DSG < 1 1A kb 50 50| mv
Vew_ovep [EfF OVP Kl e () 2000 4490 5000 mvV
= nEE , PKN 1mV
Vew ove reL | OVP B 4) 2000 4290 5000 mvV
Voue BEAE R IR (UVP) RillFE ] ©) W BTG R B 2000 4000 v
HTERINME R EC) KN 50mV 2300
TA = 25°C |
CLonp 7f CHG/DSG < 1 1A 4t -20 200 mv
TA = 0°C % 60°C
S R (3) ; .
Vuve_acc fEf: UVP K Clonp 7 CHG/DSG < 1uA 4t 30 30 mV
TA = -40°C % 85°C ,
CLonp 7f CHG/DSG < 1uA 4k S0 50 mv
VEw_uvp & fF UVP #6075l 4) 2000 2500 5000
= nEE , PKN 1mV
Vew uve reL | [ UVP B ) 2000 2900 5000 mv
Reackvss | PACK A1 VSS 2 Jil f i i e e 100 300 550 kQ
_ - 4k S et _
Vrep K75 AR IR AV BRI AR 10 v
B
FEHLILR (OCC) 1 ‘
: Rbyiuivt S B T 1 1 100
Vooc o e 1 R S ) @) %g?’]lﬂ{ﬁﬁ TEH) Il iy
N LG PR AmY 14
Vocc OCC 2mV 5K it 15 2mV A B 1 I 2 256 mvV
PHAE RSNS =1mQ 4 14 100
loce \iﬁlc(;((i():(j)jﬁlﬁﬂ{ﬁm (X T HH Rens = 2mO 5 = 50 A
fﬁf{‘ﬂ RSNS =5mQ 0.8 2.8 20
lrw_occ [ OCC #il v [ ) ARCE , KN 1mA 0 12000 +lgc N mA
JgcBiti (OCD) T " i i
Voco ol LT BB 5 ) @) @) i%v)/(fl‘]lﬁﬂﬁmo FEH) 2 R 4 100 v
MR L) BRIy Amv 16
Vocp OCD 2mV S K & i1k £2mV LKL B ik -2 -256 mV
AR RSNS =1mQ -4 -16 -100
PRI G g
loco joxfﬁcm'?ﬁ’”“'ﬂﬁ& (ST HIAH Rgns = 2MQ -2 -8 -50 A
i Rgns = 5mQ -0.8 -3.2 -20
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5.5.3 Hh{#P" (CHG. DSG) (%)
RPRELE HBSAE 1 SR8 SR T (IR B TS B A E AT (BRAE S A ) )

2 WRFAF B/ME  HAE BKE i: X4
IFW_OCD 'ﬁ: OoCD Tﬁ{b!ﬂ('t'llﬂ ) HEEE y iﬁj‘j TmA - ICC_lN -7000 0 mA
TICHL K6 % FLIR (SCD) 1) 5 120
Vsco R e v ) @) UM 6 2 VR, K IV mv
H T ERIME R EC) -20
A Rgng = 1MQ 5 20  -120
Isco fs fDS)Cf,) f””'ﬁj{a“ (X #E Reng = 2MQ 2.5 -10 -60 A
Bk} RSNS =5mQ -1 -4 24
<20mV , TA = - 25°C % 60°C 2.1 2.1
<20mV 2.1 2.1
g % 3” W —
Voc_acc (Jg“J){ﬂ (OCC. OCD. SCD) KK [0y % s5mv -3 3 mV
56mV % 100mV 5 5
>100mV 12 12
Vi bR PACK Il VDD 2 [TH) B ,
lpackapp | e LRI PACK A VDD 2RI | gyt g1ty 15 WA
v OCC i Fs R i R v Voxr) 100 mV
OCREL ocD. SCD Hbuf il PACK — TBAT -400 mv
T -40.0 550  150.0 °C
OTCTRP | oTC Byas/m Mt @ @
ToTc_REL -40.0 50.0 150.0 °C
T ~40. . 150. B
OTD_TRIP OTD BB @ @) 0.0 60.0 50.0 C
Totp_REL ) o -40.0 55.0 150.0 °C
T = FEFEEHFRE , KRN 0.1°C 200 00 150.0 e
TR UTC B R (@) @ ' : :
Tutc_REL -40.0 50  150.0 °C
Tutp_TRIP UTD B R MR @ @ -40.0 0.0 150.0 C
TuTtp_REL -40.0 5.0 150.0 °C
AP IER )

Y 4095 FHEERIEIAE , SKA
tove OVP KIZEIR ( FEl ) T (D @) 1.953ms. i/ BKik{H = 1000ms ( 512 1.953 1000 7998 ms
At ) S AE

SHF 127 MOIEIRIETRE | BKA
tuve UVP Rl iR ( &) o (D @ 1.953ms. i) BRIMHE = 127ms ( 65 1.953 127 248 ms
ANTHE ) S

CRF 31 BEIRIETLE | B KA

toco OCD #&JFEIR ( EF ) wm (1) @ 1.953ms. HJ BRAH =7.8ms (44 1.953 7.8 60.5 ms
) MR
SCHF 255 MIEIREICE | B KA
tocc OCC & JFEIR ( Z$} ) I (1) @ 0.244ms. HJ ERiIME = 15.9ms ( 65 0.244 15.9 62.3 ms
ATHE) SR
TROMICRIETECE | BKA
tsco SCD FliZEIR ( Kl ) &I (D @) 122ps. H BIARE = 244ps (2 4 122 244 854 us
) MRE
Totc_pLy OTC BEAFHEIR (@) (4) 0 2 255 s
Torppy  |OTD BEASAER® @) HTEGEARE , SKAN 1s. 0 2 2% s
TUTCfDLY UTC BEARFEIR(2) (4) ST R R N AE T BRI . 0 2 255 s
Tutp_pLy UTD Bk 4EIR @) (4) 0 2 255 s
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5.5.3 Hii {45 (CHG. DSG) (4%)

PRAP AT LR AE AR08 KR T RGIREVE I Nz AT (BRAESI AT )

ZH

TR

| B R B

Ffir

FR(RE ) R

VocHeR

JA B AR LT 5 ) 78 AL LR

‘VOCHGR =Vpack - VSS

\ 1.6

(1) MIEBHE. REA K.
(2) ETEMFHSE. RAEWK.
(3)  FEEEH BRI E BN BRME TR R E BN RME |, W BT S RE . 15 BQ27Z746-R1 71 BQ272758 HAZ

% T

(4)  fREMIRAUERB] BRIME. REAEF=IA. ATLATE FULL ACCESS #53X R B i 4icis [N A7 1 B 8 I 8l 8 72 SEALED izl 1

BQ27Z746-R1 #1 BQ272758 1A= F .

5.5.4 By % Y ( BAT_SP. BAT_SN)
AR BB, SRR Ta = -40°C % 85°C MM Fid®m

2

S5 \ W& ®/AME HAUE BAE| B
B DL
Vgar , 1500mV 1 2400mV Hiji , 1450 1500 1550
v R A PACK-BAT_SP = 200mV , iy
BUFACC (BAT_SP - BAT_SN) BAT_SP ## : & ZE 1kQ. 2350 2400 2450
BAT_SN #1# : 1kQ % 10k Q
400mV 335 , Vgar = 1.5V & 2.5V 370 400 430
BAT SN J:iefm#z 200mV &I |, Vgar = 2.0V % 2.5V 170 200 230
VBUFOFFs = : mv
(BAT_SN - VSS) OmV %35 |, Vgar = 2.0V & 2.5V -30 0 30
600mV &I , Vgar = 2.0V & 2.5V 550 600 650
ot 5 s e Vgar = 1.5V % 2.5V , %% , BAT_SP
A 2 A 1 -
VBUF_LINE DR R R T “'BAT SN Veack - Ve = 1.0V 10 mv
e et e Vgar = 2.4V , #i3 = 1mA , BAT_SP
A 2 T .
VBUF_LoAD A G " BAT SN, Venck - Vaar = 1.0V 1.2 mv
RLO #5220k
VRLOACC _ -7 +7
(BAT_SP - BAT_SN) Vgar = 3000mV % 5000mV B3 |
v RLO 1 20K & stFRaEM | OmV 20 3%k 15 = 5 +5 mv
RLOACCP (BAT_SP - VSS) BAT_SP 4% : IHAE 1kQ
T i - Q Q
RLOACCN (BAT_SN - VSS)
2000 %% , DSG FET = i@ 160 200 260
Rio sp BAT_SP i H BHAR 2 Q
- 510Q #%I5 , DSG FET = Tl 459 510 561
2000 %% , DSG FET = i@ 160 200 260
Rio sN BAT_SN {1 FHAE Q
- 510Q #%Ti , DSG FET = Si@ 459 510 561
Ruiz_sp BAT_SP i fuis sk . 0.6 1.0 1.3
= —— CHG FET = Xl MQ
RHiz_sn BAT_SN = FHHT# 0.6 1.0 1.3
et % SO 2 T R FE B
tour_oFF U ) ;Elﬁ? DSG FET Sl i #e 24 500 us
Caur_sp o o BAT_SP % SRN (PACK -) 150
= BEB TR KM () pF
Caur_sn BAT_SN % SRN (PACK -) 150
Beur Bw 22 i BT FE B 25 AR (D) 2P I 30 kHz
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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

E 28 WA A B/ME HRUE BAE| AL
BAT_SP - BAT + #jif& X
Vacp (BCP) {75 fE (1) HU B E L +100 +250
St ) ER, BKLN 2my
BRI RO BRI 2y 2m +200 mv
V. BAT_SP - BAT + ileksE |RLO B, 10 +10
BCP_ACC @ KK 10mV -
BAT_SP - BAT - #& T — 250 100
BDP) [ {# 7 (™M DHTPUEL VLo
Veor (BDP) ! AL R K% 2my
) EBRIAME R EO) -200 mvV
v BAT_SP - BAT - Wik |RLO BIXEH] 10 +10
BDP_ACC (3) A}f‘t/ij.‘j 10mVv -
BAT_SN - VSS + #j(h
vV, (BCN) I‘ﬂ{ﬁﬁﬂ) i#;w)(é‘]l&ﬂﬁ?ﬁo +100 +250
BCN - GiL) iER | B KAN 2my
HBRIAE 2 R 1 3 +200 mv
v BAT_SN - VSS + #fsig )% |RLO B H | 10 10
BCN_ACC (3) ‘/lf‘l,éj.‘j 10mVv -
BAT_SN - VSS ki (BDN)
v B () 2 LAY R AT L -250 -100
BON \ - Zeitih) %, BKLAN 2mV
T BRIAME R R 1 ) -200 mv
v BAT_SN - VSS - #ifit/i | RLO MU i | 10 10
BDN_ACC 3) 5{%7‘\7 10mVv -
) BAT_SP/BAT_SN 8ms JEIR 8 ms
LO_FAULT_DLY PR b A s 2R (1) 100ms %EiR 100 ms
) BAT_SP/BAT_SN 1000
LO_FAULT_STRT |/ ies o ot it i) (1) (2) ms
PRAS I L
V0oAD,_sP BAT_SP fi#bi (") Ths =1kQ = Tk, -300 300 mv
VLoaD_sN BAT_SN fi ki) At 1) 1 s -200 200 mv
; VBAT = 1.5V = 2.4V = 1.5V
i 2 (1) , N
VLINE_SN BAT_SN &E%E 78N iﬁﬁ%ﬂf? 500mV/10us 30 30 mV
(BAT_SP - BAT_SN) [ -y 4 M\ BUF #4543 RLO 45
VTRANS e A (1) 2 -700 50| mv

(1) RIEEIE. R
(2) ETEFNSE. REEIIR.

(3)  FEEZHM) BRI E MECARME Ttk R EGARME | W EBU AT SR, 520 BQ27Z746-R1 #1BQ272758 #AZ

HF e
5.5.5 EEMIHNE ( ADC. CC. BfE)
MAERAE T, TR RAE Ta= -40C & 85T &M NN

¥ \ WK | B e B B

HY#3% (ADC)

VBAT RES R ADC 38R () |7 S kst , £15 ff 16 Rr

VBAT Fs FEL L) S A -0.2 55 \Y;
Ta=+25C , Vgar = 4.0VDC +1

VBAT_ERR I L ADC ® 2 mv
Vgar = 2.5VDC % 5.0VDC +2

Rear EERVE NG 8 MQ

tgar B PR i i 1) 1.7 ms
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5.5.5 BHEMITHNE (ADC. CC. BE) (%)
MAER AR, TR Ta= -40°C £ 85C K%M FidFEH

S MRS B/ME HAUE BAE| B
VaDC_RES ‘75?6 SRR VeaT 14 15 fir
B4t (cC)
VCC_CM ;HETﬁ EEJ_TETLJ“[_.—%] VSS =0V , 2V < VBAT < 5V VSS VBAT \Y
VCC_IN LW EV e | VCCfCM -0.1 VCC_CM+O-1 \%
AR RSNS =1mQ ( 16 £ 45 R
il )
N \ — +32,768
lcc_in BN AT R (D @) | A8 Rgng = 2m Q (16 A R mA
il )
8 Rgns = 5MQ +20,000
tcc_conv B [ PR E 1000 ms
cc R 10 fir
ADCRES ROTPRE 1LSB = VREF1/10/(x25) 3.7 mY
ﬂﬁg RSNS= 1.0mQ y 10.0A , TA= 26
25C
lcc_ERR BRI R % mA
B AR RSNS =1.0mQ |, -10.0A, Tp = 29
25C
CCose iR 2 16 £ , )5 2.6 1.3 +26| LSB
CCose pRIFT | K1 HL R iR ZIEF 15 {1 + 755, Kilk)E 0.04 0.07| LSB/°C
CCqE AR 15 1 + 75, TER N HL R G Y -492 131 +492| LSB
Ree i EERE NN i) 7 MQ
NTC #Ha FH I &
RnTepu) PR 8 iz FL R ek A RERMEDIRE 14.4 18 21.6 kQ
RNTC(DRIFT) EENEME 225 A M -250 -120 0| PPM/°C
SRS NTC Fdg | 10k 103ATNTC , TA = - 2 £1 2
il 10°C % 70°C
RNTC_ERR oo R .
I i 148 10kQ 103AT NTC , TA= -
R o s ane -3 2 +3
40°C % 85C
PIERIEL AR
V(TEMP) DAY RS U A A FE R RS VTEMPP 1.65 1.73 1.8 mv/°C
- s
V(remp) AL 1 R B R A \gE)MPP Vrewen (HREEELI 6 0.17 0.18 0.19| mv/°C
(1) HTFEMEMSH. Redr=mik.
(2) % 16 AL aEh M7 A% =PRI
5.5.6 NI
BRAR A AW, BIURERLE Ta= -407C £ 85C M4 Fid®m
SH W& ®B/ME HAUE BAE| B
B R AF I ) 10 100 4
Bl N A7 20000 R
[N A7 gm 2 5 N B
i 4 N1 1000 A
tRowPROG) AT YR AR ] 40 us
t(mASSERASE) i BRI A TA = -40°C % 85°C 40 ms
t(PAGEERASE) TUHERR I 1] TA =-40°C % 85°C 40 ms
IFLASHREAD [Apearaiigz:Rin TA = -40°C % 85°C 1 mA
IFLASHWRTIE NAF BN HR TA = -40°C £ 85°C 5 mA
12 TR KR 15 Copyright © 2024 Texas Instruments Incorporated
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MAER AU, WA Ta = -40°C = 85T MM FidTM

ZH PR %A w®/ME HAUE BANE| B
IFLASHERASE ‘ PN 74 B L TA =-40°C % 85°C 15| mA
5.6 (7 110 : EfdsH
BRAES AV, BIEERTE Ta= -40°C % 85C. Vregrg = 1.8V 4t FidxHI

e i1 PR B/AME HAE BAE|  Hfr
12C ##I514 ( SCL. SDA/HDQ )
ViH i FEL SN FEL S SCL. SDA 5|J# 1.26 Y
Vi LT\ LRI SCL. SDA 3| i 0.54 %
VoL R RN SCL. SDA I, loL = 1TmA 0.36 %
C PGSR SCL. SDA 3| 10 pF
likg IR HLR SCL. SDA 5| 1 pA
HEHRSIH (GPO)
Vin o LS AR N L 4551 1.15 \Y
Vi RGBS A HL IR e 51 0.54 v
Von i Y LS 7 LT HEWEBIH | lop = -TmA 1.08 Y,
VoL S A PR ARG P HEESI , lop = 1mA 0.36 v
G LIPS A% 51 B 10 pF
Iikg i NI LI 4551 1 1 HA
5.7 $7 10 : B i tE

SH WA A B/ME FRRE BANE| B
12C B} FF - 100kHz
fscL I b AR A SCL %Ll = 50% 100| kHz
tHp:sTA START 25 ORFFIN 8] 4.0 us
tLow SCL B £ I i~ J& 3 4.7 us
thiGH SCL Bl 1 157 HLF ) 1 4.0 s
tsu:sTa YV ELRE) 4.7 us
tHp:oAT BE AR R 8] ( SDA FN ) 0 ns
tsu:pat B v B[R] ( SDA fi\ ) 250 ns
tr et - [ 10% % 90% 1000 ns
t e B B ] 90% & 10% 300 ns
tsu:sto F ST ) 5 1E A5 A 4.0 s
taur Eiﬂlﬁif]zrﬂ 10 Sk 28 2 R B 47 us
12C B /¥ - 400kHz
fscL I b ARSI SCL (575 L = 50% 400| kHz
tHD:STA START & fH5 451 1] 06 us
tLow SCL i R H P A 30 1.3 us
ticH SCL. Iy e 1 2 41 600 ns
tsu:sTa A EE R ) 600 ns
tHp:DAT B R FES [R] ( SDA Hi\ ) 0 ns
tsu:pat B v B it a) ( SDA fiN ) 100 ns
tr AF e b B[] 10% % 90% 300 ns
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57 HF 10 : BFEHE ()

2 WA A B/ME PRFRIE BAE|  Bfr
t; IF N BT ] 90% & 10% 300 ns
tsu:sto LN B] 4 1 SR A 0.6 us
taur EJJ:?FHE?QZI‘EH 1) S 2 7 R IS 1.3 us
HDQ 7
ts Hh B A (] 190 ps
tsr rh PR 2N (] 40 us
thwi BN 1K FHLEKZ) HDQ 0.5 50 s
thwo FEHEN 0K FHLIES) HDQ 86 145 us
toven LA 1 A HH T ) #1F9kzh HDQ 190 us
teven FEA B0 ML R I R] #IRZ) HDQ 190 205 250 us
tow1 BHEBAN1 X #FIXE) HDQ 32 50 us
towo B[HEEN 0K #FUKsh HDQ 80 145 us
trsps A SR N i) #1192 HDQ 190 950 us
trrnD FH ] E] FHEZFIK3) HDQ 55953 HDQ 250 us
trise HDQ £ bJ- 228 1 ffa] 1.8 us
trsT HDQ & fii ?ﬁﬁiﬁﬁﬁﬁ , EHLK HDQ JR5h 1% 29 s
SDA j} K &__/-

tf : ‘ : : -'[.H.D;STA by

scL | | \:4_

§ <—‘r isu;ST.A. tsu:sTO : 1

START REPEATED STOP

START
& 5-1. 12C i} ¥
14 TR Copyright © 2024 Texas Instruments Incorporated
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/ N\ 7m
t(B) > t(gR) e (RISE)
(a) Break and Break Recovery (b) HDQ line rise time
ﬂ ﬁ
-t w1 ~—tDw 1
L G LL!) e— - t{(DWOo)—— |
@ t(CYCH ¢——————— t{(CYCD) »|
(c) Host Transmitted Bit (d) Gauge Transmitted Bit
| Break | | 7-bit address [ LRE | 8-bit data |
—t{(RSPS) P

(e) Gauge to Host Response

{RST)
(f) HDQ Reset

.HDQ Breaking

. Rise time of HDQ line

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

. Fuelgauge to Hostresponse format
.HDQ Host to fuel gauge

-~ ® o 0 T o

& 5-2. HDQ i %
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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)

B 5-4. fFF 1m Q Kl B BB IR 2 SRR H
RAEAEHKRR , TRAE

1
—— 2.5-V Common Mode
0.8 —— 4.0-V Common Mode
—— 5.5V Common Mode
0.6
£ o4
2 02
w |t
g <
3 02
3 04
-0.6
-0.8
-1
-50 -40 -30 -20 10 O 10 20 30 40 50 60

Temperature (°C)
Kl 5-5. 2.2A HiiiR %S CC ADC i A\ FLA i FE AR B
BIRIRER , T

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

BQ27Z758 HifE Ml 12—k e A i i B B RS | BRI T N A A e 1 R I A A AR T AR
PSR L e R iR v )7 2. BQ27Z758 #3 i@t 12C 5 HDQ Pl 5 EHLRGARE . o M e A s Ul /b S RE IR R
Am QeI R BE AR BN D o S R D i it/ i s e e e . AR BT PRSI 41 1 BQ27Z758 S

A L E TR
6.2 ThEE T HEE

PACK+
®
,,,,,,, Rpsa
10MQ
Wy
RPACK
5KQ
REF1 VDD PACK DSG Load REF1
‘ VREG —E@_bj_ Detection Charge Pump and o PACK
VDD i A5 :l— IPACK-VDD nFET Driver @
LJ LDO Super 5
CBAT_T_ Comparator - Q
P BAT &
u I (ov, uy, occ, Protection
SRP-SRN 0OCD, SCD) Logic Pack
POR
ENAB PACK Detection
PACK BAT_SP
BAT Pack Direct Battery
L Divider Sensing Output BAT SN
18ka VREG vss — L1 = >
NTC
Li-ion ™= Bias f/ Internal Die
Cell J 3 4 | Temp Sensor
VB weak PU
- NTC REF1 <—[ REF1 I \ ADC MUX / LW—/
¥ ¥ 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) i [ GPO ,
N Push Pull
PMData (8b) J L J
‘ [ « 1. SDA .
PMAddr (16b) ‘ Timers CcoMM Open Drain Ly
‘18 1§ et
Open Drain L=
Program Flash ROM
32-kBytes 20-kBytes
PACK-
g
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6.3 REMEULEA

6.3.1 BQ272758 £ F27%

BQ27Z758 #3/14-fd FH e #il1 TI LA 4H 28t | B K Harvard 288 | TAESR &4 4.2MHz., BQ27Z758 Ab#E
PR &N = RAB TR, SCHF 8 1. 16 frEL 24 KA ARFE A K E .

6.3.2 AN E

BQ27Z758 %5 44x [FI A il m O B PR AT, AAMNE S ERE LT E SR A H R, CERBEAEE. BIOREA
HoAth i & I SEA R HIE R -

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

BQ27Z758 a3 it LRt — AW ERIE AL S |, I BRI iR L P /% B AN T I BAS . DRI RS e ] DU
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

BQ27Z758 #afiEH VDD SI/E N . VDD AW EHUEIRME |, AR e . BAT SR JEE0R
BEAT , PR e i S R R R SR Iz

6.3.4 ENAB 3/

BQ27Z758 231 w] UAE FIK LT 28 75\ ENAB 5| k1B H 234 SHELF 1 SHUTDOWN IjfERi=. 7
N — AN RS B b &R R VDD, w] LK —MEALIE R E] ENAB 51, DK% 5| BIBRED 2K PR
TS #4438 . SHELF 8% SHUTDOWN #5358,

115 ENAB 5| I BLHEE R 3804419 GND %4k (VSS) , Il BQ272Z758 #3444 Jciki#t A SHELF 5 SHUTDOWN #
o

RN T EAE 1241 oRIE H SHELF 8 SHUTDOWN #20 , AT PO ENAB 5] IR RFE . RSB T e it
A SHELF = SHUTDOWN #%5 , Ul ENAB 5 it ] AR 25 o

6.3.5 HLGEEEO
BQ27Z758 #:1H4 — 12C MBS . B |, #F A id B ovilid HDQ 51 ( 5 SDA L= ) #4715 .

i

HEUIH 2] HDQ Hhils , i ASAT IS

6.3.6 AR % 4%
BQ27Z758 #4414 —ANLL 65.536kHz Sl %354T HIMRAHR % 2% (LFO).
6.3.7 BG4

BQ27Z758 i —NgiTHIE AN 16.78MHz K= 4R 4 (HFO). ERESE R LFO it |, 3L 50% 25t
45/N% 8.388MHz.

6.3.8 1.8V MG /LR /F 4%

BQ27Z758 # it — MERKI T H AL 1.8V LDO (REG18) , Al A%t CPU Py ¥ % 38 #HH7 it #a 1s f J5 Hy
T

6.3.9 NEBEMEAE
BQ27Z758 Z4EIRAL IS FH L. REF1 1 REG18. k% 2441l CC fiiffl. REF2 H1 ADC {#/H.
6.3.10 A IR

TR (OCDY) Ty R Al A FEL 7 160 B 53 v PELUAT o T80 P e 0 R (P S o 1) m o [ 1 5 A7 A b AT I B . T
AR $h5; B A S0 A1 P PH B3¢ B 98 7 22 PR ARG N P BEL Ol e A it — D O BB AN 7. 24 %42 OCD Ak} , Safety
Status t3EBCE Y 1 IFBUF , BLRILTERR Hsbmss At S bRy,

6.3.11 7= B R

FERLILY (OCC) ThRERI 78 B 7 [ - At 55 vt FELIA o 7 P o 00 R 0 A S P IF [ e e [ 1 A7 2 B AT B . AT A
R A LA A P L S A 22 e I R B S o A A — D O BB AN . K E OCC H AR, Safety
Status S AL E Y 1 IFBUE , ERIHTER s 2o L.

6.3.12 (BB I iR

JISCH R FLIA (SCD) e wl RS s R 7 1) 0 9 X FELIRC IS 490 o S P R B R AL R A AR BN () R S ek ] By A A AT

o ] LUARYE B AT 5 AR He P B8 5 2% 22 ARG ) EE L e 30 o A A 3 — S5 R BB R B P o AR B R RS AR 2

CHG f1 DSG FET ZRif#EiR . 4 k4 SCD FHA:i; , Safety Status brEAM ¥ E N 1 H8UE |, ELRIHIER Hik
i L] 2 S
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6.3.13 ZERIPFFI
BQ27Z758 Hy & Wil it S H LT B Al R AR Thfe | Al LAGE R TR E

HLE R s PR3
HLO I e R 4
78 AR AR i
TR T i
TR T L 3
TR T R JE i
78 AR SR A A
TR T R
T 78 HL R I
PRI TS LR I

6.3.14 BB RH

BQ27Z758 it 2 4yl it 5] 5 BAT _SP Al BAT SN #4H B 42 e it f ) | AT S 300K A 1) m vt e, A 30 2 RO A
M. BQ27Z758 HLjb kG MBS A5 EHE ARG ARG 55, DASE AR B My AT A itk I AR 25 ) R, FEL VB B B L FR 22 ph Al EE
PHAR IR ZH A o [ FC B S Fe e PRSI 7 26 2 (8] T 4% H shiE . B I 22 ph 4% B PACK 5 I fiLH

N T EAS ARG I 28 e g i AT A A B B S A I, PACK 511 2558 L H. VPACK > VBAT + 0.7V, K 455 1)
{8 ( BCP. BCN. BDP A1 BDN ) Jy b ar il %y s 5| BAIG2 S 2% A I | I ik IRE 4 R o A D0 4 51 B0 2T v BHL
PUORAS . BQ27Z758 H it AS I Th % A [ 1 AT 4 A 2k 18] BRI | 3 FH T 7 BE6F 22 23 i HE oL 3R AT 95 DL v iR
NV R R PR o 308 11 2 8] b P A R A R AP BRI, DR g i 2 5 S0 1) P O 5 5

6.3.15 Gas Gauging

Za A Impedance Track™ FARM & A & S AT HHEE. AREZHFHMEER , EZH “Impedance Track
7t H 22 WS TS5 T P v e ST W IR 75 o

6.3.16 FA 7% 4 (ZVCHG)

ZVCHG ( 0V 7uH ) & —TURFERIfE , VPN E ™ EFER M FE B EKT FET JR2h#% i fuf 42 S i &

(Veer shut) AR HL. BQ27Z758 J5H 1 ZVCHG , Jf HIoHii . 1X &k vl DUM L& P FFE R T 3 808 R A
%OV HM TS H . WIR Vear < VeeT shut 77 H PACK+ 78 3 U KT Vocher » I CHG i Hike it Bk 2l

PACK Sl HE , TSR . 4 Vear > Veer shut reL B, £33B H BQ27Z758 i) ZVCHG #x |, LS i
AT R FARES |, CHG #ed g i v i 2 K5 o

/J\ ] D

TN AR WO EFRER ( BHE ) R HEb TS . SN e RS T B S
ZVCHG Hiyh 78 FB I fE .

W% E , BQ272758 £t % 111 , WA T EEZRD> 1 A~BAZR 78 B Shae I asMe s 2%
BITHI L R GE . IX AT PARH 1A 06 T fy eyt 5 550 R ) 7 B AR ARG EE R ERLSF , BRCE ARG P R R R T AR
FeHE AT L 3 RN RIS L 4R

6.3.17 7 BEEHIFFHE

AR S e R i

FR YR AT 205U 5 Y 75 7 e P AN 7 L FELAE - JEITAV VRS T1. T2, T3, T4, T5 M1 T6

PO T A e Ll 28 | B0 G bR oL B VS el N 1 Y

A5 P e el A B2 I R A IR 78 FELBT 75 ROE 24 78 FE R DA SO R R R AR AT TH R B T R i Y e FLR
{fiFH Impedance Track /7 iEIE B HSHILS 7E RUIRES

THET TS IR AR A
T FEL B R R HE 2 R L )R P 78 28 RN 78 R TS Th e
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o PR 7T HL RSO R DA 7S H R IR R R T RS
6.3.18 F 442 1F

AR B UM R IR 22 4, TR RS ZEN R A S

o ENUEF SHA-256 77 V51T & 453 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 #5 : EMEAT |, #5FLL 250ms HIEREHATINE . THE . DRIPFIEEE 8. EIXLERIRR L (h] | %
APFE AR Th R N IgAT , DUR AT AR -3 IR AR . At RS2 BIRREEIR I , JF H MRS NFET J&@
e Sl .

* SLEEP #ExX : fEUALECT | &84 LAnT IR (R B [ [R] B b AT I B h SRS B . AEIX S R a2 IB] , AT
TEFARII TR NigAT , DU AT REI> PS8 i R . Fa it PR 2 SRR | JF HL AR NFET J8 % #8

« SHIP R : fEIZBRT | Za AR AR U & B AR | ADC FE4ai [ 55hd , [R)H AS 2 D & i st AT
BT e . RSN . OmA. FIlL , Z3 @ OCV BREF LI 7R HURAS . BN RIBRHAT I
EONHESHEIE . R E (VAN ) o ALE A TR R EOR TR B D Ab ., — 2kt
SERIPAT A ZR A« AXAE D P R P JE AT o I AN O P v B B B 2 T [ PR I R . 5 s LA
T v 4 7e U ) U R R FE G L . ABOE RS TR HPIRES BA S 5 RS RN EATIEE |, HAb &, flansE
¥ RemainingCapacity() #1 FullChargeCapacity() , #5c41% 1. BRI 2R Frainill | IF B MRy
NFET il % #i 2> 5l .

« SHELF #i=X : 7Edb#iat T | #id 5% ] CHG Al DSG NFET LK T4 e TR 4847 | 7T LLAE SHIP Bk T ik
— B IEKTIAE. It , #E SHELF 0N |, REAARAEIMT R . 2880 DRI & B R AR E | ADC #%
e (BB , RIS AS 2 R AT RO . FIREGE R OmA. R, i #a a v e ) ke R B
HB I R HURES o BN TIBR AT I 2o S s e s R EE AT B L ( BR DU TRIRG — K ) o Al sl - 5
YRR B PR g /D A B . — S B AP T AR A+ S I F R R P SR R AT o IS A i
FE LT WA RS B DU s o A R ARV . B R ek T RARES A5 E
W HEATEAS |, HARTHEE |, B4 ¥ RemainingCapacity() M1 FullChargeCapacity() , ¥4 5 &1% 1k

* SHUTDOWN #x : RSN | #8058 4R A, AT B DR PR FBE 1 Bae IR D 8 I 4 1 6 FRIB L R

6.4.1 A5 i0R4F1E

R SRR AN SR TR IC S, UMM R B AT 2
Bt 1 R AR HELCS L

7o HL BB AR R B K FEL A

B KRB /N B FEL R

LA AR IR

6.4.2 &

12t At SRR 22 AN B S HGIA TR B I B s 00 B A B e 5%

6.4.2.1 DI R EALH

A AR A-2 BEEEH S (ADC) ST IR E .. ADC I8 & /N 78R Iy e RE 79 it ) FeF S il 22
MWHI TSR R . #7> ADC & -100mV 2 100mV & N EIXURIE S | Visrp) — V(srn) NIEMER R 78 BT
RSB 3R S A AR

FELJE I R o 0 A S AG FELBEL (AT A Am Q) W S PR AT ), T 2 40 PR RO I e s rELL AL T 7 IR
A,
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6.4.2.2 rajth s RN &

BQ27Z2758 HE WM #F ADC LA 1s [ R]B& I & 0 B o %00 B AE AE N EB4EE 6 ADC BEAT 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%\

BQ27Z758 w5 1 AR S T R R S I A IB A A . AR A S AR — A S, P
g ] Battery Management Studio (BQStudio) , ‘&2 )T Kid e 234t PC LRI - i THE . 7= il 222
(I LA BRI | X SRR/ BQ27Z746-R1 #1 BQ27Z758 AR Z4 FAF it 7 Tl . 1 BQStudio T.H
I, R DAAE A G AR b B SO e BR O E DA 2 R e S EESR  RRE ERRE RS, Bl E A AR 3t sz
AP . HON T BRSBTS A B 0 A5 o B I T A A5 T B Rk e B R R R, T OO A
7R IR SR

7.2 AN
DL 2 B AL 1 BQ272758 A T B [ 76
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| B
A= Recommended for IEC ESD |
PACK+

N R
R2 RS 10MQ [Los | A
1k < 1000 , | Io.m: |
R6
A L ! , | Lot |
CHG DSG ska | 0.1uF |
R10 PACK | lPACK_ |
10Q L \TPACK- |
BAT_SP Ir__________i BATisN‘
VDD BAT_SN t L gar_se |
Protector with I |
ZVCHG Inhibit bq272758  GPO/TS1 I :
“ el | A
co
0 1uF = 1 100 |
c8_L_ >—{ }—< SDAHDQ } | SDA
0.1uF —1— L I | -
I Ro I
| 1000 |
R11 : :
k0
-t
!— ______  — 1 PACK-
U
— GND R12
2mQ
& 7-1. BQ272758 EASMRS AR 1 75 B B S R U R PRAR T S B SEB T K ((#ERE )
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r
c Cc6
| o01uF 04 uF | A
| N
ol oy | — —1
A = Recommended for IEC ESD
' PACKP >
1
R7 c5
10 MQ | o1 | A
VY I ca |
I 0.1 uF |
R6§ I
RI /A CHG DSG 5kQ |
100Q |_PACK |
ANV *+— VDD - ——
C1 _L PACK
1.0 UFI BQ27Z758 A
p— l’ ______ |
VY BAT BAT_SP BAT SP >
CELLP R2 A\ | |
1KQ BAT_SN } I BAT SN >
Li-lon | |
Cell TS |
cpPorrst |—x |
CELLN : :
VSS ENAB
|
L
= foa - | 1000 I
SRP scL W\ f scL_|
R3 c3 I | I
2 mQ§ 0.1 uF T SDAHDQ | '\Ffs/\' | SDA
AMA L | sry | 1000 I
R5
100 Q | |
[ — J|
PACKN >

& 7-2. BQ27Z758 1 7 A3 Bk AL O AR A U s A SE B 5 K
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& = Recommended for IEC ESD

PACKP >
— =
R7 c5
10 MQ o1 | A
NN ca |
TOJ uF |
R1 CHG DSG |
10 l
AN VDD -
PACK
R3§
2m0 S BQ27Z758
BAT BAT_SP BAT SP >
CELLP |
BAT_SN } LBAT SN >
Li-lon |
Cell TS
GPorTst f—x |
CELLN :
VSS ENAB
L1
= | 1000
SRP SCL I scL_|
C3 SDAHDQ L ann,
0.1 uF T | Re
AN : SRN I 100 Q
I
L

& 7-3. BQ27Z758 1 7 43 X L0 R (1 FR A U e A SE B 5 K

7.2.1 Zif-ZER (B )

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

BRBCHERITH W B E |, S W BQ27Z746 AR ZE T
o EHEKEIAR , iH{E Gas Gauging: Design: Design Capacity 2717 2% B Hdls N /718 ( LA mAh Jya

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)

TGS Y 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

JEIT K OxFO81 B OxF082 5 N\ ManufacturerAccess() , I ARHEHL I R AR 5t 8. BQ27Z746-R1 F1
BQ27Z758 1ERZH FHF W 3 A S VEANIE FE o 1Z 4 IR o VAR HE B R S s . R R R . AR T
FECTHER W . PCB fif%. CC 1Y /78 534 i LA S A H R 41 s Ja 248 10 i B 0 2

7.2.4 B IEHEEH

ANk BQ27Z758 HiL & W B i s e IE 3RS | FullChargeCapacity() IR 2> 5 H vk , A48 76 fi sl il i
FriG . FeH& Il IR ZE . 0 IR e BEAE R DA A . B 7-4 SBoR T 4 — S A B N R A
KA SEBR B L . SR HLIR AT FullChargeCapacity() -

] e ) B i L

+ 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 s
3700 T
3600 s
3500
3400
3300
3200
3100
3000
2000
O
2 1500
& 1000
2
@ 500
s Q
8 0 . 5
3 = :
= -500
® -1000
o
=
3 -1500
o
-2000
3200
3180
3180 | .
2
5§
3170 ‘8
O
3160
3150
3140
0 20000 40000 60000 80000 100000 120000 140000 160000
Time
V=i 2 ) N
B 7-4. RIGHEAERE (X HAD)
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8 HLJRER

BQ272758 w34 # FH VDD 5l fI{E AL . VDD 5]y A E R IEAE |, A A4t 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

R L BE B B /R SOE R B 0 . A i BEL AR R AN KT 50ppm AT BE R JE2 i gl /)~ Fi AL 0
BH IR E RS RS o SR PEAS I B BEL A B, 535 BQ272Z758 Hi & I Wl T v] Fi 1 3ok 3 A0 A Y FRAR K . e B R
ANFRAE , DASE DR PRS2 b i IRAFERSOFATS ORARR P 95 OO DU BERS P52 s ) vt FEL 1 2 S0 J % 391 7] BQ272Z2758 SRP
A1 SRN 5 i EAERMZE S R . IXEET I ZE 20 ARSI Vo N 201V, S A REIE W IE81T . 2R
RAF IR R SCREI 5 mT DA F R A I B . i 380 S RE 1mQ & 20m @ il i

BAT Siifid 1k Q@ Hi Bk i P BB B i i IEAR SR . BN VDD 51 AL 10 @ SREE i fHIL = k4%
TR E R AR, DUR R B RO E NG )R« VDD S5 AL . SRN A SRP Z /M IS g R A%
LK 12C j@ 15 ESD 4 frdr.

BQ27Z758 & il tHE H — /MRS A-2 ADC SRl & iR . 7ER I PE 5 244F 1) SRP F1 SRN it A\ Z ] 7
m—4~100Q HFHE. /£ SRP Al SRN i AUl E —4> 0.1 u F JEW AR . I A IR s o R W] R SEi as
JECE o BAZE 5308 T8 2 AT 00 L BELAT 22 300 iEp 25 P e o 7 YR UBE 45 P 4% ) AR - o~ T T SR L AA M K e e 7
BQ27Z758 A —~/NA# LDO , i% LDO Zeid W alkhe |, NG ZAM Al A
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PACKAGING INFORMATION

Orderable Device Status Package Type Package Pins Package Eco Plan Lead finish/ MSL Peak Temp Op Temp (°C) Device Marking Samples
@ Drawing Qty @ Ball material ®3) (4/5)
(6)
BQ27Z758YAHR ACTIVE DSBGA YAH 15 3000 RoHS & Green SAC396 Level-1-260C-UNLIM -40 to 85 BQ27Z758

@ The marketing status values are defined as follows:

ACTIVE: Product device recommended for new designs.

LIFEBUY: Tl has announced that the device will be discontinued, and a lifetime-buy period is in effect.

NRND: Not recommended for new designs. Device is in production to support existing customers, but Tl does not recommend using this part in a new design.
PREVIEW: Device has been announced but is not in production. Samples may or may not be available.

OBSOLETE: Tl has discontinued the production of the device.

@ RoHS: Tl defines "RoHS" to mean semiconductor products that are compliant with the current EU RoHS requirements for all 10 RoHS substances, including the requirement that RoHS substance
do not exceed 0.1% by weight in homogeneous materials. Where designed to be soldered at high temperatures, "RoHS" products are suitable for use in specified lead-free processes. Tl may
reference these types of products as "Pb-Free".

RoHS Exempt: Tl defines "RoHS Exempt" to mean products that contain lead but are compliant with EU RoHS pursuant to a specific EU RoHS exemption.

Green: Tl defines "Green" to mean the content of Chlorine (Cl) and Bromine (Br) based flame retardants meet JS709B low halogen requirements of <=1000ppm threshold. Antimony trioxide based
flame retardants must also meet the <=1000ppm threshold requirement.

® MSL, Peak Temp. - The Moisture Sensitivity Level rating according to the JEDEC industry standard classifications, and peak solder temperature.
@ There may be additional marking, which relates to the logo, the lot trace code information, or the environmental category on the device.

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

© Lead finish/Ball material - Orderable Devices 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.

Important Information and Disclaimer: The information provided on this page represents Tl'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 TI 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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