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(1) AEC Q100-002 /%)% 24 4% ANSI/ESDA/JEDEC JS-001 #Liti#i4T HBM 3 /3l .
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6.3 BTG

£ HARE KGR T I TARREEVE I N A ( BRAESA Y )

BUME  RRKE ROkME] s
VoATRANG | I , 431z , T OTP i 9 go| v
ZEQL—OTP—R SBCRIE | 2 Thig , ¥ OTP 4R 1 go| v
;/EELL—RAN VC,-VCpny, K n=22% 16 -1 5 v

VC1-VCO 0 Vv

VCO0. CBO % AVSS 0.3 5 Vv

VC1. VC2. CB1. CB2 % AVSS 0.3 80 Vv

VCn. CBn £ AVSS , X4 n=3 % 16 3 80 v
Ves rance | FRIATEITE | Vsrp - Vsra -100 100 mV
Ve _ranGe |CBy-CBp.q, HHin=17% 16 0 5 v
Vio_range |RX. TX. NFAULT 0 CVDD v
z?mﬁm GPIO, fiN , Hthin=1%8 0.2 4.8 Vv
Io GPIO,. RX. TX, ®fin=1%8 5| mA
Ta TAEEE -40 125 °C
6.4 AMREER

BQ7961x-Q1
HABAR() PAP (HTQFP) Ay
64 5[JH

RoJa £k IR AT 216 °C/W
R yc(top) AT (TR ) #ARE 8.7 °C/W
Rou 25 5 e BRI 7.9 °C/W
byt SR TITRHES 0.1 °C/W
LN 45 % LR IE S 5 7.8 °C/W
R0 yc(bot) AT (JEE ) #BH 2.1 °C/W

(1) AXRWIERIRRNEZEL WSS TN © £ PR IC HEH I

6.5 AR
£ -40°C % 125°C HARMEMXFAM T I TARRZVEREN , VBAT =9V £ 80V ( Frd:5A3iH )
¥ \ Wik | BAME e Bc| B

S0

TsHut HOCWT (LTI ) 130 137 152 °C
TSHUT_FALL W ( FEETTI ) 112 129| °C
TsHUT_HYS PORWT ( EFH R ) 20 °C
TWARN_RANGE ARG (BT 85 115 °C
TWARN_HYS PEEEIRE (NFETI ) 10 °C
TwaRN_ACC PAEENERE (+/-) 5 °C
RV B
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6.5 BS4FHE (£%)
15 -40°C % 125°C HARTIRAM T 0 TAFR G , VBAT = 9V % 80V ( BRAES A3 )

25 W& BAME  BAEME  BOKE| B
ISHDN SHUTDOWN Hx R B HLis L i IsaT 5 lL.poiN P! 16 23 uA
lgat 5 lLpoin Z A 120 160
o~ 7e AR HA
s oL SLEEP Mzl F s s, Tk |Ta= ~20C £ 65C
(o8 B, AR, Tt loar 55 oo Z 1 20|
Ta= -40C % 125C
lgat 55 ILpoin Z AT
IAcT(DLE) ACTIVE L2 iy d s L iAT ks, (S , TSRS , X 10.4 1.6 mA
FE O 2y
T P A S e F/b 1 A dAS I FET S, OTcg
Ice EN FELCS AT TT S IS AR A0 1 R YR L IR SR H AL 1 1.5 mA
loRoTCOMP P P R s | OVIOVIOTIUT R SR 20 60| A
il IhHE T RL
| J3 ] CS/3= ADC #1 AUX ADC i[5 | CS/=E ADC #7F  HAbFESE | 18 24l mA
ADC A1 LI HABT TR ' '
3 ADC 8k AUX ADC 1/ , I ALIE4E
HEATE. BT AR TEAL 04 06 mA
laDC Jii il ADC I a4 e 3 FL L 24~ ADC FJ5 |, JF HIEAE AT #e ¥,
HABTHEETCRL (W Rz A IRt T H 0.6 09| mA
Wik ADC , WIASER )
ACTIVE #iz 150 pA
IgaT T BAT 5| ) )R L SLEEP #i&=, 25 uA
SHUTDOWN #3t 5 pA
%5 5 = HHIA] i 4550
lcouT %Z’E?\EF%&EJ\ 128 T HUHE A B 4 b e T S B B B 10 mA
A YR HLR
| SR TR 128 MR A0BL | BN A RERE LGP P 2 BB, Bl 10 A
come S LB E 5 93 15 HE 7 B
FFESIRIER R, BT VC1 &2
low_siNk VCn, CB1 % CBn, HH n 28 380 500 600 pA
) B R E T 2
low SOURCE T B |, &M T veo 380 500 600| pA
- F1 CBO
ILeak_cs JRHLT SRP H11 SRN 3|1 ¥ ADC #1 CS ADC ¥1¢H 02| pA
lLea VC. CB 31 LA i ADC KMt VC. CB 5l 01| A
B8 (LDOIN)
I OTP 4ife 5.9 6 61| V
Vipoin LDOIN H [
OTP %ifs 7.9 81| VvV
HLJR (CVDD)
ACTIVE #1 SLEEP #iz{, 4.9 5 5.1 \Y
Vevon CVDD #th e/ SHUTDOWN #5t , TE4ME lload 3.95 6| V
SHUTDOWN #3X , #z K45 lload = 34 55 v
5mA : :
Vevop, Lora CVDD i e QEE:;/E/SLEEP B, FKSHE lload 30 30| mv
Voo ov CVDD OV i é?g:;/E/SLEEP B, FRAME lload 53 55 57| v
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BQ79656-Q1, BQ79654-Q1, BQ79652-Q1 INSTRUMENTS
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6.5 BS4FHE (£%)
15 -40°C % 125°C HARTIRAM T 0 TAFR G , VBAT = 9V % 80V ( BRAES A3 )

¥ WRSRAE B/AME  RAMEH  BRKME| B4
Vevoo oviys | CVDD OV i ACTIVEISLEEP UL, B lload | 430 150 470| mv
SHUTDOWN fixt 3.5 v
Vevbo_uv CVDD UV [I1{H e o
_ é(jg:\\q/f/SLEEP 1, JRAMEE lload 43 4.45 465 Vv
Vevbb_uvHYs CVDD UV it 260 mV
Vevoo_iumim CVDD H i pR i ACTIVE. SLEEP 35 60 85| mA
BJR (AVDD)
Vavop AVDD # i B CsuppLies = 1UF , ACTIVE it 4.85 5 521 Vv
Vavbp_ov AVDD OV #{H CsuppLies = 14F , ACTIVE #iz 5.25 55 57| V
VavDD_OVHYS AVDD OV B i CsuppLiEs = TWF , ACTIVE #i3{ 135 155 165 mvV
Vavbp_uv AVDD UV [fE CsuppLies = 1WF , ACTIVE #z 4.25 4.45 46| V
VAVDD_UVHYS AVDD UV iR CSUPPLIES = 1|JF , ACTIVE A 235 340 430 mV
VAVDD_ILIMIT AvVDD EE()ﬁ.BE%IJ CSUPPLIES = 1HF 10 30 50 mA
YR (DVDD)
Vovop DVDD iy i FE CsuppLies = 1HF , ACTIVE At 1.65 1.8 195 Vv
Vbvbp_ov DVDD OV [ CsuppLies = 14F , ACTIVE ##x{, 1.95 2.1 23 \Y
VbvbD_OVHYS DVDD OV iR CsuppLies = 1UF , ACTIVE #i3{ 40 65 120 mV
Vbvbb_uv DVDD UV [#fE CsuppLies = 1UF , ACTIVE #ixt 1.623 1.65 1.71 \Y;
VDVDDfU\/HYS DVDD UV jg.‘{% CSUPPLIES = 1pF , ACTIVE *ﬁfﬁ 15 50 73 mV
Vovbp_ILMIT DVDD Hiii R 1 13 30 53 mA
HiJ8 (TSREF)
VrsReF TSREF #ith i1 f& CsuppLies = 1UF , ACTIVE it 4.975 5 5025 V
= | =4mA, C =1uF ,
VTSREF_LDRG TSREF Sk % :édTIVE fat suppLIES = TH -30 30| mv
loag = 4MA , C = 14F
VTsReF_ov TSREF OV {8 K’é‘ferE " supPLIES = TH 52 5.6 58/ V
- | =4mA, C =1uF ,
VTSREF OVHYS TSREF OV fif# :édﬂv;}rﬁ;t SUPPLIES = TH 98 110 120 mv
. | =4mA, C =1uF ,
VTSREF_UV TSREF UV [#fd K’é‘ferEn;ﬁﬁ SuPPLIES = TH 4.0 42 44| VvV
- load = 4MA , C =1pF,
VTSREF UVHYS TSREF UV f i X’ngIVEr;;E;ﬁ suppLies = THF 300 350 400| mv
VTSREF_ILIMIT TSREF Eﬁ()ﬁl@%” LT ACTIVE Tﬁfﬁ 15 30 52 mA
FEFR (NEG5V)
VNEGSV NEG5V 5| [l Hi % Cnegsy = 0.1uF 53 46 40| v
VNEGSV_UV NEG5V UV BRI ( L71) Cnecsv = 0.1uF -4.1 -35 30| VvV
VNEGSV_UVRECOV NEG5V UV k& CNEGSV = 01HF -4.3 -3.8 -3.3 \Y
B S
N VCn>28V, i n=1 21K
R IS e 1.4 )
DSON A L A1 FET Rdson B | 40°C < T < 125°C 5 46 Q
VCB_DONE #&:U i 1 PEAcs i .
Ves_DONE ge BARERELE (I Mk 25mV 2.45 4 \%
- )
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6.5 S (42)

fE -40°C 2 125°C HARENFMF T TAFREVERE A , VBAT = 9V % 80V ( BrAES A M )

¥ WA B/AME  RAMEH  BRKME| B4
VMB_DONE A&l i {f 1% B Y6 [ ( JEH .
V - . RN 1V 18 65 \Y
MB_DONE BE) (A& AT S ) BriExh
Totcs OTCB RE X B ( EMRE ) N 2% 10 24 %
TcooLoFF COOLOFF X BuH (dEMEE ) [N 2% 4 14| %
Tce_warN CB TWARN i {i 105 oC
TcB_WARN_HYS CB TWARN iR 10 °C
ADC 5%
ENOByan I ADC 31 16 i
#
ENOBayx AUX ADC B 2 %t 14 A
HT VCELL W& 13 ADC #1 AUX
V . 190.73 V/LSB
LSB_ADC ADC 433 M
VLSBiCSMAIN (SRP-SRN) {W%mj‘: ADC %;ﬁ% 30.52 UV/LSB
:’LSB—MA'N—D'ETEM" DieTemp1 4+#% ( &£ ADC ) ADC Yl L) 0x000 = 0°C JyHhi» 0.025 °C/LSB
Vi sB_aux_pieTEmP2 | DieTemp2 73-#% (AUX ADC) ADC il &L 0x000 = 0°C Ayl 0.025 °C/LSB
. & 3 ; =l
VisB AUX BAT BAT 4% (AUX ADC) Ji)ﬂ?ﬂ%ﬁ AUX ADC 1] BAT H & 3.05 mV/LSB
- - B
VisB_gPIO GPIO 73 ( I ADC il AUX 152.59 pV/LSB
- ADC)
VLSBiTSREF TSREF 6:}'#?:%’; ( jE ADC ) 169.54 UV/LSB
REFL. VBG2. LPBG5. VCM.
12 W& oy 2 R AVAO_REF. AVDD_REF , LK FTH
Vv i A - 152.59 V/LSB
LSB_DIAG T4 5 DAC H
Viss_cs LR ADC 73 #E 3 (24 PidhiR ) 2L CURRENT_HI/MID/LO #H174% 14.9 nV/LSB
ADC f&1%
| VCn % VCn-1 S NHBFR 218 ( M4 E Ta= -20°C % 65°C 1.8 uA
C .
VC_DELTA ADC JT ) Ta = - 40°C % 105°C 2| WA
lve VCn N HIR ( 43 ADC FJa i ) 8 12 MA
CB 51 % A FHHT ( 24 AUX ADC JT /8
Res_inpUT it ) AR ( H 16 mo
2V < Vcg <4.5V ; Ty =25°C 2.2 1.5 mVv
2V < VcgL <4.5V; -20°C <Tp< )
65°C 3.0 24| mVv
LR (o]
2/ <Vem <48V; 40C<Ta< | g 26 mv
v I ADC VCELL il & 1) SOB RS S
ACC_MAIN_CELL LPF_VCELL[2:0] = 0x03 % & : f\z/;:(;/CELL <45V ; -40°C <Tp< 35 26 mv
1V < VgL <5V ; -40°C <Tp< R
1250C 3.7 28| mVv
-2V < VCELL <5V ; -40°C< TA < _
1250C 4.5 3.2 mVv
Copyright © 2026 Texas Instruments Incorporated TR 15 1
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6.5 S (42)

fE -40°C 2 125°C HARENFMF T TAFREVERE A , VBAT = 9V % 80V ( BrAES A M )

¥ WRSRAE B/AME  RAMEH  BRKME| B4
2V < Vge <45V ; Ta = 25°C 7.5 54| mv
2V < VgL <4.5V; -20°C <Tp< _
S50 8.0 63| mv
f})’;g’ CELL < 4.8V ~40°C < T < -9.0 63| mv
Vv AUX ADC Jll & () SR IEREFE (A 5
ACCAUXCELL BT fil GPIO i ) ; 2V < Ve <48V ~40°C <Ta < 9.0 65 mv
125°C
1V<VCE|_|_<5V; _4OOC<TA< R
1o5oc 9.0 66 mv
oV < VgL <5V ; - 40°C < Ta < N
19500 9.0 66| mv
2V < VgLl < 4.5V ; Ta = 25°C 71 6.1 mv
2V < VgL < 4.5V ; -20°C < Tp < ]
- 7.8 66 mv
LR (]
. 2V Z VeeLL <4.5V; 40°C < Tp < 78 6.6 mv
VCELL Fl OVDAC #H#Ei£ Wi iy & - | 105°C
V (MAIN- AUX W&, 7EMIIF T FABA ADC . _ 400
(MAIN-AUX) A 2V < Veg L <45V ; -40°C <Tp< R
HEAR IR L 125°C 78 6.1 mv
1V<VCE|_|_<5V; _400C<TA< R
19500 7.9 69| mv
oV < VCELL <5V T 40°C < TA < _
To5o0 7.9 69| mv
0.08V < Viy < 0.2V , 85°C < T < .
1250C -0.20 0.20 %
VACC_MAIN_GPIO_RA M ADC Mi#3 1) GPIO/M=E ADC il 0.2V <V|y<4.6V, -40°C <Tp < -0.20 0.20 %
IO 31 TSREF ; 105°C . .
4.6V < Vi <4.8V , -40°C < Tp < .
20°C -0.30 0.30 %
0.08V < Vi < 0.2V , 85°C < Tp < ,
17500 -0.20 020 %
VACCfAUXﬁGPlOfRA M AUX ADC lI15# GPIO/M AUX 0.2V <V|N<4.6V, -40°C <Tp < -0.20 0.20 %
TIO ADC i#31 TSREF ; 105°C ’ ’ °
4.6V <V < 4.8V, -40°C < Tp < ] .
9000 0.30 030 %
0.08V < Vi < 0.2V , 85°C < T <
1250C -4.00 4.00 mV
_A0°
ZACC—MA'N—GP'O—AB GPIO Il & ff) S Bk Ks i (£ ADC) (1)625\25 ViN< 4.8V, -40°C < Ta < -5.00 3.00] mv
4.6V <V < 4.8V, -40°C < Tp <
-20°C -4.00 4.00 mV
0.08V < Vi < 0.2V, 85°C < Tp <
19500 -6.00 6.00] mv
- 0,
VACCAUK.GPIO.AB | GPIO |41 AUX ADC i O VN4V, APC < Ta < 6.00 6.00] mv
4.6V < Vi <4.8V , -40°C < Tp <
5000 -6.00 6.00] mv
Vacowan cs | CHAADC IS (SRP-SRN) MBI ) pr sRp0] = 0x00 1.1 11 mv
- i FE
N Nika) o s =
Vacc_AUX_BAT BAT 3| BiIft) AUX ADC &4 ?2%22\23:21; B2VE T2V, Ta -225 135| mv

12 BELHR
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6.5 BN (42)
7E -40°C & 125°C HAREXSM T TARREIERE A , VBAT = 9V £ 80V ( AR A H W )
2 W& B/ME  HRAUME BKE| B
Vacc AUx REFL  |AUX ADC il 45 1.092 11 1.1068| V
Vacc_Aux_vBG2 AUX ADC Il & 45 5 1.092 11 1.106] V
VACCfAUXﬁVCM AUX ADC {Wﬁ 7FE 2.400 2.5 2.550 \%
VAGC_AUX_AVAO_RE | AUx ADC Ji i 45 5t 2.400 247 2550 V
F
VACC_AUX_AVDD_RE | AUx ADC Ji it 45 5t 2.400 247 2550 V
F
- . = _200 S o 4L A
Vacc_aux_ovbac  |AUX ADC il 45 5 s 4'i75V  Ta=-20°C % 65°C 4 4.450 4500 V
A R
. = . 0 z= (]
Vacc AUx ovbac | AUX ADC Jil i 45 f£4.475V ; Ty =-40°C £ 105°C K AF | 4 445 4500 v
AU FigE
. = - [} (o]
Vacc_aux ovbac | AUX ADC il 5 fE 4475V 5 Ty = -40°C S 125°C K HE | 4 445 4500 vV
- THIE
Vacc_aux ovbac  |AUX ADC il 45 5t WE N 3.8V 3.770 3825 V
Vacc aux ovbac  |AUX ADC Jll & 453 WE N3V 2.970 3.030 \Y
Vacc_aux_uvbac  |AUX ADC il 45 WEHN 3.1V 3.095 31 3150 V
\D/:CCC—AUX—VCBDONE AUX ADC 1l #: 45 5 W A 4V 3.950 4 4050 V
Vacc_aux otpac  |AUX ADC Il 45 3 WE N 39% 1.900 195 2000 V
Vacc aux uTpac  |AUX ADC il 45 5t WE N 80% 3.950 4 4050 V
Vacc main_TsRer | E ADC JlI #4553 4.975 5 5.025 \Y
:/ACC—MA'“—D'ETEM WAZIRIE 1 PR SBIE RS (+-) 3 C
Vacc AUx_DIETEMP | PIAZ IR BE 2 I8 1Y A JEIE RS B (+/-) 6 ©
| _ %45 SRN/SRP # A\ HLi ( CS ADC Fil | 7E SRP/SRN Wi tifil 100mV 2245 14 uA
SRP_N_Diff 4 ADC TR ) I .
VRANGE_cs CS ADC W & N el -100 100 mvV
v L CS ADC #i N\ Ky f g CS_DS[1:0] = 11 , CS ADC AbTi%4: 0.71 W
NOISECS I, Jb: SRPISRN 3117 ' RMS
Gain_error_cs_roo |25°C ' CS ADC Iy 2di% 2% , Alfg4 |Ta=25°C, CS_DS[1:0]1=01, £ - 0.6 06l %
m_uncal To B AR 75mV 1 75mV il & : :
Ta= -20°C % 85°C , CS_DS[1:0] = 03l o
- . (J
Gain_error_cs_drif [CS ADC #2115 2% , [Vrance cs| |01 7E 50mV Al 75mV T il i
t <100mv Ta= -40°C % 105°C , CS_DS[1:0] = 03l o
1, 7£ 50mV Al 75mV il ' °
Offset_cs_room_u [25°C N CS ADC DAt \ 3 HERI A% | Ta = 25°C , CS_DS[1:0] = 01 , #i#% 6 6 v
ncal W TR WOR R AR SRP/SRN 5| i H
Ta= -40°C % -20°C , CS_DS[1:0] =
e — 2. 2. v
. 1, 4% SRP/SRN 3| 1l > 5 H
Offset_cs_drift DA N M 1) (A 157 25 T -
Ta= -20°C % 105°C , CS_DS[1:0] = 18 18 v
1, %i4% SRP/SRN 3| 1l : i
HEHRE
VREFH REFHP % REFHM HiJE 4.975 5 5025 V
REA: e R B AL SR MR 3 ( EAE OVIUV )
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6.5 S (42)

fE -40°C 2 125°C HARENFMF T TAFREVERE A , VBAT = 9V % 80V ( BrAES A M )

¥ WRSRAE B/ME  HRAUME BKE| B
kA 256mV 2700 3000 mV
58 A R 11 4 B 7 ¥
Vou_CoMP_RANGE JCt)PV) Pl g Al R B 15 B VS R ( 3EHE YrER g 25mV 3600 3800 mV
s
kA 25mV 4175 4500 mV
Vov_comp_Hys EL\‘E!EE/] OVt 50 mV
IR i
v OV Hek et s Ta= -20°C % 65°C -24 24 mV
2 RS9
OV-COMPACE o Th = - 40°C % 105°C 28 28] mv
25 B A i L e ik
Vuv_comP_RANGE ;:FV) toER S BE B A (A FrER AN 50mV 1200 3100 mvV
>
Vuv_comp_Hys KNG 1 UV L8 23R 50 mvV
V. UV Ho Skt s Ta= -20°C % 65°C -35 35 mV
S
LV-CoMPACE e Ta= -40°C % 105°C -50 50 mV
TSR L8R 4788 (NTC OT/UT)
25 BEAA S > K ek
Vor comp RANGE ;T)tt’ix%&ﬁu\ﬂlﬂﬁﬁﬁ/a ( FEHE W5 1% . 5 TSREF Htpi 10 39 %
>4
VoT_comp_Hys K5 i OT b a3 iR 2 %
Vot _comp_acc OT thik ks -0.5 05| %
Vut_comp_RANGE | UT ELAZES A0 I i 5 P Mkl 2% , 5 TSREF JEL 66 80| %
VUuT_comp_HYS Ko ) UT BLHgeaR i 2 %
VUT comp_Acc UT LhiRasss -0.5 05 %
¥ 110 ( TX. RX. GPIO. SPI ##i3% )
Vo ﬁjﬁt;ﬂjﬂﬁz’iﬁﬁ% HF ( TX. GPIO 1 M GPIO FEE 41t . lour = TMA V_C\g:?g v
iy A ( TX. NFAULT. . _
VoL GPIO {41t ) GPIO FCE N4t . loutr = TmA 03| V
WA ANEZHEEHE (RX. GPIO 1E ik . 0.75 x
V SETPANS = \Y
IH B ) GPIO BCE NN loyr = TmA Vevoo
BN NZEACHE (RX. GPIO 1E ik NN _ 0.25 x
VIL Bﬁﬁﬁ)\ ) GPIO L& NN IOUT =1mA VCVDD Vv
Rwk_pu GPIO §5 b4 fifH 20 37 60| KQ
RWKﬁPD GPIO §5 K4z H.fH 20 40 60 KQ
Rocrx Rk s H BT ( COML AT COMH ) 18 0
Rocem FEBELAHT ( COML F1 COMH ) 45 KO
Vbcem AR K ( COML #1 COMH ) 2.21 2.5 2.76 \Y
VcomM_DATAT AE P B YE R (Veomp ~ Veomr)| CODE:0 0.4 12| v
Vcomm_TONE1 H AR A R EYEE (Veomp - VeomL)| CODE:0 04 121 v
6.6 I FEX
£ -40°C % 125°C AZE NI T I TARIREZVERA |, VBAT =9V % 80V ( FrAESHA B )
S5 WA ‘ BME BRE RONE| B4

DIFEIRAS I P
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6.6 B FER (42)

fE -40°C 2 125°C HARENFMF T TAFREVERE A , VBAT = 9V % 80V ( BrAES A M )

¥ MR B/AME  WRRME BONE| B
FEEEAE I WAKE ping 45 1% & 6 10/ ms
t M SHUTDOWN J %] ACTIVE #{, WAKE Vi
=R iR
SUWAKE_SAUT) T [erk s MBEIEI WAKE 545 . ol s
R K WAKE &8 7T 44
SR+ M SLEEP2ACTIVE ping 4 230 s
) M SLEEP j#h%| ACTIVE #3t ( fiifi] | REI¥K SLEEP2ACTIVE i JT 4
SUELPRACT SLEEP2ACTIVE ping/# i ) Her B0k I\ SLEEP2ACTIVE 51145 930
FeF|#% SLEEP2ACTIVE % 7714 Ks
FERSE ©  WAKE ping 45 B8 & 1l ms
. M SLEEP 303 ACTIVE iz ( & |WAKE F 7T
SUWARESLP) | WAKE ping/ i ) WL B P - IEIACE] 1) WAKE 5 T4 N
W R WAKE &I 66
. M) SLEEP HEAZ HFSIHEN
tSLp }‘)\ ACTIVE @J SLEEP *kﬁ SLEEP *ﬁﬁ 100 MS
I F] SHUTDOWN A 4542 3153k
tsHTON M ACTIVE %] SHUTDOWN # 7, X SHUTDOWN #3 ( fif5 LDO #5% 20 ms
EHAFFRIEN 10% )
trsT ACTIVE HEI1A] 52 (1 CONTROLTSOR T RST] = 1 1| ms
¢ KRR AL ping/ &R G 24 AT 750 ms
HWRST B 52 AR 25 R I ]
FEYREY
trsrer_on TSREF &7+ 17 (10% - 90%) Crsrer = 1uF 6 ms
trsrer_orFF TSREF #}F%} 5] (90%-10%) Crsrer = 14F 8l ms
ping FS5HF
RX &1 k- f) WAKE ping 1% F Pt
tHLD_WakE [a] ; CVDD _LFAMH A 2 25 ms
¢ RX 5] #1_I ) SHUTDOWN ping ik 7 10 ms
HLD_SD SERA] 5 CVDD AN
i 3 H "
. EQEXEF %Hlﬂpl‘gﬂj:ﬁﬁ SLEEPtoACTIVE ping i 250 300 s
7 r R @
pp— HR\T)[(‘EHE”H I_Ef) HW_RESET ping i HiF- 36 ms
COML A1 COMH ( kA1t )
COMM : JEBAZ (MR Bl 58 B (AL
tow oC o TBAE B Bk e 1 (At 250 ns
. COMM : 4434 . COMH % COML 4 5 .
RECLK_DC (BURZ ) IHH T o AR H
JEAE K 2 [ F ) (T
t HFO ) . J&f5 /45 WAKE. y sl e
COMTONE SLEEPtoACTIVE. SHUTDOWN. M
HWRST %1
/‘/\‘E‘ﬁ%“‘ 4 H SR %
tcoMMTONE_HI ﬁ;FIOJ\)J BPRH PR 1] R 0.92 1 1.08 us
AN b G P 1] (S
S J%f Wk O F T ] (36T 0.9 ¢ 108 s
¢ W R kP 2 AT R TR (3T 15 S
FLTTONE LFO ) . &1l T b AT M55 | "
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6.6 B FFER (

%)

fE -40°C 2 125°C HARENFMF T TAFREVERE A , VBAT = 9V % 80V ( BrAES A M )

28 WA BAME WA BKNE| BAL

tFLTTONE_HI B YA R B4 g FL ST (] 1 s

trLTTONE LO B YRR kb B A1 FL ST (] 1 ps

NWAKEDET Ky WAKE 318 1 ik o 60 ikt

NWAKE BEXT A~ WAKE 35 A& 5 1 fikrk 4 90 A ik

NSHDNDET il SHUTDOWN 5 1 () ik rh % 180 N

NsHON jél;g*/l\ SHUTDOWN 5% V£ 4 ) ik 270 o

NSLPtoACTDET ¥l )y SLEEPtoACTIVE i 1k % 20 Akt

NSLPOACT ;}Iji%/l\ SLEEPtoACTIVE & {411 30 A

NHWRSTDET K>y HW_RESET & i # ik b 4 540 AN ik e

— ;é;;ﬁ*/l\ HW_RESET & £ i 1 ik ik 810 Ak

NHBDET KrBAE S - A A 280 A ik 4 20 Ak

NHB RS A e —AN 5 R A i 1 Pk b 30 Ak
RAME S o A I 5 98 o 1A] B IR

tHe_PERIOD ( N—MEIE S LG E T — M E 360 400 440| ms
SH )

—— E{E)”j! G5 MR B IS 5 Y 0.9 1 11 s

A *%‘?)”\H %v‘: ?D%Eii?‘”@l’ﬂ%%@ﬂ*ﬁiﬂﬂ 200 s

- 55, WCAEURIE 5 itk

NFTONEDET R RIS 20 A R Tk 60 Ak e

NFTONE MR - XA E AR R 90 ANk
TR R - R R R TR B

tFToNE_PERIOD ( =B R IT AR 3R — ANl 50 ms
BRI )

tersiaency | HERUB RS EOHOS B AER S R DT 48 us

trTB_LATENCY R AR v ) T AR ;ﬁ%ﬁéﬁ%ﬁ%&j@ﬂﬁﬁ AR R 24 us

¥ ADC 71 AUX ADC 5

fSAR CONY BLYCEE I R (2= ADC i AUX 8 us

i ADC )

twain_apc_cycle | AN (3 ADC) 192 s

taux_abc_cycLe HANEC ) E ) ( AUX ADC ) 192 us
a1 SLEEP 8t SHUTDOWN #5305

tAFE_SETTLE A ACTIVE BL R AT ( HL P 4% 4 ms
gt ) Rt

tcs_seTTLE CS ADC #2seif[a] 62 s

tcs_REFRESH AR 2% CS_DS[1:0] = 11 4.096 ms

tcs_REFRESH HE R R 2 CS_Ds[1:0] =10 1.024 ms

tcs REFRESH TS U B CS_DS[1:0] = 01 0.512 ms

tcs REFRESH s B e CS_DS[1:0] = 00 0.256 ms
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6.6 RTFFER (42)
7E -40°C % 125°C [ARBREM R0 TARREETGE Y | VBAT = OV % 80V ( KAk R 3 )

28 WA BAME WA BKNE| BAL
CS_DS[1:0] = 11 12.350 ms
tcs conv CS ADC L[y 5y 45t 1] €S _DSI:01= 19 3134 me
- CS_DS[1:0] = 01 1.508 ms
CS_DS[1:0] = 00 0.83 ms
tanc_acc g@,ﬁ%ﬁ%ﬁ)ﬂ%&%i@\ ADC FA Al -1.5 15 %
- Bk A .
WP
tBaL_Acc Yottt 2 R -5 5 %
TR BB MR 2R
tov_cycLe OV #&ikl & 8 ms
tuv_cvcLe UV #if0 A H 8 ms
tovuv_BisT cycLe | OV Hl UV BIST J& 1 21.8 23 242 ms
tor_cveLe OT %A1 4 ms
tur_cveLe UT & & 14 4 ms
trwr_BIST_CYCLE gﬁ?ﬁ;ﬁyﬁﬁésﬁgﬂ?% PR 10.9 1.5 12.1 ms
totut BisT cycL,e  |OT #1 UT BIST & 19 20 21 ms
thw_comp_acc OV. UV. OT. UT Lbieasit itk -5 5| %
/0 B & ( TXs RX. GPIO. NFAULT)
trisE T i \1/502)/32 >§%F:JI\OV&(£V]?E;@ ,EE%?%D B 12 ns
traLL FRERS R (B4 NFAULT ) \1/50(‘)’32 ?f‘;{b\ﬁvﬁﬁ% t&%}@ - 7 ns
N > /N =
tFALL NFAULT NFAULT b5 F B ] \1/50(‘)’52 ’ ;i J L:}i"jq 6&0’*” 100 ns
UART R} FP
UARTgAUD UART TX/RX JhE% 1 Mbps
UARTERR BAUDRN) ;A;ET RX JRrZe 415 - X AN LR 1 1 %
UARTERR BAUD(TX) | UART TX JAF3R 4R -1.5 15 %
tUART(CLR) UART J5 B3 H P [8] 15 20| fir fE 1
{UART(RX_HIGH) ﬁgg@l\//lil\/‘l‘CLl‘EAR ZJa , TERIEHm 1 (o
Z AT REAF I ]
OTP NVM I
tere cusT P OTE 7% 8] b se A~ CRC 175 us
- 7 JE S Y I 1)
tere FACT T OTE 7 ] b 5E A~ CRC 16 ms
- 2 JE R [h]
SPI i 230 FP
fscLk SCL 4% 450 500 550| kHz
tHigH. tLow SCLK H== L 50 %
tosHicH) Sﬁsacéuﬁci%iﬁ%ﬂgm g /U\%ﬁ%ﬁg)\% 4 s
v H S PRI TR]
tosom ?ﬂ%éu@ct%ﬁﬂﬂ“ I g /M%T?%SE NG 4 us
MIC I Th)
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6.6 RTFFER (42)
7E -40°C % 125°C [ARBREM R0 TARREETGE Y | VBAT = OV % 80V ( KAk R 3 )

28 WA BAME WA BKNE| BAL
A ¥ SEIFTE] - % 1 ¢ o .
tsupoc ;‘;g' MANBARESINIT - MBI | ooy o SOLK 2 pi iR R 100 ns
thproci) POCI i NHHE CRIFI [a] POCI 7£ SCLK ¥ #t 2 5 fR¥Ffa e 0 ns
wH
frro AR 4 31.52 32 3248 MHz
firo AR 7 248.9 262  2751| kHz
6.7 SRR
150 11.1
145 10.9
e
< 140 pd ;E 10.7 ~
= 135 = 105
o a \
= / =
2 — 5 —~
2 130 |—— < 103 ~]
125 10.1
120 9.9
-40 20 0 20 40 60 80 100 120 40 20 0 20 40 60 80 100 120
Temperature (°C) Temperature (°C)
& 6-1. ISLP (IDLE) 5i&Z 2 RKIXHR & 6-2. IACT (IDLE) 5{RZ 2 AKX AR
35 0= T
TR N
3.3 20 NN
- N NUTH N
31 \\ \\‘\ \ \\\i
/ \::\ i\:\ N
2.9 -40 NN
a o \\\‘ il
S 27 g NIRRT
o / c €0 NN ™
RN 25 8 \\\\\\ \\\ [T
[a NN
o 80| — LPF6.5Hz NN
23 — LPF 13Hz NG
|_— —— LPF 26Hz NI
21 100 | — LPF 53Hz N
— LPF 111Hz
1.9 —— LPF 240Hz
-120
1.7 1 10 100 1000 10000 100000 1000000
-40 20 0 20 40 60 80 100 120 Frequency (Hz)
Temperature (°C) E 6-4 ﬁ?'ﬂiﬁﬁbf&ﬁ%ﬁi
K 6-3. CBFET RDSON 5/ Al 16 & o
18 R 15 Copyright © 2026 Texas Instruments Incorporated
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0 0 =
TN R
™ NUHIN
N ™
20 N 20 N
N \i\\,
™ NN
N N
40 AN 40 INRY
o) N & N
2 I s N
£ 60 c 60 N
© ©
O O]
-80 -80
-100 -100 | — AAF 0.7kHz
—— AAF 1.4kHz
—— AAF 1.6kHz —— AAF 2.9kHz
-120 -120
1 10 100 1000 10000 100000 1000000 1 10 100 1000 10000 100000 1000000
Frequency (Hz) Frequency (Hz)
A 6-5. 3= ADC JEU % & 6-6. AUX ADC 3%
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7 A

7.1 ¥R

BQ7965x-Q1 58 {1 & — 2K T Ik iy L R o S5 JSE A PR A T 4 M S S . %308 6 % 16 T ERIBE (68 &
16S ) HillHith.

ZAGE R LUB A8 7 sOE ALl . RS REAT b (e ) AR (mE0 ) EE = S
AR E RN L Y. 28 TSR A . A MPE I A R g bR B . BB RE ST Ll S AR it
I, AT A DR B A5 ) S B o B SCRFATIR AT R, WA i 8 A A W I 5 4 A E R A 7 A
ANFRAF R AL & — AN GPIO B E 1Y SPI 4%l 35 .

e MEE RS R, IR EANGE(E T AT & ASIL-D drE. PrA AN HEAE 128 us WIlE . B4 Ak i
EHAE e ADC HrRIE e AT (LPF) , HT R8s, JFRBaF N ELR . 24 F 54T 8 4~ GPIO , it
Aixte GPIO ¥yrTic & 1 T-i%#: NTC AR . 49 8 4~ GPIO XA/t 1.6ms WHEATIIE . SPI F: i a5 Al il
1 GPIO BLE LUl @1 EA 2 A EAs LSl . 7T el NFAULT 5180, DUSEZE RS I 21 #i i DU 1) MCU &
R

Z RSB TR R R O 2447 MOSFET (CBFET) S shif. WATIheE | £iB1T , LHdsdl o
(MCU) A2 H.. 'CALE—/NEI , F -T2 48 A58 Hh i e BELAS 0 2] ) o) g B2 R B AE N AZ IR E & (& T 105°C ) B
s, ARG KRR . WS, S S IRERREAN U A I BT (R . MCU AT DA IR 152 HYCR 4 Fr 450 fhir st
8]

A S —MEE OVUV LA —AN B P ml i B BB A OTUT Ebiss. X b &8 af HAEM 2 T ADC
U P B RS 3 T AT AR DA R #AEg B B 3 AR R TR ARG I ) — R AR 2%

G IR AL TR R R S RIR A BB E Wb A T, 59 R 8E P 0 83 PHAS I B RS 1S DU, 245 BRI
T LA O S A A B B TRAR A, SRR AR A T CARC B D il NFAULT 5| BIE N R G i 5 5 o 1480 17— Fh
D IBAETT R RO T , JO /A AN XU S 2k r BRI RE 125, AT S B B PR ) ik e 0

ZanfF A SLEEP Fl SHUTDOWN #5X , I TRRIhFE. FrA ThRe#l nl UAIFE ACTIVE X N IEH 1217 |, $15LA
K OVUV il OTUT figiff Lb##s th T LAYE SLEEP #i:X T IEH 1217, 4T SHUTDOWN #i:CE , fr A 2 agry
K. $Rft TR ALIIGE , ATLAH N MCU B ZIhRE . R A AR E RIS POR M |, M/ sLhs
FEBR M. XONPE R AR R GBI AL T — AT RE . (R BT R 17 5

20 R 15 Copyright © 2026 Texas Instruments Incorporated
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7.2 ThEETTHEIE

REFHP
REFHM
TSREF
AVSS
AVDD
LDOIN
NPNB

DVSS
DVDD
BAT

CvDD
CVSs

SRP -—_T—————————— — — — — re - = = a
[ CS ADG I | COMMFAULT VIF | COMHP
SRN | Signma-DeltaADC_~ I TSREF DVDD AVDD Pre-reg | |
I I I COM VIF COMHN
| SINC3/ I
VCi6 | SRP-SRN I MOD —» e | 11 | North |
| o= E=—— I AVAO | | comLp
_______________ COM VIF
VC15 e
I Main ADC (SAR) | : SOUTH : COMLN
VC14 I \\\\\\ I CiEE I I
| DieTempt | | | Tone/ing Detection |
|
vC13 I I I
- POR
| VC[0:16] Filters [, | Digital | L |
vet2 I SRl @cls = sar | ||
—] A ADC LPF
| SRN LS MUX |
VC11 | HW RESET
| TSHUT Detection
I GPIO1 [ I 3
Ve1o | | TWARN
| MUX —
VC9 I GPIO8 / Osc
I | — |
ves | | cecssttttlttt ke
| AUX ADC (SAR)
I ! e 1
vC7 PO ETS L OV, UV, VCBDONE I
I | | FP———— Protectors
Vvee I o8 | B P11 veo I I
| cB16 MUX | I |
1| . MUX Voltage -
e I Ly o Comp Digtal 11
| SAR Digtil | | VC16 —H [
| GPIO1 . Mux ADC [ | [ I I
vea | i | : OT, UT, OTCB I
| GPIO8 - = I
ves | 1 : I apior i I
Diag chi - | 0 Temp -
vc2 I : ! Do MUX @i Digital
| Diag ch 12 : ///’// I | GPIog —H :
Vet I Iy ="
- - - .. |
VCOo
I Cell Balance |
| cBie |
|
|
CB16 I | NFAULT
|
|
CB15 I Qcais I RX
I cBis |
CB14 I | e
|
|
CB13 | |
|
|
CB12 I Digital
| CB Control | GPIO1
| Qe |
cBi | I GPIO2
|
CB10 : Charge Pump | GPIO3
|
cB9 I | GPIO4
|
| CBTWARN I oTP Registers GPIO5
cB8 | I
| GPIO6
{1
~ w0 w0 <t (] [3Y) — (=] > 0 ~
o0 o0 ] ) o0 o m m 0 o o
o O O O O o O o 1] z z
v ] 0]
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7.3 RetEULEA

7.3.1 B

e It HAR M A AR BRI AT BT G BT R . DU BT BEE TR e, WE ST 8, T TT
EHE. AR BRI W G R RERN | S5 7.3.6.4.

7.3.1.1 AVAO_REF #I AVDD_REF

AVAO_REF (Bl AL TS ) i BAT SIIIME . %51 BN BT A SRR 3BT 75 108 AR r s s Bt it . 1%
PUd A i — A Tike R Ak AVAO_REF. AVAO_REF HiJE£3idid i1 SHUTDOWN H a2 il it S a0 . i 8f ot
KRG HHE >y AVDD_REF.

| - AVAO_REF

AVDD_REF — — — — — —

I
Pre | I . I | |
BAT f regulation Switch

| | I Reference |

I | Systems |
[ Shutdown I |_ |
| Logic G T
L =

Bl 7-1. AVAO 5t

7.3.1.2 LDOIN

ZARPE i F AR | R B R A O ) PR T RE AR ) o 1A DRI SR T S8 O P R M A B
AN NPN S 4% 7E LDOIN 5] EA R 6V Fae R ( hRFkfE ) »

NPNB 5| iz filfe R 25 1483 NPN @B, a7 RLAGZ 5] I 1.15mA (1 K i .

LDOIN #ith 2 H R W ERE PR R 2% (LDO) Mfiife RN . 7£ OTP ( —kYEn 9wfs ) fFff#s4mfEHiE , LDOIN

UMK g Aa 2 8V (ARFR{E ) , IMEA ROy OTP it ftdfe vk o ANAEREAF S AL 8 POR 4 4 7] 5 ]
LDOIN.

7.3.1.3 AVDD

AVDD LDO AL H . e M LDOIN FREU N H TR FEA brFk BV HLE o B AN 2 BT ] 1350 e i 43t
H. 1% LDO #£ SHUTDOWN #i30., T#1F = Aok POR S 1 a] e

7.3.1.4 DVDD

DVDD LDO ;2 ¥7 B R . ‘& M LDOIN FREUE N HLE 2R AR AR 1.8V HLIE . AN F T A T A A58 o i 43t
M. i% LDO 7£ SHUTDOWN #i=X. #5445 75k POR Z4- 3R] A

7.3.1.5 CVDD #1 NEG5V

CVDD LDO %ie4% 1 ( s B4 1 VIF ) #1 1/O 51 ( RX. TX. NFAULT #1 GPIO ) 1. &M LDOIN
IRIBUH N HUE 2R R AR BV H o B T O ARG BRI FBIR S | % LDO J&nT AFE ACTIVE Al SLEEP #3F 52
FEBIAME 10mA S, Ti7E SHUTDOWN 0 T SCREETAME SmA S .

H—A -5V B R TR (S EEE D VIF ) A ADC #t. NEG5V 5IHHEA - 4.6V fiith ( bsfk
) o 14T SLEEP 8% SHUTDOWN Ul | Bk b TR ThFE 98 kAR

7.3.1.6 TSREF

TSREF &> 5V ZErhdEut | AJ DUl B AP B FE L, AT fo ¥ ADC I O S0 ¥F OTUT {R47 2e k6 iR
PR . iZFUE R 3 ADC #E4TE . 3 ADC =) TSREF #1 GPIO KA bl =& | PLSZE f HE iR
.

TSREF BEWF2ESIL Irsrer jomim BUFRIR , AN T D9 B A i BEL O B 2 SRR AT A B AL A L . TSREF BRIAAE T
KUIRZS |, nlilit CONTROL2[TSREF_EN] i 3 825 H . TSREF Y3 2 8] f A5 L 258w . MCU ] i {3
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EHATAE M GPIO W& 8, OTUT #4844 > 77 TSREF {f¥:fa% . /B TSREF LDO J5 , H /M2 4%
1.35ms , ARG HKIE R —%m2.

7.3.2 WEZ%

B H A SAR ADC |, Bl—A 16 £73 ADC Al—/> 14 fif AUX ADC ; P& #Md F ks % 5tk (REFH) #4750k
FEME ., &4 ADC #5A H CRIMSL I ThRE |, o LA iUs Fski25H . 3= ADC 8 iE#E] GPIO [ #HVEECFE BT i
AR (VCELL) AU FE#HAT R EME . Bt 4t TSREF AIANZIEEZIE. AUX ADC EEH T2l fe | filhn
XF OVUV Al OTUT Lh a8 (1) P i 2 o B s 5 DAC #ar b Tl & . & H T8 GPIO i HL s B i 4 N\ FH #Ag Fe BHL
TR N AT TUAR I &

WA AER T 9= ADC ( Bl 24 f7 =-A HLFAN ADC (CS ADC) ) |, & TH T HRNE. & 875 50 fik
Rl AL BH 2R A o ks ) ADC U &2 FRLA AU L L2 bt P, S S ARG A Ves ranGE

PLR &35 MR 7 £ ADC. AUX Al CS ADC & #4%. AR @ AN G ER: , WS 8. A KZHIL K
FEHIHRERVIRE | B3R 7.3.6.4.

7.3.2.1 & ADC

—3tE 24 Mg (B ) ZHEMFE ADC (B 7-2) . FrEBWMAZ LS T REATIE (K 7-3) . ESEA
BINTE 8us (FpARME ) , BRI 192 us ( FRFE ) W5EK. £ ADC AN :

o WAZIRFE 1

+ TSREF

« JEIEES VC, o4 £ VC, LI Celll £ Cell16 1 /E , Hihn=1 % 16

+ JEit SRP - SRN 5| IS EIL 1 B JAAS 4 A\

« %5 GPIO1 & GPIO8

« %1 (RSVD)

B I EAE S LA 16 A H7S k] gk m AN I A . S5 R SWMELHRIT * HI (& ) A% LO (R ) #F
5. BB /SEH 4 BT HIE . %8R 7-1 AU 45 RN 1V B °C.

JAF 3 ADC f5 , & 7-1 RERIFTE £ ADC FHI4E & 7838001 & & N BAME 0x8000. 4= ADC FfE41H M
WIHEAT BE 3N | TR 25 I A B 45 A fr e b, 24 MCU 3L * HI Zif72emt | BB 8 3IX M58 * LO %1%
PEBERE , EREEGZ * LO FHAE.

# 7-1. £ ADC W EHHR AR,

¥ ADC HiA R HHAR
‘ LL°C RIRINEE R = I E#EHIZRR 1 Viss MaN_pieTEMPT * 45 5R
A DIETEMP1_HI/LO - -
PR 1 - 0x0000h A 0°C AyHfilse
TSREF TSREF_H//LO u nv i%ﬂ?ﬁ’]ét% = uﬂ"lﬁ%”i@%ﬁ’] VLSBiTSREF * ?;j:f%
Cell1 % Cell16 VCELL* HI/LO , Hp*=1 % 16 PL ooV RRMEER = DAk 3RoR 1) Viss_abc * g
ERR Rl CSMAIN_HI/LO PL oV FRIIZER = LA EHRIERRH V s _csman * 4551
GPIO1 % GPIO8 GPIO* H/LO , Hi*=1%8 PL vV FRmgE R = DLl 3R Vise_gpio iR
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DieTemp1 \ / p Die Temp1 register
TSREF » TSREF register
veis s L - ~--HLPldesied
: . Level . I
1 ; ! || AAF SAR ! d
veo filter shifter :1§< ADC || + Digital [ ® VCELL1..16 registers
SRP ——— | —{ mux LPF
SRN — ] — De-MUX .
O — » |—» MAIN_CURRENT register
| I
\‘ | _WLFPiscisabled ______ 4
GPIO8
: | GPIO MUX
GPIO1 ) » GPIO1..8 registers

» VREF4P2 registers
VREF4P2

& 7-2. & ADC WIE®Z

MAIN ADC
< Typ 192 ps >
Typ 8 us
«——>
Round robin 1 <DieTemp1>< Spare >< TSREF >< Cell1 >< Celli >< Current >< GPIO1 >< VCM2 >< Spare >
Round robin 8 <DieTemp1>< Spare >< TSREF >< Cellt >< Cell16 >< Current >< GPIOS >< VCM2 >< Spare >

Round robin N
7-3. = ADC %I E

7.3.2.1.1 A EIE

7.3.2.1.1.1 BRI

F ADC [y LRI i VCO % VC16 51T . i3 fF s vrill B> 6 Ml | e 16 I Hiith. VCOo £
VC16 5l JAIE B BB A S | BHLHTS A VC HNJEIE LY BCI dkias . HUFHe 8 A TIR B DB DS (AAF)
1A%, BCI BB A ISR (fouorr) 9 100kHZ , AAF ] foyor A 1.6kHZ. XS 7EHEN i 1K 2 B8 5 80 th &
ADC Wl 82 A € FR VC N\ L)@k rs . 75 SLEEP fil SHUTDOWN R, P s e R LG

7.3.2.1.1.2 VC ZEHNE

VC 51723 ADC [ HUE LS I 4 N\ JEIE |, fE5EH Cell1 % Cell16 W EEATINE . BUAEER EaR1FITH
BT 16 A, Rl IR AR (& 7-4 ) o WY, T IER (BURME ) 1 VC IEIE |, S Fa B AH R
FY RS IR B, (B AN 2 A D J BT o N Bz N B T FRL SO G B ], IXES R LGRS — BRI BN . BiE N
Jii ADC %7 LPF S A Bt —SUR RAE I 1] o

9T HaE T ADC & A % VCELL B % , ACTIVE_CELLINUM_CELL3:0] Z¥¥% & f i A RoBE H . %%
PAREAL T Z K B AR VC BB tE %, il | 24 14S R 83068 | MCU # [NUM_CELL3:0] % &N 14S |
F ADC ZH%iEiE 15 flidiE 16 W& , /EdEE 1 2 14 LitriE.

L5 RAEFN ) VCELL* HI ( B ) M VCELL* LO (k77 ) wFfEderbRis |, Hd * =1 % 16, st
7 LPFS |, W gh R A7 2k il s A~ ADC Fe4fd ; B0, S5 R A S SN EME. T80 Ve
I, AN _HIEF _LO A7 PR B ERIME 0x8000.
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MAIN ADC
Typ 192 ps

o
-

D|eTemp1 - < Cell14 >< Celli5 >< Cell16 > -

ACTIVE_CELL[NUM_CELL3:0] = 14S,
Indicating “Cell15” and “Cell16” are
Inactive channels

Inactive slots remain in the round robin, but device does not make the measurement

& 7-4. 6S = 16S E A HE KA 7

7.3.2.1.1.3 /5 ADC #* LPF

B4 VC BIENEAE 4 T E ADC LPF. LPF MIELLER (foyen) BMREZ . B 7 4 foutor BT : 6.5Hz.
13Hz. 26Hz 53Hz. 111Hz. 240Hz #1 600Hz , 7Ji# it ADC_CONF1[LPF_VCELL2:0] % B# T & . %%
cutoﬁ i@ % E ADC_CTRL1[LPF_VCELL _EN] =1 3 LPF J& , MIEM fouor W HEIEH T VC i@iE

Eng”

%4 SRP - SRN JlI & it B A S35 LPF , H1 ADC_CTRL1[LPF_SR_EN] i fil . 3L ADC /% ) diifi
W (1) LPF 45 7 A fouon M3 , /1] ADC_CONF1ILPF_SR2:0] AT AL ..

oy LPF ARy B plg s as SEBl , Hma B 5140 RC AUBRAE R ALl IXEWRE 1 ADC R LUELER 24T , DAERL
7 LPF P2 A R IE I 4 R

L N\ B BT I BR AL, MCU 25 FE g s e e N 18] . R A 2Ugh th 7 IR EI VO LR R R AR
E A L R AL )80 I i 2 A i I ) L R A SR ik

B pe ik 2 Fa st E] ~ [ ( {log10 ( % 7 ¥ B BB [mV]/& O\ B B i LR B BR [mV] ) W{log10 (1 - JE %% &
$)})-1]1x0.192ms

Fcutoff (Hz) 600 240 111 53 26 13 6.5

TR A R AL 0.5 0.25 0.125 0.0625 0.03125 0.015625 0.007813

flan : ak VC BriEky 15mV , WX T- 26Hz LPF BtE , I/ b AUSE L) 27ms (RIAGE I [R] 4 REAL T4 A\ B BRI
1LSB LA

2 LPF B3I, MEERDIRAS N B FIRE |, e 2Bk 2 — N B IF M OZ SR IER . 5 OV B[R]
BT B IR T UG A B |, iZse 8l AT LLZE 3= ADC %u LFP W13 2l £ (L AR 45 A e B[]

7.3.2.1.1.4 SRP 7/ SRN Jjij&

SRP #1 SRN 5|,k H £ ADC FJH A MM & M . 120 &2 B 2 BAECABRNE. SRP/N fiiA\
Al B BCI ORI AAF JEUE 2% %227 HIRRS U B A2 34t T Bl j5 ADC %07 LPF [13E 1.

F ADC HLJA M EETE MAIN_CURRENT_HI ( &7 ) #1 MAIN_CURRENT_LO ( k7717 ) &7 a PR s o
WURAR %7 LPF | U 54> ADC (4R & 45 A 78 B0, EIEBE MR s g 3.

7.3.2.1.2 HENE

7.3.2.1.2.1 DieTemp1 Jj&

H 2 MR AL EES © DieTemp1 D|eTemp2 DieTemp1 #H %+ ADC , Jﬁcﬂj\_ﬂﬂ?ﬁ\]*ﬂﬂi ADC #3512k
WHLERIE . M4 AL DIETEMP1_HI ( #7357 ) M1 DIETEMP1_LO (k771 ) FFfresrhdiis . 0°C &AL L
+753EHI{E 0x0000h AL | ﬁtﬂﬁ%@%ﬁ&)}% , SRR ?}Hﬂ%ﬁﬁﬁﬂﬁa +200°C f1 - 100°C.

7.3.2.1.2.2 GPIO 7! TSREF &
HI\S GPIO. Frf GPIO fir N ¥ aT H - #vigio b BEIE R DAt A7 IR I &, I mT FH A 77 B 10 ity H s A\ &2
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Device

______ |
|
|

TSREF [} *
1
| 1uF R
T
I —
|
I Rlﬂlter
(optional)
GPIo1 ]

|
|
|
|
|

& 7-5. P R HER:

7-5 JEoR T Jr  GPIO AT g g BN & I ) P R P FRL B . MCU JlE B CONTROL2[TSREF_EN] = 1 1
& TSREF CUS A, FFEAREUIN B AE 2 Rk e -

GPIO #Z BMEHEH P —/1+ ADC ZHEHIBMAN. Wi , AR wEE |, lE—1 GPIO. 5
RAER A GPIO W&, 752 )\AN5e 1 3.

HE GPIO i#4T ADC & , HHR. ) GPIO_CONFn[GPIO*2:0] (H:thn=1 % 4 ,*=1 £ 8, FRXMIK
GPIO ) A # ML E AN ADC #i Ak ADC F1 OTUT #iA\. Bl , )5 A GPIO1 YA T ADC W& , K
GPIO_CONF1[GPIO12:0] ¥ &N ADC i N\. AXRELZVEER |, SR 7.3.5. WA NEM ADC Ml =i
B GPIO , #{F Zug AN GPIO BB |, {HAN2: IS & A R IR 1Z I B . 2% GPIO2 Bl B A3k ADC & i
i, EZEE 7-6.
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MAIN ADC

Round robin 1 DieTemp1

Round robin 2 DieTemp1

& GPIO2 is inactive. ADC
measurement is ignored in this

slot

Round robin 3 DieTemp1

Round robin 8 DieTemp1 GPIO8

Round robin 9 DieTemp1

Round robin 10 DieTemp1

& 7-6. GPI02 RACE A T ADC N&

MELERAEMBE GPIO* HI ( w7 ) Al GPIO* LO (74 ) ZifEas bRy , Hrb * =1 & 8. MELHELL
uV NEAL, AT RIS EEPIRERE , MCU mTLLE S # ] TSREF Fl GPIO il & k£ H bl =0l & , 20
~ : (GPIO_ADC/TSREF_ADC) = RNTC/(RNTC + R1) , Hith

+ GPIO_ADC = GPIO L[] ADC 14

+ TSREF_ADC = TSREF ] ADC Jli&(4

« RNTC = NTC #fg L BH (1) BELE

* ACTIVE_CELL #5174%  #i TRk VC MIE J 25 S 25 A7 28 TR R VB IAE 0x8000.
« R1 2w 7-5 frosm b aBaEs |, FEHME RS H R2.

ST IR GPIO JEiE |, MR HI A LO 2947 2415 B ER A 0x8000.

7.3.2.1.3 3 ADC E/7#58)
7.3.2.1.3.1 BFEAANRE

ADC _CTRL1[CS_MAIN_GOJ] =1 ¥ [Ei} 55 ADC 1 CS ADC. 48320k %] GO 4 |, B dex L FikE

BEAT KA, DAHSE Al CS ADC FLE. , SR MR HIE AT A1 CS ADC. 6t LA R & B HEATAE(T 5 2k , #8755 MCU &

BRIk —% GO A AL st .

* ADC_CTRL1[MAIN_MODE1:0] : =fhizf7iX. ARIFMER , IESE 7-2.

« ADC _CTRL1[LPF_VCELL EN]: VC ili&ft) LPF. t$EH , Mk E N ADC_CONF1[LFP_VCELL2:0]
foutoffo

« ADC_CTRL1[LPF_SR_EN] : SRP/N it LPF. tnREH |, W% E N ADC_CONF1[LFP_SR2:0] foyiofts

* ADC_CONF2[ADC_DLY5:0] : #EiR ¥ ADC W53, F T1E4EEE4 12 A% 5% ADC J& shit [a].

* ACTIVE_CELL Zi17#%  #E LR VC I8 H-g 25 e ar A7 28 R R N ERE 0x8000.

* GPIO_CONF1 % GPIO_CONF4 : i 5E LXK GPIO il oK &5 R 25 77 2 A R B AE 0x8000.

* MAIN_ADC_CAL1. MAIN_ADC _CAL2. CS_ADC_CAL1. CS_ADC_CAL2. ADC_CTRL1[CS_DR] % ff %
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&1

MAEJE A LPF JEH #0950 MER MAIN ADC H#5 % ADC EAikf | &% 7EFkiz4T MAIN ADC Z Fif
¥ LPF_VCELL_EN 71 MAIN_GO &M 0, ARG F R E N 1, RN TSR FVIGL A LPF
ZEMIX . WRENEZI AT |, WIAERE N RIETE MAIN ADC AT GE<> i LPF_FAIL JIRZS 7.

HWAHT 187~ ADC IRSHPIRES

« DEV_STATIMAIN_RUN] : &7~ ADC & & IEA£iE1T.

« ADC_STAT1[DRDY_MAIN_ADC] : £ & /052 i) \AN5e 0 3R % &, e A 6 sh GPIO JEE fl ir g Hith =
ADC i ANZE /Dl — R .

# 7-2. £ ADC BTHERESE

[MAIN_MODE1:0] BT i
0b00 {513 ADC {13 ADC
e s |5 ADC BT AN, SAJT I SRR LU BT s o R R G T A
001 Sy T VR Gpio sty ki ST HA RIS B0, % MCU 7 A%
’ AR A 52 IR (B SR L
0b10 EEEAT F ADC fE#EGHTF BT , Wk [MAIN_MODE1:0] = 0b00 H k% T GO 44, N
el SfEil, B, R T LPF , A A% . o T2 Wt .

M3 EEN ACTIVE #iis) | 4 ACTIVE_CELLINUM_CELL3:0] "8 & 8 (i fo s P4 2% . B4 231
BEN ACTIVE #A 8 H 24 [NUM_CELL3:0] % B , MCU M /6% #F tare serrie B, A5 FHH 30 % ADC.

F ADC #1 CS ADC U7t ACTIVE #:\FigfT. WiR7EZE1FdE N SLEEP £k ADC IEfEi21T , & ADC ##

“Urgh” (B ADC Z 1k, HEANCHETIRE ) o M8 ERA T 7R A F 4 11E L F iR Bl ACTIVE X
B, 3 ADC HEHH NI “VREHT” IRELEAT. FEXFFLT , S HEMETE tape seTrie FFRIN K
M, K2y ADC 8\ s i AR AR E o MCU DL RIS IX LB, BUEAE tare seTTLe <R RIEHTHI GO i &R E
e ADC.

7.3.2.2 AUX ADC

—3 24 M@ (INBR ) ZEEHE AUXADC ( B 7-7) » Fraf AN LW AT E (K& 7-8) o E A
MINFIE 8us (AFME ) , BAHEMIE 192 us (F3M1E ) W5EK. AUX ADC IHIAA -
 WEIERE 2
. ZHEMZES CB,-4 £ CB, (AUXCELL1 & AUXCELL16 ) , Hrfn=1 £ 16, Z4 AN A8t
SRP % SRN 3| .
o HAthd =
- BAT 5|
- REFL , W#BIEHE
- VBG2 , Wk
- VCM, ¥ ADC 3L &
- AVAO_REF , ¥ JFAi b FE
- AVDD _REF
- SkH OV R85 OV DAC
- KH UV R 2:1 UV DAC
- KH UV &% ¢ VCBDONE DAC
- KH OT &%) OT 5, OTCB DAC
- KA UT fRIF4:1 UT DAC
« %5 GPIO1 £ GPIO8
+ %M (RSVD)
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Fr i EAE S LA 16 7S dk ) bR A i A 2 . g5 RSB L AR * HI (& ) A% LO (R ) #F
78 BHEEB Nk g BNkl . 2I85E 7-3 R ARG 45 Ry vV B °C.

JAH AUX ADC J5 , & 7-3 Fi/RIFTH AUX ADC HH gl B 27 7745 70 3 B N ERIAH 0x8000. 4 AUX ADC fifi
EHC ) W AT e e i D RS H T R4S A AR . 24 MCU 2HL * HI 7230, 28005 815 2 6 A 5%
* LO FARMEIE RS , BREEGZ * LO %175

% 7-3. AUX ADC MEH#H AR

AUX ADC #I\ SRR A
LL °C FR LR = L3RR R Viss_aux_pieTEMP2 *
PRI 2 DIETEMP2_HI/LO s
VER : 0x0000h LA 0°C A
ﬁﬂgfp}jﬂNAgiﬁCELL'l % AUXCELL16 ?Jﬂllgéucﬂg%%f;lgé? , 4 CB Z i E 4% DL wV BRI = DR Viss_ADC * Ll
BAT AUX_BAT HILO BL oV FORH4E 5 = IR0 Vi aux sar * S8
REFL AUX_REFL_HI/LO
VBG2 AUX_VBG2_HI/LO
VCM AUX_VCM_HI/LO
AVAO_REF AUX_AVAO_REF_HI/LO
AVDD_REF AUX_AVDD_REF _HI/LO A A
OV DAC AUX_OV_DAC_HILO LhonV g R = 3R Viss_aux_piac * 4R
UV_DAC AUX_UV_DAC_HI/LO
VCBDONE DAC AUX_VCBDONE_DAC_HI/LO
OT & OTCD DAC AUX_OT_OTCD_DAC_HI/LO
UT DAC AUX_UT DAC_HI/LO
% %%/ GPIO1 % GPIO8 AUX_GPIO_HI/LO Bh uV FRIE R = DA Vise opio * 455

TR, WAk [AUX_CELL_SEL] = 0x01 (SRP-SRN) , /Il SRP/SRN 5| i &x 4% %] AUX ADC. fEiX
FELS |, PN 20 AUX_CELL._HI/LO 4%

DieTemp2 \\ / » Die Temp2 register

CB16 —— B ] Level || ] » AUX_CELL register
oo — | mux [ BOfiter L1 qpiner | AAF
SAR
4 ADC ad i
. De-MUX
AUX_SETTLE options MUX
.
MISC1 to MISC12 i _ > MISC1 to MISC12
inputs i : . registers
>

aPios GPIO MUX
: . i
GPIO1 ) / \ » AUX_GPIO register

& 7-7. AUX ADC JI| & %43
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BQ79656-Q1, BQ79654-Q1, BQ79652-Q1 INSTRUMENTS
ZHCSTD8C - MAY 2021 - REVISED JUNE 2026 www.ti.com.cn
Typ 192 ps
AUX ADC < >
Typ 8 us
+—>

g

Round
robin 1

DieTemp2 ><3 Spare sIots><CB MUX outpl>< MISC 1 . < MISC 12 >< GPIO1 ><e Spare slots>

< Round < DieTemp2 ><3 Spare s|ots><35 MUX outpl>< MISC 1 > < MISC 12 >< GPIOS ><e Spare slots>
robin 8

DieTemp2 ><3 Spare slots X CB MUX 0utpl>< MISC 1 o < MISC 12 >< GPIOn ><6 Spare slots>
V
tauxcs seTTLE '\

ADC_CONFTIAUX_SETTLET-0] 4 fioured through JAUX_CELL._SEL4:0] bits

Round
. robinn

0x00 = cycle through the active cells The MISC channels are:
0x01 = MISC1 = BAT
0x02 = lock to AUXCELL 1 MISC2 = REFL
0x03 = lock to AUXCELL 2 MISC3 = VBG2

: MISC4 = VREF4P2
0x11 = lock to AUXCELL 16 MISC5 = VCM1

MISC6 = AVAO_REF

MISC7 = AVDD_REF

MISC8 = OV DAC (HW protector)

MISC9 = UV DAC (HW protector)

MISC10 = VCBDONE DAC (HW protector)
MISC11 = OT or OTCB DAC (HW protector)
MISC12 = UT DAC (HW protector)

& 7-8. AUX ADC # 1l &

7.3.2.2.1 AUX BB /ENE
7.3.2.2.1.1 AUX 2E#lBio

AUX ADC #1278 2445 ¢ B0 B SR N B AV R 46 11 3= ADC & T X645 . Bk 7E AUX ADC #4241 F.45 BCI
JEUL A AAF JEUR 2S5 AT IR I 2% . AUX 42 9 AUXCELL 3838 AT H A i@ & (k3 SRP A1 SRN 31 )
HATZ A (R 7-7 FEIRAN CB 2 E A ) |, DILZEHA BCI JEHEARF AAF JEIES . ATsm gk as < 5 1)
CB Z & H#sfi it X AUX ADC Z 8 48« —IFiE N AUX ADC 47l & .

BT AT s 28 2 L1, RIUL S F L A5 17 AAF JESE SR A25E | ARG A e TR 24 CB ifiE (AUXCELL)
ot SRP fil SRN it . BRIk AAF fouonr N 1.64kHz , IXAH 2T 52 s FRIK CB @ IE I & 75 EAAM 4.3ms #afans
B . ZasfFHRMt 3 A~ AAF FawemmiEm , Bl 43ms ( BRINfE ) » 23ms Al 1.3ms , H
ADC_CONF1[AUX_SETTLE1:0] fifit & . 53 ADC 42 —#% , BCl JEH % foutorr N 100kHZ.

i

N T iE AUX ADC sZBl sl skt B, i@ AUX_CELL_SEL 78 ¥ CB s H &
ADC. KR HHE AT R R HEGIRE | AT eH i & 45 SR AT IO R A

7.3.2.2.1.2 CB A1 BRI iEE =&

— MR ( CB MUX #ir i isf 7 ) 72 AUX ADC #¢ i) S 73 fic4s CB i ( %27 CBy-4 - CBy, Hhn=1 =%
16 ) FIHLRAEI ( 25> SRP - SRN ) il & , K viX i@ iE 2 8 H o8 AUX ADC £ %5 45 1 5 i
Ao SFFEAS CB sl TIEENE | HFiZas b L A%5 5 AAF Fag i ia) | iz as k5 B2 AN E .
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T 7 B4 AAF F22 , AUX ADC H & i MCU ¥E#R (19755 CB Al HL iR IIEIE 5 AR E 3h al A%k £ 11 iE i
4 Sum

53)) CB 1@iE tH ACTIVE_CELLINUM_CELL3:0] % B HE . XL B i s sidE w5 . B, 4 14S %8
)8, MCU % ACTIVE_CELL[NUM_CELL3:0] %'& N 14S , 23R % CB i#iE 1 & 14 4 T3G3R4& ; CB
JHIE 15 A1 16 4 TARIE AR |, K AUX ADC Bhit .

MCU #a] A4 HiEE AUX ADC Ml & WkLe CB Al HL kS MiEiE . ADC_CTRL2[AUX _CELL_SEL4:0] 24t 7 %#h
HiGsh CB i A e i A6 3 18 58 e &2 A CB J# I8 o8 e & H i A s ik i, P 7-9 @ m il i T
AUXCELL 8 {&Bh AR K JAUX _CELL_SEL4:0] %8 5238

BWAEELE R TiziT AUX ADC |, fii ] AUX ADC X} T4 1%3) CB il #k 4T — & . X {815 28 1 At 1% i 2>
AUX ADC Il & [ 3R 22, MCU NAEIZ4T 5 ADC FLEAH C 2 T B8 5 2 5 CB B FE A M@ 1E I & 2
AT 1ZE FE

AUX ADC B4 J5 ADC LPF. WS LEiZWriHEFH AUX ADC ll& , <% AUX CELL ( CB ifiE ) &
{5 E ADC TyEd M EE AT L. B2 N 4T VCELL ( >k H=E ADC ) A1 AUX CELL ( >k H AUX
ADC ) ME LB A XE L HEMER | B2 7.3.6.4.

2 [AUX_CELL_SEL4:0] S B NAE A CB (AL TIEsIRAS ) BB MG IEE R |, 244 CB ik
SRR T N R RAS . RS A AUX_CELL_HI ( @715 ) Ml AUX_CELL_LO ({715 ) Zifraethik
o GERFAEHE AAF e ) 2 5 HT . X TR HAS S (G380 2IHEE5) CB @iE ) |, 45 R T A8k
PR B ERIAE 0x8000.

CB MUKX stays at the selected channel for the AUX ADC AAF settling time,
but the measurement during this time is discarded

-Round\.f,' Round ... / AUXCELLS

29 AUXCELL1 2T | non
T robin 1 ES o robin
2] - g ':‘
3 s3
SP | Round ... { AUXCELL X6 | Round ... { AUXCELLS
Q § robin 2 8 >:< robin
I=< <
St X =
o W
< % < CZD
Round
o Round Q . AUXCELL5
QQ)' robin n AUXGELLT o b robin n
Q
< = <
— K
o= | Round AN Round . , Start valid AUX ADC
£ |robinnst """ AUX ADC makes the robin n+1 measurement
o E measurement after AAF is
w3 settled Round
< W
< 0 Round =/ AuxcELL2 ) ... robinns2 " e
&) ><\ robin n+2
)
> § CB MUX switches to next Round
3 % active channel robin n+3 . Y
Q
S | Round AUXCELL2 -
o' L. robinm :
<Q( Lock at the selected active channel until
Round Al:X A'DC stop/restart with a different
robinm+1 " T selection
Looping through all the active AUXCELL
(CB channels) until AUX ADC stop/restart
with a different selection
(a) [AUX_CELL_SEL4:0] = loop through all active CB channels (b) [AUX_CELL_SEL4:0] = Lock to CB channel 5 (AUXCELLD5)
&l 7-9. BEA R [AUX_CELL_SEL4:0] % & ¥] CB £ ik 55 Fl 585y v f
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7.3.2.2.2 AUX BB &
7.3.2.2.2.1 DieTemp2 Jl/&

H 2 NN EL S : DieTemp1 1 DieTemp2. DieTemp2 % AUX ADC |, 3 HifH T 1 # AUX ADC 1
s AR ERIE . W45 5 AE DIETEMP2_HI ( &1 ) A1 DIETEMP2_LO (&7 ) &Aras s 0°C
A LS HEHIE 0x00 s, BbIE(ER R IERE |, AUERR AR . WEREE N +200°C F1 - 100°C.

7.3.2.2.2.2 AUX GPIO jij&

AUX GPIO %125+ GPIO #g/aAIA . 43\~ GPIO % 5 H 2 8.4 AUX ADC £ i & HI#%i N\ . AUX ADC
B AT GPIO . that2it , 8D AUX ADC % , H&E—4 GPIO. E5gmia i\
A GPIO W&, HEAARWEY. MR GPIO ERHAABAMEME , W MCU EitikE
CONTROL2[TSREF_EN] =1 3KJ& Hl TSREF , J#ifrR{E 4 AUX ADC Wl &2 i TSREF &F5E 1.

Ja F AUX ADC J& , — AN A E GPIO KRN GPIOT |, 25 AN E 1 it GPIO WA GPIO3 |, kit
FHE. N T AUX ADC X} GPIO 47l , WZIfEAH R GPIO_CONFn[GPIO*2:0] fii##% GPIO Bt vy ADC
N ADC Ml OTUT #i N\ , Hhott FAHIR GPIO il , n=1%E 4 ,*=1 £ 8. AXELHMEE , 5SS
7.3.5. W% GPIO I ADC Mk TARESIRAS |, WERF2 2 AR GPIO BFER , (HA 2 A AUX ADC #&f)
S BRI B A

BRINEGL T , AUX ADC 3T GPIO i@iE |, JF &4 R AL s R AHRMRE . B2, WHE MCU 8
F| A GPIO JIE , WBUER GPIO & 45 Bk ik & AUX_GPIO*_HI ( %75 ) f1 AUX_GPIO*_LO (&
) AR . ATLLEE ADC_CTRL3[AUX _GPIO_SEL3:0] £ B iZ@EiE8E . Wk JAUX_GPIO_SEL3:0] 8
ZF A GPIO EiE |, 45 RAF KRG GPIO M | AT HoAth 644K Eon BRiAE 0x8000.

Round robin 1.

Round robin 2.

Round robin.8. GPIO8

Round robin 9. .

Looping through all the GPIO channels

Round robin.1. .

Round robin.2 .

Round robin 8. .

Round robin 9. .

Lock at the selected GPIO channel

(a) [AUX_GPIO_SEL3:0] = loop through all GPIO channels

&l 7-10. B[ [AUX_GPIO_SEL3:0] # & ) GPIO KR

(b) [AUX_GPIO_SEL3:0] = Lock to GPIO3

7.3.2.2.3 MISC &

AUX ADC ZFFSL B T 12 4 HAlE . 24 AUX ADC SRR |, S7EaA W E il S ix s N . 3% 7-3
JEIR T AR 45 R A7 A%

OVUV il OTUT {4511 DAC i A\ St 7 8 ¢F e DAC B , % E %o T/ 8 2480 FH 1 OVUV Al
OTUT Al slibik &2 BRIME - Gn F AT AE A A (740388 168 B 35 4] H S B GPIO JEE A I Bl | IR 22 %) DAC N A8
AR B . AR BB | S RT 7.3.4 , B X342 DAC MERE , &S W7 7.3.6.4,
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7.3.2.2.4 AUX ADC #E/Efz4)

NT A% AUX ADC , 4L MCU # & ADC CTRL3[AUX GOJ=1. H#1F 3] GO 4 |, Edextbl Nk & it
ITRRERHE AUX ADC L8 |, SRJGHH R HiE/E AUX ADC. TCiex UL R BB HEATHR L o |, #BFETE MCU Ri% R
— GO A4 kLA E .

* ADC_CTRL3[AUX_MODE1:0] : UFizfr#isl. HRIFMEE , ESRE 7-4.

« ADC _CTRL2[AUX_CELL_SEL4:0] : #:#1 AUX ADC &1L CB ifiA .

« ADC _CONF1[AUX_SETTLE1:0] : it @ AUX ADC AAF & 5E I ] .

« ADC_CTRL3[AUX_GPIO_SEL3:0] : ## 1 AUX ADC Jl & WFLE GPIO JHiH.

« ACTIVE _CELL %#A47%2% : #iEAEiG 301K CB ilil.

+ GPIO_CONF1 % GPIO_CONF4 : g &5 GPIO ik .

H VYA H T 4877 AUX ADC IRZS PR AL

« DEV_STAT[AUX_RUN] : #&87~ AUX ADC #& & IE{EIZAT.

* ADC_STAT1[DRDY_AUX_MISC] : 2 fif5 MISC i \ 28 /b4l il & — R %

+ ADC _STAT1[DRDY _AUX CELL]: *4 [AUX_CELL_ SEL4 0] &%) CB iHil Z /byl & — ki % & .

+ ADC STAT1[DRDY AUX_GPIO] : 4frfi GPIO i3 ( vWHahsdARIES ) #p & — IR % B . 284K 28 E
T B

# 7-4. AUX ADC Z/THEAICHE

[AUX_MODE1:0] BATHER L]
0b00 f& 11 AUX ADC f21E AUX ADC
0b01 YR (1 RN ) AUX ADC 47— el A W, R, XX MISC S AT Bkl & . 1

wn, AFAE MISC S AP 5 R , £ M AUX ADC Kk HHZ1Rdr 4.
AUX ADC 1EIE4:8 30 T84T , i JAUX_MODE1:0] = 0b00 H &% T GO s,

0b10 HSELT M2 1k B, JEH ADC 2 L BHEER L AUE HZE0. BREMER | iF
A7 7.3.6.4,
ob11 8 RRI&fT ( )\ |AUX ADC 17 /\/ Mt a# , a1k, B FTE s GPIO i N EAT 5 il
) &,

AUX ADC 12 ££ ACTIVE ¥R TiE4T. Wi et N SLEEP ¥tk ADC IE4E1T , AUX ADC 4 “ikR45”
Bl ADC f£ 1k , [HER e fF I8 17IRES . é%&#f&ﬁﬁﬁi&%ﬁﬂ%#ﬁﬁ 150 R iR [E ACTIVE BisUH , AUX
ADC ¥ EH B Jash 3 M “iRanr” IRE4k4tis

7.3.2.3 3 ADC Jil&5 AUX ADC M EZ A FE:$

24 ADC_CTRL2 ‘Tﬁ%%cfﬂﬁﬁ AUX_CELL_ALIGN = 0x0 i , 28#F 2 AUX S &E (CB £ E % - IR 5)
¥ ERYHAR VC EIER R 5% . DieTemp2 & sl A T4 LJB AUX Hts CB £ % 5 H 2B 5 sh&F8
) LAVCEC I 52 1 HEs | Ay AUX ADC B B2 A N R AT A% . X AT AR 3= VC Fil AUX CB ADC KFf2 [RIEA
WA w2z . Ut BT 2 218 & ASIL-D K.

24 AUX_CELL_ALIGN = Ox1 I} |, ZhA% 251, AUX HSIIE (CB £ M E M8 IR 5 ) 1A% 53 ADC Hith
8 & ( 3= ADC IR 12 ) %55
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P Typ 192 ps -
Typ 8 us
MAIN ADC
DieTemp1 Spare Spare TSREF Cellt Cell2 Cell3 coo Cell16 Current GPIO1 Spare Spare
[slot1] [slot2] [slot3] [slot4] [slot5] [slot6] [slot7] [slot20] [slot21] [slot22] [slot23] [slot24]
Typ 8 us
AUX ADC < >
DieTemp?2 Spare Spare Spare CB MUX Diag1 Diag2 coo Spare Spare Spare Spare Spare
[slot1] [slot2] [slot3] [slot4] [slot5] [slot6] [slot7] [slot20] [slot21] [slot22] [slot23] [slot24]

a) [AUX_CELL_SEL] = 00h — Running all active cell channels set by ACTIVE_CELL_CONF register. Ch1 conversion.

< Typ 192 ps >
Typ 8 us
MAIN ADC S —
DieTemp1 Spare Spare TSREF Cellt i/ Cell2 Cell3 coe Cell16 Current GPIO1 Spare Spare
[slot1] [slot2] [slot3] [slot4] [slot5] [slot6] [slot7] [slot20] [slot21] [slot22] [slot23] [slot24]
Typ 8 us
AUX ADC
DieTemp2 Spare Spare Spare Diag1 CB MUX Diag2 coo Spare Spare Spare Spare Spare
[slot1] [slot2] [slot3] [slot4] [slot6] [slot5] [slot7] [slot20] [slot21] [slot22] [slot23] [slot24]

b) [AUX_CELL_SEL] = 00h — Running all active cell channels set by ACTIVE_CELL_CONF register. Ch2 conversion.

< Typ 192 ps >
Typ 8 us
MAIN ADC
DieTemp1 Spare Spare TSREF Cellt Cell2 Cell3 oo Cell16 Current GPIO1 Spare Spare
[slot1] [slot2] [slot3] [slot4] [slot5] [slot6] [slot7] [slot20] [slot21] [slot22] [slot23] [slot24]
Typ 8 us
AUX ADC
DieTemp2 Spare Spare Spare Diag1 Diag2 CB MUX Spare Spare Spare Spare Spare
[slot1] [slot2] [slot3] [slot4] [slot6] [slot7] [slot5] [slot20] [slot21] [slot22] [slot23] [slot24]

c) [AUX_CELL_SEL] = 04h — Lock to AUX CELL 3. Ch3 conversion.
& 7-11. 3 ADC #1 AUX ADC RE:2 [l F3
7.3.2.4CS ADC

CS ADC & mf5fE A-X ADC , B3 & H T HAEAM M SINC3 JEH 2% . & HAE/» Mk % ik, 3 ADC Al
AUX ADC {1 FAH [l A5 % Jk i . CS ADC Huiliid B AT ILERZAE SRP F1 SRN 5] 1z 5] fry sz i e BHL P oy 1) 22
gy HL TSR . CS ADC A S HFR M I HFH . W22 ADC fI ATEEA -125mV & +125mV. 1 2R s s il
ADC i N KTl E R L E/125mV |, U] CURRENT _HI/MID/LOW ¥4 4HHI7E 75mV %y s bitils . EikA7 56
iE , A/ A BLEEE. MAIN_CURRENT_HI/LO.

R (DR) 5 M ADC B35 HURE e 45 A T2 B AT DG o UMK A DR KT LT e bR A g 45 Jo PSR BARR F) 3 27 2
(ENOB). DR #%# 1 ADC_CTRL1[CS_DR1:0] #¥#il. CS ADC 5 ADC_CTRL1 & /7% 1112 ADC JL=AH[R )
JAEHAEE R4z, 3 ADC Fil CS ADC —df ik IXFEABETH Dy 1 B4 Mot 55 i A AT &

MEAELL 24 AL 78 b g faME e Rkt . 45 RS E LM B CURRENT_HI ( %715 ) « CURRENT_MID
("FA ) M CURRENT_LO (AR5 ) %Ak & ol o it a R O I A . AR uv
LAV RoRiIEE R = DU 3L IR Visg cs 4R

FU#) GO #n4 )5 , CS ADC 1E tos serrie A FAASE — i #. T CS ADC i/l SINC3 JEk# , Bk 58 R
— R T tcs_conv HIITE] {H 58 R ATAR] I S e X 75 (tcs_conv/3) FImTa]. fiZk MCU 7 TESR AR
W | GPIO1 7] LUEFETERF IR CS ADC #4358 sl U3 A S | 24 MCU 328l CURRENT_HI #1743
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IR E & &S HEF. ZESATLUHE MCU gl , Dl@fpsd . oflild i E
GPIO_CONF2[CS_RDY_ENJ] =1 ¥ HiZIhfE.

Sigma-Delta ADC

1
T
CS ADC i< Mod |— S"\ﬁzm H—> CURRENT_HI/MID/LO
1
= -
CS_DR[1:0]
Filters
. SRP (BCland | . —
Main ADC  gpy AAF), ' 24:1 %g : Digital
s [ mux De-MUX| - 'g18! ——» MAIN_CURRENT_HILO
: LPF = -
LPF_SR[2:0]
& 7-12. CS ADC
GPIO1
if [CS_RDY_EN] = 1
tes_cony tcs conv/3  tes conv/3
tCS?SETTL_E.‘ e A >
‘ . 1 1
i : | - | o |
| 't | 2 | 3 | Nth
CS ADC : < conversion Xconversioanonversion> e <conversion>
| | T | T |
-
v YV ¥y v v
© G o X )
o o xe@%\ W @
c° (S R SONIPE N
%@S\ O‘)(Ne 9\\'(/ o““e‘ ?ﬁﬂ/ ‘\\\6(5\
00?@\ @) O\)Q\?\ oo
@"’6% \‘3”66
o oo

7-13. CS ADC JIl &

7.3.3 HEH

ZEEEARAS CB BIE AR T N EE B AL MOSFET (CBFET) , LASZHL#E2h ety . 48 vy e b v &

5 CB 51 A BER AP R e BE 2% LL M2 N #8 CBFET Rdson. Rpgony %9t . LL R AR Tt A48 CBFET Sl sk,

AN G AR AT L. O AT LAYE ACTIVE 8% SLEEP #:X NizfT.

o4 CBFET St it ( & 7-14 (@) ) : Igg = VCell/((2 x Rgg) + Rdsonqcg)

o WMES: CBFET Sudm 4 ( B 7-14 (b)) : Icg = ( P4 VCELL 1) /((2 x Rgg) + Rdsonqcgn, +
Rdson(qcan-1))
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— Device
Device
—_———— e
: VCELL ADG
Rve - Ven VCELL ADC signal path
TJ signal path
|
Res ,—HCBn
L
T ”——‘\\l
. Ics ——Ces —— Cvc |\\ >
L I \\ I ! VCELL ADC
Rvc FH VG Qcs VCELL ADG signal path
]’ ) ) signal path
] CB Control
T CB Control
(a) Cell balancing with internal CBFET (b) Cell balancing with 2 consecutive CBFETs on

& 7-14. P IR RS I AN IR R Bh
7.3.3.1 B E B

bﬁ%f&iﬁ@ﬁéﬁgﬁuﬁzﬁ\ﬂ% LRSI E TR GRS 20T, EHL MCU L LR IR
ﬁﬂﬁiﬁ@ﬁﬁﬁu JE W E BAL_CTRL2[BAL_GO] = 1 J4:¥1. BAL_STAT[CB_RUN] = 1 {8/~ S IE/E
BOIBAT . TEER , 7R R B 25850 K 1 ACTIVE_CELL[NUM_CELL3:0] &£ i iE
1. aﬁi%‘eﬁﬁﬁ@%ﬁiﬁﬂ%%ﬂ%m@@n
2. EPHEHEEETE |, B E SR F S .
3. #hEMnEHRE

a. RTEE A T RV BE I A R 2

b. HLSIME R E AR RS R IE ?

C. LIRS B ATAT A BE Wiz (5% | O R R Sk ?

7.3.3.1.1 15 : GELHEE

s AN T S AL A Y B I & o ST TR I R R SRS L b S T Y R B E . ST
#i CB_CELL* CTRL {7 #Mii , b * =1 % 16 , XIKi* CBFET 1 (CB iflifi 1) % CBFET 16 ( CB illii
16 ) o XLeaFfras A AE 2 B E AN I8 DL T 94 , (HE 3] MCU & ili BAL_CTRL2[BAL_GO] =1 J5
CBFET A& H . il s ih g 28 2N | 120808 L it o i ik, At st e Hofh 2644 =k, 41
G HLRS R R AIG TR R BRI S RSN A B P bR B LSRR 1. 1Y 7.3.3.3 g T LS 5 AR SR A

7.3.3.1.2 35 2 i : BFELIHEH T
BT B B G 2> H8higT. AT LMEH BAL_CTRL2[AUTO BAL] frii is w05 ok e B e oo 2 i 42 )

Azl ((AUTO_BAL] = 1) - i@idizJ5% , N MCU W] AEAEfTiEE Bs M. MRS [BAL_GO]
=1Ja , HRsL, AR A s Uar o B ROy U E P A A CBFET B fiastt. st
BAL_CTRL1[DUTY2:0] it .

- Bl 1 MCU ¥ & 48 16 /il iE PAEAT st 51l .
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Example: Both odd and even CB_CELL*_CTRL registers have non-zero setting

tcs puty tcs pury
By [DUTY2:0] By [DUTY2:0]

I
4 —r4——>
I

I . .
0dd CBFETs X EvenCBFETs X Odd CBFETs X Even GBFETs .. .CYole continues until any stop
condition is met
I

I
v

Start CB time
JAUTO_BAL] =1, AND
[BAL_GOJ =1

v

B 7-15. B3NN, w50 1
- R 2 : MCU X B A B s iR Hoiis 47 i 535 . BAL_CTRL1[DUTY2:0] % BT , NS AR SAE
AR BOEIE 2 A ) .
Example: Odd CB_CELL*_CTRL registers have non-zero value
Even CB_CELL*_CTRL registers are all zero

tes pury tcs putry

By [DUTY2:0] By [DUTY2:0]
 — >

Odd CBFETs Odd CBFETs Odd CBFETs Odd CBFETs ... ~ Cyclecontinues until any stop
condition is met

Start CB time
[AUTO_BAL]=1, AND

MEPANY

v

K 7-16. B3R, =~ 2
o FEhfES (JAUTO_BAL] = 0) @ B 0772 , SRS AER R [BAL_GO] = 1 Ja T H HA AT iH i 23414

B CBFET. 1FHCHIME A ST A 5B EomE ) | 9 HAE %46~ BAL_CTRL1[DUTY2:0] % & A
WA . FHLMCU T LUE %5 8 AN ESER CBFET |, JF 2 vl LU I\ CBFET. 4 ANZELEN)
CBFET Ji HI 7 H. PN 18 AR E e 3 b sy, 5 MHARE) CBFET JFEAHEL |, i i i & A A (&
7-14) . $&t DEV_CONF[NO_ADJ_CBJ] fi 2R T fEAFT H I Ja AH 28 8 LASEAT Y 1) Z 45 ok S o = 8
FHABH) CBFET. fEixiEhl s | - KEE MCU K8 Fi& 4 ryi@iE. Wi MCU &i% [BAL_GOJ=1, {H
CBFET fE LA F B |, WA a5 I H 2 8 BAL_STAT[INVALID_CBCONF]=1. THAELE
N E
- BT )AL L RiEE R AT A (BT 8 4~ CB_CELL* CTRL #ifias AT RE )
- DEV_CONF[NO_ADJ_CBJ] =1, {H)3 H T AHAF & 24T ¥ 1l
- DEV_CONF[NO_ADJ_CB] =0 , {HJ3 A T LA E i S s 47 55

« JnMl: G CBFET 1. 2. 4. 5. 7. 10. 12 #1 14 %L

o JRMl: JEH CBFET 1. 2 A1 3 4.
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CBFETs with non-zero value in the Cycle continues until any stop
CB_CELL*_CTRL timer registers are on e condition is met

P time

Start CB
[AUTO_BAL] =0, AND
[BAL_GOJ] =1

B 7-17. F3h3e 1]

7.3.3.1.3 #5%F 3a ; A ETE

TERAT R Bh TR, NE8 CBFET M4 T BH S &= AE vE ., X &7 PCB. 23 Ay i RH &% X 3 b 7= 4 2
AN, 1ZEERIZE 75°C SR E N R EE 240mA 1 HLIR . FERUIK R EE IR B R A] LSRR B ) 1 25 17 B .
AN, IZAS PR T P IAE B T ek ot B DL K B PCB R . XTI Sh R A MR IR T (O IR R
AEBCEBHIRE ), DME AR B A H AR . SRR TR E RER , WS EakE . S
WHEASIRET |, T B W TN SN R BN “Rd” |, U4 R EEIERER , B DOHE R A HC & P

2

CB TWARN #1815 : i CBFET Fftir W& T WAZIREAE RS . KiE [BAL_GO] =1 J5 , IXLeJ5 A& R4 5
Mo MRATAT AL BRI B NAZ IR = T Tog twarn BUE ( F3F%ME 105°C ), I A S8 b A B o 845
-2V B BAL_STAT[CB_INPAUSE] = 1 £ BAL_STAT[OT _PAUSE _DET] = 1. 4 12K I 3 ] % iR
FEIET (Teg twarn — Tos_ Hys) I, FLASIYMRIELE B ) T 33 fdiE Bk s .
PEHH OTCB W& 15 « v 1 & B i T4 A i L fH 38 S B A EIG N, W HERES] GPIO AT A YR #4
HaL BELAS I 2135, 2 75 T OTCB_THRESH[OTCB_THR3:0] VB FIBIME , 28] LAk E {5 BT A 1@ L i st 3
i, fah’k OTCB #ll)5 , BAL_STAT[CB_INPAUSE] =1 H BAL_STAT[OT PAUSE DET]=1. —HraHJA
S EL PR I 23R AR T (OTCB_THRESH[OTCB_THR3:0] + OTCB_THRESH[COOLOFF2:0]) ¥ & (1% & i
8, Frf e A REE E 3 EE 2 . OTCB M@ &R OT RISk PAT . 1EHCIIEIT I 2 /T, fRY
AT JE H AR IE AT . AR EERIEAEE | 1SR 7.3.4. N TH OTCB JjEk , MCU 1
PAF BT APIRE -
- JAH OT fR4 #8220l :
T 1ZIh6EM GPIO ¥ AL E A ADC il OTUT 4.

« Ot ® [OTCB_THR3:0] #1 [COOLOFF2:0].
- TERWIECR S OT 1485
- % [OTCB_EN] #1 [BAL_GO] % & N 1.

IRARREHATZE |, WA e S8 OTCB Joik & ¥ sAE A R (IR AL N 8% . R Z A OTCB 54

COOLOFF [ , MCU ¥R EH M BRME , A5 EH 530 OT fRIF 48 LA e B . AT EFH T K%
[BAL_GOJ =1,
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|

ol Baan < BAL OFF > < BAL OFF >< BALON > @ PAUSE PERIOD BAL ON BAL OFF

! |

! |

! .

<Ch kOT & om><on ok OT & OTC><Ch k0T & OTC><M kOT & om><cn k0T 8 0TCB Y CooLom s > <oox e ><)h kOT & om><cn k0T & OTC><)I1 k0T & OTC>
OT comparator | |

! |

OTCB resultis ised by the \
device Ba\anmn b\o k |

} I }
| |
+ v v v

‘ OTCB u sed by the
cing blook

& 7-18. it OTCB M E{E MKk s 4

7.3.3.1.4 2 3b : FEA DB B E R 1EHIZETT

B 7 e s 2 4, iR iEiE L R /T VCB_DONE_THRESH Ziff4s W BEIMAERBIME |, RSt a i ik,
f5 b R BRELGE TR A B OE o AR AF bk N, K AR 8 T i B e EEEF/J\?
VCB_DONE_THRESH ¥ & I 15 1E 31 .

VCB_DONE_THRESH B frilll HEE i UV TR EAT « FE RSB A6 2 1, PRy a8 2T 8 IF DU B iz
1T. BRI BIEHVEAER | ESHT 7.3.4,

7EffiH VCB_DONE il ZhAERS , MCU &G L T B E PR -

« fc® VCB _DONE THRESH 717 %%

o ERWBT B UV RIS

« Ri% [BAL_GOJ=1

WERAIX 4, WTRE2: SETC AT VCB_DONE 6l B Hi 8 244 76 S5 15 (4038 38 FLUE R A= 1k

WRTFEAFE VCB_DONE B , MCU SECE BT IRE , A5 EHE2) UV RIS BN E . ARER
Brki% [BAL_GOJ=1.

7.3.3.1.5 208 3¢ : FEREMIERT 5 ILATETT

AR T —ANIE T, - AEAR I B A B 1 B I rh b HES I . R TR FZIE T, MCU 7R T4 FL S 38 i 2
A48 BAL_CTRL2[FLTSTOP_EN] = 1. U HAEXFpiE 3T b e sy | ) BAL_STATJABORTFLT] = 1.

7.3.3.2 SLEEP #R T K s th 34

HLO I M D BE AT LAYE ACTIVE F1 SLEEP #i:( Nig47. Z/E SLEEP #iX FigfTH.Ofl , A & %7t ACTIVE
B N E IS S, BRI ITIE |, BaHTE T SLEEP i, M 7E SLEEP BN R B34kt
BT BRba i E T SLEEP HiRiwiH] | iS4 7.4,

ML 5E R H. BAL_STAT[CB_DONE] = 1 B, FTLLERE A BAL _CTRL2[BAL_ACT1:0] ¥ 231+ B T AR
IR, lln |, ¥ [BAL_ACT1:0] ¥ E J 0b10 ( SHUTDOWN #X ) JF)8 sh H syl , BT o ¥ s iE
Hoe BRI S, S E B A TS MCU A2 H.H SHUTDOWN K. 24 DLSG 1688 45 M 4 2 AN 3k —
AR RETE AT |, (R — AN T RETCVE SE O . FZAE U] R 2 T B ARAE — BN TA) A A T A [R] R D AR
IRZS. H K BAL_STAT[CB_DONE] i % B 2RSS |, IS M7 7.3.3.3,

7.3.3.3 FiEME LS

7.3.3.3.1 BEHHEF

A LLIE I AN = Rh 05752 — 2 s AT

o InSREIEE BN AZIRE > Teg TwARNS
o BT AR R L BRI 23R B2 K T OTCB_THR B [OTCB_ENJ = 1.
+ MCU &% BAL_CTRL2[CB_PAUSE]=1.
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733 A3 NBETHHNEME. B =AEIEZME MCU 5§ {E84E | I0HEY & CB MR K2 Wik 2 1 A]

. IS , MCU o] DALAEATA 45 % (I id@ i [CB_PAUSE] i #5157 M .85 35

24 T AR 45 V2 T A5 O Y T I BT B R AR R

o SRMFTE@EE LY CBFET.

o FTASAMTHN SRARAL T ORFRER “URZE” IRE

- BAL_STAT[CB_INPAUSE] = 1.

o TR SIRAS B RS WU B AT ART A B i B A AN 2 28 1k eS8 T o IR RO RS R e DB S WA A, R EL
[ ERTPANGINYS 24 TS R 73 o8

FAFIRH S B IRASSS |, BT ST o U AT TF I 2 R 22 . T 38 b R IR R(E N CB
I A Ak SR BEAT KT .
7.3.3.3.2 BB
FER 7-5 PRGN =R, L.
& 7-5. Y EIE &

fed oSS EH T BEE ? W& BAL_STAT[CB_DONE]=1?
5 4 I 0 | ER I e A
W LSBT AR (L ST 1 RIS 2 1
%;ﬁﬁ?g<valmwﬁjm%&{%,Hﬁﬁﬁﬁﬁ%%ﬁﬁm%ﬁ = R v
@g?“mﬁw:1ﬂﬁMﬂ*§%% B AL FEE R |7, TR BAL STATJABORTFLT] = 1

A, MCU & AT LU B AT — 7 SRS L AT A 45 a2 3 sl fr A il TE b i) s g 1l
o BRI E I E IR R [BAL_GO] =1,
* {1t VCB_DONE_THRESH Zi {745 & K+ CB iEiE B LM HEEIF K H [BAL_GO]=1.
P T RO T AR 38 S RS A G R S I ThRE , R SR MCU ¥ g S H i 23 8 A 0 9 H. [BAL_GOJ
=1, WAL B4 H BAL_STAT[CB_DONE] {#+# 55 0.
B, AR H S A T 2SR N (H VCB_DONE_THRESH 2947 84 ¥ B N K T A5 CB ilis Hi R 1)
W{EH [BAL_GOJ =1, W T35 EEERE | S E a4 , (HlF VCB_DONE_THRESH f% 1k
S SE R b, EX BN , BAL_STAT[CB_DONE] #: %% 7 1.
7.3.3.3.3 F/# CB At/
FABIEEA — AN 28, LM AR | X 88 CB_CELLn_ CTRL ( Htf n=1 £ 16 ) HFAH0E
SapaF RN EIPA R REEN s A e B R 4 1 w8 = i L A e
N T U 45 CB iE] , MCU ¥ [BAL_TIME_SEL3:0] ¥ B Nik# i AMEiE |, SRJE kK H [BAL_TIME_GO] =1, M
T AT A% 388 198 42 CB WA IN#R 2] BAL_TIME Zif7a% ™ . E R IX S5 I nr DLt B A 8 i HoAth Rl 4 CB
. {4 CB IEFEIEAT AT E RS T6 201 CB 12 1L I Z T 8345 B A A 24
W BAL_TIME 7547284 & TR0 OX7F B OXFF A8, D2 B K e B AT S5 i IR R AE 5 LIRS | il [BAL_GOJ =
1 3 BT g 28 BN 0, 8k MCU WA K H [BAL_GOJ =1,
% 7-6. BAL_TIME &FE8RE

CB fZE1:%4F BAL_TIME %5
T 28 330 Pk CB iBiEIR 4 Os
CB i B Jk < VCB_DONE_THRESH 21742318
[FLTSTOP_EN] = 1 HLKG I ZI & B il ) s

JIi i CB ik %9 4 CB I [
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7.3.3.4 itk

A LLE GPIO BEABUNII R , PURAE — M i i s 107k . ENLATLAE GPIO LIEf— M s |
IFH GPIO P By ¥ e e, R A HE R 45 1) CVDD it el Lo ENLF 30T
IEESNEIE

B, ] DLE SRR (MB) (DR R HNZ AT . 2S5 iEd 1E RS GPIO 1 A FER
B R AHIR ( MB %8 GPIO3 LASEHLULDIRE ) o« SR1M , FALAT LR BT B E i de A B E |, Dhdnd ik
Byt viae B ) 5% P SR A

Sink current is limited

Stack_N-1 by the max GPIO
— T T T output current limit

— GND

Daisy Chain
Comm

Host set non-zero to MB_TIMER_CTRL
Register, device configures GPIO3 as
Stack N-1 Output High and will be enable module timer

- — — And monitor BAR voltage for the balancing

GPIO3

| Rioap

_— =

& 7-19. BB

7.3.3.4.1 BEiBE 7

1. B DIEEMHEES MB_TIMER_CTRL #1785,

2. f{f VMB_DONE_THRESH 217 %% fic &5 1k MB HJE B .

3. AJLldEd AUX ADC SRHUTHER AR B 42 . DR B ML LAIE S X5 ) AUX ADC .

4. }i% BAL_CTRL2[BAL _GO]=1.

5. GPIO3 B ##:4 IPHAT ZThAE |, Bl B vErrimtiug 1, JEIF oG i 5 3l BH AR E N FLIL

BAL_STATIMB_RUN] = 1

7.3.3.4.2 {21 BELRIG

NG, RKAEL TSN — , MB R Ik

o WIATUFRTERIA S MB_TIMER_CTRL % |, #/F¥ 1% & BAL_STAT[MB_DONE] =1,

« BAT HE/NT VMB_DONE_THRESH % & ( AUX ADC 20T )5 ) , W4 ¥ % & BAL_STAT[MB_DONE] =
1

« FHLELEE MB_TIMER_CTRL = 0 K{% 135453 K1k BAL_CTRL2[BAL_GO] = 1. BAL_STAT[MB_DONE]
=0,

* Wk BAL_CTRL[FLTSTOP_EN] =1 Jf HAS A B il (¥ ik , W] BAL_STAT[MB_DONE] = 0
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B/
o BEHUISHEA E R R ( P ESRREE ) .
« Wi AUX ADC 7EREHE i #Tas b (4 =N I Bas ik N SLEEP #5238 ) | 2% A 2R 4
BAT Hi i {5 IEASEH T . ABSERISIMEDRE K] MB T i 2 30 A 2% 1 1 422 1
* BAL_CTRL2[BAL_ACT1:0] % & & H T thae. 4 [MB_DONE] =1 H [CB_DONE] = 1
(WREHT CB) W, T LLgk Nt [BAL_ACT1:0] &Eﬂaﬁﬁﬁwﬁﬁiﬁo

7.3.4 £ IFIERT A
ZE R T A OV A1 UV 147 2% DA R S i i OT A0 UT {9788 | X sefidr 2% B A5 557 T ADC IhREsl ADC

—

MERZW AT RAZ A . OVUV A1 OTUT {14F 28 7] LA7E ACTIVE B{ SLEEP # R FiZfT. AR & WXt {fdrasidkiT
THRER. BIRZRSHEHI TR AR |, ST 7.3.6.4.

7.3.4.1 OVUV {7ir5e

BCEKE M LR AT VO liE R A U B R M. PR DI e 56 &AL T ADC Thig ILH: Bl {E ADC T
RERIM , Bl LR U 2 pnici I i i (OV) MR K (UV) HLEES BRE R Ol . 2 A A B (B8 1 DAC #e4 55 Hu#R

%%
(6]
;| OVUv Comp
: MUX o | FAULT_OV and FAULT_UV
Digital g registers
/ uv
\ Com
veo : MAINAD
BCl filters | : AAF + LS : CMUX | Main ADC
VC16

& 7-20. OV F UV {R$5%
i OV_THRESH # UV_THRESH #%1i#:¥ &K OV M UV BEX T VC BEEAMFE . A F¥OEE b
ACTIVE_CELL[NUM_CELL3:0] f75€ X . 1XLefr i B i A R0EE w5, B R e TR risiEda
Ao
UV_DISABLE1 #1 UV_DISABLE?2 75 £7-#  BAS FAT AT FARIEIE Y UV Kl | B3 i 5 o o

BN, R VO iIE S KT OV_THRESH & |, Nl OV fR47 a5 Sl 245 2 iliE b OV #ifs. 4l VC iEiE
HURART UV_THRESH & , Ml UV (RI & 2 R0l 24 2 J83E LA UV k.

7.3.4.1.1 OVUV Ef7gE=

OV M UV ffirgs BA £t OVUV_CTRLIOVUV_MODE1:0] ##IHis/T i |, % 7-7 L8 7T EETHER. A
TJEE OVUV #4788 , MCU & & OVUV_CTRL[OVUV_GO]=1.

R 7-7. OVUV R 2B TR

[OVUV_MOD1:0] TR e
0b00 {1k OV 1 UV 113723 {1k OV 1 UV 131 2%
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R 7-7. OVUV R Fsfrs (42)

[OVUV_MOD1:0] BATHERN Ut B9
0b01 BWIET OV A1 UV 5415258 J5 i VC N, M OV Al UV BIE K 5 4 2 55E
(B 7-20) .

T RBOBE RS 2/ |, 5 E R G . *HFIERm VC |iE |
TG AR A b 2 A 4 B
UV 4P FI R UV THRESH Rl VCB_DONE_THRESH.

0b10 OV il UV BIST iz/7 OV Fl UV Lhi#s Lh R AS A% 1) BIST ( WE HAR ) AN,
(EWiAE , AXPRAER | WS | %847 8, k[ % ADC ¥ VCELL ( VC ifiiE ) ADC Wl LA K@ id OVUV
7.364) {RIPERHEATI) OV F1 UV R IA R H . 44T OVUV BIST i, MCU Rif% 1l: ADC
M.
0b11 HIEIEIE AT JAF4# OV Al UV DAC. {Ei%tET , OV Al UV LA 8iE B 4> VC i
(WG AXREAER , WS | \i@ig. @iEs OVUV_CTRL[OVUV_LOCK3:0] ¥ .
7.36.4)

R OVUV BIST iz4T1IEAE #4177 , {H MCU Jg3h ADC , | ADC 45 RFF IR E N 0x8000. OVUV BIST 58
S HZ tare serrie WIS , ADC W ERKE .

i ADC IEFEIZAT , {H MCU 83 OVUV BIST , | ADC 4 2517 28t ol g — k&8 . OVUV BIST 58
[DAEkZS i tAFE_SETTLE iR 5, ADC Wil & 58 Frks ik &

Note: The round robin cycle time is always the same regardless the number of active channel

Stop if [OVUV._MODE:0] = 0600,
ov o OV CELL1 -+ AND
Round robin CELL16 [OVUV_GOj =1

tov_cvere |
i !
< >

UV and uv \/CB_DONE_THRESH o). BN T e uv Stop if [OVUV_MODE1:0] = 0000,
VCB_DONE . CELL16 CELLY e T GELL ... AND
Round robin [OVUV_GO]=1

tuv cvcLe | tuv cvoLe I
> — » n!
™~ Ll »

P Time

Set [OVUV_MODE?:0] = 0b01, AND
Set [OVUV_GOJ = 1

& 7-21. OV 1 UV #i#E

7.3.4.1.2 OVUV Z8IFIHE
7.3.4.1.2.1 OVUV 2%/

NTRE OV AT UV 14748 , MCU % E OVUV_CTRLIOVUV_GO] =1. 48k s] GO A |, Baxf LR
PALASW BT RAE |, SRS AHN S 3 OVUV (#3788 . X DL N W B TR B, #7755 MCU B Kk B —
% GO i &2 LASLHLHT R E

* OV_THRESH #i17%% : WHEFTA VC IHiE R OV BWMH

* UV_THRESH #ifsés « WETE VC HIER UV B{H

* VCB_DONE_THRESH #i472% » BB W75 12514 #) VCB_DONE BR1{H ( g A )

+ OVUV_CTRL[OVUV_MODE1:0] : OVUV iZfTH R ik

* ACTIVE_CELL ZiA7#% i€ TR VC I8 TE HAH 1 2 Wi Ao il 5 S

* UV_DISABLE1 #1 UV_DISABLE?2 75 {74% : Wi Joik VC JEIE FHHH N Hb 2w 46 45 3
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OVUV frif &b a LLfE SLEEP #3MigfT. MCU B4t ACTIVE #a T RaifRy 4 , e st & T SLEEP
Bl OVUV (R K4k ERI21T , BE| MCU iy & H Az 1L sRas (55 1A

7.3.4.1.2.2 OVUV &

DEV_STAT[OVUV_RUN] = 1 $&7x OVUV &P 35 IEEIE1T. OV R4s B BLE FAULT _OV1 il FAULT _OV2 %
FE8 UV R4 B s iAE FAULT _UV1 f1 FAULT _UV2 F1728.

VCB_DONE AN & e | 1M B O S 1L I 45 R L (Z 1L S s e B iE . FRAER i
ZIRY 7.3.3,

7.3.4.2 OTUT {775

WERE O Fd $ TSREF B4 B 25 k3t BT GPIO S N TR E M. Z i s ohae
szt ADC Zhig , Rt , R ADC DhRg kM , Bl Ui e brid i ot #4 (OT) FRdE (UT) bhikds A
IR . mAER REET DAC 2 b es .

To Main
ADC
oT
Comp
GPIO[1:8] =~ - »| FAULT_OT and FAULT_UT
Digital f
registers
U
Comp
To AUX
ADC

& 7-22. OT 1 UT fR37%8%

1 OTUT_THRESH[OT _THR4:0] 1 OTUT_THRESH[UT _THR2:0] fi ¥ & ) OT M1 UT BRE X T BT A % GPIO
HONHESEMFR . AR GPIO i A1 GPIO_CONFn[GPIO*2:0] EX (Htn=1%FE4,*=1%E 8, XRMNNH
GPIO #ii N\ ) GPIO it & N ADC F1 OTUT H A A BE# AN OTUT Ry 25104 2L GPIO %\ .

OTUT b #fH TSREF fE N dE , ob k2 bl X . R ( GPIO K /TSREF ) /M T
OTUT_THRESH[OT_THR4:0] ¥ & , Nl OT fr4r & Al 245 € GPIO L/ OT ks, ik ( GPIO HIEL/
TSREF ) kT OTUT_THRESH[UT _THR2:0] % & , W UT &y 2K 2452 GPIO L) UT #fE. OTUT £
PR BEAE I NTC #A8 eE FEL 3R 17305, 8 W

MCU Hi{r7E )5 3 OTUT ¥ 28 2 8ija F§ TSREF. #HI , OTUT BRI GPIO ¥ A LW FTrE OT A1 UT
[0t AR TR L a) [ B =P

7.3.4.2.1 OTUT &7

OT Al UT 428 B H £ 4t OTUT_CTRL[OTUT _MODE1:0] #HIHE/TH | # 7-8 JLA T XEE/THR. A
T A% OTUT {472 , MCU & & OTUT_CTRL[OTUT_GO]=1.
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R 7-8. OTUT R HBETHEA
[OTUT_MOD1:0] BATHERN Ut B9
0b00 =1k OT A1 UT i se 21k OT #1 UT fdp4e
0b01 Biigfr OT A1 UT R4 2838 i T GPIO fii N . 2ARYE OT A UT BIEM & 2
GPIO #i\ (I 7-23) .
TRAE K GPIO HiEA Z /b |, #olF I Faa & FE. XTI GPIO %
N, BB 2 T B R WA I 45 R
OT {R{F#:A5 I OT HAE A OTCB H1{H.-
0b10 OT #1 UT BIST i&f7 OT 1 UT Huiseas bRk ik 4% 1A BIST ( WE B ) AW
(ZWiHIE , ARAEE , SR |z T | SkH3: ADC 5k AUX ADC FI3EJE ( GPIO i ) ADC &L K&
7.36.4) B OTUT R4 &84T 10 OT A1 UT #AS AT .
0b11 HEIE AT FTH# OT A1 UT DAC. fEiZA=CF , OT 1 UT LhEaspi i e 2 A~ GPIO
(WS, AREAELR WS WA |MEE. BiE OTUT_CTRL[OTUT_LOCK2:0] Bi5E .
7.36.4)

Note: The round robin cycle time is always the same regardless of the number of active GPIO inputs

OT and OTCB
Round robin

oT I OTCB OTCB
| e GPIO8 | GPIO1 s GPIO8 | e
| |
tor cvoLe tor cvoLe
< »le » |

uT | uT
Round robin ces GPIO8
|

X

|

|

uT ut '
GPIO1 o GPIO8 I

Stop if [OTUT_MODE1:0] = 0b00, AND
[OTUT_GO] =1

Stop if [OTUT_MODET:0] = 0600, AND
[OTUT_GOJ = 1

| tur cvoLe |
I« > |
| 1
|

Set [OTUT_MODE1:0] = 0b01, AND Time

Set [OTUT_GOJ = 1

&l 7-23. OT A1 UT 3=

7.3.4.2.2 OTUT BHIFINE
7.3.4.2.2.1 OTUT 74/

Wifr TSREF R M. AT B3 OT M UT {1478 , 8L MCU # & OTUT_CTRL[OTUT_GO]=1. 43 FEUz
GO W&, BN AR A7 as % BT KA | RGBS 3 OTUT 14785 . Xt DA N B BB TAE TS B, #6
T MCU Ki%k A —4 GO s LISzl d & .

« OTUT_THRESH[OT_THR4:0] : ¥ EFTH A % GPIO fi A\ i1 OT {4

« OTUT_THRESH[UT _THR2:0] : % & 4% GPIO A/ UT HIMH

« OTCB_THRESH %17 % : % & OTCB [R{H A1 COOLOFF i ( s /E i )

« OTUT_CTRL[OTUT_MODE1:0] : OTUT izf7 itk £

* GPIO_CONF1 % GPIO_CONF4 : e LA GPIO I H: 2B As i 45 5 o

OTUT fRip &3t ml LA7E SLEEP #iX FigfT. MCU B/t ACTIVE B FEshfRir4s |, e+ & T SLEEP
. OTUT {Rir2s 4k 4Lizts , EH MCU iy 4 A5 1E ol 381 5% 1] .
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7.3.4.2.2.2 OTUT &

DEV_STAT[OTUT_RUN] = 1 $&7~ OTUT fRI 45 IEFEIZAT. OT Rl & IR BAE FAULT_OT #ifeas 5 UT il
SER R WAE FAULT _UT 234585,

OTCB Huill AN e s , T F T B A 1 L o AR AR B {5 LS I B R R 2 I T . A ORTRAIE R, 2
W 7.3.3.

7.3.5 GPIO I &

st A )\ GPIO. A LLiE GPIO CONF1 & GPIO_CONF4 %47 #8445 GPIO 4w NUA FICE 2 —. i
EE, 484 T SHUTDOWN #CH | T GPIO #0K R I H 55 FHifT M.

e A il B LRI ¥k
GPIO 4 A
BE | g A;JC B | o | o |ADCTI | ADC I e oot | seiamp | HEEA | EREATR
o I S A P - —CT| rspENj=1| | IN_ | [CD_RDY_
& oTUT RL 42 0x00 - ENJ =1 ENJ =1
GPIO1| J J J J J J J v (Hid o, B
WOk g
¥ )
GPIO2
GPIo3| v | v | v vl vl J J J (i E
)
gPioa| v | v | v v | v v J J 7 (SS)
GpPIos| v | v | v oo J J J (MISO)
GPIo6| v | v | v v | v v J J J (MOSI)
GPio7| v | v | v vl vy J J J (SCLK)
GPIO8| ¢ J J J J J J J v (N RH
FER)
GPIO BC & BB
DISABLE PGS WRAKXT OTP #AT4mAE , M2 E A7 ERIA GPIO AL &
Hoy 2 GPIO it B AN | B3-S4 N o H P DA E AR T3 VL AT Vi A2 1 382 0. 45 R EoR
- £ GPIO_STAT #174h.
GPIO it Tt ADC ( 1= ADC fil AUX ADC ) il , thAT{EA OTUT 478 ft N . il : &F%d T
A ADC ATOTUT | it st il ety GPIO (i 247
% ADC GPIO Bt E N R fitH ADC ( = ADC 1 AUX ADC ) Tl = . 7~ « i FZiE ik & GPIO k1
IE.
" =1 GPIO fic B ¥ = o7 (ZEWE ERE CVDD ) . BHIRS B ERAE GPIO_STAT HA78sH.
v 1% GPIO il B ¥y Mt IR H . B SRS B 7E GPIO_STAT %748,

ADC g5 b4 |GPIO fENHS L4y , BL#E A H ADC ( 3 ADC fl AUX ADC ) #EAT Il & .

39 B3 T - Ty
ADC 55 N4z |GPIO fENH Rz , BLE AN ADC ( 3 ADC fl AUX ADC ) #EATIl & .
. M MB_TIMER_CTRL %723 |, GPIO3 ¥4 1% DU TS s thl . %0 B s % T
ARSI GPIO3 LA fa#i N/ L
SPI J:hist 4 GPIO_CONF1[SPI_EN] =1 it} , GPIO4 & GPIO7 ##%& LAH1E SPI 8@ s 4. %A & Mot
- g %5 GPIO4 % GPIO7 L AT (i N4 th &
o r—— 24 GPIO_CONFIG1[FAULT IN_EN] =1t , GPIO8 ##% UH/ER | 1 GPIO A% (&HFf
e %), X E FAULT _SYS[GPIO] = 1 34 NFAULT % ( W fim ) .
R I 1 GPIO_CONF2[CS_RDY_EN] =1 i} , GPIO1 ##4 AR ERi . 4 CS ADC HIFg st 40 , GPIO1
b FOMMEISF . SHLEI CURRENT HI #7885 , GPIOT 44182 i ¥,
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7.3.6 1B/, OTP. 2474
7.3.6.1 85

Z AT UIAE L S E (DEV_CONFIMULTIDROP_EN] = 1) |y Nsh r s fhizty , Wl IAE LB B
(DEV_CONF[MULTIDROP_EN] = 0) H{F N R /MEAR SR AFI81T . (E2 RBLE T |, HAEREEHEEN | Eyiuad
UART #: 05 ANSFIEE . A ST B S A el s .

TR E T, BN —A 6 frgsfFubbbnis ; Bt | SIesE b i 2 ol LUER: 64 A8t fEIZEE T |, 4%
PRELL 8 SORFE A (@I UART 5 ENUMHZER: ) |, Zaw ONMERERIE (B %1EsE 5 1 COMH/COML 5
SR BSOEREE ) o A SORY o L RS B R U IR T BQ7961x-Q1 1E IR S E . S AR HEAE R 2 ( AR
FEERR AR ) VENEIRERME |, WH 7 A2 RIVF R A S R DL T EdifE B .

7.3.6.1.1 Br#&#O

B BAT - MEH UART P03/ E W B 2 AR HE IR A 0 A ML 2 TR EAT 30 A5 (0 A AT 35 11 o 0@ 15 R L it
1

Half-duplex
B: devi ! Command Frame !
ase device
RX e | frx Meu
> — > |Rx
| Response Frame |
\
Both Command and Response Frames shall follow
the Transaction Frame Structure
/
s
e
-~
<«

Transaction Frame Structure (to/from system MCU to the base device):
A transaction frame consists of 5 types of information as shown below.
Data are all sent in byte, and each byte is sent through UART protocol.

_ DEV ADR[7:0] REG ADR([15:8] REG ADR[7:0] DATA MSB[7:0] | I DATA LSB[7:0] CRC[15:8] CRC[7:0]

U S |

\
\\ Each frame is sent through the_UART Protocol

\
I
|

4
UART Protocol:

_\START /< bit0 >< bit1 >< bit2 >< bit3 >< bit4 >< bit5 >< bit6 >< bitz Y stop

<+ t—r—r
Y2 bit bit bit
period  period period

bit period = 1/ baud rate

&l 7-24. 5EHLH) UART #EfE

7.3.6.1.1.1 UART Y#2

UART #2387 8-N-1 ArdE AT, RIEMEBEEE—A START 47 , FIRN\ANEIHEAL , SR 5 & — STOP
fii. STOP fiig/mF & i, WmRBIBIM 7ZEAXKE STOP i , N £ & FAULT _COMMI1[STOP_DET]
7, 87 ENURIERAF Z AP BEAAAE VR M . %381 SCFF IMbps S8 % . IbAh |, fEF R REF |, REM A RIE
FIBE R R R URRIE (S | T LATEIEAS R 0T 3 F T ik ) 250kbps 47 % o
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UART i@t TX 5] k& EdsE | @il RX 5l s dE . =SEE , TX M RX 51 A& . UART #0205k RX
LR A E A H P 28 4 E CVDD. RX ZE S L4y . iEZIWTF RX fiESE . W FHER2S0E | fiff RX Hi
%3] CVDD.

TX 5| BIZEHERR S AE rh g 22 | (H A 00 i S 2 B MU ) B PE A i e, DA LA S i A5 He 205 ) B 7 Y Fi
g, SHUTDOWN IRZH1E] ( bl TX BA m T ) ik e vd s mi. /£ ACTIVE 85 SLEEP #:UF , L5 H
WA, TX WRASEN R 2 CVDD. WERRIEMERER P | K TX SREFERERIRS .

UART 2 0k P W TR M. ERIEN | AT 2R 7E RX k4T (IE (5 A0 i 20 . ME— 6] 4h 2 RX 5]
il - f\) COMM CLEAR (55 |, iZf5 5 & B biEfE. AXRE4ER | i3 7.3.6.1.1.1.3,

7E UART i A~ STOP fif :

AJ LLA 88 B W AN 142 (DEV._CONF[TWO_STOP_EN] = 1) , M A& 4 3] EALK UART I i 44 2% 3% [5]
AN STOP fir , tNF . EHIETE 28 fF KL G A STOP fiffdr . b2 E %G |, s #ihehs e
W — A2 AME IR .

2-bit period

“—>
+—rE—r——>

¥ bit  bit period  bit period
period

bit period = 1/ baud rate
B 7-25. EF#A STOP fiiff] UART M RLi

PRANME IEAL P8 E 38 vl RE A2

o EHEBRUSCT — N Wi RS AS A4 M I B TR Sk Ak BE B

o BEAENLZ B IR Z AT RE S S EBURR AN F S . AP STOP A7 R F E RGBS |, Nitidm 7@
13 B a1

EAR UART X I B8 , (Han B [TWO_STOP_EN] =1, IF4 B HEAR R 18 F UART | HEkR 28 fF &k

B [TWO_STOP_EN] =1, X & K AHER 28 1515 18 FH AL 132 B R A 2 78 P9 AN 815 il 2 8] B2 FH 1A 3d (AT B

7.3.6.1.1.1.1 UART RiX#

KIE L E O] TX_HOLD_OFF #F A7 45 IT 46 R IE Z AR Bl 5 — ML e S5 s da s B AL A . X8
PR 1 EAL S AR D)3 D A7 R R 1] HEMG 381 thBRINZE ] UART Ak 4s
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TX_HOLD_OFF |
data direction

A

device RX Command frame recti
| data direction > ToMCU
device TX | Response frame
>
> | f ! & .
é\?’ ) @ Time
& d° @ | N
& ® e ot
Q@ FF ‘ & &
S @ O
S @ N NN
S ‘bé\ QO &€
SN SO K @
I » S S
Y C o ¥
*\O \6\0 @Q
Q}fb§ 9<\OOQ<<
A NN
& 0\>0V<>
25
O L <+
& @

A 7-26. UART TX_HOLD_OFF

7.3.6.1.1.1.2 UART %

LEAE TX BAEREEER |, BRAEELE] COMM CLEAR |, %) RX ¥k 2k . Jy 1 kS e 5 fEBEHE 1 _BdbAT 2odfs

AR R AR, ENLAL AU A3 A F M B8 (5 A% far 1 BT A 749 5 F 2l S e AR AT Hofhad (7 o W SR BEMLAE
SEAFHRMCHT — S5 R S DL T AR AR, MNZIEEHOA N R AT EER) , ENLLATUAIE COMM CLEAR K

PRI 55 5 e e A I L T

7.3.6.1.1.1.3 COMM CLEAR

COMM CLEAR 7EZJEAFH) RX 5 ERIE . EASKEFIHERLSAF. Tl TXCRESW , #MIIEZEM RX, Jf
HATLABEI &2 3% COMM CLEAR. ffift COMM CLEAR NI tyarrcLr) AL MM RME |, X T A2 3 80
I HABIESE ping.

1 bit period

| | 1 bit period
—>| + —>| -«
RX pin [_] | | |
| | SLEEPtoACTIVE ping | Wait 1-bit period to start
the next communication
| [ COMM CLEAR | |
I
_>| tuarTCLR) |<_ !
_»I tuarT(sta) |<_

E 7-27. UART COMM CLEAR

ffiFl COMM CLEAR iy &1 bR 2038 9487~ UART 513 MM 45 . COMM CLEAR 2 J5 1) R — AN FAT1R %
B UG 74 . Mk %K, COMM CLEAR £ '® FAULT_COMM1[COMMCLR_DET] t5i& . EHLLFLE
COMM CLEAR 2 J& Z/D%EAF tuartrxming A BETT IR AIEHM. FHZERAVE , B T [COMMCLR_DET] #ri&2
bh , 2% B FAULT_COMM1[STOP_DET] ks , A COMM CLEAR i f7idi Je T dL B ()45 if />, STOP £
RN 0.

SLEEPtoACTIVE ping/#& th2x75Fx UART #:4#% . fEM SLEEP #ix# 4 y ACTIVE #ixk) | i% ping/ &2 E
[COMMCLR _DET] #ri& . WiR{E ACTIVE #\IAME &KiE 171 ping/& , W<k E [COMMCLR_DET] #l
[STOP_DET] t5&.
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TEA LB S R &% COMM CLEAR :

HPOGE T AT A, (RN OR 5 4R (8 B E N, W SRAE RN O T AR 2R IR A F 4 2] COMM CLEAR |, %
PRm R 24 F5v . BhAh , HERRES G A 2] COMM CLEAR Jf4k 4R R 1% 5 R B EHLMm R | I S5 BB R &
HREIMA NI, PRI, AR IE L A A AHERE R T A i ) 1516 COMM CLEAR SR i i 1t o

WER KA LR DL , AT 4 & B IR 2 H RSB E AR T 74 DEBUG_UART_RR_TR[TR_WAIT] ( f&/~%34F
IEES R RIEW N ) 8, DEBUG_UART_RR_TR[TR_SOF] ( 1R/~ #44F 1IE7F &% B4 i B0 #) COMM CLEAR )
A, BAREGR 20 COMM CLEAR 155 [

A 2 SR E R, SATERA M 77l COMM CLEAR {55 LA R — 31815

7.3.6.1.1.2 i SR B IR

FHR KA VA Z B FS . ERAE N FNRER S WS T |, AR EREdE. &4
M2 AL ) B R A R IEAE M o S22 AR B ML (PRI 2 ) MM, v A MURIE NG , LU ISR
A T R B ( BRAE R AR RIEER ), SRIE AR B S ar i, 2% 7-9 B T EHME SRR A

K79 .4
S B

R MNP (SRR RS ) IR 1

B W17 B NN (SR B )

ik XM HE R B PRI A7 B . B T B R 32 (COMM_CTRLISTACK_DEV] = 1) 7 Renfi ek it fir
4,

w5 IE ST HEAR B BN A7 28 . 28 F IS BN HERR 8314 (COMM_CTRL[STACK_DEV] = 1) A gl B HEM 5 N\ v
4,

i1 U AR SR T S0 (AR EC S IE ) S A7

I = B S AERE TR IO TE B (EFRIEIR AR ) B NE 7.

S AR L CONTROL1[DIR_SEL] {7 ¥ B [ 7 00 RIET BB N %A H T 85 RING B 11 {0l 71 .

7.3.6.1.1.2.1 HEEmiLH

I BUZ S5 WAL . H 55 i AR EASE R« dr il (SR E ENLKF S ) Mgzl (SR B afFRF% ) - F5
MR AR AT B R AR

o WHIGAELL (INIT , 1 775)

o P4{FHuik ( DEV ADR , 1 57)

o FFfE#MbE (REG ADR , 2 #75)

« B (DATA , HFhETKE )

© ERILARELE (CRC, 2 F11)

7.3.6.1.1.2.1.1 Wi H FF

TR AR A 715 T i & ORI 2T AR 28R WU 2 — A1 WIRTAR AL T T AT PRI RE . B oG, ERUE X
AW (ML) BRI (FE ) o HUC, BE SUWRTIR L T R IR . ORI T e R A 2 B
M 2 ofT 5 PR ) 1
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& 7-10. A WiRIEH T X
T4 M G
(A RLAEFR ViE PLAETFR Yo
INIT 7 |FRAME_TYPE |1 = 5& X & FRAME_TYPE 0= & SR
6 |REQ TYPE 000 = 52 (i RESPONSE _BYTE | ¥fit %
5 001 = HEHEA 0x00 = 1 AN 4
010 = e i 0x01 =2 454
4 011 = HEFA :
100 = [~ FE iR Ox7f = 128 M¢5
101 = SN
110 = )" HE A XA
111 = RSVD()
3 RSVD REF . %A 2 E
2 DATA_SIZE A A WUEE 718, AR
; k. %172 Hhkek CRC
000 = 1 /5%
0 001 =2 A5
1M1=8 A

(1) A, ZETOEEEAER | k%% E 2% E DEBUG_COMMH[RC _IERR] 5 DEBUG_COMMHIRC _IERR] F7#& , BB T-m4
B RERE A A i

7.3.6.1.1.2.1.2 Z/EMb-=F

B IE AT RR R A BB B N A B bR E . X R, HERRART B Ay A, ST . TE
W) JS2 it S 4 B 2R b bl T . AE RS/ S N4, 7 DIRO_ADDR ( FiT- CONTROL1[DIR_SEL] = 0 K}
WE(E )51 ) 8L DIRT_ADDR ( F1 T CONTROL1[DIR_SEL] = 1 I {3815 J7 1A ) w6, & DU EC AR ) 28 A 2 0 I iy 4 o
WRZ A EA VAL HE |, AT X g R AR R, TS B 5,

R 71, 24 HhE 7 e L

g Uil ]
(A PrE#H . B9 2SS B
DEV ADR 7 |RsvD RiHGA BN 0 RSVD RHAAE A 0
6 |RSVD RG4S\ 0 RSVD BG4S A 0
5% 0 |#fhit é&iéﬁfﬁ%&hﬁ , HYE RN 0x00 & A Ho ik gi%%%ﬁﬂﬂht , HE N 0x00 &=
X X

7.3.6.1.1.2.1.3 &M FF

FALRHEE K R AT . AT R A7 2 HuHE B N 2 A S 2 o« X TC BT A7 2 AT AT SR IR 25 1R
5] 0X00 M )37 o X T 3% B FEAS B A To RO R 1 75 A7 28 BCE AE i & 10— 3870 K B 2 AN BA o ROt hE 1) 7747 25 11
mAM, BHAER R . 20 R EE — I hE B — H A2 TR I B N SRR, B RO hEE B N, T
TR HE S Qi i 347w

R 712, FEaHbb 7 e X

Laasd Ui W 2T
fir B4 DLz AR B
REG ADR |/ 0 |#{FaHGhE (MSB) | # 47 Ak Hbel T Sk 217 22k (MSB) | 2 77 52 b ) H A7 87T 3k
- 730 |FA bl (LSB) | FF A7 s thbl iy H RT3k AAFER L (LSB) | ZF A7 28 bk i) H AR BT Sk
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7.3.6.1.1.2.1.4 $#EZH

B 7T R BCRE R AR (AR DGR B Eh R 1 i 2 SR BRI iy I Hh 48 58 1 B AR S A7 2 TR E o Bl 1 2 e
AWK —F I, BRI RS E S AT A NE . AR AR RN WU S B S R A AR IR
(Bl )L

R 713 BIEFHEX
A& W LT
ALK P8 PLBFR PiBd
Bl | WHFEAML el 74 | £ REG_ADR Wi 5 & M A7 43R [ 1 B
[0] £ REG_ADR iy 45 5 B 5 N\ 75 1798 1 bl [0] 18

il

X Fi a4

T i S A 4 75 LR [R5
0x00 = 1 A5
0x01 =2 ey

Ox7f =128 NM#715

oM w|alo|lo| N

DATA e e N
el | WFEAML Bl 74 | £ REG_ADR WirF 5 & M A7 453K [ 19 B
[n] 7£ REG_ADR Wi ¥ 5 %5 N %547 45 o $idis [n] 1

1t

Ol =2 N W hlO|O|N

7.3.6.1.1.2.1.5 CRC =%

ZA I CRC (R TURIRE ) SRR i 72 b 80 e 8P . CRC BRI T 2 Wi K B A 2 i
o, P EER AR MR LE AR, MNEIWIF R CRC &4%. MR , Lastales]— A wint |, ks
EEXTEEA (RFEEHT) CRC ) 1HEAF I CRC ¥ % |, RUMEMAEYCERS . WRRAETLER | NRPEE
MBS, BRI | %8 FH ] CRC-16-IBM Z I (x16 + x5 + x2 + 1) , ¥J#h4k A OXFFFF.

B EDS |, KA CRC {H. Wik CRC ANIEH |, ¥ X 58NN A AT AL . A 2 e A AT o FoAt ot
R, JFHASTERER CRC #HR ZAMIMEM TR . T I RAEHER h 1] LB T A, DR AR B i) > 24
#AHFHE R CRC #HiR. X2 FEE A SR EE ML) CRC &,

7.3.6.1.1.2.1.6 7+ CRC f&

FORGAEREANME W ( CRC BRAL ) A7 #E4T CRC 1H5 . #iE 4T CRC SLILMIALIRINFF N 55 I VE R
P ITES R |, I HE R RIERIA AL, & 7-28 BLHY T AL B
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g 12
£ SE 3
,
Normal Order M58‘6‘5‘4‘3‘2‘1‘L;B M;B‘G‘5‘4‘3‘2‘1‘L§B“"M:B‘6‘5‘4‘3‘2‘1‘LZB
. ) £
Sk ] S5
( ) )
MSB LSB MSB LSB MsB LSB
git-streamorder 1o | 2 2 |2 [ e[ s e [P] MR a s [afs[ o] wee a2 s el ]e]f

& 7-28. LU

CRC (0x0000) F IfEM IR AR . SR )G 5 OXFFFF #E47 5 80 SR VIEZAIR |, DURSRAETRT S 0 4%,
SRIG B Z T AL B A2 T (0xC002) , ELF R K 2 74 CRC. fEMIREH | M ma k17 A5 2 miak
TREE. ERAOMSEWME , FFHZERBEREZTHTREHE., ZUOBESEE , BHENGE T 2 777
CRC. fltn :

Al A A 2 iR #ET CRC THE.

command Frame = 0x80 00 02 OF OB (0b1000 0000 0000 0000 0000 0010 0000 1111 0000 1011)

command Frame in bit stream order = 0x01 00 40 FO DO (0bOOOO 0001 0000 0000 0100 0000 1111 0000
1101 0000)

After Initialization (XOR with OXFFFF) = 0Ob1111 1110 1111 1111 0100 0000 1111 0000 1101 0000

1111 1110 1111 1111 0100 0000 1111 0000 1101 0000 0000 0000 0000 0000 #append 0x0000 for CRC

1100 0000 0000 0010 1 #xOR with polynomial

0011 1110 1111 1101 1100 0000 1111 0000 1101 0000 0000 0000 0000 0000

11 1110 1111 1101 1100 0000 1111 0000 1101 0000 0000 0000 0000 0000 #delete Teading zeros from
previous result

11 0000 0000 0000 101 #xOR with polynomial

00 1110 1111 1101 0110 0000 1111 0000 1101 0000

1100 0110 0000 0001 0000 0000

1100 0000 0000 0010 1 #XOR with polynomial

0000 0110 0000 0011 1000 0000

110 0000 0011 1000 0000

110 0000 0000 0001 01 #xOR with polynomial

000 0000 0011 1001 0100

0000 0011 1001 0100 #CRC result in bit stream order
1100 0000 0010 1001 #final CRC result in normal order
CRC final 0xc029

7.3.6.1.1.2.1.7 B2 1FHE CRC

A 2RI TR A W) CRC. — Al i A8 F Al — 15 o BT ) 7 92 i B 1 35 B fje J5 P> 717 ( CRC 7
W) AN AT 2 ) CRC , SR JE R iZ45 R 5 LK) CRC - 5 #EAT ELBL. — bS8 ] B ik /2 il i CRC Bk
IBATEAME . R CRC IEHA , WE5RON 0000, ERXMELT , AFHEM 16 MEXLRBEAT VIR (]
ZHTES RIFBATZ AR A LR AR

A 2 T RRE T CRC Kl

command Frame = 0x80 00 02 OF OB (0b1000 0000 0000 0000 0000 0010 0000 1111 0000 1011)

CRC to Check = 0xC029

Ccommand Frame w/ CRC in bit stream order = 0x80 00 02 OF 0B cO 29 (0b1000 0000 0000 0000 0000 0010
0000 1111 0000 1011 0000 0011 1001 0100)

After Initialization (XOR with OxFFFF) = ObO 1111 1110 1111 1111 0100 0000 1111 0000 1101 0000 0000
0011 1001 0100

1111 1110 1111 1111 0100 0000 1111 0000 1101 0000 0000 0011 1001 010 #delete leading zeros from
previous result

1100 0000 0000 0010 1 #XOR with polynomial

0011 1110 1111 1101 1100 0000 1111 0000 1101 0000 0000 0011 1001 0100

11 1110 1111 1101 1100 0000 1111 0000 1101 0000 0000 0011 1001 0100 #delete Teading zeros from
previous result

11 0000 0000 0000 101 #xOR with polynomial
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00 1110 1111 1101 0110 0000 1111 0000 1101 0000 0000 0011 1001 0100

1100 0110 0000 0010 1001 0100

1100 0000 0000 0010 1 #XOR with polynomial
0000 0110 0000 0000 0001 0100

1 1000 0000 0000 0101 0O

1 1000 0000 0000 0101 #XOR with polynomial
0 0000 0000 0000 0000 00

0x0000 #verfiy that CRC checks out valid

i
CRC 145 “0b0000 0000 0000 0000 FK/RALEE: L] o

7.3.6.1.1.2.2 HEEBimH

w] DA A0 I LT A e i g A SR B R . AR TR T A A R AT IS 25 AE B . s ) CRC B &2
IERR , ATHTRUER 7 CRC &k, #¥fFd@id AU 3idr 2 Wik ISIE CRC |, - HEgdE CRC A2k, HIA
SPITZM S

7.3.6.1.1.2.2.1 HZELEHER/SA

BAZRREN

1 %A A B0 205 W B 2k bl o BB PR R A A B — AN ST | K B R T BT SRS B B A A T
TR ) 2 s 2 & dh A7 g ik ( Mk 52 B ) ANELR (o] (1) =35 80 ( BB A7 288 ) - PR BF iR
fir A BHIUE L7 ) DATA_SIZE LG4y 0b000.

A Wi B e sE T TS #2482 R S5 & Wi R 28 2F Mo bk 7 BOAH DT C /28 2F 7 2 i N B 28 4R 15 B i 4
L P 2 5 B 7 i X 3 R [ 1) B 2 3 B SR e 3 A 7 7

BRBRMEGA

{EFZan & BT A 200 15 B A bt . FIH &R A B NS, BARERHEH —FZad 218 )\ ES:FH
TER% . BB N Ay A Wi AL & i AR A7 s ik ( bk BY ) IS NFAE S R 73 . et s N an A )
Wk 73 ) DATA_SIZE FBUR BT i a7 e diE .

WAL R AL P A S HRAA S Wi ik 7 BARILEC I 8 4 S PUT RESE ES A ir & .
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[DIRO_ADDR] = 3

[TOP_STACK] = 1

[DIRO_ADDR] = 2

Single Read command being forward

through the stack

[DIRO_ADDR] = 1

[DIRO_ADDR] = 0

COMH
S3
COML
@ -
COMH ]
g
Only the addressed o
S2 device responds after 2
receiving the command g
COML o
Y'Y g
£
£
8
COMH 2
H
S o
(=2
£
COML @ @
Host sends Single Read
'y command (addressing to S2)
COMH
BO
-
RX Tx McU
TX a RX

(a) Single Read Command to S2

through the stack

[DIR0_ADDR] = 3

[DIRO_ADDR] = 2

[DIRO_ADDR] =1 §

[DIRO_ADDR]=0 wW

[TOP_STACK] = 1

COMH

S3

COML

AA

COMH

®

Only the addressed device
executes the command

S2

COML

COMH

S1

COML

AA

©

Host sends Single Write command

COMH (addressing to S2)

BO
RX

X

Tx MCU
RX

(b) Single Write Command to S2

& 7-29. BHEREUE A
R 714, BB BB

ENRIRI AR A & EHRBEREANT NS
Bl M S2 2B 16 MR % OTP #4755\ OTP_PROG_UNLOCK1A £ 1D 7%
e b e R HE R
YA ) 0x80  |#H%N 0x80 0x93 0x90 AT 1 F WIS N , 0x91 FF 2 71
FRAME_TYPE = 1 HARE AN, 0x92 AT 3 FATHIRE AN | ik
REQ_TYPE = 0b000 = HAMs2HL He.
DATA_SIZE = 0b000 EARGIH
FRAME_TYPE = 1
REQ_TYPE = 0b001= $ANE A
DATA_SIZE = 0b11 = 4 F35
A fEH bk 0x02 | A )2 thik 0x02 (S2) 0x02 A 28 hE 0x02 (S2)
217 A 0x0568 | ZLiszHY (1) 77 A7 2 Bt it btk ( Al 0x0300 FG N 757 S E R a bt ( AT
VCELL16_HI ffittshl- ) OTP_PROG_UNLOCK1A ffittsh: )
Hede OX1F | 878 H AR ] 32 AN TR ( BIMthE | | 0x02B7 78BC | 5 A\ OTP_PROG_UNLOCK1A =
0x0568 %I 0x0587 ) ( i #44> VCELLn_HI = OTP_PROG_UNLOCK1D [fJfilift
0x80. VCELLn_LO=0x00, H#n=1%
16) .
CRC OX5A6F OXB8AE

7.3.6.1.1.2.2.2 HE1EH SA

HERRTEEX

LEAS % A 2 BT, ZALE S ik . COMM_CTRL[STACK DEV] iRl [TOP_STACK] fii. HEizH 44>
PG HERR T 28 2F % ( Bl COMM_CTRL[STACK _DEV] = 1 W84 ) A pl— @ & hma Bt |, HAK B Bk 11
SR B A7 T4 MERR T Ay 2 b Z B & A 4R B A7 A il ( bk B ) AR (A1 1) 25 400 (B HU 2
FAE0) o A ARG LT T ) DATA_SIZE FEtih#¢24 0b000.
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A WAL MR A T T 2 (B R COMM_CTRL[STACK DEV] = 1 K884 A4 Sx Wi N . 76 0 3 1]
COMM_CTRL[TOP_STACK] = 1 HI#8fF e JeiR Bl Rt o HER R RN AF ( Hibk N ) #34%ERr , BRI LT
FRAE (HuhE N+ ) m N BRI S, 7RO NN ESE CRC. an Sk B Mokl N+1 i i b i B CRC 45
W, MZRE N AN B4 2% CRC #f.

{ERE 7-30 , HAa& M S1 5 S3 iHL 16 MNHUSH R IR 3% a2 HIm N2 3 AL Sl (B> 2844
=N R ), RIS EE N 38 AT (32 AN T + 6 M) o RE RIS A 2
k7 B, AR N2 G5 AR B R B A b bk 7 B, B S e A O BE . ENUE b ok B S3 N
Wl (ToS) , SR a0k B S2 MM Bimi , e FECR B ST H i ST

WREAN :

e % & 200, Wil E COMM_CTRL[STACK DEV]. FIHMERE N4, EHLAEW BT — 4y & 50 HE
He#sth (Bl COMM_CTRL[STACK_DEV] =1 [fi#sft ) 218 8 NMELLFTF 748 . a2 Wil UL & L UG 75 47 48 Ho ik
( Hbhk7B ) PS5 N A7 88 s 7717 . WIaa kb i) DATA_SIZE Bt B Hi it a7 as AR

A A WifE RN e s D BT A 2t (H R COMM_CTRL[STACK _DEV] =1 H#8E A SHiT6 4.

[DIRO_ADDR] =3 [TOP STACK]=1 @ [DIRO_ADDR] =3  [TOP_STACK] =1
COMH
Device in top of stack COMH
responds first
S3 s3
C?""'L comL @
After S2receives
[DIRO_ADDR] = 2 response from S3, S2 [DIRO_ADDR] = 2 All the devices identified as
also responds and = “stack” execute the command
COMH process continues for g COMH except BO (as it is identified as
the rest of the device. H “base”)
o
- S2 ;’ S2
] £
H [
S COML BO (identified as base s COML
o device) only forward the s L A
< B response and does not £ x
f [DIRO_ADDR] = 1 retumn its own data <E> E [DIRO_ADDR] = 1
I
£ COMH ; ° COMH
£ x T =
Eg 2 g
8% st %3 st
HE st
B £
=S comL COML
S8
n £ _ Hostsends Stack
[DIRO_ADDR] = 0 A Read command [DIRO_ADDR] = 0 Hostsends Stack
COMH COMH Write command
BO
< BO
RX|¢ Tx Mcu RX Tx McCuU
comL T RX comL i RX
(a) Stack Read Command (b) Stack Write Command
s
S
&l 7-30. HEAREBUS A
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R 715, FEREEUE N

FHRE AR R A4 THLRERERRE A s
_ \ * OTP RS E AN S1. S2 71 S3 i)
e M 812 S3 R 16 PRBAK OTP_PROG_UNLOCKAA Z 1D 7%
B e €5 VR HHE VER
YIE T OxA0 | 4h% A 0xAO 0xB3 0xBO H T 1 #H# SN |, OxB1 HT 2 F7%
FRAME_TYPE = 1 HARG A, OxB2 T 3 RS A | KLk
REQ_TYPE = 0b010 = Ht kit e
DATA. SIZE = 06000 LA

FRAME_TYPE =1
REQ_TYPE = 0b011 = #:4: 5 A\

DATA_SIZE = 0b011 = 4 =i

B NG | B H A A i as Atk 527y ANiEH TC 5 A5 A A il S g 4 Bk ==

AT A bk 0x0568 | ZLLIN 1) 2 fran L aa b ( Ay 0x0300 CCPNIbEFea 3 G/ Ehah: il @ N ]
VCELL16_HI [t ) OTP_PROG_UNLOCK1A il )

45 OX1F | $E/REA 2 1FIR B 32 N5 IEHE ( RIMMEE | | 0x02B7 78BC | 5 X OTP_PROG_UNLOCK1A %
0x0568 % 0x0587 ) ( 4§/ VCELLn_HI = OTP_PROG_UNLOCK1D [t
0x80. VCELLn_LO=0x00, Hin=1%

16) .
CRC 0x5C2D 0x0BD7

7.3.6.1.1.2.2.3 BB/ G

I HBEEHL

TEAT 1% iy & 2 BT L 0 B 2 bk AT [TOP_STACK] fii. T iy & M HE 2 fe sk a8 8 i ( HEAR AR
FIFE RS ) AR A m i, A R R T iE SR U Z A7 e 2 8. | RS B A & il b 20 AL 55 S 4R 27 A7 2 3t
e (HehEF B ) FIEGR B ( BRI R A A ) o a2 R = R DATA_SIZE FBHIRA N
0b000,

A WE R 2 TR EE R T S, TS S O R . AR S (E] , COMM_CTRL[TOP_STACK] = 1 [f)#%
PRNG SR T BT, MEARR R RN SRR (bl N ) #RSSEAE BT RIAR AR (il N+ ) WSS PR G o R
FEFEYSC I RE B64E CRC. Wik il N+1 (ma Sipirh 3L CRC 45 , WIASAE N A2 b HyH B JF A4 e
CRC #f#.

I 7-16 , & BO & S3 2L 16 NS HUE RIS o XHZ a2 I ROE 4 AN e S (BN 381
=AM RO ), AR ARy 38 AN (32 MR AT + 6 MY ) o R BRSNS SR
bk B, ARRRNA S 2 6 2 AH R AR AR ik B, KBRS B AR ORI . ALK i Se Uik B S3 [ B
i (ToS) , SAJEHMCKR A S2 FIma R , SR S5 S BRI | & J5HUSCR E BO R .

I BN

AT LATEASK FH B 3 FHE S 5L R Z a4 . )85 N 0 EHLEE W@ — 4% dy & 5B 4G 1L BE b BT 28 1R B
2\ LTINS AW A S A A hE (bt 7B ) FIE N AE 8 AR 73 . wIas 4k i i
DATA_SIZE 7B 2 E W i fran 8 & .

Ay WUE R BIZAEREH T 230, A9 1EEE T R D S AT Z @ 2o
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Broadcast Read command being
forward through the stack

[DIRO_ADDR] = 3

[TOP_STACK] = 1

[DIRO_ADDR] = 2

[DIRO_ADDR] = 1

[DIRO_ADDR] =0

COMH @
S3
Device in top of stack
comL responds first
e
©
z
COMH After S2receives o
response from S3, S2 =
also responds. D
s2 P ]
°
c
COML £
Process continues until g
all devices send their o
response .%
COMH =
I
©
S1 S
©
<
COML @ @
Hostsends broadcast
Read command
COMH
BO
RX TX MCU
X RX

(a) Broadcast Read Command

through the stack

[DIRO_ADDR] = 3

[TOP_STACK] =1

[DIRO_ADDR] = 2

[DIRO_ADDR] = 1

[DIRO_ADDR] = 0

COMH
S3
COML @
All the devices execute the
vy command
COMH
S2
COML
COMH
St
comL @
Host sends Broadcast
COMH Write command
BO P
RX Tx Mcu
TX RX

(b) Broadcast Write Command

B 7-31. T HBEEUBA
RT716. | BEEUEAN

EHRRN) A4 EHREM) HEEANMS
_ . % OTP fRBURILE A\ BO. S1. S2 A1 S3 i
B BRSO AR OTP_PROG_UNLOCKI1A % 1D %775
Wi B i R Hoi R
WG 0xCO |#%:k 0xCO 0xD3 0xDO HIF 1 FHEHHEA , 0xD1 AT 2 745
FRAME_TYPE = 1 HIRE N, 0xD2 T 3 FHHIRE A | kit
REQ_TYPE = 0b100 = /" #iH K.
DATA_SIZE = 0b000 FEAp
FRAME_TYPE = 1
REQ_TYPE = 0b101= /"5 A
DATA_SIZE = 0b011 = 4 1
A Hh ik AEH | TE WA WA g bl AiEH TC T AE A WU S N A ik
AR bk 0x0568 | ZLELHX I A7 fras it gn it ( Alh 0x0300 |5 A& AP amIhaL ( A5h A
VCELL16_HI fjsiuht ) OTP_PROG_UNLOCK1A it )
Evel OX1F | FoR AN FIR [ 32 AT 4 ( RIMHhaE | | 0x02B7 78BC | 55\ OTP_PROG_UNLOCK1A %
0x0568 | 0x0587 ) ( f&i%%F/ VCELLN_HI = OTP_PROG_UNLOCK1D [f#4{t
0x80. VCELLn_LO =0x00 , fin=1%
16) .
CRC 0x422D 0x6BD1
7.3.6.1.1.2.2.4 7 #BEAKN

B, SO ERYE [DIR_SEL] W EHWGES . B4 WR S [DIR_SEL] ¥ & M I K@ mi (54
[DIR_SEL] =0 i} ) COMH #Uitan 4 ) , M@ EARC R T 1B AN m & H T7E ENL T B a1 5
ST M B [DIR_SEL] WE M4 . ERIEE T EREF , ZardMMNS [DIR_SEL] W B A [ 177 742
. BREMER , 155/ 7.3.6.1.3.4,
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BN N RIA R R 2B T A 8E , (EAE S AN CONTROL1[DIR_SEL] 2 AMATAR HoAth 27 77 2%
WHE , LBREE MR ASRNEEME , WS8R D EREE IR,

-

~

[DIRO_ADDR] = 3

[TOP_STACK] = 0

COMH

S3

COML

[DIRO_ADDR] = 2

COMH

S2

[DIRO_ADDR] = 1

[DIRO_ADDR] = 0

A4
Host sends Single Write command to change
2 B0 communication direction

RX [l TX MCU
RX

COML T

Host sends Reverse Broadcast Write
command to change stack devices
communication direction

Reverse Broadcast Write Command

B 7-32. T BEARMN
RT1AT. T BENRR

EHRER) BEANR NS
5 EHTEER TR 34 L& [DIR_SEL] =1
PFEL e R
YIEL TS OxEO a2y OXEO
FRAME_TYPE = 1
REQ_TYPE = 0b110 = |35 \ % 4]
DATA_SIZE = 0b000
SLE R ANiEH TG T 7 Ay A Mt o s 2 btk =745
ZEIE S 0x0309 CONTROL1 #1745 ik
B 0x80 & E CONTROL1[DIR_SEL]=1
CRC 0xC014
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7.3.6.1.2 6t

FAERE B R ZE 2 E S R, DUROR IR B PR i A U, (EMS) R 35 K st (BCI) FLitE . %93
A7 AAE COM*P A1 COM*N 5| Il A& 4 A B s A A i et . £ 2 e b Hfitkerh | fAE — i E |, b &)
L EALT R b, B AT 8 I XS L R 1) 58 4 S L ) re b 2

et SR A 3 i s G P A o P SR B HERR P B3 2 (S 55 X THE[R — PCB LA Z AN, o0
() COMH/L 51 [EERE T — MNP REHE RS . X TREFERCRIIAET | AT Re/ ZA00MuER . X Tl i
PRSI, &2 AN B o A RIEFRITIFRRREAEE | ES T 8.

7.3.6.1.2.1 F7EER I BB L)

FGAEHE R A AT, KIfE COMH A COML #2100 B — AN RIZES (TX) Al— Nl (RX). TX 1 RX I
BE FH T A 0 1 10 22 SRS AHEARAS T 1 sha% . 24320503 WAKE ping/5 R, @15 /7 W i CONTROL1[DIR_SEL]
M COMM_CTRL[TOP_STACK] M. E 4T E . AXHHMELE , WS W1 7.3.6.1.3. k4, F - w LA
DEBUG_CTRL_UNLOCK. DEBUG_COMM_CTRL1 il DEBUG_COMM_CTRL2 %17 %% , 7EiB (5 M a0 T it
1T R LA COMH #1 COML f5e a4, ARTEAMEE |, 1S 7.5.4.14.

7.3.6.1.2.2 AL #E )

ZHAEEE (EH ) O AR A3 Ay el . Ml E etk LSB , R)a BiilaE— 4 (RAAMSIEL) B
il DR A S HH AT B

o 0

CVDD- - - -
COM*P
COM*N [ I N )
CVSS: - - -
2 X tpw_pc P }“ trw_oc— [
[ I M )

COM*P — COMP*N

—» [<—tpw D — [<—tpw D

B 7-33. FH1EEENIE X

— AT LA FIITAE | BEE R PAS SYNC 7. —/ MGGz, A LSB DO %I MSB D7 1)\ ##i Az ( DO £EM
WEZ ettt , D7 faftehn , L 2RAE RS ) .

FAEEH AT SR A SYNC ARG 5 B, AR b R IR . SRAG I 2 L AT A 8%, MRS b2

IR B AL AR R

o B SALAI SYNC 72Tl |, i g Ea 4% |, W DEBUG _COMH/L_BIT[SYNC1] = 1 Bl¥ T4~ COM
it B2 B

o WHRMETSHSA SYNC A HEH I 8 tH T YE |, W DEBUG_COMH/L_BIT[SYNC2]=1.

PR B R SYNC L), MGk & B D e ik B ay A0 B 8% o S8R 4R A 2 75 BT8R, o

BRI BNHR , MESEZFEH P REFHEE (BERR) 7. DEBUG_COMH/L_BIT[PERR] = 1 Bl T4~ COM

ity RS B4R . DA SR % B 7P Y BERR 47,
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o BA R HIREASKIR R EAN G S MR U, AR SE MRS A 5E 1, A RS R 0.
DEBUG_COMH/L_BIT[BIT] = 1 BLR-TFHE~ COM it I K6 I 21415

SbRIE , SAAE E R A B N — N WRSS IR RS 1 B0, B L O L, AR

FHF I E BERR fii. et Bl s BERR S4B N 1 B, Bk ZKAT R T R E

DEBUG_COMH/L_BIT[BERR_TAG] =1 , i/~ B 1715 HA BERR. 20 1P 585717 1] fe 2 S B A 5

R, HFHIER

Reoxfil 2 72 B ek i B DEBUG_COMH/L_BIT[PERR] = 1. FI&EF7 5 4k4:7E 1% B BERR KI5

TR E R R, I R SRR AT

Byte in daisy chain

Communication transmits
from UART  ~ ~

N\
o / \ —_
| ‘ /0 |
/ \ |
I _ I / \ I -
g g / \ 2l
| 3 H / N
£ E I / \ z ;I
lle I 2 [ / \ I§ 5
transmission g s \ 5 £ I
| 8 = | 7 . NI
< synopo] &,/ DATA[7:0] g &
+1 :
COM*P - COMP*N € — % I [ : : : : : : : : _11! % - >
SYNC=2b0o | DO DI D2 D3 D4 D5 D6 D7 |
— = —_
\ /
\ /
\\ //
~P Additional bits used for daisy chain transmission 4 ~
] _Z
= s £
3 s 2
£ a5
3 e B
& SYNC[1:0] DATA[7:0] 2 &

COM*P — COMP*N

1
< T

-
v

0 D1 D2 D3 D4 D5 D6 D7
‘ 1.375 us of bus idle SYNC =2'b00 0o 6.5?12 nom:ianal ° 0.5 us of bus short

Bl 7-34. Z5EEE T RE
R 7-18. LT RE X

frisk L]
WIS (B0 ) | RRFSIFh , HERE R LITIRRFERIE 5. MBS IS SYNC Az T BN 745 2.
SYNC[1:0] GA%4 0b00. SYNC A7 I T Bl BP0k 715 b BN PR A 7 /ST | AT et e A R 485 e 1 0 O foe il

mukess (1 4r)

WitEEE (SOF) ML nJa ki 7 5 BRI |, RUEE TS W TTIE. HERR 880 7 B i BRI FIE (5 .

ST AW | A A ST E SOF fif , A UART 15 #3516 55815

VAL TR S BIE K AME B o FEBAE R R 3 Bt KM BRI B 1 7 T O AR R 3t % & F — 4> SOF {7,
UART COMM CLEAR {55 B UART #:ic4% , HhWifZiEmmistsE. Hitt , COMM CLEAR Z & R — 53545
¥ SOF # &4 1, K2 COMM CLEAR #57R #2475 UART Jf E 3 shiffs .

Data[7:0]

A A5 WU S B
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KT8 FHEFHEFTHEN ()

fris ]
FAHE BERR [ FORfE % R EA R 4B B F B 7 BERR M 90 |, A E Y E BERR = 1 (0150 T & 544
(1fr) T

TR LA N — SR EFT I B R — A8, BT AN T R BNEE HHR . SR, [BERR] AL
PR 2 P87 2 A5 WUAE 2L 50 B 2 55 0 1) 7= A AR
JRIRERS (BAL) | fERdigaR

FAFATLL 2MHz (AN 250ns , BiiExT 500ns ) BOSRE AL fr . IS 2 ) AR N (R OO T UART R
B (IEHEBITRE TN IMbps ), (BT 5AL 4G (R 46 2 AH [F] o 3015 Wi FH 7775 2 18] 1R 20 PR B T 5 SR o E R 2E Al
MDEAEOLN | BEE SRR EA L, NE—DFIREE TR® . EXFEILT |, 5075 18] 5 & By
DA B A5 O RS e . %53 0F So Vit STACK RESPONSE 25 1753 ¥ B 70 W R ) 57745 2 1) 4% A\ B4k 4
T B o

Apply to response frame only:

Additional byte gap configured by
STACK_RESPONSE delay

Up to 8.375 s for a byte \u Up to 8.375 s for a byte

T S R TR S T -

10.875 ps at 1Mbps
40.6us at 250Kbps (if comm debug is enable) Nominal Response byte to byte delay is fixed by the UART
baud rate

Bl 7-35. ZE8E T AR S

7.3.6.1.3 4585

M SHUTDOWN RSk s tE R A G , EHELIE LT 0 R E shds k47815 .

« EHLKIE WAKE ping PAHE B 28 0F ol 28k N ACTIVE B, 7RI FErdh | 3488 b 10 28 MR 4 JLAE 3 1%
B E (R AR AR ) R E H B i) COMH F1 COML ¥
- SERIZERE , IR SCRET RS N

o ENSATEBIFHE , ARSI A8 1 Uk
- SERZGPIRSE | RURISCRE) T RIS ANFI B U S N .

« EHLEE COMM_CTRL[STACK_DEV] ¥ [TOP_STACK] fii. ¥&Ii (ToS) #:4-#24H H: COMH ( & COML ,
B TIBE T ) BRIESS
- SERGZPRRE , WRSCREATA A, BRSO AU B N RIS N .
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[STACK DEV] = 1
[DIR_SEL] =0 [DIR_SEL] =0 [DIR_SEL] =0 [TOP_STACK] = 1
COMH COMH COMH
- s3:
Based on [TOP_STACK]
s3 [DIRO_ADDR] = 3 s3 [DIRO_ADDR] = 3 s3 & [DIR_SEL] seting, S3,
in this example, disables
its COMH TX
comL + s11083: comL comL
eeeeee WAKE ton
Identified itself as $1 Dk [STACK_DEV] = 1
[DIR_SEL] =0 Both COML and COMH are enabled [DIR_SEL] = 0 [DIR_SEL] =0 [TOP_STACK] =0
COMH COMH CoMH
s2 [DIRO_ADDR] = 2 s2 [DIRO_ADDR] = 2 s2
comL comL comL
[STACK_DEV] = 1
[DIR_SEL] =0 [DIR_SEL] =0 [DIR_SEL] =0 [TOP_STACK] = 0
COMH COMH CoMH
st ' [DIR0_ADDR] = 1 st [DIR0_ADDR] = 1 s1
comL comL comL
BO: Receive WAKE ping.
II Identiied itself as base. II II [STACK_DEV] =0
[DIR_SEL =0] (default): COML . TOP STAGK] = Host:
[DIR_SEL] =0 (both TX and RX) is disable [DIR_SEL]=0 Host: [DIR_SEL] =0 [TOP_STACKI =0 G onfigure COMM_CTRLISTACK DEV]
COMH COMH Perform auto addressing COMH & [TOP_STACK]bits to each device
WAKE ping
B0 [DIRO_ADDR] = 0 B0 [DIRO_ADDR] = 0 B0
RX Tx Mcu RX [ % Mcu RX [ Tx Mcu
™ UART RX ™| UART |Rx ™| UART |[px
(a) Waking up device using WAKE ping/tone (b) Perform auto addressing (c) Set the [STACK_DEV] & [TOP_STACK]
S 4 R
& 7-36. BL B B FETIEME

7.3.6.1.3.1 (HHHECAIHESE

a8 WAKE ping/ & SRR AL 5 7E 8 T A2 B

o LSS i UART 5 NS 284k
o MERRASE 3Bt COMH 1 COML 5 3 i 28 1 i 4 1) 24t

RS 4@ RX 51 H WAKE ping Mefig | 1 HEkk 23 1F 4558 = COMH/COML 3 K it WAKE %5 Mg, B |
PRAEAE WAKE ping B WAKE ik 1F %Uﬁaémﬁraé%s#jzm&%&#o %15 BAE#/E AVAO_REF et | %k
TERTA IR NI A, I B s WAKE ping/ & 1 B #52 ilET -

i f#H] CONTROL1[DIR_SEL] & , Z:JRa R A IR M8 B4 16 I 11 ( ARSI s ) o« WRENLE L
CONTROL1[DIR_SEL] % & , 2EJas 115 FFric & H COMH/COML.

&
FHAETE M [DIR_SEL] %8 J5 2 /> 100us HIGIEME , AR E1E5¢ % COMH/COML EHiic & .

7.3.6.1.3.2 G351-F4F

B EAE AT TR A ME— (a5 AF A e A B U CIEH AR o 4R TR SR RO P A5 A4F 20 e 1 AR R R 2 F
Hohit , U REAHERR R AT BREANERAE . BeAh , AN AR EON L AL 2 3 BUB E IR .

% OTP w2 F bk AR AE |, WERIA S AR EE A 0x00. A T4 EHL S ML 384 (S — DR ) &
5, EHLA TG HECIAR 0x00 defiitihl. R0, fsfFhk 2 gg LA R

o BRMFIERERTUMEMIE T4, A% 0x00.

T S LA A URAZ T . R U0, AR EEALR 0x00 , U R — NIk A T 0x01 , F—M4%
PRI R 20 0x02 , MK ERAHE

TG A3 F SRR Z 71, BrE 80 Ub T ACTIVE K. 7EZRETN |, SRR BEANG 4 | Eimd
HHT AT . RH¥E CONTROL1[DIR_SEL] W& , H3)TFhkid &k 2k i & v DIRO_ADDR Zi47
% (24 [DIR_SEL]=0W ) 5 DIR1_ADDR %47#% ( 4 [DIR_SEL]=1HK}) .

7.3.6.1.3.2.1 R EH /1ML

CONTROL1[ADDR_WRJ] fiija H B2 FHkiE . iR , Sk H COMH/ICOML ( kT [DIR_SEL]
WEH ) KERFFE-—DPEEWMHNK (EBEA)FHEERE , XKELH B S HEAMHIE ) | Bk
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CONTROL1[ADDR_WR] = 0. 43 T —MEfEN (S H0TF ISR | R T sttt ) | stk
SRIBER R ET A8

[ADDR_WR] = 1
COMH
S2
[DIR_SEL] =0 [ADDR_WR] = 1
COMH COML
s2 Q S1 transmits: DIR_ADDR = 0x02
oML [ADDR_WR] = 1 [ADDR_WH] =0
4 COMH COMH
[DIR_SEL]=0 [ADDR_WR] = 1
Yy St [DIRO_ADDR] = 1 st
COMH
COML COML
S1
BO retransmits:
DIR_ADDR = 0x01,
COML DIR_ADDR = 0x02
+1 Host sending: S1 receives:
{ADDR_WHR] = 1 DIR_ADDR - 0500, JADDR_WR] = 0 DIR-ADDA & x5
[DIR_SEL]=0 _y ¥ DIR_ADDR = 0x01, it . B
COMH DIR_ADDR = 0x02 COMH
BO BO B0 recei
< DIR0_ADDR] = 0 receives:
RX [ % Mcu [DIR0_ADDR] RX DIR_ADDR = 0x00,
X UART RX X K/ DIR_ADDR = 0x01,
DIR_ADDR = 0x02
(a) Set [ADDR_WR] = 1 to all the devices and start sending in the (b)BO takes the 1°! device address sent by host, clear [ADDR_WR] (c)S1 takes the 2™ device address sent by host, clear [ADDR_WR]
device addresses and retransmit the rest and retransmit the rest
Il o=
7-37. BE) 4t
)y
7.3.6.1.3.2.2 #& COMM_CTRL[STACK_DEV] 7 [TOP_STACK]

H 3 Fh R e — SRR RE COMM_CTRL[STACK _DEV] 1 [TOP_STACK] % & . W Zifd & iX i A feft)
RS AR U B N IE #1817 .

o JLJESE : [STACK DEV]=0 H [TOP_STACK]=0

o HERR S ( ToS #41:FR4 ) : [STACK DEV]=1 H. [TOP_STACK]=0

+ ToS %Mt : [STACK DEV]=1 H. [TOP_STACK] = 1

% CONTROL1[DIR_SEL] = 0 ( BN #8448 B o f ENLR 1L 2 i M COML f£5i%] COMH ) |, & 7-19
R T B F U0,

£ 7-19. 5334t

P72 ] B
1 WRAEPAT BB IR Z BT AL T AF R AL, T EPITZD IR

BB N, DIESNF M EFD A e a8 4F DLL ( (ER8UEH ) /M.
EHLRIET TS AL 0x00 ‘5 A\ ECC_DATAT % ECC_DATA8 %174,

2 Ja B3 FHE .
FHLRIE 5 A LI B CONTROL1[ADDR_WR]=1.

3 RAL ISR . EHLRIET B N LU ES: L E v DIRO_ADDRJADDRESS5:0]. LA T 2% 1E5E 3L a8 =A s fE iR
i -

1. fEHEE 0x00 K5 A KIAF| DIRO_ADDR %547 4% .
2. fEHI%E 0x01 KT 355 N K% E] DIRO_ADDR 25474 -
3. fEHIEE 0x02 K4 5 N\ %% B DIRO_ADDR 757745 -

4 AN E COMM_CTRL[STACK_DEV] Al [TOP_STACK] fir..

B EHLAEARERBE RSB, LR E IEHiT [STACK_DEV] f1 [TOP_STACK] 4.
I 2 (B rEELEER)

1. EHRIES S AL E [STACK_DEV] =1 #l [TOP_STACK] = 0.

2. LN RE [STACK DEV] =0 , IR ( ABIT AR 0x00 ) RiEHABIEA.
3. EHLEILEE [TOP_STACK] =1, [[] ToS #&#F ( A Ayttt 0x02 ) Rk BRI AN
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RT719. BahFHE (8)

b2 R
5 MRAEAT E 2 F IR 2 AR A T R AL, W T BT T

RERUEEL , LRI 17 LR BTS2 16854814 DLL Rk,
FEHURIET FEELE LS ECC_DATAT % ECC_DATA8 5 fi4% . EHLATREA S HU A Bt , KON Z B 32 A5 DLL.

7 HWR X . 6 RO DIRO_ADDR 27748 | VAR TG SR bl | TR 57T S0 0 R -0k
8 U AT R4 BN SR U BBk [R5 DLL |, MU A R 45 e TE A 0 o S SRR AR S R 00, 5 0 o i 2 17 %
7.3.6.1.3.2.3 JE#E LM A 7715 7 OTP

#4444 DIRO_ADDR ( 7£ [DIR_SEL] = 0 iH{# /] ) #1 DIR1_ADDR ( {E [DIR_SEL] =1 WH{§i[f] ) 5728 K477
HAEE . fEAZFHE RS, B S NX A AE A 2 — , BRI aR Al 2 B AR 2

FHUATCUE RS [DIR_SEL] = 0 F1 1 Ji I as bk g F2 2] OTP o, MM SR VFTE 2R AR AL N2k O gm A2 i bk
NTHE bR FESR] OTP b, BNV T bk S N\ OTP 1% {748 DIRO_ADDR_OTP ( 1t [DIR_SEL]=0
A ) #1 DIR1_ADDR_OTP ( £ [DIR_SEL] =1 IWffiH ) J-44T OTP Zift. XA T A AU AE OTP
HRFERE |, BB ENUH TR TR ERFER OTP H. XA T2 7 S A2l (5 MM s bk B B . B %%
FEVEANE R | 1S 7.3.6.3.2.

7.3.6.1.3.3 /G655 765 DLL
B AR | B SLEEP i3 A\ ACTIVE B, MCU MHAT B S AFIREL |, DAR 26 16 5% 284 - (1 DLL.

FERAFRALEOLT , WRARAE OTP rhotf S bkt 1T 2w A% , W MCU a2k AT B3 k. DLL [F20 R Zob PR —
oy e WRAE OTP Xt e b dEAT T 9mfe , MR AR LR A3 k. R, MCU RighAT 3R 7-19 FrosiiE
UGN EMEEBOL IR (YR 1 FPEE 5) KIF2D DLL.

22 {di | SLEEPtoACTIVE {25 M SLEEP (i N\ ACTIVE #i | 2sth A E A, B2 | 8T 1 £k
FATREINE NFSEEL , AR AR . TR 21 P RR IS AR SR BUP IR | (BT OTP_ECC_DATAIN1
HEAT 5 NAEEEL .

7.3.6.1.3.4 H G5

Zar IR TERE IR R AL 280 . A2 280, PSSR 22 18] (1 FL BE W T AN R IR I ARA R 7 R IE 5
BTy L as fFBIEAE . BNV RS h W s fF SRV ENLDISGEE T, DME S S B 8 A AT
HAE . XFERT DA IR % 4isAT |, ERIZB T i h b B R

CONTROL1[DIR_SEL] #=#i@ 15 /7. w4 ii4E [DIR_SEL] A1 [TOP_STACK] ¥ & E ¥i. & COMH 1 COML

Ui 1o 75 ZEHAT B 3 T Bk i P ok 587 -0k e ) 3845 7 1 g 2 A4 b ko

TN TH AR AN EEAN S AR K8 AE 7 S Ok [DIR_SEL] =1 (R

1. ENUREAAN B ENLLESEL RS [DIR_SEL] = 1. FE2 K25 H COMH 5 F H COML.

2. FENURE RS NI LSRR T 84 L) COMM_CTRL #7345 1 HE .

3. EHLEESEE AR L E SR BN [DIR_SEL] =1, fEZS8h | BB E NTE [DIR_SEL] =1
Ji 1) FARREAE ( RV E DK EHLRIE B A A AL COMH &4 %13 COML ) .

4. FHPITAHZNFHELFE , UIFE DIRT_ADDR #Ff7#sp i Bl . BRI C A , 50 EHUAT CABk &
PLEHU S NP BR U B 3 F-hkd #2 A28 DLL.

5. FHLEEHIARINAAE , B ToS B K2R H L COML Ki%kas.
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Ring

[DIR_SEL]=0 l

[TOP_STACK] = 1

COMH
RX
[DIRO_ADDR] = 3 s3
comL
[DIR_SEL] =0 I I
COMH
[DIRO_ADDR] = 2 s2
comL
[DIR_SEL] =0 I I
COMH
[DIRO_ADDR] = 1 s1
comL
[DIR_SEL] = 1 I I
[DIRO_ADDR] = 0 80
RX
comL ™

Host:
Sing device write to
change [DIR_SEL] = 1

R —

UART

(a) Change the communication direction on the base device

> MCcuU

RX

Ring

[DIR_SEL] = 1 l

[TOP_STACK] = 0

COMH
RX
S3

COML

[DIR_SEL] = 1

i

COMH

s2

COML

[DIR..

SELJ= 1

i

COMH

S1

COML

[DIR

SELJ=1

i

BO

COML

Host:

Broadcast write reverse
direction to change the rest of
the devices [DIR_SEL] = 1

R —

(b) Clear Top of Stack and change the communication
direction to the stack devices

UART

> MCU

RX

Bl 7-38. A TEEE H B AR 7 [ Bl
BCEPANEE T A A2 s, ERURT DA )G AE 5 1 i Bk E 25 ik B

LSRR, ENLEIE AR F A AR R U@ AE T . BT B AEBE R AT 28, L AU S A B G R 2%
I [DIR_SEL] =0 VA K HARZ4: L [DIR_SEL] =1 BB NIBE. LKA M ToS 2834 , HAEE AR

[

[DIR_SEL] =1

[TOP_STACK] = 0

[DIR1_ADDR] = 1

COMH
RX TX

S3

COML

[DIR_SEL] = 1

i

[DIR1_ADDR] = 2

COMH

s2

COML

[DIR_SEL] =1

i

[TOP_STACK] = 1

[DIR1_ADDR] = 3

COMH

S1

COMH

[DIR_SEL] = 1

i

[DIR1_ADDR] = 0

BO

COML

RX
T

(c) re-address the device addresses for the reverse
‘communication direction, and set the new Top of Stack
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v [DIR_SEL] =1 i
COMH COMH
RX TX RX TX
S3 S3
[DIR1_ADDR] = 1
COML COML
AA 7
[DIR_SEL] =1 v [TOP_STACK] = 1
COMH COMH
S2 S2
comL [DIR1_ADDR] = 2 COML
[DIR_SEL]=0 >< [TOP_STACK] = 1 >< [TOP_STACK] =1
COMH COMH
[DIRO_ADDR] = 1 s1 St
COMH COMH
RX TX RX TX
y
- DIR_SEL] =1
[DIR_SEL] =0 [DIR_SEL] vy
COMH
[DIRO_ADDR] = 0 B0 B0 -
R [DIR1_ADDR] = 0
IR COML TX
4

(a) Use [DIR_SEL] = 0 direction to communicate to S1

& 7-39. £ P FESAA7E R BEWTIT B DL T Uy 15 B 4

(a) Use [DIR_SEL] = 1 direction to communicate to S3 and S2

7.3.6.1.4 iB/5480

BHA O Rl E e RE , B CTS 1HET 8841 CTL i 28 |, ‘BT T W UART s3G5 76851815 2 B AR 2L
Wi B RMUE XONAT AR AL AT AR BH b i b 3 15 R B (N B A4 ) o B SHERMYAE ACTIVE A T4 &
EFhHE. R E SHUTDOWN FEC A 4 22 A B B . fF SLEEP R\ T |, &5 it B as(E AR Fr R 45 .
7.3.6.1.4.1 4781580

T A5 R S b A B P ) E MUK H R 2R . EB I R B AT COMM_TIMEOUT _CONF[CTS_TIME2:0] £ i3t47
g fE. WRFHH , WA R A N oWk EE RS MRS, sk E
FAULT _SYS[CTS] i .

7.3.6.1.4.2 KiFE=80

KO (F AV LR @8 fF B T SLEEP Bl SHUTDOWN - #1 5{ LL 45 WL . i) i 39 m] 3 o
COMM_TIMEOUT_CONF[CTL_TIME2:0] fiiftAT4R%E . WIsRa il , ARSI AT o 12 iy g 0 2 o B A
o GRS EREN , W EALT LUl COMM_TIMEOUT_CONF[CTL_ACT] A& Ll FfE 2 —.
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* WH FAULT_SYS[CTL] =1 it X SLEEP .
+ kN SHUTDOWN #5K,

7.3.6.1.5 iF /5 1A

1% s AE PR AL IE S A S A AL W U6 FF KB B . N T BE N ZREE S, EAUE BB OXAS 5 N % 17 2%
DEBUG_CTRL_UNLOCK. i \##8i)5 , DEBUG_COMM_CTRL1 1 DEBUG_COMM_CTRL2 i\ & £
o

BUR R R, BB OxA5 Z AN S N DEBUG_CTRL_UNLOCK BIH] ( #ilin’5 N 0x00 ) . it
DEBUG_COMM_CTRL1 A1 DEBUG_COMM_CTRL2 145 ii& B 4nfal , COMH. COML A1 UART #i#4 3k 1]
2HIEFIBITIRE.

BENIEFE G |, UK REE LT 161
& 7-20. Bf5 AT

EHIT R fEREAL Vi B
524 COMMI/L ik B Al 3e4% | [USER_DAISY_ENJ | it [USER_DAISY_ENJ =1 , W32 1i4% DEBUG_COMM_CTRL2 #1781k &
il K 5 P B F H: COMH/L R 28 R 3%

W [USER_DAISY_EN] =0 , BIMEEEE AT , COMH/L W& b FIEH 24T
RE.

Y31 B BUR B2 5] UART | [USER_UART_EN] |5 [USER_UART ENJ =1, N=EHLA ¥ 8 [UART MIRROR_EN] = 1 J1E 7 521t
2l B AR E] UART , AT (EEHLAET I UART 482 LSz 1 Hr Bl sl R 1
Bl . e L UART @1 ik = S H0.

ST HERR RS | BRIAE L 2R UART TX. N T ERZIhEE , BHEWRE
[UART_TX_EN]=1.

I [USER_UART_EN] =0 , &5 A 5 UART MCHITEIRThRE. ik
[UART_MIRROR_EN] #! [UART_TX_ENJ] ¥ B tifil , UART 5K 40T I #5847
K

¥ UART %4 % 250kbps | [USER_UART_EN] |40 [USER_UART_EN] =1, M3:HL AT LA E [UART_BAUD] = 1 LI UART U
HKEUCH 250kbps. XK S B EEE F R R EHE

W% [USER_UART_EN] =0, Wi [UART_BAUD] ¥ B e , UART B R A6
FRFFTE 1Mbps.

DEBUG_COMM_STAT %1743 B 1678 UART Al COMH/L /232 ] J it L iifE (284 ) ) FPIRS AL Za7 17 2%
EFa77 COMH/L RIS AFER FPRAS o RS 27 A2 SRR 2R AT 508 |, JF BLAE 5 O 5 Fd A5 A
e SR R IR

FL b, ERE A R RO T, RSl e 74575 ACTIVE B MU Al XL iR 2 3w 17
A 2 B 20 (038 {5 W BORAS A A7 A, T R 8 15 Wk AR P R RSN S B, Bl DEBUG_UART™.
DEBUG_COMH* #1 DEBUG_COML* #i4#-4%. 1525 71 7.3.6.2 M1 45 7.5.4 T L IEA(E S .

7.3.6.1.6 ZS5EE

ZHAE R RFAT 2N ET UART 5EVAGBENRE. M2 RAFEHIEFERE. 2 [MULTIDROP] =
10, #81F COMH £1 COML ¥ 4% 25 H . 526465500 E ( BN [MULTIDROP] =0 ) F1—F¢ | 38R 3 F5 plr A 045 B
W BBSREE N, TRREEUE N HERREEU B AR AT S N AR, L AECE T, ASK AT AR A HER
M S MR T a4, WA T E & BRI E S 3R 1F | IS hk i m 2t L E
[TOP_STACK] fii. H53i{e5EE 5T —FE , [TOP_STACK] = 1 W 2shE R #F i dy A mF B shEE iz 0] |, 2844
MR 2SR R RSN . MeAh |, FEZ SECE T, UAER DM /T4 COMM_CLR PLRf{R—FKE (s .

7.3.6.1.7 SPI 4=
24 GPIO_CONF1[SPI_EN] =1 i} , GPIO4 % GPIO7 wJfit & & SPI L 8s¢F#: 0. SPI E8F 5704 1/0 -
* SCLK : SPI 8l , H#sfA , TP

© MOSI : E&FEER Y, thas ERSh AP ot
© MISO : EZFEERA | ik 5 NG 00K
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* SS: MaRfFk$E , 75 SPIE(E WA d1 2 1F2KE) .

COMH
bq7961x  GPIO7 p{ CLK
(ToS,83)  GPIOs »SDl  gp| based
GPIOS5 [« SDO  EEPROM
COML GPI104 »1 CS
A 4
A
COMH
bq7961x GPIO7 P CLK
(82) GPI0O6 »|SDI  gpj pased
GPIOS5 [« SDO  EEPROM
COML GPIO4 »| CS
A
A
COMH
bg7961x  GPIO7 P CLK
(S1) GPIO6 P SDI  SPIbased
GPIO5 |« SDO  EEPROM
COML GPIO4 »| CS
A 4
A
COMH
bg79e1x  GPIO7 »| CLK
MCU »| rx (Base, Bo) GPIO8 »SDI  SPibased
GPIO5 [« SDO  EEPROM
RX |« GPIO4 p| CS
B ™ COML "
Host talks to the device SPI control registers to Device read/write to the external SPI based slave via
perform read/write operation to an external SPI GPIO4...7 based on MCU'’s operation instruction

based slave device

B 7-40. SPI L83 EHERRACE

SPI_CONF[CPOL] ( ittt ) 1 [CPHA] ( i eh A7 ) 58 X SPI i k4% 3. 78 SPI I e AH B 5] A i 22 52 X
[CPOL]. WRAERT ( ZH—A ) BEMEEUE (5524 ) 8T MISO A1 MOSI #47KF8 |, WE X [CPHA] , 5t
R E TR N PRI k. SPI_CONFINUMBIT4:0] & %S5 2 /00 (105 24 fidi% ) .

—_ e~
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=1

CPOL = 0 CPHA

=0

CPOL =0 CPHA

Data Clocked

Data Clocked

IDLE
IDLE

IDLE
IDLE

SCLK
S

MOSI

MISO

IDLE
IDLE

IDLE
IDLE

SCLK

ss
MOsI
MISO

1CPHA=1

CPOL =

1CPHA=0

CPOL =

Data Clocked

Data Clocked

SCLK

SCLK

IDLE
IDLE

S
MOSI
MISO

IDLE
IDLE

IDLE
IDLE

ss
MOsI
MISO

Legend

Data on MISO and MOSI is sampled at this time

Data on MISO and MOSI is change at this time

A 7-41. SPI 34k CPOL 1 CPHA

MO SS PUBWIWIOY

UbIH SS puBWWOD

MO SS PUBWILIOY

(@
p))

thiaHiLOW

tacriLow

tcHiLow

tcriLow

DATA in

IDLE

MISO

DATAin

-

bl
< ! I TIDLE
LsBout | 1 !
] o
C

DATA out

X

tvau mos!

IDLE

MOSI

LSB out

twosiois

tvaLio mos

tvaLp mos!

4

CPHA:

=0

CPHA:

K| 7-42. SPI =845 FE
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& 7-21. AR SPI N BT E A

pi2 L]
1 AR &SP etk . ARSI, R ALEL
a. Xt SPI_CONF 2 {72575 N RIC & SPI {5
2 BNBARE (1% 24 fir , 7 SPI_CONFINUMBIT4:0] % B H45%E ) :

a. BEE T SPI NI EIE R E S| SPI_TX1 & SPI_TX3 Z1i#sh
b. SPI_TX1 f& LSByte , SPI_TX3 /& MSByte

3 EFEMERAE (AR 2L ) HPAT SPI B AN #AE -
a. Ki% SPI_EXE %174 = 0x01 ( B [SS_CTRL] =0 H [SPI_GO]=1)
4 %45 SPUBFE TR
5 Bk SS w1 ( BSKHE A &L, FULBUEEREWER SS 5B NEET )

a. K% SPI_EXE %7{74% = 0x02 ( B [SS_CTRL]=1 H [SPI_GO]=0)

£ 7-22. AR SPI 2845347 352 EL

LR UL
1 ficE SPI R apitt:. WAL 74K -
a. X SPI_CONF Zi 7233475 N K & SPI #f5
2 BN AT SPIIESE ¢
a. k1% SPI_EXE % 17%% = 0x01 ( B [SS_CTRL]=0 H.[SPI_GO]=1)

BHCEE (1 % 24 fi7 , £ SPI_CONF[NUMBIT4:0] W& HigE ) :

a. I\ SPI_RX1 % SPI_RX3 751784 " i HL SPI M A3 14-%d

b. SPI_TX1 /& LSByte , SPI_TX3 /& MSByte

5 HUH PR SS i 11 ( RIAR T2, UGG Rk E ¥ SS 51 R AR BT )
a. Ki% SPI_EXE %1743 = 0x02 ( ) [SS_CTRL]=1 H. [SPI_GO]=0)

7.3.6.1.8 SPI *f /5

SPI 244 B w i Fl DIAG_COMM_CTRL[SPI_LOOPBACK] fii J5 Fl ¥R [EI Thée. )G , SPL_TX* Zifiasth
BT E 2R SPI FE 841 MISO 51 BIFZ (ER Bhdm N |, DAISIE SPI F 8- Thit . X RAENFHATH |, BILIEH 4
EOE LRI AT IE AT %MK . X AT LASSAIE SPI DyRe 2 15 1B TAE. S/ENIEHR SPI 4% SPI_CFG. SPI_TX* fil
SPI_EXE ZFfi 23T 5N | (HAMRE I Z U P A S UM . a2t , AN 5| ITE 55 IRE T REFEAS | 7
IR [E AR BT A SO IR

AR T SE B SPLTX* AR h 4 i N SPI_RX* Zi/E %% . SS 5| a8 /£ % 5 F LOOPBACK #5xh
FAEI) SPI_EXE[SS_CTRL] Wit E . #E N\ LOOPBACK # 2 Fi 4% & CPHA 1 CPOL % , LHf{# IEH
1217, £ LOOPBACK #=\F ¥ CPOL 5t CPHA S5 it & T2 SPI fr i b BRI Bkrh |, BRI BUX 4
e

7.3.6.2 AL
7.3.6.2.1 HIEREELEH

s ML 2 SR s, Bl

© EIEREAE R A AT HL I, B OV/UV, HLES OT/UT 25

© RGHRAEIENNT SR, ISR AL, AR, RS

o HETA KSR AR , Bl = ADC A1 AUX ADC H#EATHI &AL E: . BIST i2474%

© AREBBITHESNZERE , FlInNEEYE. OTP CRC 4

© JEfEHRE.

FAULT_SUMMARY 5 17 H B R AN 227 — Al 300 0 s 7 1 — A B2 A AR ) A o 25 174 o
FAULT_SUMMARY & A %% 42 75 i AR e U0 21 (¥ 8 B R 2 fe v J2 IR S W 0 . 1 HL & 48 T DASE 391 48 i
FAULT_SUMMARY & A% %% UL A & B IR &, O0AE 75 22 0 3 ORI 4 0 (0 B 2 A7 4% ( Bl , 2R
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FAULT_SUMMARY[FAULT_OVUV] =1, M FEHLA] LA FAULT_OV1/2 Fl FAULT_UV1/2 2 A7 %% LA € WA~ L

CVEE A TR )

% 7-23 R T AN BARZ N ) 2547 5% 5 FAULT_SUMMARY 25 A28 HIXT R . 75 7.5 /4l T %% 7% .
£ 7-23. [RFHEF T

FAULT_SUMMA

FAULT_PROT

FAULT_COMP_ADC

FAULT_COMP_VCOW2

FAULT_COMP_CBOW1

FAULT_COMP_CBOW2

FAULT_COMP_CBFET1

FAULT_COMP_CBFET2

FAULT_COMP_MISC

RY B2tk FAULT_OTP | FAULT_COMM | FAULT OTUT | FAULT OVUV | FAULT_SYS | FAULT_PWR
BEBUREAE | FAULT_PROT FAULT_COMP_GPIO FAULT_OTP () |FAULT_COMM1| FAULT_OT FAULT_OV1 FAULT_SYS | FAULT_PWR1
BAR 1 "
FAULT_PROT FAULT_COMP_VCCB1 FAULT_COMM2| FAULT_UT FAULT_OV2 FAULT_PWR2
2 N
FAULT_COMP_VCCB2 FAULT_ COMM3 FAULT_UV1 FAULT_PWR3
FAULT_COMP_VCOW1 FAULT_UV2

(1)  FAULT_COMM?1/2 F1 FAULT_OTP 517 iR sy i) i 5 B 5T DEBUG_COMM* 1 DEBUG_OTP 7517 4% /R MU (5 B

TR

7.3.6.2.1.1 it F A8

DEBUG_COMM* 1 DEBUG_OTP 7y 4% #% /& i F RS i —F 20, 78 FAULT_COMM1 . FAULT_COMM2 #
FAULT_OTP 526 A i {5 B AR JE IR EE R 20

RT-24 RoR TRIRKFR . ARFAEGHAEAGEE S HTT 7.5,

R 7-24. FAREFER

Rk R 88 REFFRAL RERHIEIR A 7728
[UART_RC] | 53k UART [F43215 i & WU 5% e i DEBUG_UART_RC
FAULT_COMMT [UART_RR] | 555 B UART [y Bt si K3 W ke 5 ) i DEBUG_UART_RR_TR
[UART_TR]
[COMH_BIT] | 5 COMH —AN745 vt (K45 2 AR O ) i e DEBUG_COMH_BIT
[COMH_RC] | 53k H COMH Ui iy & AR 56 i) e DEBUG_COMH_RC
[COMH_RR] | 53k COMH R USESR 1% M 7 IR 6 g e DEBUG_COMH_RR_TR
[COMH_TR]
FAULT_COMM2
[COML_BIT] |5 COML — /™75 i {4 14 5% ) i DEBUG_COML_BIT
[COML_RC] |53k COML a4 WU 5% i i DEBUG_COML_RC
[COML_RR] | 5k H COML [0 5 R 3% M I iy AH G 1) e fee DEBUG_COML_RR_TR
[COML_TR]
[SEC_DET] |OTP # ffj #45K; IE DEBUG_OTP_SEC BLK
FAULT_OTP
[DED_DET] |OTP XU IE DEBUG_OTP_DED_BLK
7.3.6.2.2 HIEFREAIE (1
7.3.6.2.2.1 H/EFER

BRI B B 2B E AN R AL (5 DEBUG * & 78 P HIM AL ) « IRIEHREZ IR KR ,
e 4 fe Wi F) FAULT _SUMMARY 251728

AT CABE G — s | e B R IIR R A A br s, (HM A 2 SR 26 B (1) FAULT_SUMMARY ZF 4745
AT UL FAULT _MSK1 F1 FAULT _MSK2 25 1759 Jft it .
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il Z B W E 1 FAULT_SUMMARY[FAULT_OTUT] , £l % 8 FAULT_MSK1[MSK_OT] = 1 #I
[MSK_UT]=1.

ks BN | B IR TH AR B LR kA B RO R I NFAULT 5143, &5 NFAULT 5 EMEE | 53
75 7.3.6.2.3.

£ 7-25. HFE Rk
BFRRALAE TR 2R R T BRI FAULT_SUMMARY 775801

[MSK_PROT] FAULT PROT* [FAULT _PROT]
[MSK_UT] FAULT UT

[FAULT_OTUT]
[MSK_OT] FAULT_OT
[MSK_UV] FAULT_UV*

FAULT _MSK1 [FAULT_OVUV]
[MSK_0OV] FAULT _OV*

[MSK_COMP] FAULT COMP_* [FAULT_COMP]
[MSK_SYS] FAULT SYS [FAULT SYS]
[MSK_PWR] FAULT PWR* [FAULT _PWR]

[MSK_OTP_CRC] FAULT_OTP[CUST _CRCJ[FACT_CRC]
[MSK_OTP_DATA] FAULT _OTP. DEBUG_OTP_* hiJfiG [FAULT_OTP]
4k CRC 1z
[MSK_COMM3_FCOMM] FAULT _COMMS3[FCOMM_DET]
FAULT_MSK2 [MSK_COMM3_FTONE] FAULT _COMMB3[FTONE_DET] [FAULT_COMM3]
[MSK_COMM3_HB] FAULT_COMMB3[HB_FAILJ[HB_FAST]
[MSK_COMM2] FAULT_COMM2. DEBUG_COMH_*,
DEBUG. COML_* [FAULT_COMM2]
[MSK_COMM1] FAULT_COMM1. DEBUG_UART _* [FAULT_COMM1]

7.3.6.2.2.2 HELE {7

— BRI B #h ke, SRS S AT, BRI R A AR B . O B R AL, 240 e R A A i
BE, XGRS (B4 DEBUG_* & Afd# ) 2WIE . W R SR & A7 28 #TE F
FAULT _SUMMARY 25473 v I AR LT K5 i 5 B o 0 e P S5 AE 4 S e LB N EALAL , W FEIR SR A S
L. FEIEREMRLAERRE |, WEfsRas A R R AL .

WlEiE T FAULT _RST1 fil FAULT _RST2 #7883 T &AL 5 ks &2 A7 A0 5 w55 o i 57 > FH L 1) P ke 2 0 s R 25 2
TEAR 4

7.3.6.2.3 #fE54

FEHLAT LA PAT IR BGSRR A

o AWkl e A SRR FAULT_SUMMARY IRZS . Wi FAULT_SUMMARY A2, MSEUR 2% iR
SHAEUREEZER.

o B WBRIRAS LU S T BEAL B BRI AR F . M2 e BE TP AT 23 1) FAULT_SUMMARY ARNZEI | fli SRR 4%
4 NFAULT 5142, EHLIII NFAULT. 24 NFAULT #fil & i, BHLS#E FAULT_SUMMARY LFilt47
R E DA e DA R ) A

24 P L 23 b (1) NFAULT 51 BIFE SO il R 1) EALRIEAS S, HEAR 330 00 F0K FL i iR A5 BAL 5 2138 i
B, {5 BB COMH/L A B AH A ()l {5 B 28 Bk 1T % 4. 76 ACTIVE #aUF éiif?;zumr” MR, FEAS SRR EL 2
WEIRS IR A ZEE . 78 SLEEP #50F , 507E SLEEP A= i FAS I 5 A0 i e

ALLE S L E DEV_CONF[NFAULT_EN] = 0 kBfik NFAULT 5lJ. 5 NFAULT #25H B, 23405 £
FAULT_SUMMARY 7517 PR BN IR, (HASE NFAULT 434
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7.3.6.2.3.1 ACTIVE = FHIMIERE R

7& ACTIVE #::0F , % DEV_CONF[FCOMM_EN] = 1, WIHEkE S8 415 AT LAAE 5350 4% e 52 ot 2 A1 ik N G ok
o X4 [FCOMM_EN] =1 I, R 34545 i oL i 2% (- bk 7275 . A gtk 55 ( sndthik 35 A bk 74 )
H ) SOF 1o 8 F ARG, E S K 7-43, B EARTT I H AT PSRN .

|—{r INIT[7:0] |—|— - -I—{r Dev ADR[7:0] |—|— - —|—Ir — EG ADR[15:8] - —| ceoe
- = ; -

A Z 7 =
AN AN AN
// N // N // N\ // N
=L ——>———— |—E——s |—L s — —L ===
I SYNC [1:0] I | SYNC [1:0] | | SYNC [1:0] | | SYNC [1:0] |
G | e | G | | - I
I I I | | I | I
® © o 2 @
| 2 So-2b00 g I | 2 SYNo-2v00 2 I | 2 sYNc-2b00 2 I | £ swnc-2000 £ I
| 3 E I | 3 S I I 3 U_E | | g u? |
| o 6. | | a 5 | | a 6 | | o 9 |
5 I 5 I 5 I | 5 I
| @ I I @ | I @ | | I
L | L | L o L ___ |
SOF =1 SOF =0 SOF =0 SOF =0

| —— -I—{r Dev ADR[7:0] |—|— —— —|—{r _EEG ADR[15:8] |—|— —— —|—( — REG ADR[7:0] |—| XX
/\—\' ~ — \—\'
/7 N /7 b

AN // N P
—L——>———— I____\;____ I_,/___\;____ I_./___;____
| SYNC [1:0] | | SYNG [1:0] | | SYNC [1:0] | I SYNC [1:0] :
1 | H | K | Il
AU i i |
I | | |
- [ | o I o p
| 9 SYNC-2b00 £ I I 2 SYNC=2b00 3 I I 2 SYNC=2b00 fﬁ I | -g SYNC =2b00 2 I
5 s I g = | 5 = | 3 i I
I & 5 | g 5 | - E | - E |
| = | & | g I & |
| & I | ! | ! I
I I [ I
I [ [ [
_________ | 1 1 P
SOF =1 Fault Status = 0: no fault Fault Status = 0: no fault Fault Status = 0: no fault
Fault Status = 1: fault Fault Status = 1: fault Fault Status = 1: fault

(b) Response frame if [FCOMM_EN] =1

Bl 7-43. FE3E {5 NI R B RRES

T AEBHERAS A SRR, LA ToS S8R FR B I BUAIE S B F . IX PRSI (3 O & 3L
Wi o2 e o 2 e BE P RS ARE , ITTASE R 2 1R A L 2 L AR 28 5 o 7 ot F) bR A 6 AT BE 5

K 7-44 JEoR 1 MRS AT TSI i 4 X 3 2 A B T TH P 2 1 £ o 2 s 451«
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[DIR_SEL] =0 [DIR_SEL]=0
COMH COMH
RX (1) S3 is NOT at fault, returns its RX
33 response frame (fault status bit is s3

0b000) & transmits to S2

COML COML

[DIR_SEL] =0 v [DIR_SEL]=0 ,
COMH COMH

AT Fault (2) S2 is at fault, so it “OR” 0b111 to AT Fault
s2 the Fault Status bits of the response

frame and transmits to S1 S2
COML COML

[DIR_SEL] =0 Y [DIR_SEL] =0 v
COMH COMH

(3) S1is not at fault, so it “OR” 0b000 to the Fault
Status bits (resulting with 0b111) of the response frame

St and transmits to BO AT Fault S
S1 wi!l se:l FAULT?C(?MMS[FCOMM?DET]: 1 indicating (5) If FAULT_COMM3[FCOMM_DET] is not
COML a device in the stack is at fault COML masked, S1 and BO will also in fault state after
transmitting the response frame
[DIR_SEL] =0 3 [DIR_SEL]=0
COMH COMH
P AT Fault
BO RX< oY BO RX
T px Mcu ™
NFAULT] INT NFAULT
(4) BO detects the response frame has fault status bits set to - }
0b111, it assert NFAULT to host. It will also set -

- —

FAULT_COMMS3[FCOMM_DET] =1

F 7-44. ACTIVE B\ T & HHBRAS (W LB 52 HN )

AR HEER , B R SEIRE AL S 00000 HATEIE S ; BN, BRSNS 0b111 T EaH .
U, W R AGIERE T AR AT SR AE A AR R, RS 0K 9 0b 111 O TR AR RERS (1 NFAULT SIIIAERL , &
RPN HBRREA 1.

WAL G ER ARSI R D A SRR AL 1 i S 2R 22 % B FAULT_COMMS3[FCOMM_DET] =
1o WIRAZMBE ARG BRI , SO0 T HOROIRES o F kAR e SIS | 25428 iR A 5 0b111 #4178z
5.

FENVHAT | FE 152 HCRAS WU 2 A 5% (18> o A2 LB B il s DA R i s g AT A 2 AR
7.3.6.2.3.2 SLEEP B PRI R B8

7& SLEEP #30F , LA kB A4 24

o PRI OTP 472917 CRC K

o PR

o HJE OV. UV FHRFZ K

o O OV AUV RS (WS E R T OVUV f#58 ) .

o IEHEPE OT A1 UT K& ( Wi EH T OTUT £9748% ) -

75 SLEEP B Nk Tl G |, Rt 7 — AN an@d A E 5 ( #8H T IEFRE ) Al ( #34F
AT IR ) TR SRR AS B IR T . IX 4L 1 DL S E ar WU R Y 7 1) (2T CONTROL1[DIR_SEL] %
B ) . AT HEERGES IR B R IR (AT DAFE R ZR flk NFAULT ), 208 — /N IR ZE ok 3
7E SLEEP #i M L4 R4 .
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Coo T T 1 Coo T T k
| [DIR_SEL] =0 | | [DIR_SEL] = 1 v
|
|
l ‘
| |
S3 I
|
| (ToS) | S3
l ‘
| |
\ A } ;
| | |
I | | |
} [DIR_SEL]=0 | l [DIR_SEL] = 1 v
|
l ‘
| |
|
} S2 I S2
| |
|
l ‘
|
} A \ 1
| | : :
|
| [DIR_SEL] =0 | | [DIR_SEL] =1 v
|
|
l ‘
| |
| I S1
| S | (Tos)
l ‘
| |
\ A } ;
| | |
| \ | I NFAULT is asserted if BO
! [DIR_SEL] =0 } \ [DIR_SEL] =1 v‘ receives Fault Tone
|
l ‘
| |
| BO } BO
} (base) MCU | (base) MCU
| NFAULT < I | NFAULT |- »{10
\ ! ‘
| NFAULT is asserted if BO f | !
| receives Fault Tone ! ‘ |
b e e e e e I
(a) Traveling direction with [DIR_SEL] =0 (b) Traveling direction with [DIR_SEL] =1

B 7-45. KIS S B SEE RATHE T
6 A 5 R0t b 2 2 58S AL 28, — A EEX A F RN SR R — 'L, i
WG 5 A S RN e I S X RE — L. AXRFAER , ESRT11 7.3.6.2.3.3,
7.3.6.2.3.3 25 S A E 0
A LLE % E DEV_CONF[HB_EN] =1 A1 DEV_CONF[FTONE_EN] = 1 k3 IRz S Mk i ik s, M
A fHXEeEHE M. 5w [HB_EN] #1 [FTONE_EN] W B |, Arili{s 5 A # 5 I 28 48 SLEEP #a R i & JF
Ja o T G DR DA 5 B e R o v A D0 381 B (A NFAULT 8% FAULT_SUMMARY Zif74sER0 ), Nl
it [MSK_COMM3_HB] = 1 5% [MSK_COMMS3_FTONE] = 1 5z,
B EA “ -7 MR RIS TS 5 A S . B Z B X BAE T s . SEE S RAR , SE
S R AR e MR AR o U IA) B R A R TR R R I . AR ) B £ R T ARSI T 7 e
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Heartbeat. Fault Tone Couplets (all “-“ pulses

CvDD/2

.
) LL

h foomTone %
COM*P — COMP*N [
—> [¢—trLTTONE_LO
H r Fault Tone Di ion
}4 Burst period =}

‘<—Couplets detection by receiving device

COM*P,COM*N —< Heartbeat or Fault Tone < Heartbeat or Fault Tone >—

Tone detection | I | |

(internal signal)

N~ v

& 7-46. 1S5 R RS
7.3.6.3 L HRENE

I 5 L VA 2% (NVM) SR fE Ak 2o B a A F OTP ((— KM AT4RAE ) BEATSRFE. fRfBesas i/ A - )
AR s, ) A AR B IS AT Tl S E . ENLEVEDT M. B S EHLAR S A LA
B0 N AL B € R AR BRIA B B o %25 (8] 1 EA LI gm A

RAEBRMEEALR , B &P OTP S EH ML T feed. £l K~ 2=E OTP Nk a & HAT 4
WA A MK IE (ECC). HE R IE (SEC) FIWUES KM (DED). i 54 I 2 4% = , W 2 9% & M N1
FAULT _OTP[SEC_DET] 5% FAULT_OTP[DED_DET].

H) OTP 23 [a] (AT AT Ik ik 1 # 2 18i Fl FAULT _OTP[FACTLDERR] 6 /~Htf& . 255" OTP 4% [a] ATl in Ak s 14
#oxAdiFH FAULT_OTP[CUSTLDERR] $g/~#if&. ttAh , i CRC Kfrir OTP Zs[a] () M ;) sz 5¢
VR E R . RTINS CRC &5i% |, < B AN 1) FAULT_OTP[FACT_CRC] #1 [CUST_CRC] fi..

WK g FE R OTP Uim =[] (W M/ ) RAEEAR I R ARG oL, <& B OTP_FAULT[GBLOVERR]
Bro MAFTESLAR R I BRI 15 BAFICA T SE IS B

7.3.6.3.1 OTP T AIHE

HAWAKRMEHB OTP fFfga W& P wmiE. & WmIRESHIRAFAE OTP_CUSTT_STAT i
OTP_CUST2_STAT #iffdsh . XU Fase bt S S arikESmE e |, flin

o INECIRA ( EnER. InEH A N E I )

o URFERIH T LR R

o RS
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RAEBHLIRS | 832 VPh OTP TUHPIRAS & B2 N 5o BA 20 OTP Tl . 28 2 TURIR A L Es 1 TTAft
Jefm. MPBHATHIBIASN , M B OTP BRME. 71 7.5.1 BoRn TITAE R P A 4fE OTP 8. 4%
JF1OTP 28 1 TUAEE 2 TURRAERT |, S a8 BE 2 BoREAA .
o BT OTP_CUST*_STAT[PROGOK] = 1 ({1 .
o CUBRBZ AT AN , OTP_CUST* _STAT1[LOADED] = 1.
o MRAETTHINEGS AR A BLER AR WIFE SR IR AN R SR N U, IR E
OTP_CUST* _STAT1[LOADWRN]=1.
- AR SO ALE KR ¥ DEBUG_OTP_SEC _BLK 751745
o RN, Wb mBaz , FHFNEGZS R BME (W 7.5.1 TR ) .
- DED A& bBA T InEa #E | X&KL 3252 m b
- X%/ DED i , OTP_CUST* STAT1[LOADERR] = 1. Itt4b | 218 F % AE XU 41 i He ke 5
DEBUG_OTP_DED BLK %178,

7.3.6.3.2 OTP 4if2
T 7.5.1 R T B AT UUmAERIE - OTP I IS . B OTP fEfif#s LI Al it 2% F {5 A .

TEXT OTP # AT 2RI , EHUHALR -

« frfi OTP T i eyt A EM N E

o KB/ OTP WA, il frgmfe. AR OTP_CUST* _STAT1[TRY]=0 H
OTP_CUST* STAT1[FMTERR] =0 7.

% 7-26. Xt OTP BE{THRFE
S Pur
1 {4 OTP e -
a. 4L TR E N OTP_PROG_UNLOCK1A & OTP_PROG_UNLOCK1D %188
* OTP_PROG_UNLOCK1A <- data 0x02
OTP_PROG_UNLOCK1B <- data 0xB7
OTP_PROG_UNLOCK1C <- data 0x78
OTP_PROG_UNLOCK1D <- data 0xBC

b. i F L F #cdiE H otk OTP_PROG_UNLOCK2A % OTP_PROG_UNLOCK2D ZFT7 8447 5\ o
- OTP_PROG_UNLOCK2A <- data OX7E

OTP_PROG_UNLOCK2B <- data 0x12

OTP_PROG_UNLOCK2C <- data 0x08

OTP_PROG_UNLOCK2D <- data Ox6F

WAHENGRF (BP AL By C, )52 D) WEANFARIMATEN | HIEAEHATHANS B S Efk 2 68 A E R
BN A ATE R . W RIEATZIT (DL N AT 2 A2 8 B 22 |, B R BN 5 NSl — A28,
IR A T

2 KA LN OTP fEBFEIF R~ BRI -

a. HLAFIIL OTP_PROG_STAT[UNLOCK] = 1

AT 2 ER BRI GSRIERK , HEH [PROG_GO] LWAUEMMIETFZ JEH T —4%B AN

3 EFEAIER OTP TWHE I IFIG OTP 4wiE :

a. WA 1 THHMTAE | E1%E OTP_PROG_CTRL[PAGESELJ[PROG_GO] = 0x01 , B

b. Xt 2 HHHTRE | Wi E OTP_PROG_CTRL[PAGESELJ[PROG_GO] = 0x03

4 ZE1¥F tprog= 100ms LL5E/k OTP 4afE. 7ESLHIAIA it 47 $dmiaE (s .

o 2 LR OTP A2 B AT 4% . ALEhSE R OTP A2 /s , DL FAZ TN 1 ¢

a. OTP_PROG_STAT[DONE] =1, OTP %ifi5e . A4 ¥ B %2 A7 8 i oAl iz .

b. W 1 HHAT T 42 , Il OTP_CUST1_STAT[PROGOK]. [TRY]. [OVOK] 1 [UVOK] fiiy 1. HAtihr A 0.

c. tEXEE 2 TUHAT T 4% , Wl OTP_CUST2_STATILOADED]. [PROGOK]. [TRY]. [OVOK] Fl [UVOK] )y 1. HAlfr
0,

6 KT E AL UE A28 P E IR E R OTP {4 -

a. CONTROL1[SOFT_RESET] = 1
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AR, W R AR H R OV B UV 3t |, Il OTP_CUST* _STAT[UVOK] 5{ OTP_CUST_STAT2[OVOK] fi
N0, FRORTEGmFE 225 TR A ) 21 g P2 P R R B R 1 . kAl , OTP_PROG_STAT # A7 2% #1111 [UVERR].
[OVERR]. [SUVERR] 1 [SOVERR] frf& 15w e A1 Ee g 1 2 SR 2 75 4775 2 12 LS A R

#ZiE

o TEYRFEIAIE , ARAFTESERRXT OTP BT 4w < s AT el R A e M. 0 g Hi IR AR s ik A2 e
PRI, MBS AL E OTP_CUST* _STAT[TRY] Aif , MIMif# % 1 B8 8% B vk 220t 1% U0 T HE 4T 4
.

o WHRFHUASRHER T HTRERTUN , W& #E OTP_PROG_STAT[PROGERR] 1. X3 Frik
GUHAS ] BT gw e . e $ IR0 1) 0L I dE g A

« fEmT 55°C MR E R8I A ST ih OTP 4ifE.

o XFTZAME N 0.1uF { LDOIN 8 , OTP ZwfEit () ( A [PROG_GO] =1 #| [DONE] =1) N
100ms.

7.3.6.4 2HEHIMRS

s EFF A ASIL-D 78 HU R I & R I R A 5 T A e R SR . DA A AR 2 AL B — R e
b 5 A AT IR S

AN A B (TI) B3R EL BQ7961x-Q1 %4 F M1 F1 BQ7961x-Q1 FMEDA k%, FH 2 ER | HHER TI 4
A B e N FH AR .

7.3.6.4.1 BEHE

7.3.6.4.1.1 HEL Wi E

P YR FL L R . R ARG A I A/ Bl R PR A A TR . 48 E AL T ACTIVE o SLEEP #i:UR |, Fr
XSRS HS 2 AE JG G FFSHa4T . WK R #bE | &% E FAULT _PWR* aF 785 R IRAH N AR & | B 70 5E b ik prafst
AT, BB EAL. R 7-27 B4 T &G T A IR IS W DL SRS I 2] e i 1A o7 $51 «

R 7-27. BFELHEKE

FELYR - 5] OV 2 uv f OSC ety B PR AR 5| I B
LDOIN
AVDD WRAZ S AR, WY | Az S AR, S R, R E TR RS EC
= JH DVDD 3k #75 |FAULT_PWR1[AVDD_ | 3% s i BRI BUA%
FAULT_PWR1[AVDD_ |f. 0SCJ
ov] WEN G, R E

[AVDDUV_DRST] V#&
~EALRH AVDD UV

ElEsliop

DVDD WRAZ S BRI, W | AR, iR B K H IR BR 18 EC
= =X 2 HL I PR A A%
FAULT_PWR1[DVDD_
ov]

CvDD WA G R, W | AR g R, R 1y EC
" B 2 HL I PR A%
FAULT PWR1[CVDD_ |FAULT PWR1[CVDD_
ov] uvj

TSREF TR, K WK, K IR, Pk F H Ry EC

FAULT PWR2[TSREF_|FAULT PWR2[TSREF |FAULT PWR2[TSREF | riy37i bt ks
OV]. FAULT OTAl  |UV]. FAULT_OT #l OSCJ. FAULT OT fi
FAULT_UT %7738 88 | FAULT_UT %7788 8 |FAULT_UT 217528

Vo HA 1. A1,
NEG5V W RAZ S R, )ik
B
FAULT_PWR2[NEG5V_
uvj
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R 7-27. BFEZWIRE (42)

YRR | R oV ®B# uv B 0SC & B BB R 5| BT 2%
REFHP/REFHM R REFHP &0, i REFHM % , 0
5B %E FAULT PWR1
FAULT _PWR2[REFH._ [REFHM_OPEN]
0scJ
DVSS RS B Nk
B
FAULT _PWR1[DVSS_
OPEN]
CVSS WZ S BT, Wi
=1
FAULT_PWR1[CVSS._
OPEN]

&E
H T BT S0 R I8 48, 24483 AVDD OV B UV i, 1% AVDD OSC #f&. [FFE |, k4
TSREF OV B¢ UV i , T Phfi &k TSREF OSC #if#.

7.3.6.4.1.2 ) BIST

AR SR T YR BIST ( WE B ) Thae skt 3= RS2 Wi gk 42, Hrh i as LA

« FAULT_PWR1[AVDD_OV]. [AVDD_OSC]. [DVDD_OV]. [CVDD_OV]. [CVDD_UV]. [REFHM_OPEN].
[DVSS_OPEN] %1 [CVSS_OPEN]

« FAULT PWR2[TSREF OV]. [TSREF_UV]. [TSREF_OSC]. [NEG5V_UV]. [REFHM_OSC] Fi
[PWRBIST_FAIL]

HLE BIST A5t E XA A E |, 2 i ENLUR S 2E T i 2 1 D) fg

B BIST J5 3l i £ 9 il ZE A fEL Y8 0 OB i I 28 42 AR i — Nk . LA AVDD OV 2 Wik 42 il |, 24 BIST 5] %

Mk AVDD OV 420, 2 &4 LRSI -

1. BIST 3| #&5% ] AVDD OV 4588 224

2. %RJ5 , BIST 5IEEHHATR A A O fil )k FAULT B 728 M55 © A8k, IF Bk NFAULT (15 S e A%

3. BIST 5% E & FAULT % 172881 NFAULT 155 ( RIi&RR FAULT _PWR1/2/3 21728 3148 NFAULT T30 )

4. BIST 51H4E R HEIRZ W 2K 2 (140 AVDD OSC ) I EEHATH I 1 2408 3, ERIR5 BIST i
AT TR S Wik A% .

&iE

< {E BIST ig47 #IlH , NFAULT 51 JUKH 3 F1oC] . EHLZ0 NFAULT 51 RZS | s el DUl s E
DEV_CONF[NFAULT_EN] = 0 k25 NFAULT 5| % .

o TEFTEWFERIES , TSREF & 0] DL FHLE A A B T #ERTE BIST 247 HA R MR
TSREF Wiz , EHAEE s IR BIST Z /i3 TSREF. 50 , BIST 5] %K 7E BIST iz 17Tl
2% TSREF 27 #5245 .

o H T H A AR YA G Rt TT B ik NFAULT |, DRI 2R 07 FR s BIST 384T 2 i@t
FAULT _MSK1/2 %1788 Be w3 4&%*&9@&5@

o TEEBHYE BIST 847 201 , FEHLIE AT LR B H R M.

L K1% DIAG_PWR_CTRL[PWR_BIST_GO] =1, JazhHJi BIST. BIfE7EIE4T #EAL I 2k | BIST i2{7th
Agrib. BIST 1745 W) | 4558t FAULT. PWR2[PWRBIST FAIL] b7 E487

EEJ)? BIST 58| % A= il [ H i {02 W B AR AH S b i 2 5% . BIST 1847 28 W 7 18 iU 24 44 T o v 2 12 T B 4% o
— BB R T EFR R ENLAT AR E DIAG_PWR_CTRL[BIST _NO_RST]=1. iZfifE BIST i&fT
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WilR A B A0 8. B %k s B RS YR BIST. # BIST ET45 WM , & FAULT_PWR1 A
FAULT_PWR?2 %47 8% . ATALRFEN O 347 88 bn EH0 R 128 £ TV AR b

AVDD OV diagnostic path .
CVvDD OV
DVDD OV
- AVDD OV
VRN
7/ N
7 N
/ N
7/ N
7 N
/ N
7/ N
N
AVDD OV diagnostic AVDD outout
path AVDD P FAULT PWR
registers
>—<D T

OV comparator

Force a reference voltage
that will cause a fail

To
NFAULT

REF
Control to select

reference voltage
— GND

Reset

& 7-47. H5JE BIST

7.3.6.4.2 R RIZLEHE

7.3.6.4.2.1 FIHr

2SR SRS I B 2R O S U, SR AERGRWT . AR IR AR AL H AR R igfT , IR H S ADC Ml & /)
WAZAL A 7 B . BRI RE A — N IRE TR 23 b5 & (FAULT_SYS[TSHUT]) , Zhr E7E W S5 4F 3 a] £
17, FF H AT DATE 23 e B &0 J5 3R . 24k AE TSHUT Wil |, 284457 Bl ik N SHUTDOWN #53. UART %1t
B AT AR H S AW E S . MR FER | AREPITEMT RG4S, BB,

yﬂT”ﬁ%@%%ﬁﬁ: , jﬁ*ﬂﬁ%1%%i%/ﬂ%f§1&ﬂ: TSHUT_FALL J{Fﬁ%}%%ﬁﬁ:ﬁﬁ WAKE pingo ﬂﬂ%%ﬁ%/ﬁﬁ%%?
TsHUT FALL > FHUEA 2 e B 25

Ml J5 , 2% B FAULT_SYS[TSHUT] fii. fHREZVEMEE , ST 7.4.1.1. R RGHE R ik , N
FAULT_MSK1[MSK_SYS] =0 , KW e Wil | IR AE FAULT_SUMMARY FA74s M1 NFAULT 51 A= 2h
IR

7.3.6.4.2.2 #E

N T ES FHEDR R ARG, SRS A RS YA RIR T ROCHTRT | X SRR %A
fF @ ik TWARN fe R/ E S R ER N AN KERE . AN AR
PWR_TRANSIT_CONF[TWARN_THR1:0] ¥ & it B () St 2 13 .

Y G A B i LR AR R S R, FAULT _SYS[TWARN] = 1. FEHLAT ABAT 1 /R R 3 4 B T
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7.3.6.4.3 IRGHETH

PR a5 thE |1 L BR AT M2 . Z A A PR G 4 , B HFO A LFO. A RIXBediRyg 2 AN/, 214
TiFEAT . WER HFO B LFO RAETUYIN 8] b A7 e e | WA T IR 2 51 R By B A

MR ZEANEALN |, BN )RR ) 8 &% SHUTDOWN ping/35i , 485 K i% WAKE ping PLE & 3§ 1¢
B, WG A SLIIR SRR EEE RS, S AT E .

BRE TSN, LFO SRt 2 RIS H2 , DU R ILORFFOE AT B2 PRI Y o 2R LFO SRS tH HUE I , 2> i
# FAULT_SYS_FAULT]LFO] fiL..

7.3.6.4.4 OTP #i2&
7.3.6.4.4.1 OTP CRC Ji{FI#t /e

CRC it :

XA ARAE S OTP 1 a 24T CRC K5 |, AR IE )G G 1E8L81T. CUST_CRC_RSLT_HI Al
CUST_CRC_RSLT_LO #HAf#MAfE4ai#tF it 51 CRC . %5 CRC % ff# CUST_CRC_HI A
CUST_CRC_LO 1% P g P 3T LS. E 3 CRC M A% " OTP 81 H A7 sl |, AL H Y
CRC fH ¥ ¥ % CUST_CRC_HI 1 CUST_CRC_LO #if¢#%. CRC t1HL577 7.3.6.1.1.2.1.6 1 Frik #H [A] 1 77 =X
(BFEAIHET ) FE AR ) 2 BT . 2 I 2 AR P 23 ()T CRC I AL | I HAER I 5E
5% E DEV_STAT[CUST CRC_DONE] # [FACT_CRC_DONE] fii. % iZAr e E |, W% & 3 Bk
&, HENES EREUER

CRC & -

24 CUST_CRC_HI/LO 1 CUST_CRC_RSLT_HI/LO ANULHEER! , 2% 'E FAULT_OTP[ CUST_CRC] trik , HEI%
HOAARIAMIE. XTH) NVM ARSI 1 LI 77 U5 0% 2 28 (B i i R AT . Ml B0t ) 2 A7 a8 o8
M, &3 E FAULT _OTP[FACT_CRCJ bri&. KA ZHEN |, EHUN S MR & DL A F W 2 SR AAAE .
W MEATIRAFAE |, M ENUL I Z A AT R AL e . W SRR AT iR i f | S B3R |, AN .

7.3.6.4.4.2 OTP /55 H

AR OTP M AL B 2 | 7E 12BN ML AT AR E N DA B 1 B O BT n#k OTP. A T H3I
FE B, EHLE T DIAG_OTP_CTRLIMARGIN_MODEZ2:0] i #% fr & i ol ot #2 K ) & &
DIAG_OTP_CTRL[MARGIN_GO] = 1. iZ#/FF R [MARGIN_MODE2:0] % & E i in# OTP. {E{T5 OTP #
KR EEFRICE FAULT_OTP 274785

7.3.6.4.4.3 $RWEFIZ IF (ECC) OTP
ECC :

PTik 2y A7 43 A2 A7 45 H ( 0x0000 % 0x002F ) K ALF#AE OTP o Firf Ar 4748304 9 o RAEAfit o B AFAE T )
fbhb it |, ARV T A ey . S RTERAF A T, S ARIERAHEH] . A% OTP P S FFERIIER | S
751,

TEMLEE B | BRI 7.5 A R BOAE NS B R T A AR A . RJE , A A SR B
OTP HiRf & FILY IE (ECC) PEALLE 11 OTP WA A 745 . OTP LA 64 (i m# 25 1 374+ ;
MREA A B O & A4 E (ECC) {H. ECC &l OTP {7 £dis H 11 single-bit ( H454Z1E ) B¢ double-
bit ( BRI ) . SRR AR MR ECC.

ARG IE single-bit #5i% , H XK double-bit #5i% , A& IE. M T — M HEHAFRIF ECC iith, B
single-bit G5 iR A IE | 3 H4 W E FAULT _OTP[SEC _DET] frblbric B4l IEMES R4, 1At , & B4
B E B 4A7 B Sk B B DEBUG_OTP_SEC BLK Z5#7%%. X158 L HLALHS IREE iT Re bR (O 728 2% . iz e 4 IE
single-bit £ i% 5 MBI T HF A4 . H TIPS HEATH , BREZ AN RE TR A BT Al B3R | HA6E
EMINE . HEGAYIR T —MER |, st UFEE 2 R I il 1E
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BARERE ECC HhE R ( — MM R ) ASiingk , I HS%E FAULT_OTP[DED _DET] fi LAtwic 2k
TWHINT R R . AN |, 28 R A XUE R I EOR 58 DEBUG_OTP_DED _BLK % {7#%. TFERIMEREES
8, X ARVE RN L ( LRMEL single-bit KZIEME ) , ML Ahn#:. 24 FAULT OTP[SEC DET]
g FAULT_OTP[DED DET] fui# v B H A E A RIGHZ AR |, #80F CHR B .

ECC 5| % F 4T\ k5iE 72,64 SEC DEC ECC 8. OTP Hi (72, 64) WHARGARY | SR AL AR IE . WU AS I

(SECDED). X+ OTP {74 64 M |, A F &4 8 M AR 5 S . AR 48 2N p0. p1.

p2. p4. p8. p16. p32 Ml p64. fii p0 & HEHANHwmILH 72 fif ECC B, HA-EAT ML AHRYE LT N4

fic :

o FEARIGAL p1 B THALALE |, B B IR AT 1 WAALE (1. 3. 5%) , B pt A Y (i
1),

o FHEEIGAL p2 MR B AN RARE R T 1 A E (20 3. 6. 7. 100 11 %%) | A p2 A S
(fr2).

* p4. p8. p16. p32 Fll p64 k&KX M, & 7-28 F57E T 5 M ZwiT .
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* 7-28. (72, 64) FHERRIY

VORVAES 71 70 | 69 | 68 | 67 | 66 | 65 | 64 | 63 | 62 | 61 60 59 | 58 | 57 | 56 | 55 | 54
Py uive d63 | d62 | d61 | d60 | d59 | d58 | d57 | p64 | d56 | d55 | d54 | d53 | d52 | d51 | d50 | d49 | d48 | d47
ZERL | po X X X X X X X X X X X X X X X X X X
ﬁ[ﬁf% p1 X X X X X X X X X
p2 X X X X X X X X X X
p4 X X X X X X X X X X
p8 X X X X X X X X
p16 X X X X X X X X X X
p32 X X X X X X X X X X
p64 X X X X X X X X
PORVAE 53 | 52 | 51 50 | 49 | 48 | 47 | 46 | 45 | 44 | 43 | 42 | M1 40 | 39 | 38 | 37 | 36
=y u¥ive d46 | d45 | d44 | d43 | d42 | d41 | d40 | d39 | d38 | d37 | d36 | d35 | d34 | d33 | d32 | d31 | d30 | d29

HERL | p0 X X X X X X X X X X X X X X X X X X
B #RE

" p1 X X X X X X X X X
p2 X X X X X X X X
p4 X X X X X X X X X X
p8 X X X X X X X X
p16 X X X X X X
p32 X X X X X X X X X X X X X X X X X X
p64
IORVAER 35 34 | 33 | 32 31 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 21 20 19 18
Py Yive d28 | d27 | d26 | p32 | d25 | d24 | d23 | d22 | d21 | d20 | d19 | d18 | d17 | d16 | d15 | d14 | d13 | d12

ZERE | p0 X X X X X X X X X X X X X X X X X X
firE o 1

" X X X X X X X
p2 X X X X X X X X X X
p4 X X X X X X X X
p8 X X X X X X X X
p16 X X X X X X X X X X X X X X
p32 X X X X
p64
prprE 17 16 15 14 13 12 1" 10 9 8 7 6 5 4 3 2 1 0
Poyyive d11 | p16 | d10 | d9 | d8 | d7 | d6 | d5 | d4 | p8 | d36 | d2 | d1 p4 | d0 | p2 | p1 po
TERE | p0 X X X X X X X X X X X X X X X X X X
ﬁﬁmﬁ% p1 X X X X X X X X X
p2 X X X X X X X X
p4 X X X X X X X X
p8 X X X X X X X X
p16 X X
p32
p64
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K 7-29. A A FRD AR SR AN H 2 AL
R
L IEITE DN A BiEHH (VXA

OTP_ECC_DATAIN 1 do = d7 OTP_ECC_DATAOUT 1 0E7
OTP_ECC_DATAIN 2 d8 Z d15 OTP_ECC_ DATAOUT 2 8 = 15
OTP_ECC_DATAIN 3 d16 £ d23 OTP_ECC_ DATAOUT 3 16 % 23
OTP_ECC_DATAIN 4 d24 % d31 OTP_ECC_ DATAOUT 4 24 % 31
OTP_ECC_DATAIN 5 d32 % d39 OTP_ECC_ DATAOUT 5 32 % 39
OTP_ECC_DATAIN 6 d40 = d47 OTP_ECC_ DATAOUT 6 40 % 47
OTP_ECC_DATAIN 7 d48 % d55 OTP_ECC_ DATAOUT 7 48 % 55
OTP_ECC_DATAIN 8 d56 % d63 OTP_ECC_ DATAOUT 8 56 % 63

OTP_ECC_ DATAOUT 9 64 Z= 71

fEREEE
A DRIVAA HIEmA HRESAL

OTP_ECC_DATAIN 1 0% 7 OTP_ECC_DATAOUT 1 do % d7
OTP_ECC_DATAIN 2 8 % 15 OTP_ECC_ DATAOUT 2 d8 % d15
OTP_ECC_DATAIN 3 16 % 23 OTP_ECC_ DATAOUT 3 d16 = d23
OTP_ECC_DATAIN 4 24 % 31 OTP_ECC_ DATAOUT 4 d24 = d31
OTP_ECC_DATAIN 5 32 % 39 OTP_ECC_ DATAOUT 5 d32 % d39
OTP_ECC_DATAIN 6 40 % 47 OTP_ECC_ DATAOUT 6 d40 £ d47
OTP_ECC_DATAIN 7 48 % 55 OTP_ECC_ DATAOUT 7 d48 % d55
OTP_ECC_DATAIN 8 56 Z 63 OTP_ECC_ DATAOUT 8 d56 £ d63
OTP_ECC_DATAIN 9 64 % 71

ECC £ Wrilliak : iZ 844t 7 — N2 T Bk ECC tiht. AWM Rl Tiziriehr. B2 a stk
(OTP_ECC_TEST[MANUAL_AUTO] = 0) , ZHE KX FEH AT ERZTUM K. EEHIEKT ,
OTP_ECC _TEST[DED_SEC] Frik#EHATHIMIAZER | OTP_ECC_TEST[ENC _DEC] o7 1k 5& MR 2 i 25 14 2
RIS 2 Thft. ECC MIA4: AE OTP_ECC _DATAOUT* Zifrgsrb#fit | BAF 1 us LR . &AM 0 B An
TRIALE AR AT o

SRz TP

1. ¥ ECC ik B N HEh OTP_ECC_TEST[MANUAL_AUTO] =0

WE R 2 E OTP_ECC_TEST[ENC_DEC] =0

f§ilH OTP_ECC_TEST[DED_SEC] ¥ f#rd &5 5 B N Fgmid el i gmid i & (1 %7~ DED , 0 %7~ SEC)

it FAULT _RST2[RST_OTP_DATA] =1 &R i1 SEC/DED #f

JiH ECC i OTP_ECC _TEST[ENABLE] =1

B2HY FAULT_OTP[SEC_DET] t5 ( X SEC ) 8t FAULT_OTP[DED_DET] t57 ( %I-F DED )

%f OTP_ECC_DATAOUT1 % OTP_ECC_DATAOUTS8 #4721 , LLIRIE MRS AR MR 45 1, i3k 7-30 fR
#%F ECC illiX OTP_ECC_TEST[ENABLE]=0

©NoOORr®DN

HEhomig %

¥% ECC M B AHEE OTP_ECC_TESTIMANUAL_AUTO] =0

i} OTP_ECC _TEST[ENC DEC] =1 & &4l ik &

{§iff OTP_ECC _TEST[ENABLE] =1 i F| ECC iz

% OTP_ECC_DATAOUT1 % OTP_ECC_DATAOUTO #ATHL AL , LABGIESmAD 25k eSS | a3k 7-30 FioR
2 ECC lli OTP_ECC_TEST[ENABLE]=0

SARE S
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R 7-30. RN GRIDZR N RIEUE

[DED_SEC] [ENC_DEC] [SEC_DET] [DED_DET] OTP_DATAOUT*
0 ( SEC it ) 0 ( fR1% 23R ) 1 0 0x18C3 FF8A 68A9 8069
0 ( SEC it ) 1 ( AL ) A3 i 0xCD 3968 C140 2EA5 ED6D
1 ( DED it ) 0 ( fRRGEZM ) 0 1 0x0000 0000 0000 0000
1 ( DED Jlli& ) 1 ( DI ) A3 A3 0xCD 3968 C140 2EA5 ED6D
7.3.6.4.5 ZERIFIERERE

7.3.6.4.5.1 #ER%

JE R OVUV 1 OTUT #4958 )5 , 5 OVUV 1 OTUT BC B A 7 2R W B S i fE 2R dr s,
PLAf R 8 E (G B R8N 85 127 I R P AR RS

FHMREWE L THARE. mRENE
FAULT_PROT1[VPARITY_ FAIL] =

MR A

FAULT_PROT1[TPARITY _FAIL]=1.

OVUV {4 &% b A7 £ 75 12 B b, W 4% 1F =
1. RN E OTUT Ry & FATMHMKREHE , MHftsRE

st AE e

wE

K 71-31. R S[BTHERIBE

OVUV {738

OTUT fRi28

HRE

OV HfE. UV BfE

OT B, UT BIME

T PR BB U ELAEISAT W PR F AR

OVUV_MODE % &

OTUT_MODE #%E&

W IR S A 2 V) e B HAdZ AT 1

NUM_CELL #% GPIO_CONF1 % GPIO_CONF4 |T{# Xl ( 4% OVUV ¥ el st OTUT i GPIO i@

WE 8 ) R T AR A

7.3.6.4.5.2 OVUV F#71OTUT DAC &

OV. UV. OT M1 UT DAC 1 £ % 2 T2 AUX ADC , /ENIR4 28 BIE 1% B 12 Wike 25 1f) — &5 4>
XA,

H R4 22 DAC & , @ 3UE OVUV_CTRLIOVUV_LOCK3:0] ¥ OVUV B OTUT {4 24 5 3| 84 il i
PLH#E4T OV # UV DAC i & ; Jilfiid OTUT _CTRL[OTUT _LOCK?2:0] #4F OT A1 UT DAC & , A5 EH B 5h
OVUV i 2sek OTUT {428 LAl iz 7Bz 47 . FHUR BT E 1 B BB AL T OV Bk UV MRS | 5K

» EHLAT LA AR

FHHUER GPIO BIEAAT OT 8¢ UT kA . &I, DAC &K A & I W fil & BR{E . 167 ER , OV fil UV
DAC {4 ( 0.8 x B{EHXHE ) .

7.3.6.4.5.3 OVUV Z# % BIST

s FSEBLT OVUV BIST ( WE H WK ) Thae ki £ OVUV fRPEFEEE . FH AT DLl & &

[OVUV_MODE1:0] = 0b10 F1 [OVUV_GO] = 1 k5% BIST i£47. BIST i
1. OV UV LB S :

a. MEHEEAS R TAKT R EMRE , DRSS Effil k.
b. AR IFIEEE | )4 B KR FAULT PROT2[OVCOMP_FAIL] 5% [UVCOMP_FAIL] fii .

2. M OVUV ZEEH#E UV MRS ALAT NFAULT 51 P42
a. XTRAVC JEIE |, JFRWIT , DUME OVUV 2 85 F 23 14 AW | AT A8 8% 06 i laE e 247 UV A
b. SRJG , BIST 5|3k A8 5 LIE AN ) FAULT _UV FAE2800 42, 35 HIER 1 E NFAULT.
c. BIST 5% & BH R FAULT UV £ 3848 NFAULT ¢ , ARE V1B T — MliE i EEi%d R, 8
FIIR 5 BT A A BOEIE
d. SR Bk, S B AR [VPATH_FAIL] fi7.
3. OV iffifl NFAULT #5458
a. BIST 5% 5% 1 5N FAULT_OV* %178
#% , FEH AT LU NFAULT 4%

BT

, IR, PARAAR AT DAAH N % B A4S FAULT_OV* %54%
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b. RN BM L | NS EAR A [VPATH_FAIL] A7,

WREH 7 NFAULT |, U EHLETE BIST 1217 RIS NFAULT V). BIST izf745 35 , OVUV L # K1
EHLIEE K% [OVUV_GO] =1 LLK [OVUV_MODE1:0] = 0b01 ( # KR ) K50 M OVUV # i,

i

« SAE OVUV BIST iE4T#E Ki% 7 [OVUV_GO] =1 , M2k 45 [OVUV_MODE1:0] ¥ & 47
i GO .

« fEJAZh OVUV 4788 BIST 281 , ENLFRITE IE OVUV FHCHE | FEaf (AT HCNEIE 3R
OV 1 UV & ( @i/ BIST BT Wl FT st s 5 OV B UV BI{EZ /DI 2 100mV ) o U,
BIST 45 %k

o BIST Ja3h)a , WRAETFIEL I 2 2 Rk B FSe A (K | BIST 5] 444 Fh il Jf H.

FAULT PROT2[BIST ABORT]=1.

o AT EEAET DIAG_PROT_CTRL[PROT _BIST _NO _RST]=1, H T4 BIST 5144 A 4F
ANIEIE G AS BB RS AT NFAULT 51, 15 BIST dz47 M , EHLAT LR PR Z IR 5T B riatT
BIST LIRS 0 W6 /™ ERL 208 388 108 5 428 TG 2 g MOk g s 2 A7 2 o ) e oA o

7.3.6.4.5.4 OTUT Z## BIST

ARSIl T OTUT BIST Zhag kil £ OTUT R4, EHLT LB & & [OTUT_MODE1:0] = 0b10 Al
[OTUT_GOJ =1 3KJ335) BIST i&17. BIST i&{Ti% :
1. OT A0 UT EbAias e

a. MAHBEEEZGETAKTRENRE , AR IEffiK .

b. WA | NS E AN FAULT _PROT2[OTCOMP_FAIL] 5% [UTCOMP_FAIL] fi .

2. M GPIO £ H %3 UT $f&EAr 421 NFAULT #8542
a. XT84 GPIO il , GPIO fEN &S Edv , Bk OTUT £k & F#e il N s FSF |, AT £ 51 & 4k il i
T UT Kl
b. 4RJ5 , BIST JE WK A8 45 LS AR R i) FAULT _UT ZRfrgsfr A28, IF HIE##% B NFAULT.
c. BIST 5% &E B M FAULT_UT K FF4# NFAULT B4 , 285 D1 20K~ —
d. SR B |, B E AR [TPATH_FAIL] i .
3. OV Al NFAULT #%4%
a. BIST g|Z5mtilH 1 5N FAULT_OT Zifrds , —IXk—AL , AEAOR 0T LAAH R Hh 5% B &8 FAULT_OT 7547
%, JEHATLAE NFAULT A2
b. WIRKIMRN MR | W2 B AN [TPATH_FAIL] 47,

W B T NFAULT , W =HL47E BIST i/ M52 NFAULT V¥, BIST iZ/T45 5 , OTUT LI sk K 1 .
FHLEE K% [OTUT_GO] =1 LLK [OTUT_MODE1:0] = 0b01 ( %= ) KEhH M OTUT #ilti=.
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&iE

o WIRAE OTUT BIST izfTiHlaI k% T [OTUT_GO] =1, NI #1F4#4E [OVUV_MODE1:0] & & AT
B GO fir s

« fEJA3) OTUT fR44s BIST 281 , EHLEhEMTAE OTUT MG , JH#6fR BIST 247 #AE AT
GPIO EANTELE OT M UT #f&. 0, BIST 45 R %%.

« BIST Balja , WREFMELE 2 2 Bk 2 e A7 76 s |, BIST 51 %%+ ik 3: A
FAULT PROT2[BIST ABORT]=1.

o PR T EEAIET DIAG_PROT_CTRL[PROT BIST _NO _RST] =1, T4 BIST 5| #&7E M4
AN Jo AN B R S AT NFAULT 5180, 05 BIST ia47T R M0 , FHLAT LI $RZ 06 5 B s iT
BIST LAAIIMEN GPIO 8 IH i 1% T5 2 S B i 5% 2 A7 ) e e A

7.3.6.4.6 1FiL ADC HEH/T LM
7.3.6.4.6.1 B HEIEIGE

PR R R R A B

IR L3 ADC F TR R I 45 R 5 AUX ADC F 3 e 45 SR P AT O FUTR I A 2 . R 3E 3: ADC A AUX
ADC &Ll , MCU 48 ] JAUX_CELL_SEL] & B¥iZ Wik ik B NBUE AR EE F, RERFZ
WA . £iZEEH , £ ADC Al AUX ADC (¥ LB 1H ¥ 5 B4R 5 45 DIAG_MAIN_HI/LO 75 17 2% Al
DIAG_AUX_HI/LO 2517 4%.

T+ ADC 1 AUX ADC E & HHF BT sm ik 28 . 2 Wit e £ 2 T 445 AUX ADC %42 i) AAF fa%E.
[AUX_SETTLE] ¥ & MCU Fe88 1112 Wik 5] A1 55 8 i /KPR HEAT AU . 64 | 24 AUX ADC JE 3 , BRIA
5K, AUXCELL I BRaf#% 5+ ADC Celll I BEXI55. JAUX_CELL_ALIGN] ¥ & {# MCU fefs 25 3= ADC
Cell8 I FR R+ 55 7 30, ik /b &5 il b 3 ADC Al AUX ADC 22 ] [ KA I TR) 2248 .

arfEAXT SRP/SRN 155 #EAT i il A 2

Main ADC Path Latest VCELL
Unfiltered value
Filters . VAN TT T~
@|Cla | * SAR De- || || pigital >
AAE), MUX | gital | . ToVCELL \
\
A4 \
v
Comp » To FAULT_COMP_VCCB
register
+ ] CB Filters AUXGELL value
— 4
BCI & -
MUX : SAR De- Se—— -
AAF filters MUX ADC [ ] MUX Comparison threshold set by
To AUXCELL register DIAG_COMP_CTRL1[VCCB_THR4:0]
If single channel lock is

enabled
AUX ADC Path

& 7-48. AL RN &S0

EFF GG RN 2 A, EVBR

* {E ADC_CTRL2[AUX_CELL_SEL4:0] ¥ & i & it 7% A5 AUXCELL @i , 3 H AUX ADC #% )5 il 4k
T

o EIFIRZEWIRE 2 8T, SUF AUX ADC J217T 81 fTfs AUXCELL JiiE , DARMEILRLR 72,

« 3 ADC Z0UE FH Ak T 280

+ J@ik DIAG_COMP_CTRL1[VCCB_THR4:0] & i%E# (VCELL - AUXCELL) H#HI1H

« it ADC_CONF1[AUX_SETTLE1:0] Jy AUX CELL i 3i& % #7775 i Fa & I ]

BTF R R R BB | WEPAT AT HR4E -
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1. &%'E DIAG_COMP_CTRL3[COMP_ADC_SEL2:0] = HL:&HL R M AL A (( HP 0b001 ) HiXE
[COMP_ADC_GOj]=1.,

2. X T [AUX_CELL_SEL4:0] J5 & , 2K L% abs[(VCELL - AUXCELL)] < [VCCB_THR4:0].

3. FEFFHUBER, IHEIRECN [ (EIE L ) ( AUXCELL TR IE]) + —FCEIAITE] ) o

4. 4 ADC_STAT2[DRDY_VCCB] =1 I} , HLE L Il & LU A e R

FHUEH FAULT_COMP_VCCB1 fil FAULT _COMP_VCCB2 %17 4s LIR1E L 45 1 .
ADC LIRS

ZE SO ST 71 [ T R S S S NN S NI = ) < U < & S = G = G = = S | o 5 A
FAULT_COMP_MISC[COMP_ADC ABORT] = 1 , [DRDY_AUX CEL] = 1 , [DRDY_VCCB] = 1, 3t H
FAULT _COMP_VCCB1/2 %1£%% = OXxFF. f% [AUX_CELL _SEL4:0] ¥ & NHUE AN EIE F , WIAE LGS AT
Wk AUX_CELL_HI/LO 2547255 %5 8 & N BRIAE 0x8000.

S BEL b 4 PO H R B P R R M i B

« Tk [AUX_CELL_SEL] & : S8UrikidiE % AUX ADC Jll&. AUX_CELL_HI/LO #F {723 RFBRINE .
o T HET NUM_CELL Fit & f)i8iH .

+ 3 ADC 5 AUX ADC [ sl A 15 B i S5 2

J5 ADC %% LPF % :

Blan , B HEE 1 8 LPF1, f N ( BPESEY 1 B9 ADC Ml E 45 R ) &£ 3] LPF1 Fi2 W LPF — B Ta] .
LPF1 F1iZ W LPF Eﬁimtﬂ*aﬁttixo B LPF1 flizlr LPF 2 M, UffR LFP1 13817 , REHAEE T
—/N LFP. WS AEAT LPF Kfei@Et 2 Wik , W FAULT_COMP_MISC[LPF _FAIL]=1.

MEEANE B FLOEIE I LPF #20t— ki, ADC_STAT2[DRDY _LPF]=1. R ADC 7£igfT , LPF 2 Wik
Ao E G B RFEiElT

Main ADC |

Conversion :
|

VCell 1 : LPF 1
|
|
| . .
| o .
| . :
| [ )
|
' .
VGell 16 | LPE 16 o o
|
|
|
Curren : » LPFCS —, Pass/Fail
urrent BIST
I Compare > Indicates with
| > [LPF_FAIL] bit
|
|
! : MUX DIAG
| . " LFP
" .
! >
: Inject Fault to check
DIAG LFP by setting

[LPF_FAULT_INJ] =1
& 7-49. J5 ADC LPF 2l ( A RAT LPF1 M6 )
AL SRR PAT R & USSR 2 B LPF A& ThAgE. @il & DIAG_COMP_CTRL4[LPF_FAULT_INJ] =1 Jf&

HEz)E ADC | #fERs Sl LPF FEA M Mﬁ'ﬁf LPF 32 Wk 391 i ik i) & 2B bt , 28R B0 EL [LPF_FAIL] =
1. WiksEMJE , AR BE [LPF_FAULT_INJ] = 0.
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7.3.6.4.6.2 JH M ERE

SR EAS AR, iZaH B 3 ADC MR {E 5 AUX ADC Il & 3047 R AS: 2 #A i i BRI 2 I &
N T EEELE ADC Fil AUX ADC i & [ EL R E , MCU f# /] J[AUX_GPIO_SEL] ¥t & 8 .l iE I 8 shizi2 Wiks:
. fEEEF , £ ADC fl AUX ADC I LLEUE N 73 5l 5545 DIAG_MAIN_HI/LO % f#4#5 1 DIAG_AUX_HI/LO
B

Main ADC Path
GPIO Measurement

GPIOT T~
~N
Wox [ MUX AoC [ mx AN
To GPIO \
GPIO8 Measurement

registers +

» To lFAULTiCOMPiGPIO
register

GPIO Measurement

AN P
MUX SAR De- ~___-~ .
ADC MUX Comparison threshold set by
To AUX_GPIO DIAG_COMP_CTRL2[GPIO_THR2:0]

Registers if a single
GPIO is locked

AUX ADC Path
A 7-50. #EEFHIEE (GPIO) E KT

EFHEENE LR Z /T, EVHE

« 3 ADC 75 FH IR b T st

« EPBPTH GPIO i@iEfE ADC_CTRL3JAUX_GPIO_SEL3:0] WE T H#HTECE , JF H AUX ADC )5 HIJf4t
T s

it DIAG_COMP_CTRL2[GPIO_THRZ2:0] ¥ & % £ H 55 B4 -

BOF SRR s R R LB , EPATOAT#R4E -

1. %% DIAG_COMP_CTRL3[COMP_ADC SEL2:0] = GPIO &7 ( EJ 0b101) }fi% & [COMP_ADC_GO]
=1,

2. XT [AUX_GPIO_SEL4:0] Ja FRRANEIE |, x4 F¥ b abs[ ( Kk H 3= ADC K GPIO - kH AUX ADC
f) GPIO ) ] < [GPIO_THRZ2:0].

3. EfFHLERGER , IX TR B £k 64 > ADC Feifyif ]

4. 4 ADC_STAT2[DRDY_GPIO] =1 i} , GPIO & Li 58 ik

FHKE FAULT_COMP_GPIO 217 3% LIIK X L i &5
ADC LEEHIEEKA -

fENH O OB EMFMHET , BHEASREEENE LK. YRS kR
FAULT _COMP_MISC[COMP_ADC _ABORT] = 1. [DRDY_GPIO] = 1 H. FAULT _COMP_GPIO = OxFF.
[AUX_GPIO_SEL3:0] W& NE e fE @l b, MIFE LS 1T H 1km) AUX_GPIO_HI/LO 251725465 1% 55 B N RN
1# 0x8000.

£ [ IEFFIE R N B L TR KA B B

* [AUX_GPIO_SEL] % E TR , Frikit) GPIO AECE it T ADC MllE . AUX_GPIO_HI/LO ZA7#s PRFFERIA
. XWIEH T RNFA GPIO ik$ 1 [AUX_GPIO_SEL]BEA ¥AT(T GPIO Bl & NikiT ADC & K150 .

* ¥ ADC 8¢ AUX ADC 3l ok ¥ B N iE SR .
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7.3.6.4.6.3 B FET f &

A PUE T S FET JFHui FET Wasm i sk (Bt AUX ADC ##42 ) SR (83 ADC B42 ) Skiar
Ea@ Bty FET K& E&Eﬁﬁﬁ*ém AUXCELL &8 , MCU 24l [AUX_CELL_SEL] % B %% Wik &
WEANBUEERANEIE R EEZ 2T . AUXCELL tLEEE IR %% DIAG_AUX_HI/LO &178

Device

VCELL, cell voltage
measured by Main ADC from
VC pin

<
S

o)
iy

— comp To FAULT_COMP_CBFET*
' registers

- T

> Comparison threshold is fixed to
AUXCELL < %2 of VCELL

—

AUXCELL, cell voltage measured by
AUX ADC from CB pin

o
o

——
et e T
%

B 7-51. B4 FET 28

FEFF UG BET FET LB BT , EVUHE -
« F ADC LL#EZRIEAT .
* £ ADC_CTRL2[AUX_CELL_SEL4:0] h#HTHCE , LLERMK CB FET (1) AUXCELL jliif.
« @it ADC_CONF1[AUX_SETTLE1:0] § AUX CELL 3 1% £t 75 A 58 I 1]
o IR IELEIZAT , MEE CB.
« @it DIAG CBFET CTRL1 #1 DIAG_CBFET CTRL2 247251 & E i ¥ CBFET.
- Z It 8 A CBFET LAKTTJa AL AN ES: CBFET IR SRIE A
- AR BRI BT AT I
ELJF1f CBFET LL# |, EHATLL T #RAE -

1. LLESAEAS 3 AUX ADC.

2. Bl E DIAG_ COMP_CTRL3[CBFET CTRL_GOJ] =1 JFJaikE K CBFET 312545 24 dv/dt ] .

3. &% DIAG_COMP_CTRL3[COMP_ADC _SEL2:0] = CBFET &% ( Bl 0b100 ) }¥% & [COMP_ADC _GOJ =
14

4. BAIFRE E— BB CBFET , JHt# AUXCELL Wl &EAH (it CB i ) &7 /N T VCELL M&E{ (i@

I VC iEiE ) M—F. N AE s CBFET.

4 ADC_STAT2[DRDY _CBFET] =1} , CBFET EL&i 58 i

6. XfHAth CBFET MRk B EEiZFE. N7 U izl )G i CBFET , MCU &k DIAG_CBFET1 il
DIAG _CBFET2 %47%% , SAJ5 % & [CBFET _CTRL_GO]=1. &l , ui%zli [CB_PAUSE] =0 i&!! CB #f
AR Lo NS5, AT 5% P Mzl e F %) CBFET JR7E NI B 1) CBFET Lk & .

o

FHUH A FAULT_COMP_CBFET1 Il FAULT_COMP_CBFET2 %17 #& ISR thie gt L . 5 A2k 625 0 DL LE e 9
A1t CBFET.

ADC LB 154 -

ZC S ST/ 71 S F T R O G S N N S S = = | CBFET thi&ioétlzixEPJtT,
FAULT_COMP_MISC[COMP_ADC ABORT] = [DRDY AUX CEL] = 1, [DRDY_CBFET] = 1, 3t H
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FAULT _COMP_CBFET1/2 = OxFF. fn%# [AUX CELL_SEL4:0] ¥ B N4 E A EE b, WAL LGz T bk
AUX_CELL_HI/LO #if7 2% F 4k 5 B N B INH 0x8000.

S BEL LT e b U P A T A R R Bl

* M [AUX_CELL_SEL] & & , S8rikidiE L% AUX ADC Wl . AUX_CELL_HI/LO Ziff4 R FFBRIE -
© JE$ T ET NUM_CELL Mt & fiEiE .

+ 3 ADC 5 AUX ADC X sk B B N4 .

* CB IEfEiEfT HARA T E 5.

* 1£ DIAG_CBFET_CTRL1/2 #4448 NP CBFET |, B F AN LA L 1)3%4: CBFET.

7.3.6.4.6.4 VC 7/ CB HF#18&

ZeSE AT LUK VC FI CB 51 BT g% R . &4 VC I CB 5| iy 7 —/ANHim M , 18 VCO Al CBO 5 ks
Hh X Ee G| BEERE T HEIRIR

MR (B IRIR ) 8 BARETT M E R | AN Sy R 2 RE R FELES R TR I (EDKs B I R () HE RS R
[ 2 S B 7K o AL KRS TR 3 FE T 17 HR AR 1Y VCO A1 CBO 51 .t SR AEAE P ER %4 |, VCO B CBO 4%
R B, WA B CS B 00 B o e () P 4% 1 BRI

ARG , SRk HE ADC RN EE ( T VC 5IETF AN ) 5 EN g FE R B 3Tt
5 BE KR E AUX ADC () AUX HEESSIIEAE ( AT CB 51T A ) 5 EHLGFE R B3 T L.

R MCU 7E 144 CB JF a2 2 miid it JAUX_CELL_SEL] e EHA~ CB il , W24 4E H TR T i
AUX HLGIE1E . 1Z{E7E DIAG_AUX_HI/LO #iF2s+ ks . BT ADC Fi%f BidiEsi e , HikH+ ve
T K VC EIE N &4 A2 7E DIAG_MAIN_HI/LO #4728 k45 .

Rve VG,

I

I

I

AM—s (1 . . o
Cell to pcb wire | OW current / - \*

I sink {

| VCELL, cell voltage

I

I

|

|

e measured by Main ADC Comp |—» To FAULT_COMP_VCOW*

i from VC pin registers
Rvc VCi1 T
ANN—e | Comparison threshold set by
DIAG_COMP_CTRL2[OW_THRS3:0]

| OW current

| sink

l L

| =

& 7-52. FF B AL

TR LB 2 BT, ENUHALR
o XFT VC R , £ ADC PAESAMIE1T .
o XHT CB JFEEFEI , AUX ADC LUEZERRIZ T
- 1 ADC_CTRL2[AUX_CELL_SEL4:0] "t & LAk AUX Hi & i
- j#ik ADC_CONF1[AUX_SETTLE1:0])y AUX CELL 3 3# 1% 5 it 75 1 e 5 B 1)
+ it DIAG_COMP_CTRL2[OW_THR3:0] Bt B JT Bk Wl i 1 .

BEIFIRFFBE LER | EAT LT HR4E -
1. it DIAG_COMP_CTRL3[OW_SNK1:0] 7 )5 VC 5|l ( 5k CB 5|l ) HL i Bk el H it .
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2. WSRAFTEFFRE IS | DSRS0 F 2R 3% 0 dV/dt B R HFE S AS I BRI AE

3. T VC PN | %5 DIAG_COMP_CTRL3[COMP_ADC SEL2:0] = OW VC #:# ( Bl 0b010 ) % &
[COMP_ADC GOj=1. B XT CB &6l , [COMP_ADC_SEL2:0] = OW CB #:# ( BI 0b011) .

4. ZEERBTA A 2 VCELL M &(E ( X VC FF# ) 8 AUX B EAE ( %FT CB Fi#% ) 5 [OW_THR3:0] 1K
H ¥ B AT L.

5. tbE5emJs , ADC_STAT2[DRDY _VCOW] =1 ( %F VC Jfi% ) 5 [DRDY_CBOW] =1 ( %}-F CB J# ) .

6. SRJEEHLiEE DIAG_COMP_CTRL3[OW_SNK1:0] 1 BT A Hifi AT FL A IR

FEHK A FAULT _COMP_VCOW1/2 5 FAULT COMP_CBOW1/2 2 £ 8% LAKEL HL i 45 5

7.3.7 L RAHZHF

HILR AR RS VC BN | 8 SCRHEER T MR % B30T DUl VC R LR 5 IE # 2 A
afhe R 7-32 JRIR TR SR A AR E R .

R 7-32. LMK EETE

TR REIRR LIRSS VC 51| E
EEA ST DU TC R B 2
HERREIE I DA B e JER B A 2 A A AT 3 T
TR T i, SR B VCELLX_HILO 7pfeds , Hrb x I AEE T VC WiE
B PRk P H LA & R, AT IR A S E @ E RS ADC - LPF AR, A ATARTE ¥ A HL i LPF
BEEMHATICR AR E .
A R I %, HUSFNCRAERES) % 5 10 VC J8iE |, I H A 5 45 R
R ) A R A Tt CB FRH , {57 ZERALIR AR MIE L 38 CB 5l e

7.3.7.1 BA VC B BRI %
SRR S E R B B VC JBIE . FRJEFFEIE (VC1-VCO0) 24k , FiF VC i@IEY kK -2V & 5V i

EHo

IR SRR ) VC 3EIER , EHLE BBVC _POSN1T 1 BBVC _POSN2 %17 ds B niCi & B . Bt
M VC B ERIC AN, AL REE . % BBVC_POSNT %47 2e kAT M0 B 7] A2 S 886 . OVUV
G AR B 05 B 0 8 B A 2 ) A AR

o JRIEIEAN L FHLMAER, WEtE Ul , BBVC_POSN1[CELL1] 72K 0.

o BEIZERRZ A LSRN S, Wl , BBVC_POSNT #5478 h R W Mg ik B8N 1.

o LSRR R A AL (I .

7.3.7.1.1 BTELE

VISR B B AN VC BT RS | il By B CB Sl RIF S, LAk N CBFET IEFWE (152
7-53 (a) B4 ) o ERIEH T RMERE BT R VC EE LR % Wt R YL, ERASET , A4
COERRAE VC EIER TR Tr , JRIERE TILR S . N T B iRAGEIRPERE , B R0 CB SlME s | RIS
ff) CB IEIEI A Z 5y A S . XA s T O HE S B ST LR AT B BE R A 2R B, AT Fo VR #i
PN A 2R A0 _E o A v R 2R U

ARSI A E L BRI TITS _EJ7 () o VC JBiE (752 1A 7-53 (b) k), WiZEIE LAY LA CB IR R
&, B ESR CB = fiAEas. thoh , IINES CB 51JAIE] BAT 5| &R © — a1 RC RS . ZAIMA
RC JE# & (5 CB 5 LAl RC JEHAFAAFIN RC A ) FT# ROV RS B A 2o bk |, LAEAEH
kSRR LIS CB 51 IR AR 1 RC H 7Bt e H R 2RI
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7777 Pcb connector o
"/ ,’/ ~ Pcb connector
| ¥
L 300
— AN i { | BAT Device J___ i
] ! X
! I 10 nF }_ Rve Device
} — N
| e
L] Rue H T Ove
— VW ] vcie r—
T 1]
£ || Cve cBi6 H 300
| | AN { | BAT Device
I —-— ¢ |1
] Ao L e : —L 10 nF
s | ——AAN—$— [ Jvcis } I
T Res i —— Ce =
M cB15 = R
- | — — W\ { ] vcie
! _
- Rvc Cve T Res ":@
— AN VC14 busbar } DS | | cBi6
i cs | e L
oo ¥ 1 L Rue I
! l 1 |cBi4 - M veis
I
i |
busbar } —_— —— Ccs i P
| G 1! CB15
— Rvc } - = ¢
'—‘ — W\ { Jvets | R | O *
] VC14
L "
i { |cB13 ! Res
! I CBi4
P N |
T | !
|
(a) Bus bar connected any middle individual VC channel (b) Bus bar connected individual VC channel above the top of a module
&l 7-53. ERIAA VC BERICHK
7.3.7.1.2 LR NE

JE/JiIL/d:(IJ_[JEJ\_ $EN VC liEZ — )£ ADC MIERIAT . GRS 4 VCELLX_HILO Zrffss , Hobh x 2 5L
FIERNEIE. 28 HECT LPF IR EAE N VC liE {ﬁJi@BEE@ﬁﬁ%%ﬂﬁiﬁﬁ@ﬂ%o

TR TER S (i BBVC_POSN1/2 354745 ) 1 VC @ IER L LG HT I . OVUV fR474% )5 HII i) OV
AUV KRBk VCB_DONE A&, J HL 2 78 s o s I 58 b e 7 300 ) EATRp R AL P

7.3.7.1.3 HIE LG4 P

M IERIL A IIETE R & CB SIAIWIT | PIkoy 1 EHERAEIL s EOr AU, EHLRIT B MR CBFET
FAL FAR [ BT i 23 B B AT B

AR E BBVC_POSN1/2 &7 8 UAs IR A6 iER: . 25 B T8 4 S0 & IERE N EIE M & VCB_DONE
WIS I CBFET , MW IR 46 b7 HUE 38 T 42

T4k 5 HCS 3 A 7 2 AR A T B A FCS L R R 281k, i R F IR — i, e CBFET k. RIEIC
WMAERIEIE R CBFET fRFEFFIBRE |, WAt WiiT.
&/iE
L kIERINIBIE L) CBFET ¥ 38 , E BT 28 2. BDAE st s i L 5e i, Xt g 53
[CB DONE] = 1 HJIEIRFRiL .
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Device

j

VG,

s

Configure with same CB
Timer setting

CB Control

VCn—Z
+

& 7-54. @i EEER S VC i LW AT l s I

7.3.7.1.4 HEE[E LB

i8R < 18T #6 2 ADC =5 AUX ADC Ml & RFUT B SHBIE LB A . BT &R TIL4/ CB IEiER) L
CB 31T IR, Rk bk B 32 ADC 1) ( Bl + L4k ) 2 A5k E AUX ADC | ( HiEs + 0
gk ) ZHRAIE LG &
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Device
F———————————-
|
Rvc
e,
| c
R : g
v 08,
¥ . g
=
Is | g
VG, +____ ——Cecs — CVCI i
! g
| =
R g
AN VCni | & Sum
o
! s
e §
<
% -
| -
' =
BusBar ——Cce | %
l =
)
I a
<
Rce ’_H CB.2 '%
L 2
Loy :
Rvo T Cve | l
VChz - AN . ] ven. [
: I
| I :
I
| | !
h 4 \ 4
Comp

B 7-55. JLI K EEHEE| B VC EIE N K SN A E

7.4 B IhREAE K

A BA =R IR AR — > POR RZS .

* POR : XAZEINFEM. EiZE0 T , BAT 51 EER T VBAT S/ME |, JF A28 35 AVAO_REF #t
FE N IR BT A BRI R £ BT el

o kW X R ERAKThRERL . AVDD. DVDD A1 CVDD HiJEI<H] .. [N 4EHF LDOIN 5] LA &5 . CVDD 5|
HiEE NS B 5 LDOIN 51 BIAIL L | BLSZFF WAKE A5

* SLEEP : X2 RIFEE T, U AtAIRMIhRE.

* ACTIVE : X2 T, fEIRE T CFe A i6e.

R 7-33 4 T ARIDIARRR AT SCRF A A ThRE |, 18] 7-56 Jar T IIFEIRE A .
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xR 7-33. AR LG

ThRER

SHUTDOWN

SLEEP

o
=N

I

POR

F ADC #1 CS ADC

AUX ADC

OV/UV fri 4%

OT/UT fr#r &%

IS}

OTCB il

MEHAT (@it MB_TIMER_CTRL #%
il )

L R RN Y RS N N

UART

T HIEAE

HUERAS AT NFAULT @ {5

LI EpEEling

LN N N

SLEEP

PN g Rl

SPI L

OTP #if&

FHT Rl #4 POR (7% FF AR ER

N

N

L R N N RS

RARYFERGS . T BRI K.
VBAT L 205 1y v A 8341317 POR
I HE T SHUTDOWN #ixt

(1) %A SLEEP #:U A UM, OV/UV 8L OT/UT R8s , THLLAE Yot ACTIVE # TR X EeThfe , A3+ B T SLEEP

L5
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Vegar < Min Vegar

v

Vgat < Min Vpar . POR
Ll
A

1. Set CONTROL1[GOTO_SLEEP] =1, OR . .
2. Long comm timeout occurs w/ E >E(n
COMM_TIMEOUT|CTL_ACT] =0, OR c <
3. When cell and/or module balancing is done and = =
[BAL_ACT1:0]=01 " v
E &

> >

P SLEEP MODE

Receive
SLEEPtoACTIVE
signal

Device reset Receive WAKE
signal

ACTIVE MODE

1. Receive SHUTDOWN
signal, OR

2. Thermal shutdown
occurs, OR

3. SLEEP timeout

Receive WAKE signal, OR
Set CONTROL1[SOFT_RESET] =1

Device reset

M

Receive WAKE
signal

Device reset

1. Set CONTROL1[GOTO_SHTUTDOWN] =1, OR

2. Long comm timeout occurs w/

COMM_TIMEOUT|CTL_ACT] =1, OR v
3. Receive SHUTDOWN signal, OR

4. Thermal shutdown occurs
5. When cell and/or module balancing is done and
[BAL_ACT1:0]=10

& 7-56. IR

7.4.1 PR
7.4.1.1 SHUTDOWN # =,

X R AR REA . £ SHUTDOWN #is0 T , KEDIIRERR & k] . S REF S IIRE , (I WAKE ping/ &
W BRENMER ) ESRT 7.4.3) U ZIRE PR . {U7F LDOIN 1 CVDD 5| i E4eFpfamsiE+y , LT
WAKE ping/& & .

7.4.1.1.1 184 SHUTDOWN #£=(

SHUTDOWN #E R A Sz il (5, BN AL % WAKE ping B, WAKE %4 BeiE A ACTIVE fizl. #efhM
SHUTDOWN #XF#y ACTIVE #3UG , T RIBINTE K AR M 2L i i L BA v B 10 S Ao o
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& 7-34. 335 . SHUTDOWN E MR )5 1) T M or
ARSI AL E M SHUTDOWN HEUHLRE 5 1) LA iR for
FAULT_SYSIDRST] =1 B MR ping BT T E AL
A l:‘!]ULT_COMMS[FCOMM_DET] [DRST] = 1 (1 L4
g/;\_;/iC_COMMﬂCOMMCLR_D UART 2|44 fir
FAULT_SYS[DRST] =1 JE I M AT B S A
HERR AR (AR TR AL
FE (HRTD ) I=:A1ULT_COMM3[FCOMM_DET] A ——
AU FAULT_SYS[DRST] = 1 308 3ok o P R AT B B A
|
POR | | ", |
. | SHUTDOWN Mode | Transition | ACTIVE Mode
(Transition) 1 | |
| | |
| | | :
| .
¥~ unv ] T T !
BAT — ) i Year : : : !
] |
AVAO — E E E |
/ ] ] ] |
LDOIN —/ : ! : i
| - : '
CVDD 7|'£ Min Vevoouv i | i
i | | |
| | | |
| i ! | !
| | T
| | /‘/_ Mip Vavopuv :
AVDD : i i i :
|
| I
DVDD : | :/ ! Comm
: : . i : | available
P | SU(WAKEisTIUT) |
s T N T
Comm ! : : !
: Comm not available : : : trst !
P
: : l : .
I I I I !
I I I I !
I I I I !
I I ! I :
v v \ A 4 v >
\Z \Z o time
& & S S
& NE PN 2
& O &® @
& & & Q 9 ¢
'@d & ¢ & & <
& © < o
S Q

& 7-57. SHUTDOWN Z ACTIVE R ##

7.4.1.1.2 A SHUTDOWN =

EIEHBAEMR , FHLEN &% CONTROL1[GOTO_SHUTDOWN] = 1 #2444+ E T SHUTDOWN #i. fE%51¢
FERCE Y, R IBE AR EIE G S , W H P T A #34 B T SHUTDOWN #5,

aef ey Laa s BL R &4tk 2 — 3t X SHUTDOWN 5
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o JE{EEER o RAE R E R N A A RCEE |, WEZIM ACTIVE B2 SHUTDOWN #ix. FAHLAT LA
Bt COMM_TIMEOUT_CONF %5478 J3 F %%k 55 o

* SLEEP BiFGER : iR aF4bT SLEEP #XIAZIMC & it [a] , W B35 M SLEEP #:x###: % SHUTDOWN
. EHLAT LR PWR_TRANSIT_CONF[SLP_TIMEZ2:0] 3 FHiZ%i% T .

o WMSERE AR TE AT RS, HEIEEN SHUTDOWN . HRIE4E R | i§2m7 7.3.3. Ihik
TRl e 2> SR AL BE L B T I 88 AR 7E — Bt [B] 9 AT AN R D RS X

° #&‘%H‘ﬁ . %W%W*ﬁﬁ%gﬁ? TSHUT Hﬁ?%lzﬂ%%ﬁ:

+ SHUTDOWN 5 HW_RESET ping/#& i : 1X%& ping/& i F/EE (S HWE 5L F KR 22i. SHUTDOWN ping/
W SAEAE FBEE I TS0 F 254 B T SHUTDOWN X, | M sl 5% P KB 2 B i o B AR AR K VK 2 sl Al
I HW_RESET ping/ & , iX £ 2¢ R B2 AN BT HL % H7E SHUTDOWN A5 55387 3 shas

7.4.1.2 SLEEP #=R

KRMMIFEITIA . 76 SLEEP #:UF |, Bra Wl IEJIATTE | (HIhREA R T HS 5. OVUV Al OTUT f#
Pras . KIS S/ JE/NFAULT AR5 AR I .

7.4.1.2.1 184 SLEEP #=(

HT EVGE S ARG |, I ZHR H SLEEP 3K , EHLLZUK 1% WAKE ping/& 5 SLEEPtoACTIVE ping/&

WA REH 2 ACTIVE #i:0. WAKE Ml J- 5 B 83 4F , ENH EEHE 2% & ; SLEEPtoACTIVE 1Y fig 3%
4.

7.4.1.2.2 #A SLEEP #z(

B R BE N ACTIVE # R # N SLEEP # . A EFisfWE , FAETERE (@K%

CONTROL1[GOTO_SLEEP] = 1) ¥ E T SLEEP £, fEA{CRRCE T , A #&5 N K& 1% a2 vl

kN SLEEP #R=.

HELLREMEN , 230t el LEN SLEEP R :

o JBEMEHEN  WRAERE IR RINEA A ROERE , WEZHA ACTIVE ###2 SLEEP #ix0, FEA1n] bldd
COMM_TIMEOUT _CONF 2747 2% J& F %% 1 .

SLEEP

S,\'n'f:: Transition ACTIVE Mode Mode Transition ACTIVE Mode
CVDD L ; ; CVDD L ! L
| I |
| i i I I I
AVDD } L } AVDD } : !
| | I | | |
| I i
| i | I | I
DVDD ! ! ! DVDD 1 : 1
i i i ! ! !
| | |
Comm } } } i CD'T;”"bI } } } i
ilable! | | availablel | | |
Comm able Comm not I I ! Comm Comm not ! !
available i 1 available ! ‘
! ! ! 1 i ; ! !
} | | tsuwakEe_sLp) 1 } : tSU(SLPz*CT) }
! P
| | | | ]
I I | trst | ! ! ! |
| i } " i 1 | }
| | | | | . |
| | | ! ! w ! |
|
h 4 \ 4 \ 4 h 4 > v h 4 h 4 v >
e o 0 N ,\\AQ’O e‘?'\ O .
& & Qb 53 time [N & ob & time
& o* o R ) &
& A @ o & Q€ ¢ 2 ¥
o S & & R ° &
*59 < O ¢ & O )
\s S & © > & & °
Q) % Q & 2y Q&
& W & Y
0'35‘ Pl & o°
< & & &
=) )
(a) Waking up with WAKE ping/tone (b) Waking up with SLEEPtoACTIVE ping/tone

& 7-58. SLEEP & ACTIVE #R %%

7.4.1.3 ACTIVE &=,
KRR RRETER. EiZEAT , TV USSA4T 801G |, SeEnl SR Ihas DL REIS T
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7.4.1.3.1 84 ACTIVE #=

Sl LUEE fr 4. ping/aE i IR RS EY & 4 ACTIVE #ixi#E N SLEEP 5{ SHUTDOWN . & 4
SE L ESRA 7411 FIF 7.41.2,

7.4.1.3.2 A SHUTDOWN EE#A ACTIVE #Ex

25 R ggiE it WAKE ping/#& ). SHUTDOWN #0422 ACTIVE #:i5. #t N ACTIVE #izU5 , EHL&iERR—
U 55 AT A S R, X e R U R (ORISR, ST 7.4.1.1) |, FRan i T SHUTDOWN ##
AFeH e ACTIVE FiaUififE et R4 POR. WA aE B NEIME ; OTP ST & fias 2 EHna OTP 4ifs
1H.

7.4.1.3.3 Jl SLEEP #zi# A ACTIVE =

WAKE &% SLEEPtoACTIVE ping/5 i 7] LUK 2848 ). SLEEP #i:0 & T ACTIVE #3{. WAKE ping/+5 i £ [ 2514
HERETFE AL, T LDO HJETE SLEEP #HAM R FFH B IRES , b R &% & FAULT_SYSIDRST] =1, K&
RETHFEN. 2B SEMMHRMFELT S, FXFEEE , 1520 SHUTDOWN . ZFa8HEEN
BRIME ; OTP T H Fae > EHINE OTP JmfifE.

W {E F SLEEPtoACTIVE ping/#& ¥ 23 F M. SLEEP #zUnifif 2= ACTIVE #:z0 , MI#sff H &N ACTIVE iz
MERHFEEL , (H UART 518800, it , fTERKSEMH , FAULT_COMM1[COMMCLR_DET] =1, FH#l&
e ACTIVE 5% Hik bR

7.4.2 LR,

WEBET LTRSS - e h. BaAaE TRIMEE U AE N OTP.

« K% WAKE ping/#% AN SHUTDOWN # 5k SLEEP #i:04: # y ACTIVE #ix.

+ 7E ACTIVE 5 N0 WAKE ping/ %1 .

+ {E ACTIVE ¥ T &ki% CONTROL1[SOFT _RESET]=1 fi4.

o TEATAIDhFER T K% HW_RESET ping/ & . X & 4Exf 28 4F 4 il POR B4, 4% HW_RESET
ping/E R | BFETE tywrsT TSR SRR BR 2 AN AT E Wk, 2 )5 , #45FK L SHUTDOWN #55X
EHE

o NEPHLUEEE. A4S R WS MY 7.3.6.4,

- k&3 AVDD UV. DVDD UV.
* HFO 8 LFP & | 1l o 8 B A 7 H i

B T s GG GO , LU OLR S8 UART 518G 47, X Set il E Zm LR 8 fF , oA UART H 5341
MCU {5 . fERERMT | &% E FAULT COMMI1[COMMCLR _DET] = 1. iXLei& i ANL sk astt | BA
UART TEIX L6283 fFHh b T ARG B IR A o
+  2xRi%k SLEEPtoACTIVE ping M SLEEP ##%4:y ACTIVE #.
o DUFIBWAMY 235K UART 5% 3% B [COMMCLR_DET] =1 , ix4:¥% % FAULT _COMM1[STOP_DET] =

1, DRI Z M UART (£ 1k

- {E£ ACTIVE #3 F 2 k% SLEEPtoACTIVE ping.

- K% COMM CLEAR {55 . XE—NMLHES , HTIER UART 51335 7R 51 8 3408 (S5 F a6 i

HRELZVEMER | ESH 7.3.6.1.1.1,

7.4.3 ping FIZH

FEATTIBAE RIS (B fnatT SHUTDOWN B¢ SLEEP #i5X ) BGE(E h Wi ot &, 24 LR Zhas S AL el i
PENIEE KR 2K, Ping B i VRS0 € 184 5 e AH AT Il 1 — Al 3.

R 7-35. NETHFAR T ZFKEH Ping/ &

ping/& AL 2] i 5] SHUTDOWN SLEEP BT
SHUTDOWN ping RX N N
SLEEPtoACTIVE ping RX v N
WAKE ping RX N N N
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F 7-35. AETIFEAR T XFFH Ping/ B (4)

ping/E Il RBE H 5] SHUTDOWN SLEEP BT
HW_RESET ping RX J J
SHUTDOWN %/ COMHI/L J J
SLEEPtoACTIVE & COMHI/L J J
WAKE % COMHI/L J J J
HW_RESET %1 COMH/L J J
ECEE COMH/L N A b 5 R I T R
s = COMH/L J
7.4.3.1 Ping

ping J2RIE B F RX GBI RS E mi-1K-5 15 5. ping fEZER A MF AR | By A 20 e 48 1 7 12 21 m] 5 1)
UART RX () ENL. @@ AR ping 155 (A R P E R X 70 ASF] () ping 155

JEf5 ping /£$8 WAKE ping. SLEEPtoACTIVE ping. SHUTDOWN ping 1 HW_RESET ping. 24 1E%@{E A A]
R, X2 ping 4878 S840 1E NRFE I DR . R¥E € L, RX 51 L) COMM CLEAR {55 & ping )—FiTE
X. HF COMM_CLR A TiEkk UART 514 | K15 7.3.6.1.1.1 AT %55

|—> tiip_HwRsT 4—:

| :—P thp_so <«
I

|—> tHLo_ wake <« |

. ;! |

High 9 tuartsm 4—| | i

HW_RESET

Host shall release the RX line

4—/ after applying the HW_RESET
ping

RX

| SHUTDOWN

WAKE | -~ | Return “high” for next
| | operation

SLEEPtoACTIVE |
|

Ping duration
& 7-59. i#{5 ping

7.43.2 Fi

B 2y H 21 COMH 1 COML iy 1 1% ) 18 78 4B A $R e (4 “+7 B4 “-7 ) 1t ( ik
M) o HAEHEARS M LR, AR COMHIL it T Ui i) o - H 0 1 %o 5006 28 K 4800 it 75 1R % 45

A DU A 35 P ST DU AGE LS ping. X L6952 WAKE % . SLEEPtoACTIVE % . SHUTDOWN 3% i Al
HW_RESET #ifl. B TIB(E S W24 |, A PIAh S 3 SRS ARG M I - RIS 5 3 A 2 . i
PRI RS RANAE SLEEP B Nl . AHAIEE , ST 7.3.6.2.3.3,
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Wake and SLEEP-to-ACTIVE Couplets (all “+” pul WAKE TONE DETECTION
CVoD | Nwaeoer Pulses |
f |
comP COM*P,COM'N Nwake “+” Pulses
COM*N VDD, e
VS - - - WAKEUP_DET ,—\—
(internal signal)
> toourone SLEEP TO ACTIVE TONE DETECTION
teomrone
| Nstpioncroer Pulses |
COM*P — COMP'N . I |
COMXP, COMXN Nstponct “+” Pulses
toomToNE. - Lo
Apulse ,—\—
SLP2ACT_DET
HUTDOWN and HW_RESET Couplets (all “ pul SHUTDOWN TONE DETECTION
GvDD: | Nsronoer Pulses |
[ |
comp cvoD2 COMXP, COMXN Nsion ™" Pulses
eee
COM'N
HWRST_DET ,—\—
cvss ...
HW_RESET TONE DETECTION
trone Je—
| NrwnsToet Pulses |
foourone I »
COMTP — COMP'N coe COMXP, COMXN wrsT " Pul
—»| troe Lo HWRST_DET I—
SRR
&l 7-60. Ef5 & A
. <22
7.4.3.3 ping M&H AL

&% .

WAKE #1 SLEEPtoACTIVE ping/# 1 & Me g #5 {4 1 1IE # HAE 0 —3 2 5 Bk, XA ping/ & W v LIAL 35 21 245 16
BERCE T AN AR, MBI S WAKE ping/ I | B4 E R WAKE &8 L R EI T —
A BRI EREE T SLEEPtoACTIVE ping/ & i

G KB M EEEE W, % E CONTROL1[DIR SEL] i E. AXELZHEMEE , S
7.3.6.1. Kit [DIR_SEL] V% & , Hikk 224k 1) COMH I COML 3 1 #0532 He 5 A I o 3 AN ) T ik Js 28
i, O R ER AR ping.

FEIEHIBAT A, EHLR F AR 2 K& 1% WAKE 1 SLEEPtoACTIVE ping , il 2> f) e A HE R 28452 skl i 1 35
Wo FERGIF RS, Wil 7 A n) 5465 K8 7 284 K 1% WAKE 5 SLEEPtoACTIVE |, JUl FHL A A H
CONTROL1[SEND_WAKE] 5 CONTROL1[SEND_SLPTOACT] fif.. Ul 3% i 2 I 245 1m 3 48 5 h il R — A
B RIBEMMNEE . 5T WAKE 1 SLEEPtoACTIVE &S |, R Ik L THE 2 1 35 1685 H 433 o th 2 i B AR
L5

%

SHUTDOWN #iI HW_RESET ping/& i = HEBE K E 2k, Btk |, X2 ping/ &AL . Hatdil , 4
Y] SHUTDOWN ping/ &R , B3 R FE | (HiZas A2 m R — A8 2E % —4 SHUTDOWN
FH. U EAEEH T HW_RESET ping/& .

YT RIRARAE , BT RX SIELEER| N, Fkn] DR #344 F A SHUTDOWN 5 HW_RESET ping. X T
MR B, EREDLDEF - AHERBHET S W EHEFES. ENLAEMEAE4EREHRE
CONTROL1[SEND_SHUTDOWN] = 1 8t CONTROL2[SEND_HW _RESET] = 1, LLf& 7~ AR 2844 4] ) L %44 &
AR . ok [DIR_SEL] W E G |, HEAZF L COMH F1 COML iy TR SZ -3 A . XA EH T2
AT, AR RS ping.
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& 7-36. ping MHFAEELE

ping/& A AL ENEIL T
WAKE B R — A8 R H WAKE %1
SLEEPtoACTIVE Bl a2 T — A2 E R H SLEEPtoACTIVE &1/
SHUTDOWN B AR A 10 G A I 7R
HW_RESET Bl BB an s o 5 A o FE
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7.5 FAEAe st

ﬁ%@@EA%ﬁ%%%mﬁ% Hop i 7 2R bk I 51 T 2 AT A

* NVM (OTP) s 7 &ifias. RIS NE T HAEALER S OTP A wfEn OTP HiltfTEHE. N TX
H5E X OTP ZF (Al AT 9RAE |, T T 75 B B NX L OTP 5 T2/ a8 i IR g ALt AR 3474 . OTP CRC
B T X e A A7 A . IR AN OTP I TmfE , M FHAs P o) BeERIME. RIS
BArfE OTP () BLEERNEDEE 7 OTP 2 (B mfEiME ) TLikingk , W5 7347 848 O n #0ms 4 5 47 2R
IMH. X RZH OTP e rarfiay , WFRMEGMEME T BEBRIMEMFE . SHT BRIEMLL | X
DIRO_ADDR _OTP. DIR1_ADD_OTP. PWR_TRANSIT _CONF. CUST_CRC_HI/LO %7 e LA HAE |, iX
e 7.5 K ZF AR FBULH AT TR €.

o BB NS, X ENEBITH o] LRI S AN F A . SRS X Aok E R HEM1E.

o AT, XU FEHL A BERMT IV R R AE R . A E AL SR IX e A A AR R E B LB A

AT RIS R AL AR g

* Addr = F 7 et

« Hex = + it

* NVM = JE 5 KRS (OTP) S 7 (7 as

* RSVD = 8. {REEMZTAFaR BN R AE B S o X IR EE 7 FATATT 5 NHR 24 2 o 13 HIUIX BE 47 4 245
7l 0.

* REG_INT_RSVD = #2844 P B8 AR BE A A7 e alihr . ENLU AU ST 1Z A2 S ARUR |, & A]gE s
Wr IEH R . N RS % P A7 g R B R FME .

* OTP_SPARE : iX &8 248/ P seBli 4 H OTP Rl 12 fi e . 1X L% HALME N CRC THE I —3 /0 A7 1E .
XA AT DLIE R S EN  ABAPATAAT T RE B AT 28447 1

'CﬂRR&Dn=Ei%@%%ﬁ%ﬁﬂ%ﬁﬁﬁﬂﬁPﬂﬂ¥4ﬁﬁ,ﬁ¢n%§ﬁ$ﬂmoMCU%@%E%
A AT TR N BRIME

o MR ERMERECTEAL (2 POR H4: ) BEINERAIME , ) Al E BN INEE] OTP Hoo B ME
(R F P EHORNHEITRE ) o B LB EALE

T 7.5.4 N T IREEFF AP EEAMLAE Lo TP A SR I RE AL

7.5.1 OTP T &7l 4
ARFEREMR | ik | RW | g B
gg el fr7 fr 6 fr5 fr 4 fir 3 fr 2 fr 1 fr0
=4
DIRO_ADDR 0 NVM | fgif 5 A7 SPARE[1:0] ADDRESS[5:0]
_OTP M =
0x00
) A
BRME =
0x01
DIR1_ADDR 1 NVM | fgfEE A SPARE[1:0] ADDRESS[5:0]
_OTP iME =
0x00
R E
HIME =
0x01
DEV_CONF 2 NVM 0x54 RSVD NO_ADJ| MULTI | FCOMM TWO_ NFAULT | FTONE HB_EN
_CB DROP _EN STOP _EN _EN
_EN _EN
ACTIVE_CE 3 NVM | e A SPARE[3:0] NUM_CELL[3:0]
LL i =
0x00
R E
HNME =
0x0A
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WA | Wik | RW | SFArfE 5#
il e 7 | ke | fes | ka4 | &3 | k2 | fr1 fro
i
OTP_SPARE| 4 NVM 0x00 SPARE[7:0]
15
ADC_CONF 7 NVM 0x00 AUX_SETTLE[1:0] LPF_SR[2:0] LPF_VCELL[2:0]
1
ADC_CONF 8 NVM 0x00 SPARE[1:0] ADC_DLY[5:0]
2
OV_THRES 9 NVM Ox3F SPARE SPARE OV_THR[5:0]
H
UV_THRES A | NVM 0x00 SPARE SPARE UV_THR[5:0]
H
OTUT_THR B NVM OxEO UT_THR[2:0] OT_THR[4:0]
ESH
UV_DISABL C |NVM 0x00 CELL16 CELL15 | CELL14 | CELL13 | CELL12 CELL11 | CELL10 CELL9
E1
UV_DISABL D NVM 0x00 CELL8 CELL7 CELL6 CELL5 CELL4 CELL3 CELL2 CELL1
E2
GPIO_CONF| E NVM 0x00 FAULT _ SPI_EN GP102[2:0] GPIO1[2:0]
1 IN_EN
GPIO_CONF| F NVM 0x00 SPARE CS_DR GP104[2:0] GPI103[2:0]
2 DY
GPIO_CONF| 10 | NVM 0x00 SPARE[1:0] GP106[2:0] GPI105[2:0]
3
GPIO_CONF| 11 | NVM 0x00 SPARE[1:0] GP108[2:0] GPI07[2:0]
4
OTP_SPARE| 12 | NVM 0x00 SPARE[7:0]
14
OTP_SPARE| 13 | NVM 0x00 SPARE[7:0]
13
OTP_SPARE| 14 | NVM 0x00 SPARE[7:0]
12
OTP_SPARE| 15 | NVM 0x00 SPARE[7:0]
1"
FAULT_MSK | 16 | NVM 0x00 MSK_ PROT |MSK_UT| MSK_OT | MSK_UV | MSK_OV MSK_ MSK_ | MSK_PWR
1 COMP SYS
FAULT_MSK | 17 | NVM 0x00 SPARE[1] MSK_ MSK_ MSK_ MSK_ MSK_ MSK_ MSK_
2 OTP_ OTP_ COMM3 | COMM3 | COMM3 | COMM2 COMM1
CRC DATA |_FCOMM| _FTONE _HB
PWR_TRAN | 18 | NVM | fgfE& 47 SPARE[2:0] TWARN_THR[1:0] SLP_TIME[2:0]
SIT_CONF BRIME =
0x18
A
AIME =
0x10
COMM_TIM 19 |NVM 0x00 SPARE CTS_TIME[2:0] CTL_ACT CTL_TIME[2:0]
EOUT_CON
F
TX_HOLD_ 1A | NVM 0x00 DLY[7:0]
OFF
MAIN_ADC_| 1B | NVM 0x00 GAINL[7:0]
CAL1
MAIN_ADC_| 1C | NVM 0x00 GAINH OFFSET[6:0]
CAL2
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WA | Wik | RW | SFArfE A6
il e f7 | ke | s | fa | s | frz2 | fr1 fro
&
AUX_ADC_ 1D | NVM 0x00 GAINL[7:0]
CAL1
AUX_ADC_ 1E | NVM 0x00 GAINH OFFSET[6:0]
CAL2
CS_ADC_C 1F | NVM 0x00 GAINL[7:0]
AL1
CS_ADC_C 20 | NVM 0x00 GAINH[2:0] OFFSET[4:0]
AL2
21 | NVM 0x00 DATA[7:0]
22 | NVM 0x00 DATA[7:0]
23 | NVM 0x00 DATA[7:0]
CUST_MISC
1% 24 | NVM 0x00 DATA[7:0]
CUST_MISC| 25 |NVM| 0x00 DATA[7:0]
8
26 | NVM 0x00 DATA[7:0]
27 | NVM 0x00 DATA[7:0]
28 | NVM 0x00 DATA[7:0]
STACK_RES| 29 |NVM 0x00 SPARE[1:0] DELAY[5:0]
PONSE
OTP_RSVD | 2A |NVM |  0x00 WL . 15200 2T B
2A
OTP_RSVD | 2B |NVM | 0x00 WEREER . i 20x iz b AT BN
2B
OTP_SPARE| 2C | NVM 0x00 SPARE[7:0]
10
OTP_SPARE| 2D | NVM 0x00 SPARE[7:0]
9
OTP_SPARE| 2E | NVM 0x00 SPARE[7:0]
8
OTP_SPARE| 2F | NVM 0x00 SPARE[7:0]
7
OTP_SPARE| 30 |NVM 0x00 SPARE[7:0]
6
OTP_SPARE| 31 |NVM 0x00 SPARE[7:0]
5
OTP_SPARE| 32 |NVM 0x00 SPARE[7:0]
4
OTP_SPARE| 33 |NVM 0x00 SPARE[7:0]
3
OTP_SPARE| 34 |NVM 0x00 SPARE[7:0]
2
OTP_SPARE| 35 |NVM 0x00 SPARE[7:0]
1
CUST_CRC 36 | NVM | #Ef-E 407 CRC[7:0]
_Hi CNNS
0x57
) RCE
FAME =
0x31
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e T i’tﬁf.!k RW RAfE bAiEi
il e fr7 fe | ks | ka4 | ms | 2 | M4 fro
1B
CUST CRC | 37 |NVM | mfisf CRC[7:0]
_Lo BRiME =
0x89
H AL E
BIME =
OxF3
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7.5.2 LY G FfrasiL
Huht Ei
e T A AN B BT fre | &5 | fra | @3 | 2 | A4 fro
bz i | fr 7
i
OTP_PROG_UNL | 300 | RW | 0x00 CODE[7:0]
OCK1A % 301 | RW | 0x00 CODE[7:0]
OTP_PROG_UNL
OCKID 302 | RW | 0x00 CODE[7:0]
303 | RW | 0x00 CODE[7:0]
DIRO_ADDR 306 | RW | 0x00 RSVD ADDRESSI[5:0]
DIR1_ADDR 307 | RW | 0x00 RSVD ADDRESSI[5:0]
COMM_CTRL 308 | RW | 0x00 RSVD STACK_ | TOP_
DEV | STACK
CONTROLA1 309 | RW | 0x00 | DIR SEL | SEND_ | SEND_ | SEND_ | GoTo_ | GOTO_ | SOFT_ | ADDR_
SHUT | WAKE | SLPTO | SHUT | SLEEP | RESET WR
DOWN ACT DOWN
CONTROL2 30A | RW | 0x00 RSVD SEND_ | TSREF
HW_ _EN
RESET
OTP_PROG_CTR | 30B | RW | 0x00 RSVD PAGE | PROG
L SEL GO
ADC_CTRL1 30D | RW | 0x00 | RSVD CS_DR[1:0] LPF_ SR_| LPF_ |CS_MAIN|CS_MAIN_MODE[1:0]
EN VCELL_ | GO
EN
ADC_CTRL2 30E | RW | 0x00 RSVD AUX_CEL AUX_CELL_SEL[4:0]
L_ALIGN
ADC_CTRL3 30F | RW | 0x00 | RSVD AUX_GPIO_SEL[3:0] AUX_GO | AUX_MODE[1:0]
REG_INT_RSVD | 310 | RW | 0x00 WA . 200 % AT 5 N
CB_CELL16 CTR | 318 | RW | 0x00 RSVD TIME[4:0]
L% .
319 | RW | 0x00 RSVD TIME[4:0
CB_CELL1_CTRL X 401
31A | RW | 0x00 RSVD TIME[4:0]
31B | RW | 0x00 RSVD TIME[4:0]
31C | RW | 0x00 RSVD TIME[4:0]
31D | RW | 0x00 RSVD TIME[4:0]
31E | RW | 0x00 RSVD TIME[4:0]
31F | RW | 0x00 RSVD TIME[4:0]
320 | RW | 0x00 RSVD TIME[4:0]
321 | RW | 0x00 RSVD TIME[4:0]
322 | RW | 0x00 RSVD TIME[4:0]
323 | RW | 0x00 RSVD TIME[4:0]
324 | RW | 0x00 RSVD TIME[4:0]
325 | RW | 0x00 RSVD TIME[4:0]
326 | RW | 0x00 RSVD TIME[4:0]
327 | RW | 0x00 RSVD TIME[4:0]
VMB_DONE_THR | 328 | RW | Ox3F RSVD MB_THR[5:0]
ESH
MB_TIMER_CTRL | 329 | RW | 0x00 RSVD TIME[4:0]
VCB_DONE_THR | 32A | RW | 0x00 RSVD CB_THR[5:0]
ESH
OTCB_THRESH | 32B | RW | OxOF | RSVD COOLOFF[2:0] OTCB_THR[3:0]
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o HE
sremam | 40 | PW g f6 s fr 4 fr3 fir 2 T 1 fro
sl | 2w 7
{E
OVUV_CTRL 32C RW 0x00 VCB OVUV_LOCK]3:0] ovuv OVUV_MODE[1:0]
DONE GO
_THR
Lock
OTUT_CTRL 32D RW 0x00 RSVD OTCB_ OTUT_LOCK][2:0] OTUT OTUT_MODE[1:0]
THR_ GO
LOCK
BAL_CTRL1 32E RW 0x00 RSVD DUTY[2:0]
BAL_CTRL2 32F RW 0x00 RSVD CB_ FLTSTOP | OTCB_ BAL_ACT[1:0] BAL_GO AUTO_
PAUSE _EN EN BAL
BAL_CTRL3 330 | RW | 0x00 RSVD BAL_TIME_SEL[3:0] BAL_TIM
E_GO
FAULT_RST1 331 RW 0x00 RST_ RST_UT | RST_OT | RST_UV | RST_OV RST_ RST_SYS RST_
PROT COMP PWR
FAULT_RST2 332 | RW | 0x00 | RSVD |RST OTP|RST OTP| RST_ RST_ RST_ RST_ RST_
"CRC | _DATA |COMM3_|COMM3_| COMM3_| COMM2 | COMM1
FCOMM FTONE HB
DIAG_OTP_CTRL | 335 RW 0x00 RSVD FLIP_ MARGIN_MODE[2:0] MARGIN
FACT _ _GO
CRC
DIAG_COMM_CT 336 RW 0x00 RSVD SPI_ FLIP_TR
RL LOOP _CRC
BACK
DIAG_PWR_CTRL| 337 RW 0x00 RSVD BIST_ PWR_
NO_RST | BIST_GO
DIAG_CBFET_CT | 338 RW 0x00 | CBFET16 | CBFET15 | CBFET14 | CBFET13 | CBFET12 | CBFET11 | CBFET10 | CBFET9
RL1
DIAG_CBFET_CT | 339 RW 0x00 CBFET8 | CBFET7 | CBFET6 | CBFET5 | CBFET4 | CBFET3 | CBFET2 | CBFET1
RL2

DIAG_COMP_CT | 33A | RW | 0x00 VCCB_THR[4:0] REG_INT_RSVD
RL1
DIAG_COMP_CT | 33B | RW | 0x00 RSVD GPIO_THR[2:0] OW_THR([3:0]
RL2
DIAG_COMP_CT | 33C | RW | 0x00 RSVD |CBFET_C OW_SNK[1:0] COMP_ADC_SEL[2:0] COMP_
RL3 TRL_GO ADC_GO
DIAG_COMP_CT | 33D | RW | 0x00 RSVD COMP_ LPF_
RL4 FAULT FAULT
_INJ _INJ
DIAG_PROT_CTR| 33E | RW | 0x00 RSVD PROT_
L BIST_
NO_RST

OTP_ECC_DATAI | 343 RW | 0x00 DATA[7:0]
N1 2 344 | RW | 0x00 DATA[7:0]
OTP_ECC_DATAI
N9 345 RW | 0x00 DATA[7:0]

346 RW | 0x00 DATA[7:0]

347 RW | 0x00 DATA[7:0]

348 RW | 0x00 DATA[7:0]

349 RW | 0x00 DATA[7:0]

34A | RW | 0x00 DATA[7:0]

34B | RW | 0x00 DATA[7:0]
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Hhk B4
FERET | AL | | s tre | frs | fa | ks | &2 | &1 | o
pei o I =Y L7
18
OTP_ECC_TEST | 34C | RW | 0x00 RSVD DED_ | MANUAL | ENC_ | ENABLE
SEC _AUTO DEC
SPI_CONF 34D | RW | 0x00 | RSVD CPOL CPHA NUMBIT[4:0]
SPI_TX3. 34E | RW | 0x00 DATA[7:0]
SPI_TX2 34F | RW | 0x00 DATA[7:0]
SPI_TX1
350 | RW | 0x00 DATA[7:0]
SPI_EXE 351 | RW | 0x02 RSVD SS_CTRL | SPI_GO
OTP_PROG_UNL | 352 | RW | 0x00 CODE[7:0]
OCK2A % 353 | RW | 0x00 CODE[7:0]
OTP_PROG_UNL
OCK2D 354 | RW | 0x00 CODE[7:0]
355 | RW | 0x00 CODE[7:0]
DEBUG_CTRL_U | 700 | RW | 0x00 CODE[7:0]
NLOCK
DEBUG_COMM_ | 701 | RW | 0x04 RSVD UART_ | UART_ | UART_ | USER_ | USER_
CTRL1 BAUD | MIRROR | TX_EN | UART_ | DAISY
_EN EN _EN
DEBUG_COMM_ | 702 | RW | OxOF RSVD COML_ | COML_ | COMH_ | COMH_
CTRL2 TX_ EN | RX_EN | TX EN | RX_EN
7.5.3 K&l &
Hhk B4
grmem | A5 R e w7 | e | fws | fr4 | ks | k2 | Az fro
b I e =i
Ui:H
PARTID 500 | R | 0x00 REV[7:0]
DEV_REVID E00 | R | 0x00 DEV_REVID[7:0]
501 | R | 0x00 ID[7:0]
502 | R | 0x00 ID[7:0]
503 | R | 0x00 ID[7:0]
504 | R | 0x00 ID[7:0]
DIE_ID1 & :
DIE_ID9 505 | R | Ox00 ID[7:0]
506 | R | 0x00 ID[7:0]
507 | R | 0x00 ID[7:0]
508 | R | 0x00 ID[7:0]
509 | R | 0x00 ID[7:0]
CUST_CRC_RSLT| 50C | R | 0x31 CRC[7:0]
HI
CUST_CRC_RSLT| 50D | R | OxF3 CRC[7:0]
Lo
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Huhk bAiEi
wrmem | A0 | R \gwwl ®m7 | e | s | f4 | s | f2 | k1 | fo
e | A
&
OTP_ECC DATA | 510 | R | 0x00 DATA[7:0]
ouT1 % 511 | R | 0x00 DATA[7:0]
OTP_ECC_DATA
ouT9 512 R 0x00 DATA[7:0]
513 | R | Ox00 DATA[7:0]
514 | R | Ox00 DATA[7:0]
515 | R | Ox00 DATA[7:0]
516 | R | 0x00 DATA[7:0]
517 | R | 0x00 DATA[7:0]
518 | R | Ox00 DATA[7:0]
OTP_PROG_STA | 519 | R | 0x00 | UNLOCK | OTERR | UVERR | OVERR | SUVERR | SOVERR | PROG | DONE
T ERR
OTP_CUST1 STA| 51A | R | 0x00 | LOADED | LOAD | LOAD | FMTERR | PROGOK| UVOK | OVOK TRY
T WRN ERR
OTP_CUST2 STA| 51B | R | Ox00 | LOADED | LOAD | LOAD | FMTERR | PROGOK| UVOK | OVOK TRY
T WRN ERR
SPI_RX3. 520 | R | Ox00 DATA[7:0]
SPI_RX2 fl 521 | R | 0x00 DATA[7:0]
SPI_RX1
522 | R | 0x00 DATA[7:0]
DIAG_STAT 526 | R | 0x00 RSVD DRDY_ | DRDY_ | DRDY_ | DRDY_ | DRDY_
OTUT | ovuv | BIST_ | BIST_ | BIST_
OTUT | ovuv PWR
ADC_STAT1 527 | R | Ox00 RSVD DRDY_ | DRDY_ | DRDY_ | DRDY_
AUX_ | AUX_ | AUX_ | MAIN_
GPIO CELL MISC ADC
ADC_STAT2 528 | R | Ox00 RSVD DRDY_ | DRDY_ | DRDY_ | DRDY_ | DRDY_ | DRDY_
LPF GPIO | VCOW | CBOW | CBFET | VCCB
GPIO_STAT 52A | R | 0x00 | GPIO8 | GPIO7 | GPIO6 | GPIO5 | GPIO4 | GPIO3 | GPIO2 | GPIO1
BAL_STAT 528 | R | Ox00 | INVALID_| OT_ CB_ | MB_RUN| CB_RUN | ABORT | MB_ CB_
CBCONF | PAUSE_ | INPAUSE FLT DONE | DONE
DET
DEV_STAT 52C | R | 0x00 | RSVD | FACT_ | CUST_ | OTUT_ | OVUV_ | CS_RUN | AUX_ | MAIN_
CRC_ | CRC_ RUN RUN RUN RUN
DONE | DONE
FAULT SUMMAR | 52D | R | Ox00 | FAULT_ | FAULT_ | FAULT_ | FAULT_ | FAULT | FAULT | FAULT | FAULT_
Y PROT | COMP_ | OTP | COMM | OTUT | OVUV ) PWR
ADC
FAULT COMM1 | 530 | R | 0x00 RSVD UART TR| UART_ | UART_ | comMM | sTop_
RR RC CLR_ DET
DET
FAULT COMM2 | 531 | R | 0x00 | COML_ | COML_ | COML_ | COML_ | COMH_ | COMH_ | COMH_ | COMH_
TR RR RC BIT TR RR RC BIT
FAULT COMM3 | 532 | R | 0x00 RSVD FCOMM | FTONE | HB_FAIL | HB_FAST
DET | _DET
FAULT OTP 535 | R | 0x00 | RSVD | DED_ |SEC DET| CUST_ | FACT_ | CUSTLD | FACTLD | GBLOV
DET CRC CRC ERR ERR ERR
FAULT_SYS 53 | R | 0x00 | LFO RSVD | GPIO DRST cTL CTS | TSHUT | TWARN
FAULT_PROT1 53A | R | Ox00 RSVD TPARITY | VPARITY
FAL | _FAL
FAULT PROT2 | 53B | R | 0x00 | RSVD | BIST_ | TPATH | VPATH | UTCOMP | OTCOMP | OVCOMP | UVCOMP
ABORT | _FAIL | _FAIL | _FAIL | _FAIL | _FAIL | _FAIL
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bt HE
srpmewm | A0 | RVl gem w7 e fr 5 4 s 2 1 o
sl | 2w
{E
FAULT_OV1 53C | R | 0x00 | OV16_ | OV15_ | OV14_ | OV13_ | Ovi2_ | Ov11_ | Ov10_ |Ov9 DET
DET DET DET DET DET DET DET
FAULT_OV2 53D R 0x00 |OV8_DET |OV7_DET |OV6_DET | OV5_DET | OV4_DET | OV3_DET | OV2_DET | OV1_DET
FAULT_UV1 53E | R | 0x00 | UV16_ | UV15_ | UV14_ | UV13_ | UV12_ | UVI1_ | UV10_ |UvV9 DET
DET DET DET DET DET DET DET
FAULT_UV2 53F R 0x00 |UV8_DET | UV7_DET | UV6_DET | UV5_DET | UV4_DET | UV3_DET | UV2_DET | UV1_DET
FAULT OT 540 | R | 0x00 |OT8_DET|OT7_DET|OT6_DET|OT5 DET|OT4_DET |OT3 DET | OT2_DET |OT1_DET
FAULT UT 541 | R | Ox00 |UT8 DET | UT7_DET | UT6_DET | UT5 DET |UT4 DET | UT3 DET | UT2_DET | UT1_DET
FAULT COMP. G | 543 | R | 0x00 | GPIO8_ | GPIO7_ | GPIO6_ | GPIO5_ | GPIO4_ | GPIO3_ | GPIO2_ | GPIO1_
PIO FAIL FAIL FAIL FAIL FAIL FAIL FAIL FAIL
FAULT_COMP_V 545 R 0x00 | CELL16_ | CELL15 | CELL14_ | CELL13_ | CELL12_ | CELL11_ | CELL10_ | CELL9
CCB1 FAIL FAIL FAIL FAIL FAIL FAIL FAIL FAIL
FAULT_COMP_V 546 R 0x00 CELLS8_ CELL7_ CELL6_ CELLS5_ CELL4_ CELL3_ CELL2_ CELL1_
CCB2 FAIL FAIL FAIL FAIL FAIL FAIL FAIL FAIL
FAULT_COMP_V 548 R 0x00 | VCOW16 | VCOW15 | VCOW14 | VCOW13 | VCOW12 | VCOW11 | VCOW10 | VCOW9
COW1 FAIL | _FAL | _FAL | _FAL | _FAL | _FAL | _FAL | _FAL
FAULT_COMP_V 549 R 0x00 VCOWS8 VCOW?7 VCOWG6 VCOW5 VCOW4 VCOW3 VCOW?2 VCOW1
cow2 FAL | _FAL | _FAL | _FAL | _FAL | _FAL | _FAL | _FAL
FAULT_COMP_VB | 54B R 0x00 | CBOW16 | CBOW15 | CBOW14 | CBOW13 | CBOW12 | CBOW11 | CBOW10 | CBOW9
ow1 FAIL | _FAL | _FAIL | _FAL | _FAL | _FAL | _FAL | _FAL
FAULT_COMP_VB| 54C R 0x00 CBOWS CcCBOw7 CBOWG6 CBOW5 CcCBOw4 CBOW3 CBOwW2 CBOW1
ow2 FAIL | _FAL | _FAIL | _FAL | _FAL | _FAL | _FAL | _FAL
FAULT_COMP_C 54E R 0x00 | CBFET16 | CBFET15 | CBFET14 | CBFET13 | CBFET12 | CBFET11 | CBFET10 | CBFET9
BFET1 _FAIL _FAIL _FAIL _FAIL _FAIL _FAIL _FAIL _FAIL
FAULT_COMP_C 54F R 0x00 CBFET8 CBFET7 CBFET6 | CBFET5 CBFET4 CBFET3 CBFET2 CBFET1
BFET2 _FAIL _FAIL _FAIL _FAIL _FAIL _FAIL _FAIL _FAIL
FAULT_COMP_MI | 550 R 0x00 RSVD COMP_ | LPF_FAIL
sc ADC
ABORT
FAULT_PWR1 552 | R | Ox00 | CVSS_ | DVSS_ | REFHM_| CVDD_ | CvDD_ | DVDD_ | AVDD_ | AVDD_
OPEN OPEN OPEN uv oV oV OSsC ov
FAULT_PWR2 553 R 0x00 RSVD PWRBIST RSVD REFH_ NEG5V_ | TSREF_ | TSREF_ | TSREF_
_FAIL OSC uv OSC uv ov
FAULT_PWR3 554 R RSVD RSVD RSVD RSVD AVDDUV
_DRST
CB_COMPLETE1 556 R 0x00 CELL16 CELL15 CELL14 CELL13 CELL12 CELL11 CELL10 CELL9
"DONE | DONE | DONE | DONE | DONE | DONE | DONE | DONE
CB_COMPLETEZ2 557 R 0x00 CELLS8 CELL7 CELLG6 CELL5 CELL4 CELL3 CELL2 CELL1
_DONE | DONE | DONE | DONE | DONE | DONE | DONE | DONE

BAL_TIME 558 R 0x00 |TIME_UNI TIME[6:0]
T
VCELL16_HI/LO 568 R 0x80 RESULT[7:0]
569 R 0x00 RESULT[7:0]
VCELL15_HI/LO 56A R 0x80 RESULT[7:0]
56B R 0x00 RESULT[7:0]
VCELL14_HI/LO 56C R 0x80 RESULT[7:0]
56D R 0x00 RESULT[7:0]
VCELL13_HI/LO 56E R 0x80 RESULT[7:0]
56F R 0x00 RESULT[7:0]
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wemek | | S (S| &7 | me | fs | fe | ms | @z | @1 | Ao
18
VCELL12_HI/LO 570 R 0x80 RESULT[7:0]
571 R 0x00 RESULT[7:0]
VCELL11_HI/LO 572 R 0x80 RESULT[7:0]
573 R 0x00 RESULT[7:0]
VCELL10_HI/LO 574 R 0x80 RESULT[7:0]
575 | R | 0x00 RESULT([7:0]
VCELL9_HI/LO 576 R 0x80 RESULT[7:0]
577 R 0x00 RESULT[7:0]
VCELL8_HI/LO 578 R 0x80 RESULT[7:0]
579 R 0x00 RESULT[7:0]
VCELL7_HI/LO 57A R 0x80 RESULT[7:0]
57B R 0x00 RESULT[7:0]
VCELL6_HI/LO 57C R 0x80 RESULT[7:0]
57D | R | 0x00 RESULT([7:0]
VCELL5_HI/LO 57E R 0x80 RESULT[7:0]
57F R 0x00 RESULT[7:0]
VCELL4_HI/LO 580 R 0x80 RESULT[7:0]
581 R 0x00 RESULT[7:0]
VCELL3_HI/LO 582 R 0x80 RESULT[7:0]
583 | R | Ox00 RESULT([7:0]
VCELL2_HI/LO 584 R 0x80 RESULT[7:0]
585 | R | Ox00 RESULT([7:0]
VCELL1_HI/LO 586 R 0x80 RESULT[7:0]
587 R 0x00 RESULT[7:0]
MAIN_CURRENT_| 588 R 0x80 RESULT[7:0]
HILO 589 | R | Ox00 RESULT[7:0]
TSREF_HI/LO 58C R 0x80 RESULT[7:0]
58D | R | 0x00 RESULT[7:0]
GPIO1_HI/LO 58E R 0x80 RESULT[7:0]
58F | R | Ox00 RESULTI[7:0]
GPIO2_HI/LO 590 R 0x80 RESULT[7:0]
591 R 0x00 RESULT[7:0]
GPIO3_HI/LO 592 R 0x80 RESULT[7:0]
593 R 0x00 RESULT[7:0]
GPI04_HI/LO 594 R 0x80 RESULT[7:0]
505 | R | 0x00 RESULT([7:0]
GPIO5_HI/LO 596 R 0x80 RESULT[7:0]
597 | R | 0x00 RESULT([7:0]
GPIO6_HI/LO 598 R 0x80 RESULT[7:0]
599 R 0x00 RESULT[7:0]
GPIO7_HI/LO 59A R 0x80 RESULT[7:0]
59B R 0x00 RESULT[7:0]
GPIO8_HI/LO 59C R 0x80 RESULT[7:0]
50D | R | 0x00 RESULT[7:0]
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ﬁbi]\]: bAiEi
wemek | | S (S| &7 | me | fs | fe | ms | @z | @1 | Ao
&
DIETEMP1_HILO | 5AE | R | 0x80 RESULTI[7:0]
5AF | R | 0x00 RESULT[7:0]
DIETEMP2_HILO | 580 | R | 0x80 RESULT[7:0]
5B1 | R | 0x00 RESULT[7:0]
AUX_CELL_HILO | 5B2 | R | 0x80 RESULTI[7:0]
5B3 | R | 0x00 RESULT[7:0]
AUX_GPIO_HILO | 5B4 | R | 0x80 RESULT[7:0]
5B5 | R | 0x00 RESULT[7:0]
AUX_BAT HILO | 5B6 | R | 0x80 RESULT[7:0]
5B7 | R | 0x00 RESULTI[7:0]
AUX_REFL_HILO | 588 | R | 0x80 RESULT[7:0]
5B9 | R | 0x00 RESULT[7:0]
AUX_VBG2 HILO| 5BA | R | 0x80 RESULTI[7:0]
5BB | R | 0x00 RESULT[7:0]
AUX_AVAO REF_| 5BE | R | 0x80 RESULT[7:0]
HILO 5BF | R | 0x00 RESULTI[7:0]
AUX_AVDD_REF_| 5C0 | R | 0x80 RESULT[7:0]
HILO 5C1 | R | 0x00 RESULT[7:0]
AUX_OV DAC HI| 5C2 | R | 0x80 RESULT[7:0]
Lo 5C3 | R | 0x00 RESULT[7:0]
AUX_UV_DAC_HI/| 5C4 | R | 0x80 RESULTI[7:0]
LO 5C5 | R | 0x00 RESULTI[7:0]
AUX_OT OTCB_ | 5C6 | R | 0x80 RESULT[7:0]
DAC_HILO 5C7 | R | 0x00 RESULTI[7:0]
AUX_UT DAC_HI/| 5C8 | R | 0x80 RESULT[7:0]
LO 5C9 | R | 0x00 RESULT[7:0]
AUX_VCBDONE_ | 5CA | R | 0x80 RESULT[7:0]
DAC_HILO 5CB | R | 0x00 RESULT[7:0]
AUX_VCM_HILO | 5CC | R | 0x80 RESULTI[7:0]
5D | R | 0x00 RESULT[7:0]
REFOVDAC HIL | 500 | R | 0x00 RESULT[7:0]
o 5D1 | R | 0x00 RESULTI[7:0]
DIAG_MAIN_HIL | 5D2 | R | 0x00 RESULT[7:0]
0 5D3 | R | 0x00 RESULT[7:0]
DIAG_AUX_HILO | 5D4 | R | 0x00 RESULT[7:0]
5D5 | R | 0x00 RESULT[7:0]
CURRENT HIMI | 5D6 | R | 0x80 RESULTI[7:0]
DALO 507 | R | 0x00 RESULTI[7:0]
5D8 | R | 0x00 RESULT[7:0]
DEBUG UART R | 781 | R | 0x00 RSVD RC_IERR| RC_ | RC_SOF | RC_ RC_ | RC_CRC
c TXDIS BYTE._ | UNEXP
ERR
DEBUG UART R | 782 | R | 0x00 RSVD TR_SOF | TR_WAIT | RR_SOF | RR_ | RR_CRC
R_TR BYTE_
ERR
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TeExAS
INSTRUMENTS

www.ti.com.cn

D_BLK

Huht HiE
srmetk | 20 RW lgww [ w7 | e | k5 | fra | ks | k2 | frd fro
b1 i |
U=
T 783 | R | 0x00 RSVD PERR | BERR_ | SYNC2 | SYNCH i
TAG
DEBUG_COMH R| 784 | R | 0x00 RSVD RC_IERR| RC_ | RC_SOF | RC_ RC_ | RC_CRC
c TXDIS BYTE_ | UNEXP
ERR
DEBUG_COMH R| 785 | R | 0x00 RSVD TR WAIT| RR_ | RR SOF | RR_ RR_ | RR_CRC
R TR TXDIS BYTE. | UNEXP
ERR
DEBUG_COML BI| 786 | R | 0x00 RSVD PERR | BERR_ | SYNC2 | SYNC1 i
P TAG
DEBUG_COML R | 787 | R | 0x00 RSVD RC_ERR| RC_ | RC_SOF | RC_ RC_ | RC_CRC
c TXDIS BYTE. | UNEXP
ERR
DEBUG_COML R | 788 | R | 0x00 RSVD TR WAIT| RR_ | RR_SOF | RR_ RR_ | RR_CRC
R_TR TXDIS BYTE. | UNEXP
ERR
DEBUG_UART DI| 789 | R | 0x00 COUNT[7:0]
SCARD
DEBUG_COMH D| 78A | R | 0x00 COUNT[7:0]
ISCARD
DEBUG_COML D | 788 | R | 0x00 COUNT[7:0]
ISCARD
DEBUG_UART V | 78C | R | 0x00 COUNT[7:0]
ALID_HILO 78D | R | 0x00 COUNTI7:0]
DEBUG_COMH V| 78E | R | 0x00 COUNT[7:0]
ALID_HINLO 78F | R | 0x00 COUNT[7:0]
DEBUG_COML V | 790 | R | 0x00 COUNT[7:0]
ALID_HILO 791 | R | 0x00 COUNTI7:0]
DEBUG_OTP SE | 7A0 | R | 0x00 BLOCK[7:0]
C_BLK
DEBUG_OTP DE | 7A1 | R | 0x00 BLOCK[7:0]
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7.5.4 FFHFRUYH
7.5.41 BHIFHEE
7.5.4.1.1 DIRO_ADDR_OTP
Mk 0x0000
NVM fir 7 A AL 5 Kr 4 fir 3 fir 2 AL 1 £z 0
P s SPARE[1:0] ADDRESS[5:0]
=L 0 0 0 0 0 0 0 0

SPARE[1:0] = %JH

(gL

OTP #feid 4.

ADDRESS[5:0] = %2 f£ 4% 24 [DIR_SEL] = 0 I i HF4E OTP hgmAL R IA S Et . $HZ B AE RS HEAT B NN £ 3 sl IR A2 18

ARG HZF ARG TE R OTP 1, OTP #47E POR K N# %) DIRO_ADDR #4744 . X T9fe , 15

7.5.4.1.2 DIR1_ADDR_OTP

Mk 0x0001

NVM Br7 fr 6 B 5 fr 4 fir 3 fir 2 fir 1 10
2K SPARE[1:0] ADDRESS[5:0]

5 fir 0 0 0 0 0 0 0 0

SPARE[1:0] = %

R g Hdk

OTP Zwffid 2.

ADDRESS[5:0] = %2 /8% 7~ 24 [DIR_SEL] = 1 W IH7E OTP thamfR BIBA S M hE . X% 2 AF 28 HE AT B NN 2 B B E 72 43

AT RG2S OTP | OTP #47E POR B N# 2| DIRT_ADDR #1744, X T4fe , Mg

7.5.4.1.3 CUST_MISC1 £ CUST_MISC8

Hit | 0x0021 E
0x0028
NVM o R 6 R 5 Br 4 fr 3 fr 2 Br 1 £r 0
2K DATA[7:0]
K fir 0 0 0 0 0 0 0 0
DATA[7:0] = % 1 ¥ [X
7.5.4.1.4 DIRO_ADDR
Hohk 0x0306
RW Br 7 Pr 6 R 5 fr 4 fr 3 Pr 2 Br 1 £r.0
LT RSVD ADDRESS[5:0]
Hhy 0 0 0 0 0 0 0 0
RSVD = {78

ADDRESS[5:0] = 4 [DIR_SEL] =0 i} , 4#¢ BoR S A BT a3 fFHtk. 78 POR I, A OTP i (K188 AF ik (B ISR 75 47 2%
( m#3| DIRO_ADDR_OTP Zif7#sh HAHIE OTP #fF4bdik ) o HLAT Lo ik A iR 217 ik 5 N b & 17 sk

R CGER IS i N I =R TS - 2 B CAVARIE N &/ LRl R

VE# : %% CONTROL1[ADDR_WR] = 1 4 5 NIL 278 AXIEANEE. | ST 7.5.4.3.10.
7.5.4.1.5 DIR1_ADDR
Hht 0x0307
RW hr 7 iz 6 fiz 5 fiz 4 hr 3 fr 2 fir 1 AL 0
3 RSVD ADDRESS[5:0]
E=1iva 0 0 0 0 0 0 0 0
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RSVD = {5

ADDRESS[5:0] = 4 [DIR_SEL] =11t} , $fZ SRS 21T s Pt bt . 75 POR I, )\ OTP iy as -t il (B Bt % 7748 (n
%) DIR1T_ADDR_OTP Z 74 A E OTP &afftudl ) o FHUaT DU R AN 5] 0 8821 bl BN ML 2 A7 45 SR 0 4%
PEEERT AL, I HAZE R S RIRIBGE b
%% CONTROL1[ADDR_WRJ] =1 A fe'5 NIL @4 . AXREMER , WS M1 7.5.4.3.10,

7.5.4.2 34 ID MIHHEX
7.5.4.2.1 PARTID

kit 0x0500
Rk fir 7 (A L 5 fr 4 fz 3 fir 2 (A Az 0
P PARTID[7:0]

S 0 0 0 0 0 0 0 0

PARTID[7:0] #3{F4RiH

= 0x21 = BQ79616
0x01 = BQ79614
0x02 = BQ79612
0x03 = BQ75614
0x04 = BQ79656
0x05 = BQ79654
0x06 = BQ79652
0x0A = BQ756506
Ji HAbAED = fR A

7.5.4.2.2 DEV_REVID

bk 0xE00
Rk A £z 6 £z 5 £r 4 fr 3 fir 2 A1 1 A0
2L 0 0 0 0 0 0 0 0

18 Ox00 FoR s T IEH LARBIR. AR ad ) sl , WA A%, AKX SMA26 IEHEE | ESH
ZATFN )RR AT

7.5.4.2.3 DIE_ID1 = DIE_ID9

Hihik 0x0501

M B 7 fir 6 £z 5 £ 4 fir 3 fir 2 LA £z 0
4 ID[7:0]

=X DA 0 0 0 0 0 0 0 0

ID[7:0] = #RfHEIT A
0x10 = EIT A AO
Ox11 = fEITHLA A1
0x20 = 21T it 4 BO
0x21 = {&1T Jit A B1
0x22 = &I A B2
i LA ACHS = fREE

i | 0x0502 F
0x0509
Hik L7 oA L5 fr 4 £z 3 fir 2 Hr 1 £L 0
2 ID[7:0]
=20a 0 0 0 0 0 0 0 0

ID[7:0] = #it TI T.] i AHIE R ID
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7.5.4.3 J& I ic B A
7.5.4.3.1 DEV_CONF
Hiht 0x0002
NVM R 7 6 5 fr 4 £ 3 fir 2 A1 B0
2 F RSVD NO_ADJ_CB | MULTIDROP | FCOMM_EN | TWO STOP | NFAULT EN | FTONE_EN HB_EN
_EN _EN
5 fir 0 1 0 1 0 1 0 0
RSVD = {{

NO_ADJ_CB = f5/R#HFA fuvrisid T3 CB 421 S A48 CB FET. i MCU )5 FHAH4RIY CB FET , B4 RME M K%

[BAL_GO] =1, %A %)) CB.
0 = &1 S ¥F /B FA WIS 4B H CB FET.
1= SRV A AR CB FET.

MULTIDROP_EN =

€ XA RN T 2 REC B M T30 TR AR B . KRG IC B iR HI gt A COML it COMH ) TX Fl RX,

0 = HJRAS T B4 LBk
1=2 5

FCOMM_EN =

i ACTIVE #U R f3 5 JR I iR Al
0 =%tH]
1=H

TWO_STOP_EN =

FE AU o B BER A4 IR R 1 5L T O UART Ji AN Lk iz

0=—" STOP fi
1= M4~ STOP 47

NFAULT_EN =

Jii I NFAULT Zhg.

0 = 4% b4 NFAULT

1= T NFAULT DASR 7 el 20 A B i i) s
HE L IZA R E AT FAULT_SUMMARY 254745 -

FTONE_EN =

S BOEALT SLEEP LU e H) e T R B«
0= %A
1= B

HB_EN =

LAAL T SLEEP #5UR i A HEARTBEAT Ki% 3.
0 =%tH]
1= H

7.5.4.3.2 ACTIVE_CELL

RAE AT BRI CHIP_TYPE[MAX_CH1:0] W& (RAH) % ) o W NUM_CELL % & il iE okl 25 1

FEALRIIEIES , W _EFR Dy AR AL R SO B HL

Hh- 0x0003
NVM fir 7 £z 6 Az 5 fir 4 £z 3 £z 2 A7 1 £z 0
LK SPARE[3:0] NUM_CELL([3:0]
E=A 0 0 0 0 0 0
)~ OTP 0 0 0 1 1 0
2
SPARE[3:0] = %
NUM_CELL[3:0] = Fi & s e H 4k
0x0 = 6S
0x1=7S
0x2 = 8S
OXA = 168

7.5.4.3.3 BBVC_POSN1

Huhk

0x0005

NVM

L7

£1. 6

£r 0
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EA CELL16 CELL15 CELL14 CELL13 CELL12 CELLM CELL10 CELL9
=X 0 0 0 0 0 0 0 0
CELL9 % CELL16 = i3 £ 445 SILM A E R EE . F 8 AL IR EE 2 T EL A0 DA [F] 77 AL B K L 3
0 = TRFRALER

1= $EORAELE I IEIE . AREMEE  WHSMY 7.3.7.

7.5.4.3.4 BBVC_POSN2

Huhk 0x0006

NVM b7 i 6 L 5 hir 4 fir 3 fir 2 Az 1 (A
EA 1S CELL8 CELL7 CELL6 CELL5 CELL4 CELL3 CELL2 CELL1
=202 0 0 0 0 0 0 0 0

CELL1 % CELL8 = 7£ ACTIVE_CELL #7345 E GBS s eh | %27 47 S 45 R A5 Bhil i 3 HkBR 7E OV, UV Al VCB_DONE 4%
2o GEAFRHE B T O R L W L
0 = Axf IR T e AT Reik b 21
1 =% FIATHRERH TR R AL BE . B RVEAIE R , ST 7.3.7,

7.5.4.3.5 PWR_TRANSIT_CONF

Hihk 0x0018
NVM fL 7 i 6 i 5 i 4 fir 3 A fi£ 1 Al
2% SPARE[2:0] TWARN_THR[1:0] SLP_TIME[2:0]
=X A 0 0 0 1 1 0 0
HIRE 0 0 0 1 0 0 0
BOAME

SPARE[2:0] = %

TWARN_THR[1:0] = #% TWARN MI{H.
00 = 85°C
01=95°C
10 = 105°C ( BRilf )
11 = 115°C

SLP_TIME[2:0] = SLEEP #3U FAUHBIT . 231k N SLEEP 53 |, ZiHi 8 T 4h it 2. it i 28 20N | 23030
SHUTDOWN #8350, WsR e 22 ACTIVE B, NI #8547
000 = Tt . BR{F(RFEF/E SLEEP i3 ( S BA R E )
001 = 5s
010 = 10s
011 =1 44
100 = 10 434t
101 = 30 434
110 = 1 /Mt
11=2 /Mt

7.5.4.3.6 COMM_TIMEOUT_CONF

Hihk 0x0019
NVM fr7 fi 6 A fir 4 fir 3 fr 2 fir1 (oAl
R SPARE CTS_TIME[2:0] CTL_ACT CTL_TIME[2:0]
gL 0 0 0 0 0 0 0 0
SPARE = %]
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CTS_TIME[2:0] = & B R @GN . %I 28 2R | 83288 FAULT_SYS[CTL] . XnfF1ER RG0R IR |, LI
IR HE 5 R
000 = 25 &0 fm s ( B AT RIERIAE )
001 = 100ms
010 = 2s
011 = 10s
100 = 1 434
101 = 10 434
110 = 30 434
111 = 1 /it

CTL_ACT = it B %K 1038 {5 R N T 35 2 1 28 H R .
0= #H FAULT_SYS[CTL] ¥ #4+ B T SLEEP #X ( & ArHf rIERAE )
1= 430 E T SHUTDOWN JR%5. A48 FAULT_SYS[CTL] fir.

CTL_TIME[2:0] = # BHKIBEMN o Lt it 200 | S5 HUT i [CTL_ACT] B B A .
000 = A FE K (s R e ( SZAL RO BRI )
001 =100ms
010 =2s
011 =10s
100 = 1 4%
101 =10 5réh
110 = 30 7%k
111 = 1 /NES

7.5.4.3.7 TX_HOLD_OFF

Hiht 0x001A

NVM AL 7 fir 6 fir 5 fir 4 £z 3 £z 2 Az 1 £z 0
ZFR DLY[7:0]

5 hr 0 0 0 0 0 0 0 0

DLY[7:0] = ¥t E A Hd B ar & Wif) STOP L2 J5 JI&Wa Rt ss 1 fr2 A SER i A W% , JEFh 0 & 255.

7.5.4.3.8 STACK_RESPONSE

Huhk 0x0029
NVM 7 i 6 L 5 £ 4 fir 3 i 2 £ 1 £ 0
£ F SPARE[1:0] DELAY[5:0]
=X 0 0 0 0 0 0 0 0
DELAY[5:0] 7544 165 Hs e St - s Ingi &b ) 7715 138 ) B
= 0x00 = Ous
0x01 % 0x3F = 0.25us % 15.75us , Mk~ 0.25us

7.5.4.3.9 COMM_CTRL

Hodik 0x0308
RW AL 7 L6 L5 i 4 £r 3 Ay A 20
S RSVD STACK_DEV | TOP_STACK
=LA 0 0 0 0 0 0 0 0
RSVD = {54
STACK_DEV = ¥ 88152 SCNZ T HE N B H 0 2L e 231 AR B 1
0 = JER A
1= MRk AR

TOP_STACK = “J 2811 SONHERE - bk 55t i 24
0 = A2 ToS %
= 2 ToS %4t
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7.5.4.3.10 CONTROL1

Huhk 0x0309

RW fir 7 iz 6 fir 5 fir 4 £ 3 fir 2 A1 £z 0

R DIR_SEL SEND_ SEND_WAKE SEND_ GOTO_ GOTO_ SOFT_RESET| ADDR_WR
SHUTDOWN SLPTOACT | SHUTDOWN SLEEP

=LA 0 0 0 0 0 0 0 0

DIR_SEL = i 43 £ B 1 1.
0 = FEPI /MR PFLAS 126 1y SO EEROTIL T | i 2 WA A58 10 COMH (6505 T — /M COML,
1= EPI NI DRTHERE ORI T | 32 WU F S (F69 COML {415 F— M {F#) COMH.

SEND_SHUTDOWN = ¥yt I, i F— 284k i% SHUTDOWN . 3l fr 5 B 1 8 R 50 mi. A 0] BATIE IR
0 = 3%
1 = PEHERR R L R
SEND_WAKE = yy#ifk ) b, [ F—AN 880 RIEMEE S . Aon] B4T35FR .
0 = Hi%
1= PR L, R — AR R IR R
SEND_SLPTOACT = i HER (A |, Ji% SLEEPtoACTIVE ¥%. fii] HATi5R.
0 = s
1= YRR |, ki% SLEEPtoACTIVE %
GOTO_SHUTDOWN = ¥ 884 ¥ )y SHUTDOWN #i= . Ai] HATIERR .
0 = %
1= 3N SHUTDOWN izt
GOTO_SLEEP = 438/ SLEEP i3, 1Al H 177 .
0 = #isk
1= 3k N\ SLEEP i,
SOFT_RESET = 43 5Ah OTP BAME. ArAT FATIERR . BB SO (a1 7] L2 HERR 28 1 A e B 5
0 = g4
1= FAasf

ADDR_WR = figsfFRah HEh Fht. WEZMN , SEASHEAC TR — DN, W8 5 N A8tk A
KIEMER , S 51 7.3.6.1.3.2.
0= APUTHSITF Ik WA EHERBEFES.
1= IEAEX 8 H B T AL H R eI — N EE S

FHARIFE 7] CONTROL1 Zi &8 5 AL M. NIRRT R —5 AN fr41a CONTROL1 5 A2 A7t
MRS HAT N
o HJEIRE
- [SOFT_RESET] : 144 1
- [GOTO_SHUTDOWN] : 1£%:%% 2
- [GOTO_SLEEP] : 11t4:4% 3
+ SEND & :
- [SEND_WAKE] : 1564 1
- [SEND_SLPTOACT] : 154 2
- [SEND_SD_HW_RST] : %% 3
o FEHEIRSALA SEND FHiffAz 2 18]
- HJRIRASAL - R 1
- SEND #iff: : gk 2
7.5.4.3.11 CONTROL2

Hihk 0x030A

RwW 7 £z 6 (A £z 4 fir 3 fir 2 £ 1 £z 0

ZHR RSVD SEND_HW_ | TSREF_EN
RESET
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5 fr \ 0 0 0 0 0 0 0 0
RSVD = {5
SEND_HW_RESET = ¥i#i#k|a) &% HW_RESET ¥ . iHU %A% .
0= sk
1= ERE R L, R — 8RR R i% HW_RESET %
TSREF_EN = )5 H TSREF LDO #it. FH T & NTC HEHBH.
0=2%%
1=}
7.5.4.3.12 CUST_CRC_HI
Hihk 0x0036
NVM B 7 R 6 B 5 fr 4 fir 3 fir 2 o £z 0
4 CRC[7:0]
=X 0 1 1 1 1
I RE 0 1 1 0 0 1
=LA
CRCI[7:0] = &' OTP #[H I LML CRC MM 75,
7.5.4.3.13 CUST_CRC_LO
s 0x0037
NVM L7 L 6 5 i 4 AK] fr 2 AN A
ZHR CRC[7:0]
5 fir 1 0 0 0 1 0 1
R 1 1 1 1 0 1 1
=X
CRC[7:0] = % 7 OTP Z[alf EHLiTH A CRC KT .
7.5.4.3.14 CUST_CRC_RSLT _HI
Hihk 0x050C
Wi L7 fir 6 fir 5 fir 4 fr 3 pr 2 Hr 1 £r 0
G CRC[7:0]
=Lk 0 \ 0 \ 1 \ 1 \ 0 0 0 1
CRC[7:0]1 = & OTP =[] HI #4115 CRC B 715,
7.5.4.3.15 CUST_CRC_RSLT_LO
Huhk 0x050D
HiE L7 £L 6 fL 5 fir 4 £ 3 {2 A7 1 AL 0
4 HR CRC[7:0]
g hr 1 \ 1 1 1 0 0 1 1
CRCI[7:0] = % ' OTP =¥ [a] [ 88441155 CRC HIME 5.
7.5.4.4 BITRE
7.5.4.4.1 DIAG_STAT
Hihl 0x0526
e A7 AL 6 L5 4 A3 fir 2 A1 A0
S RSVD DRDY_OTUT | DRDY_OVUV | DRDY_BIST | DRDY_BIST | DRDY_BIST
_oTuT _OVUV _PWR
5 fir 0 0 0 0 0 0 0 0
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RSVD = {5

DRDY_OTUT = Jg/r OTUT #fE £ /DiEiTid—k. %4 [OTUT_GOj=1 H [OTUT_MODE1:0] =01 ( 35 OTUT ®AFISAT ) W&
AL, IRTEZD AT BTG 72 i 3 B %A
0 = OTUT MR FF A EEE — AR AE oA 56
1= D5 T 1 ARG

DRDY_OVUV = #4575 OVUV #4E & 47— . %4 [OVUV_GO] =1 H. [OVUV_MODE1:0] = 01 ( Ji5h OVUV #18IE4T ) B
BRUCAE , FRIEZ > 1 AR I AC 6 58 i % B &AL
0 = OVUV MARIFUEELEE — AN F010 1 R 78 o
1=ZD5EHRT 1 MG,

DRDY_BIST_OTUT = #5/8 OTUT R4 82 Wi RG24 [OTUT_GO] =1 LK [OTUT_MODE1:0] = 10 ( J&zh BIST i&1T ) I i&EK%
B, HAETERK BIST FHIN 5 B %L
0 = KJ2 BT
1=BIST A5

DRDY_BIST_OVUV = #575 OVUV R 82 Wi IR ES. 24 [OVUV_GO] =1 LK [OVUV_MODE1:0] = 10 ( fi3h BIST 14T ) Ii&k%
£, HEETEM BIST }“Jﬁﬂﬁj‘mﬁﬁfﬁo
0 = KJH B HABFEZBAT
1=BIST A#5ERK-

DRDY_BIST_PWR = $5/R HIE SRS . 24 [PWR_BIST_GOJ] =1 ( JF4A BIST i&17 ) MR AL , FFAE BIST /A3 56 Ut i B i Ar
0 = RABIEIFEZIT .
1 =BIST M.

7.5.4.4.2 ADC_STAT1

Hud 0x0527
Wi AL 7 £z 6 £z 5 fir 4 fir 3 fir 2 £z 1 £z 0
2K RSVD DRDY_CS | DRDY_AUX | DRDY_AUX | DRDY_AUX | DRDY_MAIN
_ADC _GPIO _CELL _MISC _ADC
S fir 0 0 0 0 0 0 0 0
RSVD = {35

DRDY_CS_ADC = CS ADC 54—l . 4 [CS_MAIN_GO] M 0 &Sy 1 i | %A ik

DRDY_AUX_GPIO = AUX ADC S{EFTH AL E Jy ADC W& (11752 GPIO il b 5e s/ — il . 4 [AUX_GOJ M 0 BHBUh 1 B, %
BIRERR o
0 = Rz
1= Jifi GPIO fii A\ Cidit AUX ADC ¢ Rt & /b — il &

DRDY_AUX_CELL = 33+ E.7F J[AUX_CELL_SEL4:0] % B IFTH AUXCELL 818 L5l & b —killE. 24 [AUX_GOJ M 0 Bk 1
I, AL
0 = R

1= i [AUX_CELL_SEL4:0] Fic. B iy i it L 76 i %/ — Uil i
(

DRDY_AUX_MISC = 2t L #E i AUX ADC MISC it Nl b 58 i 28 /b — v il &
1R, SRS
0= Kuhsk
1 = fiiff AUX ADC MISC i A 258 i 2 /b — I &

RPSE BB IRECWIIZAT ) « 24 [AUX_GOJ M 0 HHCH

DRDY_MAIN_ADC = 234} /£ T4 £ ADC Hi \i@iE ( ©FEFTH GPIO ) F5eME D —killa ( BsEm T izt ) .
[CS_MAIN_GO] M\ 0 B ECH 1 B, iZA .
0 = KHisk
1= fifF ADC M\ B 5 R E D — i &

7.5.4.4.3 ADC_STAT2

Huhk 0x0528
Wik fr 7 fir 6 fir 5 fir 4 fir 3 fir 2 fir 1 £r 0
L RSVD DRDY_LPF | DRDY_GPIO |DRDY_VCOW | DRDY_CBOW DRDY_ DRDY_VCCB
CBFET
=R 0 0 0 0 0 0 0 0
RSVD = (%8
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DRDY_LPF = 28 CLERTA &8 i thiliE Roe i/ 1 % LPF fad. HE2E ADC fEigfT |, WS TEE G4k 8liir. 4

[CS_MAIN_GOJ] =1 i} , ZMiE .

A [LPF_FLT_INJ] SEd Nk LLIN DIAG_LPF 31380 | £ FlZSUR s . 24 [LPF_FLT_INJ] =1
W, ZALTEE , Sk N — TP ah s F #sEE N [DIAG_LPF] B3935 VC fil BB ifliE LPF #525. & & i iliE
LPF ZJ5 , [DRDY_LPF]=1.

0 = Rtz

1 = LW L e i

DRDY_GPIO =

520k CE AT IS SiliE 158 GPIO 3 ADC 1 AUX ADC £t | teief 1. %4 [COMP_ADC_GOJ =1 K} ,
A G B -

0 = Riidh

1 = LWt 5E ik

DRDY_VCOW =

S BRIl IEIE L 5E R VC OW 12 T Hb#
0 = Rkt
1= 2Wr ki se ik

, LIk, 24 [COMP_ADC_GOJ =11t | %l kit %,

DRDY_CBOW =

580 CU7E A V6 30330 152 7R CB OW 17 Lt
0= s
1= LB SR

, LIk, 24 [COMP_ADC_GOJ =11t | %l kit 4.

DRDY_CBFET =

BFCLAEFTA A SV L5Erk CB FET LI ot
0 =
1= LI AR

, HeBfE Ik, 4 [COMP_ADC _GOJ =1 It} , %Mt .

DRDY_VCCB =

S OAEPTA @ E gk VCELL 5 AUXCELL KW tbE:. 2 [COMP_ADC_GOJ =1 It , A sk
0 = Rijték
1= LW tETE

7.5.4.4.4 GPIO_STAT

Huhk 0x052A
R fir7 fr6 fir5 fir 4 fir 3 fir 2 £z 1 £z 0
AR GPIO8 GPIO7 GPI0O6 GPIO5 GPI04 GPI03 GPIO2 GPIO1
B=E A 0 0 0 0 0 0 0 0
GPIO1 % GPIO8 = 4 GPIO B NEFM NS HE |, ZFF4 LR GPIO RE.
0= fkHT
1= EHF
7.5.4.4.5 BAL_STAT
Hu: 0x052B
R fr 7 £z 6 £z 5 £z 4 £z 3 Az 2 ZivA| £z o
A5 INVALID_ | OT_PAUSE | CB_INPAUSE| MB_RUN CB_RUN ABORTFLT | MB_DONE CB_DONE
CBCONF _DET
=LA 0 0 0 0 0 0 0 0
R R R R R R

INVALID_CBCONF = f5/5i1F CB ##I1 @ EAY , CB Tk Ha) (76 [BAL_GO]=12J5 ) . NIEHINIVE L :

N CB JE M 7 \ABL R AL
£ DEVICE_CONF[NO_ADJ_CB] = 0 1§ IL T CB A M T PIABL_ERIAR AR Lt
1£ DEVICE_CONF[NO_ADJ_CB] = 1 [fyff5 5t F Ay CB Ji H 7 A AH AR 1 s
KK [BAL_GOJ = 1 I %1 45 4 T 7
0 ="H% CB WHE
1=JCM CB W&

OT_PAUSE_DET = il [OTCB_ENj =1, W48~k OTCB. 4AAF] CB TWARN , Bt EH izl , X8 F CB. UTE

[BAL_GO] =1 JFHR
0 = #H: % OTCB = CB TWARN
1 = {47 NTC Huli i BRI B (5 AT OTCB_THR[3:0] % & , siy#% (CBFET) #i% %5+ CB TWARN
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CB_INPAUSE =

NS AL TR EER I
0 =CB IE{EIB TEARH B
= BfF ( WTREH OTCB Rl sk LML E [CB_PAUSE] =1 5|2 )

MB_RUN =

PR B A R R TS 7 IEAEIZAT . % MB_TIMER_CTRL A 0x00 HAE [BAL_GOJ =1 Z 5. MR
RS Y HTIRAS -

0 = CLyEER A 3l

1 = s H RS I A28 AT

CB_RUN =

HR A EAEIEAT . (U7 [BAL_GOJ= 1 Ji ik, RO . Bk CB A THHRIRE | 0003 (R4
A1

0= EL5EMa A Fi2)

1= /b 1AM TIRE) A AR A

ABORTFLT =

Fa7 B TR B K B i ¥ e o 1 A T . 24 BAL_CTRL1[BAL_GOJ = 1 Wi kR, R CB 4 T 5RA&
([CB_INPAUSE] =1) , RIVSEAGIN A bR RIS , A2 fiiA CB ik, iR CB AT EFRE | NIk A dkE
I ek ek

0 = R kB ST AR IEAT

1=tk

MB_DONE =

TR e . 4 BAL_CTRL1[BAL_GO] = 1 Ik
0 = BEHIBITIAE IS AT B AR 30
1 = BRI 278K

CB_DONE =

FaoR A ST O e . 24 BAL_CTRL1[BAL_GOJ = 1 B& K.
0 = AL S IE AT B R R 30
1= JrA S T 2 5E Rk

7.5.4.4.6 DEV_STAT

Hohk 0x052C
R fr 7 £z 6 fr 5 iz 4 fir 3 fir 2 £z 1 £z 0
A RSVD FACT CRC | CUST CRC | OTUT_RUN | OVUV_RUN | CS _RUN AUX_RUN | MAIN_RUN
_DONE _DONE
S hr 0 0 0 0 0 0 0 0
RSVD = {35

FACT_CRC_DONE =

R ) CRCARSHIEPIRS . MIENMEDIHFASIE— R CRC I , W EIZAL. LA a5 R I
(A

0= R5EM

1= B8R ( BEIURERR )

CUST_CRC_DONE =

THR% S CRC IREHKPRE . HEDUHHH CRC — IS CUST_CRC* % a5t AT LB |, BB %M.
BUZZF A7 A KB R B AL
0 = R5EHK

= TSR (BN R )

OTUT_RUN =

B8 OTUT R 23 EL B 88 RS . 24 OTUT BIST Jazhit & B i%fr. 24 BIST sl ikmt |, 23406 B sh 5%
OT 1 UT Wh#4% |, SR J5 % s b .

0 = 2 ( B OTUT kJ33h24 [OTUT_GOJ =1 H [OTUT_MODE1:0] =0 it} )

1=J (B2 [OTUT_GOJ =1 H. [OTUT_MODE1:0] & KEH )

OVUV_RUN =

2R OVUV R4 3 U B HPIRAS . 24 OVUV BIST BB 2R B %6, 24 BIST 2B kN | 23055 B 5h5% 1
OV Ml UV LLii#s | AR5 ZALE SRR .

0 = %M ( B OVUV K E3IEY [OVUV_GO] =1 H [OVUV_MODE1:0]= 0 It} )

1=JF/5E (B4 [OVUV_GO] =1 H [OVUV_MODE1:0] N NZER} )

CS_RUN =

7~ CS ADC HIRF.
0= %01
1= R

AUX_RUN =

B AUX ADC FIRES -
0 =
1= JFf

126 e riRls
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MAIN_RUN = 753 ADC [1IR% .

0= %
1=
7.5.4.5 ADC B¢ B3]
7.5.4.5.1 ADC_CONF1
Hih- 0x0007
NVM 7 £r 6 £z 5 fr 4 fr3 fir 2 Bz 1 £ 0
2 AUX_SETTLE[1:0] LPF_SR[2:0] LPF_VCELL[2:0]
5z 0 0 0 0 0 0 0 0

AUX_SETTLE[1:0] = AUXCELL B2 ® AUX CELL FaEmf ], 44 AUXCELL #5:0 Z 5 Hi IR S EN 2% (AAF) Fag i) |, A B3l N E

AR EAE . XL PR T AR R AAF 555 E% AAF DL BB il & 11 1.
00 =4.3ms
01=2.3ms
10 =1.3ms

11 =&

LPF_SR[2:0] =

BB M T SRP/N Q&5 3 SAR ADC i@ I s LR . 5 LPF_VCELL[2:0] AIA] LT .

LPF_VCELL[2:0] =

Pt B T VCELL JUE R 5 ADC fIGil 8 I as ik R 40R
0x0 = 6.5Hz ( 154ms FH{H )

0x1 = 13Hz ( 77ms FH{H )

0x2 = 26Hz ( 38ms “F*11H )

0x3 = 53Hz ( 19ms 14 )

0x4 = 111Hz ( 9ms FHft )

0x5 = 240Hz ( 4ms “F¥#J{E )

0x6 = 600HzZ ( 1.6ms FH{H )

0x7 = 240Hz

7.5.4.5.2 ADC_CONF2

M 0x0008

NVM fr7 fir 6 £ 5 I 4 £ 3 fir 2 £z 1 £ 0

EA SPARE[1:0] ADC_DLYI[5:0]

L 0 0 0 0 0 0 0 0
SPARE[1:0] = %1

ADC_DLY[5:0] =

WA [CS_MAIN_GOJ] fi#5 8 1, W ADC ( HiEM T CS ADC ) &£ IR % B B 1A 5 P ah 4. 1% B AR5
AN AL HER R [FI 2P 3 ADC 89330

IEIVE A Ous ( TC4EIR ) % 200us , Mk~ 5ps.

FiE IAHS = Ous ( BIER )

7.5.4.5.3 MAIN_ADC_CAL1

Huht 0x001B

NVM fr7 £ 6 fir 5 fir 4 fir 3 £z 2 LA £z 0
ey s GAINL[7:0]

L0 0 0 0 0 0 0 0 0

GAINL[7:0] = 3 ADC 25°C Hiai g R (fIk 8 iz ) o WARE R IRR I IPAT G S A v | DM 25 45 5T LA R 3 OTP

H L IPRAE S E AN ROX B 2 T A4S . A2 ADC KIIEA RN , S1F2x B 3R e -

JEE K -0.78125% % 0.7782% , iELH 0.0031%.
7.5.4.5.4 MAIN_ADC_CAL2
it 0x001C
NVM hr 7 fir 6 fir 5 fir 4 fi 3 fir 2 iz 1 iz 0
EA S GAINH | OFFSET[6:0]
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=2hr

0 0 0 0 0 0 ‘ 0 ‘ 0

GAINH = ADC 25°C a4 R (MS fir ) o GniRZ LA R BT 19 a5 e, I 2 45 SR mT A FE 8] OTP
o IRRAE S R AL RIS BIZI 2 TS . 7E ADC BB RN | 85402 B 3R bl
JiFEh -0.78125% % 0.7782% , kv 0.0031%.

OFFSET[6:0] = 3 ADC 25°C JKiff R AGHESS R . W30 P A A P A S ) AT SR I L TR AHE | UK i) PR T 445 SR T LA iR 3] OTP
B, AR AL RIS LR R A AR RS . /5 ADC RLIESBIRIAIA] | 5425 1 38 A SRR .
G % -12.20703mV Z 12.01630mV , Fr %>y 0.19073mV

7.5.4.5.5 AUX_ADC_CAL1

Hihl 0x001D

NVM Br 7 Pr 6 fir 5 fir 4 fr 3 fir 2 11 B0
P GAINL[7:0]

-Lui 0 0 0 0 0 0 0 0

GAINL[7:0] = AUX ADC 25°C 3 feifE S5 5t (1K 8 fir ) o WSRER AR AL P R TR AT 3 S A, U 6 45 R T A AR 3 OTP
o, IR ARSI R AL RIS BIZI s P AF s . 7E ADC RLED BRI | S5 B B3R b HdE

TG -0.78125% Z 0.7782% , B}y 0.0031%.
7.5.4.5.6 AUX_ADC _CAL2
Hihik 0x001E
NVM 7 AL 6 £ 5 fir 4 fir 3 iz 2 Az 1 £z 0
L FK GAINH OFFSET[6:0]
§=21s 0 0 0 0 0 0 0 0

GAINH AUX ADC 25°C M2 iAESE R ( MS A7 ) o WS P AL A AR I BT I e Al T 2 45 SR mT LA AR 2] OTP

o RIS AL RIS BZHY 2 T AF S . 7 ADC BB RN | #5028 3R ek .
i)y -0.78125% % 0.7782%

, BrEkA 0.0031%.

OFFSET[6:0] = AUX ADC 25°C R HI A HEL o AR 7 A 2L 7 IR AR IR PAT SR T RS HE USR8 H TR 45 SR PT AR RE 2
OTP |, HKAEG AL RR B2 i ZF A7 s . /£ ADC BLIEP BRI | d3h<x B 3 A A -
Ja A -12.20703mV % 12.01630mV , Kty 0.19073mV

7.5.4.5.7 CS_ADC_CAL1

Hihk 0x001F
NVM 7 £ 6 £r 5 £r 4 fir 3 fr 2 £ir 1 £r0
LH GAINL[7:0]
A 0 0 0 0 0 0 0 0
GAINI[7:0] = CS ADC #2iIKIE , 1 8 fir
i -0.78125% % 0.78049% , Mk Ay 0.0008% .
7.5.4.5.8 CS_ADC_CAL2
Hihk 0x0020
NVM 7 fir 6 £z 5 fir 4 fir 3 fir 2 £ 1 £z 0
2T GAINH[2:0] OFFSET[4:0]
L 0 0 0 0 0 0 0 0

OFFSETI[4:0]1 = T CS ADC K IE (1 8 f 27 £ 5%,

JiFlh -3.8147 1V % 3.57628 1V, Bkl 0.23842 1V,

GAINH[2:0] CS ADC 5% 1E , & 3 fir

Yy -0.78125% % 0.78049% , Ktk ly 0.0008% .

7.5.4.5.9 ADC_CTRL1

| i | 0x030D
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RW b7 fre | s £ 4 £ 3 i 2 g1 | o
4k RSVD CS_DR[1:0] LPF_SR EN | LPF_VCELL |CS_MAIN_GO CS_MAIN_MODE[1:0]
_EN
g hr 0 0 \ 0 0 0 0 0 \ 0
RSVD = {84
CS_DR[1:0] = P & fr % ¥) CS ADC .yl Ec i ) .
00 = 768us
01 =1.536ms
10 =3.072ms
11 = 12.288ms
LPF_SR_EN = Ji %7 ikl g % j5 ADC #4%. LPF {UEH T SRPIN il . #1405 11 ADC_CONFIG1[LPF_SR[2:0] #1TT
H.
LPF_VCELL_EN = Jg H# K@ g # 5 ADC 4. LPF {&H T VCELL Ml&E. #i4iZt ADC_CONFIG1[LPF_VCELL[2:0] i}
THECE .

CS_MAIN_GO = j5z)3: ADC ##fe, MIZMEN 1 I, 2% T ADC MIAMAT R, 3 ADC B35 , AFHRIZMEAN 12
I, %3 ADC 2 i EREAT AR AT A A S A0 AR S U &

0=#i%. 5N 0L

1=Ja31% ADC

izl g T CS ADC. fEMEIRIEA T , 245 CS ADC , & FE#sh T ICS_ADC

WHE T ADC B TR, fEESE T, EH A EE L ADC , H P LA ADC st B | SREH
1k, ZERIRESE A ADC 21 , ADC 45 RT3,

00 = 3 ADC Kigf7

01 = BAIRIZEAT. 1847 ADC %1 8 Ik , AR5 1k

10 = #H4Ls1T. #8Hs1T73 ADC #i#1 , HI| BN KEEIEGS

11 = {£%

4% thiE T CS ADC.

CS_MAIN_MODE[1:0] =

7.5.4.5.10 ADC_CTRL2

Hiht 0x030E
RwW pr 7 A L5 {ir 4 4L 3 A 2 A Ao
LK RSVD RSVD AUX_CELL_A AUX_CELL_SEL[4:0]
LIGN
L=I0A 0 0 0 0 0 0 0 0
RSVD = {8
AUX_CELL_ALIGN = % AUX ADC AUXCELL & 53 ADC CELL1 8 CELL8 X}3%
0 = FhEXTFF
1= 57 ADC CELLS8 %3
AUX_CELL_SEL[4:0] = :#Ki#iT AUX ADC £ 55 FIWRAS ( WkLs ) AUXCELL ik .
0x00 = iZfTH1 ACTIVE_CELL_CONF Zi172%% B K BT 1% 5 i B it i
0x01 = {8 . SRP/SRN ki&H:F] AUX ADC
0x02 = 4fisg & AUXCELL1
0x03 = #{5€ & AUXCELL2
0x04 = 4{5€ & AUXCELL3
0x11 = 4 5E & AUXCELL16
0x12 % 0x1F = RSVD
R SRR IRE s BIE L RSVD RS, #1F A2 7E AUXCELL BFER_E4UT AUX ADC #4: , 3FH
AUX_CELL_HI/LO ZFA7 43 AR B A 1E
7.5.4.5.11 ADC_CTRL3
Hidl- 0x030F
RW fr 7 fr 6 Hr 5 £z 4 £z 3 fir 2 Hr 1 £ 0
2 F RSVD AUX_GPIO_SEL[3:0] AUX_GO AUX_MODE[1:0]
B=EA 0 0 0 0 0 0 0 0
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RSVD = {5

AUX_GPIO_SEL[3:0] = yei¢idid AUX ADC £ % 5 U (25 ) GPIO JBiE LAH TR MBSl nSUZILie k& E )y 0x00 , M4
AUX ADC H i 7E 84 GPIO @iE E | JF H LS Rl il 8] AUX_GPIO_HI/LO #1745
0x00 = AUX ADC {¥Mi I i (X ADC 8¢ ADC Al OTUT ) GPIO Ji .
0x01 = i€ % GPIO1
0x02 = #i3& 5% GP102

0x08 = i€ = GPIO8

B FeAb QRS0 RSVD.

FER @R GPIO RIEEE Y ADC i sk 7 RSVD AU , MEHFALAE GPIO BB AT AUX ADC ¥4t | Jf:
H AUX_GPIO_HI/LO A7 85 K ARFe S Bt

AUX_GO = 53 AUX ADC ##te. MIZALEAN 11, 2341 AUX ADC $is NBET KA. AUX ADC F3lE , EfR %A S
A ZE, % AUX ADC 4% il 5 B HEAT AT S R A SRR A A SRS %
0= jis. SN0 LM
1= 33 AUX ADC

AUX_MODE[1:0] = & F ADC a7, fEi&Esiztr , R EiE1E ADC , F /' BAUEEUTA ADC #iras 1 | AR ek A5
k. 7EFWRER A ADC 25 , ADC 45 BT
00 = AUX ADC #3217
01 = BIIZAT. BT AUX ADC #H#—k , SRJ51= 1k,
10 = BELLET. FEHE1T AUX ADC 84 , B3I ENLRIEE LM S
11 =8 #iffiafr , AFMEAH/\A4 GPIO —Xk.
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7.5.4.6 ADC IIEZE R
7.5.4.6.1 VCELL16_HI/LO

VCELL16_HI
Hid 0x0568
Rk A iz 6 £z 5 {1 4 fir 3 fir 2 £r.1 f0
ATk RESULT[7:0]
=2 A 1 0 0 0 0 0 0 0

RESULT[7:0] = Cell16 Hi &[5 575 1) ADC il & 45

, LT BERIRMND IR . M ENBGZ A, S8

DB IESE , BRSO 7 AR T 1 A 74y o

5E Cell16 HLEAR T

VCELL16_LO
Hhuk 0x0569
wiE | A7 fr 6 fr5 tr 4 fr3 i 2 fr 1 fro
ST RESULT[7:0]
HhL 0 0 0 0 0 0 0 0
RESULTI7:0] = Cell16 HiE 15 i1 ADC MIBLESE | bl M.
7.5.4.6.2 VCELL15_HI/LO
VCELL15_HI
Huhk 0x056A
RiE | M7 £ 6 fr5 fir4 £ 3 iz 2 fr 1 £z 0
2R RESULT[7:0]
KA 1 0 0 0 0 0 0 0
RESULTI7:0] = Cell15 i fy #7511y ADC I ER£ES: | L dBIAMG &R, M EHLEENOSA( 30 | B50F £ B0E Cellt5 MR
DB AL BT | LB AT

VCELL15_LO
Hihr 0x056B
R L7 fL 6 fir 5 AL 4 £z 3 Az 2 AL 1 £z 0
e RESULT[7:0]
=20a 0 0 0 0 0 0 0 0
RESULTI7:0] = Cell15 i &1t 15 ) ADC IR £E 5 , BA bl AN 477
7.5.4.6.3 VCELL14_HI/LO
VCELL14_HI
Mk | 0x056C
R fr 7 £r. 6 £ 5 AL 4 £z 3 £r 2 AN A7 0
2 RESULT[7:0]
52 fr 1 0 0 0 0 0 0 0
RESULT[7:0] = Cell14 ML m 771 ADC MR , D@ HAMERR . M BNIBUZZFAE0 | 280280 Cell14 HERTTT
DABH IETERT , B RS AR A A A o

VCELL14_LO

\ Hihk \ 0x056D

Copyright © 2026 Texas Instruments Incorporated

Product Folder Links: BQ79656-Q1 BQ79654-Q1 BQ79652-Q1

HERXFIRIF

131

English Data Sheet: SLUSE48


https://www.ti.com.cn
https://www.ti.com.cn/product/cn/bq79656-q1?qgpn=bq79656-q1
https://www.ti.com.cn/product/cn/bq79654-q1?qgpn=bq79654-q1
https://www.ti.com.cn/product/cn/bq79652-q1?qgpn=bq79652-q1
https://www.ti.com.cn/cn/lit/pdf/ZHCSTD8
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHCSTD8C&partnum=BQ79656-Q1
https://www.ti.com.cn/product/cn/bq79656-q1?qgpn=bq79656-q1
https://www.ti.com.cn/product/cn/bq79654-q1?qgpn=bq79654-q1
https://www.ti.com.cn/product/cn/bq79652-q1?qgpn=bq79652-q1
https://www.ti.com/lit/pdf/SLUSE48

BQ79656-Q1, BQ79654-Q1, BQ79652-Q1
ZHCSTDSC - MAY 2021 - REVISED JUNE 2026

I

TeExAS
INSTRUMENTS

www.ti.com.cn

A | g7 | me | s | mae | @3 | w2 | 1 | fro
4R RESULT[7:0]
Shr o [ o [ o | o | o [ o [ o | o
RESULTIT:0] = Cell14 iR 1K1 ADC JIRAEHL , LA il i dr
7.5.4.6.4 VCELL13_HI/LO
VCELL13_HI
Huhk 0x056E
A fir 6 fir 5 fr4 fir 3 fir 2 e 1 fir 0
SR RESULTI[7:0]
=L 1 0 0 0 0 0 0 0
RESULTI7:0] = Cell13 R 9745 1fg ADC WIBZE R , UL illBIAMBToR, kLI 7 8800 | PR 2BUE Cell13 (L1
LA LT , BBV T RME A

VCELL13_LO
Hhl- 0x056F
R fr 7 A1 6 fir 5 A1 4 £z 3 fr 2 £z 1 fir 0
LT RESULT[7:0]
S fr 0 0 0 0 0 0 0 0
RESULT[7:0] = Cell13 FJERIMEFTT1 ADC Ml=EE R, UL HEfFMDERR.
7.5.4.6.5 VCELL12_HI/LO
VCELL12_HI
Miht | 0x0570
Wi AN £L 6 fir 5 AL 4 1 3 LAY A £z 0
ES RESULT[7:0]
5 hir 1 0 0 0 0 0 0 0

RESULT[7:0] = Cell12 LK T ADC MRS R, DLl fFMO TR . M ENRBUZFAFR0 | 24280 Cell12 HERT1T
VARG I8, BRI R 1 R T 55 27 A7 a8

VCELL12_LO
Hodik 0x0571
Hi L7 £I 6 £ 5 fir 4 £z 3 fir 2 A1 £r 0
SR RESULT[7:0]
=ADA 0 0 0 0 0 0 0 0
RESULT[7:0] = Cell12 HJEFMETT51 ADC MIELEH | ULt FMDE R,
7.5.4.6.6 VCELL11_HI/LO
VCELL11_HI
Mk | 0x0572
R L7 Hr 6 HL 5 L 4 fir 3 fir 2 £ 1 4L 0
EA S RESULT[7:0]
=-2A 1 0 0 0 0 0 0 0
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RESULT[7:0] = Cell11 LM 7FiH ADC ML R | U Z#HHAMYER. HENIEIUZT I | 8SES80E Cell11 R T
DABG LT, B S 7 T R 5 A A7 o
VCELL11_LO
HiH- 0x0573
R £ 7 £z 6 fir 5 iz 4 £z 3 fr 2 A7 1 fir 0
S RESULT[7:0]
2 0 0 0 0 0 0 0 0
RESULT[7:0] = Cell11 HJE K545 ADC M LR | DL - #EfIAMYE R .
7.5.4.6.7 VCELL10_HI/LO
VCELL10_HI
M- 0x0574
Wi L7 A A {1 4 fir 3 fir 2 £r 1 £r0
R RESULT[7:0]
"L 1 0 0 0 0 0 0 0
RESULT[7:0] = Cell10 HLEIEFT 1) ADC Ml ELE R |, DLt il FRoR . MENIRBOZ AR |, 84F280E Cell10 HERT 1
VARG IR, BRI 7 R 7 1 A g .
VCELL10_LO
Hid- 0x0575
i L7 fL 6 fir5 1 4 £ 3 1 2 £z 1 AL 0
L F RESULT[7:0]
=20 0 0 0 0 0 0 0 0
RESULT[7:0] = Cell10 HL LMK T ADC M ESE R , LAk fFME R,
7.5.4.6.8 VCELL9_HI/LO
VCELL9 HI
Hiht 0x0576
R L7 VA L5 A £z 3 £ 2 AL 1 £.0
L H RESULT[7:0]
E=EA 1 0 0 0 0 0 0 0

RESULT[7:0] = Cell9 H /LI 1) ADC JEELER , DA @t HIFMSERIR. HENRBOZAFHIN , SF2P0E Celld LT 7B
OISR T Kl P R I A ek e o

VCELL9_LO
Hihk 0x0577
s 7 fr 6 fr 5 fira fi3 fir 2 fir 1 i 0
i RESULT[7:0]
=X IA 0 0 0 0 0 0 0 0

RESULT[7:0] = Cell9 HEHIIKT 1) ADC L5 |

DA B AMG R .

7.5.4.6.9 VCELL8_HI/LO
VCELLS8_HI

\ Hidk ‘Ox0578
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i | w7 | me | oms | e | w3 | @2 | m1 | g0
B RESULT[7:0]
g | 1 ] o [ o [ o [ o [ o | o | o

RESULT[7:0] = Cell MU 15K ADC 45 R |, LA bhIAMDRR . Y ENERBUZF /AR, S BUE Cell8 HUEMRFTILL
Bl S, BRI T A A 4

VCELLS8_LO
Hdk 0x0579
Hi L7 L 6 5 £z 4 fr 3 L 2 L1 [Al]
2K RESULT[7:0]
=20% 0 0 0 0 0 0 0 0

RESULT[7:0] = Cell8 K HIfIE5 511y ADC W45 R | Lkl # B R

7.5.4.6.10 VCELL7_HI/LO

VCELL7_HI
Huil | 0x057A
R £z 7 £z 6 £ 5 £z 4 £z 3 £r 2 Az 1 £ 0
S RESULT[7:0]
K fir 1 0 0 0 0 0 0 0

RESULT[7:0] = Cell7 H/EHI@ 517 ADC W S5 , A3t HIFMG IR HENRBOLEF RN, SF2P0E Cell7 BUEART 1B
B b5, B EEOR T AR T A A

VCELL7_LO
Hi - 0x057B
Rk L7 fr6 fir 5 1 4 fir3 fr 2 A1 1 fr o
LK RESULT[7:0]
=LA 0 0 0 0 0 0 0 0

RESULT[7:0] = Cell7 Wi EMIMRFT5 1) ADC M ELR | DL FMY RS .

7.5.4.6.11 VCELL6_HI/LO
VCELLG6_HI

Miik | 0x057C

fr7 fL6 £ 5 fir 4 £ 3 2 A1 £I0
RESULT[7:0]

: 1 0 0 0 0 0 0 0

RESULT[7:0] = Cell6 &5 19 (¥) ADC 45 |, LA BERIAMDE R . Y ENRBOZA /AR |, S BUE Celle FUBART1TEL
il s, EEOE T AR T A R4

>0
SEf

Iy
=

2

=

VCELL6_LO
ok 0x057D
Hi L7 A £z 5 i 4 £z 3 fir 2 VAN | £ 0
e RESULTI[7:0]
=20A 0 0 0 0 0 0 0 0

RESULT[7:0] = Cell6 HEM{LFTi1¥) ADC P45 R | Bl sEfIFMDE R
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7.5.4.6.12 VCELL5_HI/LO

VCELL5_HI
Huhk 0x057E
Wik | g7 fr 6 fr 5 fr 4 fir3 fir 2 iz 1 fir0
PA i RESULT[7:0]
=X 1 0 0 0 0 0 0 0
RESULT[7:0] = Cell5 #L /5 10 ADC WIRELER | A HEIAMBER . S EHLIEIG%E a8 | 80 2 BUE Cell5 R (6755 L
Bk S, B R A

VCELL5_LO
ikl 0x057F
ik 7 fir 6 fr5 fir 4 fr3 fir 2 i 1 fro
B4 7S RESULT[7:0]
§=XA 0 0 0 0 0 0 0 0
RESULTI7:0] = Cell5 i /E {7711 ADC MIALE B |, LU —HEHIFMD &
7.5.4.6.13 VCELL4_HI/LO
VCELL4_HI
HihE 0x0580
Hig 7 fir 6 fr5 1 4 fir3 fir 2 fir 1 fro
2 RESULT[7:0]
=2 1 0 0 0 0 0 0 0
RESULT[7:0] = Cell4 HiJEfI755 111 ADC RS | LA 3 MIFoR. MBI 1E 8 | BIFSBUE Celld MIEET15LL
B IR, BB AR .

VCELL4_LO
Hnk 0x0581
qi | mr fre £ 5 fir 4 fr3 fr2 i 1 fro
A RESULT[7:0]
AL 0 0 0 0 0 0 0 0
RESULTIZ:0] = Cell4 L[R5 1) ADC W4 , Lh— i i3 2075,
7.5.4.6.14 VCELL3 HI/LO
VCELL3_HI
Huhk 0x0582
Hig | M7 6 fi5 fr4 E fir 2 i 1 o
e s RESULT[7:0]
AL 1 0 0 0 0 0 0 0

RESULT[7:0] = Cell3 HJERIR - 17#) ADC JEE5R |, I d#EfIsMYRR. HENBBOZAFAF &N, SF2B0E Cell3 BUEART 1 EL
BAESEHT , BB TR T T R A

VCELL3_LO
Hhht 0x0583
ik 7 fr6 frs fir 4 fir3 fir 2 i 1 R0
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ZFK RESULT[7:0]
5z 0 0 0 0 0 0 \ 0 \ 0
RESULT[7:0] = Cell3 H1JE 515 H) ADC LR | DL 3k # MO R R
7.5.4.6.15 VCELL2_HI/LO
VCELL2_HI
HuhE 0x0584
Rk £z 7 £L 6 £ 5 fir 4 £z 3 {1 2 fr1 £ 0
2K RESULT[7:0]
S hr 1 0 0 0 0 0 0 0
RESULT[7:0] = Cell2 H R & T ADC R R | DL @3k aMERR . JENIRIUZF AR, 2842808 Cell2 HER LA
ML TEHT , B RN AR AR A o

VCELL2_LO
Huhk 0x0585
niE | M7 fr 6 frs fra fr3 fir 2 £ 1 fro
EX RESULT[7:0]
L-EDA 0 0 0 0 0 0 0 0
RESULT[7:0] = Cell2 HiE {511 ADC MIBLEH , ULl i34z,
7.5.4.6.16 VCELL1_HI/LO
VCELL1_HI
Huhk 0x0586
Hig | M7 fr e 5 fr4 fr3 iz 2 fr 1 0
SRR RESULT[7:0]
AL 1 0 0 0 0 0 0 0
RESULT[7:0] = Cellt il JEffy 5 1iff ADC MBS , L\ —iHhI M. 2 HLB A A | B2 BUE Celll ME(E 17l
BIETER | BN TR a1

VCELL1_LO
Huhl 0x0587
Hi L7 £z 6 £z 5 A1 4 fir 3 £z 2 £z 1 £z 0
2 RESULT([7:0]
5 hr 0 0 0 0 0 0 0 0
RESULT[7:0] = Cell1 HJE KT ADC MlE=LE R, DL iEfFMSERR.

7.5.4.6.17 MAIN_CURRENT_HI/LO
MAIN_CURRENT_HI

Mt 0x0588
R fir 7 £z 6 fir s fir 4 fir 3 AL 2 £r 1 £z 0
SR RESULT[7:0]
i 1 0 0 0 0 0 0 0
RESULT[7:0] = %4} (SRP - SRN) (&5 f) ADC JELE R |, L HIAMIR R, BEHILBOZZF TN |, #Fasie®ry
PABT IETERT , BB = AU T AR A8
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MAIN_CURRENT_LO

Hhht 0x0589
Hig L7 £z 6 (VA £z 4 fir 3 fir 2 £z 1 £z o
4 Fx RESULT[7:0]
=LA 0 0 0 0 0 0 0 0
RESULT[7:0] = %7 (SRP - SRN) &5 17 ¥) ADC W& 45 % , LAkl hMdRzR,
7.5.4.6.18 CURRENT_HI/MID/LO
CURRENT_HI
Hhht 0x05D6
Rk L7 fr6 £z 5 fir 4 fii 3 £z 2 £ 1 £z 0
2R RESULT[7:0]
£=E DA 1 0 0 0 0 0 0 0
RESULT[7:0] = sk CS ADC [ %4y (SRP - SRN) [fI@=£5 , LA hAMYR R . MENEIUZ T AR | SR a8ie i
R AR LT, B RS R TR 15 27 A7 2% o

CURRENT_MID
Huhk 0x05D7
R fir 7 fir 6 fir 5 fir 4 fir 3 fir 2 £ 1 fir 0
Eq S RESULT[7:0]
=21 0 0 0 0 0 0 0 0
RESULT[7:0] = k[§ CS ADC H% 4> (SRP - SRN) 4y, LAl HM5 R R
CURRENT_LO
Hiht 0x05D8
Rk fir 7 fr 6 fir 5 fi 4 fz 3 fir 2 i 1 (Al
E4S RESULT[7:0]
=2 0 0 0 0 0 0 0 0
RESULT[7:0] = 5k CS ADC fJ %45 (SRP - SRN) &4 , UL #EHIHME RN,
7.5.4.6.19 TSREF_HI/LO
TSREF_HI
Hahik 0x058C
R fir 7 fir 6 fir 5 fir 4 fir 3 fir 2 £ 1 fir 0
B RESULT[7:0]
=20 1 0 0 0 0 0 0 0
RESULT[7:0] = k5 3z ADC ) TSREF w745 R, LENSBUZA A0 , 30F 280 TSREF 7T LAB L3 , BRI
B AR AR AR A

TSREF_LO
Huht 0x058D
ik L7 hL 6 L5 i 4 Hr 3 fr 2 AN AL 0
2k RESULT[7:0]
5 fir 0 0 0 0 0 0 0 0
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RESULT[7:0] = 34 3 ADC [ TSREF {I%515 45 3

7.5.4.6.20 GPIO1_HI/LO

GPIO1_HI
Huk 0x058E
R fr 7 fir 6 fir 5 hr 4 fir 3 fir 2 bz 1 (oA
K RESULT[7:0]
=X DA 1 0 0 0 0 0 0 0
RESULT[7:0] = GPIO1 ] ADC Il 44 . HENRBUZHF AN, #2808 GPIOT IRy Ty AR L HT , BB
AU A5
GPIO1_LO
Huk 0x058F
Wi fir7 fir 6 fir 5 fir 4 fir 3 fir 2 £ir 1 £z 0
R RESULT[7:0]
=X DA 0 0 0 0 0 0 0 0
RESULT[7:0] = GPIO1 ) ADC M E=AKFF 453 -
7.5.4.6.21 GPIO2_HI/LO
GPIO2_HI
Hihk 0x0590
Rk £ 7 fr 6 £ 5 A 4 fir3 fir 2 fr1 fr 0
ZFR RESULT[7:0]
XA 1 0 0 0 0 0 0 0
RESULT[7:0] = GPIO2 f#] ADC Jll 14 K. HENRBUZF AN, 28U GPIO2 R4y AR TEHT , BRI
TR T2 A7
GPIO2_LO
Huhk 0x0591
Wik fir7 fir 6 fir 5 fir 4 fir 3 fir 2 £ir 1 £r 0
L RESULT[7:0]
ghr 0 0 0 0 0 0 0 0
RESULT[7:0] = GPIO2 f) ADC Ml E=A%FFT45 R -
7.5.4.6.22 GPIO3_HI/LO
GPIO3_HI
Huhk 0x0592
R fir 7 fir 6 fir 5 fir 4 fir 3 fir 2 £ 1 i 0
EA RESULT[7:0]
=X 1 0 0 0 0 0 0 0
RESULT[7:0] = GPIO3 f¥] ADC Ml & s W45 K BUENRBOLF /AN | 2288 GPIO3 KTy AR IR , BRI R~
TRUR T A
GPIO3_LO
| ik | 0x0593
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g | w7 | ome | @5 | e | @3 | w2 | @1 | fro
4K RESULT[7:0]
AL 0 0 0 0 0 0 0 0
RESULT[7:0] = GPIO3 [ ADC il &1k 7545 5
7.5.4.6.23 GPIO4_HI/LO
GPIO4_HI
Hihk 0x0594
R fir 7 £z 6 fiL5 fz 4 £z 3 fir 2 £z 1 ZivA]
A5 RESULT[7:0]
=LA 1 0 0 0 0 0 0 0
RESULT[7:0] = GPIO4 () ADC Ml s s 7 g . MENIEBGLFZRN |, 802808 GPIO4 RT3 AR L H , BB T
AR F T8
GPIO4_LO
Hihl 0x0595
W 7 fii 6 fiL 5 fir 4 i 3 fir 2 £z 1 £z 0
4K RESULT[7:0]
AL 0 0 0 0 0 0 0 0
RESULT[7:0] = GPIO4 {# ADC I &k FH 45 R .
7.5.4.6.24 GPIO5_HI/LO
GPIO5_HI
HiH- 0x0596
R fir 7 £z 6 £z 5 fir 4 fir 3 1 2 Az 1 £z 0
K RESULT[7:0]
gL A 1 0 0 0 0 0 0 0
RESULT[7:0] = GPIO5 ) ADC & m e R. MENRIULZ A0 | #0F&8E GPIOS R T AR (k53T , B B
AR 8%
GPIO5 _LO
Hiht 0x0597
W £ 7 AL 6 fir 5 AL 4 £z 3 AL 2 VA £z o
L4 FK RESULT[7:0]
5L 0 0 0 0 0 0 0 0
RESULT[7:0] = GPIOS5 (] ADC (%74 R
7.5.4.6.25 GPIO6_HI/LO
GPIO6_HI
Hidl- 0x0598
R £ 7 iz 6 firs A £z 3 fir 2 fir1 £z 0
L4 RESULT[7:0]
=LA 1 0 0 0 0 0 0 0
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RESULT[7:0] = GPIO6 ] ADC Ml E =74 R, HENIRBUZA RN | 4 4280E GPIO6 K7 AR 1L , HElElE T

AR F T
GPIO6_LO
Hiht 0x0599
R fiL 7 AL firs {4 £ 3 fir 2 £ 1 £z 0
4K RESULT[7:0]
g i 0 0 0 0 0 0 0 0
RESULT[7:0] = GPIO6 ] ADC P &A% 7T 4558,
7.5.4.6.26 GPIO7_HI/LO
GPIO7_HI
Hihl- 0x059A
R £ir 7 £z 6 fr 5 fr 4 iV} fir 2 A7 1 £z 0
4 H RESULT[7:0]
B=EA 1 0 0 0 0 0 0 0
RESULT[7:0] = GPIO7 ] ADC & & w54 8. HENERUZFAEaNT | S8 GPIO7 k71 LART L , BRI T
AR F T8
GPIO7_LO
Hihk 0x059B
Hik £ 7 VA £ 5 fir 4 £z 3 fr 2 AL 1 AL 0
A F5 RESULT[7:0]
=LA 0 0 0 0 0 0 0 0
RESULT[7:0] = GPIO7 1 ADC &AL 73i 45 R .
7.5.4.6.27 GPIO8_HI/LO
GPIO8_HI
HiHl- 0x059C
R £r 7 fr6 Al £z 4 fir 3 £z 2 £z 1 £z 0
2 RESULT[7:0]
-2ha 1 0 0 0 0 0 0 0
RESULT[7:0] = GPIO8 (1] ADC M E 7K. MENIEBUZF AN |, S4EA80E GPIO8 K7 AR IEHH , HREH T
AR T 5758
GPIO8_LO
HiHE 0x059D
R fir 7 i 6 fL 5 £z 4 fir 3 fir 2 £ir 1 Al
EA s RESULTI[7:0]
=22 0 0 0 0 0 0 0 0
RESULT[7:0] = GPIO8 KJ ADC Jl| &k 7= Fi&h 5.

7.5.4.6.28 DIETEMP1_HI/LO
DIETEMP1_HI

\ Hihik \ 0x05AE
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Pl
SE

fra |

iz 3

fir 2

A1

| Mo

xR
=

RESULT[7:0]

0

\ 0

0

0

\ 0

RESULT[7:0] = 3k 4 3 ADC [t DieTemp1
SR RS A7

=

G, MEYEPUZFAEN | S2Y0E DIETEMP1 R UABT ¥ , B

DIETEMP1_LO

Hut Ox05AF
ik iz 7 fr 6 L 5 fir 4 hr 3 fir 2 Az 1 bz 0
G RESULTI[7:0]
=2 0a 0 0 0 0 0 0 0 0
RESULT[7:0] = >k 93 ADC ) DieTemp1 &5 ( Fi-T- ADC K IEMIR/E )
7.5.4.6.29 DIETEMP2_HI/LO
DIETEMP2_HI
Huhik 0x05B0
ik fir 7 fiz 6 L 5 fir 4 £ 3 fiz 2 iz 1 Az 0
Eg S RESULT[7:0]
=210 1 0 0 0 0 0 0 0

RESULT([7:0] = 3§ AUX ADC ] DieTemp2 #7145 5. 4 EHLIRIUZ A7 430 , 2304 28152 DIETEMP2 {85775 LAR 15 37
BRI AR T A A A o

DIETEMP2_LO
HihE 0x05B1
R L7 £ 6 £ 5 fI 4 fir 3 £r 2 L1 £r0
L FK RESULT[7:0]
Hhr 0 0 0 0 0 0 0 0
RESULT[7:0] = 5k AUX ADC (] DieTemp2 1&5% ( Fi+ ADC 2 IE[IREE ) 4 5%
7.5.4.6.30 AUX_CELL_HI/LO
AUX_CELL_HI
Mot 0x05B2
R L7 £z 6 AL 5 AL 4 Az 3 fir 2 A1 AL 0
ZFk RESULT[7:0]
Shr 1 0 0 0 0 0 0 0

RESULT[7:0] = AUXCELL LI 1) ADC L5 R , it hIsMYRR. R EHUK [AUX_CELL_SEL4:0] Fc & N 9iE

A~ AUXCELL il |, X2 AUX_CELL_HI/LO a4 ¥Uik % AUXCELL Hi R & 1{E.
HENEPOZFFAF AR, SFSBUE AUXCELL B R AR T-17 AR RS , BRSS9 AR 7 S 1 s«

AUX_CELL_LO
Hid 0x05B3
Wi L7 £ 6 {5 fir 4 fr 3 fir 2 £r1 £r.0
SRR RESULT[7:0]
HhL 0 0 0 0 0 0 0 0
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RESULT[7:0] = AUX HLEHL R IS5 H) ADC MBS R | DLk fAMESRR . R ENS [AUX_CELL_SEL4:0] Ft B %€ 25
A~ AUXCELL il |, Mix e AUX _CELL_HI/LO Z5A78845 3% AUXCELL H E I &4 .

7.5.4.6.31 AUX_GPIO_HI/LO

AUX_GPIO_HI
bt 0x05B4
R 7 £ 6 5 4 fir 3 fir 2 £z 1 0
2 RESULT[7:0]
5 hr 1 0 0 0 0 0 0 0

RESULT[7:0] = GPIO ({1 [AUXGPIO_SEL3:0] {1 AUX ADC JI B 7 45 B 4 WU HUZ & 17 20 | 280k Sl
AUX_GPIO &5 AR5 IE B8, HRHGE F AR S 4%

AUX_GPIO_LO
Mt 0x05B5
R L7 £z 6 fir 5 47 4 £z 3 fir 2 AN | £z 0
2 F RESULT[7:0]
g hr 0 0 0 0 0 0 0 0
RESULT[7:0] = GPIO {11 [AUXGPIO_SEL3:0] R85 (f1 AUX ADC il 5H{ik 54545 5 .
7.5.4.6.32 AUX_BAT_HI/LO
AUX_BAT_HI
Hihl- 0x05B6
Wi hr 7 fir 6 £ 5 £z 4 £z 3 fir 2 £z 1 £z 0
P RESULT[7:0]
5 fr 1 0 0 0 0 0 0

0
RESULTI[7:0] = >k 5 AUX ADC f] BAT 5| E 745 8. MEHIRIGZF AN, S$ES808 AUX_BAT K7 LT IE#
B, EREHGE T AR T A A

AUX_BAT_LO
Htk 0x05B7
R L7 fr6 fir 5 £z 4 £z 3 £r 2 £z 1 A]
LK RESULT[7:0]
2o 0 0 0 0 0 0 0 0
RESULT[7:0] = >[4 AUX ADC {1 BAT 5| Ul A {5154 5.
7.5.4.6.33 AUX_REFL_HI/LO
AUX_REFL_HI
Hihk 0x05B8
W 7 £L. 6 L5 4z 4 fir 3 {1 2 A7 1 £z 0
2 RESULT[7:0]
§=X A 1 0 0 0 0 0 0 0
RESULT[7:0] = &3t REFL ({73545 % , Sk @ AUX ADC I E 45 B o 4B WORBGZ A AR | B2 8E AUX_REL K5
FUAGTIEE R, B ENERR S AR A A

AUX_REFL_LO
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Hihk 0x05B9
R L7 £z 6 A £z 4 fir3 fr 2 £z 1 £z 0
EA S RESULT[7:0]
=L 0 0 0 0 0 0 0 0
RESULT[7:0] = pyfistnt REFL MR7=T545 8 |, sk H AUX ADC HIill 245 R
7.5.4.6.34 AUX_VBG2_HI/LO
AUX_VBG2_HI
Hihk 0x05BA
M b 7 £ 6 fiL5 i 4 fir3 fiL 2 A | fiL 0
PR RESULT[7:0]
=LA 1 0 0 0 0 0 0 0
RESULT[7:0] = Pyttt VBG2 7145 R , KE AUX ADC Ml 45 H . 4 FHLERBUZFF 788 | 2828w AUX_VBG2 1k
LA IR BT, B RS R T S AR

AUX_VBG2_LO
Hifik 0x05BB
R A A 5 fir 4 fir3 fir 2 Az 1 £z 0
4.8 RESULT[7:0]
=LA 0 0 0 0 0 0 0 0
RESULT([7:0] = pyfsnk VBG2 MK 45 1 , kK H AUX ADC HIlll 45 R .
7.5.4.6.35 AUX_AVAO_REF HI/LO
AUX_AVAO_REF_HI
Hihk 0x05BE
R pr7 £z 6 5 fir 4 £z 3 fir 2 £z 1 £z 0
“4F RESULT[7:0]
gL 1 0 0 0 0 0 0 0
RESULT[7:0] = 3k AUX ADC ] AVAO_REF WIS = Z 45 . U ENRIUZ A AF A0 |, 380F 2 81E AUX_AVAO_REF fik 71
VAR IETERT , BB = 0 R 9 2 A7 B o

AUX_AVAO_REF_LO

Huik 0x05BF
Rk r 7 . 6 fir 5 A1 4 £z 3 Az 2 A £ o
LA RESULT[7:0]
= 0 0 0 0 0 0 0 0
RESULT[7:0] = 3k 5l AUX ADC ] AVAO_REF Jll & FfR 73745 5.
7.5.4.6.36 AUX_AVDD_REF_HI/LO
AUX_AVDD REF_HI
Hihk 0x05C0
R fL 7 i 6 fL 5 A fiL 3 fi 2 B 1 £z 0
R RESULT[7:0]
=LA 1 0 0 0 0 0 0 0
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RESULT[7:0] = 5k H AUX ADC [ AVDD_REF M B [mF 4. MENIRBUZF RN, #428E AUX_AVDD_REF {17
LABF L TET , BB 7R 715 5 A5

AUX_AVDD_REF_LO

Hhl 0x05C1
R £r 7 £ 6 5 1 4 fir 3 £z 2 Az 1 £z 0
K RESULT[7:0]
=LA 0 0 0 0 0 0 0 0
RESULT[7:0] = 3k H AUX ADC ] AVDD_REF Jll & (i 75 45 54
7.5.4.6.37 AUX_OV_DAC_HI/LO
AUX_OV_DAC_HI
Sk 0x05C2
Rk fr7 1.6 £r 5 fir 4 fir3 fr 2 £r1 £r0
4R RESULT[7:0]
=47 1 0 0 0 0 0 0 0
RESULT[7:0] = 5k § AUX ADC ) OV Lti# DAC IS &1 45 R (0.8 x OV BIME ) « HEHIREZAAAaR0 , SF&8E
AUX_OV_DAC R AR IETEHr , B BB 7 W AR = 1 a7 88 .

AUX_OV_DAC_LO

Hhl 0x05C3
Hie AL7 frL 6 L5 A 4 £r3 L 2 A1 AL 0
AL RESULT[7:0]
=X 0 0 0 0 0 0 0 0
RESULTI[7:0] = 3k AUX ADC {1 OV H423 DAC M HOME 1545 5 (0.8 x OV BIfH )
7.5.4.6.38 AUX_UV_DAC_HI/LO
AUX_UV_DAC_HI
Hiht 0x05C4
Hig B7 R 6 B 5 o 3 B2 B 20
AR RESULT[7:0]
=LA 1 0 0 0 0 0 0 0

RESULT[7:0] = 3k [ AUX ADC f#1 UV L% %% DAC Tl 4555 5 (0.8 x UV B ) » A EHLERIUZ S AR08 | 23/ 28ie

AUX_UV_DAC k735 LABF L3 , BRI A 7 W AR 7 1 2 A7 8%

AUX_UV_DAC_LO

Hut 0x05C5

R fir 7 £z 6 fir 5 {r 4 £ 3 £z 2 £z 1 £z 0
K RESULT[7:0]

S fr 0 0 0 0 0 0 0 0

RESULT[7:0] = 3k 5 AUX ADC [] UV L #% DAC Il & MR 1545 4 (0.8 x UV BIfE ) -

7.5.4.6.39 AUX_OT_OTCB_DAC_HI/LO
AUX_OT_OTCB_DAC_HI

Huhk

0x05C6
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Hik w7 | me | s | mae | w3 | w2 | m1 | gro
4 RESULT[7:0]
g | 1 | o [ o [ o | o [ o [ o | o

RESULT[7:0] = 3 1 AUX ADC ff) OT FL#%4 ( 3£ T [OTCB_THR_LOCK] ¥ &) OT 5 OTCB Bt ) DAC ik [ i 54 45 ..
BEHIEBUZ A8 | 8 &8E AUX_OT_OTCB_DAC &5 LABF 1L B 37 , B 3B 73 AR 7 1 %5 4%
o

AUX_OT_OTCB_DAC_LO

HidE 0x05C7

R L7 WAL iz 5 fir 4 £z 3 i 2 £z 1 £ 0
RS RESULT[7:0]

5 fr 0 0 0 0 0 0 0 0

RESULT[7:0] = sk AUX ADC ff] OT tb##s ( 3T [OTCB_THR_LOCK] % E[# OT = OTCB R4 ) DAC Il & K3 45 3 .

7.5.4.6.40 AUX_UT_DAC_HI/LO
AUX_UT_DAC_HI

Hihk 0x05C8
M fir 7 fir 6 fir 5 £z 4 £r 3 £z 2 LAl £z 0
4 RESULT[7:0]
g=K A 1 0 0 0 0 0 0 0
RESULT[7:0] = sk 5 AUX ADC [#] UT LL#i# DAC WE M m = a5 R M ENRBUZ A AR |, #HF2480€ AUX_UT_DAC ik
WUABT LR, BB T AR A AR

AUX_UT_DAC_LO

Hil 0x05C9
R 7 £z 6 £z 5 A1 4 £z 3 fr 2 £z 1 £ 0
SR RESULT[7:0]
=LA 0 0 0 0 0 0 0 0
RESULT[7:0] = 5k AUX ADC ff] UT Eb4s#% DAC Ml & MR35 45 R o
7.5.4.6.41 AUX_VCBDONE_DAC_HI/LO
AUX_VCBDONE_DAC_HI
ik 0x05CA
Hig fr7 £ 6 £I 5 fir 4 £r 3 fir 2 £ 1 £ 0
S F RESULT[7:0]
-2A 1 0 0 0 0 0 0 0
RESULT[7:0] = sk 5 AUX ADC ff] UV EL#:%% ( VCBDONE [R8 ) DAC B 14 5. U ENIIIZ et | S-48iE
AUX_VCBDONE_DAC &5 LARF L T8 , B BB = 1 AR =T 3 A7 88

AUX_VCBDONE_DAC_LO

bk 0x05CB

R £ 7 £z 6 fir 5 fir 4 fir3 fiL 2 £z 1 fiz o

2K RESULT[7:0]

50 0 0 0 0 0 0 0 0
RESULT[7:0] = k5 AUX ADC 7 UV tL#i#% ( VCBDONE 1 ) DAC Ml & K7 145 R .
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7.5.4.6.42 AUX_VCM_HI/LO

AUX_VCM_HI
B ox05cC | @6 | @5 | ma | w3 | 2 w1 | o
A RESULT[7:0]
=2s 1 \ 0 ‘ 0 ‘ 0 ‘ 0 0 0 ‘ 0

AUX_VCM k7 LA I B 37, BR324 o

RESULT[7:0] = >k 5 AUX ADC i) VCM ( &= ADC L3t RIE ) MR . UEHRBOZAF AN |, S$hasie

AUX_VCM_LO
Huht 0x05CD
Wik fr 7 fir 6 fr 5 £ 4 fir 3 i 2 £z 1 £z 0
P RESULT[7:0]
XA 0 0 0 0 0 0 0 0
RESULT[7:0] = 3k 5 AUX ADC K VCM ( 3= ADC ERFEMEEIE ) MEAMLFITEE R,
7.5.4.6.43 REFOVDAC_HI/LO
REFOVDAC_HI
ikt 0x05D0
2854 £r7 fir 6 fr 5 fr 4 fir 3 fir 2 £ 1 £r 0
SR RESULT[7:0]
=X 1 0 0 0 0 0 0 0
RESULT[7:0] = Hi] &% )it 5t OVDAC ik H R 1 7 1T 45 3
REFOVDAC_LO
Huhl 0x05D1
ik fr7 fir 6 i 5 fir 4 £r 3 i 2 £z 1 fir 0
2 RESULT[7:0]
KA 0 0 0 0 0 0 0 0
RESULT[7:0] = Hi] &% )i 5 OVDAC ik Hi B R 145 3
7.5.4.6.44 DIAG_MAIN_HI/LO
DIAG_MAIN_HI
Huht 0x05D2
Rk £ 7 fir 6 fiL 5 £ 4 fir 3 A 2 fr 1 £z 0
2 FR RESULT[7:0]
=X\ 1 0 0 0 0 0 0 0
RESULT[7:0] = FI-Fi&Wi ADC LL# iR £ ADC LA I m 71745 R W0 ST SNl i 41 2 B2 47127 ADC LA, A 3L

DIAG_MAIN_LO

Huhk 0x05D3
i fir 7 £ 6 L 5 fr 4 fr 3 £ 2 £ 1 0
LR RESULT[7:0]
=X A 0 0 0 0 0 0 0 0
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‘ RESULT[7:0]1 = J} T-#2r ADC tLERI S = ADC ELEBME AR T4 R . anRAE MBI BUE 2172 W7 ADC e, WA R

7.5.4.6.45 DIAG_AUX_HI/LO

DIAG_AUX_HI
Hifk | 0x05D4
Hig P 7 bz 6 $r 5 fr 4 fir 3 fir 2 $r 1 £z 0
2 RESULT[7:0]
sf 1] 0 0 0 | 0 | 0 0 0

RESULT[7:0]1 = ATl ADC LLi i s AUX ADC LLEBUA KM = 14 R o W RAE BN BE BE

3 E 247128 ADC EL# , A 3L

DIAG_AUX_LO
Hiik | 0x05D5
Wi e 7 £r 6 fr 5 £r 4 fr 3 fir 2 £z 1 fir 0
P RESULT[7:0]
5 hr 0 \ 0 \ 0 0 0 0 0 0
RESULT[7:0] = F+i2li ADC tbii iRk AUX ADC LEEHMEMMIRZ T4 R . nR/E A EIE e MHE172 M ADC thi , A &%

7.5.4.7 HEWME. BHFRES
7.5.4.7.1 CB_CELL16_CTRL £ CB_CELL1_CTRL

Huht 0x0318 &
0x0327
RwW L7 A fiL5 fir 4 fiL 3 4z 2 A 420
2 F RSVD TIME[4:0]
=2A 0 0 0 0 0 0 0 0
RSVD = {{5
TIME[4:0] = % cell* H#HIHHI 2% . RE3HL MCU & E [BAL_GO] =1, MRk k47 At
0x00 = 0s = {5 1L¥#T
0x01 = 10s
0x02 = 30s
0x03 = 60s
0x04 = 300s
0x05 Z 0x10 = JEHy 10 24h 2 120 43%F , BrEky 10 434
0x11 Z Ox1F = [ 150 4080 % 540 204 ( Hrigkoh 30 434k ) LU 600 434k
7.5.4.7.2 VMB_DONE_THRESH
Hifl: 0x0328
RW 7 £ 6 B 5 fir 4 £r 3 fir 2 Az 1 £z 0
L RSVD MB_THR[5:0]
AL 0 0 1 1 1 1 1 1
RSVD = {5
MB_THR[5:0] = 4 MB_TIMER_CTRL Ay 0x00 H. BAT HE/NFZBIME , Wil GPIO3 47 i ik, R 341 MCU
WE [AUX_GO] =1, ite w47 Fht
EE N TAEMZES , MCU 72K 3% [BAL_GO] =1 2 Hi4t)a i AUX ADC. it MCU F# A% J[AUX_GOJ =
1, MFHPREREREN. EFEHRE BAL_GOJ =1, H N EA/EIE1T.
Ty 18V £ 65V , BEky 1V. AAd A ACHLER A A 65V,

7.5.4.7.3 MB_TIMER_CTRL

Huhk

0x0329
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RW R 7 \ AL 6 \ RS Br 4 \ 3 \ L2 \ R 1 \ oA
SR RSVD TIME[4:0]
56y 0 \ 0 \ 0 0 \ 0 \ 0 \ 0 \ 0
RSVD = {35
TIME[4:0] = W& TR E 8. REFEHL MCU % & [BAL_GO] =1, ik BT KAt
0x00 = Os = {5 1L 518
0x01 =10s
0x02 = 30s
0x03 = 60s
0x04 = 300s
0x05 & 0x10 = JE [ 10 4040 & 120 434 | Brikly 10 434
0x11 & Ox1F = Ja A 150 4340 & 540 43%h ( BrEkA 30 4341 ) LK 600 4%
7.5.4.7.4 VCB_DONE_THRESH
Hi- 0x032A
RW A7 fr 6 fE5 fir 4 fr 3 fir 2 A1 £ 0
xS RSVD CB_THRI[5:0]
5 fir 0 0 0 0 0 0 0 0
RSVD = {18

CB_THRI[5:0] = i Bits i EAI T % BUAE , % rits b s sy g 245 k. B BE T A g s, RN MCU 8

[OVUV_GOJ =1, i 4t i FEHEATRbE o

R 1 AT VCB_DONE Kzt , FHLBE ZMIMH , SRS 1ER ) CB Z A& [OVUV_GOJ =1 ( BIki%
[BAL_GO]=1) .

ZEH Y VCB_DONE Bl , w5 ¥ EHIE , A5 EHK I [OVUV_GO] =1 LMEFIBEA R EXFELT
TEFEHRH [BAL_GOJ] = 1 K EHJa sh¥ .

WA 2.45V % 4V, Prikh 25mV , Hih

0x00 = #i4% CB_DONE L%k i &

0x01 = 2.45V [{IHIf

Ox3F = 4V [yl

7.5.4.7.5 OTCB_THRESH

Hihk 0x032B

RwW L7 £z 6 A fir 4 {3 i 2 £z 1 £70

LTk RSVD COOLOFF[2:0] OTCB_THR[3:0]

S 0 0 0 0 1 1 1 1
RSVD = {5

COOLOFF[2:0] =

% # COOLOFF B ( K IiE = OTCB_THR - COOLOFF iRjii ) , LAM#ETE BAL_CTRL1[OTCB_EN] =1 HAuill
#| OTCB % CB. MCU 4R GPIO BLE y ADC il OTUT %31,

VG 4% % 14% , BN 2% , R E TSREF fa/E 3.

ARENIAISBEE N 14%.

BAEL R E 4%,

OTCB_THR[3:0] =

4 BAL_CTRL1[OTCB_EN] =1 i} ¢ & OTCB [#{ti. MCU J4AH [ GPIO FLE Jy ADC il OTUT ik Jii.
LA 10% & 24% , kA 2% , K TSREF 42 i .

FALH ARG R BN 24%.
NN R E 24%.
7.5.4.7.6 BAL_CTRL1
Huhk 0x032E
RW L7 £z 6 AL 5 £z 4 fir 3 AL 2 Ar 1 o
AR RSVD DUTY[2:0]
XA 0 0 0 0 0 0 0 0
RSVD = (28
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DUTY[2:0] = R3EF:HL MCU % E [BAL GOJ =1, Hies it it 17 RAE
0x0 = 5s
0x1=10s
0x2 = 30s
0x3 = 60s
Ox4 =5 434
0x5 = 10 4>
0x6 = 20 44
0x7 = 30 min
7.5.4.7.7 BAL_CTRL2

Hidl 0x032F

RW fr7 Hr 6 pr s fr 4 fr 3 pr 2 A1 AL 0

2K RSVD CB_PAUSE |FLTSTOP_EN| OTCB_EN BAL_ACT[1:0] BAL_GO AUTO_BAL

=X A 0 0 0 0 0 0 0 0

RSVD = {f&
CB_PAUSE = #7{5 4 HLS I HUSS BT LL fe VRS AT 12 o
0 = IEH M s i
1 = BT B sy i
FLTSTOP_EN = #1524 oK Bl kel | T4 1k mots e 5. R E L MCU 8 [BAL_GOJ =1, e xf i3 HE AT M .
0 = LIt BalEul i ( HSEWiBRIL ) |, W ERRr AT
1= BE AR MR , BTE CB S#i#kE 1
OTCB_EN = Ut By i OTCB kil N34 MCU % [BAL_GOJ =1, i &tk F k1T KAt

0 =%t OTCB fa il
1=J3H OTCB #ill

BAL_ACT[1:0] =

P MB il CB F2 /i [ 8- 5. REE ML MCU %8 [BAL_GOJ =1, Bt xiX B A #h 4T Rkt . BRIEA 2L
00 = JH:fE

01 = #t N\ SLEEP #iz

10 = # A\ SHUTDOWN =t

11 = {#%

BAL_GO =

THE RSB RIET . HBN AW, KX T ST E S A A TR . (EFRRZAI BN 1 28T, XECE R A 4%
HATAT S A S A2k A% AT R

0 = w44

1 = JFaRH

AUTO_BAL =

15 H BT 3 RS it M AT 8. RETHL MCU & [BAL_GOJ =1, Ml X FHAT KA
0 = T3 L
1= ARG

7.5.4.7.8 BAL_CTRL3

Hihk 0x0330
RW A £z 6 £ir 5 £ir 4 fir3 fir 2 £r.1 £r0
LK RSVD BAL_TIME_SEL[3:0] BAL_TIME_G
o
=LA 0 0 0 0 0 0 0 0
RSVD = {381
BAL_TIME_GO /R 88ff 11 BAL_TIME Z778:R 5% %€ 1) CB il ( /1 [BAL_TIME_SEL3:0] ¥t 8 ) Bl A MMt 8. sbA7 Al 54735

BAL_TIME_SEL[3:0] = #£F54> CB i LA 5 KA R 15 0 )

0x0 = CB jfi 1
0x1=CB j#i# 2

OxF = CB ifii& 16
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7.5.4.7.9 CB_COMPLETE1

Huhk 0x0556

Hik fir7 iz 6 fir 5 fir 4 fir 3 fir 2 £ 1 £z 0

R CELL16_ CELL15_ CELL14_ CELL13_ CELL12_ CELL11_ CELL10_ |CELL9_DONE
DONE DONE DONE DONE DONE DONE DONE

=LA 0 0 0 0 0 0 0 0

CELL9_DONE % cell9 % cell16 [ H 8556 M. 24 MCU % & [BAL_GOJ =1 I |, %217 ki %
CELL16_DONE = 0 = 5 .85 |- {8985 515 47 b A TF 46
1 = $5 5 B _E T 2 58 Ak

7.5.4.7.10 CB_COMPLETE?2

Huhk 0x0557

Rk fir 7 i 6 fir 5 fir 4 fir 3 fir 2 £ 1 £z 0

B CELL8_DO | CELL7_DONE | CELL6_DONE | CELL5_DONE | CELL4_DONE | CELL3_DONE | CELL2_DONE | CELL1_DONE
NE

=X DA 0 0 0 0 0 0 0 0

CELL1_DONE % cell1 & cell§ ff s i 5e . 24 MCU % & [BAL_GOJ =1 I} , %2 A58 bEii b -
CELL8_DONE = 0 = g Bth E RS 7E 1847 8 R T4k
1 = 4§58 HG B A 34 B 5 Rk

7.5.4.7.11 BAL_TIME

Hihr 0x0558
R L7 fir 6 £ 5 fr 4 fr 3 fir 2 A1 £z 0
2% | TIME_UNIT TIME[6:0]
=20a 0 0 0 0 0 0 0 0
TIME_UNIT = $455 [TIME6:0] 525 ¥y 2. {37
0=
1= 4r4f

TIME[6:0] = 245 3% 52 1) CB i 78 43 ¥ i i [1)
WIS [TIME_UNIT] = 0 , TUHE 5 R ] LLED 9 B0, Bkl 5
WS [TIME_UNIT] =1, WHRAE BRI L 8o BT, BYERN 5 44

7.5.4.8 {R4 B B A%
7.5.4.8.1 OV_THRESH
Huhk 0x0009
NVM B 7 br 6 fr 5 Bz 4 £r 3 Pr 2 Br 1 B0
P30S SPARE SPARE OV_THR([5:0]
5 hr 0 0 1 1 1 1 1 1
SPARE = 4 Ji]

OV_THR[5:0] = & OV L as it K BIME . R Sy il 58 o BoR E LR IE 7 —4% [OVUV_GO] =1 w4
F % BRI RN 25mV.
0x02 % OxOE : i [H& 2700mV % 3000mV
0x12 £ Ox1E : Ju[ A 3500mV % 3800mV
0x22 % Ox2E : Ju[ N 4175mV %= 4475mV
BT HAb R B R ER Ny 2700mV,

7.5.4.8.2 UV_THRESH

ik 0x000A
NVM hL 7 i 6 fI 5 fr 4 fr 3 £ 2 o AL 0
150 B XK G Copyright © 2026 Texas Instruments Incorporated
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LT SPARE SPARE UV_THR[5:0]
Hhr 0 0 0 0 0 0 0 0
SPARE = #Jfl

UV_THR[5:0] = & UV LA BRI RS BRI . XX S0 BB e BsR EHL R % — 4% [OVUV_GO] =1 fir
T B E I RN 50mV.
0x00 % 0x26 : Ju[} 1200mV % 3100mV
P oAb & B ¥ BN 3100mV.

e

7.5.4.8.3 UV_DISABLE1

Huhk 0x000C

NVM fir 7 fir 6 fir 5 fr 4 iz 3 (A fz 1 £z 0
TR CELL16 CELL15 CELL14 CELL13 CELL12 CELL11 CELL10 CELL9
=2ina 0 0 0 0 0 0 0 0

CELLO & $&7RRM UV il VCB_DONE Ha I rfrk i v s it
CELL16 = 0 = UV #I VCB_DONE Miill3& HH T i34
1 = jiiE s HERR UV R VCB_DONE Wil

7.5.4.8.4 UV_DISABLE2

Huhk 0x000D

NVM L7 £ 6 £ 5 fr 4 fir 3 £ 2 A1 £0
4R CELL8 CELL7 CELL6 CELL5 CELL4 CELL3 CELL2 CELL1
2L 0 0 0 0 0 0 0 0

CELLS8 Z #5/5RiM UV F1 VCB_DONE 6l r H: i3 s 38 i
CELL1 = 0= UV M VCB_DONE ¥l ff i
1 = I P HER UV A1 VCB_DOME Ml

7.5.4.8.5 OTUT_THRESH

: 18713 0x000B

NVM L7 £I 6 £ 5 fir 4 £z 3 fir 2 A1 £.0
R UT_THR[2:0] OT_THR[4:0]

=X DA 1 1 1 0 0 0 0 0

UT_THR[2:0] = % UT L8 UT M. TR sk EsR ENKIE S —% [OTUT_GO] =1 4. MCU KA GPIO At
&y ADC F1 OTUT ¥\
N 66% % 80% , Bk 2% , K TSREF R ks k.
BRNEAEE 80%.

OT_THR[4:0] = & OT L A0 OT M. X £efir i s s R FHLRIE S — % [OTUT_GO] = 1 fir%. MCU ¥ #iRLf) GPIO Bl
B4 ADC Fil OTUT #iX.
i 10% & 39% , HKHA 1% , KE TSREF Fi/E R H)E.
AAE RIS ER N 39%.
BOAKE AL E 39%.

7.5.4.8.6 OVUV_CTRL

Hihk 0x032C
RW £ 7 (A £z 5 fir 4 (VA] fir 2 £z 1 £z 0
2R VCBDONE_ OVUV_LOCK]3:0] OVUV_GO OVUV_MODE[1:0]
THR_LOCK
=X 0 0 0 0 0 0 0 0
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VCBDONE_THR_LOCK =

T UV L RR7E UV B{EF1 VCBDONE BI{E 2 (A P)#: LI & UV DAC 5, VCBDONE DAC HI{E45 % , Mifiit
1Ti2Wr, Btk UV EE 2R L ZI7E I 4f AUX ADC W& 2 BTABHE — AN BIE . ZALEP A BE 802 3 UV T
o
él OVUV_MODE[1:0] 3 Ob11 I XHZALHEAT AR | 4 & s i k.

= % UV BME
1 = %+ VCBDONE M{ti

OVUV_LOCK[3:0] =

24 [OVUV_MOD1:0] = 0b11 i, K4 e B9 S ANEEEL B S OV Fl UV ELARBREI N o X I By ) T R E ALK
%% [OVUV_GO] =1 fird.

0x0 = 4l & 2| Cell1

0x1 = giiE 3| Cell2

0x2 = % & F| Cell3

OXF = 8 5] Cell16

OVUV_GO = F3) OV #1 UV . BEAN 1R, X FrF OVUV BLE BT RFE. &2 HITTHR.

0 = i
= Ja3) OV #l UV LLi#d

OVUV_MODE[1:0] =

1 [OVUV_GO] =1 W1 & OV M UV WIS ATIN . Xhix sy 1) 58 i 2R 3 HLR % 55— % [OVUV_GO] =1
A/\

00 = Kiéﬁ OV Al UV Lt#ge

01 = &6 Fra A R EIE AT OV A UV k)

10 = iZ4T OV #1 UV BIST &,

11 =% OV M UV L& 8842 B i [OVUV_LOCK3:0] Tt & If) S ANl 1

VEE AR ACTIVE_CELLINUM_CELL3:0] %7585 L.

7.5.4.8.7 OTUT_CTRL

M- 0x032D
RW L7 fir 6 £z 5 £z 4 fr 3 fir 2 £z 1 £z 0
2T RSVD | OTCB_THR_ OTUT_LOCK[2:0] OTUT GO OTUT_MODE[1:0]
LOCK
5 fir 0 0 0 0 0 0 0 0
RSVD = {7

OTCB_THR_LOCK =

BT OT Lbie#tfe OT W{EA OTCB W{EZ [P LI E OT ok OTCB DAC MU H , Mgt T2l , itk OT
LB DA ITEFF 4 AUX ADC W&t 2 B A BtE — AN BIME . AR B WA B B2 2] OT ti#s. X4
OTUT_MODE[1:0] = Ob11 B Xz HE 1T RAE |, BiE & il iERs .

0 =i%&F% OT WK

1= 3%#% OTCB M

OTUT_LOCK][2:0] =

2 [OTUT_MOD1:0] = Ob11 B, & M AN EEEL B Y OT A1 UT LLEARHIN o Xk La 07 it B8 SO sR LR I% 5
—% [OTUT_GO]=1 %,

0x0 = 8 % GPIO1A

0x1 = #i5E 2 GPIO2A

0x7 = i€ ¥ GPIO8A

OTUT GO =

JA5h OT M UT s, HEN 1N, &4 FTH OTUT fic B ¥ B4 Kb, 02 BTGk
0= ik
1=J83) OT f1 UT Lhiss

OTUT_MODE[1:0] =

% [OTUT_GOJ] =1 I & OT Al UT Lhasig s, Xixeefy f) s s B R AR I%E 5 —% [OTUT_GO] =1 #ir
4,

00 = AIZ4T OT I UT EL#cse

01 = £FX T B 2 BiNiE 4T OT A1 UT #if)

10 = iZ47 OT A UT BIST &1,

11 =% OT I UT LB 3 il [OTUT_LOCKS3:0] Bt B 1 5ANE 1

7.5.4.9 GPIO I B

7.5.4.9.1 GPIO_CONF1

Hihl \ 0x000E \
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NVM B 7

fre frs | e | M3 fr2 | w1 | o

4 FR FAULT_IN_

EN

SPI_EN GPI02[2:0] GPIO1[2:0]

0

A

0 0 \ 0 \ 0 0 \ 0 \

FAULT_IN_EN =

JA ] GPI08 A NI HF A R, MITTAESI NS 5 J (R BT I il 5 NFAULT 5134
0 = ok A Thft. GPIO8 ¥ [GPIO8_CONF2:0] % BT E .
1= GPIO8 & B LA R A LM & NFAULT 511 , 208 T [GPIO8_CONF2:0] % & .

SPI_EN =

1t GP104. GPIO5 fil GPIO6. GPIO7 I J3F SPI il #%.
0 =2 SPI L4
1=J3 H SPI =il 2.

wE.

Wi [GPIO4_CONF2:0]. [GPIO5_CONF2:0]. [GPIO6_CONF2:0] 1 [GPIO7_CONF2:0]

GPI02[2:0] =

ALE GPIO2.

000 = CUAEAT , mifAs

001 = {4y ADC F1 OTUT 4\
010 = fE4{X ADC i\

011 = MU i

100 = { g th i L1

101 = {9 kT

110 = 1y ADC #ii A J JH1 55 1 i
111 = {E25 ADC i A\ I 58 T i

GPIO1[2:0] =

Aii & GPIO1,

000 = E45H , Wil

001 = f£5 ADC #1 OTUT #ii A\
010 = 51X ADC fA

011 = NN

100 = E Nk s 1

101 = R % AR

110 = {f: ADC S A I a1 585 L4
111 = {FJy ADC SN\ FFJA 55

7.5.4.9.2 GPIO_CONF2

Hihk 0x000F
NVM £ 7 fir 6 fir5 fir 4 £z 3 fr 2 fr 1 £z 0
4F SPARE | CS_RDY_EN GPI04[2:0] GPI03[2:0]
g=K A 0 0 0 0 0 0 0 0
SPARE = % fi
CS_RDY_EN = 4 EcE:s ADC #:Au5e il , i GPIOT 1y 84t DADI o R . 24 ML CURRENT_HI B A4t 600

0 =75 CS ADC JJ#:Tjft. GPIO1 4 [GPIO1_CONF2:0] ¥ E AT &
1=GPIO1 HT CS ADC ¥#:U1#: ¢ , 2% [GPIO1_CONF2:0] % & .

GPI04[2:0] =

FiE GPIO4. Wil [SPI_EN] =1, iX L[l B A1 2ns | I HiZ 5 AE SPI E#Hl88 SS. ARFMEL , 1F
27 7.3.6.1.7.

000 = V22 |, WifHs

001 = £y ADC #1 OTUT %A

010 = f 41X ADC A

011 = fEAEEHAN

100 = fE N4 HE

101 = 1E % A% H T

110 = £ ADC i A\ F)3 FH 55 B4

111 = {E5 ADC A\ JF )8 FH 85 T hz
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000 = V2%, WifHs

001 = {£)y ADC #1 OTUT %A\
010 = f41X ADC A

011 = fE AN

100 = & N4 m T

101 = 1B % A% F T

110 = £ ADC i \F)8 FH 55 L4
111 = {E ADC S A8 FH 85 R hz

GPI03[2:0] = At & GPIO3. w1 MB_TIMER_CTRL A& 0x00 , W20 HFLE | Fo¥s 5| BT B A Seal s s sb i .

7.5.4.9.3 GPIO_CONF3

Huht 0x0010

NVM fir7 A £z 5 fir 4 fir 3 fir 2 fiz 1 £z 0
4 SPARE[1:0] GPI06[2:0] GPI05[2:0]

i=Lina 0 0 0 0 0 0 0 0

SPARE[1:0] = #H

B, SR 7.3.6.1.7,

000 = B35 H |, EFH&

001 = {£)y ADC 1 OTUT # A
010 = {E 41X ADC i\

011 = fEAB TN

100 = 15 Ay H i B

101 = 1E % A% H T

110 = /£y ADC ¥ A5 35 E 4
111 = {E5 ADC # N5 J8 FH 55 T Hi

GPIO6[2:0] = ALE GPIO6. Wi [SPI_EN] =1, XA E AR 2% | IF Hxs H{E SPI L45H14#9 MOSI. A X FEdi(E

GPIO5[2:0] = K ® GPIOS5. i [SPI_EN] =1
B ST 7.3.6.1.7,

000 = CEH , mibEA

001 = /£5 ADC 1 OTUT #iA
010 = {E41X ADC #i A

011 = fENETFHA

100 = 1kt i T

101 = 1 o i A1

110 = /£y ADC A\ Ft)3 FHF5 Ehi
111 = YEJy ADC ¥ NI J8 55 Tz

, XUSPE B AR AN JFHAZ S SPI =Rkl g MISO. A R IF4NfE

7.5.4.9.4 GPIO_CONF4

Huhl- 0x0011
NVM £z 7 fir 6 £ 5 £r 4 £z 3 fir 2 £z 1 £z 0
2 FR SPARE[1:0] GP108[2:0] GPI107[2:0]
B 0 0 0 0 0 0 0 0
SPARE[1:0] = % f
GPIO8[2:0] = [ E GPIO8, Wi [FAULT_IN_EN]J =1, W4 Zx il B A7 , ¢ HZ 5 B FIERIN | DUEAR AT 20k filok
NFAULT.
000 = C4tH |, =S
001 = /£y ADC 1 OTUT # A
010 = /E¥1X ADC i\
011 = 1EREFHA
100 = 1E g% & HLF
101 = {E % H R
110 = {5 ADC $ A JF)a 85 k%r
111 = fE29 ADC A8 55 T Hr
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GPI0O7[2:0] = i GPIO7. Wi [SPI_EN] =1 , IXEfg & Aok 4 20

B, ESET 7.36.1.7,

000 = E4511 , Wi

001 = £y ADC 1 OTUT %A\
010 = 141 ADC A

011 = fE N EFHIA

100 = 1o th g BT

101 = fF 9% i & s T

110 = {24 ADC i \Jf & 55
111 = {EJ9 ADC fii A JFJ5 FISS

, I H B AR SPI 4% #1419 SCLK. AR IHE4IfH

7.5.4.10 SPI £
7.5.4.10.1 SPI_CONF

Hid 0x034D
RW L7 i 6 fir 5 fra 3 fir 2 1 (]
PR s RSVD CPOL CPHA NUMBIT[4:0]
=K A 0 0 0 0 0 0 0 0
RSVD = {R&
CPOL = #§# SCLK 1.
0 = {RHLTHF2R | iH oL P it
= PR AN, RSP T
CPHA = ¥ B 7E MISO % $¥E 347 R RERY SCLK 1495 .
0 = FIVREH B D)4
1 = JEHSHT P
NUMBIT[4:0] = SPI 55K 5. %8 EHUE NKI SPI 7%
00000 = 24 fii
00001 = 1 fir
00010 = 2 fir
10111 = 23 fir
Fr HAbE = 23 £z
7.5.4.10.2 SPI_EXE
Hidh- 0x0351
RW £r 7 fir 6 fir5 fir 4 fir 3 fir 2 £z 1 £z 0
LK RSVD SS_CTRL SPI_GO
=LA 0 0 0 0 0 0 1 0
RSVD = {351
SS_CTRL = %} SS KPRAHEAT IFE
0 = K P
1= 4§ T
SPI_GO = #{T SPI %, %fi& HATIEH-
0=%
1 = 4T SPI
7.5.4.10.3 SPI_TX3. SPI_TX2 A SPI_TX1
Hiht 0x034E =
0x0350
RW L7 {7 6 fir 5 fr 4 fir 3 Az 2 Az 1 £r0
S H DATA[7:0]
=LA 0 0 0 0 0 0 0 0
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DATA[7:0] = ZH]-T%} SPI M EHEAT 5 NRIEE . X i@l SPI_CONFINUMBIT4:0] #:474wF2 , M LSB SPI_TX1 JIik
-> LSB SPI_TX2-> LSB SPI_TX3 %I 4i . MOSI %t .

7.5.4.10.4 SPI_RX3. SPI_RX2 7 SPI_RX1

it | 0x0520 &
0x522
R L7 £7 6 £z 5 £I 4 fir 3 £z 2 £ 1 £70
Es DATA[7:0]
5 hr 0 0 0 0 0 0 0 0
R R R R R R R R

DATA[7:0] = SPI 245317 A BGR (Bl 8085 . 8385, M LSB SPI_RX1 JF#4 -> LSB SPI_RX2 -> LSB SP|_RX3 , fr it
MISO i 8% A 19 SPI_CONFINUMBIT4:0] %5 .

7.5.4.11 US|
7.5.4.11.1 DIAG_OTP_CTRL

Hidl 0x0335
RW A i 6 frs fira fL 3 fr 2 R £ 0
P47 RSVD FLIP_FACT_ MARGIN_MODE[2:0] MARGIN_GO
CRC
=LA 0 0 0 0 0 0 0 0
RSVD = {453
FLIP_FACT_CRC = HT-#i¥% 1) CRC HAMEAEL. X T ) CRC M.
0 = IE#iE{r. AEii/” CRC
1= 8% CRC . X255 CRC & FAULT OTP[FACT_CRCJ.
MARGIN_MODE[2:0] = fi& OTP #/&Z Bt :
0b000 = I i5HL
0b001 = {152
0b010 = #4 /& 1 8L
0b011 % Ob111 = {£ 84
MARGIN_GO = J1#4th [MARGIN_MOD] fi L & (1 OTP # M. %04 sk B4R 0.
0 = wis
1 = FFLRIR
7.5.4.11.2 DIAG_COMM_CTRL
bk 0x0336
RW L7 fL 6 AL 5 £ir 4 fiz3 £z 2 A £z 0
P4 RSVD SPI_ FLIP_TR_
LOOPBACK CRC
i 0 0 0 0 0 0 0 0
RSVD = {458
SPI_LOOPBACK = J5 i SPI ¥ [F 3 fig LAKGIE SPI Thfg. AXRELIEAMER |, ST 7.3.6.1.7,
0 = 2%:H
1= M
FLIP_TR_CRC = Jfid s # ATt 5 H i CRC {7 , #& KIZHRIIES ( LN E ) CRC.
0 = Ri&5H H 1 CRC
1= K% &% CRC
7.5.4.11.3 DIAG_PWR _CTRL
Hit: 0x0337
RW fir 7 fir 6 firs fir 4 v} fir 2 £r 1 £z 0
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2K RSVD BIST NO_ | PWR BIST
RST GO
5 fir 0 0 0 0 0 0 0 0
RSVD = {35

BIST_NO_RST = Ji J-#£ di i BIST il B #i by AT 8 — B2 ML ucEoN 10, SXFHEH [PWR_BIST_GOJ] 117 BIST J4
W, WA STER FAULT_PWR1 fl FAULT_PWR2 #7172% , 3£ HAN1E BIST JA A4S I HUGH B AL NFAULT {5

To

0 = £ LDO LA 3% LR T BIST. FAULT_PWR* #4735 119 0, H NFAULT #E4:/K LDO BIST I 4745 i
HH B AL

1= 7£ LDO L8 LIEFF AT BIST. FAULT_PWR* %4788 A% 1y 0, H NFAULT 7E431K LDO BIST 37455
A R B AR o

PWR_BIST_GO = 45 A 11 , i BIST Wik a3, [BIST_NO_RST] LM kBB H B8R | HENEMHREN 1. Eie
HATIER -
0 = wisk
1= JBEEE BIST 2.

7.5.4.11.4 DIAG_CBFET_CTRL1

Hhhk 0x0338
RW AL 7 L6 fiL 5 fiL 4 fir 3 £ 2 VA £ 0
A H CBFET16 % CBFET9
F-A0A 0 0 0 0 0 0 0 0
CBFET16 % CBFET9 = Ji ] CBFET LLi#t47 CBFET 2. 124 [COMP_ADC_SEL2:0] = 0b100 i , A XHHZa 47 s sk 17T Rk o
0 = CBFET 2}
1= CBFET 73

7.5.4.11.5 DIAG_CBFET_CTRL2

Hifl- 0x0339
RW fr7 £z 6 fir 5 fir 4 £z 3 fr 2 £z 1 £z 0
K CBFET8 % CBFET1
=E0A 0 0 0 0 0 0 0 0
CBFET8 % CBFET1 = J3f CBFET LLik47 CBFET 2Mi. {4 [COMP_ADC_SEL2:0] = 0b100 B} , A %} 1% 2 A7 28347 RAE
0 = CBFET 21
1= CBFET } )&

7.5.4.11.6 DIAG_COMP_CTRL1

it 0x033A

Rw 7 A L5 1 4 £ 3 fir 2 AN A0
4 Fk VCCB_THR([4:0]

S hr 0 0 0 0 0 0 0 0

VCCB_THR[4:0] = [ig & VCELL 5 AUXCELL Z{t. Sz N T sE , W VCELL 5 AUXCELL k&l vt . 1% {H
W3E FF M E ADC F) AUX ADC HICIR 4k HL -
JaFE N 6mV & 99mV |, Bk 3mV

RSVD = {54

7.5.4.11.7 DIAG_COMP_CTRL2

Hthk 0x033B
RwW L7 £z 6 firs A fir 3 fir 2 fir 1 £0
R RSVD GPIO_THR[2:0] OW_THR[3:0]
=R 0 0 0 0 0 0 0 0
RSVD = {8
Copyright © 2026 Texas Instruments Incorporated BRI 157

Product Folder Links: BQ79656-Q1 BQ79654-Q1 BQ79652-Q1
English Data Sheet: SLUSE48


https://www.ti.com.cn
https://www.ti.com.cn/product/cn/bq79656-q1?qgpn=bq79656-q1
https://www.ti.com.cn/product/cn/bq79654-q1?qgpn=bq79654-q1
https://www.ti.com.cn/product/cn/bq79652-q1?qgpn=bq79652-q1
https://www.ti.com.cn/cn/lit/pdf/ZHCSTD8
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHCSTD8C&partnum=BQ79656-Q1
https://www.ti.com.cn/product/cn/bq79656-q1?qgpn=bq79656-q1
https://www.ti.com.cn/product/cn/bq79654-q1?qgpn=bq79654-q1
https://www.ti.com.cn/product/cn/bq79652-q1?qgpn=bq79652-q1
https://www.ti.com/lit/pdf/SLUSE48

BQ79656-Q1, BQ79654-Q1, BQ79652-Q1
ZHCSTDSC - MAY 2021 - REVISED JUNE 2026

13 TEXAS
INSTRUMENTS

www.ti.com.cn

GPIO_THR[2:0] = K¢ & 3= ADC Wl &#1 AUX ADC Wl &2 [A)ff) GPIO Lb# ZHBE .

JGHEN 4mV & 32mV |, Bkl 4mV

OW_THR[3:0] =

fic B T2 Wit i OW Al RIME . 1% BI{E&EH T CB OW 1 VC OW £ 1.
JBHEN 500mV £ 5V, Bkl 300mV.

7.5.4.11.8 DIAG_COMP_CTRL3

HihE 0x033C
RW fr7 fr 6 B 5 fr 4 B3 fr 2 Br 1 £r.0
S RSVD |CBFET_CTRL OW_SNKI[1:0] COMP_ADC_SEL[2:0] COMP_ADC
_GO _GO
F=2A 0 0 0 0 0 0 0 0
RSVD = {7

CBFET_CTRL_GO =

Mi% GO = 1 I, SS{EFF R E ) CBFET , J3%H] DIAG_CBFET_CTRL1/2 %1755 hiBBR (4T fT CBFET.
X2 CB RIBITE AL T H IR A AT L GO #4E , B, CBFET & # CB il k1T,

W CBFET i@idiZz GO e , —H CB jasholitk & , CBFET & HiPR R [ 2% M CB ¥ ( A ZiETZ GO
PLERAE )

OW_SNK[1:0] =

JFA VC 511, CB 51 LRy B EE . XX Lo fr e i B SR SR AE R EHL MCU F STESRAT I % (OW) Ik
B IEBRRRE IR | JFLE OW W58 B 56 B IR o

00=JiH VC, , CB 5l RM. SRP/N HFTIHEKH

01 =JFaME VC 51 LRI B

10 = JFE AT CB 5l ML i

11 = JF/8 SRP/N 51 Ji_L ¥ HiAt IS

COMP_ADC_SEL[2:0] =

Y HFEE ADC M EHHT RS tL R, 168 LS 2 B, NSRS AR A ADC. 24
[COMP_ADC_GOJ =1 it , ¥t ix Lo i 47 R

000 = R#4T ADC L%

001 = HUGHUEN B A .

PR YE DL T AR L8 JAUX_CELL_SEL4:0] ¥ % i H b iE

VCELL ( 3kE 3 ADC ) 5 AUXCELL ( 3£E AUX ADC ) KIZ1E/NT [VCCB_THR4:0].

LSRRI, [DRDY _VCCB]=1.

010 = VC 5| i_L [ FF % (OW) K 7s.

TR I 2 R, MCU J@id [OW_SNK1.0] Ja FIFTH VC 51 LR, S8 0E R4 DL ARvtE Le i el
ACTIVE_CELL 474448 € MAHR VC 51 - VCELL ( >k H % ADC ) /AT DIAG_COMP_CTRL2 [OW_THR3:0].
LbB s s |, [DRDY_VC_OW] =1,

011 = CB 5| il ERITT#% (OW) fifs

TEJ8 G Z B, MCU J@id [OW_SNK1:0] J& 1T VC S il #5445 AR 4 LA 4wt A i
[AUX_CELL_SEL4:0] $&E AR CB 51l : AUXCELL ( 3kHE AUX ADC ) /NT- DIAG_COMP_CTRL2
[OW_THR3:0], 4t 5E R , [DRDY_CBOW] =1,

100 = CBFET £ 1.

IR B Z /T , MCU TR E L FTWEA -

o BB T B T RS

+  JAFith DIAG_CBFET_CTRL1/2 #1741 B 1) CBFET.

« [ [EXTD_CBFET], LMEviE & 11 CBFET #R [E FIF R4 ( BISCHIFTA CBFET) ) |, iR RFHh
DIAG_CBFET_CTRL1/2 %AF 4835 E MRS .

LA UEN |, 241K TS B DIAG_CBFET_CTRL1/2 % 178338 € 1) CBFET , #&J5 , RIELL Fhruktbii
JAUX_CELL_SEL4:0] $7& {33 :

AUXCELL ( 1 AUX ADC ) < VCELL 15 1/3 ( %19 ADC ) . LLi5eit , [DRDY_CBFET]=1.

101 = GPIO I B 7 ( i& i T & A ADC il OTUT %3 Aski ADC #iA\fJ GPIO ) .

24K £ GPIO M E{H 5 AUX GPIO M Bt T tbE: , ZE/ N T [GPIO_THR2:0], XLt se /it , [DRDY_GPIO]
=1.

HAARETD © k4T ADC EoEs

COMP_ADC_GO =

B E S [COMP_ADC_SEL2:0] # B T8 LKk, HiZAM BN 1K, KXt Ak [COMP_ADC_SEL2:0]
HEATRRE. BRAFMIRIZ GO LS A 1, B # 2 [COMP_ADC_SEL2:0] % B A 4= AT .
AR E R

0=st%. SN 0L

1 = [COMP_ADC_SEL2:0] %+ 1) i £ 15
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7.5.4.11.9 DIAG_COMP_CTRL4

Hih 0x033D
RW £z 7 £z 6 fir 5 £z 4 fir 3 fir 2 £z 1 £z 0
2K RSVD COMP_ LPF_FAULT
FAULT_INJ _INJ
gL 0 0 0 0 0 0 0 0
RSVD = {358
COMP_FAULT_INJ = i ADC thEEBEE N M. R RE 7240 M 00T 8475 ADC HE S |, B4 R 2 R
0 =2
1=
LPF_FAULT_INJ = 7E LPF 2 Wil iz W LPF i N #4414 Tt &1 & FAULT_COMP_MISCILPF_FAIL],
0 = 2%
1=
7.5.4.11.10 DIAG_PROT _CTRL
Hidk 0x033E
RW fr7 £r 6 Br 5 fir 4 fir 3 fir 2 fr1 fir o
PR RSVD PROT_BIST
_NO_RST
E=EDA 0 0 0 0 0 0 0 0
RSVD = {5
PROT_BIST_NO_RST = F-F7E{#9"4% BIST A& I B RSt FEATHE— 2512 W7, MO E N 1 B, 8RR &5k FAULT_OV1/2,
FAULT_UV1/2. FAULT_OT F1 FAULT_UT #%1£3%. —H NFAULT {59430 , %5 S usifr.
R - VSR IZA R E N 0 (5L a3 BIST 1847 2 B B s .
0 = 7£ BIST iz/T A , #fF &3 E — NG A (R4 88 Lh ik s M 2 B 2% , I NFAULT 511 & 1E RN
OV. UV. OT F1 UT MkEhi. iz 0, SM-Hs bk et NFAULT J62 , RS VI3 T —/MliE.
1= 7€ BIST 347 WI1] , ZEVIHE T —ANdthal GPIO SBIE 2 BT , /N2 B e IaRIyI ) 2728 s . — B NFAULT
BIBIARL , %5 S AT

7.5.4.12 R ERME AL

7.5.4.12.1 FAULT_MSK1
Heht 0x0016
NVM B 7 4z 6 Az 5 Az 4 fr 3 Az 2 Az 1 4z 0
4% | MSK_PROT| MSK_UT MSK_OT MSK_UV MSK_OV | MSK_COMP | MSK_SYS | MSK_PWR
S 0 0 0 0 0 0 0 0

MSK_PROT = Jfi# FAULT_PROT* Z7£4% , fi H A% NFAULT .
0 = @k FAULT_PROT* T BB N 1, WAE NFAULT 420
1 =i FAULT_PROT* fIRZSTAT , #EAIAT NFAULT 1%,

MSK_UT = Bkt FAULT _UT* 251748 |, i HA i & NFAULT.
0 = W% FAULT_UT* HIAATAT AL BB v 1, TAE NFAULT 4238,
1= it FAULT_UT* ARIRA T , #AR$AT NFAULT #:1E.

MSK_OT = Jfilf FAULT _OT* %5 174% , 1AMl % NFAULT.
0 = % FAULT_OT* R A7 58 9 1, i NFAULT 2%,
1= i FAULT_OT* SIRZS WM |, #AIAT NFAULT #1E.

MSK_UV = Jfili FAULT _UV* 27 178% |, 1A% NFAULT.
0 = 0k FAULT_UV* RIFEAT A3 B 9 1, e NFAULT 4%
1= it FAULT_UV* SRR | #ATAT NFAULT #4E.
MSK_OV = [Filif FAULT_OV* % 4748% , 18 HA Ml % NFAULT.
0 = W FAULT_OV* MBI BN 1, MIE NFAULT A %%
1 =TCi FAULT_OV* RIRAS I |, #RAHAT NFAULT #1%.
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MSK_COMP = Jtitl; FAULT _COMP_* Z5174% , f H Al Z NFAULT.
0 = W FAULT_COMP_* FF[FTATRI 5 & 1, MIf# NFAULT A3,
1= ik FAULT_COM_* SriRZS AT , AIAT NFAULT 484E .

MSK_SYS = il FAULT_SYS @23 A AL , [HAS 38 NFAULT A3,
0 =Rk FAULT_SYS "R E A 1, WME NFAULT A:30.
1= Fit FAULT_SYS ReRAS WA , #AHAT NFAULT #fE .

MSK_PWR = i FAULT_PWR1 % FAULT PWR3 %1284 G AL , i AR &S5 NFAULT 23,
0 = W% FAULT_PWR1 % FAULT_PWR3 HifFAL % B Jy 1, MAE NFAULT 4%,
1= Tt FAULT_PWR1 % FAULT_PWR3 SDIRZSIT | #AHAT NFAULT #:4E .

7.5.4.12.2 FAULT_MSK2

Hil- 0x0017
NVM L7 L6 B 5 £r 4 fr 3 fir 2 £r.1 £r0
25 SPARE[1] | MSK_OTP_ | MSK_OTP_ | MSK_COMM3 | MSK_COMM3 | MSK_COMM3 | MSK_COMM2 | MSK_COMM1
CRC DATA _FCOMM _FTONE _HB
E=E DA 0 0 0 0 0 0 0 0
SPARE[1] = %
MSK_OTP_CRC = Jiiilif FAULT OTP %1£#% ( {XFR [CUST_CRC] #1 [FACT_CRC]) , fli HiAfi% NFAULT.
0 = R BIRATATAL B E A 1, MfE NFAULT A3
1= e LR BIRPRA W | #BAHAT NFAULT #4E.
MSK_OTP_DATA = i FAULT OTP 27175 ( B [CUST_CRCJ] I [FACT_CRC] UMAMURTAESL ) , {3 HA M % NFAULT.
0 = W FIRAEMI A7 BB 1, WAE NFAULT A:5%.
1= 5 FIRMEPIRA AT | #AAT NFAULT #4E.
MSK_COMM3_FCOMM J##k FAULT_COMM3[FCOMM_DET] #k& |, ffi Hi A fih % NFAULT.
= 0=#R FAULT_COMMS3[FCOMM_DET] % &M 1 , M{E NFAULT A%k
1= 51k FAULT_COMMS3[FCOMM_DET] RA U , #AHAIT NFAULT 45,
MSK_COMMB3_FTONE Jtiili FAULT _COMMS3[FTONE_DET] #(l% |, i H AR NFAULT .
= 0 =% FAULT _COMMS3[FTONE_DET] #% & 1, Ml NFAULT 434
1= i FAULT_COMMS3[FTONE_DET] RASHINT |, #AHAT NFAULT £:1E.
MSK_COMM3_HB = Btili FAULT_COMMS3[HB_FAST] 5 [HB_FAIL] ¥l | f# B Afili )k NFAULT.
0 = W% FAULT_COMMS3[HB_FAST] 5 [HB_FAIL] ¥%& % 1 , M NFAULT 2434,
1= Tk FAULT_COMM3[HB_FAST] B, [HB_FAIL] IRZS U] | #A 44T NFAULT #21E.
MSK_COMM2 = Bl FAULT _COMM?2 % 4£%% | i A fih % NFAULT.
0 = W15 FAULT_COMM?2 757738 (LM AL B B 0 1, ifE NFAULT 454,
1= it FAULT_COMM?2 51728 IR | #AIAT NFAULT #1.
MSK_COMM1 = ikt FAULT _COMM1 254553 , i A fih % NFAULT.
0 = W% FAULT_COMM?1 757788 R WAL ML B E N 1, WifE NFAULT 45k,
1= o1& FAULT_COMM1 ZFA7 48 BRIRA U | #BAIAT NFAULT 1.
7.5.4.12.3 FAULT_RST1
Hiht 0x0331
RW Br 7 fir 6 fir 5 fir 4 £r 3 fir 2 Hr 1 A1 0
#% | RST_PROT RST_UT RST_OT RST_UV RST_OV RST_COMP RST_SYS RST_PWR
E=E0A 0 0 0 0 0 0 0 0
RST_PROT = ¥ FAULT_PROT1 #1 FAULT_PROT2 %15 %45 i1}y 0x00.
0=TLEM
1 = W72 0 0x00
RST_UT = 4 FAULT _UT 78541 0x00.
0=FLHN
1= K728 5 A1h 0x00
RST_OT = ¥Jitfg FAULT_OT &£ 88541 0x00.
0=JLEM
1= K72 5 Ah 0x00
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RST_UV = ¥ s FAULT_UV* %1724 E 425 0x00.
0=TLEMN
1= 42178 518 0x00

RST_OV = Y4 i FAULT _OV* %7485 11k 0x00.
0=THEA
1= 72 5 Ah 0x00

RST_COMP = 44 FAULT _COMP_* 21745 7y 0x00.

0=TEM
1= KA AF2 A0 0x00

RST_SYS = ¥4 FAULT_SYS 2173482108 0x00. S 1 Fixfiex Hig%.
0="A1EM
1= 511y 0x00
RST_PWR = ¥4 FAULT_PWR1 % FAULT_PWR3 #1745 0x00. S 1 FiZirs (il % .
0=M"Ef
1= 5.7’y 0x00

7.5.4.12.4 FAULT_RST2

Hiht 0x0332
RwW £ 7 £z 6 fir 5 fir 4 3 fir 2 1 0
2R RSVD RST_OTP RST_OTP_ | RST_COMMS3 | RST_COMMS3 | RST_COMM3 | RST_COMM2 | RST_COMM1
_CRC DATA _FCOMM _FTONE _HB
L0 0 0 0 0 0 0 0 0
RSVD = {75
RST_OTP_CRC = & {ii FAULT_OTP #17%% ({XFR [CUST_CRC] F! [FACT_CRC] ) -
0=ELHEhr

1= ¥ AE A E A 0x00
RST_OTP_DATA = i FAULT_OTP Zif7#s ({XIR [SEC_DETECT] ! [DED_DETECT]) -
0=THEM
1= ¥ 3P A E A 0x00
RST_COMM3_FCOMM % fii FAULT_COMMS3[FCOMM_DET].
= 0= L8N
1= WM E NN O
RST_COMMS3_FTONE %47 FAULT_COMMS3[FTONE_DET].
= 0=JTEM
1= ¥ BN 0
RST_COMM3_HB = & 1. FAULT _COMMS3[HB_FAST] #1 [HB_FAIL] {7 .
0=KENM
1= ¥M BN 0
RST_COMM2 = & {ii FAULT_COMM2. DEBUG_COML* fll DEBUG_COMM_COMH* & 17 4%.
0=KENM
1= A HFRE A 0x00
RST_COMM1 = %y FAULT_COMM1 %1 DEBUG_COMM_UART* %1752
0=KENM
1= ¥ Ar A E A0 0x00

7.5.4.13 HRORES
7.5.4.13.1 FAULT_SUMMARY

%79 2 NFAULT B3R .

Hbhk 0x052D
N fr 7 fir 6 fir 5 fir 4 fir 3 fir 2 fiz 1 i o
EA s FAULT_PRO FAULT _ FAULT_OTP FAULT _ FAULT_OTUT | FAULT_OVUV | FAULT_SYS | FAULT_PWR
T COMP_ADC COMM
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KA 0 0 0 0 0 0 | 0 | 0
FAULT_PROT = 40t [MSK_PROT] = 0 3f Hi% & T /T47 FAULT_PROT1 5k FAULT_PROT2 2517431 , M &% B %47
0 = LR 48 (OVUV. OTUT Lhfas ) #ibi.
(B GRIIETEVS AR (o
FAULT_COMP_ADC = #1jt [MSK_COMP] =0 I+ H X & 7 UL FATAT %5 f74% , W& BT
*  FAULT_COMP_VCCB1/2
FAULT_COMP_VCOW1/2
FAULT_COMP_CBOW1/2
FAULT_COMP_CBFET1/2
FAULT_COMP_GPIO
FAULT_COMP_MISC
0 =7 ADC Lu#ilika ( RIsA B E T FAULT_COMP_* & A4£3 ) «
1= &%) ADC L,
FAULT_OTP = iRt [MSK_OTP] = 0 J Hi% B T HEf FAULT_OTP ZA7asfi , Wt Bi%f.
0 = RATIE] OTP AHIC IR OTP Mehats B i o
1= OTP HIZEHR.
FAULT_COMM = i & UL N AE— 284, Wi B AT
*  [MSK_COMM1] =0 Jf BB & [ 4EfT FAULT_COMM1 25 {7434iL .
[MSK_COMM?2] = 0 I H & T T FAULT_COMM2 2 {7 234iL .
[MSK_COMM3_HB] = 0 3 H% & T FAULT_COMMS3[HB_FAST] hi5k [HB_FAIL] fii.
[MSK_COMM3_FTONE] =0 Jf H#& & T FAULT_COMMS3[FTONE_DET].
[MSK_COMM3_FCOMM] =0 3 H#% & T FAULT_COMM3[FCOMM_DET].
0 = ARAxJIF| UART. VIF 5 FTONE #{f#% , 5i# UART. VIF il FTONE &Rl 5 i -
1= K E UART. VIF B¢ UT #bis.
FAULT_OTUT = i 2 LA FE— %, MR Bz
[MSK_OT] =0 H# H %% T{F— FAULT_OT1 8 FAULT_OT2 fif.
[MSK_UT] =0 3f H#% & T/E— FAULT_UT1 8¢ FAULT_UT2 fii.
0= RATPE| OT 8 UT #ebi , 88 OT A1 UT Mbabi ik .
1= 4% OT 8% UT ik
FAULT_OVUV = 5t 2 bR E— 5%, MR B
[MSK_OV] =0 3t H % & T /T — FAULT_OV1 8k FAULT_OV2 fi.,
[MSK_UV] =0 F H %8 T4E— FAULT_UV1 8% FAULT_UV2 fif.
0 = ARAGIE] OV 5L UV #ilii |, sl OV Al UV Heb i [ i
1= KE OV 5 UV Hk.
FAULT_SYS = 4t [MSK_SYS] = 0 Jf H & TALT FAULT_SYS FArasfie , M B EZAL
0 = AT FI 21 G AR O B i 8 0 e ot o o
1= KB R GO S
FAULT_PWR = 5t [MSK_PWR] = 0 3 H#t & 1 £ FAULT_PWR1 % FAULT_PWR3 %17 847 , W& BB %A7 .
0 = ARSI 2 e Y5 AUAH 5G4 b B L VB A B o
1= el ) R YRR G s
7.5.4.13.2 FAULT_COMM1
Huht 0x0530
Higk fir7 £ 6 fr 5 fir 4 i 3 fir 2 £ 1 £ 0
R RSVD UART_TR UART_RR UART_RC | COMMCLR | STOP_DET
_DET
g=2\A 0 0 0 0 0 0 0 0
RSVD = {54
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UART_TR = 457- ££ A% Hii S Myie 46 1 B UART it

o
0 = Joitlhi
1= s

o ARMIBEEERELSHEMES

%% DEBUG_UART RR_TR %1

UART_RR =

FE TR TE B BEMTR R F UART ichis

Ko
0 = T
1= e

o ARWEEERELEMES

%1 DEBUG_UART_RR_TR %1#

UART_RC =

TeonrEB A & WA B UART #F. A oCiba(s BME L PRIEE

0 = Joifx
1 = ffE

i 2 DEBUG_UART_RC %17 3%.

COMMCLR_DET =

B UART {5555 . 75 ACTIVE 2, SLEEP #ix Tkl 5] SLEEPtoACTIVE ping Bi7E ACTIVE #ix T

MF WAKE 351 it £ 8 B L.

0 = & UART 5K

1 = %] UART &R

STOP_DET =

TR IR B A IE L2 . 1E ACTIVE #3U R iaill#) SLEEPtoACTIVE 15 5 & B iZfr.

0 = Jo#f
1= s

7.5.4.13.3 FAULT_COMM2

ik

0x0531

A

hL 7

AL 6

A

fr 4

fir 3

fr 2

A

AL 0

R

COML_TR

COML_RR

COML_RC

COML_BIT

COMH_TR

COMH_RR

COMH_RC

COMH_BIT

Lins

0

0

0

0

0

0

0

0

COML_TR =

FER RAA A WA P B COML 1 k. A RibfE R E 2 HEAEE
Fio

0 = Johif

1=tk

#%%i DEBUG_COML_RR_TR %

COML_RR =

TR N WU A U F] COML 5 s, A 0S5 BB 245 R
17as.

0 = Toiifs

1= ifE

%% DEBUG_COML_RR_TR %

COML_RC =

TR Ay A WU R E] COML Z T il . A XM s BB 2415 E , 155 DEBUG_COML_RC %1+
o

0 = JCifks

1=

COML_BIT =

TRk E] COML AL | Xk S ZE D —ANF R, A XM ERNEZHAER , E2 R
DEBUG_COML_BIT %17:5%.

0 = Joiffz

1= Hih

COMH_TR =

o A2 36 T S WU K 21 COMM 345 el . A St I o8 2 E4RME 2
17,

0 = Toif

1= ifE

, 5 %% DEBUG_COMH_RR_TR %

COMH_RR =

TR NSO S W A P B COMH 5 . A RMIR(E BRIE L TEAfE S
o

0 = Joiff

1= ik

%W DEBUG_COMH_RR_TR %

COMH_RC =

TR Ay A WU R U E] COMH T lihs . MG BN E 2GS
o

0 = JCifks

1=

iiZ" DEBUG_COMH_RC %17
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COMH_BIT = J57R-46 0% COMH fi gl il , X SEE D —ANFHHlkE, A EE RN E L EMEL | S
DEBUG_COMH_BIT %4742,
0 = JCifkz
1=
7.5.4.13.4 FAULT_COMM3
Hid 0x0532
R fir 7 £z 6 £ 5 £z 4 fir 3 fir 2 £z 1 £z 0
K RSVD FCOMM_DET | FTONE_DET HB_FAIL HB_FAST
=L 0 0 0 0 0 0 0 0
RSVD = {48

FCOMM_DET = Ll 2 s AR b BB HERRES A1 BB M BoR S A7 1 (5 555
0 = CIHBRIRRE |, 828R AL b B HEAE F hoer Tl 2 b o
1 = Sl BORE F SR E SRR .
FTONE_DET = fa/R5 B8 fa& . Wk [DIR_SEL] =0 , MARMIELER COML M |, [RZ 7R
0 = AAS I g 5 1
1 = AP

HB_FAIL = 457578 T 6] Py ARSI SIS 5. sk [DIR_SEL] =0 , MK IETE NS COML Ml , 2 TF4R
0 = JTilkhz
1= ik
HB_FAST = #orid TAREHBR B IE S . Wk [DIR_SEL] =0, WM IELE M COML ] |, [ 7F4R. %4 [FTONE_DET]
=10, MAaTRE R E AL, BRI T 2 A Z 5 MR — AN SR 0 2 e 355
0 = H ik
1= ik

7.5.4.13.5 FAULT_OTP

Mt 0x0535
R fir7 fir 6 fi5 fir 4 fir 3 AL 2 A1 £ 0
4 RSVD DED_DET SEC_DET | CUST_CRC | FACT_CRC | CUSTLDERR | FACTLDERR | GBLOVERR
Hhr 0 0 0 0 0 0 0 0
RSVD = {15
DED_DET = {5/R7E OTP Jn#k{ilal kL DED #ik. ( g R4 )
0 = Tk
1= Ml
SEC_DET = $R737E OTP In#lal k4L SEC #i%. ( 4mAd il A% )
0 = JHhx
1= s
CUST_CRC = f//R7EZ A fE 8 5 1] % 4E CRC 1%,
0 = Jo ks
1= s
FACT_CRC = fR/RTEH) #7325 M th K4 CRC #i%.
0 = JCHhE
1= Wi
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CUSTLDERR =

faR % A5 ) OTP mE i R (4% . 328 OTP_CUST1_STAT il OTP_CUST2_STAT 217 3% LASR 51 BAK [
WO W R LA P41, B B AHRAL

Rt P OTP T AT A .

B OTP W HEAE —4 [FMTERR].

REm OTP [ AA [TRY] =1, A2 [PROGOK].

1Rk ERI% /T OTP Wil k& LOADERR.
MAFLE AR K B A5 BTSN T S 1015 B
BN [RST_OTP_DATA] = 1 AN EBE I . EEFE A AR
0 = Joiifx
1= il

i ERAT A A B HW_RESET .

FACTLDERR =

feoR i) A E OTP sl B P s 1. WURW AR LU ME—264F , W BB ZHRAL
RITH] OTP DU AT AR o

+ et OTP WA —A [FMTERR].
) OTP WIHEA [TRY]=1, A& [PROGOK].
FEIEERI L) OTP Jiil k%4 LOADERR.

MAFAE RS R B SR S B T SRR E B

G [RST_OTP_DATA] = 1 Nz BB iZN. HEHPIA IR

0= Joigf

1= i

i BT E A A B HW_RESET.

GBLOVERR =

Fe7R(E—A OTP U LA 5| — AN JE4% 1% . 1200 OTP_CUST1_STAT 1 OTP_CUST2 STAT 21798 L&
PREITUE « MAFLE LA IR B 8B S BT N T SR B .

5\ [RST_OTP_DATA] = 1 Aef Ei%fr. BiEMR%h , HENATEE M8 HW_RESET. 8% AT ( &
RATH ) RE S gt R S i i B SRR A

0 = Joifx

1= s

7.5.4.13.6 FAULT_SYS

Hih 0x0536
R fir7 £z 6 £ 5 £r 4 £r 3 fir 2 £r1 £z 0
“4FR LFO RSVD GPIO DRST CTL CTS TSHUT TWARN
2o 0 0 0 0 0 0 0 0
LFO = f/x LFO i H 3t el
0 = A 25 i
1 = R 2 e
RSVD = {38
GPIO = 4 GPIO_CONF1[FAULT_IN_EN] = 1 i3E7% GPIO8 Kl B bt N .

0 = AP F
1 = K E R

DRST = s % 7 750
0= LHFHM
1= RASCFHE
CTL = fim ik T KM AN . BPHRAF t [CTL ACT]HEATICE . WISHRAF BN BT | MITE LG5

0 = Joigf
1= RN . BN ERERBCE Y SLEEP Nl LIMLEEE

CTS=

0 = JCitkh

B RE T REEAE . AR AT DRI BHCIBASEIN Z BT EE X F O R G A R
1= RAFLE N

TSHUT =

TR IR PO | o AR ( WRLIRE 2 ) m TSR (B .
0 = WAL FZIR T R TR (E

1= EJRWTR AT
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TWARN = R W ( WAZIESE 2 ) T TWARN_THR[1:0] BB . 30k H AT RPUTAEATIRIE . X FE R W R
HOCWEEES.
0 = WI%IREILT TWARN_THR[1]
1= WIZIEE =T TWARN_THR[1:0]

7.5.4.13.7 FAULT_PROT1

Huht 0x053A

Wik fir 7 iz 6 £z 5 fir 4 fr 3 fir 2 £z 1 £z 0

R RSVD TPARITY_ VPARITY_
FAIL FAIL

XA 0 0 0 0 0 0 0 0

RSVD = {
TPARITY_FAIL = $5/R7E LU N AT OTUT Al 2<HD B L AG I B 23 (B4R 36 M
 OTER UT HMHBE
«  [OTUT_MODET1:0] ¥ &
« GPIO_CONF1..4 &8
0 = JTCiifs
1= ks
VPARITY_FAIL = J5/R4E LA R AR OVUV AHSSHE B _EAG I 31 55 458 g 06 e ik
< OVHE UV HIEEE
-+ [OVUV_MODE1:0] % &
«  [NUM_CELL3:0] %&

0 = Tl
1= ifE

7.5.4.13.8 FAULT_PROT2

Huhk 0x053B
Rk fr 7 (A (A iz 4 3 i 2 AN £z 0
SR RSVD BIST_ABORT | TPATH_FAIL | VPATH_FAIL UTCOMP_ OTCOMP_ OVCOMP_ UVCOMP_
FAIL FAIL FAIL FAIL
ghr 0 0 0 0 0 0 0 0
RSVD = {#8
BIST_ABORT = #§7x OVUV 8 OTUT BIST igfrH 1k
0 = BIST izf7 &5k
1=BIST 11k
TPATH_FAIL = 4575¢E BIST MRIYIEHY OTUT 15 5 BR AR K I 2 bt .
0 = Joitlf
1= ek
VPATH_FAIL = 8/R7E BIST JIKMIINT OVUV 155 B AR U 21 s .
0 = JCitkh
1= il
UTCOMP_FAIL = $5/R7E BIST MK HAIR) UT Lofs 38 & Ak ki .
0 = Joith
1= W%
OTCOMP_FAIL = j87-7E BIST WlkUe OT bris a8 kA= i
0 = Jolgf
1= H(bii
OVCOMP_FAIL = $5/~7E BIST WA OV Ehii#s i 4 ik .
0 = Jitfs
1= #his
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UVCOMP_FAIL = fi7:7F BIST Sl ik UV ELAE 38 % A i
0 = ks
1= ks
7.5.4.13.9 FAULT_OV1
Hiht 0x053C
Wik £ 7 VA L5 A £z 3 AL 2 Az 1 £z 0
4% | OV16_DET | OV15 DET | OV14 DET | OV13_DET | OV12 DET | OV11_DET | OV10_DET | OV9 DET
=X A 0 0 0 0 0 0 0 0
OV9_DET % OV16_DET Cell9 % Cell16 [f] OV iR A , 455K 1 OV HLEc#s kil .
7.5.4.13.10 FAULT_OV2
Hadi 0x053D
ik L7 fr6 fr5 1 4 £z 3 £z 2 Az 1 fiz o
AR OV8_DET OV7_DET OV6_DET OV5_DET OV4_DET OV3_DET OV2_DET OV1_DET
AL 0 0 0 0 0 0 0 0
OV1_DET % OV8_DET = Cell1 & Cell8 {{] OV #FaikA , 455K EH OV HA SN .
7.5.4.13.11 FAULT_UV1
Hihbk 0x053E
Wi 7 £L 6 £L5 I 4 £r 3 £ir 2 A1 £0
A2 FR UVv16_DET Uv15_DET UV14_DET UV13_DET UV12_DET UV11_DET UV10_DET Uv9 DET
=AA 0 0 0 0 0 0 0 0
UVO_DET % UV16_DET Cell9 & Cell16 {1 UV #ECIRA , 455K 1 UV L8kl
7.5.4.13.12 FAULT_UV2
Hikh 0x053F
Wi L7 A fir 5 fir 4 £z 3 LAY Az 1 £z 0
S Fi UV8_DET UV7_DET UV6_DET UV5_DET UV4_DET UV3_DET UV2_DET UV1_DET
=X 1A 0 0 0 0 0 0 0 0
UVA_DET % UV8_DET = Cell1 % Cell8 [y UV #IRA , 4553k UV b astam.
7.5.4.13.13 FAULT_OT
Hhdit 0x0540
Rk £r 7 fir 6 fir 5 £z 4 £z 3 £z 2 Az 1 fir 0
2K OT8 DET | OT7_DET OT6_DET OT5_DET OT4_DET OT3_DET OT2_DET OT1_DET
§=KA 0 0 0 0 0 0 0 0
OT1_DET % OT8_DET = GPIO1 % GPIO8 ] OT #FikAs , 455k E OT Hub skl
7.5.4.13.14 FAULT_UT
Hihk 0x0541
R £z 7 £z 6 £ 5 41 4 £r 3 L 2 £z 1 £z o
SR UT8_DET UT7_DET UT6_DET UT5_DET UT4_DET UT3_DET UT2_DET UT1_DET
X0 0 0 0 0 0 0 0 0
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UT1_DET % UT8_DET = GPIO1 % GPIO8 [f) UT ek , 454k 1 UT Lhikserail.

7.5.4.13.15 FAULT_COMP_GPIO

Hudk 0x0543
Hig b7 A L 5 fir 4 bz 3 bz 2 hr 1 Az 0
2R GPIO8_FAIL | GPIO7_FAIL | GPIO6_FAIL | GPIO5_FAIL | GPIO4_FAIL | GPIO3_FAIL | GPIO2_FAIL | GPIO1_FAIL
AL 0 0 0 0 0 0 0 0
GPIO1_FAIL & 457~ GPIO1 % GPIO8 ) ADC 5 AUX ADC GPIO JlI #1225 R .
GPIO8_FAIL = 0 = 2@t
1= 2%k, kHE ADC ¥ GPIO 5 AUX ADC Wl &fE KT [GPIO_THR2:0]
7.5.4.13.16 FAULT_COMP_VCCB1
Hhht 0x0545
Hig b7 fr 6 L5 fr. 4 $r 3 bz 2 Az 1 $z.0
L CELL16_FAI| CELL15_FAIL | CELL14_FAIL | CELL13_FAIL | CELL12_FAIL | CELL11_FAIL | CELL10_FAIL | CELL9_FAIL
L
=LA 0 0 0 0 0 0 0 0
CELL9_FAIL % #57x cell9 2 cell16 BRI HIEE R .
CELL16_FAIL = 0 = 2 Wrilid
1= 2WikM. VCELL 5 AUXCELL Jl={EX T [VCCB_THR4:0]
7.5.4.13.17 FAULT_COMP_VCCB2
Hhdt 0x0546
Hig b7 bz 6 bz 5 hr. 4 fr 3 iz 2 Az 1 Az 0
L CELL8_FAl | CELL7_FAIL | CELL6_FAIL | CELL5_FAIL | CELL4_FAIL | CELL3_FAIL | CELL2_FAIL | CELL1_FAIL
L
AL 0 0 0 0 0 0 0 0
CELL1_FAIL & #5875 cell1 2 cell8 B EIZHI4E R .
CELL8_FAIL = 0 = 2@t
1= Wik, VCELL 5 AUXCELL W&1E KT [VCCB_THR4:0]
7.5.4.13.18 FAULT_COMP_VCOW1
Hiht 0x0548
i b7 bz 6 L5 fr 4 bz 3 fr 2 hr 1 hz 0
2K VCOW16 VCOW15 VCOW14 VCOW13 VCOW12 VCOW11 VCOW10 VCOW9_FAIL
_FAIL _FAIL _FAIL _FAIL _FAIL _FAIL _FAIL
KA 0 0 0 0 0 0 0 0
VCOWB9_FAIL & #57K cell9 % cell 16 1) VC OW iz 45 R,
VCOW16_FAIL = 0 = £ kiiEid
1= &M kM. VCELL MEfi/NT [OW_THR3:0]
7.5.4.13.19 FAULT_COMP_VCOW2
Hoht 0x0549
ik b7 L 6 fir 5 bz 4 bz 3 bz 2 Bz 1 $z0
LR VCOWS8_FA | VCOW7_FAIL | VCOWG6_FAIL | VCOWS_FAIL | VCOW4_FAIL | VCOW3_FAIL | VCOW2_FAIL | VCOW1_FAIL
IL
A 0 0 0 0 0 0 0 0
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VCOW1_FAIL £ #57% celll £ cell8 () VC OW 21K 4 # .
VCOWS8_FAIL = 0 = £\ it

1= Wik, VCELL MEE/NT [OW_THR3:0]

7.5.4.13.20 FAULT_COMP_CBOW1

Hiht 0x054B
i AL 7 iz 6 bz 5 hz 4 L3 fiz 2 Az 1 (oA
B4 CBOW16_ CBOW15_ CBOW14_ CBOW13_ CBOW12_ CBOW11_ CBOW10_ | CBOW9_FAIL
FAIL FAIL FAIL FAIL FAIL FAIL FAIL
BAhL 0 0 0 0 0 0 0 0
CBOW9_FAIL & CB FET9 % CB FET16 [) CB OW 245
CBOW16_FAIL = 0 = @it
1= R
7.5.4.13.21 FAULT_COMP_CBOW2
Hihk 0x054C
i fe 7 hz 6 iz 5 fir 4 fir 3 fiz 2 Az 1 (oA
EA 7 CBOWS8_FA | CBOW7_FAIL | CBOW6_FAIL | CBOW5_FAIL | CBOW4_FAIL | CBOW3_FAIL | CBOW2_FAIL | CBOW1_FAIL
IL
=0 0 0 0 0 0 0 0 0
CBOW1_FAIL % CB FET1 % CB FET8 [ CB OW 24 ;.
CBOWS_FAIL = 0 = i@t
1= R
7.5.4.13.22 FAULT_COMP_CBFET1
HuhE 0x054E
i hL 7 (A3 bz 5 bz 4 fir 3 fiz 2 iz 1 (oA
L CBFET16_ | CBFET15_ CBFET14_ CBFET13_ CBFET12_ CBFET11_ CBFET10_ | CBFET9_FAIL
FAIL FAIL FAIL FAIL FAIL FAIL FAIL
B 0 0 0 0 0 0 0 0
CBFET9_FAIL & CB FET9 % CB FET16 K] CB FET 245 R .
CBFET16_FAIL = 0 = i@l
1= Rk
7.5.4.13.23 FAULT_COMP_CBFET2
HuhE 0x054F
i hL 7 (A3 bz 5 bz 4 fir 3 fiz 2 Az 1 (VA
L CBFET8_FA | CBFET7_FAIL | CBFET6_FAIL | CBFET5_FAIL | CBFET4_FAIL | CBFET3_FAIL | CBFET2_FAIL | CBFET1_FAIL
IL
B 0 0 0 0 0 0 0 0
CBFET1_FAIL & CB FET1 % CB FET8 ] CB FET i2li4i .
CBFET8_FAIL = 0 = ilijd
1= Rk
7.5.4.13.24 FAULT_COMP_MISC
Hak 0x0550
s hL 7 WA fir & bz 4 bz 3 bz 2 iz 1 L0
B RSVD COMP_ADC LPF_FAIL
_ABORT
"2 0 0 0 0 0 0 0 0
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RSVD = {§5

0 = ADC HLERZ Wiz AT £ 58 R
1=ADC L&z Wi ik

COMP_ADC_ABORT = #i/R#%il i) ADC HE Sl T B A M k. X2 ADC Hi2 Mz —ER3IN 77 2.

LPF_FAIL = 4875 LPF 245 5%,
0 = @it
1= KK

7.5.4.13.25 FAULT_PWR1

Hidl 0x0552
R L7 fir6 fir 5 £z 4 Az 3 £r 2 £ 1 fiz o
4% | CVSS_OPE | DVSS_OPEN REFHM_ CVDD_UV CVDD_OV DVDD_OV | AVDD_OSC | AVDD_OV
N OPEN
AL 0 0 0 0 0 0 0 0
CVSS_OPEN = 4875 CVSS 5| i1_E K FF B 15 .
0 = il
1= s
DVSS_OPEN = #&75 DVSS 3| il i ITB- 540
0 = oz
1= ik
REFHM_OPEN = #57% REFHM 3| JH_E (- B4 15100
0 = Wb
1= s
CVDD_UV = #&7% CVDD LDO 1778 R b .
0 = Ll
1= Wi
CVDD_OV = #475% CVDD LDO |- 7#7E 1 JE hh .
0 = ToiifE
1 = i
DVDD_OV = #E/x DVDD LDO 17783 & i fs
0 = Tl
1= uﬂ%
AVDD_OSC = 5/~ AVDD & ¥ H T 852 HIBR ) .
0 = Toiffe
1= s
2 IR AR O e 2 3E S 20T, nIRE S ok b, DRk, WilR & B 7 oL | i 28 e IR AL .
AVDD_OV = j§75% AVDD LDO b 17#7E i % il
0 = Lz
1= Wb

7.5.4.13.26 FAULT_PWR2

Hihk 0x0553
M hL7 fiL 6 fiL5 fira fir3 fir 2 fir 1 firo
P 7 RSVD PWRBIST_ RSVD REFH_OSC | NEG5V UV | TSREF_OSC | TSREF UV | TSREF OV
FAIL
=LA 0 0 0 0 0 0 0 0
RSVD = {8
PWRBIST_FAIL = f87< Hili BIST 1847 i Bl
0 = Tk
1= ik
REFH_OSC = {5/r REGH F:UEIR B H AT 352 FIBR 1
0 = Tihi
= W
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NEG5V_UV = #8575 NEG5V HLfif % b 1578 R e i o
0 = Tifhi
1 = #f

TSREF_OSC = #5378 TSREF 7% H n #:52 BIFR Hl o
0 = JoHifs
1=

TSREF_UV = #57% TSREF LDO | {£1E /R JE #hf .
0 = ks

1= ik

B~ TSREF LDO AF7E 1 i i f .

0 = JCiflh
1= s

TSREF_OV =

7.5.4.13.27 FAULT_PWR3

Hudk 0x0554

Rk b 7 iz 6 iz 5 bz 4 fir 3 fir 2 pr 1 fr o

& RSVD RSVD RSVD AVDDUV_
DRST

2 0 0 0 0 0 0 0 0

RSVD = {54
AVDDUV_DRST = fg/rH T3] AVDD UV T k4 T FE . 2e3-7E SHUTDOWN B {4 & A7 4 5 Mg |, X & .
0=TEM
1= ¥ AVDD UV TR E T Her s hr

7.5.4.14 ERREH AR
7.5.4.14.1 DEBUG_CTRL_UNLOCK
ik 0x0700
Rw hL 7 iz 6 £ 5 i 4 fir 3 fir 2 £z 1 £ 0
HR CODE[7:0]
= hr 0 0 0 0 0 0 0 0
CODE[7:0] = #fii#i%hY (0XA5) 5 Ni% % 1745 LABE DEBUG_COMM_CTRL* F 785 h IR & o
FRARAD LA AT Ao oA A8 4B K452 Fl DEBUG_COMM_CTRL* & H AT UR |, FER BB B IEH % & .

7.5.4.14.2 DEBUG_COMM_CTRL1

Huhk 0x0701

RW Br 7 B 6 Bz 5 fir 4 fr 3 fir 2 Bz 1 £z 0

4 F RSVD UART_BAUD UART_  |UART_TX EN| USER_ USER_
MIRROR_EN UART EN | DAISY_EN

5 hr 0 0 0 0 0 1 0 0

RSVD = {5

UART_BAUD = %{if UART 3% 8 )y 250Kb/s. & VIF RIRA . 4 REH A 0150 8 1 B B 9 250Kb/s BiF it | &
LRIBE VIF BOTRIT | TR VIF B DL AT iR .
0 = ERME 1Mb/s
1 =250kb/s

UART_MIRROR_EN = iZ{f#iEfk VIF @15 B 55 2 UART. ZAEAIZIH R h6E
6 UART TX.

WS S B [UARTTX_EN] = 1 i i HE R 28

0= 4/

1= Rl

PR © VMR 7 MR RS 1) COMHICOML FBali SIMREL. B ICH K0 o S WIS 3801y
O B
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UART_TX_EN = BRIAKFIL T , HERR SR (4R ] UART TX. %6748 UART TX RENE fovFi@ it sirk #8140 UART #EATEBU S N .
0=%%H
1=/
USER_UART_EN = %7 jg F ik UART #2467 [UART_TX_EN] 1 [UART_MIRROR_ENJ],
0= LM k.
1= BFRYE [UART_TX_EN] il [UART_MIRROR_EN] % & & UART
USER_DAISY_EN = {3 fl DEBUG_COMM_CTRL2 % #7241 COML 1 COMH #s#i {7
0 = DEBUG_COMM_CTRL2 1744 ¥ B Tk
1= 41 R4% DEBUG_COMM_CTRL2 %1732 B il ® COML #1 COMH.
7.5.4.14.3 DEBUG_COMM_CTRL2
Hifl- 0x0702
RW fr7 £ 6 fir 5 fr 4 £r 3 fr 2 £r. 1 £r 0
LA RSVD COML_TX COML_RX COMH_TX COMH_RX
_EN _EN _EN _EN
i=EA 0 0 0 0 1 1 1 1
RSVD = {35
COML_TX_EN = j1f] COML %&ikse,
0=25
1=/5H
COML_RX_EN = f=H] COML #: %,
0=72%4
1=
COMH_TX_EN = j5 /] COMH % i%%%,
0=2%H
1=J3H
COMH_RX_EN = ;=2 /{ COMH ke,
0=2%
1=3H
7.5.4.14.4 DEBUG_COMM_STAT
ik 0x0780
W L7 £ 6 fir 5 fir 4 fir 3 AL 2 AL 1 AL 0
25 RSVD HW_UART HW_DAISY COML_TX COML_RX COMH_TX COMH_RX
_DRV DRV _ON _ON _ON _ON
Ay (% 0 0 1 1 0 0 1 1
&)
S (M 0 0 1 1 1 1 1 1
)
RSVD = {f&
HW_UART_DRV = #£/5 UART TX /& 83 0F A S 15615 2 B MCU #i6. & 0 TREICE Ny “STACK” JEZRINAA M UART TX KAk
_,
0 = DEBUG_COMM_CTRL1[USER_UART_EN]=1. ifiid DEBUG_COMM_CTRL2 %7844} UART TX #47F
.
1= UART TX HiZ& 42
HW_DAISY_DRV = }§75 COML #1 COMH & i 48 A G #5134 2 1 MCU il
0 = DEBUG_COMM_CTRL1[USER_DAISY_EN]=1. ifiii DEBUG_COMM_CTRL2 2%4£3% COML 1 COMH
AT FBh¥E
1= COML Hl COMH H #4423
COML_TX_ON = &%l COML % #iR .
0= 3%
1=
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COML_RX_ON =

0 = %
1=

BT COML il aiRgs.

COMH_TX_ON =

0= %4
1=JFH

BR2HT COMH RIZEIRE -

COMH_RX_ON =

0= b
1=

7R 4T COMH HU RS .

7.5.4.14.5 DEBUG_UART_RC

i 0x0781
i L7 £r 6 £ 5 £r 4 fir3 fir 2 AN £z 0
AR RSVD RC_IERR RC_TXDIS RC_SOF RC_BYTE RC_UNEXP RC_CRC
_ERR
AL 0 0 0 0 0 0 0 0
RSVD = {3
RC_IERR = #& il 2 fr iy 2 Wih A i b 71745 % . X AT RER T IipIaG 7= a 5 1R . BE T A IEMM bR R E
TR AR, ?IT,%LUZ?'JLF CLEAR ZHT, JETH BT T AR b 2
YA RE W, B 2 SR b 2 i R R LR E AR, A STEMITH A P T A U E
0 = JoktR
1 = K EE R
RC_TXDIS = #&il|#] UART TX C45F , (HEHL MCU Tk H N3RS U (1) 6y &
0= %I‘EEIWQ
1= K EE R
RC_SOF = &l ik as (SOF) 4517 . Wit , 15 4uiMise 2 il , 7£ UART &80k %] UART CLEAR.
0 = TR
1 = KB EE R
RC_BYTE_ERR = 7EE2I5 S 11 4 A AG I 2 BR VT 4610 B 1R DA AT A 0 e i . 7EBRUREE S CLEAR 201, JRTH AT 7711
HON e 2
MRS EE W, B 2 SR b 2 i R R DR E AR |, A SIEMITHEES T I A U A
0 = Joffiz
1 = A 2 EE R
RC_UNEXP = fEHER; 38450 ( B [STACK_DEV]=1 H. [MULTIDROP]=0) , Filit R<iliid UART 42 R s 3% 6 4. o
TR, NP A I R IR 15 B A% AT
WSS E N [MULTIDROP] = 1, WA ¥ B %A
0 = HiR
1 = R E R
RC_CRC = i 5 )\ UART $2U (16 2 ) CRC 455 ZIW0H B N 2 F it
0= %%H if
1 = A 2 EE R

7.5.4.14.6 DEBUG_UART_RR_TR

Hhk 0x0782
W L7 £z 6 £z 5 iz 4 fir 3 fir 2 £ 1 £z 0
A RSVD TR_SOF TR_WAIT RR_SOF RR_BYTE RR_CRC
_ERR
2hL 0 0 0 0 0 0 0 0
RSVD = {484
TR_SOF = $R7RAE M ATEAL MR N 3205 2] UART CLEAR.
0 = Joff =
1 = A 2 EE R
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TR_WAIT = SR IEAEE AL MM , (Hl T UL MME— R, gt
+ ZARHEIE] UART CLEAR 55,
© A HRIER A S
EV -GN T A G
0 = JCHiiR
1 = A I B

RR_SOF = f5/R 78 0 mi piwi e i E) UART CLEAR. UART _E i R i {8 A T 22 izt
0 = JoHiR
1 = I B

RR_BYTE_ERR = 752U 3 iy 82 i oot I B B g0 40 46 5 15 85 DM AR T 3 1 R . 7ERRURENIEAS CLEAR Z |l , JR I ITA 774

AR

WA BN
HBMEEFEWUT | 880 A 22 uUe g Zug i MR FTEF R |, A SAEWTH S PR T N U EF
0 = Thfir

1 = Kl E R

RR_CRC = #&MZI A UART HUSe 2 ima il 4776 CRC HiiRo MUK AR Z 32
0 = JCHR
1 = Kl E R

7.5.4.14.7 DEBUG_COMH_BIT

Huhk 0x0783

R L7 £z 6 AL £ 4 £z 3 fiz 2 £z 1 £z 0

2R RSVD PERR BERR_TAG SYNC2 SYNC1 fir

=L} 0 0 0 0 0 0 0 0
RSVD = {5

PERR = Kl & GBEWURH |, FILE R RIS T [BERR] AL MBS M. %3 A48 R & MM HHR M 2 W &
[PERR] firo SRT , &% fFas R KR HE WA REAL L [PERR] A (lln , Kol FI8eds 2 ok sl 54512 ) o
0 = RATMBBEF R , BAMIBFEWORIEN [BERR].
1 = Rl B BB AS WU . [BERRY] X (A5 A2 5%

MBI RS A [BERR] = 1 FRICH EAL.
0 = WX B B E WL [BERR]
1 = UL EIRIEE WA [BERR]

SYNC2 = KUSIH ¥R [SYNGT:0] K. 8P EAE KEITAAE EE oo BRI ABE  78 , (EEeME0 RCBCE.
0= KR
1= HeW

SYNC1 = ikl 017 R ¥ AT 7 [SYNCA:0] i 1T AR L ek o 7 S AT ik
0= i
1= KB

BIT = B0 LR BB ; (e, RMREAHON 2 DA G 1 3% 0.

0= Al
1= BBl

BERR_TAG =

7.5.4.14.8 DEBUG_COMH_RC

Hihk 0x0784
Rk fr7 fiz 6 £ 5 fir 4 fz3 fir 2 A1 £z 0
AR RSVD RC_IERR RC_TXDIS RC_SOF RC_BYTE RC_UNEXP RC_CRC
_ERR
AL 0 0 0 0 0 0 0 0
RSVD = {i%
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RC_IERR = H il 2 prz e ar & Wi MAIEH AL 7 A fi ik . X RER T 7 WA A IERE R , Blan , FEMIIIRI TS, ER
BCEMWGERLG (SOF) iz , s ik 1 BRARIMIZEAL. th T4 COMH/COML _E3RU B 735 AL HERR v 1) AR 4
Bb b JRHERS PSR AT RE 2o I B B AR R
JETH KPR A, BEE] SOF ML B AfE5.
HRMGEFEWUN | S AL R W BT FREE R A SRS TR A VA R EF
0 = JotHiR
1 = KB R

RC_TXDIS = 4 [DIR_SEL] =1 IH 2. #HFE COMH TX B4EH |, Ea A RIS s & (B0, H0R L%

%) . AW BN
0 = JTothiR
1 = R B R

RC_SOF = 4 [DIR_SEL] =1 %, 7E COMH Lt F WLk (SOF) #i%. SOF AL SIEYIALIH iR E , {2 SOF fL7E
AT E |, XA TN
0= TR
1= K 2R

RC_BYTE_ERR = 4 [DIR _SEL]=1 A% TEHE]#r-2 Wi bkl 2 B g0 (= 15 R CLAMRE AT 2 1 B ik o R IR T R S iR
DEBUG_COMMH_BIT 174 BB 1) — A s 2 MBI
0= HR
1= Rl 4R

RC_UNEXP = 4t [DIR_SEL] =0 , {A23{F )\ COMH it B iy il ( IX RN ) |, BAEK 3 B R
0= AR
1= KB
RC_CRC = ;R S5 8iZ£ 4> COMH fr & Wik E 31 CRC AR, HTWi 3 , B SHERmZW KR H Al H5HR o

0 = ToHiiw
1= R 2

7.5.4.14.9 DEBUG_COMH_RR_TR

Hrhk 0x0785
Hi L7 £z 6 fL 5 £z 4 Hr 3 fr 2 VAN | £z 0
RS RSVD TR_WAIT RR_TXDIS RR_SOF RR BYTE | RR_UNEXP RR_CRC
_ERR
=202 0 0 0 0 0 0 0 0
RSVD = {5

TR_WAIT = 284 EfE SRR B R, |, (E BT8R R a4, Bz iEg i,
MR R EOERR I A I AL R
0 = THiiR
1 = K E R
RR_TXDIS = 4 [DIR_SEL] =0 W3k, b 28 k0 Bmis; | (Hi T COMH TX #i25H , B AER T — a8k Zmiit v E
FEM o
0 = LHiR
1 = R E R
RR_SOF = 4 [DIR_SEL]=0 i %4. £ COMH FAlE|iies: (SOF) fi%. SOF RrALSI/EVIEEILI i E , {H SOF firfE
MRTMIR R E , XA AT
0 = THiR
1= KB R
RR_BYTE_ERR = 4 [DIR_SEL] = 0 W5, 7EHUs 30 1 m oL ol ks U 2 BRI A A 5 8 R LA T AT 215 R . e IR T RE SR
DEBUG_COMMH_BIT %47 % hi% B 1A sk Z AN R4 .
0 = THfiR
1 = R E R
RR_UNEXP = 1% [DIR_SEL] =1, {H#:{F ) COMH U EIma Nl ( X2 T ) | S BiIZE R0
0 = JokhiR
1 = A B EE 15
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RR_CRC = #5757 S8 A Z A COMH MR ik EFEH) CRC 45k, BT Wi ETE |, B ASFERIZMWI K2 B b4l
. WIHRTE CRC MEJE— 7 LWEES [RR_BYTE_ERR] , W4 Fif#55% CRC Ml BERR.
0 = ik iR
1 = R B4 R

7.5.4.14.10 DEBUG_COML_BIT

Huhk 0x0786

M £ 7 fi 6 £ 5 fr 4 £r3 fir 2 £z 1 (oAl

4T RSVD PERR BERR_TAG SYNC2 SYNC1 fir

§=EiA 0 0 0 0 0 0 0 0
RSVD = {554

PERR = Kl B E D GEEWIRH | 3 BAg0HE 1l Emik ® BERR. A AE % B MM A 2% B [PERR] fir. &
MM, %A AR R AR 251 B AT B AR [PERR] A (9140 , Rl B AR 25 e BB BT 45 1% ) o
0 = REMBAFHAR |, HRIBEWEAREN [BERR]
1 = K I BB R85 W7 7 . BERR X454 103815 428

BERR_TAG = B {03 1 BERR FrICH W E.
0 = BCEIMIEH W BERR

1= BB (E WA BERR

SYNC2 = il 2| i S ALM [SYNCT:0] fir #sfFIEAE R AOZ LA RS BURIING (5 2., (R TCIEAS I 20 A e«
0 = JotHiR

1= KB R

SYNCA = Tk B D10 SAEAT [SYNCT:0] L. 1 AT A PR 5 Ak oA 5 o P T Rl
0 = Johti
1= KBB4 it

BIT = SRl B — AN EAR L. SR, RIREAA 2L AR PR32 1 2K 0.
0 = JotH ik

1= K B4R

7.5.4.14.11 DEBUG_COML_RC

ikt 0x0787
ik br.7 bz 6 Bz 5 bz 4 fr 3 Az 2 L1 4z 0
R RSVD RC_IERR RC_TXDIS RC_SOF RC_BYTE RC_UNEXP RC_CRC
_ERR
e 0 0 0 0 0 0 0 0
RSVD = {#&
RC_IERR = il B pfrz i air & Wb i H0 a6 A0 7 B iR o IXnTRER B T 7 1T SO IERRIE R | Bt , 75 ZWibIaa it 717, R
WEMGEL (SOF) AL , B iE# 7 IAMKIWRA . thT7E COMH/COML LR BIR 75 S /EHEAR h ] B AL 4R
Vb FJRHER I SR FT e A B UL . R IO P A 7T AR i s, B R SOF fir.
2 RGBT W R PE A S R T 2w AT ADEAE A B, A SEEWIT B P L A U E 57
0 = A A I F =
1 = B R
RC_TXDIS = i [DIR_SEL]= 0 K473, #HRIIE COML TX LURITT , {8 HHBaS BIUER IO i % ( B, S5 5ciR it
%) . AW N E I
0 = Tf iR
1 = A B R
RC_SOF = 4 [DIR_SEL] =0 i %, 7& COML EAsIZEIGEL (SOF) fik. SOF X NAEV G+ B , {5 SOF fifE
HRTWR R | XA A B
0 = JutHix
1 = AR
RC_BYTE_ERR = 4 [DIR_SEL] =0 I, {EBCEIfr 4 Wbk 2B 446 7 65 AAMRE (T 5 5 B R BEARR T Rt SR
DEBUG_COMML_BIT %17 % o B B I — A B MR AL
0 = TfiR
1 = A B R
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RC_UNEXP = it [DIR_SEL] =1 , {E$F . COML #ZWX B Wil ( XETERERM ) |, ffH s B Iz R AL
0 = JToHHiR
1 = A I B %

RC_CRC = 5 S5 8% A COML #1407 CRC 8. PO E7E | PR 2 i e 0 (T3 At it
0 = Foh st
1= KBB4 it

7.5.4.14.12 DEBUG_COML_RR_TR

Hih- 0x0788
R fr 7 £z 6 £z 5 fr 4 fir 3 £ 2 £z 1 £z 0
Pxs RSVD TR_WAIT RR_TXDIS RR_SOF RR BYTE | RR_UNEXP | RR_CRC
_ERR
SR 0 0 0 0 0 0 0 0
RSVD = {5

TR_WAIT = BE(FIEFESF (4T , 00 T3 (FRCEIH i & | BRI I
5% ™ SR O | LA
0 = iz
1= K BIR

RR_TXDIS = 4 [DIR_SEL] =1 WA, LR 33AHRNEWR , (AT COML TX #45M , TR RIA S T — A8k, Wik AZ
FEM
0 = Jotfir
1 = A I B4R

RR_SOF = 4 [DIR_SEL]=1WMH%. 7 COML LiilB|Witess (SOF) fik. SOF A XMAEVIALIIHE | {5 SOF firft
ARThHBE , XAFE TN,
0 = JTtHir
1 = R IR R

RR_BYTE_ERR = 4 [DIR_SEL] =1 W% 7RO A S22 BR 046 4o 515

RSN T 0 R IR ] RE 2 il
DEBUG_COMML_BIT 747 ds P B — A2 Z MR,

0 = JEHiR

1 = A I 2R

RR_UNEXP = 415}t [DIR_SEL]=0 , {H&#F M\ COML Ht 2w Simt ( iX /TR ) |, s e B iz R AL
0 = JoHiiR
1= Kl 25 R

RR_CRC = /R G#H—A £ A COML i migh EF i CRC 4%, HTFmitkEF , FIEASHRZmih 0K 2 B b AR .
WIHYE CRC (55 — A% LW [RR_BYTE_ERR] , #5455 CRC M1 BERR.
0 = iR
1 = R B R

7.5.4.14.13 DEBUG_UART_DISCARD

Mk 0x0789
Hig fr7 iz 6 A fir 4 fir 3 fir 2 fir 1 £ir 0
G COUNT[7:0]

i 0 0 0 0 0 0 0 0

COUNT[7:0] = UART Miiit-4#% , F-TEREFHINEURIE M EFF W AR . MR Z & 7450 , DEBUG_UART_DISCARD #il
DEBUG_UART_VALID* )75 1728817 H MG S 47

7.5.4.14.14 DEBUG_COMH_DISCARD

Hihl 0x078A
Wi fr7 £z 6 £ 5 fir 4 fir 3 fir 2 £z 1 £z 0
K COUNTI[7:0]

S fr 0 0 0 0 0 0 0 0
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COUNT[7:0] = COMH Miiit-##% , i TEREFEIEURIE I E T MR . ML BUZ A /7250 , DEBUG_COMH_DISCARD #1
DEBUG_COMH_VALID* )75 17 2887 B A GBS AL

7.5.4.14.15 DEBUG_COML_DISCARD

Mk 0x078B

R fir7 fr 6 fir 5 fir 4 fir3 fir 2 AL 1 £ 0
2 HR COUNT[7:0]

=X 0 0 0 0 0 0 0 0

COUNT[7:0] = COML Mmiit-%2s , H T EREHRICEUR I M Z 3w e . Hiluzs 74sh) , DEBUG_COML_DISCARD Al
DEBUG_COML_VALID* (¥ 2r 47 #5 8ifF HAR G B s = A6

7.5.4.14.16 DEBUG_UART_VALID_HI/LO
DEBUG_UART_VALID_HI

Hihlk 0x078C
Hig L7 L. 6 fir 5 fr 4 fr 3 fr 2 A 1 £z 0
4R COUNT[7:0]
=K 0 0 0 0 0 0 0 0
COUNTI[7:0] = UART Miii %52 1 i 771 F T IR BRHR W BUR £ 1A 3mid . 24 DEBUG_UART_VALID_HI/LO 345 OXFF B, 114
UM, iR DEBUG_UART_DISCARD W} | %75 17 S8 B G S s S it

DEBUG_UART_VALID_LO

Huh 0x078D
R L7 fir 6 fir 5 L 4 £z 3 fir 2 i1 fro
“H COUNT[7:0]
i 0 0 0 0 0 0 0 0
COUNTI[7:0] = UART il 4% (1018 575 F T BRI BaUi sl &2 3% 10 2id . 24 DEBUG_UART_VALID_HI/LO ¥Jy OXFF B, 14k
BMIAL. Ui DEBUG_UART _DISCARD IV | %247 28147 ELAH G U3 B AL

7.5.4.14.17 DEBUG_COMH_VALID_HI/LO
DEBUG_COMH_VALID_HI

Hihk 0x078E
M B 7 fir 6 £z 5 £ 4 fir 3 fir 2 £z 1 £z 0
L FK COUNTI[7:0]
g=E02 0 0 0 0 0 0 0 0
COUNTI[7:0] = COMH M+ i) i =17 H T PR ER B UR R 26 196 2. 24 DEBUG_COMH_VALID_HI/LO 52y OXFF I, it
KA, 2430 DEBUG_COMH_DISCARD I} | 75 fF 88 BifE B G Seas S 0

DEBUG_COMH_VALID_LO

Hihl 0x078F

Hig £ 7 i 6 £ 5 fir 4 fir3 fir 2 £z 1 £z 0
4 COUNTI[7:0]

hr 0 0 0 0 0 0 0 0

COUNT[7:0] = COMH it %a% ik 7% F T BR B e die ol A& 3% i 2% . 24 DEBUG_COMH_VALID_HI/LO ¥15y OxFF R, it
KRR, 43I DEBUG_COMH_DISCARD It} | %217 28017 BLAH S B B Ao .
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7.5.4.14.18 DEBUG_COML_VALID_HI/LO
DEBUG_COML_VALID_HI

Huht 0x0790
Higk fir 7 £ 6 fir 5 fir 4 fir 3 fiz 2 LA £z 0
L FK COUNTI[7:0]
=L 0 0 0 0 0 0 0 0
COUNT[7:0] = COML i i+%5 a8 i 771 T R BE BRI B 2mist . 24 DEBUG_COML_VALID_HI/LO ¥4 OxFF i, 13
B, L4 DEBUG_COML_DISCARD It} |, %7547 8 8iA7 BAH ST A = A7 o

DEBUG_COML_VALID_LO

Huh 0x0791

Wi hr 7 £ 6 £z 5 A1 4 fir 3 fir 2 £z 1 £z 0
2T COUNTI[7:0]

5 hr 0 0 0 0 0 0 0 0

COUNTI[7:0] = COML it %28 M =275 F T BRER BRI BRI G 3iZi. 24 DEBUG_COML_VALID_HI/LO ¥y OxFF I, 1+%%
SR, 3% DEBUG_COML_DISCARD I | i3 A7 S8 HAH K BB B 47

7.5.4.14.19 DEBUG_OTP_SEC_BLK

ZHCSTD8C - MAY 2021 - REVISED JUNE 2026

ik 0x07A0
M hL 7 £ 6 fiL 5 1 4 i 3 fir 2 £ 1 £z 0
2K BLOCK(7:0]
i=Lina 0 0 0 0 0 0 0 0
BLOCKI[7:0] = {5 &£ SEC ({5 —A> OTP Hutthiik. 124 FAULT OTP[SEC DET]=1 A4,
7.5.4.14.20 DEBUG_OTP_DED BLK
Hhk 0x07A1
Hig fir 7 £ 6 £z 5 fir 4 fir 3 fiz 2 1 £z 0
E S BLOCK[7:0]
) 0 | 0 | 0 0 0 0 0 0
BLOCK[7:0] = {4#¥4 )4 DED M5 —> OTP Hultuhl. {X3% FAULT_OTP[DED_DET] =1 WA H%%.
7.5.4.15 OTP SGZEHIARE
7.5.4.15.1 OTP_PROG_UNLOCK1A £ OTP_PROG_UNLOCK1D
Hhhk 0x0300 =
0x0303
RwW L7 i 6 fiL 5 fir 4 fir 3 fir 2 £z 1 £ 0
B i CODE[7:0]
L) 0 0 0 0 0 0 0 0
CODE[7:0] = 7E#4T OTP 422 1 , 2ok 55— A 32 fir OTP AEMBICILIE N OTP MARMEF 5 —H 5. vk 32 ffAhg 1%
M OTP_PROG_UNLOCK1A | OTP_PROG_UNLOCK1D HIJFFFHIN . XL 27 1E B IR IR 0.,

7.5.4.15.2 OTP_PROG_UNLOCK2A %= OTP_PROG_UNLOCK2D

Huhk: 0x0352 Z=

0x0355
Rw £ 7 £I 6 fir 5 fir 4 3 fir 2 R 1 0
SR CODE[7:0]
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0 = Il SEC Dfig.

o

1=l DED ZjgE.

WH FAULT_OTP[SEC_DETECT] trE N4 B4t 2] OTP_ECC_DATAOUT* %17

W& FAULT_OTP[DED_DETECT] #3445 M4 K4 th £ OTP_ECC_DATAOUT*.
R IS IE] SEC 5k DEC #iha , N % E [RST_OTP_DATA] = 1 LIS RIFH Rk, Y)#e3i547 SEC

MRA 275 FR DEC W |, R Z 78R

$=2DA 0 0 0 0 0 0 \ 0 \ 0
CODE[7:0] = 7E#47 OTP HifE 2 il , TFEHHE =/ 32 {2 OTP FARMHURELIE A OTP SifEMsl 7 51— . 1tk 32 frfRasi%
M OTP_PROG_UNLOCK2A %) OTP_PROG_UNLOCK2D [HIIFHiN . X625 fF 984623528 0,
7.5.4.15.3 OTP_PROG_CTRL
Hihk 0x030B
RW L7 £z 6 firs £z 4 fir 3 fir 2 £z 1 £z 0
S H RSVD PAGESEL PROG_GO
AL 0 0 0 0 0 0 0 0
RSVD = {38
PAGESEL = & #EgmfR % OTP JH .
0=711
1=72
PROG_GO = 5%t OTP_PROG_CTRL[PAGESEL] i#:#%K) OTP W IHKI4ifE. 75 %% OTP_PROG_UNLOCK1T* #ll
OTP_PROG_UNLOCK2* 23 744 ¥ B 9 IE W A4S .
0 = W%
1= JT4h OTP %ife
7.5.4.15.4 OTP_ECC_TEST
Hihk 0x034C
RW B 7 L6 5 £r 4 fir 3 fir 2 £r.1 £r0
K RSVD DED_SEC MANUAL _ ENC_DEC ENABLE
AUTO
=2 0 0 0 0 0 0 0 0
RSVD = {381
DED_SEC = # & ZMR L85 shAs ( SEC Bk DED ) o %A 154 i 25 I 307 7] 4z 2% o

MANUAL_AUTO =

BEMT ECC MM HR AL E -
0= HEhBE, A A IR AT

1= FERA. i ECC_DATAIN n #7485 B EFE BT K. T MPF 1.

ENC_DEC =

W GRS R 4R % BN TE OTP_ECC_TESTIENABLE] = 1 3847

0 = IZAT RT3 I
1 = IBAT AL AR

ENABLE =

4T H [ENC_DEC] R [DED_SEC] fii it B OTP ECC Wik,

0= IE¥IZ(T , 4H ECC Wik

1= Az

7.5.4.15.5 OTP_ECC_DATAIN1 % OTP_ECC_DATAIN9

Hihk 0x0343 &
0x034B
RW L7 £ 6 firs LA fir 3 fiz 2 £ 1 £z 0
P DATA[7:0]
=X 0 0 0 0 0 0 0 0
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DATA[7:0] =

fEFEA T H A ECC i , CUST ECC_TESTIMANUAL_AUTO] =1, OTP_ECC_DATAINT -9 2 {742 il Tt
ECC 4mid3s/fEg a5 .

W4 CUST_ECC_TEST[ENC_DEC] =1, ECC_DATAIN8 & ECC_DATAINT £ ik i 54t 42

1§ CUST_ECC_TEST[ENC_DEC] =0 , ECC_DATAING % ECC_DATAINT £ ¥ i SUfRTS 82 b . A% [l
ECC_DATAOUTO-+-8 F- 45 LAB i T ik .

7.5.4.15.6 OTP_ECC_DATAOUT1 £ OTP_ECC_DATAOUT9

Hiit | ox0510 &
0x0518
R L7 £z 6 £z 5 £z 4 £ 3 fir 2 £z 1 £70
Fqs DATA[7:0]
5 hr 0 0 0 0 0 0 0 0
DATA[7:0] = OTP_ECC_DATAOUT* - iffith ECC fRIGaR fmtD a3 MR 145 52 .

W CUST_ECC_TEST[ENC_DEC] =0 , W4l ECC_DATAOUT8 % ECC_DATAOUTY , LAHi5E flhs 44 ik
AT I.

% CUST_ECC_TEST[ENC_DEC] =1, W4l ECC_DATAOUT9 % ECC_DATAOUTY , LAHSE 4 44 ik
R IEH S R N .

7.5.4.15.7 OTP_PROG_STAT

Hihk 0x0519
Hik L7 £z 6 £ 5 fiL 4 fiL3 fiL 2 fir 1 (oA
PR i UNLOCK OTERR UVERR OVERR SUVERR SOVERR PROGERR DONE
=2A 0 0 0 0 0 0 0 0
UNLOCK = J57r OTP 4mfEThAEMBUIRES . B ILAL ( RIS A OTP 4ifs ) f5 , FHLE AN OTP_PROG_CTRL 4745 LT A
OTP %fE. 5 NEAHAh 72502 EHE OTP MAZLNAEH K %N 0. [PROG_GOJ = 1 Lg%k
B4 0.
0=OTP #ifE 8z
1= OTP 4if2 CLfA 8L
OTERR = J8/R:GHRERT Tore_proc I H 8 EAITIE OTP .
0 = Tl
1= T(TJ(DT'J?U E‘Jﬁﬁ/ﬁ)ﬁ%? TOTPfPROG“ EF'JJ_ OTP %%’Eo
UVERR = £IR7E OTP e i la 76 4 fE o 6 _FAS I B R R4 iR . il [PROG_GOJ = 1 i&BRIZAL
0 = JoAthiR
1=K UV H#iR
OVERR = F/R7E OTP 4 5 11 18] 76 4 FE L B _EAG U B3 IR 4% . I [PROG_GOJ = 1 B Ri%hL. MIFAE AR I8 Rk 3]
FIE BRI TSRS B
0 = JoAthiR
1=K E OV iz
SUVERR = {EFFRSEBRI) OTP e 2 il , K ATm A o AR e MR . %07 Ha 7R 76 Hi R e P03 A TR A 00 80 R R4 .
it [PROG_GOJ] =1 BB i%fr.
0 = ToAtiR
1= 176 OTP %% L A P S0 PE0 G T ) UV 4 3%
SOVERR = 7EFF455L PR OTP JafE 2 /1 , W HATRHE s AR e PRI 207 $8 7% 78 Ho A M U B T A 315 e 4 i . J
it [PROG_GOJ] = 1 i&ki%Ar.
0 = JTo4kiz
1 =176 OTP 4% A A PR 0 0 AG U 3 OV 4%
FE7R 24 T DL AT AT JiR R 0RO THD 15 B A A A AR I B R

PROGERR

o EfEERGREE L {2 OTP 432 [UNLOCK] = 0.
o TEFEART [TRY] = 1 (900 #4747

- %ikat [FMTERR] = 1 By SLAT 4.
it [PROG_GOJ = 1 i Ii%fi.

0 = LR EAR g0 2

1 = K 2 HE 5%
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DONE = #/x ik i i) OTP SifikE. @i [PROG_GO] = 1 ilkRi% AL

0 = RIEKECR Z i

= SEfe

7.5.4.15.8 OTP_CUST1_STAT

Rt 0x051A

Rk fir 7 iz 6 AL 5 £z 4 fir 3 fir 2 i1 £z 0
ZFR LOADED LOADWRN LOADERR FMTERR PROGOK UVOK OVOK TRY
ghL 0 0 0 0 0 0 0 0

LOADED = #5/5% DLkt OTP 4 1 BB FIMI L2 7 88 h . 47 CHB R 2R 4 | W52 [LOADERR] 1 [LOADWRN].

0 = RIGFALAT A A AT Nk
1= RIS 1 T

LOADWRN

= 0= K& , dRERMR

fir OTP 55 1 Ok , (AHf — a2 SEC & .

1="4%%
LOADERR = f5/x25 gk OTP 25 1 TR R A4 ; RITE N ik TO T B A0 31 DED.
0= LAk, Bk zmE.
1 = Kl B EE 5
FMTERR = #5875 OTP % 1 T A Es& iR ; P2 , 4% E [UVOK] 8 [OVOK] i , {3 [TRY] =0, R &E Tk , WA
B
0 = T
1 = K B E R
PROGOK = #8575 OTP % 1 FUIN#MIA 2tk . 43 3k TR W g FL i3«
0=HM%
1= 4%
UVOK = J4/R7E2%T OTP 85 1 TUHHATRFERIIE] OTP AR i E KR OV M-t T fefe Wi id A2 bR UV,
0 = Kl 3] UV . WmRRPITRBEZ , i 0.
1= RAIE] UV %A
OVOK = $8/R{EZARAT OTP 4 1 DTS FE Kl 2] OTP S st JE L. OV 4K v SRt R v fil & UV B4
Tt G A
0 = Kl E] OV %M. WRKRPATRIESRA , HSHCH 0.
1= RATMF OV 21
TRY = Jg7R~%F OTP 55 1 UM — W gmfE 2.

0 = REATH — K=K
1= 347 k=R

7.5.4.15.9 OTP_CUST2_STAT

Huht 0x051B
Wik £z 7 fir 6 fir 5 fir 4 fir 3 fir 2 £z 1 £z 0
2 LOADED LOADWRN LOADERR FMTERR PROGOK UVOK OVOK TRY
XA 0 0 0 0 0 0 0 0
LOADED = #g/rClik# OTP 55 2 T LUINEBIM o /7o . AR &R AS |, WS [LOADERR] 1 [LOADWRN].
0 = RIEFALAT N AT Ik
1= I 2 W
LOADWRN f#f/5 OTP % 2 si i n#k , A —PsE 4 SEC .
= 0=%E , BRI
1= a6
LOADERR #g/R24ln# OTP 25 2 BiR A4 1% 5 AH2 | fEANEiTi% i kil 2] DED.
= 0=JHw , Bk,
1= R 2 H iR
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FMTERR = #5 OTP 4 2 TUIE (R sURHE ; ML , 4 ¥2 B [UVOK] 5 [OVOK] it , {1 [TRY]= 0. WIS E T Ubhr , WA
Y.
0 = Az
1= KUl EI
PROGOK = #.5% OTP 4 2 UMM AL . A R T R FiFLrih
0= T
1= 4%

UVOK = $8/R7E240 OTP 58 2 THT A Al 2] OTP Zuf i B R LG . OV S AT RE7ESCMd # Hhfid &z UV,
0 =l ® UV 4. A RPUT AR, BEBUn 0.
1= KRR UV %1

OVOK = $8/R7ES4100 OTP 3% 2 TUHTH A K E] OTP wfg it IS Bl OV S RAER B R il UV Z3fab
ZitfE 1B A .
0 = frllE] OV k. MARPATHIEZR , RiERHCN 0.
1= R E OV 2 AF
TRY = o OTP 55 2 TE— ki 2.
0 = RIATH k=R
1= 34T TR
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8 LSt

#IE

PAR SRR 2 R M5 BB T T1 3RS Ya R, T AR ER AR R e B . TI & A 5T e
s R TSR TR . P RIS F IR B, AR R G T RE

8.1 MARFER

BQ79656-Q1 #3{F 11 6 1735 16 i 4 Ik A A H R (it w i BE Oy v PR I B R PRI R
8.2 AN

8.2.1 ZEIGAS LIV HLBE L H B

LR R (ES A 8-1) T BQ79656-Q1.
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47WF Isolation
\\}——1 }7 cVDD circuit
1|} ovss COMHP
2.2 yF
\\F—{ }7 DVDD COMHN
1 pF
Il }— DVSS u !
THF 10 kQ
‘”,_1 ‘7 REFHP TSREF M/v—l
Il }— REFHM GPIO1 @ } [
14F 10 kQ
\\}—1 }7 AVDD
0.1 F GPio2 @—1 I
GPIO3
‘7 NEGSV GPIO4
oapr NI AVSS GPIOS
1 LDOIN GPIOS
GPIO7
GPIOS ToCVDD veet vee
0.22 pF 100ka T00ka |
iHF— |~
NPNB RX OUTA  ouTB RX
e Ivoe OPTIONAL
™ INB ouTg| INT
:?V(\I, * BAT NFAULT |-optional INC GND GND
10 nF % e
To VBAT pin I GND1 sYs Mcu
100 Q - 0.47 uF = 1S0774x
AV 1 VC16 CB16 1 VWA CELL 16
0.47 uF L 100 Q
o 100 Q T 0.47 uF
CELL 16 *=— VG5
Al CB15 A% CELL 15
0.47 uF T . * 1000
.
CELL 15 . . . .
T 1000 . * cBt A CELL 1
. i vor 07 uF L 100 Q
. .47 ul
L)
0.47 uF cBO
100 Q T % CELLO
N FV Vv L veo 0.47 uF
T 0.47 uF
CELL 1 I L
— - - T - -- === |
- | To COMH of the |
| Top of Stack |
SRP | |
I I | |
; Rsense f— | COMLN |
| coMLP— |
SRN | Isolation |
1 | circuit |
= P g
OPTIONAL: Only necessary for ring
architecture applications
& 8-1. A5 16S FLE 1 ¥ RIS B B%
8.2.1.1 $HER
— Vs y
N 8-1 R T it 2.
S
x 8-1. HEERBITER
SH &
T R YE R ( BAT 5118 R E ) 9V % 80V

RUEH (AN )

6 & 16 S (BQ79656-Q1). 6 % 14 4 Hiit5 (BQ79654-Q1). 6
% 12 s (BQ79652-Q1)

FL L L s Y

oV & 5V
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8.2.1.2 A IHE A
8.2.1.2.1 AERMAIHIA
AHRT| briis B UL
VCO % VC16 TR FL P 2 100Q VC EIEMN T EZ 7 RC yEHAs . E%Tﬁﬁ??ﬁﬁ)\ AR IS LA, XTIk
T v 7 5 047 nFHey | XCHFROHEURA SN M AGE RS UL, SRAGEUUE A WA T E.
B 1uF/16V
CBO % CB16 D R P 2 Wk RGN | CB 5 ML F BHLES B E i K L. A REAE S, WS 7.3.3,
RS R CB BB # %75 RC JEH &5 .
Y 2 52 047 uF/MeY |BETHTHANESEIEZAL | XL T A 5 2 SR AL RS N\ ) 5] F) P 15 57
o 1uFrey | TFe B, SRABEBAE R TTIHE.

H OB

AR HSIEIE (VC Al CB iiE ) [\ EIE A E b s S R RPN T BQ7965x-Q1 #3141 e K iE R
SP DU b E T R B O R E R E . BQ79656-Q1. BQ79654-Q1 1 BQ79652-Q1 A kA F it i F % 14 8-2
Fiani s AT . JFINC 51 PCB #i R 2B e E L K | I HASERE R el 28

D0 —
- Mt 1 _]_ BAT
Ay T BAT 1 —
WC16 {or NC in 145/125 device) 100 0 -
+—"My + VB
CB18 {or MC in 145125 devics) [ 100 —_
— + Wy CB16
[C15 [or NC devics) ! -
L {or NCin 145/125 device) T CELLiE
CB15 {or NG in 145/125 device) 100 0 T
. . _]_ VC15
x'. + na f—
'Cn+ —_— CBi5
e T CELLiS - |=8"
D 0 = 1000
A T Ven 1 A ven
10 02
g . AR CBi4
CELL rT -I_ fp— l
wa -t T CELL14
L] b c
AMh—s CEn
: 1 .
.
-|_ . 100 0
. Ay - VCn
A _L
‘|’ CELLn

{8} Cusomized PCB for cermin channels applicatons - Short unused pins o BAT Fin {b} One PCB ior all channels applica fions— For BQTSE 18: Configured for 16 VG and CB
& 8-2. KfEF¥ VC # CB &i&
8.2.1.2.2 BAT #I$/35 NPN
HHRTI Juft & YiH
BAT T HL P2 30Q Hidi RC JEBEAS | 0620 F A W(E ASE B ik I e
TR LR 10nF/100V
A DRI AR ST B A € H
i
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AESE| Joft & TiBg
NPNB NPN (Q1) £ B - R S ARk 5 L 80V & AhE NPN P TR U TR s, DAy LDOIN 5 iR 6V

100V , {HAT DURIESEHOR B RS | (08U ) SN
R B E (A ] CLid s AR A Skl NPN #4ie fUE -
BUEIZH = AW NPN #EHJE = K VModule - 5/ VLDOIN + ¥ 5
TETH B A N4 35 > 80 Hodr
AL AR R BE 77 >100mA £k VModule = 76 FL 1 il (10 B KR e i

/> VLDOIN = VLDOIN S5y f/NiA%
MIE = RGBSR + 256 B ZRIG BTG

A1 NPN S LA | RS U 1T 57 % BB WA IS
R PR B (@) Hy NPN Tifa & BB i) RC € 2%
(RnpN) (b) 5 NPN F£5fi i
435 NPN $EH14% | 0.22 1 F/100V iZHL 25 4R H R NPN TiRaUE FELER ) RC JE 28
R A AT DAAR AT R T8 B AR (I8 H, | 12 L 28 2% (K100 8 B T A L 9y i P PR R0 o Ko B /DN RO B
& RsF, ATCME e SN T 100V RS . RS A RR
Wi H R G 7% 25 M SRIE B B IR &5 AL (T L7 28

T BRSNS NPN (Q1) Frfs AE Tha | KRGt AR AT LATE NPN 22 st FgCE Thae s b 2% | DUB I B f %
(VModule) E% IR K. & 8-3 iE7r T4 BQ7961x ## -t Fi (1 IR IR A% .

HF T erE |, 488/ SHUTDOWN #E s 45] ACTIVE #ai | $7) ISTARTUP HEIf ( BNV JE 30
HLE ) N 20mA. iZHL 2 IBAT + ILDOIN [P, BARERT PCB HEEHOCHERAG AT £ |, R s 7 e 5L
Wit RAEIZAE

Main current path to power the device

< BAT

10 nF NPNB — Q1
1 b

1000 LDOIN

e v 1,
CELL 16 —l— _|_ I

Small current path
to BAT to power an
Always-On circuit in
the device

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, ‘
} V/— VModule
I
I
I
} ; Rnen VCollector
I
I /

300 |

I
I
I

& 8-3. TIFEKZ

NIRIRA IR ERRSF LDOIN 5L 6V (AU ) FaE dk , RGBT A RN R VCollector FFLEAE
FEATI R EEAME T 8V (st NPN _ERJEREEZI N 2V) ©

R, FEYFRIHR Ryen 8 = ( (37 VModule ) - (VCollector) ) / ( i KIEAE HLIR )
Hrp

/N VModule @ TR RS AT REAS B 1 /N LSS HL R

VCollector : 8V , % NPN LHIJEFZ4 2V

I KA AR« fieres TARFRIA , ROPTA DURERTT R I A DU . WETER , ARREFRE Tk (1R AR
B 52 R as BRI ARS8 ) S B IIRET AN R A B8
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M LB ZE TR R SO 2R R

s E T B L e, R LA R E YRR SRR ( W 8-4 Firas ), WU BAT 51 AR S B
= VC 5l L (A% T3 ) Z MR N BAT HJE >= (0.5 * H&& VC ik ) + 2

Bl , an R AR E RS 14S Bk ( BOKHUS RN 4.2V ), MR VC 5N VC14 |, fE VC14 HLEA
(4.2V * 14) = 58.8V. ik BAT 5l st | U BAT s DAV T 31.4V.

g RNF'N
Separate 30Q -
Power BAT
source O 22 uF
10 nF :|: NPNB —
Topofstack 490 — LDOIN —
module VGCi4
A S
CELL 14 T _|_ I 0.1k

& 8-4. BAT K& % e 8
8.2.1.2.3 B, BEHEMA

AHSRT] R Joff: & L
AVDD. TSREF 55 i FLA A 1uF/10V FIT A5 LDO 55 H i 25 28
DVDD 55 FLAS 2R 22uF/0V | F-T DVDD 55 Hi g o
CvDD 55 4 L2 AR 4.7uF/10V FIF CVDD )55 % 75 %
NEG5V 55 % A 0.1 uF/M0V | FTf s AT 10 57 1 e 5 3%
8.2.1.2.4 ;ZH T # B i AHIA 19 GPIO

LHMR A LA T2E4T ADC &R, 3T AR SRR (NTC 5k PTC ) sl B HFH (R1) EEA RS , &
A BR 1) FA B HR BELARL O i B R BEL R T s I R AR

SR, M 5HEN OTUT Ehfe s i I | rgafe OT il UT MMETEREIE T A5 103NTC ( 25°C A 10k Q )

5 NTC AL TAE , 5K 8-5 FniiiEs: , R1 Al R2 HLFH 28 A A FRIIETI .

o JETA :R1=10kQ , £ Ry

o T 2 : Ry =10kQ , 3 H Ry, = 100kQ , AJZEARIR N SZHLEE 4 (2R 1 )&

* JET 3 : Ry =3.6kQ, JEH Ry =15kQ. & RGE T AR RVE PCB i 72y A ] T iR B, MNZ A
R T B 7ESLP OTCB ##MEf NTC. BT iZgsfF AKX 4 fits 5 PCB LFEA I NTC |, PRk, i A g 1
1) NTC B 2= AR 7 246578 NTC Bl 28, AT S VPR GPIO FE T ik OT L 2% v B 1
. B, [E8HAEZ NTC Ltk OTCB H1H -

ZA AT EAN RC RFATIREN & . 2AT , RGBT AN RE T 2 NTC HERH GPIO 51 E7s N RC I8
e RO N S n AR R G oRESRE RC . 7~ : Rgpio = 1kQ , Cgpio =0.11F & 1uF,

FFH T GPIO wAiEct 10k Q FEH S ZE AVSS,
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Device

I
I

TSREF[II] I
I 1uF
L
l RGPK)

(OPTIONAL)

GPIO1 }T’\/\/\;—
| Cerio Re Z
| (OPTIONAL) (OPTIONAL) o
I — .
| — —
|
K 8-5. NTC %E#

8.2.1.2.5 ALY R
24 F N ER RO IR | 2R R) LSRR R S ORI AT FEVR ( FEENVENE 280 ) AT RE SRR A BRI AR 1k .
8.2.1.2.6 UART, NFAULT

IR R RS, ) UART 30 RiET 10kQ 2 100k Q HFESR _EF: TX il RX 21|, 152 Wi TX i
RX fiERE . 0K TX himr , PAB IEAE 25 RPIR A HA ) il & TE R il AS il 4 B Sp AT s 2R E R B ML HI R e | i
F =N ET TX Ed RS RX B4 FHES:E CVDD.

R AR VR HERRER AT, WBOATE OL N EEH TX S, SR fRFF 8% . RX 51 |JE#% % CVDD.

SRS NFAULT 5| I SRR, M AifRirgas. B0, {1 100k Q #JL EHi% CVDD. MRS i
NFAULT 5|5

8.2.1.2.7 BRI
Rcs
W SR
Rshunt Cesa
YW 1 SRN
Rcs

&l 8-6. FLULA N ZERE

FEVLAE 73 L LA &34 R RS I 51 A (SPR/SRN) 2 [EJA INASEAL, RC DB &S « 1B A B T LR & | Jffe
LRSI ADC BRI RE -

WePE PR N BH I A VF 2 RGP EH I, Hoh— S 588K

« HKHRYE R-shunt 3TN TE Ves_range absmax il P

« HRIEH RS R-shunt 3RFIN7E Ves_range EEEHN .

o AR FI BRI ADC TG | 3E RS A o Fr e | RIRUET - FBE ERGRERL , RBIE R AT S
CERUERT=RIEENIEI

o AT R E M A RUE |, DH B R RRBE A IR E | o R R B Ry R, iR E
IR R R
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* 8-2. VAN T

HHREI Juft Ui L
SRP. SRN JEB HEH Res 10Q T RS RERIIN IR E | HHEMAERENT 100,
JEBE LRSS Cest 1uF/16V ﬂﬁ%‘l)ﬁwﬁ@ﬁi%ﬁ , T IERRZE r s . BUUERAA/NT 1uF

ANEAEHH A SRP/SRN 5| iz 6] i B LA 2 4% | RUONIX o e it s 48 A 25N 51 .
8.2.1.2.8 FH{EEE

A IER T 2R EsEm B 25 - R B . AR Pui B bE B AR L2k B . X T LA 1 55 T :E B2 3 [A)
— PCB Ly#%F , i 8-7 Fioniic ESD W& A2 B w29 1 . AfEH 1 COMLP/H 5t COMHP/N 5]
DAIRERE 1KQY )i 42 HL PHL 2%
8.2.1.2.8.1 [— PCB _|FiE#1921F

£ 8-3. EHEEAER — PCB IS/ HIFE S o

Joff 8 P8 ([F— PCB LAEASEE )
RrerM 1kQ i P L 2%
RseriEs 490 I Y58 P JSEL 45 0 BEL47C UG P Pl B 2 o
BRI FLER L AL 120 Q (S HHE S EBNERL N 50Q ik 10Q K )
Cgvypass 220pF/50V 5 HL A
Ciso 2.2nF b st 25 2
WUE R B TR R . BRI 2 IR E B, DURELE R0 IR A R SR R B AR

Rseries Ciso Rseries
49 Q 22nF 49 Q
COMLP _L I I AV _L COMHP
Caypass Cavpass
220 pF 220 pF
Rrerm § g Rrenm
1kQ 1 kQ
Rseries Ciso Rseries
49 Q 2.2nF 490
COMLN _L i i A _L COMHN
CBVPASS CBYPASS
l 220 pF l 220 pF
Components Required for Cap Coupled Daisy Chain on the same PCB
&l 8-7. 5[F— PCB L& T A HREE
8.2.1.2.8.2 1/5 PCB _|- #1531

XTI X WAL A AE 7 LRI A F] PCB WIS F |, A IX = b B R Ul ] TS L ERR i, (EiAAE
SIAETER)— MG — AR R B 2R (Bl , COMLP/N bR R ds 5 b B FLER TR I ), [RIINF RS AE B 1) 53—
R A B B 2R A (40, COMH/N 1A ri 25 88 5 USRS T 1RG5 ) «
W1 AR

% 8-4. i TEARF PCB LT i AR ot

b {5 BiBI (PCB ZIH KA AR )
Rrerm 1kQ S L L %
RseriEs 490 TV P BEL 2 R BEL LT A U PH 25 -
AR R A2 120 Q (S HE SRR 209 50Q ik 10Q A )
Ceypass 220pF/50V 55 % HLAY 2
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% 8-4. I T#EARF PCB LHHMTHABRBENITE (4)

s {5 VLB (PCB ZIMI AR )
Ciso 2.2nF I 8 FL A 8
WUE HLE I T R EER . RIS 2 A EORIEUE FLIE |, DU AR R 8 DRI SR G R B A
ESD i TVS A | ESD RIS RIS IR I 5 e 10 51 BB G ORY™ | A H 55 T B S T R A 2
Fil. WHE ESD AR, LUK COM* B2k i K K IRBAMR T I RAUEE. N 1 SBUESFH)
EMC TERE , A AR oK PR A0 P SRR IR W RE i SO IRV . ra A IR T AR
A (BUERFEA AR ) .
Rseres Ciso Ciso Rseries
490 2.2nF 2.2nF 490
COMLP v COMHP
~L Cevpass ESD ESD Caypass i
220 pF 220 pF
Rremn S l T B l Rreru
1kQ | E : : } Q7 g { j | 1kQ
Rsenies Rseries
49Q 49 Q
COMLN L Cavrass | Twisted pair cabling I Cavpass L COMHN
l 250 pF S between modules S 220 pF l
Components Required for Cap Coupled Daisy Chain ondifferent pcb

& 8-8. /i) PCB M AREE

K 8-8 Je/r I 1t PCB  [AEH AT AR = . 51— PCB #hye LI A AR B SR0L , LA S A3
SE LA W, DAMEAE R GER A M 5 B O B i 1 R A0S B v T N SR (R B AR R . FL T b B2 BERE
{EE L HE 2 M RIR L
FIACHE SR L AR R REA B . AR EMC RS ARMETERT | 2420075 FESCHF U AT 2k vh i) I A AR H
Ao REHYE. ESD —HE . 558k AL A ML I (1 FL A 5 W] BE X R MR RE OB 28 r A 8 T IR AL A 0 T fs o B4
S B R R/NHE IR A TAR IR (RS TE R BUROE ) A BRI

I 2 : AR PR

3R 8-5. M T LA &% I FL i P e =8 O oAk

JufE & i3 ( PCB 2 FIKI B A A IR IR = )
Rseries 490 TR R L 2% AT BEL 7 DG C. FELBEL 7S
AT R AL N 120 Q ( FRAHME S ERMREZIN 50Q il 10Q Wi )
Cgypass 220pF/50V 5 LR %
Ciso 2.2nF o8 55 L 75
A F R G S R . B IE R 2 AR R L, DAMETE RS0 ISR SRR SR
FLASY I el 100 u H % 500 u H | SEAYayi e ( H/ETEE 100w H 2 500 v H 2 —/NMEHTE S, MARHENTER , BAFTEL S
LRI E R, ) B R BEARMIERER M |, 152 SLVAEP4 BQ79616-Q1 7L il 151/
MR P AR LIRS AT 2R, )
ESD M ("I TVS =% | ATikh ESD R ELUT PCB 2% ESD Bk (ANt B BT/ /R84 ESD B3R )
%)
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c c
Roenes 220F 220F Rsenes

| I 49 Q
COMLP ' AV | [————————— | I A% COMHP
Common-mode -
Ceveass ESD (optional) Choke rh r Com(r;?nkmode ESD (optional) Cavpass
220 pF ] oke 220 pF
Rream ] _— | | — B > Rrenu
1kQ 1kQ
Rseries 470 uH Ciso
S W L H 470 pH

2.2nF Rseries
COMLN ‘

49 Q
VWA | } —\WW\ COMHN
_L C Twisted pair cabling
20 b Ciso between modules

220 pF Ceypass
2.2nF 220 pF

Components Required for cap-choke Daisy Chain with Cabling

ii

—_—— e o —_—— —— =

rj

K 8-9. HLZA B NHE i Bl B 5
B R EE 2 K P B S T 4 ) I8 T R SR A ) LA P U PR R O B . LA RS DI I P B S LA R S A
IFRIPTE e . T IX SN, ABIRIE R 84T , B/MNEH 100w H £ 500 u H BRI ER . AT
T 2% i PR oh S LT AR PR R N T UL BRI 2% (470uH ) o 7 1MHz £ 100MHz JGEI N |, #3837 Bl BH
P& N AKQ |, XFEEE , @i T 300Q.
B 3 BEREE

x 8-6. TEAHRE KT
Joftk Uik Hii& ( PCB 2 [H] fy B 2525 i ke R S )
RTERM 1kQ I % P PEL 4%
RseriEs 490 TR F BEL A3 R4 VT T F BEL 3%
SAFRIRBERE L IZI N 120 @ ( #HE SN AL 50 Q Ik 10Q AKH )
Ceypass 220pF/50V 55 % HLS 2
BN HUEE c 150 uH & | RG] 150 b H 2 1400 w H 2 —MERIE S , MARTERTEE , BEAG S SH i
1400 1 H IE2RIMERE . A ISR 82 | 1524 SLVAEP4 BQ79616-Q1 7 tE8 15 W R . FI
RLAE FCEA G p AT A T
ESD —#&E (7 TVS % Al ESD fRIHHT PCB 2% ESD #3k (/& Stk “ T - R4 ESD 2K )
)
Rseries Transmformer Transmformer Reeres
49 Q Isolation Isolation 49 Q
COMLP AN r————————- | AN GOMHP
—LCBVPAss ESD (optional) Cavpassz Caypassz ESD (optional) CBYPASS_L
] g izzow m 100 pF ] 100 pF {g 220pF;¥; g A
TERM | 1TI§?)M
e Rseries %g §7 %; [ Rseries
49 Q m
COMLN MN— ——— COMHN
—L Cayrass Twisted pair cablin: CEV"ASS—L
l 220 pF betweeﬁ n'lodules;g 220 pF 1;
&l 8-10. ARG

SRR AR, Sealdy s ERrid . it , A2 A b B n] TR A el 2 8], DASEEL ARG .
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Create more solid ground planes as well as separating noisy and
— — T quiet grounds for better performance

|
/ ‘\ Main Ground Plane

I 4~
/ \ AN
/ \ AN
/
/ \\ Connect all grounds together
4 \

(%)) /

o B / \

5 & cvss
BAT /

CVSs

> N . Layer1
N\

\ Layer2
NEG5V A
@ \ Layer3
\
\
\
\
AVSS \
¥ \ \
\ \
\ |
A
\
REFHP ) ) .
& _— — — Smallisland of ground pour if possible

to via down to lower layers
AVSS REFHM

Connect REFHM to AVSS

A 10-1. B A RiE R EW

IR ZASMTREAR— PCB L, MG LIUH B SR, IR A S A0 5 8 B

Ground Plane 2

bq796xx
Device 2
Proper clearance is
required. Depends on
_ _ _ the number of cells
x - connects to each
device, the 2 grounds
Ground Plane 1 can be >50V apart
bq796xx
Device 1

B 10-2. [Aj— PCB L4/ 884 ) i i ~F 1
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Main Ground Plane R .
TERM Layer1
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A
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S \ | // Shield COMHIL traces Daisy chain communication
NNY; circuits
N
Keep COMH/L trace straight and on the same layer
>
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Separating grounds to keep the noisy
DVDD ground apart from quiet ground

[ —UiE

Zo—b—/ol‘—- fi"'

COML/COMH traces

Avoid turns on the traces,
matching impedance, ground
(CVDD) shielding between traces

ﬁj

)

(o]

Daisy chain circuit components: Keep-out
area with no othertraces or ground plans
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A more solid ground planes in the pcb lower layer I
Daisy chain circuit components: Keep-
out area with no other traces or ground
plans
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Single Grounhd Plane .,
Connect AVSS, DVSS, CVDD gfoundsntogether
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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 ©)
@ )
BQ79652PAPRQ1 Active Production HTQFP (PAP) | 64 1000 | LARGE T&R Yes NIPDAU Level-3-260C-168 HR -40 to 125 BQ79652
BQ79652PAPRQ1.A Active Production HTQFP (PAP) | 64 1000 | LARGE T&R Yes NIPDAU Level-3-260C-168 HR -40 to 125 BQ79652
BQ79654PAPRQ1 Active Production HTQFP (PAP) | 64 1000 | LARGE T&R Yes NIPDAU Level-3-260C-168 HR -40 to 125 BQ79654
BQ79654PAPRQ1.A Active Production HTQFP (PAP) | 64 1000 | LARGE T&R Yes NIPDAU Level-3-260C-168 HR -40 to 125 BQ79654
BQ79656PAPRQ1 Active Production HTQFP (PAP) | 64 1000 | LARGE T&R Yes NIPDAU Level-3-260C-168 HR -40 to 125 BQ79656
BQ79656PAPRQ1.A Active Production HTQFP (PAP) | 64 1000 | LARGE T&R Yes NIPDAU Level-3-260C-168 HR -40 to 125 BQ79656

@ 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 Tl RoHS Statement for additional information and value definition.

@ Lead 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 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. TI 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.

Addendum-Page 1


https://www.ti.com/product/BQ79652-Q1/part-details/BQ79652PAPRQ1
https://www.ti.com/product/BQ79654-Q1/part-details/BQ79654PAPRQ1
https://www.ti.com/product/BQ79656-Q1/part-details/BQ79656PAPRQ1
https://www.ti.com/support-quality/quality-policies-procedures/product-life-cycle.html
https://www.ti.com/lit/szzq088

i3 TEXAS PACKAGE OPTION ADDENDUM
INSTRUMENTS

www.ti.com 11-Jun-2026

Addendum-Page 2



PACKAGE MATERIALS INFORMATION

I} TEXAS
INSTRUMENTS
www.ti.com 11-Jun-2026
TAPE AND REEL INFORMATION
REEL DIMENSIONS TAPE DIMENSIONS
4 |+ KO |4 P1—»]
DO OO0 OO T
o| |e o Bo W
Rl |
L & 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
| [ 1
_f Reel Width (W1)
QUADRANT ASSIGNMENTSFOR PIN 1 ORIENTATION IN TAPE
O O O OO0 OO0 O0 Sprocket Holes
| |
T T
St N Il )
H4-—q--4 t--1--1
Q3 1 Q4 Q3 | User Direction of Feed
[ .4 A |
T T
N
Pocket Quadrants
*All dimensions are nominal
Device Package |Package|Pins | SPQ Reel Reel AO BO KO P1 W Pinl
Type |Drawing Diameter| Width | (mm) | (mm) | (mm) [ (mm) [ (mm) |Quadrant
(mm) |W1(mm)
BQ79652PAPRQ1 HTQFP PAP 64 1000 330.0 24.4 13.0 | 13.0 1.5 16.0 | 24.0 Q2
BQ79654PAPRQ1 HTQFP PAP 64 1000 330.0 24.4 13.0 | 13.0 1.5 16.0 | 24.0 Q2
BQ79656PAPRQ1 HTQFP PAP 64 1000 330.0 24.4 13.0 | 13.0 1.5 16.0 | 240 Q2
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/2 TEXAS PACKAGE MATERIALS INFORMATION
INSTRUMENTS
www.ti.com 11-Jun-2026
TAPE AND REEL BOX DIMENSIONS
*All dimensions are nominal
Device Package Type |Package Drawing| Pins SPQ Length (mm) | Width (mm) | Height (mm)

BQ79652PAPRQ1 HTQFP PAP 64 1000 367.0 367.0 55.0
BQ79654PAPRQ1 HTQFP PAP 64 1000 367.0 367.0 55.0
BQ79656PAPRQ1 HTQFP PAP 64 1000 367.0 367.0 55.0
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GENERIC PACKAGE VIEW
PAP 64 HTQFP - 1.2 mm max height

10 x 10, 0.5 mm pitch QUAD FLATPACK

This image is a representation of the package family, actual package may vary.
Refer to the product data sheet for package details.

4226442/A
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PACKAGE OUTLINE
PAPOO64F PowerPAD™ TQFP - 1.2 mm max height

PLASTIC QUAD FLATPACK

05 B
PIN 11D 64 NOTE S 49
) HHHHHHHHHHHHHHHH\
11:/\0 —48
— —
— —
— —
— —
— —
102 — — o,
9.8 — — 118
NOTE 3 E g
— —
— —
— —
— —
16 — —
L . 33

17IHHHHHHHHHHHHM 2 ]

eox — 6ax 347
SR 7] R— [@ Jo.0s@ [c[A]B]

/ - I j
N = 7 : H SEATING PLANE
\_/x
(0.127) SEE DETAIL A

— 1.2 MAX

TYP
17 32
GAGE PLANE )
8X (R0.091) i |
16 — NOTE 4 33

—

—] ° L 0.15
— -7 [ [o.08 0.05
— 0.75

6.5 — 0.45
' — DETAIL A
53 — TYPICAL

—

—

—

—

—

10— 20X (R0.137) 48
64 49
4226412/A 11/2020
NOTES: PowerPAD is a trademark of Texas Instruments.

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.

3. This dimension does not include mold flash, protrusions, or gate burrs.

4. Strap features may not be present.

5. Reference JEDEC registration MS-026.

- g -
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EXAMPLE BOARD LAYOUT

PowerPAD™ TQFP - 1.2 mm max height
PLASTIC QUAD FLATPACK

PAPOO64F

NOTE 8
(6.5)
SYMM
64 ¢ 49 SOLDER MASK
il BLU 10 H H%J@ 1 HW DTER
S e A o
bl L A
== ' I -
64X (0.3) Cr3 | |o o oo o ol | I3
[ | I
C: I (o] (o] (o] | (o] (o] (o] I :
—f | % | 4o 4 A
D A s s Y U _+__-_' 1 111vp)
I EIEE = ==s
TEE | o o ol o o o | E%
60X (05~ 1 | [ ——
| —— | o o —4—|—— o o | 1
— | I | —
16;‘1/(___________ s 3
| |
A
A A e N —
il s N
32 METAL COVERED
SEE DETAILS— BY SOLDER MASK

(1.1TYP)

l (11.4)

LAND PATTERN EXAMPLE
EXPOSED METAL SHOWN

SCALE:6X

0.05 MAX —
ALL AROUND

=

METAL

)

EXPOSED METAL—

SOLDER MASK
OPENING

NON SOLDER MASK
DEFINED

0.05 MIN
ALL AROUND

SOLDER MASK

| OPENING
~ |l

[
| NMETAL UNDER

SOLDER MASK

SOLDER MASK
DEFINED

EXPOSED METAL:

SOLDER MASK DETAILS

4226412/A 11/2020

NOTES: (continued)

6. Publication IPC-7351 may have alternate designs.

7. Solder mask tolerances between and around signal pads can vary based on board fabrication site.

8. This package is designed to be soldered to a thermal pad on the board. See technical brief, Powerpad thermally enhanced package,

Texas Instruments Literature No. SLMA002 (www.ti.com/lit/sima002) and SLMAQ04 (www.ti.com/lit/sima004).
9. Vias are optional depending on application, refer to device data sheet. It is recommended that vias under paste be filled,

plugged or tented.
10. Size of metal pad may vary due to creepage requirement.

- g -
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EXAMPLE STENCIL DESIGN

SOLDER PASTE EXAMPLE
EXPOSED PAD

100% PRINTED SOLDER COVERAGE BY AREA

SCALE:6X

STENCIL SOLDER STENCIL
THICKNESS OPENING
0.1 7.27X7.27

0.125 6.5 X 6.5 (SHOWN)
0.15 5.93 X 5.93
0.175 5.49 X 5.49

PAPOO64F PowerPAD™ TQFP - 1.2 mm max height
PLASTIC QUAD FLATPACK
(6.5)
BASED ON
0.125 THICK STENCIL SYMM SEE TABLE FOR
¢ DIFFERENT OPENINGS
64 49 FOR OTHER STENCIL
THICKNESSES
64X (1.5) H%ﬂ%‘@@%@% ) -t
{ 1 4 - |- ___
——3 r 48
—1— | — ' n —
64X (0.3) [ —— | o o o o <) <) | ——
) R -
(R0.05) TYP —/%j | o o o | o o o | —
—— | % ' E‘g
SYMM 1 | e ° °je e ° | —I
¢ = 1 T JA A B I B s (11.4)
= | I |
]— =5 | ——
—I— o o ol o o o | —TI
60X (0.5) [ I |
 —— | <} o o o o o | ——
i R , ==
16C1—) & _ - ___ 3 133
| |
METAL COVERED—
BY SOLDER MASK H%ﬂ%’@@ 0 @ [0 i _1
. UuutU .
17 32
(11.4)

4226412/A 11/2020

NOTES: (continued)

design recommendations.

12. Board assembly site may have different recommendations for stencil design.

11. Laser cutting apertures with trapezoidal walls and rounded corners may offer better paste release. IPC-7525 may have alternate

- g -

www.ti.com
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