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R (i, o THERRERAE ), WG AR .

COMHP  |COMHP  |COMHP 43 lle] TG T A AL R T ELO DB fE . i) (B ) 225 V0. KR RSB E P IN T

COMHN |COMHN | COMHN 42 /o FRAAAT AR L AOIEM ( 71 ) COMLP A1 COMLN. ik fEf , £ COMHP il COMHN 2 [l
R 1k Q IS

COMLP COMLP COMLP 40 lle] & F AR T EUADE R o A0 (B ) 225 V0. KRR AEHEILE P I

COMLN COMLN COMLN 41 |/O EB*E@B%S{*%E@M ( «“:ﬂw ) COMHP *D COMHNc ﬁu%)ﬁ{i% 3 E COMLP *D COMLN Lﬁﬂ
B 1kQ AP,

NFAULT  |NFAULT  |NFAULT 62 O | MBI . I PAA RAERRE R L | VG LA fBiLKs NFAULT g%
CVDD , J# NFAULT #3834l MCU GPIO. #nSARA# T, W H A R R 25
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% 5-1. 5I[IThRE (&)

Gl
E213 - RE BB
BQ79616/H| BQ79614 | BQ79612
GPIO1 GPIO1 GPIO1 61 1/0 SEARN R B E A
GPI02 GPI0O2 GPI0O2 60 10 o XFFAMNE NTC SAFRFILIER: | K NTC #gi i BB 8% 51 9 L3 & TSREF. FIfE
GPIO3 GPIO3 GPIO3 59 o] ADC UL OT Fil UT AEf LLEE SO N
GPI104 GPI04 GPI04 58 110 « WTFAMSERABEENE | fLE N ADC N
GPIO5 GPIO5 GPIO5 57 110 o RUEHTR N
GPI06 GPI06 GPI06 56 /0 «  FfE SPI g4 1/0.
GPIO7 GPIO7 GPIO7 55 /0
GPIO8 GPIO8 GPIO8 54 1/0
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6 Hli%
6.1 2% | K HUEE
TE B AR RSN 0 TARE S s (B ) @)
B/ME BAE L XA
BAT. VC* (VCO F&4F) . CB* ( CBO B 03 100 v
N 4b) . NFAULT. BBP. BBN % AVSS() ®)
CBO0. VCO % AVSS 0.3 5.5 Y
VCn ZVCn-1,n=1%16® -80 80 v
CBn % CBn-1,n=1%16®) 0.3 16 v
BBP Z BBN -80 80 v
LDOIN % AVSS 0.3 9 \Y;
NPNB % AVSS 0.3 10 v
AVDD Z AVSS 0.3 55 Y
DVDD Z DVSS 0.3 1.98 Y,
CVDD % CVSS 0.3 6 v
TSREF % AVSS 0.3 5.5 Y
REFHP % REFHM 0.3 55 Y
NEG5V % AVSS 5.5 0 Y
TX. RX % AVSS 0.3 6 Y,
gSSMSHR COMHN. COMLP. COMLN % 20 20 Vv
COMHP Z COMHN. COMLP % COMLN 5.5 55 Y,
GPIO* % AVSS 0.3 5.5 Y
CB* i 1E 75°C HBRIRE T 2 T4 8 A HUE 240 mA
1/O i GPIO*. RX. TX Hiji 10 mA
Tote PROG E%‘ TAZIE S %A F a2 G OTP 4 55 c
Ta IR -40 130 °C
Ty 2opl) -40 150 °C
Tstg WAEIR P -65 150 °C

(1) Bl “AXtHRRPUEME” BT AT RE X B EIE R AR . “Haxt i KBUE (7 FF AR R AR IR A T “ UGS 4T 4517 LA
AT H A 2 A R BB S IE R 84T IR “HBCSITHME” B “4orm KPE” WENER , BTN A IERFIBIT , X
RESUM RO M AT Sk DhReAIMERE R4 28 1F 5 4.

(2)  VC Bl A2 IR 2 VCn % AVSS BLK VCn % VCn-1 HIFRAE.

(3) CB 3l I E LRI & CBn & AVSS LK CBn = CBn-1 (AR,

6.2 ESD &%
& Hpr
AR (HBM) |, 754 AEC Q100-002 #rifE(") +2000
; P 51 +500

VEesp) | FE ST (CDM) |, 74 AEC ~ \

Q100-011 7t HABSI (1. 164 17, 32, 33. 48, £750
49, 64) -
(1)  AEC Q100-002 f&7r~v 2444 i ANSI/ESDA/JEDEC JS-001 FIyEH AT HBM R /73l
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6.3 BB IT &M
1E H ARIE & AE T B ARG VE s ( BrAESF U )
B/ME FARAE BOANE|  HAE
\E’BAT—RANG BT | 2T, T OTP 4 9 go| v
Zﬁ;—OTP—R BEBORE , 206, RV OTP 4ife 11 80| Vv
ZEELL—RAN VCh-VCpq, i n=27% 16 -1 5 v
VC1-VCO 0 Vv
VCO0. CBO % AVSS 0.3 5 Vv
VC1. VC2. CB1. CB2 % AVSS 0.3 80 v
VCn. CBn % AVSS , X n=3 % 16 3 80 Vv
Vee_rance |Veer - Veen -600 800 mV
VCB_RANGE CBn - CBn_1 s ,E\:EF‘ n=1%16 0 5 Vv
Vio rance |RX. TX. NFAULT 0 CVDD Vv
\G/SP'O—RAN GPIO, #iN , Hhin=1%8 0.2 48 v
lio GPIO,. RX. TX, Hfin=1%8 5/ mA
Ta TARIR -40 125 °C
6.4 AEREE R
BQ7961x-Q1
#asR() PAP (HTQFP) BAr
64 5If
Roua 25 BRI 21.6 °C/W
R0 citop) ghEAbE (TS ) #H 8.7 °CIW
Rous 25 2 L B AR AR 7.9 °C/W
b7 45 B ARHIE S 5L 0.1 °C/W
LN 25 3 R IE S 7.8 °C/W
R0 yc(bot) EEAE (JRHR ) #H 21 °C/W

(1) AXRWERBRHESHEL

BERB TN (FFEFIC 2 EEHIGFD) -
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6.5 FLS e
fE -40°C % 125°C BB NI LAEREETEE N , VBAT = 9V % 80V ( BRIENA UL )

sH \ W% | BME AR BE| B
LW
Tshut PORWT (BT 130 137 152| °C
TSHUT_FALL W (N7 ) 112 129| °C
TSHUT_HYs e ( ETH NI ) 20 °C
TWARN_RANGE HEERE ( BT 85 115 °C
TwARN_HYS L IRAE (TR 10 °C
TwARN_ACC PR (+/-) 5 c
LR BRI
ISHDN SHUTDOWN HLx f HL g FLIAL IBAT 5 ILDOIN Z A 16 23 uA
lgat 55 ILpoin Z AN 120 160 A
| SLEEP i F ki, otk |[Ta= ~200C % 65C i
SLPUPLE) B, TR | TS loar 5 oo Z A 220l o
Ta= -40C % 125TC H
lgat 5 lLpoin Z AT
IacT(DLE) ACTIVE BT 25 AE H I s TRE , TS , SR astEds , L 10.4 11.6| mA
CERVSOF ]
I Z/b 1 A S FET 38, OTcs
Ice EN BSOS T2 T 5 IF ) 43 41 BB LU CR . AR 1 15/ mA
IeroTcOMP (R R R gk | (T OVIUVIOTIUT Ryl 3 20 60 pA
B IhHE LK
Itsrer SLEEP #3X , TSREF 5|l Tt %k 100 pA
—A~ADC JFJH |, HHIETEHAT i3,
: 0.4 0.6 A
N U HATRETL AL m
lanc Jei Fl ADC I (R 8041 He 5 HAL VD - —
24~ ADC 15 |, JF HIEAEEAT i i 06 09l maA
HABThEE TR ' ’
ACTIVE #izt 150 A
Igat TN BAT 51 B oI5 B SLEEP ##5 25 pA
SHUTDOWN # 5%, 5 A
lcomr A TG A28 SRAORIIEN e e P A B 10 mA
A YR HLIR
| B ACRE T AR EEL 128 1 B AR A4 | BT s AE B O F R A AR R S, Bl 10 mA
come Sh IR 5 S 5
T I BRI E iR, & T Ve
low_siNk % VC16. CB1 % CB16 380 500 600| pA
low SOURGE FF B R R, EHTF veo 380 500 600 A
- #1CBO
e N — ADC i) VC. CB 5. o1l ua
BJ% (LDOIN)
% OTP %ifs 5.9 6 61| Vv
Vipoin LDOIN HiJE
OTP %ifs 7.9 8 81| V
HiJE (CVDD)
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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
ACTIVE fil SLEEP #%3{ 4.9 5 5.1 v
i 7 H . \
Vevon VDD i SHUTDOWN #ixt, , JE4H lload 3.95 6
SHUTDOWN #3 , i K4M lload = 34 55 v
5mA
Vevop_Lora CVDD # i H ACTIVEISLEEP LA, R RIHi lload 30 30| mv
Vevop_ov CVDD OV Wi Q?EQ/E/SLEEP 1, RSN lload 53 55 57 Vv
Vevbb_ovHYs CVDD OV i QEEQ/E/SLEEP B, BOSS lload 130 150 170 mvV
SHUTDOWN Hist 35 v
V CVDD UV R1E NS
CvDD_Uv ACTIVE/SLEEP 3 , £ K#ME lload 43 4.45 465 v
=10mA
VCVDD_UVHYS CVvDD Uv ﬁﬁl% 260 mV
Vevop iLmim CVDD i bR il ACTIVE. SLEEP 35 60 85 mA
YR (AVDD)
VavDD AVDD i i B CsuppLies = 1UF , ACTIVE #3t 4.85 5 521| Vv
VAVDD_OV AVDD OV HRI1H CSUPPLIES = 1},IF , ACTIVE R 5.25 5.5 57 \%
VAVDD_OVHYS AVDD OV iR CSUPPLIES =1uF , ACTIVE *ﬁﬁ 135 155 165 mV
Vavop_uv AVDD UV Rt CsuppLies = 1UF , ACTIVE #it 425 445 46| Vv
VavDD_UVHYS AVDD UV iR CsuppLies = 1UF , ACTIVE #i3{ 235 340 430 mV
VAVDD_ILIMlT AVDD "ﬂ{)ﬁﬁﬁﬂ?u CSUPPLIES = 1}JF 10 30 50 mA
HiJE (DVDD)
Vovop CsuppLies = 1UF , ACTIVE #i3t 1.72 18 188 Vv
VDVDDiOV DVDD OV IEWE CSUPPLIES = 1}JF , ACTIVE *Eﬁ 1.95 21 2.3 \
VDVDD_OVHYS DVDD OV iR CsuppLies = 1UF , ACTIVE #i3t 40 65 120] mv
Vpvbp_uv DVDD UV 1A CsuppLies = 1WF , ACTIVE ##3{ 1.623 1.65 1.71 \
VDVDD_UVHYS DVDD UV iR CSUPPLlES =1uF , ACTIVE 5z 15 50 73 mV
Vovop_ILIMIT DVDD Haifi B il 13 30 53| mA
BJF (TSREF)
VTSREF TSREF fith Hi & CSUPPLIES = 1}JF , ACTIVE R 4.975 5 5.025 V
. | =4mA, C =1uF ,
VTSREF_LDRG TSREF a5 % :éql'IVE Bt SuPPLIES = TH -30 30| mv
. lioag = 4MA , CsyppLies = THF |
VTSREF oV TSREF OV #I{H ACTIVE 5t 5.2 5.6 5.8 \%
. | =4mA, C =1uF ,
Vrsrer oviys | TSREF OV i o VE g TS H 98 110 120 mv
. lioad = 4MA , CsyppLies = THF |
VTSREF_uv TSREF UV 1A ACTIVE #5t 4.0 4.2 4.4 \Y
N | =4mA, C =1uF ,
Vrsrer uvhvs | TSREF UV B e VE g TS H 300 350  400| mV
VTSREF_ILIMIT TSREF iRl AT ACTIVE i3 15 30 52 mA
FHAE (NEG5V)
VNEGsV Cnecsy = 0.1pF -5.0 -4.6 45| VvV
12 R 15 Copyright © 2026 Texas Instruments Incorporated
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6.5 BS4FHE (£%)
15 -40°C % 125°C HARTIRAM T 0 TAFR G , VBAT = 9V % 80V ( BRAES A3 )

28 WA BAME  REME BKNE| B
VNEGSV_UV NEG5V UV BIfE ( LF) Cnegsy = 0.1uF 41 35 30l v
VNEGSV_UVRECOV NEG5V UV V)EE CNEG5V = 01|JF 4.3 -3.8 -3.3 \
sy
7 ey e VCn>2.8V, H#n=1% 16 ; -40°C
Rpson P AL AT FET Rdson < Ty < 1250C 1.45 4.6 0
G B E T (RS |
Vs, pone \r/&_C)B_DONE T e v B (R Wiy 25mV 245 al v
&
ORUIETR [=RE & A EA E[F .
Vi DONE \LMB_DONE or ) 4 e BV (RS WrE 1V 18 65 v
)
Totcs OTCB BIfH X B ( EFSEE ) MrEkh 2% 10 24 %
TcooLorF COOLOFF AW E G (AEMEE )  |MEh 2% 4 14| %
Tce WARN CB TWARN R1{E 105 °C
Tce_wARN_HYS CB TWARN iR 10 oC
ADC ¥R
ENOByan 4 ADC AR 16 f
%
ENOBaux AUX ADC 13 24 hi % 14 (oA
FF VCELL W& 1)+ ADC Fil AUX
V ™ 190.73 V/ILSB
LSB_ADC ADC /¥ y
(BBP-BBN) Ml &3 ADC Fl AUX
V o 30.52 V/LSB
LSB_BB ADC /3% u
Y/LSBMAN_DIETENP | pieTemp1 733 ( & ADC ) ADC il L4 0000 = 0°C Jyrhi s 0.025 “CILSB
VisB_Aux_pieTEmP2 | DieTemp2 SR (AUX ADC) ADC &L 0x000 = 0°C JyHL» 0.025 °C/LSB
. i oK g R
VisB_AUX_BAT BAT 4 ¥ (AUX ADC) JGRTRE AUXADC Ky BAT 3.05 mV/LSB
- - BB
VisB_cpio GPIO 4 (& ADC 1 AUX 152.59 uV/LSB
— ADC)
VisB_TsReF TSREF 43 #% ( & ADC ) 169.54 pV/ILSB
REFL. VBG2. LPBG5. VCM.
S RSl 22 2\ 323 322 >
ViSB DIAG 2L =g AD/AO_REF\ AVDD_REF. ffifEfidy 152.59 UV/LSB
- # DAC
OV_DAC. UV_DAC.
VisB_piaG VCBDONE_DAC 190.73 uVI/LSB
ADC F &
| VCn % VCn-1 S NI 218 ( 4% Ta= -20°C % 65°C 1.8 pA
VC_DELTA
C.| ADC JFJiHT ) Ta= -40°C % 105°C 2| PA
lve VCn #INHIR (2425 ADC F I ) 8 12| pA
R CB 5114 ALYL ( 4 AUX ADC JFJ 6
CB_INPUT i) mQ
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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 < VgL < 4.5V ; T = 25°C 22 15 mv
2V < VgL <4.5V; -20°C <Tp< R
5500 3.0 24| mv
f})’;g’ CELL < 4.8V ~40°C < T < 35 26| mv
v £ ADC VCELL Il B () s @B 2 S
ACC_MAIN.CELL || pF VCELL[2:0] = 0x03 & ; f\z/sje/CELL <45V ~40°C <Ta< 35 26| mv
1V<VCE|_|_<5V; _4OOC<TA< R
1o5oc 37 28| mv
-2V < VeeL <5V ; - 40°C < Ta < .
1o50C 45 32| mv
2V < Vgg L < 4.5V ; Ta = 25°C 75 54| mv
2V < VggL < 4.5V ; -20°C < Tp < ]
5500 8.0 63| mv
LR (]
fgsf)c\;/CELL <45V ~40°C <Ta< -9.0 63| mv
v AUX ADC ¥l & [ S B IERE R ( ANEHE >
ACC_AUX_CELL BAT #l GPIO Hij ) : 2V < VgL <45V ; - 40°C < Tp < 90 65l mv
125°C
1V<VCE|_|_<5V; _400C<TA< N
10500 9.0 66| mV
oV < VCELL <5V T 40°C < TA < _
19500 9.0 6.6/ mv
2V < VggLL < 4.5V ; Tp = 25°C 71 6.1 mv
2V < VgL <4.5V; -20°C <Tp< R
5500 7.8 66| mV
o[BS Ve <45V mARC < Ta < 7.8 66 mv
VCELL Fil OVDAC F:ifE £ 3= - | 105°C
V(MAIN-AUX) AUX sk, FEHIE Ta FAPIN ADC |2V < Vg <45V ; -40°C < Ty < - 6.7 Y
SR RN LR 1250C " Sem
1V<VCE|_|_<5V ) _400C<TA< _
1omoc 7.9 69| mv
OV < Vcg L <5V ; -40°C <Tp< ~
P 7.9 69| mv
0.08V < Vjy < 0.2V , 85°C < Tp < ] .
12500 0.20 020 %
Vacc_maIN_GPIo_RA | \E ADC #lI#5 ) GPIO/ME ADC #ll 0.2V <Viy <4.6V , -40°C < Tp < -0.20 0.20| %
TIO 151 TSREF ; 105°C : : °
4.6V <V <4.8V, -40°C < Tp < .
9000 -0.30 0.30| %
0.08V < Vjy < 0.2V, 85°C < Ty < .
1250C -0.20 0.20 %
VACC_AUX_GPIO_RA M AUX ADC JlI13/1 GPIO/\ AUX 0.2V <V|y<4.6V, -40°C < Tp < 20.20 0.20 %
TIO ADC 73 TSREF ; 105°C : : °
_A00
o NS a8V, APC < Ta s -0.30 030 %
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6.5 HLARE (28)
1E -40°C £ 125°C BB N TAEREEEE N , VBAT =9V £ 80V ( KRIERH UM )
25 W& B/ME  HRAUME BKE| B
0.08V < Vjy< 0.2V, 85°C < Tp <
1250C -4.00 4.00 mV
_40°
;/ACC—MA'N—GP'O—AB GPIO I f) M BiEHE F ( F ADC) (1)'025\25 ViN< 4.8V, -40°C < T < -5.00 3.00] mv
4.6V < Vi <4.8V , -40°C < Tp <
9000 -4.00 400 mv
0.08V < Vjy < 0.2V , 85°C < Tp < ]
19500 6.00 6.00] mv
- (o]
;/ACCiAuxiGPlofAB GPIO |3k AUX ADC [fks s (1)025\25 ViN<4.8V, -40°C <Tp < -6.00 6.00 mV
4.6V < V<48V, -40°C < T, <
-200C -6.00 6.00 mV
NI \ . PR
VAcC_MAIN_BB ﬂfgf ADC ) (BBP-BBN) MEJEIH || pe gaio0) = 0x00 1.1 11] mv
- biti
KH AUX ADC ] (BBP-BBN) ) i
Vacc_Aux_gs ﬂz% o ) H5IE 4 4l mv
TERE
§ Ml Vbat JEF : 32V £ 72V, Ta =
G { B ’ -
Vacc_AUX_BAT BAT 5| iIft) AUX ADC il &4 & ~ 40°C % 125°C 225 135 mV
Vacc_AUX_REFL AUX ADC Il & 45 5L 1.092 1.1 1.106 \Y
Vacc_Aux_vBG2 AUX ADC Il s 45 5 1.092 1.1 1.106 \
Vacc_AUX_VCM AUX ADC Il 45 5t 2.400 25 2550 \Y
VACC_AUX AVAO RE | AUX ADC 1l 54 2.400 247 2550 V
F
VACC_AUX_AVDD_RE | AU ADC Jil 545 2.400 247 2550 V
F
. = . (] P (o]
Vace AUX ovoac | AUX ADC il izt it fE 4475V ; Ty =-20°C £ 65°C K1F | 4 450 4500 v
== THEE
: . = _40°C & o
Vace AUx ovone | AUX ADC SIILA: £ 4475V ; Ty = 40°C % 105°C 1F | 4 44 as00l v
== N5 B
. = . (] S (o]
Vace AUX OvoAC | AUX ADC il it it f£ 4475V ; Tp = -40°C £ 125°C KMF | 4 445 4500 v
== TS E
Vacc_Aux_ovbac  |AUX ADC il &4 5 WHEAN 3.8V 3.770 3.825 \Y
Vacc aux_ovbac  |AUX ADC 4k 1 BWHEAN 3V 2.970 3.030 \
Vacc_aux_uvbac  |AUX ADC i 45 5 WEN 3.1V 3.095 3.1 3.150 \%
\D/:SC—AUX—VCBDONE AUX ADC 45 5t v A 4V 3.950 4 4050 V
VACC_AUX_OTDAC AUX ADC 545 5 BWEH AN 39% 1.900 1.95 2.000 \Y
Vacc_aux utpbac  |AUX ADC il & 453 WE N 80% 3.950 4 4.050 \Y;
Vacc maiN_TsrRer | = ADC gk 4.975 5 5.025 \Y
VACC_MAN_DIETEM | b ;i 1 it & ACHAEE (+) 3 e
Vacc_AUX_DIETEMP | PIAZIEE 2 IS 1 OB IERE I (+/-) 6 C
HE
VREFH REFHP % REFHM HiJ& 4.975 5 5.025 \Y
T4 H R LSRR R 38 ( HE OVIUV )
Copyright © 2026 Texas Instruments Incorporated PR 15
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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
3o R R 5 ¥
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 EZ{E!EE/] OVt 50 mV
IR
v OV M3 K i Ta= -20°C % 65°C -24 24 mV
X [
ov-comp.Ace o Ta= - 40°C % 105°C 28 28] mv
25 SILAA T ML o e e
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 HE S Ta= -20°C % 65°C -35 35 mV
S
LV-comP_ACe e Ta= -40°C % 105°C -50 50 mV
TSR L8R 4788 (NTC OT/UT)
35 BRI > S gk
Vor comp RANGE ;T)tt’ix%&ﬁu\ﬂlﬂﬁﬁﬁ/a ( FEHE W5 1% . 5 TSREF Htpi 10 39 %
>4
Vot_comp_Hys K5 19 OT HLA g 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 FhBasfs B -0.5 0.5 %
¥ 110 ( TX. RX. GPIO. SPI =%/ )
VoH ﬁ:ﬂjﬁﬁ%@ﬂp (TX. GPIO RN | 5o i B Ak . lour = TMA VCVODg %
iy OB HL P ( TX. NFAULT. . ~
VoL GPIO {41t ) GPIO FCE N4t . loutr = TmA 03| V
B NEHE T (RX. GPIO 1E i . 0.75 x
V SETPANS = \Y
IH B ) GPIO BCE NN loyr = TmA Vevoo
N NZBHAK T ( RX. GPIO fE ik NN B 0.25x
VIL Bﬁﬁﬁ)\ ) GPIO L& NN IOUT =1mA VCVDD Vv
Rwk_pu GPIO 5§ FHi s 20 37 60| KO
Rwk_pPp GPIO 5§ N HEFH 20 40 60| KO
COML F1 COMH
Roctx RIiE#H ST ( COML Al COMH ) 18 0
Rocem JEREBAHT ( COML 1 COMH ) 45 KO
Vbeem Jepief & ( COML A1 COMH ) 2.21 2.5 2.76 \
VcomMm_DATAT A B A R EYEE (Veomp — VeomL) | CODE:0 04 121 v
Vcomm_TONET TR BETE B (Veomp - VeowmL) | CODE:0 0.4 12| Vv
6.6 B FFE R
£ -40°C % 125°C HARE KK T I LAEREEIGE A, VBAT = 9V % 80V ( KrAES A )
ZH YRR ‘ B/ME WWME BRNE| B

DIFeRAEH
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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 FER (42)

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

25 W& B/ME  WWRME BOKNE| B
tFLTTONE_HI B YR AR K 1 vy F T B ) 1 us
tFLTTONE LO B YR AR K PR F T B ) 1 us
NWAKEDET KA WAKE 3 1 1 ik b 5 60 ikt
NWAKE BESt—A WAKE 35 1845 i 11 fiirh 3 90 A ik e
NSHDNDET A SHUTDOWN 5 i 4 ik e 180 Ak

TN 3 e i 1
neron #xt— A+ SHUTDOWN ¥ i ik 270 .
B
NSLPtoACTDET il SLEEPtoACTIVE &R H ki % 20 T
. é/\ 2= Gl A| i A N
NSLPOACT ;Ii(iﬁ ™ SLEEPtoACTIVE & &5 30 Ak
NHWRSTDET Ky HW_RESET 14 i ik v 540 Akt
>V #/\ 9 Gl Af M Ky 1
NHWRST ;E;EXT ™~ HW_RESET & i £ 4 ¥y ik 810 e
NHBDET RS o AR AT 25 A R kb 4 20 Akt
NHB KBS o A — A AR A Bk 4 30 A ke
KriE 5 - A 5 2R (R R K
tHe_PERIOD ( N—MEIE S LG E T — M E 360 400 440| ms
I )
—— fﬁ‘i)ﬂﬂ 55 WO AR BR RIS S 0.9 1 11 s
BT
¢ KOS5« G0 SRAE 12 18] Py 42205 Bk 200 ms
HB_FAST S5, WA RIS 5 R
NFTONEDET R R ARSI A R TR A kAL 60 A Pk e
NFTONE W R A AR R Rk 2 90 Ak
WE R MO T SR 2 TR
tFToNE_PERIOD ( =B R IT AR 3R — ANl 50 ms
EWILE )
trrs atency | MR RO RBE TR S R DT 48 bs
Sl 25 5 B R 1)
trTB_LATENCY R AR v ) T AR %%ﬁ%ﬂ?ﬂé&;ﬂ SIF - BRI R 24 us
= ADC F1 AUX ADC ¥
t FLREERIE) (32 ADC T AUX 8 .
SAR_CONV ADC ) u
tmain_apc_cycle | MDA (32 ADC) 192 us
taux_abc_cycLe HANEC ) E ) ( AUX ADC ) 192 us
2844 M. SLEEP %, SHUTDOWN #% (i
tAFE_SETTLE A ACTIVE BL R AT ( HL P 4% 4 ms
e ds ) e e
¢ XA A . ADC Ml 15 15 o
ADC_ACC a——— . .
R
tsaL_Acc Yl 2R R -5 5 %
TR LB B MR B
tov_cycLe OV i) & 1] 8 ms
tuv_cycLe UV 1A ms
18 R 15 Copyright © 2026 Texas Instruments Incorporated
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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
tovuv BisT cvcLe  |OV AT UV BIST JAE 21.8 23 242 ms
tot_cvcLe OT i) &1 4 ms
tut_cveLe UT &9 JE 4 ms
tpwr_BIST_CYCLE g?ﬁiﬁﬂiﬁ%ﬁ%ﬁ?% LRI 10.9 11.5 12.1 ms
totut BIST cvcLe | OT Al UT BIST J&1H 19 20 21 ms
tHw comp_AGC OV. UV. OT. UT st 5 5/ %
IO B /F ( TXs RX. GPIO. NFAULT)

Lo 50g% . GPIO S TR MY 2 ns
traLL R (445 NFAULT ) ot N 7 ns
tEALL NFAULT NFAULT _LfF B (A \1/502)/32 > iﬂ\u\:(;v:t; ék%_OAD = 100 ns
UART B 7
UARTgAUD UART TX/RX #4535 1 Mbps
UARTERR BAUDRY) %A;;T RX 2R - XEAMEE NN 1 1 %
UARTERR BAUD(TX) | UART TX JHFFF AR -1.5 15 %
tuarT(CLR) UART J5 B H P B[] 15 20| A &
tUART(RX_HIGH) EE?I\//LMCLEAR 2R | R 1 7 J8 117
LTS RFZIN (8]
OTP NVM i
tere cUST e oTP 7 i) b 5E A CRC 175 us
- A S AR [
feRre FAGT E&F OTF’;’i’I‘EﬂL%Eii’P CRC # 16 ms
- 2 JE A A )
SPI B AT
fsck SCL i 450 500 550| kHz
thicH. fLow SCLK H7s Lk 50 %
tss(HiGH) ?EST%%JESEZEEEHQEH f)\%?\?%&%)\% 4 s
JiE v P PR T )
tssow) ?ESJFTZJESE@JBBTIEH /U\%?\?%%E)\TEE 4 us
] MG P 1 I )
tsumiso) Z/IE&I;O TSR LRI - XA AE0 MISO 7t SCLK ¥ #t 2 B fr¥7Ea & 100 ns
tHomiso) MISO #ir N HHi I 7] MISO 7£ SCLK ##2 Ja ¥ e 0 ns
W
fro AR 31.52 32 3248| MHz
flro ARG 4% 248.9 262 2751| kHz
Copyright © 2026 Texas Instruments Incorporated TR 15 19
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6.7 HLAVRHE:
150 111
145 10.9
//
< 140 < 107
g 135 g 10.5 \
a o
@ 130 — 2 103
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)
&l 6-1. ISLP (IDLE) 5iEE 2 < 5 & 6-2. IACT (IDLE) 5REZMKIR K
3.5 0 == ~
B \\::\::: §::~\
33 20 NN
- N N N
3.1 NN
/ \\::"‘ INDHTWIN
2.9 -40 NN
—~ =~ NN ™
S 27 3 NN
> 2 = 60 i
o) / _% \\\\ \\\
2 25 8 R
s 80| — LPFB5HZ NN
2.3 — LPF 13Hz NN
|_— — LPF 26Hz NN
2.1 100 | — LPF 53Hz NI
—— LPF 111Hz
1.9 —— LPF 240Hz
-120
1.7 1 10 100 1000 10000 100000 1000000
40 20 0 20 40 60 8 100 120 Frequency (Hz)
Temperature (°C) S
. Bl 6-4. A RE I8 A%
/&l 6-3. CBFET RDSON 5B B[Rl i R
0 0 ™
N TN
N \\\\ \
i )
-20 N -20 NN
N \\\:\
\\ \\\\
-40 S -40 RN
™N
o) \\\ ) \\:\:\
=l = N
= 60 = 60 {
© ©
(0] S
-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)
K 6-5. == ADC JEJ% 2% 6-6. AUX ADC JEJ% 2
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7 VE4NULH
7.1 MR

BQ7961x-Q1 #5442 — 3 ] I 52 FL o0 H i AN FE () mT HE S v R 2% o %8850 FF 6 &2 16 F5HR L (6S 2 16S)
LY LGOS o A 1 0 VA8 P E ORI i NGB B R VI 2 IE 3H AT 208 3 ML S A&, M i KPR E
b A A ) RAEME |, DSOS A AR R RS

ZARAEAT DB g e Oy U . WA ERAEAE X (AR ) R ( mEM ) B E ZE S EE
NFEE—MRNG L T 1Z8 M R . A B s A a8 b 2 . AN esE 2 L@ E S EHrit
I, AT A R BE B8R 1 SE M . Z T SCRE IR A TS 32 | AT LE B 28 R AE W5 ) 50 A8 2 18 B IR A T 1)
MRS — AN BT GPIO B E ) SPI 2545,

A F S AR B I B DA SGEAE JT A& ASIL-D bRt SAEHES(F i) ADC W] TC B x5 LS it s I & ) O
a5, JFHATAE 128 us Wl EFTA RS R SRS NEE A& — 5 ADC HUrRiE g s (LPF) , 1T
Beng | JFRMERR AP ES R . ZaFAA 8 > GPIO , i XLt GPIO ¥yml it E i T NTC B fHE e sl i
fE3@EH /0. 4 8 A~ GPIO ] 1L 1.6ms AT I & .

Ak B TR AS B A P BB L 14 MOSFET (CBFET) ScHraishigfi. ¥ Thee 1 2847 |, o misH) s
(MCU) 22 H.o ‘B &N, FTHR HE 40350 A v BELRG I 2] F ] 2 A2 B (i B fE I AZ IR E i = (7 T 105°C ) i
P, ARG R E AT . WG |, S S IRERREAN U I I BTES [R . MCU AT DA BE B 152 HYCR 4% Fr 250 1l s
T8

LA S N OVUV LI 8 A — A B P al i B B A OTUT Ebikss . ixub b #s o F M2 T ADC
WU 4 BSOS 3 R IR DR i e BEL T R ORI R ARG I ) — 2R AR 2%

e PR AL TR SR S S B AN BB WU R I, 255 78 5E B SRS I B S e S U, 2R BB R N T
Y AT A B AL S B L R A8 |, 1Z LA 1 1T DA B oA M & NFAULT 51I{E N RS IiE S . XEMt T —R
PRI I 5, oIS A ) S S 2 FE 2 ATRE B, AT S B Bk F e A

ZafE BB SLEEP f1 SHUTDOWN #558 , H TR IhFE. A Thee#inl LAYE ACTIVE B N IEWE1T |, YWirLL
M OVUV F1 OTUT f&fFEb g8t m] DAAE SLEEP #38 F IEW 81T . AT SHUTDOWN # 3N |, A A R h ey
K. WAL TR E A TEE , T PAH N MCU BUSZIhEE . M E A N B AR (25 POR MISH4E | 7 S2bn
BRI, NI S BIR RGRREMERR AL T — Rl FE L (R RA Bl R & 7 2R

7.2 ZiRe e
BQ79616 LAk HE & thid Hl T~ BQ79616H. BQ79614 1 BQ79612 , {H VC Al CB i \iliti i /b
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% % I %) a %) a Z m a %)
g U 5 3 2 $ 2 8 & § 5 &

BBP e
| COMM/FAULT VIF |
BBN TSREF DVDD AVDD Pre-reg | I COMHP
vors I COM VIF | COMHN
AVAO I North I
| I COMLP
VCi5 [
| Main ADC (SAR) | I %%“ﬂ}f | COMLN
VC14 I \ I cevoD I I
| Die Temp1 | | I
vor | | | Tone/Ping Detection |
3
— POR
| VC[0:16] ~x—— Filters - Digital | : :
BBP BCI& | |
Ve I — AP L 233 fwee fff (o,  ————— """
I BBN Ls MUX I
VC11 | : HW RESET
| \ Detection
REF
veio I GPIOT I
| MUX |— :
VC9 I GPIOS / Osc
I L — |
VOB | | e e e e e TS -
| AUX ADC (SAR) |
——
Vo7 | Die Temp2 7\ || ov, uv, veBDONE i
| CBO | (T yep—— Protectors :
| : | |
VC6 CB16 : CB
| X | | 1 veco I I
11 . MUX Voltage .
- | BBP/BBN ~—— | L T Comp Digital |
| &5 Digtial | | ve16 — I
GPIO1 MUX > < |
. I 1 oo ’ ADC | : L ____ |
| o] mux | | OT, UT, OTCB |
ves | GPIO8 | —— = |
| Diag ch | : | GPIO1 1 . |
: emp -
vC2 I . | I | o MUX Comp Digital :
I Diag ch 12 | | grios — |
Vet | I oo :
e e e e e e o e o e e e e e e e — e — ——— —
VCo
e -
Cell Balance |
| csi6 |
|
|
CB16 I NFAULT
I I
|
CB15 I Qcas | RX
I cais |
CB14 I : | .
[ CB1 |
CB13 |
I I
|
CB12 | Digital
| ] CB Control : GPIO1
I ‘CB1
CB11 I CBD I GPIO2
|
CB10 : Charge Pump I GPIO3
| : GPIO4
|
| : OoTP Registers GPIO5
|
| GPIO6
1
LT
~ © n < (4] o - o > «© ~
s 8 8 8 8 8 8 8 3 g 2
g2 ] o]
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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
R . &4 ADC #8545 | s Zhae |, Al LA s Hei2E /. & ADC B i3] GPIO () #ui H BE X FE
AR (VCELL) AU FE#HAT R EME . Bt 4t TSREF AIANZIEEZIE. AUX ADC EEH T2l fe | filhn
X OVUV Al OTUT LLi#s 5 P 3 Sk v v 5% DAC #r AT I 2. & F Tl GPIO X Hi s v e i A RN #AVECHE B
R NBHAT U4 = .

PLR &R 7 3= ADC Fl AUX ADC & 12 . B REBWHIANT OHZERE | ST 8. A RIZHIATiZWiizH 1)
REFIRAS | WS MY 7.3.6.4,

7.3.21 3 ADC

—IA 24 MR (NI ) ZEEE MR ADC (B 7-2) o FrARAKE 77 G T IE (18 7-3) . WEREA
MINTE 8us (ARARME ) , AR 192 us (WFRME ) W5ER. 3 ADC HIHIAA :

© WRZIRE 1

+ TSREF

o I ZES VC, -1 & VC, LI Celll & Cell16 HiJE , Hhin=1% 16

« @Rt ZE4r BBP - BBN 5l BISEELIC A A

- ZHEH GPIO1 % GPIO8

+ %M (RSVD)

P I AE I LA 16 A2+ /N i) i MO ARt . S8 RSB *_ HI (w515 ) A% LO (k517 ) &
fraso BERE TNt 45 R Byt . 1% 7-1 PR AR Ry wV B °C.

JAME ADC Ja , % 7-1 hRIRHIITA 1 ADC AHICE R 2 A7 45 0K B B B IAE 0x8000. 43 ADC Fifi % # ifl Ji
FAREAT 4y D2 R R RIS BT A2 . 29 MCU BRHL *_HI S48, S ARIGBHF BIXAR G *_LO %547
BRI, BEREHGZ *_LO 7.

# 7-1. = ADC MEHBR AR

£ ADC A HRAETS #EHAR
PL°C FRigs = DLk R i V| sB MAIN DIETEMP1 * ERES
% DIETEMP1_HI/L =

PP 1 _HILO 0x0000h LA 0°C Jyrfiita.

TSREF TSREF_HI/LO PLuV RRMGER = DA-dtfilRoRm VLSB_TSREF * R

Cell1 % Cell16 VCELL* HI/LO , v *=1 % 16 PLuV RRHEE R = DL T3 FRIRE Viss apc * 4R

LA BUSBAR_HI/LO PLuV RRMER = DAathilRnam v LSB_BB *gER

GPIO1 % GPIO8 GPIO* HI/ILO , Hih*=1%8 L uV R R = D3I ZR 0 Viss epio * 45T
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DieTemp1 \ / p Die Temp1 register
TSREF P TSREF register
. ___NLFPisdisaled

: : : . | v
Veo 3?' Level AAF SAR | | ‘
ilter shifter ADC + Digital [ VCELLA1...16 registers
BBP MUX

BBN De-MUX LPF
— » |—» Busbar register

| —_—
|___IfLFPisdisabled ______ 4

GPIO8

: | GPIO MUX
GPIO1 ——— p GPIO1..8 registers
& 7-2. & ADC W EHKZ
MAIN ADC

Typ 192 s

>

-
Typ 8 us
+—>

Round robin 1 <DieTemp1>< Spare >< TSREF >< Cellt >< Cell16 >< Busbar >< GPIOT >< >< >
Round robin 8 <DieTemp1>< Spare >< TSREF >< Cellt >< Cell16 >< Busbar >< GPIO8 >< Spare >< Spare >

Round robin N

& 7-3. 3 ADC BN E

v

Spare Spare

7.3.2.1.1 M A EE
7.3.2.1.1.1 BEHIFi3

F ADC FHL 8 B R i i VCO % VC16 Bl T . Z s 25D 6 AN, &£ 16 AN HE . VCO &
VC16 5| EREBIBIAT 5 , BILRT S A VC By NHIE B BCI JER 88 . B PR B A PTIR S IR 4% (AAF)
. BCl JEM AR IEINE (fouto) N 100kHZ , AAF [ foyion N 1.6kHz. XSEFNEIEZHE A itmE
ADC & AR VC S\ Fif s diik 5 . 78 SLEEP A1 SHUTDOWN R F |, B FiEHf g s L DL H .

7.3.2.1.1.2 VC & EWE

VC 5l 2 ADC ) HLES F R & )4 AN GBS | 7ERETA) Cell1 % Cell16 I PR BEAT & . M a3 AR
OGAF 16 4, W P HIGAME (K 7-4) o LR U , XX ( BORMER ) 19 VC EIE |, T2 RIS AR
AT REES IR B, AEAN 2 NS U Jo 00 o B B iz i B i s O BC B ], AT CAORSF — B BN P . BEiE N
Ji ADC #5 LPF S N3 {3t — B RAFE I 1] o

N Y #asE T ADC & 15 R% VCELL i8iE%t , ACTIVE_CELLINUM_CELL3:0] %% B & &t A Romia s, 2%
B AR T 1% B AT VC BBt AR Bl , 24 14S ERER 84K, MCU ¥ [NUM_CELL3:0] %& 5 14S ,
¥+ ADC ZH&i@EiE 15 flidiE 16 W& , fCiEE 1 £ 14 ik TilE.

L5 RAEFIN VCELL* HI ( B ) M VCELL* LO (R ) & ash s |, Hd * =1 & 16, it
B LPFS |, W45 R 238 s o> ADC #5400 , SR Ak S LI s il 248 . X820 vC
JIE , MM _HIR _LO 72 B ERI{E 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
RAZE4r VC BIEN & A HC % T )5 ADC LPF. LPF LR (fouonr) BRI Z . H 7 A foytor i1 : 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

io

7 LPF AE N s e 2 sl , o N 58 RC HEEIEH AL IXERE £ ADC ¥ LLESR BT , DMEE
F LPF FEAEH R R 45

2% N BT LR AP B R AR ALY, MCU R % [E B S s A e i 8] . TR ARG T8 3] VC LMK
B R FE R BT e v s A s I Ta) R Ak B v

Bor eI A Ra g I 1) ~ [ ( {log10 ( & 5E k5 FE B [mV]/% N\ B o i s B BR [mV] ) M{log10 (1 - JEJ %% &
$)})-11x0.192ms

Fcutoff (Hz) 600 240 11 53 26 13 6.5
T # R AL 0.5 0.25 0.125 0.0625 0.03125 0.015625 0.007813

fltn - ik VC BrEky 15mV , MIXE- 26Hz LPF #E , F/ A AUSE L) 27ms FIAGSE I 8] 4 REAL T4 A\ B ER
1LSB PA .

2 LPF Esh , WEEAPRES RN R PR |, E X 215 — N ME I MZ ST I8 . 5 OV B h]
HSF B S TFARAHEE |, %528 T LA7E = ADC 7FD LFP NIl 5 Bl 2 AR R A A e I [A] .

7.3.2.1.1.4 BBP 71 BBN jl&

BBP #il BBN 5| il /&K F = ADC VLR &M= %N . BB MIE H W E KRG A 5 — A i L dE e 3 g
VC EEMI 4% , & 7-5 HERBI TR Bk, 5 VC #iAZEl , BBP/N M ARGt E A BCl. H PHEH# 28
I AAF JEJE e, 24 BB @i BB A Ed 5 ADC ¥ LPF (i, 3834 7 5] i 1 B R0 46 e 423 okl
ADC_CONF1[LPF_BB2:0] #1 ADC_CTRL1[LPF_BB_EN] , BA 5 VC il I&AH 7 foytof LET -
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VC6
CB6

+
CELL6

—H f—e— [~

BBP

BusBar

BBN

VC5

CB5
+

T

& 7-5. fa{L#) BBP il BBN %

7t BUSBAR_HI ( =775 ) A1 BUSBAR_LO ( fik775 ) FFfe#sh ik BB EN EE. R LPF |, NfE
AN ADC Bk s 25 R4 BN, RIS E PGSR, R 7-5 1, AT 3REEFRT Cell6
MEAH , MCU £3kEL ( VCELL6_HI/LO Mi&EA{E - BUSBAR_HI/LO J&EAE ) Z1E. wH A& BBP Al BBN 5]
il (&= ) , W BUSBAR_HI/LO #4783 E o MCU ¥4 ZH& X Lo 25 47 3518

7.3.2.1.2 BEHE

7.3.2.1.2.1 DieTemp1 JiI &

H 2 MR EAL LS - DieTemp1 #1 DieTemp2. DieTemp1 ¥ i1Z 3 ADC |, Jf HifH T A #F = ADC 1 25 12k
WHLERIE . M B4 RAE DIETEMP1_HI ( 731 ) A1 DIETEMP1_LO (k771 ) FEsehiiE. 0°C &AL
+75dkH{E 0x0000h Aty , BRI IEER /R IERE |, fEFR R AR . WER{EW A +200°C 1 - 100°C.
7.3.2.1.2.2 GPIO 7] TSREF Jjij&

A\ GPIO. frf5 GPIO fa A\ Yy AT F - #A o P CABEAT R LU &, W P A g S0 1 P L g A\

R2
(optional) (OPTIONAL)

Device
______ |

|
|

TSREF [} ’
1
| 1 uF R
T
I —
|
| thlter

(optional)

GPIo1 ]
|
|
|
|
|

& 7-6. P RHER:

7-6 B/ 1 JEH GPIO AT #Ad i PELIN B I i FAB FE P AR % . MCU Jld 5 B CONTROL2[TSREF_EN] = 1 1
ff TSREF Ca M, JFAESRIGI B 22 HiTAS €
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GPIO #Z B E M Hh—/F ADC ZHE MMM WEt Ul , FERANWANH |, (GE—14 GPIO. Z5%E
BAER )\ GPIO W&, 752\ A0 A 3 .

A A GPIO #E47 ADC i # , AiN ) GPIO_CONFn[GPIO*2:0] (i n=1 % 4 ,*=1 £ 8, FRIRM
GPIO ) Zfr# ML & N ADC fii Az ADC FI OTUT #iA\. #ilan , ZE M GPIO1 X T ADC Ml& | iEH
GPIO_CONF1[GPIO12:0] # &} ADC i N\. HXBELZVEAMEE | 1S 7.3.5. WHEA AT ADC Wl & i
B GPIO , #1442 uE L) GPIO IFRR | AHA 2 RS0 A 1 I BRI B . A 5C GPI102 Bt & vk ADC Il &y
), ESREE 7-7.

MAIN ADC
Round robin 2 DieTemp1 .

&, GPIO2 is inactive. ADC
measurement is ignored in this
slot

Round robin 3 DieTemp1 v .
Round robin 8 DieTempf GPIO8
Round robin 10 DieTempf )

& 7-7. GPIO2 KA E T ADC &

ML RPN GPIO*_HI (775 ) Al GPIO* _LO (71 ) Zfrashisys , Heh * =1 & 8. MELHELL
uV NEBAL, AT RIS EEPIRERE , MCU mT LUE S # ] TSREF F1 GPIO il & R F Eb o) =0l &=, 23X

'~ : (GPIO_ADC/TSREF_ADC) = RNTC/(RNTC + R1) , H+

+ GPIO_ADC = GPIO _-f#j ADC Jll &1

« TSREF_ADC = TSREF -] ADC Jli&{4

« RNTC = NTC #fi L BH i) FELAE

* ACTIVE_CELL 74745 i€ Joa ) VC I8 F-H 25 R 25 A7 45 IR FF 9 BRIAA 0x8000.
« R1ZWE 7-6 froni) bar e |, FRHME R ARMSH R2.

XF IR GPIO JliE |, AR _HI A1 _LO 254735 R B BRE 0x8000.

7.3.2.1.3 2 ADC E/7554)

7.3.2.1.3.1 B EZCALNRE

NTREE ADC , £HL MCU & & ADC _CTRL1[MAIN_GO] =1. X4#H#Uks] GO i |, BHEEX LT &E
HEATREE , DAHRE = ADC BLE | ARG AH S HIE4T 32 ADC. % DL R B TR H i , #8F2 MCU HE T kK ik
H—% GO w4 LASLHUH R E
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* ADC_CTRL1[MAIN_MODE1:0] : =fizgfriiX. ARIFEMER , IESE 7-2.

« ADC _CTRL1[LPF_VCELL EN]: VC ii&ff] LPF. t#EH |, M E N ADC_CONF1[LFP_VCELL2:0]
1:cutoffo

* ADC_CTRL1[LPF_BB_EN]: BB i) LPF. f)aH , Mk E N ADC_CONF1[LFP_BB2:0] feytoff-

* ADC_CONF2[ADC_DLY5:0] : %EiR ¥ ADC )53, FT1E41esE 212 A% 5% ADC Ja shitf [a].

* ACTIVE_CELL Zi174%  #i® LR VC i H-s 25 2 /7 23 R RF N ERE 0x8000.

* GPIO_CONF1 % GPIO_CONF4 : 1i5E 3K GPIO il oK &5 R 25 77 2 (R FF BRI 0x8000.

* MAIN_ADC_CAL1. MAIN_ADC_CAL2. CS_ADC_CAL1. CS_ADC_CAL2. ADC_CTRL1[CS_DR] % ff %

#iE
MAEJR ] LPF JER AR AL A MAIN ADC H % ADC Z A1}, 55 fE kg1 MAIN ADC Z i
¥ LPF_VCELL_EN fi. LPF_BB_EN fifl MAIN_GO /X E N 0, ARG HRIEN 1, BINTHEER

VI LPF 2200 X . G0 R IEZIE AR |, WIZEE: 7 oREGE MAIN ADC i gE 2 HH 8L LPF_FAIL RS
7.

HHANH TR ADC AREHPIRESHL -
* DEV_STATIMAIN_RUN] : #&7~E ADC & %5 IEAEi81T.
+ ADC_STAT1[DRDY_MAIN_ADC] : TEZ /b 5E i) \AN5eH I % B | Fan A iE3) GPIO JHiE fl pr A HAth 3=
ADC N\ &/ 5E R — Ol &
% 7-2. £ ADC BITERES
[MAIN_MODE1:0] BITHER )|
0b00 {513+ ADC =13+ ADC

F ADC iE47 /\ /MW A, SRS L. XA DO BT RS A R G TR
GPIO M AZEAT RN E . (EISAT B NIRRT Flin , 2 MCU fE RS %N

0bO1 8 RR 4T ( /\N 41 A

) AR5 R 5 B P b 2 A
0b10 - I ADC 76440458 Fiz 47 , Wit [MAIN_MODE1:0] = 0600 H.&3% T GO 4 , Nl
Bty Lt Bl W T LPF , RS R T B

L g ftE N ACTIVE tRIN |, 24 ACTIVE_CELLINUM_CELL3:0] w45 & ¥ (il 18 Jo ) i e e g% . F 248844
BN ACTIVE # B 2% [NUM_CELL3:0] ¥ B , MCU [N 1 46254 tape_serrie 1A, 285 HH 303 ADC.

¥ ADC {X#E ACTIVE #:\ FigfT. B3N SLEEP ¥} ADC IEFEis4T , 3 ADC B “i4s” (B
ADC {1t , (HECFIBITIRE ) o B ERA T B FHAM LR E ACTIVE #:Un , & ADC
K EW RS R RSB AT . ARXFENT , S BENELE tare serrie MEIAKH , BA
ADC I N HLE M ARFE . MCU W] LLZBE X SEll & | BUETE tape seTTie )5 RIEHT GO fir & REH H 3+
ADC.

7.3.2.2 AUX ADC

I 24 M (B ) ZEEAIE AUXADC (B 7-8) « FTA MK 7 AT IR (18 7-9) o &S
MIANTE 8us (AeFRME ) , BRI 192 us (WFRME ) W5ERL. AUX ADC ISR :
© AKX 2
« ZUKE R %% CB,-q & CB, (AUXCELL1 % AUXCELL16) , i n=1 % 16 , 2/ kMM AiET BBP
% BBN 5|,
o JABIE
- BAT 5|
- REFL, Wikt
- VBG2, i B
- VCM , E ADC b 345 i i
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- AVAO_REF , # Hfs b
- AVDD_REF
- KH OV fR##: 1 OV DAC
- KH UV &9 231 UV DAC
- kHE UV #9821 VCBDONE DAC
- k@ OT &9 48 OT = OTCB DAC
- KH UT R4 UT DAC
- %5 GPIO1 & GPIO8
+ %1 (RSVD)

P AL I LA 16 Ar 7Nt ) Z R MG Rk i . GRS S AN *_HI (mE ) M Lo (R ) FF
798, THE Sl N 4 R oI . 5IRER 7-3 I AR AE Ry wV Bk °C.

JAH AUXADC J& , % 7-3 F 2R BT AUX ADC AR 45 SR 4 7 2 #0K B B OV ERIAE 0x8000. =4 AUX ADC fif
ERW BT g MRS RS IR B A AR . 2 MCU B *_HI B (738, SR04 815 B0 AR O
* LO FAF AR RIHT |, BBEGZ ¥ LO F 74

% 7-3. AUX ADC Jl|B## AR

AUX ADC #I\ SRR Hedn
Ll °C FRiLER = U-HHERIZRI Viss aux oieTemp2 *
WA FE 2 DIETEMP2_HI/LO g
V£ © 0x0000h Bl 0°C Ayt
iﬁgBEggUXCELU % AUXCELL16 ;ngfg%ﬁl—igéf , % CB Z B E A Bh uV FRHLE R = D BIR I Viss apc * 4R
BAT AUX_BAT_HI/LO PLnV RRBEs R = BLH#EHIZR R Viss aux par * 4R
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
OV DAG AUX_OV_DAC_HILO PL uV RRigi R = BLHEHRORE) Viss aux piag * @R
UV_DAC AUX_UV_DAC_HI/LO
VCBDONE DAC AUX_VCBDONE_DAC_HI/LO
OT 5{ OTCD DAC AUX_OT_OTCD_DAC_HI/LO
UT DAC AUX_UT_DAC_HI/LO
Z = H GPIO1 & GPIO8 AUX_GPIO_HI/LO PL uV RRIEE R = BLHdE R R ) Viss gpio * 45 R
DieTemp2 \ / » Die Temp2 register
CB16 -
Bc:s N(El?x BG fiter ] sL:i;lter — A — » AUX_CELL register

BBN — SAR
AUX ADC [
ADC De-MUX

AUX_SETTLE options MUX

»
MISC1 to MISC12 . X 7" MISC1 to MISC12
inputs | ’ . registers

>
GPIO8 7\‘
GPIOT :w / \ » AUX_GPIO register

& 7-8. AUX ADC I &2
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Typ 192 ps
AUX ADC < >
Typ 8 us
4+—>

Round
robin 1

DieTemp2 ><3 Spare slot ><)B MUX 0utpl>< MISC 1 > < MISC 12 >< GPIO1 ><6 Spare slots>

Round DieTemp2 3 Spare slots CB MUX output MISC 1 MISC 12 GPIO8 6 Spare slots
robin 8
Round <

DieTemp2 3 Spare slots CB MUX output MISC 1 MISC 12 GPIOn 6 Spare slots
robin n
( tauxcs _seTTLE / '\

ADC_CONF1[AUX_SETTLET:0] Configured through [AUX_CELL_SEL4:0] bits

0x00 = cycle through the active cells The MISC channels are:
0x01 = lock to Busbar (BBP-BBN) MISC1 = BAT
0x02 = lock to AUXCELL 1 MISC2 = REFL
0x03 = lock to AUXCELL 2 MISC3 = VBG2
: MISC4 = Spare
0x11 = lock to AUXCELL 16 MISC5 = VCM

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)

& 7-9. AUX ADC il &

7.3.2.2.1 AUX BB /ENE
7.3.2.2.1.1 AUX 7l 5i5%

AUX ADC 127849 A X %tﬁ FEL R B A 20 &) 3= ADC & TT R 812, '©187E AUX ADC %12+ B4 BCI
JEI B A AAF JETR B SRS IE I A . AUX {42 ) AUXCELL i 11 %7y BB ifi& ( 5k BBP A1 BBN 5| )
WATZ A (fEK 7-8 HEIRN CB ZHME A% ) |, UILEREA BCI JEHE 250 AAF JEJES . ATumiE a8 2 5 1
CB Zi% 5 FHdeti ik A AUX ADC £k HE g — aéchF.)\ AUX ADC #E47 I &

BT Ao g A e L, R 2R TSR AAF SRR AROE | A5 A REEAT AT AT ﬁ?ﬁzﬁﬁ CB ji#i& (AUXCELL)
g BBP 1 BBN Mll&. BRIN AAF fouo N 1.64kHz | 1XAH 4 T 52 B X CB B¢ BB il i Il & 7 ZLA14ME 4.3ms i
Famf | . AR at 3 A AAF RREmf s nt , Bl 4.3ms ( BROAMH ) . 23ms F 13ms , H
ADC_CONF1[AUX_SETTLE1:0] fifit & . 53 ADC 4+ —#f , BCl JEIE 2% fouorr N 100kHZ.

#E

N TR AUX ADC SEE e ks i, A Gl i AUX_CELL_SEL 45 #7 i) CB JEiE H &
ADC. zzmm%é%‘ﬁ EATHAE R RS AEBIRE | AT IE 455 B 3k AT R iR

7.3.2.2.1.2 CB 77 BB iZE& W&

—AMEFER ( CB MUX %t IsFRR ) 28 AUX ADC %6 J& 1 b 4> it 45 CB 383 ( 243 CB, -4 By, Hrtfn=1%
16 ) #1 BB ( 4> BBP - BBN) #HIENE , lﬁaz%ﬁu&z%aﬂﬂﬁ AUX ADC %E%Eﬂ%%sﬁﬁﬁ/\iau)\o Xl

THAS CB 5t BB BN & , T iZaFE %% AAF FaE A, R 77 22 A 50 .

HI T 245 47 AAF FsE , AUX ADC A2l th MCU & %3 3) CB Al BB 3l ; 4F% 2Bk e £ (i 18 2 4
Beid
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153 CB il ACTIVE_CELLINUM_CELL3:0] W B RhE . XU B i m MG shiliE g5 . flun, 24 148 u%
FEER , MCU ¥ ACTIVE_CELL[NUM_CELL3:0] %8/ 14S , #3FR¥% CB Bl 1 £ 14 A TFiEshIRE
JHIE 15 F1 16 A FIEMEEIRES | ¥ AUX ADC #kit

MCU ] BLfZ i AUX ADC Il & Witk CB #1 BB ifiii. ADC_CTRL2[AUX CELL SEL4:0] #&4t TR M AT B G
Zh CB Bl A1 BB iHiE 84 £ 54 CB @il ei#i € & BB i\l fkm. & 7-10 ilid wfl¥i ] 7 AUXCELL #fif#
WA S BIASIE ) [AUX_CELL_SEL4:0] ¥ & 523 .

WA IE SRR N IE AT AUX ADC |, fii [l AUX ADC *f it %% CB B #H4T — k& . izﬁ%%%#“ L2
AUX ADC Wl &+ iR 2 . MCU N7EIZ1T 5 ADC LbEH < /2 T s s e 2 11> CB X BB @& il & 2 /i $h A7
Zi R

AUX ADC #fH% A J5 ADC LPF. n7ei2 W el F AUX ADC & , &K AUX CELL ( CB jliE ) &
5% ADC TlyEy il AT b, e 7E W47 VCELL ( R H 3 ADC ) A1 AUX CELL ( >k H AUX
ADC ) Ml & LbAhT , AUX BB LWL ENAT . AR ZFHAEER , ESWT 7.3.6.4.

2 [AUX_CELL_SEL4:0] % B N8ie £ 5.1 CB (4 z\;ﬁﬁa?{ﬁzﬂﬁt* ) 5% BB i@ LHT #4{% CB = BB i#
B EVEN REDIRES . SR AUX_CELL_HI ( &5 ) Al AUX_CELL_LO ( 1&% ) AR . AR
AALERIGLE AAF F2E RST8] 2 J5 3T . S AT HAd I ( @%ﬁ%ﬁi%ﬂﬂhﬁzﬁ CBiHIE ) , 4R/ a R BRI
i 0x8000.

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

g r Round\_:' AUXCELLT ) ... S R%‘f”? -+ { AUXCELLS
W robin 1 = robin
a = O =
- N4
£3 £z
SP | Round ... ( AUXCELL <o | Round ... AUXCELLS
Q >3< robin 2 8 >D< robin
< < <<
X = X =
oW oW
< % < %
Round
Q Round Q : AUXCELL5
(QJ' robin n AUXCELLT o b robin n
Q
< = <
p— y’\
o= | Round TN Round ... ... Startvalid AUX ADC
£= robin n+1 o "°7 AUX ADC makes the robin n+1 measurement
o E measurement after AAF is
w3 settled Round
L
26 Round /" AUXCELL2 ) ... robinn+2 o
(&) ><\ robin n+2
9( S
x § CB MUX switches to next Round
3( % active channel robin n+3 - Y
[S)
S | Round AUXCELL2 -
o L= robinm :
91: Lock at the selected active channel until
Round AUX A_DC stop/restart with a different
robinm+1 "7 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 (AUXCELL5)
& 7-10. EARF [AUX_CELL_SEL4:0] % B CB % I F 234 i it it
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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

& 7-11. EAARF [AUX_GPIO_SEL3:0] % B GPIO Ff iR

(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 A TH4E77 AUX ADC RS FPIRSAL

+ DEV_STAT[AUX_RUN] : 87r AUX ADC & 75 IFTEIZ 1T .

« ADC_STAT1[DRDY_AUX_MISC] : M5 MISC fig \ 2 /b 4l il & — IR % B

+ ADC _STAT1[DRDY _AUX CELL]: *4 [AUX_CELL_ SEL4 0] EF1 CB 5 BB il &/ 4 i i — IR 3 .

« ADC STAT1[DRDY AUX_GPIO] : 4firf5 GPIO i ( &3NEAEES) ) #pE— R E . SR 2 R
T B TE

# 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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< Typ 192 ps -
b Typ 8 us "
MAIN ADC
DieTemp1 Spare Spare TSREF Celll Cell2 Cell3 coo Cell16 Busbar GPIO1 Spare Spare
[slot1] [slot2] [slot3] [slot4] [slot5] [slot6] [slot7] [slot20] [slot21] [slot22] [slot23] [slot24]
Typ 8 us
AUX ADC ¢ >
DieTemp2 Spare Spare Spare CB MUX Diag1 Diag2 coe 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 ch

annels set by ACTIVE_CELL_CONF register. Ch1 conversion.

< Typ 192 ps >
Typ 8 us
MAIN ADC
DieTemp1 Spare Spare TSREF Cell Cell2 Cell3 coe Cell16 Busbar 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 ch

annels set by ACTIVE_CELL_CONF register. Ch2 conversion.

< Typ 192 ps >
Typ 8 us
MAIN ADC
DieTemp1 Spare Spare TSREF Cellt Cell2 Cell3 coe Cell16 Busbar 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 coe 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.
& 7-12. & ADC Fl AUX ADC Ktz 8 i[RI

7.3.3 HEH

ZarfHERES CB IE LA 1 AR MOSFET (CBFET) , DASEHLM A U I o P48 i Jfd by A R L I

5 CB 5| & Bery b s B 28 PA X N 8 CBFET Rdson.

Rpson ZHukE. LR AN Fit 54048 CBFET Sk

ANGERF)E A TR .. O AT PLE ACTIVE 8 SLEEP #3817,

PN IESE CBFET il 1384 ( ¥ 7-13 (b)) : lcs
Rdson(qcen-1))

Ji%4: CBFET Sl (5 (B 7-13 (@) ) : lgg = VCell/((2 x Reg) + Rdsonqcs)

= ( B4~ VCELL 2 H1 ) /(2 x Rgg) + Rdsonqcgn +
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— Device
Device
—_———— e
: VCELL ADG
Rve - Ven VCELL ADC signal path
TJ signal path
|
Res ,—HCBn
L
T ”——‘\\l
. Ics “——Cs “—“cC |\\ il
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

B 7-13. PR S I A T R IR B
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 )

© HEEEER] ((AUTO_BAL] = 1) : @ik %757 , EHL MCU W] AFEAEAIEIE s I35 EHLUKIE [BAL_GO]
=15, Rz, S04 8 s blar o Eor A BLE G B A CBFET (i asth. St
BAL_CTRL1[DUTY2:0] fific & .

- 1 MCU B & 4 16 AN idiE DAghAT H s 2

36 R 15 Copyright © 2026 Texas Instruments Incorporated

Product Folder Links: BQ79616-Q1 BQ79616H-Q1 BQ79614-Q1 BQ79612-Q1
English Data Sheet: SLUSES81


https://www.ti.com.cn/product/cn/bq79616-q1?qgpn=bq79616-q1
https://www.ti.com.cn/product/cn/bq79616h-q1?qgpn=bq79616h-q1
https://www.ti.com.cn/product/cn/bq79614-q1?qgpn=bq79614-q1
https://www.ti.com.cn/product/cn/bq79612-q1?qgpn=bq79612-q1
https://www.ti.com.cn/cn/lit/pdf/ZHCSR27
https://www.ti.com.cn
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHCSR27F&partnum=BQ79616-Q1
https://www.ti.com.cn/product/cn/bq79616-q1?qgpn=bq79616-q1
https://www.ti.com.cn/product/cn/bq79616h-q1?qgpn=bq79616h-q1
https://www.ti.com.cn/product/cn/bq79614-q1?qgpn=bq79614-q1
https://www.ti.com.cn/product/cn/bq79612-q1?qgpn=bq79612-q1
https://www.ti.com/lit/pdf/SLUSE81

13 TEXAS

INSTRUMENTS BQ79616-Q1, BQ79616H-Q1, BQ79614-Q1, BQ79612-Q1
www.ti.com.cn ZHCSR27F - AUGUST 2020 - REVISED JUNE 2026

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 7-14. B3N], =50 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 7-15. 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 (&
7-13) . #&tlt DEV_CONF[NO_ADJ_CBJ] fi 2~ T fEAFT H I Ja AH 28 18 LASEAT Y 1) Z 45 ok S o = a8
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
NULFAE—BLE
- 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

& 7-16. T3y

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 |

} | }
| |
+ v v v

‘ OTCB u sed by the
cing blook

& 7-17. @it OTCB M=MK& 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

_— =

& 7-18. R

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 ) .
« W AUX ADC 7EREHs i 12 1k (g =ML IR Bas kN SLEEP 55X ) |, 3K A ARG
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

& 7-19. OV Fl 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 F1 UV_DISABLE?2 % 17 2%t B 28 FAT A s U@ IE A UV A | ) aii i i B B0 4% -

B0 S VC lIE HEE KT OV_THRESH % & , N OV {28248 BkE 2 liE L OV k. i VC iliE
HET UV_THRESH BE |, M) UV {33788 24600 2145 2 il iE L UV i .
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.
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F 7-7. OVUV FH BT

[OVUV_MOD1:0] BATHERN Ut B9
0b00 {21k OV A1 UV 4752 fE1E OV fl UV (4P 5
0b01 HAEAT OV Al UV {47438 i T VC HiA. 2R3 OV A1 UV B A4 A imie
(B 7-19) .

TwHREE N EE 2/ | AN P IREAMRE . TR VC #iE |, 5
TIPS T M 2 A I £ R
UV 4P 42 R # UV THRESH F1 VCB_DONE_THRESH.

0b10 OV Fl UV BIST iZ47 OV 1 UV LL# a8 LUK AG I 4% B BIST ( WE B ) AW,
(ZWiH® , BXREAIER ISR | %7 #R , kA E ADC ) VCELL ( VC jiii& ) ADC Wl Ll il OVUV
7.3.64) R 25EEAT I OV Al UV AT . $h4T OVUV BIST B, MCU Rif 1k ADC
W&,
0b11 FURIEIEST FTHE OV 1 UV DAC. HiZ#ERT , OV Al UV LbAs syl 294 VC #
(ZWiHE , AREAER , WS RAT | i, @iE% OVUV_CTRLIOVUV_LOCK3:0] #{7E .
7.36.4)

¥ OVUV BIST ifT1IEE#TH |, {H MCU J53h ADC , Nl ADC 45 3 %47 28 K (R FF v 0x8000. OVUV BIST 5%
SRz tAFE_SETTLE IElJE , ADC Ml &k E .

s ADC IEAEi24T , 1H MCU J53) OVUV BIST , Il ADC 45 25 A7 a5 AR 77 b 5 — R &= . OVUV BIST %
E‘A‘Hé}tﬁ tAFE_SETTLE ijl ]‘Eﬂ)/ﬁ‘ y ADC Yﬂﬂiﬁ?ﬂ%mg

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

Stop if [OVUV_MODE1:0] = 0b00,
ov oy OV CELL1 «-+ AND
Round robin CELL16 [OVUV_GO] =1

|
tov cvcLe |
;\

UV and uv VCB_DONE_THRESH 65, BN TR uv Stop if [OVUV_MODET1:0] = 0b00,
VCB_DONE fen CELL16 CELLA T ~ CELLi6 CELL1 ... AND
Round robin [OVUV_GO] =1

tuv cveLe tuv cvoLe

I
I
I
I
I
I
I
I
)
I
I
N
>

P Time

Set [OVUV_MODE1:0] = 0b01, AND
Set [OVUV_GOJ =1

& 7-20. OV 1 UV R

7.3.4.1.2 OVUV E&IFINKE
7.3.4.1.2.1 OVUV £

NTEEI OV UV £474% , MCU K& OVUV_CTRL[OVUV_GOJ] = 1. 44k E] GO fah |, Eax T
AT AR BT RAE | RGNS 3 OVUV {988 o Xt LN BB AT S, #7525 MCU HE ¥ &% —
% GO @& LBl & .

* OV_THRESH #ifi#% : WETA VC @IER OV B{H

* UV_THRESH 7iff4% - WEIE VC BIEN UV R{H

* VCB_DONE_THRESH 74745 « BB Ht I 1L 241 VCB_DONE BI{E ( WwREH )

+ OVUV_CTRL[OVUV_MODET1:0] : OVUV i/ =Rk

Copyright © 2026 Texas Instruments Incorporated TR VR 43

Product Folder Links: BQ79616-Q1 BQ79616H-Q1 BQ79614-Q1 BQ79612-Q1
English Data Sheet: SLUSES81


https://www.ti.com.cn
https://www.ti.com.cn/product/cn/bq79616-q1?qgpn=bq79616-q1
https://www.ti.com.cn/product/cn/bq79616h-q1?qgpn=bq79616h-q1
https://www.ti.com.cn/product/cn/bq79614-q1?qgpn=bq79614-q1
https://www.ti.com.cn/product/cn/bq79612-q1?qgpn=bq79612-q1
https://www.ti.com.cn/cn/lit/pdf/ZHCSR27
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHCSR27F&partnum=BQ79616-Q1
https://www.ti.com.cn/product/cn/bq79616-q1?qgpn=bq79616-q1
https://www.ti.com.cn/product/cn/bq79616h-q1?qgpn=bq79616h-q1
https://www.ti.com.cn/product/cn/bq79614-q1?qgpn=bq79614-q1
https://www.ti.com.cn/product/cn/bq79612-q1?qgpn=bq79612-q1
https://www.ti.com/lit/pdf/SLUSE81

13 TEXAS
BQ79616-Q1, BQ79616H-Q1, BQ79614-Q1, BQ79612-Q1 INSTRUMENTS
ZHCSR27F - AUGUST 2020 - REVISED JUNE 2026 www.ti.com.cn

* ACTIVE_CELL ZFA£#% W€ JoRk VC Il T8 FAH I M 20 B Ao il 25
* UV _DISABLE1 F1 UV_DISABLE?2 Z5472% = Hi5e oA VC i IE FHAH N Hh 2 i A5l 45 5

OVUV R/ &IE T LLFE SLEEP B NigfT. MCU H5efE ACTIVE BT R sty 4 , et & T SLEEP
Bil. OVUV (R K4k 2Liz1T , HE| MCU fin & H Az 1k sRa (55 14«

7.3.4.1.2.2 OVUV &

DEV_STAT[OVUV_RUN] = 1 278 OVUV fR##F IEAEIZAT. OV Kl 4 5 [ BAE FAULT_OV1 #l FAULT_OV2 %
TEREh UV AN g5 SR /e FAULT _UV1T FI FAULT_UV2 F1E38.

VCB_DONE Fill A& #hefi | 12 A i b il o 45 R R WL A5 I S I R e il . A RVEAIE S, i
Z T 7.3.3,

7.3.4.2 OTUT 11153

BB O R EY R A2 TSREF 4NN 2 k5 BT GPIO Hi NBH TR BRI . Z b8 Thag
SEAMSLT ADC hig , Rtk | Bifff ADC Zheg el , Bl b a2 prid i i #4 (OT) IR (UT) Hhias A
FITESL . e BIEE T DAC Bk 2 Lhies.

To Main
ADC
O
Comp
GPIO[1:8] = Didital FAULT_OT and FAULT_UT
'gta registers
uT
Comp
To AUX
ADC

& 7-21. OT A1 UT {72

i1 OTUT_THRESH[OT _THR4:0] Al OTUT_THRESH[UT _THRZ2:0] £ ¥ B ) OT M1 UT BE X T A A % GPIO
T IEAF K. B2 GPIO i A H GPIO_CONFn[GPIO*2:0] EX (Hrn=1%E 4 ,*=1%E 8, KRARMH
GPIO #ii N\ ) GPIO 2l B  ADC 1 OTUT A A BE# LN OTUT fRIF 281 2 GPIO #ii A\ .

OTUT Lt# &8 fff | TSREF fE N , bkl 2@ X n. R ( GPIO W & /TSREF ) /M T
OTUT_THRESH[OT_THR4:0] % & , l OT fR¥ &l 242 GPIO k¥ OT #kE. 4R ( GPIO HiJk/
TSREF ) KF OTUT_THRESH[UT _THR2:0] ¥ & , I UT Ry 22K 245 € GPIO Ef UT #k&. OTUT {#
PR Ad F NTC Hu i ri BELE AT 35, 2 WA o

MCU #ifr7E )5 2 OTUT fR¥r25 2 8 A H TSREF. H[ , OTUT R &K rE GPIO ¥ A LFrE OT A1 UT
[T TS B 3 il E = pa
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7.3.4.2.1 OTUT &7

OT Al UT 1328 B H £ 4Nt OTUT _CTRL[OTUT _MODE1:0] #HIiEiTR | # 7-8 ILA T XEETHNA. A

TJEEh OTUT &4 , MCU % & OTUT_CTRL[OTUT_GO] = 1.

R 7-8. OTUT R Bz TR
[OTUT_MOD1:0] TBATAER 5 B
0b00 1k OT A1 UT {448 21k OT 1 UT {448
0b01 HHIBAT OT 1 UT &4 333 i E GPIO #iA\. £RYE OT Al UT BIMEAR 254 R4
GPIO $iN (& 7-22) .
TwH R GPIO MEiEf £/, ?ﬁﬂﬂﬁﬂﬁ FIRZAHE . KT IERE GPIO %
N, BT e 2 A L 2 W A 45
OT Ry 284 OT H{EF OTCB |‘§EHEO
0b10 OT #1 UT BIST &7 OT 1 UT bhi#s AR A IR 4% -1t BIST ( WE B ) A
(W& , BREMER  ESHTY |12 , kB E ADC 5t AUX ADC fIRFE ( GPIO m & ) ADC &L
7.3.64) BT OTUT R 483471 OT A1 UT A IASTT FH o
0b11 HEIEIZT FTHRE OT M1 UT DAC. fEiZ#sUT , OT Ml UT Lhis s e 2 5.1 GPIO
(LW , AR E ST [ 08iH. ik OTUT_CTRLIOTUT_LOCK2:0] 85t .
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

uT

Round robin

| uT
f ‘.- GPIO8

tur cvere

X

oT I OTCB OTCB
| . GPIO8 | GPIO1 GPIOS .
tor cvoe | tor cveie
< »le
- 'I‘

»

»

|

|

uT uT '
GPIOT e GPIO8 I

|

|

1

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

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

Set [OTUT_MODET:0] = 0601, AND
Set [OTUT_GO] = 1

7-22. OT 1 UT ##tE

7.3.4.2.2 OTUT EHIAINLE
7.3.4.2.2.1 OTUT 4%/

#afk TSREF LS H . A T3 OT M UT /4748 , 4L MCU &% OTUT_CTRL[OTUT_GO]=1.

GO e, T XTUT?Z?%&RE.J&?‘T?T@%
P MCU Ki%k 5 —% GO & LAl b & .

. OTUT_THRESH[OT_THR4.0] - WEBFTE A %% GPIO #i ) OT B
* OTUT_THRESH[UT THR2:0] : &% & A4 % GPIO i A\ UT H1H

+ OTCB_THRESH %17 %%
« OTUT_CTRL[OTUT_MODE1:0] : OTUT izfTHi ik %
* GPIO_CONF1 % GPIO_CONF4 : T & L3 GPIO i

: % & OTCB [®{H 1 COOLOFF B ( B )

HIF RIS M5 R

Time

ez AE
SRIGHER LS B OTUT R4 45 o Z6 LU R B BT AT 5 2, 4T
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OTUT fr#/" &% il LA7E SLEEP ##3 Fia1T. MCU H4eft ACTIVE #a N aahfrira: , a8 FE T SLEEP
Fixle OTUT fRIF K 4kELIZTT , BHH| MCU iy & H A7 1R BRA 551

7.3.4.2.2.2 OTUT #£&

DEV_STAT[OTUT RUN] = 1 #5755 OTUT {4/ EfEi /7. OT Kl 5 R Mefe FAULT OT %4758rh - UT Kol
L RRIWE FAULT_UT %4728t

OTCB Huill AN e s , T L T B A 1 L o 4 2R OWAE B {5 L S R 8 I TE . A ORTRAEE R, T2
7 7.3.3,

7.3.5 GPIO I &

Zestt BA )\ GPIO. AILLiE GPIO_CONF1 & GPIO_CONF4 %17 #: 44 GPIO 4wfe NUA FIicE 2 —. i
R, 484 T SHUTDOWN #iliH | AT GPIO #0K R I H 59 FHiiT M.

DISAB

LE TP AT CENR A 573
GPIO ADC TR (=L
w4 | F Xl w | e ';;J‘i ;ﬂ ADg ;LL” % MB_%IgI:::(BgTRL [Ss: I'_?ﬁ?ﬁ‘ y | IFAULTIN_ EN] =
GPIO1 N
GPI0O2 N
GPIO3 | ¢ v v v N N v v v (F E
)
GPIO4 | ¢ v N v N N v N v (SS)
GPIO5 | v J v v N N J v v (MISO)
GPIOG | ¢ v N v N N v N v (MOSI)
GPIO7 | v v v v N N J N v (SCLK)
GPIO8 J J v J v v J v V(N KPR
)
GPIO i E ]
DISABLE FrBELA WX OTP BEATHFE , WX R LA BN GPIO L&
s 4 GPIO Eﬂﬁﬁ?ﬁ%ﬁ)\ﬁﬂ‘ , ARAE LA AN L T DA B AR T Vi B Vi 2 13852 0. S5 R R
7E GPIO_STAT %1£ 8.
Hi ADC 71 OTUT ;;;o&gﬁégﬁ EEG Q%Céi ; i;j%(;gu AUX ADC ) Il , A {EJy OTUT fR4r 88 idi N . 7t - &%t T
1% ADC }GiPIO #ic 8y feE ADC (3 ADC Fil AUX ADC ) #4705 . 7nfi] - A ik 0kl & GPIO _EI¥H
. = GPIO BB ¥l B F (/£ M5 EHi%E CVDD ) » BH#RS WM E R GPIO_STAT Zifristh.
fi% GPIO B E N H v AT B HPIRAS W R R7E GPIO_STAT FfEd .
N ADC 5§ B4 |GPIO TEAHE L4 , B E A ADC ( & ADC il AUX ADC ) #h47ll & .
ADC #1535 F+; |GPIO fEPHR R i , L& At ADC ( 3 ADC Fl AUX ADC ) 1Tl & .
. M MB_TIMER_CTRL Z {728 ANAZNS |, GPIO3 #4128 LU TRl izl . %0 B itk e T
GPIO3 - FAT A i N /460 H i
. SPI FHit * GPIO_CONF1[SPI_EN] = 11} , GPIO4 % GPIO7 #/& LA SPI LasfHil sk ZICEMM
T GPIO4 % GPIO7 LR N /A L E .
. f GPIO_CONFIG1[FAULT_IN_EN] = 1 Hj , GPI108 ?ﬁ%ié DURESIN | Witk GPIO 23 (& H P
), XK E FAULT_SYS[GPIO] = 1 Jfi NFAULT A% ( Wi ) -
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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

& 7-23. 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 7-24. B HA STOP fiiff] UART M BLi

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 7-25. 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) |<_

i 7-26. 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
A4 ] L
(A RLAEFR Ll BPLAAFR Yo
INIT 7 |FRAME_TYPE |1 =2 L& FRAME_TYPE 0 = 52 SR
6 |REQ_TYPE 000 = FZL(F I RESPONSE_BYTE | ¥(3 5 1i%(
5 001 = MBS A 0x00 = 1 575
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 4545
0 001 =2 5ty
11 =8 454

(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 7113, FIFHEX
fr & W LT
BLA&FR B R4k P

Bl | WHFEAML Bed 7 | 7F REG_ADR i §i & M5 77 2% 3R [71 i $ic b
[0] £ REG_ADR iy 45 5 B 5 N\ 75 1798 1 bl [0] 18

il

R4

T i S A 4 75 LR [R5

0x00 = 1 A1

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 =%

A CRC (THM IR ) REARY L5 F2 H (HUE 52 8. CRC RRKAUT 2 B KEBRiE g 2 R
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 RIS, I HE R RIE R AL, & 7-27 B T AL B

52 TR KR 15 Copyright © 2026 Texas Instruments Incorporated

Product Folder Links: BQ79616-Q1 BQ79616H-Q1 BQ79614-Q1 BQ79612-Q1
English Data Sheet: SLUSES81


https://www.ti.com.cn/product/cn/bq79616-q1?qgpn=bq79616-q1
https://www.ti.com.cn/product/cn/bq79616h-q1?qgpn=bq79616h-q1
https://www.ti.com.cn/product/cn/bq79614-q1?qgpn=bq79614-q1
https://www.ti.com.cn/product/cn/bq79612-q1?qgpn=bq79612-q1
https://www.ti.com.cn/cn/lit/pdf/ZHCSR27
https://www.ti.com.cn
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHCSR27F&partnum=BQ79616-Q1
https://www.ti.com.cn/product/cn/bq79616-q1?qgpn=bq79616-q1
https://www.ti.com.cn/product/cn/bq79616h-q1?qgpn=bq79616h-q1
https://www.ti.com.cn/product/cn/bq79614-q1?qgpn=bq79614-q1
https://www.ti.com.cn/product/cn/bq79612-q1?qgpn=bq79612-q1
https://www.ti.com/lit/pdf/SLUSE81

13 TEXAS

INSTRUMENTS BQ79616-Q1, BQ79616H-Q1, BQ79614-Q1, BQ79612-Q1
www.ti.com.cn ZHCSR27F - AUGUST 2020 - REVISED JUNE 2026
Eo ) 2o
£ iz H
)
MSB LSB MSB LSB MSB LSB
Normal Order 7 ‘ ° ‘5 ‘ ¢ ‘ 3‘ 2‘ ! ‘0 7 ‘ 6‘ s ‘ ¢ ‘ 3‘ 2 ‘ 1‘ 0 [®e%° | 7 ‘ 6‘ ° ‘ ¢ ‘ 3‘ z‘ ! ‘0
. ) £
§5 §s 55
( ) )
git-streamorder o | 212 |2 [ e[ s [ [P [a s [afs[ o] weaPlala s e]s]e]?

B 7-27. AL

CRC (0x0000) F IfEM IR AR . SR )G 5 OXFFFF #E47 5 80 SR VIEZAIR |, DURSRAETRT S 0 4%,
SRIG R Z T AR LA Z T (0xC002) , EEIHFE T 2 775 CRC. fEM R | M r A 2 17 A5 2 itk
TREE. ERAOMSEWME , FFHZERBEREZTHTREHE., ZUOBESEE , BHENGE T 2 777
CRC. fltn :

Bl A 2 i ERi%E AT CRC T

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

& 7-28. BHREUS 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 35
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 (sl )
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.

{EHE 7-29 , HA &M S1 & S3 iHL 16 MNHUSH R IR 3 iZ a2 HIm N2 3 AL g Mt (> 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
& 7-29. HEAREEUF 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

& 7-30. | HBREUB A
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/ 7-31. T BEARM
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
A5 7> HIE COM*P Al COM*N 51 JAI_EA% i B A% Bt RIS Bt . 7 2 S5 MFHER T | f2AE i E |, Hh &Y
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 7-32. 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 AR HIREASKRIE R EAL P R U, SR RER A B ARID A 5E 1, A B NG 0.
DEBUG_COMH/L_BIT[BIT] = 1 Bt F-F> COM s 14 I 14545 o

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

FATH Y E BERR 7. 24T 4 2420k 74 BERR AL E A 1 I, B 20 A B 1 i 8

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

HER ) IE IR AT R ol 76 B se i % B DEBUG_COMH/L_BIT[PERR] = 1. TS5 Fi4k 478 % E BERR 15

NI EE R, SRR R ST

Communication transmits
from UART  ~ ~

VAN
o / N\ —_
| ‘ S |
/ \ |
I _ I / \ I -
g g | / \ gl
| 5 Fy / N lg 3
T < 5 | / \ < £
Byte in dalsy_ch_am I % £ / \ |§ 5
transmission € 3 / \ i £ I
< b 3
| £ 5 I/ DATA[7:0 \ |—°§ g
% SYNC[1:0] & [7:0] g &
+1 :
COM*P - COMP*N < — % I I A N A A R A A _11! % - >
SYNC=2boo DO D1 D2 D3 D4 D5 D6 D7 |
—_ = —
\ /
\ /
\\ //
~P Additional bits used for daisy chain transmission 4 ~
z _ B
g 5 2
2 5 2
£ a5
3 L 3
@ SYNC[1:0] DATA[7:0] & o

|
I

-
v

COM*P —-COMP*N €— — —

0 D1 D2 D3 D4 D5 D6 D7
1.375 us of bus idle SYNC =2'b00 0o 6.5?12 nomi3nal ° 0.5 us of bus short

Bl 7-33. LT e X
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xR 718, FHEFEFTEN
Prig L]
RTSAD (B0 ) | FRoRFSILE , MR R IR NS 5. B0 MBE S A SYNC S T AU FPE R
SYNC[1:0] (2579 0b00. SYNC fir fH T4 s B PP Al =715 LI 3 A A S, AT S5O e S R B v 1 R 0 g sc il

WoERas (1 42) WELE (SOF) ALt 48l 3 T R AL 717, RIS S5 WURIT 46 HERRER 1 75 ZEAE H %A BORAL BLE S

T AT sS , SRS A TTRE SOF 7 , BN EHs UART B S HoA 3 ks .

IR R & B KAME D o SRS AR £ K/ ME Bkt S ) ) 515 8OF H B 5 B T — 4> SOF fiz.
UART COMM CLEAR 55 # & UART #idt , i @iZERMMLE . Fit , COMM CLEAR G F— A5 4t
¥ SOF &HE N 1, By COMM CLEAR #i78 R 461 b UART F 5375 3@ 15 .

Data[7:0] A ST T
AR BERR AT RIEIR . A2 R TR T BERR M5, b2 W BERR = 1 ML T RHif
(11) T

TR BRRLAD 2 I — BT T BT B0, BRI T — /B T REE SR E 4R . AT , [BERRY] {1
i S O W L 9 M0 A
RRBR (CEL) [HRss 4R

FHTEL 2MHz ( B Keh 250ns , BiEEXT 500ns ) FMA AL, AN 7T A AL BN TR EC D T UART 0%
F(IEHFIBITIRE TN IMbps ), (BT ARSI H G 2 AR A o G5 WG FH 575 2 18] A 25 PR I TR E SR AE SRS
FOUN , BEE S RREE LR, NIE NIRRT IRE . EXAMEO0T |, 305148 i 18]
PSR i A5 AR o 2 U VF i STACK_RESPONSE 7 A7 25 15 B A8 M IS il o 1) 7715 2 [B) 4 NS 1) 715

Apply to response frame only:
Additional byte gap configured by
STACK_RESPONSE delay

Up to 8.375 s for a byte \| Up to 8.375 s for a byte
< > D e —
'—l Byte I—l— —————— '—l—l Byte |_|_ ________ "_
| | |
| | |
> Bt
% L] |

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 7-34. ZG1E8E TR S

7.3.6.1.3 4585

M SHUTDOWN 0 getE R AL 5 , ENUIZHR LT PR sh a7 iaME .

« ENLKIE WAKE ping PAH & 2efh el i 28 HE N ACTIVE Bix. 7EiZidfErdh | S 488E b 10 28 MR 4 JL7E 3 4%
BRI E (RS EERR AR ) SR E H H T COMH 1 COML ¥ H
- SERIZEBE , SRS

o ENPAT AZNFHE , TR EEAS B FL A A
- SEROZPIRE |, BUR SRR RS NFI R Z U S N .

« EHLEE COMM_CTRL[STACK_DEV] #1 [TOP_STACK] fii. ¥&Ii (ToS) #:4-#2%H] H: COMH ( = COML ,
TR IEE 7 ) IRIESE
- SERGZPRRSE , DR SCRERTA A, BRIV E N AU B N HEARIEEU S 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 ' [DIRO_ADDRY = 1 st [DIRO_ADDR] = 1 st
comL comL comL
BO: Receive WAKE p ing.
II }gw; tsgL| Ifas b e II II [STACK DEVI-0
aul - TOP_STACK] = :
[DIR_SEL)=0 (both TX a is disable [DIF_SEL]=0 Host: [DIR_SEL] =0 [TOP_STAGKI=0  Goniigure 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 [« 1% 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]

i 7-35. L B 23T I8
7.3.6.1.3.1 (HHHECAIHESE

ZHEE ] WAKE ping/ & 18 SRR 3 HAE 25 0 5 4 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 |
A WAKE ping 5% WAKE % iK1 %Uﬁaémﬁraé%s#jziﬁ&%&#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 .

B OTP Hhrffge bt bk R gw A2 | W BRI 24 Hbdl J9 0x00. A 748 B ML S AT 384k (ALAL & — AN Bk i HEAR ) 18
S, EHLR T IR 0X00 23 fhihl . 7500 | 2e4F b gg LR Fm)

o BRAEENE AT DAMETE LS, AS— 522 0x00,

PTG 24 i bk #0620 2 44 IIﬁT“ M. WmtRul , WAL 0x00 , M~ —ANEefF bk L 42 0x01 , F—/ 8%
bR DA 25 002 , MR I HE .

TG A3 F SRR Z 71, BrE 80 Ub T ACTIVE K. 7EZRETN |, SRR BEANG 4 | Eimd
BHT A G . R CONTROL1[DIR_SEL] W& , B3I hkid 26 & Ak itk % & v DIRO_ADDR 7517
% (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=
7-36. BTk
)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

™
RX

MCcuU

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

B 7-37. S TEEE T B8R 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

& 7-38. £ P FESAATE R BEWTIT B DL T Uy 15 B 2 F

(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 7-39. SPI L83 EHERACE

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 7-40. SPI 34k CPOL 1 CPHA

MO SS PUBWIWIOY

UbIH SS puBWWOD

MO SS PUBWILIOY

(@
p))

thiaHiLOW
fsek

tacriLow
fsew

IDLE

-

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

DATA out

X

tvau mos!

w
y 3
NYH \\\\\\\\\\\\\\\\ Z--- 3] 2
5 v = @ 5
= =5 & 2 2
O O =
"o [2Xe} = =
2 2
= o
w
w 2
w 3
(=]
= H
2 o
] ]
S N S oxF--
WH
3
“““ EOREN S > O >

tcHiLow

fsci
 —
|
|
|
I
l

tcriLow

fsewk
>
thomso

twosiois

tvaLio mos

tvaLp mos!

4

CPHA=

=0

CPHA:

&l 7-41. 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

Copyright © 2026 Texas Instruments Incorporated BRI GE T1

Product Folder Links: BQ79616-Q1 BQ79616H-Q1 BQ79614-Q1 BQ79612-Q1
English Data Sheet: SLUSES81


https://www.ti.com.cn
https://www.ti.com.cn/product/cn/bq79616-q1?qgpn=bq79616-q1
https://www.ti.com.cn/product/cn/bq79616h-q1?qgpn=bq79616h-q1
https://www.ti.com.cn/product/cn/bq79614-q1?qgpn=bq79614-q1
https://www.ti.com.cn/product/cn/bq79612-q1?qgpn=bq79612-q1
https://www.ti.com.cn/cn/lit/pdf/ZHCSR27
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHCSR27F&partnum=BQ79616-Q1
https://www.ti.com.cn/product/cn/bq79616-q1?qgpn=bq79616-q1
https://www.ti.com.cn/product/cn/bq79616h-q1?qgpn=bq79616h-q1
https://www.ti.com.cn/product/cn/bq79614-q1?qgpn=bq79614-q1
https://www.ti.com.cn/product/cn/bq79612-q1?qgpn=bq79612-q1
https://www.ti.com/lit/pdf/SLUSE81

BQ79616-Q1, BQ79616H-Q1, BQ79614-Q1, BQ79612-Q1
ZHCSR27F - AUGUST 2020 - REVISED JUNE 2026

13 TEXAS
INSTRUMENTS

www.ti.com.cn

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_VCOW1

FAULT_COMP_VCOW2

FAULT_COMP_CBOW1

FAULT_COMP_CBOW2

FAULT_COMP_CBFET1

FAULT_COMP_CBFET2

FAULT_COMP_MISC

FAULT_UV2

RY Btk FAULT_OTP FAULT_COMM FAULT_OTUT FAULT_OVUV FAULT_SYS FAULT_PWR
BRERREFE | FAULT_PROT FAULT_COMP_GPIO FAULT_OTP M FAULT_ COMM1 FAULT_OT FAULT_OV1 FAULT_SYS FAULT_PWR1
BAK 1 K
FAULT_PROT FAULT_COMP_VCCB1 FAULT_ COMM2 FAULT_UT FAULT_OV2 FAULT_PWR2
2 N
FAULT_COMP_VvCCB2 FAULT_ COMM3 FAULT_UV1 FAULT_PWRS3

(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, ES K 7-42, B EARTT IH RPN EIR SN .

|—{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 7-42. A28 {50 NI R SRR S

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 7-43 JEoR 1 MELE AT I i 4 3 3 2 A i T TP 25 1 B4 o 2 s 451«
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[DIR_SEL] =0 [DIR_SEL]=0
COMH COMH
RX RX
(1) S3 is NOT at fault, returns its
33 response frame (fault status bit is s3
0b000) & transmits to S2
COML COML
[DIR_SEL]=0 v [DIR_SEL]=0 y
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 MH
(3) S1is not at fault, so it “OR” 0b000 to the Fault co
Status bits (resulting with 0b111) of the response frame AT Fault
S1 and transmits to BO S1
S1 will set FAULT_COMMS3[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 Rx 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

] 7-43. ACTIVE 0T B HBIRAS (RIS AHEEN )

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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ro T T | CoT T T i
| [DIR_SEL] =0 | | [DIR_SEL] =1 v
|
| |
| |
| S3 |
| (ToS) | S3
| |
| |
\ A } ;
| | |
! ‘ ! |
; [DIR_SEL] =0 | i [DIRSEY=1 o
} ‘
| |
|
1 s2 \ s2
| |
| |
|
| X | ;
| : : :
|
| [DIR_SEL]=0 | } [DIR_SEL] =1 v
| |
| |
I I S1
| St | (ToS)
| |
| |
\ A } ;
| | |
| \ | I NFAULT is asserted if BO
\ [DIR_SEL] =0 | \ [DIR_SEL] =1 y  feceives Fault Tone
| |
| |
| |
! BO | BO
} (base) Mcu i (base) MCU
| NFAULT < I | NFAULT |- »{10
| | T
| 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

E 7-44. KIS S B SEE AT
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~
A

& 7-45. 1S5 R R A
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

X e
that will cause a fail

To
NFAULT

REF
Control to select

reference voltage
— GND

Reset

& 7-46. H5JE BIST

7.3.6.4.2 AL E

7.3.6.4.2.1 KW

IS WA ARSI B S R VB, SRRSO . SRR L BEREN Nigr , - H5 ADC &/
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 L AT A S Ao B . YRERKKEMR | ASPATETHIESE S, BENER RS LR .
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 .

Main ADC Path Latest VCELL
Unfiltered value
Filters . AN T T~a
|Cla | * SAR De- | [ ¢ || pigi >
MUX [ igital | | ToVCELL \
A/L\?’ M ADC MUX . LPF registers  \
b \
A\ \
v
Comp » To FAULT_COMP_VCCB
register
s CB Filters AUXCELL value
= 4 I
\ /
AN -
MUX BCl & MUX SAR De- S -7 )
AAF filters ADC || MUX Comparison threshold set by
To AUXCELL register DIAG_COMP_CTRL1[VCCB_THR4:0]
If single channel lock is

enabled
AUX ADC Path

B 7-47. BLE HEERE 2 W

TGRS HENE B AT, EVHR -

* {£ ADC_CTRL2[AUX_CELL_SEL4:0] ¥ & I & Fr & H4F i AUXCELL i85 |, JFH AUX ADC #% )5 FH 7 4b
FiEa A

s EIFRZZCWIR AT, S0 AUX ADC ig1T #4105 AUXCELL J8iE |, DAAMEILER 7.

* ¥ ADC g F I ib TR .

« j#il DIAG_COMP_CTRL1[VCCB_THR4:0] % & i%# (VCELL - AUXCELL) tL# 18 -

« @it ADC_CONF1[AUX_SETTLE1:0] ;J AUX CELL @i i% 5 Al 7 A2 5 i 1]

BT R R R B , EPAT AT #R4E -
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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 e e 0 B U B A P TG R AR R B
« R [AUX_CELL_SEL] %% : SErikidiE %4 AUX ADC JllE ., AUX_CELL_HI/LO 2517 2R FEERE -
o EF T T NUM_CELL A & fim s
« T BBVC_POSN % H :
- 1E BBVC_POSN1/2 2745+ Ja Fi 7 A AR d i
- JAM T BBVC _POSN2[CELL1].
- £ BBVC_POSN1/2 i 1 HiA LA HIi8IE .
- [AUX_CELL_SEL] #8iE % BBVC_POSN1/2 v ik [ 4E i i
* 7 ADC 8 AUX ADC X HIalR i B N5 .

J5 ADC % LPF &1 :

H#EE ADC fEigfT , Mt &ESRM AT LPF. SZiiE 2 W LPF kRIS &4&A4> VC i@iE Al BBP/N iHiE &4
LPF. —¥—A> LPF #uﬂ"ﬁo

Bitn , B I 1 LPF , f N ( EDERES 1 () ADC TS 45 5 ) 10k 3] LPF1 Az LPF — Bita) .
LPF1 12 LPF ffi i A0 B EL 8. ¥ Ltb LPF1 A2 LPF 2 AN, DR LFP1 Fig4T , AREHEIEE T
—/> LFP. AT LPF Rfgi@Ed 262 | U FAULT _COMP_MISC[LPF _FAIL]=1.

M REANE S HCEIE A LPF #iit— ki, ADC_STAT2[DRDY LPF]=1. HE ¥ ADC 71T , LPF KIi2 Wi
B ARG G FLLslT

Main ADC

Conversion :
|

VCell 11 LPF BB
|
|
|
| ° °
! . .
| . o
! L[]
|
| [ ]
VCell 16 | » LPF 16 *» X
|
|
|
Busbar: » LPF BB —’_> BIST Pass/Fail
| Compare > Indicates with
| [LPF_FAIL] bit
|
|
| o | wux DIAG
! o " Lrp
| >
| .
! Inject Fault to check
DIAG LFP by setting
[LPF_FAULT_INJ] =1
Copyright © 2026 Texas Instruments Incorporated TR 15 89

Product Folder Links: BQ79616-Q1 BQ79616H-Q1 BQ79614-Q1 BQ79612-Q1
English Data Sheet: SLUSES81


https://www.ti.com.cn
https://www.ti.com.cn/product/cn/bq79616-q1?qgpn=bq79616-q1
https://www.ti.com.cn/product/cn/bq79616h-q1?qgpn=bq79616h-q1
https://www.ti.com.cn/product/cn/bq79614-q1?qgpn=bq79614-q1
https://www.ti.com.cn/product/cn/bq79612-q1?qgpn=bq79612-q1
https://www.ti.com.cn/cn/lit/pdf/ZHCSR27
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHCSR27F&partnum=BQ79616-Q1
https://www.ti.com.cn/product/cn/bq79616-q1?qgpn=bq79616-q1
https://www.ti.com.cn/product/cn/bq79616h-q1?qgpn=bq79616h-q1
https://www.ti.com.cn/product/cn/bq79614-q1?qgpn=bq79614-q1
https://www.ti.com.cn/product/cn/bq79612-q1?qgpn=bq79612-q1
https://www.ti.com/lit/pdf/SLUSE81

BQ79616-Q1, BQ79616H-Q1, BQ79614-Q1, BQ79612-Q1
ZHCSR27F - AUGUST 2020 - REVISED JUNE 2026

13 TEXAS
INSTRUMENTS

www.ti.com.cn

A 4

Main ADC |

Conversion :
|

VCell 1 : LPF 1
|
|
| . .
| . .
| . :
| L]
|
| .
VCell 16 | o LPF16 M i
| ]
|
|
Current : » LPFCS —'_> Pass/Fail
BIST

I Compare > Indicates with
: [LPF_FAIL] bit
|
|
! : MUX DIAG
| . " LrP
| >
|
|

L

Inject Fault to check
DIAG LFP by setting

[LPF_FAULT_INJ] = 1

Kl 7-48. j5 ADC LPF i ( HEBRERKE LPF1 K56 )

AN | B EATR A PAISAE 2 LPF A & ) IhRE. Eid it E DIAG_COMP_CTRL4[LPF _FAULT INJ] =1 Ji&E
BrEEhE ADC |, 2348 mi2 b LPF v NGRS | AITTLE LPF 2 Wrks 2 1 n] s ) & A= s |, ARG W& [LPF_FAIL] =

1. WA5ER)E , RFERE [LPF_FAULT INJ]=0.
7.3.6.4.6.2 B EMRE

L5 H s R A A 2R AL, iZ AR @K 3 ADC M5 AUX ADC 5 (5 EAT LRk 7 A i PR FE I
N7 3 ADC At AUX ADC Ml & I ELEE , MCU i/ [AUX_GPIO_SEL] & & #iE F Nl 1E I 3 2% 12 Wik
. EZACE T , = ADC Al AUX ADC [ LLEUE s 73 7l 15 45 DIAG_MAIN_HI/LO Zi{7#5# DIAG_AUX_HI/LO

A
Main ADG Path

GPIOY
. GPIO SAR De-
. MUX MUX ADC MUX

GPIOS
SAR De-

AUX ADG Path

GPIO Measurement

-~

~

N
To GPIO N
\
Measurement \
registers +
Comp » TO FAULT_COMP_GPIO
register
GPIO Measurement
A
\ s
N - -
Comparison threshold set by
To AUX_GPIO DIAG_COMP_CTRL2[GPIO_THR2:0]
Registers if a single
GPIO is locked

K 7-49. #ECEBHIEE (GPIO) M &2 W

FETT AR FE R B LB 2 A, EHUHELR
& ADC A ZiUJR F Ak T s AR X
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« ZPRMFTH GPIO ilii7E ADC_CTRL3[AUX_GPIO_SEL3:0] % & Hit/TH.E , 7 H AUX ADC & )i i 3f4k
TESHA.
* @i DIAG_COMP_CTRL2[GPIO_THR2:0] 1% B it % LM -

EFSR R B R R LB | EPAT AT HRAE -

1. & DIAG_COMP_CTRL3[COMP_ADC SEL2:0] = GPIO Jll &7 ( B 0b101 ) ¥ & [COMP_ADC_GO]
=1,

2. XT [AUX_GPIO_SEL4:0] A FHRRANEIE |, 4 FH b abs[ ( R H 3= ADC K GPIO - kH AUX ADC
f1 GPIO ) ] < [GPIO_THRZ2:0].

3. SEFFILEBGER , X AR 2214 64 > ADC #& i [A]

4. *4 ADC_STAT2[DRDY_GPIO] =1 i} , GPIO & Eb# 58 it

FHKEA FAULT _COMP_GPIO 251748 ISR L 5 45
ADC LEE IR -
N HMWEHEMERNEHET,BHEAS B SEENE L. LKk P L
FAULT _COMP_MISC[COMP_ADC ABORT] = 1. [DRDY_GPIO] =1 H FAULT COMP_GPIO = OxFF.
[AUX_GPIO_SEL3:0] % & N8R/ EE E, MEEGS T A bR AUX_GPIO_HI/LO 947 #5 ¥ 4 55 & N ERIA
& 0x8000.
£ FHIETFORE BB LB K T R B B
* [AUX_GPIO_SEL] &BTR , ik GPIO ARl E NiH{T ADC & . AUX_GPIO_HI/LO A7 2R FFEA

. XHWEH T NIE GPIO %4 T J[AUX_GPIO_SEL] B4 ¥AT4T GPIO i B A4 ADC & 15 .
» ¥ ADC B{ AUX ADC =Mk % B i L
7.3.6.4.6.3 HEHH FET o2&
A L@ IT S 44 FET 35 b FET Wi E (iBid AUX ADC #4% ) St E (i8id 3 ADC 542 ) kAT
HLCH M FET . BB TR A ) AUXCELL W& A(H , MCU i ] JAUX_CELL_SEL] % &1 1Z2 Wik &
WEASUEARANEE F RIERINZIEWKE . AUXCELL HLBHE KR &4 DIAG_AUX_HI/LO 2747 %% .

Device

—_————— =
I
R | VCELL, cell voltage
ve — Ven measured by Main ADC from
1J d VC pin
I
I
Lo | *
¢ L o comp To FAULT_COMP_CBFET
| registers
A I
+
l » Comparison threshold is fixed to
Rve rH VG, | Cee AUXCELL < ¥ of VCELL
L .
R AUXCELL, cell voltage measured by
J AV b cen, . AUX ADC from CB pin
T L
I
I
I
I

Bl 7-50. B4 FET 28

FETFE RS FET BB 28T , EHELR
* ¥ ADC PUZEZAEIZAT .
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* £ ADC_CTRL2[AUX_CELL_SEL4:0] hi4TECE , LAk CB FET () AUXCELL ifiif .
« @it ADC_CONF1[AUX_SETTLE1:0] y AUX CELL @& % £ it 7 i A 5 I 1]
o WRBEELEEAT |, WEE CB.
+ i1t DIAG_CBFET _CTRL1 Hl DIAG_CBFET_CTRL2 %17 %% B i) CBFET.
- ‘%I 8 A CBFET LA A Al HANiES: CBFET HRL AT SRIE H
- WA RO EOT AT .
EIF45 CBFET L |, B HATEL F#AE ©

1. LLES:EAUS 3 AUX ADC.

2. @it E DIAG_COMP_CTRL3[CBFET_CTRL_GO] =1 JTJ3 ik E ) CBFET H-445:d 24 dv/dt i),

3. %% DIAG_COMP_CTRL3[COMP_ADC SEL2:0] = CBFET % ( Hl 0b100 ) }¥% & [COMP_ADC_GOJ =
14

4. PBMHIFE L EcE K CBFET , JHu#t AUXCELL Ml &4 (it CB i ) &7/ T VCELL I&E(4 (i#

it VC iEIE ) M. NS AE D) CBFET.

24 ADC_STAT2[DRDY _CBFET] =1 i} , CBFET ELA& 58 e

6. XfH/th CBFET MIiti%k E B2 1% M. N7 M izl 5 i) CBFET , MCU ik DIAG_CBFET1 il
DIAG_CBFET2 %1% |, S5 % B [CBFET_CTRL_GO]=1. &N , i@t ki% [CB_PAUSE] =0 &4 CB %
IR IR I SA T, T 5% o Z s F ) CBFET JR7E NI B i CBFET Lk E .

o

TN A FAULT COMP_CBFET1 1 FAULT COMP_CBFET2 %4728 ARG LI 4s B . 8 50 X oAb 0% DL L 45
41 CBFET.

ADC W& H R4 -

ZC S ST 71 = 1 R O G S S N N S N = B CBFET EAE S T ' S | o i
FAULT_COMP_MISC[COMP_ADC _ABORT] = 1 , [DRDY_AUX _CEL] = 1 , [DRDY_CBFET] = 1, } H
FAULT_COMP_CBFET1/2 = OxFF. fn%# [AUX CELL_SEL4:0] ¥ B N8 E R EE b, WALE BT bk
AUX_CELL_HI/LO A7 2 ¥4k B B N BRIN A 0x8000.

2 BFLLE T 4 B0 B ) L B A T R 2 R B R
« M [AUX_CELL_SEL] %% , SEUikimiE %4 AUX ADC JllE . AUX_CELL_HI/LO FFA7 23R HFFERE.
o & T ET NUM_CELL M & 1385 .
« X BBVC_POSN X # :
- f£ BBVC_POSN1/2 i #s 9 Ja 7 FI4AREIE .
- JBH T BBVC_POSN2[CELL1].
- {£ BBVC_POSN1/2 Hig £ 1 BN LA idiE
- [AUX_CELL_SEL] #%8ii5& % BBVC _POSN1/2 v Firik (AT i il 14 .
« & ADC = AUX ADC % Elk A& % B NS
« CB IEfEisfr AR T B 1EHR,
* 1E DIAG_CBFET_CTRL1/2 %4454 A H 8 LA L1 CBFET , /8 H ™ALL %4 CBFET.

7.3.6.4.6.4 VC 71 CB 112
Zes ] LIRS VC A0 CB 5| E Pk iER:. 8 VC 1 CB 3| Bt iER: 7 —/ R EE |, {2 VCO #1 CBO 5 jiIlR
Ah -, XSS BEERE T IR .

HHEHE (SRR ) BRI BT B RE | AN ZE 2 FR SRR, R e I N R RH B A I TR SRS TR
B 21 S 8 7K o SRALA RS I8 3 B Ty A7 B IAL U 1Y) VCO A CBO 51 i dn SRAFAE T %+ | VCO B CBO #44
PR L, DT A PR s e 0 2 5 O ] ) HE R T BARAER

RIS |, dsfF ek 5 3 ADC R R EAE (T VC SHEIT BRI ) 5 EHL40 2 ) B (E HEAT B
B BBk E AUX ADC (15 AUX HUBSTINEE (T CB SIRIT AR ) 5 EALG 2 A B EREAT L
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U MCU 7E 146 CB ke & 2 miid it JAUX_CELL_SEL] B E#HA~ CB il , M 284145 H TR & i i

AUX HLE
JFEEH) VC i

uﬂJ;aJE ZAETE DIAG_AUX_HI/LO Ziff#sH4iis . BT 3 ADC Hi% A i 1E 8 e L
B A LAE DIAG_MAIN_HI/LO 2545 2% iR 45

, Rt T ve

Rvc ve, |
NN— — o
Cell to pcb wire | OW current ;7 \*
| sink i
4 VCELL, cell voltage "
pp— Cvc I e measured by Main ADC Comp |—» To .FAULT—COMP—VCOW
) registers
| from VC pin
| I
va VCn-1 I
AN _ Comparison threshold set by
DIAG_COMP_CTRL2[OW_THR3:0]
current
I ow
| sink
[ =—
| =
& 7-51. FFERALI

TEFFREFF B LB BT, EVLHALR -
o XFF VC HFEEEEI , &= ADC PAEZR 1T .
o XF CB FF#AM , AUX ADC PLIESRE R84
- {£ ADC_CTRL2[AUX_CELL_SEL4:0] "¢ & DLk AUX HLithEiE
- @it ADC_CONF1[AUX_SETTLE1:0]y AUX CELL 3 & 3% £ it 5 ) e B 1)
+ @it DIAG_COMP_CTRL2[OW_THR3:0] Hit. & JF Bk il R 14

BEFETFREHLE , EPUT LT #RAE -

1. J@id DIAG_COMP_CTRL3[OW_SNK1:0] JF)& VC 5l ( 5 CB 5l ) H ket R

2. WSRAFAETFRRMIE | TS5 00 R 2 A 1K) dV/ it IR )i AR 2 A0 0 1

3. T VC IR | %8 DIAG_COMP_CTRL3[COMP_ADC_SEL2:0]= OW VC #: 7% ( Ei 0b010 ) JfiX &
[COMP_ADC_GOJ] =1. T CB il , [COMP_ADC_SEL2:0] = OW CB &% ( EJ 0b011) .

4. ZHFBITE AR VCELL MIEE ( X VC JF#% ) 3t AUX BT EE (%1 CB JFi ) 5 [OW_THR3:0] %
I E AT LR

5. WREMRE ,ADC STAT2[DRDY_VCOW] =1 ( %} F VC Jfi#% ) 8¢ [DRDY_CBOW] =1 ( XT CB % ) -

6. #RJ5EHLETE DIAG_COMP_CTRL3[OW_SNK1:0] < i Hift AT s I .

FHltu A FAULT_COMP_VCOW1/2 5t FAULT_COMP_CBOW1/2 & {f 4%

7.3.7 LR

2ot R AE P AP AR ) B A TV R 2
. Jtﬁ%i@L BBP %u BBN 5| &R B AL 2k @ IE
o MLMAEER VC A

FASESF I AT DOERE =MD A, — il BBP/N %Iﬂiﬂﬁﬁ@j‘% A3
TRWMERTNEZ MM ZE S . Ja S22 1R BEEAT VR

PASRE LB 45 2R

VC HE AT . & 7-32 R
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R 1-32. ILIMFEE T E

ZHRETIRBIIR ] VLS4 %EH:7E BBP/BBN 3| i1 LA HMOEREAE VC 5| =

FASET PLERERIC R &5 |1 2

o

@IS Af DA B B BRI 2 A AT A S8 3 Af DA B 3 BRI 2 A AT A I8 3

Mk 3= &, R B BUSBAR_HI/LLO #517%% &, R B VCELLX_HILO &17%% , Hdbh x 2

IR AR VC WiE

SR IE I B FIC IR 4 I S, BTSN A 5 H M ERSEIE A S ADC ¥ LPF |2, RS uEN 2% 5% 1 i @i M1 S ADC 30 LPF
HHIE . BBP/N il HAT 5 51925 , MATEE N AR A8 A s i TR LPF 3 B AT IR 46
+1V. M LPF %5 5 T S R &1 LPF | &
WEE.

ML R S R, TR, A+ DAL VC EIE . , SO AERSI% B0 VC @i |, I B
FALTE 5 8 L4 I B DA PG L Bl L i s br }E’a ML 5
FOU A

RS H4) 7 R 1) & CB [RH#| , (HAEKEHE M AEREREIE F 7 mAs |6 CB BRI, (B F BRI 4 e n0 i i 1
i, EHLSTFEAHARE CBFET CB 5| &=

ML &S] VC MIER | i SRR I EI sk Bate Ll v BRI A& 2 A

B, F 7-33 JBR T REES TR H S R
R 1-33. ILIRFEEFE

TR RBIBR LIRSS VC 51l E
FEA ST DU R HTC R B 2
BRI I DA B e JER B A 2 A A AT S T
b8 K, SRR VCELLX_HI/LO Fffds , Forh x R4 E = B VC @il
B FRE P H T AC I R, AT IR A S E S E RS ADC i LPF AH . A ATARTR ¥ i A HL s LPF
BE AT AR &
AL A R A m, ESANCRAGEES% B/ VC il |, JF H i i s 45 R
FL L ) i R ] Tt CB FRH , {57 ZERALI AEH I MIE L B8 CB 5l e

7.3.7.1 BBP/BBN 5|} E W%

ZesFiE T BBP/BBN 5| IRt VO 45@IE |, H FIL A ER AN &, Zi@iEL—4> “B%” @iE , ibIbR
26 0] DL 32 2 R AL JEC 350 L S 22 A AT AAT HES ﬁﬁﬁ/{imm i} éTuWkBEﬁim%UﬁHKH$%ﬂ%R¢Eﬁ%§1¢EIﬂE’JEE
USRI

7.3.7.1.1 BAEE

IR A6 E RS BBP/BBN 51, foir AN HLEGEIE (VC IEIE ) S + DR A E (B E 7-52 (a) iE
) W XMEESS RGN EBTSJJHJE”%%‘E%EG IR %%, ﬁ%’%ﬁ:jﬂ’* @i BBP/BBN 35| Sl FHIC it 4%
Wi y\ﬁﬁﬁﬁ:ji*ﬂfmiﬂ:ﬂlwﬁ R, DASRASSE BR i) s i a1

K 7-52 (a) E#EH TEREAMEM fE VC BiEMIER 4. Wil , RNt | 5N i SERE
BBP/BBN @i LA N . AT ZHRICRAIEE GG R , Za8 X FEAE BBP/N 5] E &5 EE —4
400Q VeI HIPH 2% | 3F7F BBP/N 5] i1 &% —1 0.47 u F/16V E 4 2%,

W ARIER R BBP/N B AR EAEBRTIA (165 lﬂ@ 7-52 (b) Bz ), ML RERZ BBP/N 1500~ B 4ME
B, RUAIES IS . D, SERRR RSN B IE N VO EIEHEATH) , EHA T A5

Kl 7-52 (b) EEE R TIEE BB ICR &, HARERA ST | JLR A& L7 RIEEATMES. AT LHHL
MAEIE E S |, BT BBP/N 5] L% E 1K) 4000 33 HFH 28 A1 BBP/N 5 il E & H 1) 0.47 u F/16V Z /3 H
B8 THEAE BBN FITHES CB 51 I (A — NI 0.47 w F/16V 23 AR . IXANEAM K H 25 28 7 i M ASE He
W AT HOS BT AR I e B R AR bR, AT TE I B B[R] S Vi 7E FE S 23 b 20 L s O LT

94 R 15 Copyright © 2026 Texas Instruments Incorporated

Product Folder Links: BQ79616-Q1 BQ79616H-Q1 BQ79614-Q1 BQ79612-Q1
English Data Sheet: SLUSES81


https://www.ti.com.cn/product/cn/bq79616-q1?qgpn=bq79616-q1
https://www.ti.com.cn/product/cn/bq79616h-q1?qgpn=bq79616h-q1
https://www.ti.com.cn/product/cn/bq79614-q1?qgpn=bq79614-q1
https://www.ti.com.cn/product/cn/bq79612-q1?qgpn=bq79612-q1
https://www.ti.com.cn/cn/lit/pdf/ZHCSR27
https://www.ti.com.cn
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHCSR27F&partnum=BQ79616-Q1
https://www.ti.com.cn/product/cn/bq79616-q1?qgpn=bq79616-q1
https://www.ti.com.cn/product/cn/bq79616h-q1?qgpn=bq79616h-q1
https://www.ti.com.cn/product/cn/bq79614-q1?qgpn=bq79614-q1
https://www.ti.com.cn/product/cn/bq79612-q1?qgpn=bq79612-q1
https://www.ti.com/lit/pdf/SLUSE81

i3 TEXAS

INSTRUMENTS BQ79616-Q1, BQ79616H-Q1, BQ79614-Q1, BQ79612-Q1
www.ti.com.cn ZHCSR27F - AUGUST 2020 - REVISED JUNE 2026
=7~~~ Pcb connector
M
oL
= |I
| Rve Device
R[ L VCo
Cve
]
| | T AVSS
Tl
I .
n 00 Device
] BAT
IT| L 10nF
I T -
h 1 L : ‘,/ ~ Pcb connector Device
+—| vCie H Ruc
— vCo
Tm ] =
s cB16 n Cuo
= 1 1 . - T Avss
] R [Ow u
. | vCi5 |
- . n 400 0 Device
. | o Bis + BBP
T : L ¢ Il 0.47 uF
- Re  JGe | busbar | 4000
— veci4 |
T M bus bar connected BBP/N
i - A cell + bus bar “sharing” a single || above the top of a module.
L VC channel u In such connection, the VC
| — channel is not being “shared”
L] 400 Q H
BBP |
I L |
: P 0.47 yF A bus bar channel within, allowing host - |
1o obtain the actual cell measurement by
busbar | T BBN ing the bus bar :
| o | —— Ce
L] Ruc TC n Ruc
‘ ve13 — CiE
L e
x |
cB13 cBis
T I
! I

(a) BBP/N connection with bus bar connected in any middle VC channel (b) BBP/N connection with bus bar connected above the top of a module

& 7-52. % 8:7E BBP F1 BBN 5| il [E 7L %

7.3.7.1.2 LR FNE

(BBP-BBN) {24 llE 3 ADC Al AUX ADC #47. HREF4IERE |, IS/ 7.3.2.1.1 F115 7.3.2.2.1. #[LA
il BBP_LOC #5783 k457~ BBP/IN L= VC i . FIFHZE R , 2315l DL i A i 24 ADC UHJE
PRALILIRZ IE . FHUR B L2 VC JBIE I N THSMY IR RZE. WHJE A OVUV fRYF2 | W H T im i iy
BN IR B0 ( Fu e ) SoEc (BORAE ), 3L E AT Rl od B OV B UV A .

7.3.7.1.3 HEL 4P

HI TR 2% 5 RO B R A 52 DR ool RS B 4 A R R AL B . E MR R L 52l E F i VCB_DONE
il (8 VC iiE ) FEIA TSN IR RE.
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Device

F 7-53. AR HEEERICR% (i BBP/N ) #47H

7.3.7.1.4 BB HELHEER

W EE LT B (S IDRANE ) BB |, ZRATIA SR VC @iE S CB @

7.3.6.4.6.1. L4 , ATLLEI A% A ADC Al AUX ADC (103 4
o | e [ }X

De-
MUX

CB Control
Q(.‘,Bnr1

I

E. HSH
TE I &R AS LI 25 &

If ADC_CTRL1[LPF_BB_EN]=0

Digital To BUSBAR_HI/LO -
LPF N registers =~ N
N

A
g

ee oo
~————

AN
\
\

v

Host to check the measurements

Bus bar channel from

AUX ADC
- To AUXCELL register if JAUX_CELL_SEL4: 01 4
= 0x01 (busbar channel) Ve
\ -
~ -

& 7-54. 3@ BBPIN &N ERE

BBP/N 5| i}
M IR VIR
BBN) #ll & 15 5 U+ 5 AE .

AT A ) P B IR PR, iZ B PEE DIAG_COMP_CTRL3[OW_SNK1:0] = 0b11 B H 3«
(BBP - BBN) Ml &G A A% . Wik BBP 5t BBN 5| il EAF/ETT %

W F B2 K (BBP -

96 FERXTFIRIF
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Rve Ven
ANV

+

Rve
N
Busbar to pcb

wire
BusBar ——Cwe

Rve BBN

BBP

OW current

VCui sink

Rve
—\\/\/

Cell to pcb wire

OW current
sink Busbar measured by
Main ADC across BBP/
— BBN pins

|

——— -0

& 7-55. F-T BBP/N FF 2403 i) e 37 B

7.3.7.2 B VC B8 LK%

7 iEd BBP/N HELILR A2 Ab , Z 8 IR SRR IR A EH R A VC J@IE . FRJEHEE (VC1-VCO0) 2 4h ,
Frf VC BB HF -2V 2 5V il &

ZA A SRR A E R ) VC JEIE . BRIE#FEE (VC1-VCO) 24k , s VC BB -2V £ 5V
%o

ML A ERE R B VC JEIER) | FHIE BBVC_POSN1 Al BBVC _POSN2 %178 h g nIC &AL E . Bt
JE VC BIEERIC R AN |, ALF L NAECE . XF BBVC_POSNT 2517 8547 I 28 B Al R & S 80545, OVUV
ARG R B R U B A A A R

o JREEIEA RO AAIER Hﬁjt%iﬁ , BBVC_POSN1[CELL1] %5 0.,

o EMZIER R L A USROS, Bt , BBVC_POSNT # A7 8 R W Mg ik BN 1.

o LIRS TIER R AT EE

7.3.7.2.1 #IER

AR AR B AN VC IEIERT | i B FE CB Sl ORFEE S, LAk N CBFET IEMMWE (12
7-56 (a) 4L ) o iZERE M T RHERFE (T E VC J‘@fﬁiﬁ@‘?[?fﬁ%&o Wt ul , RS, A
CIERRAE VC BIER) L5 AR 7, IR 7L A& N 7RISR kR , BME E&T CB SIE S | RIS
) CB MBI B A 2270 A 4% o 12 LA A BT A RO A 42 31 S8 AR VIR 26 T A e BRI HU AR A 86, AT S0V #AVi
PR FIAE B AR A L 70 ey P IR e

U AT A L BB TS £ (K . VC JHIE (TS 1A 7-56 (b) 4% ), WiZEIE B E# CB I PR R fr

T, EVRIERE CB Zr g as. UhAh , IWTIES CB 51| BAT 51JIER 7 —MESME RC BB S . 1ZHSMK
RC g & (/5 CB 5l LA HAl RC BB AHIFIH RC 1E ) AT WA R E B A e b, DUEAEH
RS LIS CB 51 BIRALAR IR 1 RC H £ B e F I R U
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7777 Pcb connector o
"/ ,’/ ~ Pcb connector
| ¥
L 300
— AN i { | BAT Device J___ i
] 10 nF i Devi
I | va evice
i I W
ke B H T Cve
— VW 7] veie r—
m m
L[ Cve CcB16 L] 300
p— i L. +— | AN _L [ ]Bar Device
- Rvo —— i I 10 nF
s | AN [ Jvcis }
] ‘ — G -
| Res } c8
M cB15 = R A
T | — [— W\ VC16
! 1
1] Ruc T Cwc H Res ":@
— AN VC14 busbar } DS | | cBi6
H . O 1 Em L
oo v T L Rue I
! L 1 |cBi4 | M veis
I
! |
busbar |::| } —_— —— Ccs i P
| G | CcB15
H Rvc | —-— —— ¢
'—‘ — W\ { Jvets | R | O *
] VC14
L pe n
i { JcBis } Res
1 I CB14
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 7-56. D A4 VC BB R
7.3.7.2.2 LR FKNE

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

7.3.7.2.3 H LG4 PE

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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VG,

s

Configure with same CB
Timer setting

CB Control

VCn—Z
+

& 7-57. @i EEER| S VC 8 LW 3T l s

7.3.7.2.4 HEH 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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-
|
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|
|
Ros s,
L
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VG, +____ ——Cocs — Cvc:
|
RVC
AN {J__‘ VCp.1
|
Q:I CBp4
|
l I
BusBar ——Ccs |
|
|
RCB ’_H CB,»
LI_I
L
Rue Cve |
VChz - AN T ] ven.
|
|
F 7-58. JLIRKIEE R M VC @B R B SN ERE
7.4 SRR

et BAT = A IR AT — > POR IR
* POR: XARIFEMRN. £iZHUT , BAT 51 LRSS VBAT f/ME |, JF Has 45 AVAO_REF Bt

TE NI FTA FEL R A2 T Pl

Sum

o kMl X R EKTEEAA.. AVDD. DVDD A1 CVDD HLJ5F<H] . {V4E+: LDOIN 5] A£G . CVDD 3| i

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 7-34 245 T ARIDIARRR TSGR Th e, 18] 7-59 JoR T IFEIRE A .
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ThRER

SHUTDOWN

SLEEP

o
=N

I

POR

¥ 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
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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

& 7-59. 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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& 7-35. 334 . SHUTDOWN E M )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) | | |
| | |
= | | :
| .
¥~ unv ] T T !
BAT — ) i Year : : : !
] |
AVAO —/] E E E !
/ ] ] ] |
LDOIN —/ : ! : i
| - : '
CVDD 7|'£ Min Vovoouy 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 l : | !
I I I I !
I I I I !
I I I I !
I I ! I :
v v \ A 4 v >
< < o time
& & S S
& o &° > ° 2
&S 2. O < \(\Q @ A
S & Q QO GF
'@d & ¢ & & <
& © < o
S Q

& 7-60. 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#
s KIS S INFAULT AR5 AT I

7.4.1.2.1 184 SLEEP #=(

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

A e 2 ACTIVE #i. WAKE M JF E B A fF , EHHEE AL E A F 5 E ; SLEEPtoACTIVE Mt 85
.

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 CEAEHEIRT o A SRAERC E AR A N A A R0EE |, M E 30 ACTIVE #is#c#: %2 SLEEP X, FHLAT Lhdid
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 |
AVDD } L } AvDD i i 1
| | I | I |
| I i
| i | I | I
DVDD ! ‘ : DvDD 1 : 1
| | ? | P
| | |
Comm } } } i CD'T;”"bI } } } i
ilable! | | availablel | | |
Comm able Comm not I I ! Comm Comm not ! !
available i 1 available ! ‘
i | \ ! ! ! ! i
} | | tsuwakEe_sLp) 1 } : tSU(SLPz*CT) }
! P
| | | | ]
I I | trst | ! ! ! |
| i } " i 1 | }
| | | | | . |
} } } | | | | }
|
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
& ) £ F& & & S
S A @ o & Q€ ¢ 2 ¥
& S & K NGRS
*59 < O ¢ & O )
\s S & © > & & °
Q) % Q & 2y Q&
S vS'J & vo
0'35‘ Pl & o°
< & & &
=) )
(a) Waking up with WAKE ping/tone (b) Waking up with SLEEPtoACTIVE ping/tone

[ 7-61. 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 7-36. NETHFAR T SZHREH Ping/ &

ping/& AL HRUE) 5] SHUTDOWN SLEEP BT
SHUTDOWN ping RX N N
SLEEPtoACTIVE ping RX N N
WAKE ping RX N N N
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F 7-36. AETIFER T XFFH Ping/ &R (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
& 7-62. &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. I Il “+” puls WAKE TONE DETECTION
CVoD | Nwaeoer Pulses |
[ |
COM*P COM*P,COM*N Nwake “+" Pulses
COM*N VDD, e
oo L
4’—|‘7 tcomTone HI _| SLEEP TO ACTIVE TONE DETECTION
toommTone
" | NstpoactoeT Pulses |
COM*P — COMP*N 4 ‘ |
COMXP, COMXN Nstpoact “+” Pulses
toomToNE. - Lo
Apulse ,—\—
SLP2ACT_DET
HUTDOWN and HW_RESET it Il “- pul: SHUTDOWN TONE DETECTION
GvDD: | Nsronoer Pulses |
[ |
COM*P CVDD/2 COMXP, COMXN Nswon " Pulses
cee
COM*N
HWRST_DET ,—\—
ovss ...
HW_RESET TONE DETECTION
trone Hi- fe—
‘ Miwrsoer Pulses |
foourone e )
COM'P — COMP'N coe COMXP, COMXN vawmsT " Pl
—» trone Lo HWRST_DET
Y
&l 7-63. BEE
7.4.3.3 ping & AEIE

&% .

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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R 7-37. ping MHFFAEERLE

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 F AL

ﬁ%@@EA%ﬁ%%%Kﬁ% Horp g A7 S UL IR 1) T 35 A7 4%

NVM (OTP) 5 Faiffar. XU/ E N T A FalidfE & 7 OTP 2 hgufef) OTP EHTHEE . N TX
H & X OTP Z[aliEAT 9w FE | Imhﬁﬁﬁﬁaﬁﬁ%)\ﬁﬁb OTP T #fras ik R amfe it 21T #:1E. 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 KA 7Bt T T4 e

BB N A2 L%%IMEL%HTTH&EW%)\E’J#??%& R X TR T B H B A -
T A A Ay o XU AL BB TR U M () B A7 88 . 2R B AL K IR Se 5 A7 A Ik B 2 HL B A .

WAL R LLUT 8y

Addr = 27 a bt

Hex = +7N#EH{E

NVM = JE 5 K6 2S (OTP) 52173 fias

RSVD = {RF. REAHIATAF a8 HhE B AR AEZRAF LI o X IX L] (ATAT] 5 NH 2 Bl 20 o R EOX Be A7 46 244 0R
7l 0.

OTP_SPARE : XU 235 sLBL & H OTP RIS T A7 . X HA/ERN CRC 1HH M — &0 M A7 1E
XL a] LUIE® B SN , AHAPATAE ] D) B SR AT AT 23R4T R

OTP_RSVDn = S S Hl{H AR B (L8 s F i OTP AL 17347 , Hb n a3 7 a8thhl. MCU 2 ix gk
T AR A BRI .

B 52 R BRIME R XL B (2600 POR S0 ) I INERAQME | Tt 10 B BRIMEL R RS OTP 856+ (BRME
(WRE A ORI LB TRIE ) o &S TP A

T 7.5.4 N T IREEFF AP EEMLAE Lo T PR A SR REL AL

7.5.1 OTP &7 asil b
FE&AH | ik | RW | g i
1;%,‘] = fr7 fr 6 fir 5 fir 4 fir3 fir 2 fir 1 fro
izt
DIRO_ADDR 0 NVM | fgieEE A SPARE[1:0] ADDRESS[5:0]
_OTP iME =
0x00
R E
BIME =
0x01
DIR1_ADDR 1 NVM | fgieEE A SPARE[1:0] ADDRESS[5:0]
_OTP i =
0x00
RPN
AINME =
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 | figifE A SPARE[3:0] NUM_CELL[3:0]
LL i =
0x00
) EE
HME =
0x0A
OTP_SPARE| 4 NVM 0x00 SPARE[7:0]
15
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WHEmAH | Mk | RW | g 5#
il e fr7 | we | ks | fa | &3 | {2 | A fro
i
BBVC_POS 5 NVM 0x00 CELL16 CELL15 | CELL14 | CELL13 | CELL12 CELL11 | CELL10 CELL9
N1
BBVC_POS 6 NVM 0x00 CELL8 CELL7 CELLG6 CELL5 CELL4 CELL3 CELL2 CELL1
N2
ADC_CONF 7 NVM 0x00 AUX_SETTLE[1:0] LPF_BB[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 CELLS CELL4 CELL3 CELL2 CELL1
E2
GPIO_CONF| E NVM 0x00 FAULT _ SPI_EN GP102[2:0] GPI101[2:0]
1 IN_EN
GPIO_CONF| F NVM 0x00 SPARE SPARE GP104[2:0] GPI103[2:0]
2
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 | f@¢&E 4L SPARE[2:0] TWARN_THR[1:0] SLP_TIME[2:0]
SIT_CONF BRIME =
0x18
R E
HIME =
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
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B | Hhik | RW | E4E g
il e fr7 fre | fxs | M4 | L3 fr2 | frd fro
&
MAIN_ADC_| 1C | NVM 0x00 GAINH OFFSET[6:0]
CAL2
AUX_ADC_ 1D | NVM 0x00 GAINL[7:0]
CAL1
AUX_ADC_ 1E | NVM 0x00 GAINH OFFSET[6:0]
CAL2
OTP_RSVD | 1F |NVM| 0x00 WESEFE . 1200 b S A
1F
OTP_RSVD | 20 |NVM | 0x00 PIEBAET . 5200 AT 5
20
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
BBP_LOC 2A | NVM 0x00 SPARE[2:0] LOCI4:0]
OTP_RSVD | 2B | NVM 0x00 WEEH . B0 LT 5 N
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 | f#fEE A7 CRCI7:0]
_HI BRAME =
0x57
W mE
BUAE =
0x31
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il e fr7 fe | ks | ka4 | ms | 2 | M4 fro
1B
CUST CRC | 37 |NVM| mftaf CRC[7:0]
_LO BIME =
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 RSVD LPF BB | LPF_ |MAIN_GO| MAIN_MODE[1:0]
_EN | VCELL_
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 e fr 5 4 s 2 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] BB_THR[2:0]
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
CIN IN
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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Hihk HidE
wrmew | 0 | R lgpm| w7 | me | fes | e | &3 | Az | @1 | feo
B | XA
3
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 0x00 DATA[7:0]
514 R 0x00 DATA[7:0]
515 R 0x00 DATA[7:0]
516 R 0x00 DATA[7:0]
517 R 0x00 DATA[7:0]
518 R 0x00 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 0x00 | LOADED LOAD LOAD | FMTERR | PROGOK | UVOK OVOK TRY
T WRN ERR
SPI_RX3. 520 R 0x00 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 Oovuv BIST_ BIST_ BIST_
OTUT Oovuv PWR
ADC_STAT1 527 R 0x00 RSVD RSVD DRDY_ | DRDY_ | DRDY_ | DRDY_
AUX_ AUX_ AUX_ MAIN_
GPIO CELL MISC ADC
ADC_STAT2 528 R 0x00 RSVD DRDY_ | DRDY_ | DRDY_ | DRDY_ | DRDY_ | DRDY_
LPF GPIO VCOowW CBOW CBFET VCCB
GPIO_STAT 52A R 0x00 | GPIO8 GPIO7 GPIO6 GPIO5 GPIO4 GPIO3 GPIO2 GPIO1
BAL_STAT 52B R 0x00 | INVALID_ OoT_ 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_ RSVD AUX_ MAIN_
CRC_ CRC_ RUN RUN RUN RUN
DONE DONE
FAULT_SUMMAR | 52D R 0x00 | FAULT_ | FAULT_ | FAULT_ | FAULT_ | FAULT_ | FAULT_ | FAULT_ | FAULT_
Y PROT COMP_ OTP COMM OTUT Oovuv SYS PWR
ADC
FAULT_COMM1 530 R 0x00 RSVD UART_TR| UART_ UART_ COMM 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 536 R 0x00 LFO RSVD GPIO DRST CTL CTS TSHUT | TWARN
FAULT_PROT1 53A R 0x00 RSVD TPARITY | VPARITY
_FAIL _FAIL
FAULT_PROT2 53B R 0x00 RSVD BIST_ TPATH VPATH | UTCOMP | OTCOMP | OVCOMP | UVCOMP
ABORT _FAIL _FAIL _FAIL _FAIL _FAIL _FAIL
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srpmewm | A0 | RVl gem w7 e fr 5 4 s 2 1 o
sl | 2w
{E
FAULT_OV1 53C R 0x00 OoV16_ OoVv15_ ov14_ OoV13_ ovi2_ ov11_ OVv10_ |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 | CELLM_ | 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
B
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]
VCELLS5_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 0x00 RESULT[7:0]
VCELL2_HI/LO 584 R 0x80 RESULT[7:0]
585 R 0x00 RESULT[7:0]
VCELL1_HI/LO 586 R 0x80 RESULT[7:0]
587 R 0x00 RESULT[7:0]
BUSBAR_HI/LO 588 R 0x80 RESULT[7:0]
589 R 0x00 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 0x00 RESULT[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]
595 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]
59D R 0x00 RESULT[7:0]
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ﬁhi]\]: 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]
589 | 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]
DEBUG_COMM_S| 780 | R | #Fxi# RSVD HW_ HW_ | COML_ | COML_ | COMH_ | COMH_
TAT Hef 3 UART_ | DAISY_ | TX ON | RX_ON | TX_.ON | RX_ON
i DRV DRV
0x3F
0x33
DEBUG UART R | 781 | R | 0x00 RSVD RC_IERR| RC_ | RC_SOF | RC_ RC_ | RC_CRC
c TXDIS BYTE_ | UNEXP
ERR
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D_BLK

Huht HiE
srmetk | 20 RW lgww [ w7 | e | k5 | fra | ks | k2 | frd fro
b1 i |
U=
DEBUG_UART R | 782 | R | 0x00 RSVD TR_SOF | TR WAIT | RR_SOF | RR_ | RR_CRC
R_TR BYTE_
ERR
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 | SYNCH 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 COUNT[7:0]
DEBUG COMH V| 78E | R | 0x00 COUNT[7:0]
ALID_HINLO 78F | R | 0x00 COUNTI[7:0]
DEBUG_COML V | 790 | R | 0x00 COUNT[7:0]
ALID_HILO 791 | R | 0x00 COUNTI[7:0]
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 FirAF R4

7.5.4.1 F#4FHHE
7.5.4.1.1 DIRO_ADDR_OTP

Mok 0x0000

NVM fir 7 fr 6 L 5 hi 4 fir 3 fir 2 AL 1 (A
ER S SPARE[1:0] ADDRESSI[5:0]

2o 0 0 0 0 0 0 0 0

SPARE[1:0] = %JH

(gL
ARG HZF ARG TE R OTP 1, OTP #47E POR K N# %) DIRO_ADDR #4744 . X T9fe , 15
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

7.5.4.1.2 DIR1_ADDR_OTP

Mt 0x0001

NVM Br7 £z 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] = %

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
SRR E D ER

AT BT ALK Bk AE S OTP o, OTP ¥44F POR I N# %] DIRT_ADDR #A7as. X T4ife , ifiBys
OTP 4wl 2.

7.5.4.1.3 CUST_MISC1 £ CUST_MISC8

Hit | 0x0021 E
0x0028
NVM £ 7 {6 {5 i 4 £z 3 fr 2 £z 1 £z 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

ADDRESSI5:0] = 4 [DIR_SEL] = 0 i , ¥ G BT 43T #PHHbL . 7 POR B, I\ OTP 1) B PHHLAL (AR 75 1758
( I1423) DIRO_ADDR_OTP %Az A IF] OTP $:¢FHbht ) . ML hmib ke R IR 58 (b 5 A M7 5k

R CGER IS i N I =R TS - 2 B CAVARIE N &/ LRl R

EE

7% CONTROL1[ADDR_WR] = 1 5 NILZF1E 5%, A LN

WZHT 7.5.4.3.11,

7.5.4.1.5 DIR1_ADDR

Huhk 0x0307

RW B 7 WA fir 5 fir 4 (A fir 2 1 A
EA S RSVD ADDRESSI[5:0]

XA 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
E © %% CONTROL1[ADDR_WR] =1 A g5 NILa 45 . AXREMER , iES W1 7.54.3.11.

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 fir 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] =

VB B NEEAEN . 9% 2B | B E FAULT _SYS[CTL] fir. X v FfER REEK HIEHR | LA
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 =

FiC B 25K R (S I T s 28 B AR A 25 4R A
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] =

BEBKIEERN . At &2, SR IATH [CTL_ACT] (iR E K #R1E .
000 = XM I fE R I ( SZAC EOBRIAE )

001 = 100ms

010=2s

011 =10s

100 = 1 4>

101 = 10 434

110 = 30 43%h

11 =1/

7.5.4.3.7 TX_HOLD_OFF

Hihk 0x001A

NVM £z 7 £z 6 L5 iz 4 fir 3 fir 2 £z 1 £z 0

EA S DLY[7:0]

=X IA 0 0 0 0 0 0 0 0

DLY[7:0] = ¥ E7EHUNHar 2 Wil STOP A2 J5 . AKIEMA RIS 1 72 BT REIR AL %L , 8RN 0 & 255,

7.5.4.3.8 STACK_RESPONSE

bk 0x0029

NVM fr7 fr 6 £ 5 £ 4 fir 3 fir 2 £ 1 £z 0

2R SPARE[1:0] DELAY[5:0]

L-XDA 0 0 0 0 0 0 0 0

DELAY[5:0] 7242 5% S8 e 27 b 78 AR A M ) 7745 2838 ) B
= 0x00 = Ous
0x01 % 0x3F = 0.25us % 15.75us , Mk~ 0.25us

7.5.4.3.9 BBP_LOC

Hithak 0x002A

NVM AL 7 L6 L5 firL 4 £iI 3 £ir 2 L1 10

SR SPARE[3:0] LOC[4:0]

=X 0 0 0 0 0 0 0 0

LOC[4:0] = 457~ BBP 3| fifi & ) &= BB il 5 VC it 5. %15 B TR IE BB il ADC & & f e iR 22
0x00 = KA BBP/N
0x01 = BBP % Cell2 f# /it {ll , BBN % VC1
0x02 = BBP Z Cell3 f#i i #%{I , BBN % VC2
0x03 = BBP # Cell4 fitifl , BBN % VC3

O0xOF = BBP # Cell16 141kl , BBn % VC15
0x10 = BBP % VC16 , BBN % Cell16 [J1EAR{]
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7.5.4.3.10 COMM_CTRL

Hiht 0x0308
RW L7 fE 6 AL 5 i 4 fir 3 fr 2 AL Az o
e RSVD STACK_DEV | TOP_STACK
=X 0 0 0 0 0 0 0 0
RSVD = (28
STACK_DEV = ¥4 88 52 SUN A AL HE L B H 2 K 2 B AR 21
0 = B s+
1 = HERRARF
TOP_STACK = 28158 XN HERE A i b 55t e R 2844
0 = A& ToS #31F
= /& ToS #4F
7.5.4.3.11 CONTROL1
Hihl 0x0309
RW L7 £1 6 fir 5 fir 4 3 fir 2 1 0
& FR DIR_SEL SEND_ SEND_WAKE SEND_ GOTO_ GOTO_ SOFT_RESET| ADDR_WR
SHUTDOWN SLPTOACT SHUTDOWN SLEEP
X0 0 0 0 0 0 0 0 0

DIR_SEL = 4§ /L 5501577 .
0 = fEM/ AR IF LGAERE T AUERITROLT | ArWIA T #8488 1F ) COMH &4 £ T — N84+ COML.
1= FEPID S DA IEEE T sUEHERIIEOU T, fr S WUA N B89 COML (&4 2] T — N84+ COMH.

SEND_SHUTDOWN = J&HERk A F | 1 F— A 284F %1% SHUTDOWN & . Ui % B 32 . A ] HATIER.
0 = #isk
1 = S HERR R b R 3% e
SEND_WAKE = yEH#ifkA) I, [ — AN fE R iR .
0 = g
1= R L, R IR
SEND_SLPTOACT = jiHtk i I |, %1% SLEEPtoACTIVE % . frv] BAT I K.
0 = 3%
1= kR A |, &% SLEEPtoACTIVE &%
GOTO_SHUTDOWN = 3 84444 )y SHUTDOWN #5877 B 47375 -
0 = Hi%
1= 3 A\ SHUTDOWN #x,
GOTO_SLEEP = 433/t 44 0y SLEEP #:. fra] BiTiER.
0 = %
1=\ SLEEP s,

SOFT_RESET = K37 &2y OTP BRIME. i HATIHM . BEEIZAOR A 1) b ZHER 83012 pnse iz &
0 = w44
1= Efrasfh
ADDR_WR = i gs s H 2 T4k, BRI, SRS B ERIEIE DM, TR VPR SIS A . A
FIEMER , 25T 7.3.6.1.3.2
0= APUTHBIF UL, WAL RBEEFS.
1= IR S B TR A S H eI e — ANl E 55

RLm] BATIEER -

FHARLIF I ] CONTROL1 ZFfFE#s 5 ANZ /M. FiiER 7 1EUE—/NE A4 CONTROL1 5 A £ A7
IS AT N
o HJPIRE -

- [SOFT_RESET] : f5:%% 1

- [GOTO_SHUTDOWN] : 144 2

- [GOTO_SLEEP] : f4:%% 3
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+ SEND &1 :
- [SEND_WAKE] : 144 1
- [SEND_SLPTOACT] : 154k 2
- [SEND_SD_HW_RST] : fi4:4% 3
o FEHJEIRZSAIAT SEND AL 8]
- HIRIRASAL - RS 1
- SEND &iff7 : gk 2
7.5.4.3.12 CONTROL2

Hil 0x030A
RW L7 £ 6 fr 5 £r 4 £r 3 fir 2 £r 1 £r 0
LA RSVD SEND_HW_ | TSREF_EN
RESET
F-2A 0 0 0 0 0 0 0 0
RSVD = {78
SEND_HW_RESET = ##i#k|a) F &% HW_RESET ¥ . B iZ ik b .
0=
1= MR E AR — AN k% HW_RESET &
TSREF_EN = j5 /] TSREF LDO #ith. FI Tk E NTC #ifbi .
0=%
1=JH
7.5.4.3.13 CUST_CRC_HI
Hid 0x0036
NVM 7 fir 6 fir 5 fir 4 £1 3 1 2 A7 1 AL 0
B2 CRC[7:0]
=AA 0 1 0 1 1 1 1
A 0 0 1 1 0 0 1
B=EA
CRC[7:0] = % OTP =AM FEHHHH ) CRC E T,
7.5.4.3.14 CUST_CRC_LO
Hihk 0x0037
NVM L7 fir 6 fir 5 fir 4 £z 3 fr 2 £z 1 £z 0
2 CRCJ[7:0]
B=EA 1 0 0 0 1 0 1
W E 1 1 1 1 0 1 1
=LA
CRC[7:0] = %" OTP =l EHHH K CRC KT .
7.5.4.3.15 CUST_CRC_RSLT_HI
Hidl 0x050C
Rk A fir 6 5 fir 4 A1 3 Az 2 Az 1 AL 0
G CRC[7:0]
j=X A 0 0 1 1 0 0 0 1
CRCI[7:0] = % /' OTP %A (1t 5 CRC I 75 .
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7.5.4.3.16 CUST_CRC_RSLT_LO

Huht 0x050D
R fL 7 fz. 6 AL 5 fir 4 fir 3 fir 2 £z 1 £z 0
P CRC[7:0]
5 hr 1 \ 1 1 1 0 0 1 1
CRC[7:0] = & /' OTP = {#% it 5 CRC FIMKT 15,
7.5.4.4 BITRE
7.5.4.4.1 DIAG_STAT
ikt 0x0526
e b7 fr 6 f5 fr 4 £ 3 fr 2 i 1 £r0
P RSVD DRDY_OTUT | DRDY_OVUV | DRDY_BIST | DRDY_BIST | DRDY_BIST
_OTUT _OVUV _PWR
5 0 0 0 0 0 0 0 0
RSVD = {#8
DRDY_OTUT = $475 OTUT ¥4E % iz 7it—k. %4 [OTUT_GOJ =1 H. [OTUT_MODET?:0] = 01 ( Ji#h OTUT $48&4T ) Ik

AT, FRTEZ A A A AN S G 56 i ¥ B A% AT
0 = OTUT MiARFFUATER — N1 MR 52K -
1=ZD5EM T 1A,
DRDY_OVUV = #5/8 OVUV BAEZEETIE—K. 24 [OVUV_GO] =1 H [OVUV_MODE1:0] = 01 ( J3%7 OVUV %1
BRIEAL , FREZ D 1A FIAIRIF G o8 BUbT B B %A .
0 = OVUV MARTFHRTEE — MG M AR -
1= FA5EM T 1 ARAEE .
DRDY_BIST_OTUT = #5/x OTUT 4P 82 W KIRA . 24 [OTUT_GO] =1 LA [OTUT_MODE1:0] = 10 ( J2 5 BIST 14T ) Wi ki%
£, FEAESERE BIST i i % B 1% A7 .
0 = K FHEANIEZIT
1=BIST A5k
DRDY_BIST_OVUV = §i&/k OVUV {484 2B FpIRES . 4 [OVUV_GO] = 1 LUK [OVUV_MODE1:0] = 10 ( Ja3h BIST ig47 ) BiiFkiZ
B, HLETERR BIST JE AT 5 & %47
0 = REBIBAIEEIT.
1=BIST AMTEK-
DRDY_BIST_PWR = 875 HIEZWiIRA . 24 [PWR_BIST_GOJ =1 ( 7144 BIST 5247 ) BHEKZAL
0 = KA BNEAIEIEIT
1= BIST A M5E K.

BIZAT ) BE

, FFLE BIST Ja )58 it B B %A o

7.5.4.4.2 ADC_STAT1

1= GPIO i\ il

iF AUX ADC 5¢ s 2 /b — il &

Mkl 0x0527
R L7 £z 6 £ 5 £z 4 fr 3 fir 2 £z 1 £z 0
AR RSVD RSVD DRDY_AUX DRDY_AUX DRDY_AUX DRDY_MAIN
_GPIO _CELL _MISC _ADC
XA 0 0 0 0 0 0 0 0
RSVD = {57
DRDY_AUX_GPIO = AUX ADC E\EFTA it & A ADC = 1353 GPIO #iE g E/b—UillE. 24 [AUX_GO] M 0 A 1 |,
PLUEIERR -
0= KRtk

DRDY_AUX_CELL = #3478 J[AUX_CELL_SEL4:0] % & HIfTE AUXCELL &
B, AL
0 = Rtz
1= Jilif5 [AUX_CELL_SEL4:0] B & ()3

LS RE AU . 24 J[AUX_GOJ M 0 Bk 1

LR —
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DRDY_AUX_MISC = Z2f 4 fiTH AUX ADC MISC #it Nl b 5g & A — Rl (RIS iRERHIZAT ) - 24 [AUX_GOJ )\ 0 Eh
1B, EOHERR
0 = Ruk%h
1= fTH AUX ADC MISC #it A\ & 578 i 42 /b — I =&

DRDY_MAIN_ADC = 234 e £ ADC i NilTE (BT GPIO ) bygmizE D — e ( BIsEm 1 R EiEis ) . &
[MAIN_GO] M\ 0 S5 1 I, iZ AL ER -
0= Rl
1= Jrfi & ADC R\ L8 L b — I I &

7.5.4.4.3 ADC_STAT2

Hhk 0x0528
Hie L7 iz 6 5 i 4 £z 3 AL 2 VAN | (Al
L RSVD DRDY_LPF | DRDY_GPIO |DRDY_VCOW |DRDY_CBOW/| DRDY_ | DRDY_VCCB
CBFET
5 0 0 0 0 0 0 0 0
RSVD = {84

DRDY_LPF = 2¢O fTA 16 3 RUEIE 52 B> 1 % LPF K&, R ADC 7Ei81T , LW & 705 G 4kl T. 4

[MAIN_GO] = 1 I , &7 #iE Bk
L [LPF_FLT_INJ] RLiE N LUK DIAG_LPF 5148t , ol Z8dn st 4 fi. 24 [LPF_FLT_INJ] = 1
I, SOEEE |, A TT IR S N\ [DIAG_LPF] ¥ 5 5h VC Al BB Al BB il LPF i df. &g
il LPF 2 J5 , [DRDY _LPF]=1.
0= R
1= BB

DRDY_GPIO = 234} E7Efr A 1% 30l L 58 GPIO 3 ADC il AUX ADC 2T Lbis , Lhifsil. 24 [COMP_ADC_GOj =1,
EANE S
0= Ktk
1 = LI LB e B

DRDY_VCOW = Z&{: 2 e ishiliE F5ep VC OW i tbE: | thifF 1k, %4 [COMP_ADC_GOJ =1 It} , %A #iE kR
0 = Ktk
1= BT LA e AL

DRDY_CBOW = Z3ff CLAE T 1550118 b ye s CB OW ST bbiL , LhifF 1k, 24 [COMP_ADC_GOJ =11 , A #iE k.
0 = Ktk
1= BWLLE AL

DRDY_CBFET = 3§ AL idahiliidl_L5¢ st CB FET IWitL# | i1k, 25 [COMP_ADC_GO] =11 , &k .
0 = Kk
1= BWILLE AL

DRDY_VCCB = #{C{EFT A iGa@iE L5 VCELL 5 AUXCELL HIiSWitbi. 4 [COMP_ADC_GOJ =1 I , iZi#ik .
0 = Rt
1 = 12 LB 5E B

7.5.4.4.4 GPIO_STAT

Hhhk 0x052A

Wik fir 7 fir 6 fir 5 fir 4 fir 3 fir 2 £ir 1 £z 0

LK GPIO8 GPIO7 GPI06 GPIO5 GP104 GPIO3 GPI102 GPIO1

ki 0 0 0 0 0 0 0 0

GPIO1 % GPIO8 = =1 GPIO Fic ENKUv i NS | %27 47 4 i/ GPIO R
0= ik
1= BT
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7.5.4.4.5 BAL_STAT

Hohk 0x052B
Hi L7 fr 6 fL5 fr 4 fr 3 fr 2 L1 fr o
2 INVALID_ | OT_PAUSE |CB_INPAUSE | MB_RUN CB_RUN ABORTFLT | MB_DONE | CB_DONE
CBCONF "DET
4 0 0 0 0 0 0 0 0
R R R R R R R R

INVALID_CBCONF = #5/R 1T CB £ B A , CB kA3 ( 1E [BAL_GOJ=12J5 ) « ANIEHiMBRE RIS

N CBJEAT )\ALL L.

£ DEVICE_CONF[NO_ADJ_CB] = 0 FITHiL R CB Ji F 7 FA LA L AR AT s .
«  {E DEVICE_CONF[NO_ADJ_CBJ] =1 ({5 Ty CB i il TATFTHIAL i Hi s .
43K [BAL_GO] = 1 I % # & H ¥ .
0=FHMM CBLE
1=To&M CB &

OT_PAUSE_DET =

3R [OTCB_ENj =1, MIRREME OTCB. MEKME] CB TWARN , & Bi%fy , K& ¥ CB. {7
[BAL_GOJ =1 JaH

0 = il %] OTCB 5 CB TWARN

1 = {Ef1] NTC BB SN (K T OTCB_THR[3:0] %% , sk py#% (CBFET) /%% T CB TWARN

CB_INPAUSE =

TR S IHT E IRAS
0 = CB IE/EIZ{TEIRE SN
1= ¥ (WHEH OTCB Millsk ML E [CB_PAUSE] =1 32 )

MB_RUN =

F8OT HH SR A A IEAE B AT« 124 MB_TIMER_CTRL Ay 0x00 EL7E [BAL_GOJ] =1 ZJ5 k. If&7xR
A EOR A

0 = CoEECRE )
1 = A H R DS LB AT

CB_RUN =

FaoR ST IEFEIZ AT . ANAE [BAL_GOJ =1 J5 8 N E/RBHIY IR .

A1

0 = CLyEER A 3l
1= 20 1 ARG TES RS PR ES

B CB AL T RZS | A fRFF

ABORTFLT =

a7 B TR B o 57 A ) A o 1k S . 24 BAL_CTRLA[BAL_GOJ = 1 &K, iR CB & F# 1=tk 4
([CB_INPAUSE] =1) , BIfER& I3 KB fc ik , thAS iR CB Wik, W CB AHATERE , Wk M
I 1 Th e

=N

0 = R kBt B T R a8 4T

1=k

MB_DONE =

FERR T O 52 R, 24 BAL_CTRL1[BAL_GOJ = 1 ik,

0 = BESIGH AL IZAT B4 R JA 3

1 = B O 5

CB_DONE =

PR S D58 R 24 BAL_CTRL1[BAL_GOJ = 1 B it .
0 = B HE I EIBAT B AR 5 3l

1= T HE AT 58 Rk

7.5.4.4.6 DEV_STAT

ik 0x052C
Hig fir7 fir 6 fir 5 fir 4 fi3 fir 2 £z 1 £z o
LK RSVD FACT CRC | CUST CRC | OTUT_RUN | OVUV_RUN RSVD AUX_RUN MAIN_RUN
_DONE _DONE
AL 0 0 0 0 0 0 0 0
RSVD = {38
FACT_CRC_DONE = #57:H] " CRC RZSHLIPIRZS . 2E DT ERAEAE— k) CRC I, & B, HG% %17 Sb s Bt
Vi o
g)l= RFERL

1= B5EH ( BEURE R )

Product Folder Links: BQ79616-Q1 BQ79616H-Q1 BQ79614-Q1 BQ79612-Q1

Copyright © 2026 Texas Instruments Incorporated

English Data Sheet: SLUSES81


https://www.ti.com.cn/product/cn/bq79616-q1?qgpn=bq79616-q1
https://www.ti.com.cn/product/cn/bq79616h-q1?qgpn=bq79616h-q1
https://www.ti.com.cn/product/cn/bq79614-q1?qgpn=bq79614-q1
https://www.ti.com.cn/product/cn/bq79612-q1?qgpn=bq79612-q1
https://www.ti.com.cn/cn/lit/pdf/ZHCSR27
https://www.ti.com.cn
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHCSR27F&partnum=BQ79616-Q1
https://www.ti.com.cn/product/cn/bq79616-q1?qgpn=bq79616-q1
https://www.ti.com.cn/product/cn/bq79616h-q1?qgpn=bq79616h-q1
https://www.ti.com.cn/product/cn/bq79614-q1?qgpn=bq79614-q1
https://www.ti.com.cn/product/cn/bq79612-q1?qgpn=bq79612-q1
https://www.ti.com/lit/pdf/SLUSE81

13 TEXAS
INSTRUMENTS

www.ti.com.cn

BQ79616-Q1, BQ79616H-Q1, BQ79614-Q1, BQ79612-Q1
ZHCSR27F - AUGUST 2020 - REVISED JUNE 2026

CUST_CRC_DONE = #5/-% " CRC IREHAPRE . HEDHH CRC —kH KI5 CUST_CRC* Zifi sl AT bt |, &% B iz, ik

HUIZ 2 AT 2 BB R A
0 = RIEHKL
1= B 58 (B )

OTUT_RUN = IR OTUT R85 LRSS HIRAS . 24 OTUT BIST JE st &% B %A . 24 BIST se/lak A 1ki | 28446 3 3h2< 14
OT M UT WL ay | SR %A HIE R
0= 251 ( B) OTUT #fizhai4 [OTUT_GOj =1 H. [OTUT_MODE1:0]=0 iif )
1=JF4 (124 [OTUT_GO] =1 H. [OTUT_MODE1:0] & }y%N )

OVUV_RUN = §JR OVUV #3738 LR RS HIRAS . 24 OVUV BIST BN < ¥ B i%47. 24 BIST 52 el g ki | 88403 A 5h< )
OV Ml UV th#eds |, A5 %M B HaE .
0 = M ( B OVUV & zhsk4 [OVUV_GOJ = 1 H. [OVUV_MODE1:0] = 0 it} )
1= R (B4 [OVUV_GO] =1 A [OVUV_MODE1:0] TR NZEH )

AUX_RUN = &7 AUX ADC [k 4.

0= %H
1=
MAIN_RUN = &/R3+ ADC KR .
0= KM
1= JFR
7.5.4.5 ADC BB ]
7.5.4.5.1 ADC_CONF1
HhhE 0x0007
NVM BT £ 6 £L 5 fr 4 £ 3 fir 2 A1 £ 0
&R AUX_SETTLE[1:0] LPF_BBJ[2:0] LPF_VCELL[2:0]
g4 0 0 0 0 0 0 0 0

AUX_SETTLE[1:0] = AUXCELL Fic & AUX CELL fasEhfia. & AUXCELL # A5 PiiR Sl 2% (AAF) Bsg it |, el e
BRI AR . IR LR T AN ) AAF X558 AAF L3 Y RS il = i 1
00 =4.3ms
01=2.3ms
10 =1.3ms
1 =R

LPF_BB[2:0] = L& HIT BBP/N Jll &) f5 3 SAR ADC i@ g ds#ib S . 5 LPF_VCELL[2:0] AHIR] ¥k .

LPF_VCELL[2:0] = g & fl-F VCELL & 15 ADC MG E B fe il L4

0x0 = 6.5Hz ( 154ms FH{H )

0x1 = 13Hz ( 77ms FHI1H )

0x2 = 26Hz ( 38ms “Fi{H )

0x3 = 53Hz ( 19ms FH{H )

x4 = 111Hz ( 9ms “FHyfif )

0x5 = 240Hz ( 4ms 14 )

0x6 = 600HzZ ( 1.6ms FH{H )

0x7 = 240Hz

7.5.4.5.2 ADC_CONF2

ik 0x0008

NVM e 7 i 6 hi 5 fir 4 fir 3 fir 2 iz 1 L 0
EA 7S SPARE[1:0] ADC_DLY[5:0]

=2 0 0 0 0 0 0 0 0

SPARE[1:0] = #H

ADC_DLY[5:0] = 4t [MAIN_GOJ] fiti’58 1, 3= ADC S7EIEIB % B N 8] 5 T a4 . 1% B 7R8NS AL FEHER R [R5 3=
ADC 53,
HEIRVEEN Ous ( ELEIR ) % 200us , Mk A 5us.
A8 SLHIARHY = Ous ( EHEIR )
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7.5.4.5.3 MAIN_ADC_CAL1

Huht 0x001B

NVM fir7 £z 6 fir 5 fir 4 fir 3 fiz 2 LA £z 0
ey s GAINL[7:0]

i 0 0 0 0 0 0 0 0

GAINL[7:0] = 3 ADC 25°C Hizi sl R (fIk 8 iz ) o WARE AL IR I RIAT 1 S A v | DI S5 45 5T LA g R ) OTP
T, IPRAE S E AL ROX B 2 T AE AR . A2 ADC KIEA RN | S1F2x H SR e -

S -0.78125% % 0.7782% , Krik Ay 0.0031%.
7.5.4.5.4 MAIN_ADC_CAL2
Hiht 0x001C
NVM L7 fir 6 fir 5 fir 4 £z 3 fr 2 fr 1 HrL 0
2k GAINH | OFFSET[6:0]
=2DA 0 0 0 0 0 0 0 0

GAINH = ADC 25°C iz fe&hi R (MS fir ) o GniR% AR A eI ) AT 109 a5 e, DI 2 45 SR mT A RE B OTP

o IRIGTE BT AL Rk BNZIY s AR . 7E ADC RIEA BRI | 284402 8 38 H b0t .
JuFE N -0.78125% % 0.7782% , (kv 0.0031%.

OFFSET[6:0] = 3 ADC 25°C KR IAHESS R W RZ 7 7E A S AR I AT SR VA AL TR A HE | JU SR H T & SROT LU 2 ) OTP
B, I ER AL RIS LR IR AR A . 7E ADC RIESBIRMAIA] | #5422 1 35 A SL LR .
JEH % -12.20703mV Z 12.01630mV , Fr %>y 0.19073mV

7.5.4.5.5 AUX_ADC_CAL1

Hihl 0x001D

NVM A fir 6 fir 5 Az 4 £z 3 £z 2 £z 1 £z 0
A GAINL[7:0]

i 0 0 0 0 0 0 0 0

GAINL[7:0] = AUX ADC 25°C 128 KeAESE IR (MK 8 i ) o W% R AR I PAT W ad Rt , G 28 45 R T LLZWAZ 3] OTP
T, IR S AN AOR BIZ I 28 T A7 As . /E ADC BB IRIIIE] | #F 2 B Sh NI sl -

JuHE Ny -0.78125% % 0.7782% , Kirik’y 0.0031%.
7.5.4.5.6 AUX_ADC_CAL2

Hhhk 0x001E

NVM A fiz 6 fir 5 fir 4 fir 3 fir 2 £ 1 fr 0

E GAINH OFFSET[6:0]

2z 0 0 0 0 0 0 0 0

GAINH AUX ADC 25°C S e L SR (MS fi ) o WnSR% e AP SRS IR AT 38 2 B U380 2 445 SR vl LA A 31) OTP
H, IR RS R AN ROE B2 o w748 . 72 ADC RIES BRI | &R E 3B s
JuHH -0.78125% % 0.7782% , KrikJy 0.0031%.
OFFSET[6:0] = AUX ADC 25°C ‘K il HUE R HEEE B o SR P R AP T ARSI AT S R FELTR R HE |, U0 2 e TR 495 2R T A A2 5]
OTP | JER LA S AL AR BN R B 27 7 2% . /2 ADC AZIEDBRIAIAD | #F 2 B 2 P M Hedf
U -12.20703mV £ 12.01630mV , Xy 0.19073mV
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7.5.4.5.7 ADC_CTRL1

bk 0x030D
Rw 7 £z 6 £z 5 fr 4 fir 3 fir 2 LA £z 0
2 RSVD RSVD LPF_BB_EN | LPF_VCELL | MAIN_GO MAIN_MODEI1:0]
_EN
=L 0 0 0 0 0 0 0 0
RSVD = {554
LPF_BB_EN = J5 fi¥ kil JEd 2% )5 ADC #4:. LPF (&M T BBP/N Mll&E. #ub4iz it ADC_CONFIG1[LPF_BB[2:0] #4TH
H.
LPF_VCELL_EN = j3 H# ik #5 )5 ADC %54t LPF fU&EH T VCELL Wi& . #1b4iZ i ADC_CONFIG1[LPF_VCELL[2:0] i3
1TECE .

MAIN_GO = jzh3 ADC ¥4, [MiZAI SN 10, %4 £ ADC N7 %FE. £ ADC B3hjE , EHXAEMEAN 12

AT, %t 32 ADC 2 il 1 B AT BT S RSN S A2 A0 A TE SR E T 2
0=Ht%. SN0 LR
1 =333 ADC

MAIN_MODE[1:0] = # & ¥ ADC iafT#i. fEELLisir , M1k ADC , i LATEETE ADC #a it | SRE kT
1k, 7 FER E A ADC 257 , ADC 45 R
00 = 3= ADC KiZf7
01 = JKIZIT. 12173 ADC % 8 ¥k , R51E1E
10 = ELHBT. ELE/TF ADC i), BRI FNRIEE LGS
11 = %%

7.5.4.5.8 ADC_CTRL2

Hihk 0x030E
RwW AN fr6 fir 5 fir 4 £ir 3 £ir 2 A £r0
P RSVD RSVD AUX_CELL_A AUX_CELL_SEL[4:0]
LIGN
=LA 0 0 0 0 0 0 0 0

RSVD = {54
AUX_CELL_ALIGN = 3} AUX ADC AUXCELL 553 ADC CELL1 8¢ CELL8 %}3%
0 = BhAXF 5%
1 = 5% ADC CELLS %{5%

AUX_CELL_SEL[4:0] = #FF44ilid AUX ADC £ %5 FImA ( ik ) AUXCELL i .
0x00 = iZ47 i ACTIVE_CELL_CONF %4734 B It fir S 5 2h i B @ 1
0x01 = 858 & AUX JLi % (BBP-BBN)
0x02 = 4fi5E & AUXCELL1
0x03 = 4fi5E & AUXCELL2
0x04 = 4fi5g & AUXCELL3

0x11 = #iE & AUXCELL16

0x12 & 0x1F = RSVD

VERE I R FERIE A, RSVD {RHT | P44 & 7E AUXCELL I B2 LT AUX ADC #s#ft , I L
AUX_CELL_HILO #1744 15 55 5 R fH -

7.5.4.5.9 ADC_CTRL3

Hihk 0x030F

RW fr 7 r 6 fr5 Br 4 Br 3 fir 2 Br 1 £r 0

2 FK RSVD AUX_GPIO_SEL[3:0] AUX_GO AUX_MODE[1:0]

5 fir 0 0 0 0 0 0 0 0
RSVD = {#
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AUX_GPIO_SEL[3:0] = #4581 AUX ADC £ 8% 5 FIWEA (2% ) GPIO J&i LUH FIR M E 2. iz LR 3 E S 0x00 , A4

AUX ADC K8 e fE 5.4 GPIO iiE b, JFHINE L 50 B AUX_GPIO_HI/LO %47 7%%.
0x00 = AUX ADC 7 I T it & 91X ADC =t ADC il OTUT fJ GPIO J&it .

0x01 = #{;€ 2 GPIO1

0x02 = i€ & GPI02

0x08 = {7 % GPIO8

BT oAb AR5 2409 RSVD.

R R GPIO RACE )y ADC R Bk £ 7 RSVD AL , WIgs A &FE GPIO B KR L3iT AUX ADC ##t , Jf
H AUX_GPIO_HI/LO A7 #s ¥ tRFF S AL ME -

AUX_GO =

JE 3 AUX ADC #4e, [R[iZAIE N 1 I, £33 HTH AUX ADC i NiEATKFE. AUX ADC JE3h)5 , TEFHR AL S
A ZET, % AUX ADC 4% i i B HEAT AT SE O AN S 2R3 AL AR SRS %

0=mi4. A0 LK.

1= 33 AUX ADC

AUX_MODE[1:0] =

WHTE ADC iz, EELE T, WA 2%k ADC |, B U ADC #eesh R | R HAE
k. ¥EFIREHTE A ADC Z i , ADC 45 R4

00 = AUX ADC Kizg17

01 = HLKIZ{T. 1817 AUX ADC 41—k , SR 5171k

10 = E4HE1T. F8HE1T AUX ADC #if) , BRI ENRIZE Ear4 .

11 =8 #ifisfT , A T4\ GPIO —ik.
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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 BERIAMDERIR . M ENBBOZAF SN, SR P0E Cell16 FUEART Y

DB IESE , BRSO 7 AR T 1 A 74y o

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
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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]
AL 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
P RESULT[7:0]
=14 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 L7 £L 6 fir 5 AL 4 1 3 LAY A £z 0
Exs RESULT[7:0]
S fir 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
A5 RESULT[7:0]
e | 1 [ 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
Hu: 0x0587
R fir 7 fr 6 firs5 fr 4 fir3 fir 2 £z 1 £ 0
2 RESULT[7:0]
gL 0 0 0 0 0 0 0 0
RESULT([7:0] = Cell1 HiERIMEEY5 1) ADC JIELE R | LI dMEE R .
7.5.4.6.17 BUSBAR_HI/LO
BUSBAR_HI
Hik 0x0588
ik L7 AL 6 fir 5 fir 4 fir 3 Az 2 A A1 0
S RESULT[7:0]
=LA 1 0 0 0 0 0 0 0
RESULT[7:0] = /M4 51 (BBP - BBN) M7 771 ADC I EL R | UL i fIAMY R R, YN |, 8h4
BB ARG IR T, B BEEGE = AMK= A RR .
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BUSBAR_LO
Hhhk 0x0589
Hig £z 7 £ 6 £L 5 {1 4 fir 3 iz 2 Az 1 A7 0
2 RESULT[7:0]
4= DA 0 0 0 0 0 0 0 0
RESULT[7:0] = #4MLi4 51 (BBP - BBN) K1) ADC I ELE % , LI —dEhlxM R,
7.5.4.6.18 TSREF_HI/LO
TSREF_HI
Hihl 0x058C
R Rr 7 fii 6 firs fira hi 3 fir 2 £ 1 fi 0
2R RESULT[7:0]
=LA 1 0 0 0 0 0 0 0
RESULT[7:0] = >k = ADC ) TSREF B4 . JENRBUZETFRN |, 24282 TSREF K7 CAB 1L EHr , BRI
[l (e TR e

TSREF_LO
ik 0x058D
g fir7 fir 6 fir 5 fr 4 fir 3 fir 2 fr 1 fro
R RESULTI[7:0]
=X 0 0 0 0 0 0 0 0
RESULT[7:0] = sk E & ADC [f] TSREF k7545 51
7.5.4.6.19 GPIO1_HI/LO
GPIO1_HI
Hohk 0x058E
EE fr7 i 6 L 5 iz 4 i3 iz 2 iz 1 £z 0
A FR RESULT[7:0]
i 1 0 0 0 0 0 0 0
RESULT(7:0] = GPIO1 ftj ADC Ml B 145 . 4 HUIIZ %5 (7 86T | B PF 280 GPIOT {615 bAB IS8 7 , 13 0BeIt -
ARG %5743
GPIO1_LO
bk 0x058F
i fr7 f6 fr 5 fir 4 fr3 fir 2 iz 1 fio
R RESULT[7:0]
=X 0 0 0 0 0 0 0 0
RESULT[7:0] = GPIO1 ] ADC Ml &k FHi 4558,
7.5.4.6.20 GPIO2_HI/LO
GPIO2_HI
Hihl- 0x0590
i fr 7 fr 6 fr 5 fr 4 fir 3 fr 2 £z 1 fir 0
2 RESULT[7:0]
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=LA 1 0 0 0 0 0 0 0
RESULT[7:0] = GPIO2 ) ADC Jli & o MENEHOZ TN |, SESPUE GPIO2 IR LB IEHEHT , H R R T
TR P70
GPIO2_LO
Hihk 0x0591
Wik £r 7 £z 6 L5 A £z 3 fir 2 Az 1 £z 0
A5 RESULT[7:0]
= 0 0 0 0 0 0 0 0
RESULT[7:0] = GPIO2 ] ADC &A% 515 45
7.5.4.6.21 GPIO3_HI/LO
GPIO3_HI
Hihl- 0x0592
R fir 7 £z 6 fir5 fr 4 iV} fir 2 Az 1 £z 0
e i RESULT[7:0]
=LA 1 0 0 0 0 0 0 0
RESULT[7:0] = GPIO3 [¥] ADC W& T4 . HENIEIZ TN, SFESBUE GPIO3 1 AR I , B ISR 7
TR AT
GPIO3_LO
Hhhk 0x0593
R fir 7 A fir 5 A iz 3 iz 2 Az 1 £z 0
ey RESULT[7:0]
=LA 0 0 0 0 0 0 0 0
RESULT[7:0] = GPIO3 fj ADC Ml A% 715 45 5
7.5.4.6.22 GPIO4_HI/LO
GPIO4_HI
Hihik 0x0594
Rk £r 7 iz 6 frs5 A £z 3 fir 2 £z 1 £z 0
ZFK RESULT[7:0]
=LA 1 0 0 0 0 0 0 0
RESULT[7:0] = GPIO4 [¥] ADC B EFH 4R, MENIEIIZ T |, S8 GPIO4 1 AR I ¥ , B ¥
AR T8
GPIO4_LO
Hihl- 0x0595
R fir 7 £z 6 £z 5 fir 4 £z 3 fir 2 Bz 1 £z 0
E S RESULT[7:0]
p=LA 0 0 0 0 0 0 0 0
RESULT[7:0] = GPIO4 {#j ADC il A% 34545 5
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7.5.4.6.23 GPIO5_HI/LO
GPIO5_HI
Haht 0x0596
ik b7 £z 6 bz 5 fir 4 fir 3 Az 2 Az 1 A
ER RESULT([7:0]
y-fia 1 0 0 0 0 0 0 0
RESULT[7:0] = GPIOS5 i ADC Ml i 7 1745 R o BN A A7 | S AF S BUE GPIOS 71 AR IR BHT | B33 7
PRMIC 7 A A7
GPIO5_LO
Hhk 0x0597
Wik L7 Az 6 5 fir 4 £z 3 fir 2 Az 1 0
A RESULT[7:0]
S 0 0 0 0 0 0 0 0
RESULT[7:0] = GPIOS ff) ADC Il A% 77145 R -
7.5.4.6.24 GPIO6_HI/LO
GPIO6_HI
ik 0x0598
ik B 7 fr 6 fir 5 fr 4 bz 3 fir 2 Az 1 Az o
E2 S RESULT[7:0]
A 1 0 0 0 0 0 0 0

RESULT[7:0] = GPIO6 ] ADC i 7 W45 0. A ENBHOZ S, S 2 B0E GPIO6 Ik AP LR , EBIB& T
TR 7T

GPIO6_LO
Hihk 0x0599
Wi fr 7 fL 6 fir5 fir 4 fr 3 fir 2 A £z 0
2 RESULT[7:0]
=2 A 0 0 0 0 0 0 0 0
RESULT[7:0] = GPIO6 ¥ ADC Wl & (k3145 5.
7.5.4.6.25 GPIO7_HI/LO
GPIO7_HI
Hidl- 0Xx059A
R 7 £z 6 fr5 {1 4 £z 3 fir 2 £r1 £ 0
e RESULT[7:0]
=LA 1 0 0 0 0 0 0 0
RESULT(7:0] = GPIO7 ff) ADC Ik 545 . 4 EHLIGZ A (7 80 | 2802 BUE GPIOT (R 1 AR L BT , P BiG7
BRI (i R P
GPIO7_LO
Hil: 0x059B
Wi fir 7 fir 6 fir 5 fir 4 fir 3 fir 2 £z 1 £ 0
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LK RESULT[7:0]
Hhr 0 0 0 0 0 0 | 0 | 0
RESULT[7:0] = GPIO7 {# ADC I &A% 34545 R
7.5.4.6.26 GPIOS_HI/LO
GPIO8_HI
Hhh- 0x059C
Hig £z 7 A £ 5 {1 4 fir 3 {1 2 Az 1 £10
4 HR RESULT[7:0]
Hhr 1 0 0 0 0 0 0 0
RESULT[7:0] = GPIO8 ] ADC Ml & m 7 s R . HJEHPIRIULZFFosn |, #-&BiE GPIO8 ik 7F AR IFE# , BN &
R T 1748
GPIO8_LO
Hud 0x059D
Rk £r 7 L6 frs £r 4 £r 3 A A £r.0
2 H RESULT[7:0]
=2 0 0 0 0 0 0 0 0
RESULT[7:0] = GPIOS8 ] ADC Il EA% 7145 R
7.5.4.6.27 DIETEMP1_HI/LO
DIETEMP1_HI
Hhh- 0x05AE
Hig fir 7 fir 6 L5 A fir 3 fr 2 £ 1 £z 0
S RESULT[7:0]
b= 1 0 0 0 0 0 0 0
RESULT[7:0] = 3k 5 3= ADC [{ DieTemp1 &= igh B M ENIRIGZFE SN |, #3048 DIETEMP1 {35 ARy L% |, B
FE R AR T AR

DIETEMP1_LO
Mkt 0x05AF
Mg L 7 fir 6 fir 5 i 4 £ 3 fir 2 £r 1 £z 0
7R RESULT[7:0]
=LA 0 0 0 0 0 0 0 0
RESULT[7:0] = 3k 3= ADC [J DieTemp1 fik74i ( F1-F ADC &LIERIRE ) .
7.5.4.6.28 DIETEMP2_HI/LO
DIETEMP2_HI
Mk 0x05B0
Hig fir 7 fiz. 6 fiL 5 fir 4 fi 3 i 2 i1 £z 0
S RESULT[7:0]
=L 1 0 0 0 0 0 0 0
RESULT[7:0] = k[ AUX ADC [f] DieTemp2 = 4 K. MENIRIUL A7, 334F28E DIETEMP2 K15 AR 1 FE#7
BRI R AR T A A A o
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DIETEMP2_LO
Hhd 0x05B1
R fir 7 £L 6 HL 5 £z 4 £ 3 Az 2 Ar 1 £r0
S RESULT[7:0]
b= 0 0 0 0 0 0 0 0
RESULT([7:0] = 3£ AUX ADC f{J DieTemp2 6275 ( Fi-F ADC & IEMIRE ) &5
7.5.4.6.29 AUX_CELL_HI/LO
AUX_CELL_HI
Huhk 0x05B2
R fr 7 A6 firs fii 4 fii 3 fir 2 £z 1 £z 0
EAS RESULT[7:0]
b=10s 1 0 0 0 0 0 0 0

RESULT[7:0] = AUXCELL HUE IS5/ ADC WL | bl gbbldMUR R . AN [AUX_CELL_SEL4:0] it B 9%t ¢ %

A AUXCELL 3814 |, Mixe AUX_CELL_HI/LO %45 B4R %5 AUXCELL i il &:4f
MENEBOL AR, B S80E AUXCELL HURAG 735 LABT IR TERT , BB e = T R 3 2 A7 2%

AUX_CELL_LO
Huht 0x05B3
Hig fir 7 fr 6 fr 5 fir 4 fir 3 fir 2 fir 1 fr 0
b8 RESULT([7:0]
iz 0 0 0 0 0 0 0 0
RESULT[7:0] = AUX HL LR IR 151 ADC 455 , LA mAMERoR . Wik EHUH [AUX_CELL_SEL4:0] Fit & y#ise £ 5
AN AUXCELL 38 , Iixes AUX_CELL_HI/LO ZFA7 8 IR 5 AUXCELL HaJE I EHAH .

7.5.4.6.30 AUX_GPIO_HI/LO

AUX_GPIO_HI
Huht 0x05B4
Hig b7 WA Bz 5 bz 4 fir 3 fiz 2 Az 1 (A
2R RESULT[7:0]
S hir 1 0 0 0 0 0 0 0
RESULT[7:0] = GPIO fJ [AUXGPIO_SEL3:0] fii5E 1 AUX ADC il i 7 1745 e M NG AF £ 850, B2 B0E
AUX_GPIO %515 LAB IR HT B S5 0 5 5 R 5 15 25 17 2%
AUX_GPIO_LO
Huhk 0x05B5
Hi% br 7 fr 6 A 5 fr 4 fr 3 fir 2 Az 1 fz 0
K RESULT([7:0]
Hhi 0 0 0 0 0 0 0 0
RESULT(7:0] = GPIO fj i [AUXGPIO_SEL3:0] {/8i5E ) AUX ADC Il B 1545 5 .

7.5.4.6.31 AUX_BAT_HI/LO
AUX_BAT_HI

Huhk

0x05B6
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i fer | e | ms | e | w3 | @2 | k1 | Ao
4K RESULT[7:0]
W | 1 [ o [ o | o [ o [ o [

0
RESULT[7:0] = k[ AUX ADC [#] BAT 5| I (¥ im0 4 0. M BHURBUZ AR /2880, 3P BUE AUX_BAT K55 AR 1L
B, ERHGS 7 AL T R A

AUX_BAT_LO
Hiht 0x05B7
R L7 WAL fir 5 iz 4 £ 3 L 2 £z 1 £z 0
Eis RESULT[7:0]
=20a 0 0 0 0 0 0 0 0
RESULTI[7:0] = 31 AUX ADC () BAT 5] Il & {5 45 45 5 .
7.5.4.6.32 AUX_REFL_HI/LO
AUX_REFL_HI
Huhk 0x05B8
R fr 7 £z 6 fr 5 £z 4 fr 3 £ir 2 £z 1 Az 0
2 FK RESULT[7:0]
5 hr 1 0 0 0 0 0 0 0

RESULT[7:0] = Ak REFL M@ 7945 R , kE AUX ADC RIJINEZ R . HEHBGZHE Ao |, f 28l AUX_REL 7
AR RS, BRI HOR T AR T R A

AUX_REFL_LO
Hhk 0x05B9
R L7 £z 6 fr5 A1 4 £ 3 Ay £ A0
LK RESULT[7:0]
AL 0 0 0 0 0 0 0 0

RESULT[7:0] = py#iiditife REFL IR FT452R , 5k H AUX ADC IlIE SR .

7.5.4.6.33 AUX_VBG2_HI/LO

AUX_VBG2_HI
Hihl 0x05BA
Hik 7 fr6 firs fir4 fir3 fir 2 fiz 1 fro
e RESULT[7:0]
X0 1 0 0 0 0 0 0 0
RESULT[7:0] = py#idkift VBG2 (955 114 4 | K11 AUX ADC Il RELE . % 1 WLl 7F 77 280, 280529l AUX_VBG2 1t
ST LB IR TR | R R S A

AUX_VBG2_LO
Mt | 0x05BB
R L7 £z 6 £z 5 fir 4 £z 3 fir 2 fz 1 £ 0
P10 RESULT[7:0]
S hir 0 0 0 0 0 0 0 0
RESULT[7:0] = pyidkdk VBG2 KT 455 , R AUX ADC [l s 45 4.
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7.5.4.6.34 AUX_AVAO_REF_HI/LO
AUX_AVAO_REF_HI

Hihk 0x05BE
R A7 £z 6 £z 5 fir 4 £z 3 fir 2 £z 1 £z 0
Gk RESULTI[7:0]
= hr 1 0 0 0 0 0 0 0
RESULT[7:0] = 3k H AUX ADC f] AVAO_REF M S FI s 4 9. UENEHGZ A F 8N | 28802818 AUX_AVAO_REF {571
DR RGBT, B B A AIG T  AE 2%

AUX_AVAO_REF_LO

Hht 0x05BF
R B 7 fir 6 firs £z 4 £z 3 fr 2 LA £z 0
R RESULT[7:0]
=K 0A 0 0 0 0 0 0 0 0
RESULT[7:0] = 5k AUX ADC [¥] AVAO_REF Jll & [ 45 45 5 o
7.5.4.6.35 AUX_AVDD_REF_HI/LO
AUX_AVDD_REF_HI
Hihk 0x05C0
R L7 £z 6 fir 5 fir 4 VA] fir 2 £z 1 £z 0
ki RESULT[7:0]
=K 1 0 0 0 0 0 0 0
RESULT[7:0] = >k AUX ADC [ AVDD_REF I &M w45 . LENIRBULZTFR , 84 28iE AUX_AVDD_REF fk¥4i
PABS I BERT , BRI R T S A

AUX_AVDD_REF_LO

it 0x05C1
Hik L7 fir6 fir 5 fir 4 fir 3 £z 2 fir1 (oA]
2T RESULT([7:0]
g hr 0 0 0 0 0 0 0 0
RESULT[7:0] = 5[] AUX ADC [f) AVDD_REF Jil it [rifif 51545 5.
7.5.4.6.36 AUX_OV_DAC_HI/LO
AUX_OV_DAC_HI
Hiht 0x05C2
R L 7 AL 6 AL 5 fi 4 {3 £z 2 Az 1 £z 0
K RESULT[7:0]
5 r 1 0 0 0 0 0 0 0

RESULT[7:0] = 3k 4 AUX ADC 1] OV LL%: % DAC WM EF 45 (0.8 x OV BIH ) « MENERIZIFRAN | SEa8E

AUX_OV_DAC k=11 LART IE 37 , B BB 1 AR =TT 25 (2 8% o

AUX_OV_DAC_LO

Hodk:

0x05C3

R

L 7

Az 6

£z 0
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e RESULT[7:0]
S hr 0 0 0 0 0 0 0 0
RESULT[7:0] = 3k Ff AUX ADC ] OV L% DAC Il FIfICT 174558 (0.8 x OV MIfH ) -
7.5.4.6.37 AUX_UV_DAC_HI/LO
AUX_UV_DAC_HI
Hiht 0x05C4
Hig hr 7 fz 6 iz 5 fir 4 fr 3 fr 2 r 1 fro
Eq s RESULT[7:0]
S hr 1 0 0 0 0 0 0 0
RESULT[7:0] = 5k AUX ADC ] UV HLEds DAC M) 71468 (0.8 x UV BIfE ) - AEHLEZF A | SF28iE
AUX_UV_DAC {5 AT IE 58T, BRI 7 AV T 137 47 8

AUX_UV_DAC_LO

M- 0x05C5
Hig fir 7 £ 6 frs £ 4 £ 3 fir 2 fir 1 vA]
EA RESULT[7:0]
B 0 0 0 0 0 0 0 0
RESULTI[7:0] = 35 AUX ADC ] UV HL# 2% DAC & K745 5 (0.8 x UV 1 ) »
7.5.4.6.38 AUX_OT_OTCB_DAC_HI/LO
AUX_OT_OTCB_DAC_HI
Hihk 0x05C6
Rt fir7 fir 6 £z 5 £z 4 £z 3 iz 2 Az 1 £z 0
A5 RESULTI[7:0]
=2 A 1 0 0 0 0 0 0 0

RESULT[7:0] = 33 AUX ADC [#] OT L% ( 3T [OTCB_THR_LOCK] ¥ (¥ OT 5, OTCB [{f ) DAC W& & 7 45 5.
R HORBUZ AR | B2 8E AUX_OT_OTCB_DAC %45 LABF IE T #T | B B i e 515 A 2 45 25 A
o

AUX_OT_OTCB_DAC_LO

Hat 0x05C7

His fr 7 fir 6 fr 5 fir 4 £ir 3 £z 2 £z 1 £z 0
ST RESULT[7:0]

S fir 0 0 0 0 0 0 0

0
RESULT[7:0] = 5k § AUX ADC ] OT th#gtds ( 2T [OTCB_THR_LOCK] % B OT 5 OTCB i ) DAC Ml &K FIT 45 3.

7.5.4.6.39 AUX_UT_DAC_HI/LO

AUX_UT_DAC_HI

Hiik 0x05C8
i fir 7 fir 6 i 5 AL 4 £z 3 L 2 Az 1 £r 0
EA 7 RESULT[7:0]
= 1 0 0 0 0 0 0 0
RESULT[7:0] = 5k § AUX ADC ] UT Lt%%#% DAC MR &7 4R UENRIOZFZHEN |, 802802 AUX_UT_DAC k7
FOAST IR E R, BB e T IS T A A
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AUX_UT_DAC_LO

Hiht 0x05C9

Hig L7 £z 6 (A 1z 4 fir 3 fir 2 £z 1 £z 0
2 HR RESULT[7:0]

Hhr 0 0 0 0 0 0 0 0

RESULT[7:0] = sk AUX ADC ff UT Lt#% DAC & K745

7.5.4.6.40 AUX_VCBDONE_DAC_HI/LO
AUX_VCBDONE_DAC_HI

bt 0x05CA

R A £ 6 £ 5 £ 4 £ 3 Ay LAY £20
K RESULT[7:0]

S hir 1 0 0 0 0 0 0 0

RESULT[7:0] = 3k AUX ADC [fj UV Lt#:%% ( VCBDONE [I{H ) DAC MBI 74 R . LENEBULTERN | S a8iE
AUX_VCBDONE_DAC &1 LABA 1 53T, B SB35 A7 A% o

AUX_VCBDONE_DAC_LO

Huht 0x05CB

Wik fr7 fir 6 fir 5 fir 4 fir 3 £z 2 £ 1 fi 0
R RESULT][7:0]

XA 0 0 0 0 0 0 0 0

RESULT[7:0] = 3k AUX ADC 1 UV tL#548 ( VCBDONE BIfH ) DAC ik (18 5217 4 5.«

7.5.4.6.41 AUX_VCM_HI/LO

AUX_VCM_HI
i 0x05CC \ A6 \ fr5 \ fir 4 \ £ 3 \ £ 2 \ £z 1 \ £z 0
P RESULTI7:0]
-1} 1 \ 0 \ 0 \ 0 \ 0 0 0 \ 0

RESULT[7:0] = 5k § AUX ADC ] VCM ( 3= ADC L3t ) MER M4 R, UENIRBUZA RN | 22808
AUX_VCM {75 AR (L3 , ELREGE 7 AR 7 1 2 A7 o

AUX_VCM_LO
Hdik 0x05CD
Rk L7 fr6 fir 5 Az 4 £z 3 A1 2 £r1 A1 0
ey RESULT[7:0]
=LA 0 0 0 0 0 0 0 0

RESULT[7:0] = >k H AUX ADC [¥] VCM ( £ ADC EfyEHEHLE ) B AR 145 5.

7.5.4.6.42 REFOVDAC_HI/LO
REFOVDAC_HI

kb 0x05D0

R fir7 £z 6 firs fir 4 fir 3 fir 2 £z 1 £I0

A4 RESULT[7:0]

=LA 1 0 0 0 0 0 0 0
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RESULT[7:0] = i) &% 1)ic 5% OVDAC FEk it H i = 15 4 o

REFOVDAC_LO

Hiht 0x05D1
R L7 £z 6 A £z 4 £ 3 YA AN | fir 0
2T RESULT([7:0]
5z 0 0 0 0 0 0 0 0
RESULT[7:0] = i) &% ¥)ic 5% OVDAC FEik Hi R T 45 1
7.5.4.6.43 DIAG_MAIN_HI/LO
DIAG_MAIN_HI
Hihl | 0x05D2
R hr 7 fir 6 £z 5 £r 4 £z 3 £z 2 £z 1 £z 0
K RESULT([7:0]
5 fr 1 0 0 0 0 0 0 0
RESULT[7:0] = F-Ti2li ADC L HIHRE £ ADC AR M4 R . W RIERABIE B E N Z1Ti2 ADC W, WA

DIAG_MAIN_LO
Huhk 0x05D3
ik R 7 iz 6 iz 5 fr 4 iz 3 fir 2 £z 1 £z 0
2T RESULT[7:0]
5 hr 0 0 0 0 0 0 0 0
RESULT[7:0] = -T2t ADC L HIRE = ADC HRERMR 4R . I RIE LA B IE B E M2 1T 12 ADC R, WAL

7.5.4.6.44 DIAG_AUX_HI/LO

DIAG_AUX_HI
Hhl 0x05D4
R 7 fir6 firs fir 4 fir3 fir 2 £ 1 fiz 0
2 FR RESULT[7:0]
E=XA 1 0 0 0 0 0 0 0
RESULT[7:0] = Jfi -4 ADC LA i AUX ADC HLAME s 54745 . A1 7E AN B2 5 712 I ADC Hefe | A 2%

DIAG_AUX_LO
Hihit 0x05D5
Hie A7 AL 6 fir 5 AL 4 AL 3 fir 2 AL 1 Az 0
7k RESULT[7:0]
=20a 0 \ 0 \ 0 0 0 0 0 0

RESULT[7:0] = i T-#2 M ADC ELERI S AUX ADC ELBERMIR T T80 I RAE SNl B2 I IS 1T 2 1 ADC ELAR , A 2%

7.5.4.7 HHEWE .. BHIFRES

7.5.4.7.1 CB_CELL16_CTRL % CB_CELL1_CTRL

#ik | 0x0318 =
0x0327
RW fir 7 fi 6 5 fir 4 iz 3 fi 2 (A (A
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0x00 = Os = 15 13547

0x01 =10s

0x02 = 30s

0x03 = 60s

0x04 = 300s

0x05 % 0x10 = [ 10 4p8h 2 120 7381, FYERCS 10 234

2R RSVD TIME[4:0]
=K 0 0 0 0 0 0 0 0
RSVD = {581
TIME[4:0] = & cell* $9# il if 5. HEFEHL MCU B'E [BAL GOJ =1, et ik BT KA

Ox11 & OX1F = [y 150 434k 5 540 405k (MR 30 405k ) L J 600 44k

7.5.4.7.2 VMB_DONE_THRESH

Hiht 0x0328
RW £ 7 i 6 I 5 I 4 fr 3 fir 2 fr 1 fr 0
4 RSVD MB_THR[5:0]
= hy 0 0 1 1 1 1 1 1
RSVD = {35
MB_THR[5:0] = {1t MB_TIMER_CTRL A 0x00 H. BAT HE/NFZBIMHE , Wikt GPIO3 #H Tt firiF 1k, R E 341 MCU

BWH [AUX_GOJ =1, Bt ik AT K e

EE A TEHZIENT, MCU 1EA0% [BAL_GOJ =1 Hi:/d FH AUX ADC. #iik MCU HE¥iKis [AUX_GOJ =
1, WEBTABME R B A TR EHKIE [BAL_GO] =1, K ¥ CAEElT.

TRy 18V £ 65V, (MR V. RAEHFAATLERIN Y 65V,

7.5.4.7.3 MB_TIMER_CTRL

Mk 0x0329
RW A7 L 6 L5 41 4 L3 2 AL 1 AL 0
2R RSVD TIME[4:0]
=X 0 0 0 0 0 0 0 0
RSVD = {#8&
TIME[4:0] = &8 H T AR HE i 28, REFHL MCU & E [BAL_GO] =1, M X HEFIHAT R
0x00 = 0s = {5 1 34167
0x01 = 10s
0x02 = 30s
0x03 = 60s
0x04 = 300s
0x05 & 0x10 = [ 10 7r-8h & 120 4080 , B 10 408
0x11 & Ox1F = Ju A 150 4340 & 540 438 ( BYERA 30 4381 ) LK 600 4%
7.5.4.7.4 VCB_DONE_THRESH
Hiht 0x032A
RwW AL 7 fir 6 fir 5 AL 4 AL 3 £z 2 Az 1 £z 0
2K RSVD CB_THRI[5:0]
AL 0 0 0 0 0 0 0 0
RSVD = {#84
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CB_THRI[5:0] = # 5 Bits L EAIC T iZ BUAE , D% eits by sy g o 45 a b iR B T . R MCU 8
[OVUV_GO] =1, B X kP47 Kk
R AT A VCB_DONE Kl shag , ML EZRME , RI57EHZ) CB ZRT & [OVUV_GO] =1 ( Bl ki%
[BAL_GOJ=1) .
FH G VCB_DONE BI{EAM , R EH M , REEHRE [OVUV_GO] =1 LMER BEAEM. EXFMELT ,
T FE R [BAL_GOJ =1 k¥R 3h ¥ .
JEFEN 2.45V Z 4V |, ikl 25mV , Hoip
0x00 = 4 CB_DONE Lb#i2s Bk
0x01 = 2.45V {1
Ox3F =4V fMHE

7.5.4.7.5 OTCB_THRESH

Hihk 0x032B

RwW fir7 £z 6 A fir 4 fir 3 it 2 A1 £z 0

ZH RSVD COOLOFF[2:0] OTCB_THRI[3:0]

Hhr 0 0 0 0 1 1 1 1
RSVD = {5

COOLOFF[2:0] = #& COOLOFF iR ( k& iR% = OTCB_THR - COOLOFF iE¥%§ ) , LM#7E BAL CTRL1[OTCB_ENJ=1 B
F| OTCB I % & CB. MCU AR ¥ GPIO EL &y ADC M1 OTUT &5,
JEFEN 4% % 14% , BN 2% , &1 TSREF FaJE#SfE.
FAE RS BN 14%.
BRIAE AL E 4%.
OTCB_THRI[3:0] = 4 BAL_CTRL1[OTCB_EN]=1 ¥ & OTCB B{4. MCU ¥#5 1) GPIO Fit &y ADC M1 OTUT .
JEFEN 10% & 24% , BYERN 2% , K H TSREF fa)E 8% HiJE .

FAFHACRS BB 24% .
BINENAI B E 24%.
7.5.4.7.6 BAL_CTRL1
Hihk 0x032E
RW hL 7 £ 6 fiL 5 I 4 fr3 fir 2 L1 fro
4R RSVD DUTY[2:0]
=Liva 0 0 0 0 0 0 0 0
RSVD = {84
DUTY[2:0] = HZEEFHL MCU ¥ [BAL_GOJ =1, shax ik ikiT Krt
0x0 = 5s
0x1=10s
0x2 = 30s
0x3 = 60s
0x4 = 5 434
0x5 = 10 434
0x6 = 20 434
0x7 = 30 min

7.5.4.7.7 BAL_CTRL2

Hihl 0x032F

RW fr7 fr 6 Az 5 fr 4 fir 3 £z 2 £z 1 £z 0

LK RSVD CB_PAUSE | FLTSTOP_EN| OTCB_EN BAL_ACT[1:0] BAL_GO AUTO_BAL

S hir 0 0 0 0 0 0 0 0
RSVD = {35

CB_PAUSE = {51 FLA K U i LL AR VRIZAT 2 T
0 = IEH R At
1 = EHE A R
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FLTSTOP_EN = #uft i A R B iz , 42 1k e s el ey iy . REEEHL MCU i [BAL_GOJ = 1, B i Bl AT RAE
0 = LTt Hlanfy ( HRWrkRsh ) |, AR EL ey
1= HRAEARFTRBER RO, PTA CB Hfir#iis ik

OTCB_EN = 7 Bts £yl a) i /) OTCB #xill. R Z L MCU BE [BAL_GOJ =1, M x i 1T RAE
0 =444 OTCB fa il
1= JdH OTCB &l

BAL_ACT[1:0] = #%#] MB 1 CB 58 /&l I #eh4E. HE LY MCU ¥ E [BAL GOJ =1, il & iX Sk 47 Kbt . #1EE .
00 = JH#efE
01 = #E N\ SLEEP #=
10 = # A\ SHUTDOWN #iz{
1= 1%

BAL_GO = JIaf B i sl iR, 5N 1 I, Koot pr A M B 35 A7 as b AT K. fEMRIENZAI B 1 200, B E A 17 3%
FAE S AN A 20 AL B ATIE R
0 = i
1 = JFahiH

AUTO_BAL = 7t H Bl T3 Rl i < a7k, REIH MCU W8 [BAL_GOJ =1, Ml nf kBT KAt
0 = FEIHELH
1= B3RS

7.5.4.7.8 BAL_CTRL3

Hoht 0x0330
RW fr7 (A £ 5 fir 4 fr 3 A 2 £z 1 £r o
LA RSVD BAL_TIME_SEL[3:0] BAL_TIME_G
O
E=E0A 0 0 0 0 0 0 0 0
RSVD = {#&
BAL_TIME_GO #g/5#84F 7 BAL_TIME F5 7455 1% 52 (¥ CB il ( H [BAL_TIME_SEL3:0] W& ) IR E] . BLALWT H AT
BAL_TIME_SEL[3:0] = &% 511 CB il LAl 5 H I AR 25 4 6 3]
0x0 = CB i#iH 1
0x1 = CB i#i# 2
OxF = CB iiif 16
7.5.4.7.9 CB_COMPLETE1
Huhk 0x0556
R fir 7 fr 6 fir 5 fir 4 fr 3 fir 2 fiz 1 fir 0
E CELL16_ CELL15_ CELL14_ CELL13_ CELL12_ CELL11_ CELL10_ |CELL9_DONE
DONE DONE DONE DONE DONE DONE DONE
X2 0 0 0 0 0 0 0 0
CELL9 _DONE # cell9 % cell16 [ HLSEIMT5E . 24 MCU % [BAL_GOJ =11t , % e weiE b
CELL16_DONE = 0 = #55€ Hts E I8 5 7E 1247 3R AT 48
1 = g i R e R
7.5.4.7.10 CB_COMPLETE?2
Huhk 0x0557
Rk fr 7 fr 6 i 5 fir 4 fr 3 fir 2 i 1 £z 0
EA CELL8_DO | CELL7_DONE | CELL6_DONE | CELL5_DONE | CELL4_DONE | CELL3_DONE | CELL2_DONE | CELL1_DONE
NE
=K DA 0 0 0 0 0 0 0 0
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CELL1_DONE £ cell1 Z cell8 [IHUEHBTEM. 2 MCU & E [BAL GOJ =11 , ZFFAFas Bh kR .
CELL8_DONE = 0 = ff5& fith_ b BIIHT IS 4T B AR TR
1 = s AU IR U 5E AR
7.5.4.7.11 BAL_TIME
Hiht 0x0558
N hL 7 fir 6 i 5 hi 4 i 3 fir 2 Az 1 (Al
B TIME_UNIT TIME[6:0]
=X DA 0 0 0 0 0 0 0 0
TIME_UNIT = $87R [TIMEG6:0] 4815 ) 5L
0=H
1 =734k
TIME[6:0] = 4} % 5E 1) CB IR RIGHTHT 7]
R [TIME_UNIT] = 0, W335 (R [E] LRSS, BBk 5 F5
W [TIME_UNIT] =1, W3S BRI R LM Bt Sy Brikoh 5 4r b
7.5.4.8 {RYARAC EAHEH
7.5.4.8.1 OV_THRESH
Hihit 0x0009
NVM pr7 Hr. 6 A i 4 £r 3 fir 2 £r 1 A
ZFR SPARE SPARE OV_THR[5:0]
=X DA 0 0 1 1 1 1 1 1
SPARE = % H
OV_THR([5:0] = %% OV HEESHIL TRBUE . X ey i BE S BR WK% 55— 5% [OVUV_GO] =1 fir%.
i Y B T BRI 9 25mV.
0x02 % OxOE : Yty 2700mV 2% 3000mV
0x12 % Ox1E : Ji[f’% 3500mV % 3800mV
0x22 % Ox2E : i[5 4175mV £ 4475mV
B oAb i BK BRI 2700mV .
7.5.4.8.2 UV_THRESH
it 0x000A
NVM b7 AL 6 iz 5 bz 4 3 Az 2 Az 1 £z 0
2R SPARE SPARE UV_THR[5:0]
=i 0 0 0 0 0 0 0 0
SPARE = %
UV_THRI[S:0] = & UV LSS IR BRI . XKL A7 [ B 2 ZR EHURIE 7 — 2% [OVUV_GO] =1 fr %
B BEE I R 9 50mV.
0x00 2 0x26 : Ji[H#y 1200mV %= 3100mV
i HoAb B B R ERIA D 3100mV.
7.5.4.8.3 UV_DISABLE1
Hbht 0x000C
NVM fir 7 fir 6 £z 5 £z 4 fir 3 fir 2 £z 1 £z 0
L CELL16 CELL15 CELL14 CELL13 CELL12 CELLM CELL10 CELL9
=LA 0 0 0 0 0 0 0 0
CELL9 £ #&/RFL\ UV H1 VCB_DONE Al 5 06 L6 i 1
CELL16 = 0= UV #1 VCB_DONE Ml i& H T 1&
1= MEIE P HERR UV Al VCB_DONE il
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7.5.4.8.4 UV_DISABLE2

Motk 0x000D

NVM fir 7 iz 6 fir 5 fr 4 fir 3 fir 2 i1 iz o
bR CELL8 CELL7 CELL6 CELL5 CELL4 CELL3 CELL2 CELL1
i 0 0 0 0 0 0 0 0

CELL8 % #R/~B A UV F1 VCB_DONE #6: il HE B3 Wik 4 58 i
CELL1 = 0= UV A1 VCB_DONE i Fi F5@3&
1= MiBiE P HER UV A1 VCB_DOME Wil

7.5.4.8.5 OTUT_THRESH

Huht 0x000B
NVM 7 £z 6 fir 5 fir 4 £z 3 fir 2 fir 1 o)
4 UT_THR[2:0] OT_THR[4:0]

i=2ns 1 1 1 0 0 0 0 0

UT_THRI[2:0] = % UT Lhi e UT B, e i s sk EHLR % 5 —% [OTUT_GO] = 1 dr4. MCU ¥AHR I GPIO it
&%y ADC Al OTUT #iA.
TN 66% & 80% , MR A 2% , K11 TSREF Ko/l 42 i f .
RN AR E 80%.
OT_THR[4:0] = # & OT LL#As1 OT B, XFiXEefr (18 B R FPLLIE T —% [OTUT_GO] =1 4. MCU ¥ AR GPIO Ji2
# ADC Al OTUT #iA.
TE A 10% % 39% , K4 1% , K TSREF FafE k.
FAF AR ERAN 39% .
ERINE AR E 39%.

7.5.4.8.6 OVUV_CTRL

Hihl 0x032C

RW 7 £z 6 £ 5 fr 4 £z 3 fir 2 £z 1 £10

4% | VCBDONE_ OVUV_LOCK[3:0] OVUV_GO OVUV_MODE[1:0]
THR_LOCK

54z 0 0 0 0 0 0 0 0

VCBDONE_THR_LOCK = g7 UV LA E UV B VCBDONE fE 2 [a] )4t LA & UV DAC 5 VCBDONE DAC BIfE 455 , Mifiiik
iTielr, B UV BRI AHE TR AUX ADC & 2 R AUBIE — N BME . A FER A BB SUE 2 UV ERER
o

2 OVUV_MODE[1:0] 3 0b11 I XF %A HEAT RAE | Bl 28 SIBE A,

0 = i%$¢ UV BE

1 = 1%+ VCBDONE {d

OVUV_LOCK][3:0] = 4 [OVUV_MOD1:0] = 0b11 I} , K45 € M BAEIE R E N OV Al UV LLEGASFIN o Xk a7 1) 58 S ZR E MR
%R —% [OVUV_GOJ=1 4.
0x0 = #iiE F| Cell1
0x1 = @i E 2| Cell2
0x2 = 8iE 3 Cell3

OXF = 8t 5] Cell16

OVUV_GO = 12 OV il UV Bl M5 A1 I, 2XbiTE OVUV LB B EMEHTRFE. %02 E AT
0= 3%
1= Bz) OV Al UV Hkes
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OVUV_MODE[1:0] = 4 [OVUV_GO] = 1 iif % & OV il UV 3@ fraat, i fr i o g 2k - HLR % 5 — 2% [OVUV_GOJ = 1

o

00 = AN ig{T OV 1 UV th#sids

01 = &5 T A R Ht g 4T OV Al UV &)

10 = i&47 OV A1 UV BIST A 1.

11 =5 OV M1 UV L 8815 Bl i1 [OVUV_LOCKS:0] it & 1 .4 il
PR Ak H ACTIVE _CELLINUM_CELL3:0] 2777385 3.

7.5.4.8.7 OTUT_CTRL

HubE 0x032D
RW £ 7 fir 6 fr5 fr 4 fir 3 fir 2 £z 1 i o
P2 RSVD | OTCB_THR_ OTUT_LOCK[2:0] OTUT_GO OTUT_MODE[1:0]
LOCK
=1s 0 0 0 0 0 0 0 0
RSVD = {4

OTCB_THR_LOCK =

T OT Lh#37E OT B{E A1 OTCB HIME 2 [A17)#: LI & OT 5k OTCB DAC BI{ELE R , MimikiTi2r , Fitk OT
LSS A ZRAE T i AUX ADC Wl & 22 BT B E — AN BIME AL RIS BESUE 2] OT L. X
OTUT_MODE[1:0] = Ob11 IS XHZALHEAT SRR | 4l 2 sl i i,

0 =1k OT WA

1= %# OTCB B{H

OTUT_LOCK[2:0] =

24 [OTUT_MOD1:0] = Ob11 I, K45 E RSN EIEECE N OT M1 UT ELBLESHI N . W IX ey il 58 5 sk ML % 5
—% [OTUT_GO] =1 1%

0x0 = #{E = GPIO1A

0x1 = 8iE = GPIO2A

0x7 = i€ ¥ GPIO8A

OTUT_GO =

JABN OT A1 UT beARds. H SN 1 I, SXPTE OTUT BLE B E BT RIE. e BITHER.
0 = migk
1=J8%) OT M UT

OTUT_MODE[1:0] =

2 [OTUT_GO] =1 Wi & OT Ml UT WS TR . XX sehy i) 38 s R FHLKIE 5 —% [OTUT_GOJ =1 #r
2o

00 = Aig17 OT Al UT EL#LEE

01 = Bt i A 2 g 47 OT Al UT #lg

10 = i217 OT # UT BIST Ji #.

11 =4 OT Al UT Lb#s8iE 2 th [OTUT_LOCK3:0] Fi & 1) s ANl i

7.5.4.9 GPIO FiR &
7.5.4.9.1 GPIO_CONF1
Huht 0x000E
NVM A7 £z 6 £z 5 hL 4 £z 3 Ay fir1 £z 0
R FAULT_IN_ SPI_EN GP102[2:0] GP101[2:0]
EN
XA 0 0 0 0 0 0 0 0
FAULT_IN_EN = )3 ] GPIO8 fEJufik i~ A RUMA , MMM AME SN RH P il % NFAULT 51,
0 = ki A Zhfik. GPIO8 1y [GPIO8_CONF2:0] B E #EATACE -
1 = GPIO8 & E MK B P A R A LAl & NFAULT 5l , 2% T [GPIO8_CONF2:0] & .
SPI_EN = 7£ GPIO4. GPIO5 fil GPIO6. GPIO7 I-J& i SPI 4 Hil4s.
0 = Z5H] SPI L4544
1=J3 1 SPI E¥#=Hil#%. % [GPIO4_CONF2:0]. [GPIO5_CONF2:0]. [GPIO6_CONF2:0] ! [GPIO7_CONF2:0]
BH.
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GPI02[2:0] = At & GPIO2.
000 = U 25H |, WiFH&
001 = {£)y ADC #1 OTUT %A
010 = {41 ADC #iA
011 = fENEFH AN
100 = Ve N4 E P
101 = {E N4 LG T
110 = /£y ADC $ N\ FF )3 F 35 -4
111 = {4 ADC A\ /5 FH 55 T hz

GPIO1[2:0] = & GPIO1,

000 = 22 H |, mFH&

001 = {£5 ADC Fl OTUT %i A
010 = 41X ADC fiA

011 = EAECFHA

100 = N4 T

101 = {fENH R BT

110 = /£ ADC S\ 3% )5 FH 85 -4
111 = {5 ADC # A\ J5 FH S5 Tz

7.5.4.9.2 GPIO_CONF2

Hul 0x000F

NVM R 7 fr 6 fr 5 fir 4 £ 3 fr.2 fr 1 .0

2K SPARE RSVD GPIO4[2:0] GPIO3[2:0]

=i 0 0 0 0 0 0 0 0
SPARE = % i

GPI04[2:0] = [ & GPIO4. Wil [SPI_EN] =1 , iXSefl B A4 4 20E |, I HiZ 5| AE SPI L#HI#81) SS. ARHMEER ,

S5 7.36.1.7,

000 = CL25H , M

001 = £ ADC Fil OTUT fIA
010 = 1241 ADC #ii A\

011 = fERHTHIA

100 = i th e v T

101 = {9 kT

110 = {2y ADC # A\ IR 55 b4
111 = {EJ9 ADC $i NI J8 185 T 4L

GPIO3[2:0] =
000 = CU2%H |, WifH&
001 = {£)y ADC #1 OTUT %A\
010 = 141X ADC A
011 = fE AN
100 = & N4 m T
101 = 1B % A% F T
110 = £y ADC i \JF)8 FH 55 L4
111 = {E5 ADC S A\ )8 FH 85 R hz

JiiE GPIO3. i MB_TIMER CTRL A 0x00 , I Zms M &

» IR 51 HIBC By SR T

7.5.4.9.3 GPIO_CONF3

Huhk 0x0010
NVM fir 7 iz 6 fir 5 fir 4 fir 3 fir 2 fir 1 £z 0
2R SPARE[1:0] GPI106[2:0] GPI05[2:0]
HAL 0 0 0 0 0 0 0 0
SPARE[1:0] = #%H
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GPIOB[2:0] =

FiE GPIO6. Witk [SPI_EN] =1, IXUSF BACK i 208 | 3 HiZ5 AME SPI Fi%HI 251 MOSI. A 31415
B, iESEY 7.3.6.1.7,

000 = T2, MFHS

001 = 15 ADC #1 OTUT %\

010 = /£ 1 ADC ¥ A

011 = fENEF I

100 = %6 i w1

101 = 1A% HH R B

110 = /£ ADC ¥ A 38 35 Edr

111 = {E4 ADC Fi A\ I J5 88 F L

GPI05[2:0] =

BiE GPIO5. M [SPI_EN] =1, iXU6HCE K4 208 | F HiZs| B 1E SPI L iHl 8 MISO. A R VEaE
B iES 7.3.6.1.7,

000 = U2 | MifHE

001 = £}y ADC 1 OTUT %A\

010 = 141X ADC A

011 = 1E AT

100 = 1E % v s 1

101 = 1E % A% f T

110 = YE2 ADC ¥ N JF )2 55 4

111 = {E; ADC A\ JF )5 85 T 4

7.5.4.9.4 GPIO_CONF4

Mk 0x0011

NVM B 7 K 6 Bz 5 hr 4 iz 3 iz 2 £z 1 £ 0
2 SPARE[1:0] GPI08[2:0] GPIO7[2:0]

S hr 0 0 0 0 0 0 0 0

SPARE[1:0] = %&JH

GPI08[2:0] = it & GPIO8. W [FAULT_IN_EN] =1, W& ZMX S E A7 , FF Bz s s A ERN |, DUE AR AP R0k ik
NFAULT.
000 = CW4EH |, M FH&
001 = £y ADC #1 OTUT %A
010 = fE41X ADC fIA
011 = fEAEFHIN
100 = 1 Ay i i B 1
101 = {E N4 AR T
110 = /£y ADC ¥ A\ 3F 3 85 -4
111 = /£ ADC S A\ F)8 55 e

GPIO7(2:0] = Fic & GPIO7. W1 [SPI_EN] =1, iX L5t & A4 2% |, 3 Bz 5| A/ SPI £ 4821 SCLK. A 3%1E4ME
B ES 7.3.6.1.7,
000 = B4 H | mBHA&
001 = {£Jy ADC #1 OTUT %A
010 = 41X ADC #iA
011 = fEAEFH AN
100 = Ve N4 P
101 = /E % A% T
110 = /£y ADC $ N\ 3F i3 F 35 -4
111 = {E5 ADC NI J5 FH 55 T hz

7.5.4.10 SPI AR,
7.5.4.10.1 SPI_CONF

Hihk 0x034D

RW fr 7 r 6 fr5 Br 4 fr 3 fir 2 Bz 1 £r 0

2K RSVD cPOL CPHA NUMBIT[4:0]

-1} 0 0 0 0 0 0 0 0
RSVD = {#
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CPOL =

¥ H SCLK #lifk.
0 = fI AP 2200, 7o AL PR
1= FHCEI SN AR PR

CPHA =

BEEAE MISO b Bdfa AT RAFR) SCLK 14t
0 = Hi B U145t
1 = JE IR S DT

NUMBIT[4:0] =

SPI & K. WEEHIUSAK SPI A3
00000 = 24 {ir

00001 =1 fiz

00010 =2 fir

1.0111 =23 fi;
P el = 23 fi

7.5.4.10.2 SPI_EXE

Hihk 0x0351
RW B 7 R 6 B 5 Bz 4 Br 3 fir 2 Bz 1 £ 0
2 RSVD SS_CTRL SPI_GO
54 0 0 0 0 0 0 1 0
RSVD = {£8]
SS_CTRL = %} SS KPR HEAT AR o
0 = Hr K HLF
1= Hr = P
SPI_GO = 47 SPI %, % HATTER.
0= A
1= #47 SPI
7.5.4.10.3 SPI_TX3. SPI_TX2 7 SPI_TX1
Mihk | 0x034E =
0x0350
RW L7 £z 6 L5 fir 4 iz 3 fiI 2 AN 20
2K DATA[7:0]
=20A 0 \ 0 \ 0 0 0 0 0 0

DATA[7:0] = E/HF-5¢ SPI M {EHET 5 N HBHE . XLER0@IL 8 SPI_CONFINUMBITA4:0] #4742 , M LSB SPI_TX1 F ik

->LSB SPI_TX2-> LSB SP|_TX3 %l ). MOSI #fith: .

7.5.4.10.4 SPI_RX3. SPI_RX2 #ISPI_RX1

ik 0x0520 %
0x522
Mg 7 £z 6 (A £ 4 fir 3 i 2 Az 1 £z 0
i DATA[7:0]
=2 0 0 0 0 0 0 0 0
R R R R R R R R
DATA[7:0] = SPI 45 8] AR EUIE [ (54 . 287 , M LSB SPI_RX1 #4 -> LSB SPI_RX2 -> LSB SPI_RX3 , S filid
MISO #:i £h% N\ 1y SPI_CONFINUMBIT4:0] ¥ & .
7.5.4.11 Lk
7.5.4.11.1 DIAG_OTP_CTRL
Hiht 0x0335
RwW £ 7 iz 6 fr 5 fi 4 £ 3 fir 2 £ 1 £r0
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PR RSVD FLIP_FACT_ MARGIN_MODE[2:0] MARGIN_GO
CRC
=LA 0 0 0 0 0 0 0 0
RSVD = {38
FLIP_FACT_CRC = I T-#i# 1) CRC {fffiiaefr. XA T )~ CRC M.
0 = [E¥iafT. Meiti)” CRC
1=F%% CRC 1. X£& 'S¢/~ CRC #l& FAULT_OTP[FACT_CRC].
MARGIN_MODE[2:0] = {ii'& OTP #RF it Bzt :
0b000 = IE i HL
0b001 = {# &
0b010 = ¥4 1 2HL
0b011 % 0b111 = £ &
MARGIN_GO = F4fifi [MARGIN_MOD] 1% B ) OTP MR %414 AR HIR%EN 0.
0 = #isk
1 = JFERIR
7.5.4.11.2 DIAG_COMM_CTRL
Hidl 0x0336
RW fr7 £r 6 fr 5 £r 4 fr3 £r 2 £r 1 £z 0
LR RSVD SPI_ FLIP_TR_
LOOPBACK CRC
=LA 0 0 0 0 0 0 0 0
RSVD = {f&
SPI_LOOPBACK = 5 SPI 3 [m| 3 s LAY IE SPI Zhit. AXTEZEANMEE , HS /Y 7.3.6.1.7,
0=2%H
1=
FLIP_TR_CRC = it R ¥ i L H ) CRC fif |, #UE RIEHNRIEAS ( AEAE 5 81| ) CRC.
0 = Ri%kiHHH CRC
1= Ri% (¥ CRC
7.5.4.11.3 DIAG_PWR_CTRL
Hid 0x0337
Rw L7 fir 6 fL 5 4 4 3 fir 2 1 0
VA RSVD BIST_ NO_ | PWR _BIST_
RST GO
I=EA 0 0 0 0 0 0 0 0

RSVD = {§5

oW B AL
I PR BADIRES -

BIST_NO_RST = ff-F# sy BIST fl B bshf BT — 12 W . JiZA BN 18, SRJE1EH [PWR_BIST_GO] iz47 BIST F
W1, SRR A5 FAULT_PWRT Rl FAULT_PWR2 4738 | JE HANATE BIST F IS oA IO B A NFAULT 13

T o
0 = 7£ LDO b8 LA HAT BIST. FAULT_PWR* FHA74E A8 0, H NFAULT 7E4:/X LDO BIST 14745 N

1= 7£ LDO W% LIRFF AT BIST. FAULT_PWR* %4585 1uy 0, H NFAULT 7E457K LDO BIST i&4744

HATIHER
0 = w44
1= B3R BIST 21,

PWR_BIST_GO = 45X\ 1 i} , 1§ BIST Wi /ash. [BIST_NO_RST] HFIATATESUIEA MR , ERZMEREAN 1. Ehie

7.5.4.11.4 DIAG_CBFET_CTRL1

Huhl:

RW Br 7 1 6

fir 3

fir 2 A7 1

£r.0
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e i CBFET16 % CBFET9
F=2A 0 0 0 0 0 0 0 0
CBFET16 % CBFET9 = Ji i CBFET LLik47 CBFET 2Mi. {4 [COMP_ADC_SEL2:0] = 0b100 i} , A XfiZ & A7 28 AT RAE
0 = CBFET %I
1= CBFET 72

7.5.4.11.5 DIAG_CBFET_CTRL2

Hiht 0x0339
RW fir 7 £ 6 fL 5 {ir 4 fr 3 fir 2 £ 1 L0
TR CBFET8 % CBFET1
=EbA 0 0 0 0 0 0 0 0
CBFETS8 % CBFET1 = Jif] CBFET LA#k4T CBFET W7, 1% [COMP_ADC_SEL2:0] = 0b100 It , A %1% 27 17 880647 R FE
0 = CBFET 34
1= CBFET }J&

7.5.4.11.6 DIAG_COMP_CTRL1

Hhdk 0x033A

RW i 7 fre Bz 5 fr 4 fir 3 fir 2 £ir 1 oA]
4T VCCB_THR[4:0]

5 hr 0 0 0 0 0 0 0 0

VCCB_THR[4:0] = Fi# VCELL 5 AUXCELL %ff. fmlE 2z /NF R , W VCELL 55 AUXCELL A& #5 gl it . %M
H3&E FF M = ADC F) AUX ADC HICiR 4 -
JEEEN 6mV & 99mV , HrikA 3mV

BB_THR[2:0] = RSVD = ##/n%| VCCB_THR & MM N2 , 8 L BGEBAE T4 107 st (VD4 g3 VC il ) I |, 7
VCELL 5 AUXCELL ke s f .
JiFE A 5mV 2 40mV |, Birikly 5mV. R

7.5.4.11.7 DIAG_COMP_CTRL2

Hihh 0x033B

RW L7 £z 6 £z 5 fr 4 £z 3 fr 2 A £z 0

2k RSVD GPIO_THR[2:0] OW_THR[3:0]

-1 0 0 0 0 0 0 0 0
RSVD = {35

GPIO_THR[2:0] = i & 3 ADC il &1 AUX ADC 2 i) GPIO i 218 B .
JEEA 4mV = 32mV , BrikA 4mV

OW_THR([3:0] = #t T4 e OW Rl . %M {EIE M T CB OW £l VC OW 1.
JEHJy 500mV £ 5V, {riEky 300mV.

7.5.4.11.8 DIAG_COMP_CTRL3

Hohk 0x033C
RwW fir7 £ 6 £ 5 {ir 4 fir 3 fir 2 £z 1 £I 0
R RSVD |CBFET_CTRL OW_SNK[1:0] COMP_ADC_SEL[2:0] COMP_ADC
_GO _GO
=2) 0 0 0 0 0 0 0 0
RSVD = {5

CBFET_CTRL_GO = 4i% GO £z = 1 i} , #{F-TF 5 Fific B % CBFET , 5%/ DIAG_CBFET_CTRL1/2 17 8% i B f /-7 CBFET.
{224 CB Kigf7olihh T R A 44T e GO #4F , T, CBFET H# M CB kT 4.
Wi CBFET @iti% GO fiff )5 , —H CB AahsiikE , CBFET Fiil ¥R [ 2% M CB % (i ALiliti% GO
REFEAE )
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OW_SNK[1:0] = JFJi VC 5l CB 51k BBP/N I LR FEBE. XTI LA ) 8 ek SR A . AL MCU R STAE AT T %

(OW) M BT T8 IEARIORE AL , JFAE OW k58 e 2 PHE FLIAL o
00 = fiTf VC , BBP/N , CB 5| il HLi 5% 141 .

01 =JFE T VC 5l i s

10 = HFJ/E AT CB 5 i L i) i

11 = JFJ3 BBP/N 5| il L [f 3 s iat

COMP_ADC_SEL[2:0] =

Y@ ADC M EHHT RS WA, 708 ks 2 8, N LS RS AR A ADC. 24
[COMP_ADC_GOj =1t} , 5 X Se i #E17 Kk

000 = R#4T ADC L%

001 = HLE B R I A T o

BB ARYE DL T AR vE L4 JAUX_CELL_SEL4:0] 45 5t Bl

VCELL ( 3kE 3 ADC ) 5 AUXCELL ( 3kE AUX ADC ) HIZ1t/NT [VCCB_THR4:0].

LSRRI, [DRDY _VCCB]=1.

010 = VC 5| I_L[\FF % (OW) K.

TEJE I 2 BT, MCU @it [OW_SNK1:0] Ja FHFTH VC 51 LI R, S8 4E ¥R 48 DL ARtk Le i eh
ACTIVE_CELL #4748 E MR VC 51 - VCELL ( >k H ¥ ADC ) /M DIAG_COMP_CTRL2 [OW_THR3:0].
L se R, [DRDY_VC_OW]=1.

011 = CB 5| il LK JT# (OW) 1 75

TEJA G 2 B, MCU J@id [OW_SNK1:0] J& F1 T VC S &1 HugmBit e #5444 AR LA Aot e
[AUX_CELL_SEL4:0] 485 405 CB 31 : AUXCELL ( 3k AUX ADC ) /T DIAG_COMP_CTRL2
[OW_THR3:0], %4t se it , [DRDY_CBOW] = 1.

100 = CBFET #4%.

EIFMRIAR B Z /T , MCU T E L FREA -

o RSB T B, W RS .

«  JJii DIAG_CBFET_CTRL1/2 %17 &1 By CBFET.

* [CE [EXTD_CBFET], UMEUE&FTH CBFET &R FI B KA ( BIXMAFTE CBFET)) , 2 fErH
DIAG_CBFET_CTRL1/2 2 {79345 5 IR A5

LA IR |, 20K T )5 B DIAG_CBFET_CTRL1/2 % {78338 € 1) CBFET , )5 , RIELL FhruEtbii
JAUX_CELL_SEL4:0] $67& {3 :

AUXCELL ( 3kl AUX ADC ) < VCELL i 1/3 ( 343 ADC ) . LLESEIN , [DRDY_CBFET] =1,

101 = GPIO il E 4 (& F) T-Hi & Jy ADC il OTUT ## ABif ADC %A GPIO ) .

20PK 2 GPIO JIIH{E 5 AUX GPIO I EHEATHLAE: | 2/ T [GPIO_THR2:0]. 4LLE5EM , [DRDY_GPIO]
=1,

JULAHS : R ADC Hott

COMP_ADC_GO =

241 )ash i [COMP_ADC_SEL2:0] % BIgEMZWiik. 25N 11, #xtArig ) [COMP_ADC_SEL2:0]
HATREE. BRAEFRRIE 1% GO BN 1, BT S [COMP_ADC_SEL2:0] W B A= A AT 520
AL U E 2 .

0=st%. SN0

1 = [COMP_ADC_SEL2:0] %+ 1) & £ 15 W

7.5.4.11.9 DIAG_COMP_CTRL4

Hihk 0x033D
RW £ir7 fr 6 fiL 5 fir 4 £ 3 fir 2 £ 1 £r 0
EA RSVD COMP_ LPF_FAULT
FAULT_INJ _INJ
AL 0 0 0 0 0 0 0 0
RSVD = {5
COMP_FAULT_INJ = [ ADC LGB E AN S, R AR E T M 0L T IZ 475 ADC LSl , b4 R 2RI
0=%5H
1=
LPF_FAULT_INJ = 7£ LPF Wi iR 2 W1 LPF {E NI 461 TiliT 2 1% & FAULT_COMP_MISC[LPF_FAIL].
0=45H
1=/ H
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7.5.4.11.10 DIAG_PROT_CTRL

Bk 0x033E
RW fr 7 Hr 6 fL5 £z 4 fir 3 fir 2 fir 1 fir o
P1s RSVD PROT_BIST
_NO_RST
SR 0 0 0 0 0 0 0 0
RSVD = {5

PROT_BIST_NO_RST = HIT-{E{r#/ %% BIST Kl B sbam BEATHE — B 2Wr. AR EN 10, SR AR FAULT_OV1/2.

FAULT_UV1/2. FAULT_OT il FAULT_UT % #7%%. —H NFAULT 15 5252 , %05 St 2 plif.

WE L EVNH R ZA R BN 0 MGG T B3 BIST 1817 2 Hi& A .

0 = 7E BIST 217 AIH , #RMF&1% B — AN MbE S & Ry 88 LB 2 A 2 B0 3%, FF 8 NFAULT 51 & & IE#I
OV. UV. OT il UT #pafr. WFxAik 0, S-S BRI NFAULT 828, SA)E VI3 F — AN iliE.

1= 1€ BIST @47 #lH , AEVIHB T —ANH 8k GPIO M@l 2 7 , A2 il b e il e 7= AL i . — 5 NFAULT
SURAERL , Z5] 2 BT

7.5.4.12 WEEE MR AL
7.5.4.12.1 FAULT_MSK1
Hhhk 0x0016
NVM 7 fr 6 5 iz 4 fir 3 fir 2 1 £z 0
4% | MSK_PROT| MSK UT MSK_OT MSK_UV MSK_OV MSK_COMP | MSK_SYS MSK_PWR
=LA 0 0 0 0 0 0 0 0
MSK_PROT = Biifii FAULT_PROT* %1788 , f#i H A fih & NFAULT.
0 = Wi FAULT_PROT* H LA BB 1, Wi NFAULT 4E54.
1= FAULT_PROT* (IR , #ATAT NFAULT #21E.
MSK_UT = 5l FAULT_UT* 5174% , (A& NFAULT.
0 = W FAULT_UT* IFATAI AL B v 1, TAE NFAULT 228
1= ik FAULT_UT* fpIRZS AT , #ARHAT NFAULT #21E.
MSK_OT = it FAULT_OT* #174% , fli R i NFAULT.
0=t FAULT_OT* FffAEM AL E N 1, AE NFAULT A=%4.
1= ik FAULT_OT* RRRZASINAT |, FAHAT NFAULT #1E .
MSK_UV = Biiili FAULT UV* %4748 | i H Ak NFAULT.
0= W FAULT_UV* FIAEMALBEE N 1, A NFAULT A28
1= FAULT_UV* fDIRAS T, #BATAT NFAULT #:1E .
MSK_OV = Billk FAULT_OV* %i47%% , i A M % NFAULT.
0 = % FAULT_OV* thitEfI A% B J9 1, T NFAULT 2%
1= FAULT_OV* ARSI |, #AAT NFAULT #:1F.
MSK_COMP = Kiiili FAULT_COMP_* Zi478% | M H. ANk NFAULT.
0 = W FAULT_COMP_* W [PTATAL ¥ B v 1, W8 NFAULT 455
1= i FAULT_COM_* SRS , #AIAT NFAULT $4E .
MSK_SYS = Jififii FAULT_SYS 178 IFTE AL , AR 2 S8 NFAULT 43,
0 = Wk FAULT_SYS FHHUTAIRI I E R 1, WifE NFAULT 424
1= it FAULT_SYS IR | #AIAT NFAULT #4E.
MSK_PWR = Jtfiii FAULT _PWR1 % FAULT_PWR3 FA74 TG A , A2 530 NFAULT 2E3K.
0 = % FAULT_PWR1 % FAULT_PWR3 tEEMI AL B Jy 1, MIAE NFAULT 434
1= Tk FAULT_PWR1 & FAULT_PWR3 fDIRZS UM | #AHIT NFAULT #2145
7.5.4.12.2 FAULT_MSK2
Hhht 0x0017
NVM L7 A B 5 £r 4 £r 3 fr 2 Az 1 VA
S SPARE[1] | MSK_OTP_ | MSK_OTP_ | MSK_COMM3 | MSK_COMM3 | MSK_COMM3 | MSK_COMM?2 | MSK_COMM1
CRC DATA _FCOMM _FTONE _HB
=LA 0 0 0 0 0 0 0 0
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SPARE[1] = % fi]

MSK_OTP_CRC = Jfifit FAULT_OTP 2717 %% ( {XBE [CUST_CRC] #1 [FACT_CRC]) , fi A& NFAULT.
0= W BRI E S 1, WIE NFAULT A3,
1= e LIRBIRZAS W | #EAAT NFAULT #4F.

MSK_OTP_DATA =
0 =W FIRATAIA B E S 1, WA NFAULT A4 %%.
1= Lt BB PRSI |, ZBAAT NFAULT #21E.

Bl FAULT_OTP 2%5174% ( ¥ [CUST_CRC] #1 [FACT_CRC] UAMUFTA L ) , i HA % NFAULT .

MSK_COMM3_FCOMM Jii; FAULT_COMMS3[FCOMM_DET] %k , ffi A fii% NFAULT.
= 0= {4 FAULT_COMMS3[FCOMM_DET] ¥ 75 1 , Wlf NFAULT 2:3%.
1= %6 FAULT_COMMS3[FCOMM_DET]ARAWT | #AHAT NFAULT #:4E.

MSK_COMM3_FTONE Jtili FAULT _COMMS3[FTONE_DET] #(}% , i H: A% NFAULT .
= 0= 4% FAULT_COMMS3[FTONE DET] % &% 1, l{# NFAULT “E34.
1= Fit FAULT_COMMS3[FTONE_DET] ARZS AT , #AAT NFAULT 1% .

MSK_COMM3_HB = J5fii; FAULT_COMM3[HB_FAST] £k [HB_FAIL] 5 | i A% NFAULT.
0 = % FAULT_COMMS3[HB_FAST] s [HB_FAIL] %% %3 1 , Mif# NFAULT 444,

1 =Tt FAULT_COMMS3[HB_FAST] 8% [HB_FAIL] IRF W] | FAHAT NFAULT #4E.

MSK_COMM2 = JBifii FAULT _COMM?2 24588 |, A H: A fih % NFAULT.
0 = W FAULT_COMM?2 Z {728 R T AL BN 1, MIfE NFAULT 2E3.

1= J5i FAULT_COMM2 Z A7 LIRS Af] , #AIAT NFAULT #4F.

MSK_COMM1 = Bk FAULT _COMM1 % 4£5% |, i A fih % NFAULT.
0 = W FAULT_COMM?1 257788 AT B B 1, Wi NFAULT 454,

1= TGI8 FAULT_COMM1 ZAFER LIRS QAT , #AIAT NFAULT #4F .

7.5.4.12.3 FAULT_RST1

Huhk

0x0331

RW

L7

fir 6

fi 5

i 4

£z 3

L 2

£z 1

Az 0

e N

RST_PROT

RST_UT

RST_OT

RST_UV

RST_OV

RST_COMP

RST_SYS

RST_PWR

X2

0

0

0

0

0

0

0

0

RST_PROT =

¥ FAULT _PROT1 Al FAULT PROT2 % 47425 i}y 0x00.
0=THEA
1 = KA AN 0x00

RST _UT =

B HT FAULT_UT %4744 414 0x00.
0=THEA
1 = W& A28 0~ 0x00

RST OT =

BT FAULT_OT FA74 54779 0x00.
0=TJT&h
1= K aFTE = AN 0x00

RST_UV =

KT FAULT_UV* F 4738 =09 0x00.
0=TJTHEMk
1 =R 7 S 2 A0 0x00

RST_OV =

F T FAULT_OV* 24283 5 1y 0x00.
0=FTHN
1 =W F A4 E A 0x00

RST_COMP =

F T FAULT_COMP_* Zi ¢33 547 0x00.
0=ERM
1= KA E LN 0x00

RST_SYS =

14 FAULT_SYS 217 35 ) 0x00. 5 1 J5 %4 il E.
0= AELL
1 =841} 0x00

RST_PWR =

¥ FAULT_PWR1 % FAULT_PWR3 /7482608 0x00. 5N 1 FiZfi & HIEZ.
0="REN
1= %y 0x00
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7.5.4.12.4 FAULT_RST2

Hiht 0x0332
RwW A £z 6 fiL5 fr4 £z 3 fir 2 Az 1 £z 0
A5 RSVD RST_OTP RST_OTP_ | RST_COMMS3 | RST_COMM3 | RST_COMM3 | RST_COMM2 | RST_COMM1
_CRC DATA _FCOMM _FTONE _HB
=LA 0 0 0 0 0 0 0 0
RSVD = {58
RST_OTP_CRC = 51 FAULT_OTP Zif74% (X [CUST_CRCJ] #1 [FACT_CRC] ) »
0=TLkEM

1 = ¥ 3P A 2 0x00
RST_OTP_DATA = £ {ii FAULT_OTP #17#% ({XIR [SEC_DETECT] ! [DED_DETECT]) -
0=JLEM
1= K272 E A 0x00
RST_COMMS3_FCOMM % fii FAULT_COMM3[FCOMM_DET].
= 0=LEM
1= KA RO E AR 0
RST_COMM3_FTONE % { FAULT_COMM3[FTONE_DET].
= 0=L8EMN
1= ¥AHRAEA N O
RST_COMM3_HB = & fii FAULT_COMMS3[HB_FAST] #1 [HB_FAIL] {if .
0=TEHEA
1= ¥AHRAEA N O
RST_COMM2 = % i FAULT_COMM2. DEBUG_COML* 1 DEBUG_COMM_COMH* #1745
0=TLEA
1= ¥ 3P A E 0 0x00
RST_COMM1 = & {7 FAULT_COMM?1 F1 DEBUG_COMM_UART* %15 %%.
0=TkEM
1= ¥ 3P A E A0 0x00

7.5.4.13 HERE
7.5.4.13.1 FAULT_SUMMARY

%A NFAULT FARRRAR .

itk 0x052D

R hr 7 fir 6 fir 5 fir 4 fz 3 fir 2 iz 1 fz o

4% |FAULT_PRO|  FAULT_ FAULT_OTP FAULT_ | FAULT_OTUT | FAULT_OVUV | FAULT_SYS | FAULT_PWR
T COMP_ADC COMM

XA 0 0 0 0 0 0 0 0

FAULT_PROT = {1 [MSK_PROT] = 0 Jf HLit & T {E7 FAULT_PROT1 5, FAULT_PROT2 %17 834i , £ B %4
0= Lff4748 (OVUV. OTUT Kkt ) #bs.
1= K B PR g
FAULT_COMP_ADC = 4 [MSK_COMP] = 0 I Hi% & T LA MEMFF8 , W BBz
* FAULT_COMP_VCCB1/2
* FAULT_COMP_VCOW1/2
*  FAULT_COMP_CBOW1/2
*  FAULT_COMP_CBFET1/2
* FAULT_COMP_GPIO
* FAULT_COMP_MISC

0= ADC LLihs ( BV BB ALMT FAULT_COMP_* %1743 ) .
1 =% ADC Lb#gitpE
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FAULT_OTP = {5 [MSK_OTP] = 0 3f Hi% & T AL FAULT_OTP %547 8t
0 = REIFE| OTP HiXK Hehink OTP Heiis it i
1= K E] OTP AH <.

» M B E AL

FAULT_COMM =

IR R DL RAE—41F , WS B A

*  [MSK_COMM?1] =0 ¥ Hi% & T 1] FAULT_COMM?1 2172847 .
[MSK_COMM?2] = 0 3t HL#% & T {£{i] FAULT_COMM2 %47 3%

-+ [MSK_COMM3_HBJ] =0 7 H.%& ¥ FAULT_COMMS3[HB_FAST] 5k [HB_FAIL] .
[MSK_COMM3_FTONE] = 0 3 HL#%# T FAULT_COMM3[FTONE_DET].
[MSK_COMM3_FCOMM] = 0 3 H & T FAULT_COMMS3[FCOMM_DET].

0 = RAZIE] UART. VIF 5 FTONE # % , 8 UART. VIF Fl FTONE #[4% 5 # .
1= kil # UART. VIF B3 UT #if&.

FAULT_OTUT =

SR R LT — 24, WS EZAT
[MSK_OT] =0 3£ H#E 7 FAULT _OT1 5k FAULT _OT2 f.
[MSK_UT] = 0 3 H% & 7 {T— FAULT_UT1 5§ FAULT_UT2 fii.

0 =AM E] OT 5k UT #efs , 5 OT A1 UT bl bt iz -
1= KE] OT B UT Wk

FAULT_OVUV =

R R DL T 5 F , MR B AT
[MSK_OV] =0 7 A% & T/T— FAULT_OV1 8 FAULT_OV2 fii.
[MSK_UV] =0 3 H# & 71— FAULT_UV1 5 FAULT_UV2 fi.

0 = RATINE] OV = UV #thz , 8 OV M UV bl i i .
1= KE OV B UV k.

FAULT_SYS = 4t [MSK_SYS] =0 J: HiX & T4 FAULT_SYS Zifrashi , W Bz,
0 = AR FI 2 G AH 55 5 B 2R 556 e Bl B i o

1= R B RGNS .

FAULT_PWR = 1t [MSK_PWR] = 0 3 H % T (T FAULT_PWR1 % FAULT_PWR3 %174

0 = ARSI F e PSR 5% 55 B L Y B A
1= e 2 YRR S

» M BEEAZAL

7.5.4.13.2 FAULT_COMM1

0x0530

fir7

fir 6

fr5

fir 4

£z 3

fir 2

A1

i 0

RSVD

UART_TR

UART_RR

UART_RC

COMMCLR
_DET

STOP_DET

0

0

0

0

0

0

RSVD = {§5

UART_TR = J5/R7E A4 ST R 2] UART 505, A SRR s BN E S H#AER
Ao
0= JToHf
1= W

%% DEBUG_UART RR_TR %1

UART_RR = 7R 7EHUSCR REW R E) UART #hs, A R MIR(E B E 2GR
W

0 = Joif=

1= i

%% DEBUG_UART RR_TR %1

UART_RC = /- fE Bl dr & Wi RIS I B UART #ehs. A0S B E L HEAME S
0 = Jo#f=

= s

#% DEBUG_UART_RC %1752,

COMMCLR_DET =

K3 UART S@{515FR{E 5. 76 ACTIVE B SLEEP £\ TRl #] SLEEPtoACTIVE ping BifE ACTIVE izl T
TE] WAKE 51l th 23 % B %A .

0 = J& UART ¥k

1 = K F) UART &R

166
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STOP_DET = 5/l B =AM 1L SR . 7E ACTIVE #4313 SLEEPtoACTIVE 55

0 = Jo#f
1= s

RS RE

7.5.4.13.3 FAULT_COMM2

ik

0x0531

A

hL 7

A

AL

fr 4

fir 3

£r 2

A

AL 0

ZFR

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 ki . A Ribifs R E 2 HEAEE

i
0 = Johff
1= i

#%%i DEBUG_COML_RR_TR %

COML_RR =

TR RSO S TN AU E] COML 7 i . A7 SR S E 2 A .

17,
0 = Toiif
1 = ifE

%% DEBUG_COML_RR_TR %

COML_RC =

o
0 = JCifps
1=

TR AT & WA I B COML -1 Jetiihi . A RMbEfE BME L AR R |

W% DEBUG_COML_RC %47

COML_BIT =

FERM M E] COML fir g it
DEBUG_COML_BIT %17 %.
0 = Jo kR

1= Wi

, XSRS AT RIS ARG RN EZREER

HZ

COMH_TR =

R A& A BTN A B COMH . A RMRE BN E L HMER |

155,
0 = J ikt
1= H it

%% DEBUG_COMH_RR_TR %

COMH_RR =

TR S W A P B COMH P 5 . A RMIR(E BRIE L TEAfE S |

17,
0 = Tk
1= ifE

W% DEBUG_COMH_RR_TR %

COMH_RC =

o
0 = JCifks
1=

TR A & WU G B COMH 5 i . A R b BRI 2 VR E R

iiZ" DEBUG_COMH_RC %17

COMH_BIT =

FE RN COMH {7 2% it
DEBUG_COMH_BIT %17 3.
0 = Joiffz

1= Hih

, X FEED A F RIS ARG RN E S FEAEE

HZ

7.5.4.13.4 FAULT_COMM3

it 0x0532
Hik (A fz 6 L5 fiz 4 iz 3 fiz 2 Az 1 £z 0
A RSVD FCOMM_DET | FTONE_DET HB_FAIL HB_FAST
XA 0 0 0 0 0 0 0 0
RSVD = {38
FCOMM_DET = Tt 3t AT A7 _E i ek £ B WSRO 5 28 55
0 = CHERIEEIRAS | FRSAR T ANT L ek A P v A 0 B e
1= Ol o (5 9 55 B B MR .
FTONE_DET = fR/mii i &8 . 2R [DIR_SEL] =0 , WK I IEZEBEAL COML I , RZIREK.
0 = A A bt 5 A
1 = A B e P 1R
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HB_FAIL =

B A5 TRIIN 18] A AR A 5

0 = Johif
1= i

. W5 [DIR_SEL]=0

» DS IE £E KL COML il

» RZIMR

HB_FAST =

et TSR RRINES . R [DIR_SEL] =0 , JUAH IE/E AL COML il
FLAREUF 2 A Z 5 AT — AR S AR 2 i s 25 iR

=1, HAlH
0 = ol
1= ki

CREEN

IR

%4 [FTONE_DET]

7.5.4.13.5 FAULT_OTP

Mok

0x0535

A

L7

{7 6

fir 5

4

fir 3

AL 2

A

£z 0

AR

RSVD

DED_DET

SEC_DET

CUST_CRC

FACT_CRC

CUSTLDERR

FACTLDERR

GBLOVERR

S

0

0

0

0

0

0

0

0

RSVD = ({5

DED_DET =

FRRTE OTP In#iin) A4 DED ##1i%.
0 = Tl
1= s

( Zmid IR A )

SEC_DET =

HoR{E OTP MALMIR Lk SEC HiiR.
0 = Jthli
1= Hp

( AU A AR )

CUST_CRC =

TRRTER A fran 2 [ k42 CRC i,
0 = Jo#f=

1= W

FACT_CRC =

foRTEH) s
0 = Jo#f
= R

SaH k4 CRC 4.

CUSTLDERR =

R A OTP MG AR SR . 2L OTP_CUST1_STAT il OTP_CUST2_STAT 2717338 LA By 4k
WREUL. WS UL — %, W &% B IR

K% T OTP TG #EAT i FE .«

E T OTP JUH A —4 [FMTERR].

e OTP WiEA [TRY]=1, K& [PROGOK].
eIk ERIZ P OTP JTH b &£ LOADERR.

MAFAESLAR R IR R R R RSN FTEE IR R .
BN [RST_OTP_DATA] = 1 A BBl R AR
0 = Jolgf

1= b

it EPAT SR LB HW_RESET.

FACTLDERR =

fen ) 2 E OTP In#E FE P I R . WURE R LU I AE—2 1, W& @ BAZERAL ¢
o RXTHT OTP W T9RFE
Ei) T OTP Wi 5 — 4~ [FMTERR].

) OTP WA [TRY]=1, &% [PROGOK].

EEEMH OTP T &4 LOADERR.,
MAFAE AR 2RI R 5 BB TR E R .
S\ [RST_OTP_DATA] = 1 RN& i 8 %fr. 5 fHik i it iHn
0 = JoiifE
1= b

. T AT A S A HW_RESET.

GBLOVERR =

J8RAE— A OTP BUH FAE]— i FEAS 5. i OTP_CUST1_STAT Al OTP_CUST2_ STAT %47 22 LI &
PRI . IAZAE BRAR R I 2RI R 15 BRI TR 1 B .

BN [RST_OTP_DATA] =1 R&HEi%h. BEFERIZM , FEITRMEE A HW_RESET. 7E5— AT (
RATH ) LES GRS i etk EHT &

0 = Joif

1= bz
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7.5.4.13.6 FAULT_SYS

Hiht 0x0536
i fr 7 Hr 6 HL 5 fr 4 AK] fr 2 Hr 1 £rL 0
2 LFO RSVD GPIO DRST CTL CTS TSHUT TWARN
F=2DA 0 0 0 0 0 0 0 0
LFO = $57% LFO S8 H T v [
0 = A 2 i e
1 = R 3 i
RSVD = {54
GPIO = 4 GPIO_CONF1[FAULT_IN_EN] = 1 i 575 GPIO8 K il FHEE i A .
0 = AAGI 2] i
1 = RN 3 g N\
DRST = g ke T HTFENL,
0= BH+5h6
1= RAEHTFHN
CTL = farR KA T KIBEHEN . SCHEIER [CTL_ACT] HATECE . WIRRE G BN CWT | WGVEW S )AL .
0 = Joiifx

1= RAEKEFEREN . ERBENERIEWBE )Y SLEEP N LIWE R,
CTS = fRRA THRIB(ERN . S TCIRIE. W LAES B K (5B I 2 BT B L R G R R .
0 = Jo#fs
1= RAFEE RN
TSHUT = 878 BRI | it WAZIRIE ( WAZIREE 2 ) mi T HR I
0 = PAZIR FZIR T e W {H
1= EURKTR KT

TWARN = /R NIRE ( WIZIESE 2 ) T TWARN_THR[1:0] BB . #34F B AT ARPATAEFHRIE . XFER R WIS B
PRI ESES.
0 = WIZIEEIRT TWARN_THR([1]
1= NZIRER T TWARN_THR[1:0]

7.5.4.13.7 FAULT_PROT1

Hihk 0x053A
R fir7 £ 6 i 5 fr 4 fir 3 fir 2 £ 1 £r 0
A RSVD TPARITY_ VPARITY_
FAIL FAIL
HAL 0 0 0 0 0 0 0 0
RSVD = {484
TPARITY_FAIL = $57R7E LA OTUT HIKCERE RS B A AR 50 kb
« OTHUT BERE
+ [OTUT_MODE1:0] &
* GPIO_CONF1..4 K HE
0 = TCHh&
1=
VPARITY_FAIL = $5/R4E LA AT OVUV FHOCHE B E R I 31 23 A5 R 40 i g
+ OVEHIUVHEKE
+ [OVUV_MODE1.0] % &
* [NUM_CELL3:0] &%
0 = Filih
1= ek
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7.5.4.13.8 FAULT_PROT2

Hohk 0x053B
i fr 7 Hr 6 HL 5 fr 4 AK] fr 2 Hr 1 HrL 0
2 RSVD | BIST_ABORT | TPATH_FAIL | VPATH_FAIL | UTCOMP_ | OTCOMP_ | OVCOMP_ | UVCOMP_
FAIL FAIL FAIL FAIL
E=2DA 0 0 0 0 0 0 0 0
RSVD = {45

BIST_ABORT = #5/x OVUV = OTUT BIST i47 1.
0 =BIST BT EBM
1=BIST H1k

TPATH_FAIL = fi557E BIST WM OTUT fi 5 el Blicie.
0 = ke
1= i

VPATH_FAIL = /5 {E BIST SIS OVUV f 5 kil Bliic.
0 = ks
1= b

UTCOMP_FAIL = fit¢c BIST MMM UT Lok KL .
0 = ks
1= b

OTCOMP_FAIL = {757 BIST MRKIYIA OT bhiess & E .
0 = Joiihs
1= Wb

OVCOMP_FAIL = f5/~7E BIST M3 HAE] OV ELicas kA s .
0 = Tl
1=

UVCOMP_FAIL = $5/R7E BIST MR UV HL4s#s & A= i
0 = T
1 = e

7.5.4.13.9 FAULT_OV1

Huk 0x053C

Wik fir 7 fir 6 fir 5 i 4 £ 3 fir 2 £ 1 fir 0
R OV16_DET OV15_DET OV14_DET OV13_DET OV12_DET OV11_DET OV10_DET OV9_DET
=LA 0 0 0 0 0 0 0 0

OV9_DET % OV16_DET Cell9 % Cell16 [¥] OV #ECRE , 45K H OV L2461

7.5.4.13.10 FAULT_OV2

Mtk 0x053D

Wi fir 7 fr 6 fr 5 bz 4 fr 3 fir 2 iz 1 fir 0
SR OV8_DET OV7_DET OV6_DET OV5_DET OV4_DET OV3_DET OV2_DET OV1_DET
20 0 0 0 0 0 0 0 0

OV1_DET % OV8_DET = Cell1 & Cell8 ) OV #izika | K E OV B M.

7.5.4.13.11 FAULT_UV1

Hipt 0x053E
Rig L7 £z 6 £ 5 £ 4 £ 3 iz 2 £z 1 fiz 0
A4 FR Uv16_DET UVv15_DET UV14_DET UV13_DET UV12_DET UV11_DET UV10_DET UV9 _DET
=LA 0 0 0 0 0 0 0 0
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UV9_DET % UV16_DET Cell9 % Cell16 ff] UV #iiR A , 45K E UV HLE sl .

7.5.4.13.12 FAULT_UV2

Huhk 0x053F
Hi% fr 7 £z 6 fr 5 fr 4 fr 3 bz 2 A1 Az 0
2 FR uv8_DET UV7_DET UV6_DET UV5_DET UV4_DET UV3_DET UV2_DET UV1_DET
KA 0 0 0 0 0 0 0 0
UV1_DET # UV8_DET = Cell1 % Cell8 1y UV #FRIRE |, 4iFkH UV LRI,
7.5.4.13.13 FAULT_OT
Mtk 0x0540
Rig hr 7 L 6 fir 5 fr 4 b3 fir 2 (A iz 0
YRR OT8_DET OT7_DET OT6_DET OT5_DET OT4_DET OT3_DET OT2_DET OT1_DET
H2hi 0 0 0 0 0 0 0 0
OT1_DET £ OT8_DET = GPIO1 £ GPIO8 i) OT #FuiRZs , 455Kk A OT LLELAN .
7.5.4.13.14 FAULT_UT
Huhk 0x0541
Rk hL 7 hz 6 iz 5 bz 4 bz 3 fiz 2 Az 1 iz 0
B UT8_DET UT7_DET UT6_DET UT5_DET UT4_DET UT3_DET UT2_DET UT1_DET
AL 0 0 0 0 0 0 0 0
UT1_DET % UT8_DET = GPIO1 2 GPIO8 1) UT #ilIRZs | 453k B UT LLEAI .
7.5.4.13.15 FAULT_COMP_GPIO
Hhhk 0x0543
R fr 7 fir 6 fir 5 fir 4 fir 3 fir 2 fiz 1 iz o
ZFR GPIO8_FAIL | GPIO7_FAIL | GPIO6_FAIL | GPIO5_FAIL | GPIO4_FAIL | GPIO3_FAIL | GPIO2_FAIL | GPIO1_FAIL
2L 0 0 0 0 0 0 0 0
GPIO1_FAIL & 457~ GPIO1 % GPIO8 () ADC 5 AUX ADC GPIO JlI &2 W25 R .
GPIO8_FAIL = 0 = 2@t
1=12WkM. >kEE ADC i) GPIO 5 AUX ADC ll {5 KT [GPIO_THR2:0]
7.5.4.13.16 FAULT_COMP_vCCB1
Hhhk 0x0545
ik fr 7 fir 6 fr 5 fir 4 fir 3 fiz 2 fir 1 fro
EA CELL16_FAI| CELL15_FAIL | CELL14_FAIL | CELL13_FAIL | CELL12_FAIL | CELL11_FAIL | CELL10_FAIL | CELL9_FAIL
L
2z 0 0 0 0 0 0 0 0
CELL9_FAIL % #57x cell9 2 cell16 HJHLEIZHIEE R .
CELL16_FAIL = 0 = Wil id
= i kM. VCELL 5 AUXCELL WX T [VCCB_THR4:0]
7.5.4.13.17 FAULT_COMP_VCCB2
Btk 0x0546
Rig hr 7 fir 6 fir 5 fir 4 fr 3 fir 2 £z 1 iz o
L CELL8_FAl | CELL7_FAIL | CELL6_FAIL | CELL5_FAIL | CELL4_FAIL | CELL3_FAIL | CELL2_FAIL | CELL1_FAIL
L
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F=2A 0 0 0 0 0 0 \ 0 \ 0
CELL1_FAIL % 57~ celll & cell8 HIHL L2 K45 R .
CELL8_FAIL = 0 = & W@t
1= &Wr%kk. VCELL 5 AUXCELL Jl&{4 kT [VCCB_THRA4:0]
7.5.4.13.18 FAULT_COMP_VvCOW1
Hihl: 0x0548
Rt £ 7 £z 6 fir5 fr 4 iV} fir 2 Az 1 £z 0
2K VCOW16 VCOW15 VCOW14 VCOW13 VCOW12 VCOW11 VCOW10 | VCOW9_FAIL
_FAIL _FAIL _FAIL _FAIL _FAIL _FAIL _FAIL
=LA 0 0 0 0 0 0 0 0
VCOW9_FAIL % 4575 cell9 Z cell 16 {1 VC OW &4
VCOW16_FAIL = 0 = it
1 =Wk, VCELL M &(E/NT [OW_THR3:0]
7.5.4.13.19 FAULT_COMP_VCOW2
Hil- 0x0549
Rk 7 £z 6 fir 5 £z 4 JivA] Bz 2 ZivA| £z 0
4% | VCOWS_FA | VCOW7_FAIL | VCOW6_FAIL | VCOWS5_FAIL | VCOW4_FAIL | VCOW3_FAIL | VCOW2_FAIL | VCOW1_FAIL
IL
=LA 0 0 0 0 0 0 0 0
VCOW1_FAIL % 4575 celll & cell8 ] VC OW 245 8.
VCOWS_FAIL = 0 = £ il
1= Wik, VCELL M &(H/NT [OW_THR3:0]
7.5.4.13.20 FAULT_COMP_CBOW1
Hiht 0x054B
Rk fr 7 £z 6 £z 5 £z 4 fir3 £z 2 Az 1 £z 0
2K CBOW16_ | CBOW15_ CBOW14_ CBOW13_ CBOW12_ CBOW11_ CBOW10_ | CBOW9_FAIL
FAIL FAIL FAIL FAIL FAIL FAIL FAIL
g A 0 0 0 0 0 0 0 0
CBOW9_FAIL & CB FET9 % CB FET16 HJ CB OW £l &.
CBOW16_FAIL = 0 = i@t
1= KK
7.5.4.13.21 FAULT_COMP_CBOW?2
Hihl: 0x054C
Rk fr7 £z 6 fir 5 fir 4 fir 3 £z 2 Az 1 £z 0
4% | CBOWS_FA | CBOW7_FAIL | CBOW6_FAIL | CBOW5_FAIL | CBOW4_FAIL | CBOW3_FAIL | CBOW2_FAIL | CBOW1_FAIL
IL
=LA 0 0 0 0 0 0 0 0
CBOW1_FAIL & CB FET1 % CB FETS8 #J CB OW £ li4i &
CBOWS_FAIL = 0 = @it
1= KK
7.5.4.13.22 FAULT_COMP_CBFET1
Hhht 0x054E
Rk 7 £ 6 Al £z 4 fir 3 £z 2 Az 1 £z 0
A CBFET16_ | CBFET15_ CBFET14_ CBFET13_ CBFET12_ CBFET11_ CBFET10_ | CBFET9_FAIL
FAIL FAIL FAIL FAIL FAIL FAIL FAIL
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5k ‘ 0 0 0 0 0 0 0 0

CBFET9_FAIL & CB FET9 % CB FET16 ) CB FET 24 £.
CBFET16_FAIL = 0 = jifiit
1=RIK

7.5.4.13.23 FAULT_COMP_CBFET2

Huhk 0x054F

Wik fr7 fir 6 fir 5 £ 4 fir 3 fir 2 £ 1 £z o

R CBFET8_FA | CBFET7_FAIL | CBFET6_FAIL | CBFET5_FAIL | CBFET4_FAIL | CBFET3_FAIL | CBFET2_FAIL | CBFET1_FAIL
IL

XA 0 0 0 0 0 0 0 0

CBFET1_FAIL & CB FET1 % CB FET8 /) CB FET i2li4i ;.
CBFET8_FAIL = 0 = ilijd
1=K

7.5.4.13.24 FAULT_COMP_MISC

Hiht 0x0550
R hr 7 £z 6 fir 5 fr 4 £z 3 fr 2 A £z 0
2K RSVD COMP_ADC | LPF_FAIL
_ABORT
S hir 0 0 0 0 0 0 0 0
RSVD = {3

COMP_ADC_ABORT = $5/rRfiLf] ADC LIS TR EA T k. X2 ADC tiisiz — SR EIN A A2,
0 = ADC HLELZ s AT £ 58 R
1=ADC L&z ik
LPF_FAIL = #57x LPF 2745 R
0=
1=Kk

7.5.4.13.25 FAULT_PWR1

Hidk 0x0552

i £ 7 fir 6 £ 5 £ 4 £t 3 fir 2 i 1 fr 0

2R CVSS_OPE | DVSS_OPEN REFHM_ CvDD_uVv CvDD_oVv DVvDD_OV AVDD_OSC AVDD_OV

N OPEN
=X 0 0 0 0 0 0 0 0
CVSS_OPEN = J5/5 CVSS 5|k 1 #1550 -
0 = JTifhz
1= Wil
DVSS_OPEN = $4/x DVSS 5| il L [f1 FF % 5
0 = Jo ks
1= ilhE
REFHM_OPEN = #5/8 REFHM 5] Jil_E [ B 45 100
0 = JHh
1= Hf
CVDD_UV = §5/x CVDD LDO _EAF7E R i
0 = TCifhz
1= Wi
CVDD_OV = 4875 CVDD LDO 777 it T il .
0 = ks
1= uﬁZIS%
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DVDD_OV = #5475 DVDD LDO 77 id H W .
0 = Joithi
1= ks

AVDD_OSC = #5785 AVDD & ¥ il B 52 HIBR ) .
0 = Tk
1 = e

2 RN A B S, FTRE Sl e

o PHLL, WARVCE T MR RS I A%

AVDD_OV = 5/~ AVDD LDO - A77Eid H i
0 = Joiff&
1= e

7.5.4.13.26 FAULT_PWR2

Hid 0x0553
Wi fr7 £I 6 £L 5 fr 4 £iI3 fir 2 fr1 fr0
PR s RSVD PWRBIST_ RSVD REFH_OSC | NEG5V_UV | TSREF_OSC | TSREF_UV | TSREF_OV
FAIL
=K A 0 0 0 0 0 0 0 0
RSVD = {78
PWRBIST_FAIL = fg/R eI BIST 1247 Hi I
0 = Joh
1= Wil
REFH_OSC = {5/r REGH FEUEIR %A H AT 43252 FIBR 1
0 = Tohf
1= ipE
NEG5V_UV = fig7% NEG5V Hf %% FAE7E R K i
0 = ik
1= k&
TSREF_OSC = #5/8 TSREF ¥R H [ #:52 AR Hl o
0 = JoHifs
1= e
TSREF_UV = 4575 TSREF LDO | f£7E % JE e o
0 = T
1= ke
TSREF_OV = f,5x TSREF LDO | f7#7E i [ Mk
0 = T
1= s
7.5.4.13.27 FAULT_PWR3
Hhhk 0x0554
Hig £z 7 A £ 5 {1 4 fir 3 iz 2 A A
S F RSVD RSVD RSVD AVDDUV_
DRST
§=2 A 0 0 0 0 0 0 0 0
RSVD = {38
AVDDUV_DRST = fg/rH THaill 3] AVDD UV k4 T FE . He87E SHUTDOWN B ff {4 & 7 4 j5 Mg |, X & .
0=FHN
1= AVDD UV k4 T Hr 8 A

7.5.4.14 IREHIARAE
7.5.4.14.1 DEBUG_CTRL_UNLOCK

Hunt 0x0700

RwW £ 7 iz 6 £z 5 £L 4

fr 3

£r 2

AL 1

AL 0

174 BELPIR
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2 CODE[7:0]

2L

0

0

0

0

0

0

CODE[7:0] = #f#4i40hY (0XA5) B N %% 1745 LA DEBUG_COMM_CTRL* % {785 H HI# HE o

FEAYARRD AT (K AT Fe A i %R 457 F) DEBUG_COMM_CTRL* & H AR TR | F3R [ B B 1R I B

7.5.4.14.2 DEBUG_COMM_CTRL1

Huhk 0x0701
RW fr7 fi6 £ 5 i 4 £ 3 fir 2 £z 1 £0
LR RSVD UART_BAUD UART_ UART_TX_EN USER _ USER _
MIRROR_EN UART_EN DAISY_EN
=X 0 0 0 0 0 1 0 0
RSVD = {54
UART_BAUD = i%firs UART W% 5 5y 250kbis. XF VIF TIRIRA . 4 3404 BT 5016 6 A5 1 By 250Kbls WkFnt | &
LRI VIF (WIRIT T, ATTHERS VIF (05 B LS AT .
0 = Bkikfi 1Mbls
1 = 250kb/s
UART_MIRROR_EN = i (e VIF S5 85 669 5) UART. U Ao , AA0H JOliL ¥ [UARTTX_EN] = 1 R ok 2
FFi) UART TX.
0= %1
1=
VER © U LB ISR 5 ) COMMICOML BRIl R MM, A BERIACE] ) fr 4 WIS 508 0
HUE AR
UART_TX_EN = BRI T , HER A FE50H UART TX. 40l UART TX 5 70 VLR ME G2 FF L) UART JIEAT U
0 = 4
1= R

USER_UART_EN = %7 j5 il it UART ##{z [UART_TX_EN] #l [UART_MIRROR_EN].
0= LIRAI I E T
1 = SRR [UART_TX_EN] Al [UART_MIRROR_EN] ¥ Bt E UART
USER_DAISY_EN = i%fi i F| DEBUG_COMM_CTRL2 %17 3 /{1 7i% COML 1 COMH #2#1fr
0 = DEBUG_COMM_CTRL2 Z 1742 {f1% B 4%
1 = B{FH4E DEBUG_COMM_CTRL2 %1745 Bt B COML Al COMH.

7.5.4.14.3 DEBUG_COMM_CTRL2

Hihik 0x0702
RW fir 7 £ 6 Br 5 Br 4 br 3 r 2 fr 1 £r 0
2 FK RSVD COML_TX | COML_RX | COMH_TX | COMH_RX
_EN _EN _EN _EN
S hr 0 0 0 0 1 1 1 1
RSVD = {5
COML_TX_EN = j1fi] COML % i%%.
0=%H
1=)aH
COML_RX_EN = Ji1 ] COML 122,
0=2%H
1=H
COMH_TX_EN = 3] COMH % i%%e,
0=2%H
1=JaH
COMH_RX_EN = j2 fi] COMH i 3%
0=2%H
1=BH
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7.5.4.14.4 DEBUG_COMM_STAT

Huhk 0x0780
R fr 7 fL 6 fir 5 fir 4 fir 3 fr 2 A1 HL 0
2 RSVD HW_UART | HW DAISY | COML_TX | COML_RX | COMH_TX | COMH_RX
_DRV DRV _ON _ON _ON _ON
S (3 0 0 1 1 0 0 1 1
&)
Sy (He 0 0 1 1 1 1 1 1
%)
RSVD = ({5
HW_UART_DRV = }5/8 UART TX J&H 284 A s flid 2 i MCU i, &M T 8 E N “STACK” JGERAZEH] UART TX MR
iiﬁDoEBUG_COMM_CTRL1[USER_UART_EN] =1, it DEBUG_COMM_CTRL2 %17 8% UART TX /7 F
iz,

1= UART TX &84z

HW_DAISY_DRV = #755 COML Al COMH #& p 2% A% £ 2 I35 2 i MCU $sihil

0 = DEBUG_COMM_CTRL1[USER_DAISY_EN]= 1. i#iit DEBUG_COMM_CTRL2 %% #:%t COML 1 COMH
AT Fah s
1= COML Hl COMH H 24423k

COML_TX_ON = B/R¥47[7 COML Rik#IRA .
0 =
1= JF/

COML_RX_ON = 7543 COML Bl 28R4
0= X
1=7)4

COMH_TX_ON = &% %1 if COMH ik iR .
0= i
1= I

COMH_RX_ON = i£.7% % ij COMH 2 .
0 = %/
1= JF1

7.5.4.14.5 DEBUG_UART_RC

Bk 0x0781
ik fr7 tre f5 f4 fr3 fir 2 b1 iz 0
ZHR RSVD RC_IERR RC_TXDIS RC_SOF RC_BYTE RC_UNEXP RC_CRC
_ERR
Sh 0 0 0 0 0 0 0 0
RSVD = {#&
RC_IERR = Kl #1| frazeiied i b (A A L H R . IXPTRER B TR i =1 A (5 bR . WE T A ER 2 Ak &
TR AIAIAL., EREIE(E CLEAR Z T , JaH AT 715 #4205 .
L ZWEF W | B U I 2 i h AR E R |, WA AR T B a8 258
0 = TTH R
1 = Kl B FE
RC_TXDIS = &l #] UART TX ©25H , EEHL MCU T K H NS A HUEHE ) fr 4
0 = Joff iR
1 = Al B FE R
RC_SOF = | wiss (SOF) ik, WM&l , E4armise sz il , 7£ UART L2820 3] UART CLEAR.
0 = Joff iR
1 = Al B EE R
176 TR Copyright © 2026 Texas Instruments Incorporated
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RC_BYTE_ERR = 72Ut 3 i) dir - Wit thoR I BU BRI 4R 46 7 1 85 R DLAN AR T 7 1 iR 7RI EIESS CLEAR ZHT , J5 I ITH 774
HAG BN
L RMEE WU | 322 B 2 i FEFTDEE R, ARAEWHEES TR A A R EF
0 = JChiiR
1 = RPN B2

RC_UNEXP = frHfiskas - (B [STACK_DEV] =1 H [MULTIDROP]=0) , Filit A<i@it UART #: Dtk s~ # 6 4.
R, MDA H A A R R 5 18 B A
R AL E N [MULTIDROP] = 1, MR &% B i%fi.
0= Tz
1 = KB R

RC_CRC = &l F )\ UART #lt i dy & i ) CRC 451% . 1WA Z F .

0 = Tfiz
1 = KI5

7.5.4.14.6 DEBUG_UART_RR_TR

Hiht 0x0782
Rk L7 £z 6 £ 5 £z 4 fir 3 fir 2 £z 1 £z 0
P10 RSVD TR_SOF TR_WAIT RR_SOF RR_BYTE RR_CRC
_ERR
S fir 0 0 0 0 0 0 0 0
RSVD = {ii
TR_SOF = < 8 Py fE F 46 KL I 44 B) UART CLEAR.

0 = iz
1= KISz

TROWAIT = ZHIEESF AT , L6 TLAFAE— DA | Bl st -
© I IFBILE UART CLEAR 5.
- BRI L

R AR I A R, A R
0 = THHR
1= KB %

RR_SOF = /R 7E 450 W SEIIN 1% £ UART CLEAR. UART _ (i S id Fl T 2 s st
0 = ThkiR
1 = KB R

RR_BYTE_ERR = 7E #5031 1 i St =p 46 0 2 BR AT 4 10 7 5 HAR DA AT AT 14805 . ESRIC 3B 1% CLEAR 200, JE T BT 717

HRAG L 2
MZBBEEWN | A2 AR R RSP AT TR HR |, A STEWI R R N B £ 57
0 = iz
1= KB R

RR_CRC = &l 5 A UART Uit B SR 7775 CRC $51% . 1MWK Z 7.
0= ThtiR
1 = K B4R

7.5.4.14.7 DEBUG_COMH_BIT

Hhk 0x0783

M L7 £z 6 .5 fir 4 fir3 fir 2 £z 1 £ 0

L RSVD PERR BERR_TAG SYNC2 SYNC1 fir

§=EiA 0 0 0 0 0 0 0 0
RSVD = {554

PERR = fjil 81 & Nl (F Wi | BRIULE 8 T [BERR] AL E . %2547 8% S B R T HHR AL 2 B
[PERR] hi.o SR, 274748 P A S 2810 58 AT el % [PERR] A (14 , R 3% 5 2 sl P 4512 ) o
0 = RIGI BB FER , FRIEEWRIEN [BERR].
1 = K BB AS WU . [BERR] X A (B A5 A2 2K
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BERR_TAG = Mg 85l 5 [BERR] = 1 briti B 7.
0 = W E R WL [BERR]
1= ZREIFIEE WA [BERR]

SYNC2 = Kyl Bl S [SYNCT:0] Lo 350 IEAEE AR G I A B, E R 05 O
0= ki
1= KB/ R

SYNC1 = JoyLar i BIHT- SRS AL BAT ] [SYNC1:0] 7. XTI R & BRI 5 R B fs 5 7 o 2k B e 3.
0 = kiR
1 = R IR R
BIT = f3fF Sk B — M Edafs ; (HAE , AL L LR 1 2K 0.
0 = TchHir
1 = Kl E SR

7.5.4.14.8 DEBUG_COMH_RC

Hk 0x0784
R L7 fir 6 L5 fr 4 £z 3 fr 2 fr 1 £r0
4 RSVD RC_IERR RC_TXDIS RC_SOF RC BYTE | RC_UNEXP RC_CRC
_ERR
=L 0 0 0 0 0 0 0 0
RSVD = {554

RC_IERR = ¥ 2 20 an A i i TG0 7 1 AR . X AT RS B T2 i s IR ) , Bl , 75 BmiRIas 735 , kR
W E ie sk (SOF) Az , s T RRMMIZRA . BT 7 COMH/COML BB ) 535 S e ek b ) B AR 3%
B b JZEHERR b B % AR AT Bt 2 A 2 A R
JE T 71 #  20E |, EZE IR SOF (B iifE%.
M ZWGBEEWIET |, B84SR 2P TR G AR | A SEDH R RS e S E 5.
0 = 4R
1 = I B

RC_TXDIS = 34 [DIR_SEL] =1 WA %, A COMH TX T8 |, B SAHaI BRBCHOR I a4 ( BI , H 80 aE

%) . AW A EFEM
0 = TR
1 = K I F 4R

RC_SOF = ¥4 [DIR_SEL] =1 FH%. £ COMH Li&MZIMitLss (SOF) 44i%. SOF ML SMAERIG ki % E |, {H SOF fifE
HETMIR IR E , XA U
0 = 4R
1 = I B

RC_BYTE_ERR = ¥4 [DIR SEL]=1 WG FEBECE iy 4 ol ookt I 3 BR WIaA AL 5 5455 DA AT AT A5 A2 . RS R AT R 2 ik
DEBUG_COMMH_BIT #1725 HH 5 B i — AN B AR AL
0 = TR
1 = K I B4R
RC_UNEXP = 413 [DIR_SEL] =0 , {H#:{: M COMH Bl B dr Wil (XA TR ) | Stk B B iz iR

0 = 4R
1 = K I AR

RC_CRC = /588 — 48 Z /™ COMH 41 £ 1) CRC #5i5t. fT Wik £2 | UL HR1ZM b 145 oAb
0 = 4R
1 = R B R

7.5.4.14.9 DEBUG_COMH_RR_TR

Hudk 0x0785
Ak £ 7 fr 6 iz 5 £t 4 fr.3 fr. 2 1 oAl
TR RSVD TR_WAIT RR_TXDIS RR_SOF RR_BYTE RR_UNEXP RR_CRC
_ERR
=X DA 0 0 0 0 0 0 0 0
RSVD = {8
178 TR IE Copyright © 2026 Texas Instruments Incorporated
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TR_WAIT =

P IEAE SRR R B AL R , (2 i T 2B ar S, Bz E R L
E VSR % 2 4e 3 i RPN SRV

0 = kiR

1 = R IR R

RR_TXDIS =

¥ [DIR_SEL]= 0 A3 , WM HEIEINAR | (AT COMH TX BB , ok RoEH] F— M. Wi %
.

0 = FHiR

1= Rl EI 2

RR_SOF =

% [DIR_SEL] =0 452k, #£ COMH K IZIWiEts (SOF) i,
METMIR R E |, XA E T

0 = Tohk iR

1 = KBS R

SOF W MAERIIRALMIhBLE |, {2 SOF s

RR_BYTE_ERR =

2 [DIR_SEL] = 0 W%, TEHE2U50 0 1 w57 g A 0 30 BR AT 46 40 2 T B R DA AT AT 0 R o AR T RE il R
DEBUG_COMMH_BIT %747 33 HH i B il — A ok £ MR AL «

0 = ik iR

1 = R E R

RR_UNEXP =

I [DIR_SEL] =1, {HE{FH COMH Bl BIRIRIN (kAR ) | B BLHRLL
0 = JEAhi
= Rl I

RR_CRC =

R FE— A Z A COMH Wi R i E i) CRC #ii%. HTWigES , WAL HRRiZ i+ 1k 25 Abgs
%, WHLE CRC e — A5 W& R [RR_BYTE_ERR] , 4 [Fif#57~ CRC A1 BERR.

0 = Ttk

1 = Rl B R

7.5.4.14.10 DEBUG_COML_BIT

Hiht 0x0786

Wi e 7 £ 6 £z 5 £r 4 fr 3 fir 2 £z 1 £z 0

2K RSVD PERR BERR_TAG SYNC2 SYNC1 o

4y 0 0 0 0 0 0 0 0
RSVD = {7

PERR = Kl 2046 N5 Wi, I B4 il (S Wi & BERR. Z 3474 W E BT H R B W B [PERR] 7. 98
M, A A2 AR o 28 B BT REOR [PERR] AL (141, 60 B HE Z 2k AR INF #5H% )
0 = RAEGMBBEFEH R , HRFEFWARSEA BERR]
1= K BB IR AE T . BERR W R 1B {E AL

BERR_TAG =

LRI E WA BERR FRiC .
0 = IR F K@ F WL BERR
1 = B IB(E WA BERR

SYNC2 = el £ i S ALA0 [SYNCT:0] fir. FFIEAE I NI L 3 iU 45 8, (BRI 206 2o .
0 = JTeHiiR
1 = K 2R

SYNC1 = Joihar i 2 4 S LLBAT A [SYNC1:0] hio 3X AT A8 AL Z R BUE 5 1 5 2 B e Al 21
0 = JotHiR
1 = KB R

BIT = SSHRz il B — MR L. SR, RIlEEAA 2 AER PR a1 2K 0.
0 = JotHi
1 = Rl B R

7.5.4.14.11 DEBUG_COML_RC

Huhl 0x0787
R fr7 fr 6 fir 5 fir 4 fir 3 fir 2 fir 1 fir. 0
R RSVD RC_IERR RC_TXDIS RC_SOF RC_BYTE RC_UNEXP RC_CRC
_ERR
XA 0 0 0 0 0 0 0 0
Copyright © 2026 Texas Instruments Incorporated R R 179
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RSVD =

TRe

RC_IERR =

RN EFrii iy 2 mirh A L 1T R e XA B T 7 W A UR IERIE AR , 10, WIS T, R
BEEWHRLS (SOF) i , B ik $% 7 LB IWIZERL. thT-#E COMH/COML _E3RWC S -7 15 S FEHERR 1) EAL 48 |
g b EHERR P AS AR AT R AT I BB AR . R R BTA R R 2, B2 F) SOF fiL.

HRMGEFEWIN | S AL g i BT ATEE AR, ASAENH S TR A AR EF

0 = ARAN ZN 4 1%

1 = AP B2

RC_TXDIS =

2 [DIR_SEL] =0 WA 3. #/H&EME] COML TX B4AH | (HEs Rk B IR I 4 (B, BEdREE H
%) o AU A EF D

0 = T4z

1 = A B EE R

RC_SOF =

2 [DIR_SEL] =0 BH%. £ COML ErrillF|miteis (SOF) f#ik. SOF MAXMAERI M- E , H SOF fifE
AW BE | XA AU

0 = JTotHir

1 = A IR R

RC_BYTE_ERR =

2 [DIR_SEL] = 0 W 3. TEEU B 4t oA I 21 BRI 4R 1k
DEBUG_COMML_BIT #4785 ¥t B 1 — DB Z MR o
0 = iR

= A SR

TR DS T 70 R BREHR T RE S A

RC_UNEXP =

2R [DIR_SEL] =1, {E&¢F )\ COML U Bldr & ( RARTLREEA: ) |, SRR EZAR R L.
0 = JCHR
1 = A0 B R

RC_CRC =

RSB COML fir &Mtk L3¢ CRC k. BTk L5 , B AR LHRRZmU P AR H A 5%
0 = JTotfir
1 = AR5 %

7.5.4.14.12 DEBUG_COML_RR_TR

it 0x0788
Ak AL 7 £ 6 AL 5 iz 4 i 3 fir 2 A1 (oA
B RSVD TR_WAIT RR_TXDIS RR_SOF RR_BYTE RR_UNEXP RR_CRC
_ERR
AL 0 0 0 0 0 0 0 0
RSVD = {#&
TR_WAIT = ZefF IEESF AL MM | Al T8 Ha S, BitizgEpg k.
BT TSR A I, A
0 = JLhR
1 = Kl E R
RR_TXDIS = 3 [DIR_SEL] =1 WA, WA SSAHREEWRL , (AT COML TX #25H] , TBiERIASI T — k. Wik A %
FEM
0 = Kt
1= KINEH R
RR_SOF = % [DIR_SEL]=1IH%. # COML LMFIWiEs: (SOF) k. SOF fi{X SAVIALIH B , {3 SOF fifE
UM B |, XA ST
0 = JTChHiR
1 = Kl B R
RR_BYTE_ERR = 4 [DIR_SEL] =1 A3, EHICE] St -b A B BRI AR A 5106 BR DA IR A 508 B MR T BE iR
DEBUG_COMML_BIT Z A7 h BB K — M EZ MR AL
0 = Kkt
1= K INEH R
RR_UNEXP = it [DIR_SEL] =0 , {E£$ )\ COML W BIWa it ( XARTCRERM ), st B iz R AL
0 = JTotfir
1= KB R
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RR_CRC = 875 G8— M EiZ 4 COML Miiist 3 CRC 4%, HI T ES , FIH AR R0t #9 Kk 2 B R .
WHAE CRC Mk )a— 54 L8 [RR_BYTE_ERR] , #4157~ CRC #l BERR.
0 = AR
1 = Rl B R

7.5.4.14.13 DEBUG_UART_DISCARD

Hul 0x0789

M fr7 i 6 fi 5 fir 4 fir 3 fir 2 fir 1 £z 0
4H COUNTI[7:0]

5 0 0 0 0 0 0 0 0

COUNTI[7:0] = UART mitit# 8% , T EREF B RIE M B iR .. MilUZ % 2430 , DEBUG_UART_DISCARD #il
DEBUG_UART_VALID* )75 1728817 B S 5 AL

7.5.4.14.14 DEBUG_COMH_DISCARD

Hiht 0x078A

R L7 Az 6 £z 5 fir 4 fir 3 £z 2 £z 1 AL 0
2R COUNTI[7:0]

5 pr 0 0 0 0 0 0 0 0

COUNT[7:0] = COMH miiit-##% , F T EREFHINEURIE I E MR .. S BUZ A (7350 , DEBUG_COMH_DISCARD #1
DEBUG_COMH_VALID* I35 17 28807 H A DSBS AL

7.5.4.14.15 DEBUG_COML_DISCARD

Mk 0x078B

R fir7 fir 6 fir 5 fir 4 fir3 fir 2 AL 1 £ 0
L2 FR COUNT[7:0]

=X 0 0 0 0 0 0 0 0

COUNTI[7:0] = COML Mmiit%2s , H T EREHRICEUR A M Z 3w o . Hiluzs 74sh) , DEBUG_COML_DISCARD Al
DEBUG_COML_VALID* (¥ ai 474 8iUfF HAR G B s = A6

7.5.4.14.16 DEBUG_UART_VALID_HI/LO
DEBUG_UART_VALID_HI

Hihk 0x078C
Hig L7 L. 6 fir.5 fr 4 fr 3 fr 2 A 1 (oAl
4 COUNTI[7:0]
=K 0 0 0 0 0 0 0 0
COUNTI[7:0] = UART Miii %52 1 i 771 F T IR BR R BUR £ 1A 30mid . 24 DEBUG_UART_VALID_HI/LO 3475 OXFF B, 14
UM, MR DEBUG_UART_DISCARD W} | %25 17 S8 B G S s s it

DEBUG_UART_VALID_LO

Hub 0x078D

Hig L7 fir. 6 fir5 L4 £z 3 £ 2 1 fr.0
S4HR COUNT[7:0]

=2 0 0 0 0 0 0 0 0

COUNTI[7:0] = UART miiiH%5 &5 (1% 275 F T BR BB sl R 3£ A Rt . 24 DEBUG_UART_VALID_HI/LO 3524 OxFF i, 14k
BT, i DEBUG_UART _DISCARD I | %27 47 288047 FLAH G H B B B A
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7.5.4.14.17 DEBUG_COMH_VALID_HI/LO
DEBUG_COMH_VALID_HI

ik 0x078E
M £ 7 £z 6 £z 5 £ 4 fir 3 fir 2 LA £z 0
L FK COUNTI7:0]
=L 0 0 0 0 0 0 0 0
COUNT[7:0] = COMH iii-%a8% i s 7715 F T BR B el 5l R 3% 08 2%l . 24 DEBUG_COMH_VALID_HI/LO ¥4y OxFF i, it
s, M DEBUG_COMH_DISCARD B | iZ 2 74 87 HAR G TH s E A0 .

DEBUG_COMH_VALID_LO

i 0x078F
Hig B 7 fir 6 £z 5 £ 4 fir 3 fir 2 LA £z 0
ZFR COUNTI[7:0]
2L 0 0 0 0 0 0 0 0
COUNTI[7:0] = COMH M+ ik 717 H T BRER BeUR R 12 197G it . 24 DEBUG_COMH_VALID_HI/LO 52y OXFF It} , if
K, 2430 DEBUG_COMH_DISCARD I} | 75 fF e B E HAH G S S 0

7.5.4.14.18 DEBUG_COML_VALID_HI/LO
DEBUG_COML_VALID_HI

bt 0x0790
Hig 7 i 6 fiL 5 fir 4 fir 3 fir 2 £z 1 £ 0
4 COUNTI[7:0]
= hr 0 0 0 0 0 0 0 0
COUNTI[7:0] = COML i it (¥ 75247 F T BRI R 3 (7 Auid. 4 DEBUG_COML_VALID_HI/LO 3424 OxFF i, 114k
B, X4iE DEBUG_COML_DISCARD It} |, %3547 8 8iA7 BAH ST RS B AT

DEBUG_COML_VALID_LO

www.ti.com.cn

HihE 0x0791
Wi L7 A L5 £z 4 fir 3 iz 2 Az 1 £z 0
A H COUNT[7:0]
=LA 0 0 0 0 0 0 0 0
COUNT[7:0] = COML fii+ %28 A1 F T ERBE IR X M B 2widt. 24 DEBUG_COML_VALID_HI/LO ¥ OxFF i, 13
P, 4iE DEBUG_COML_DISCARD it |, %2 23 8i7E BAR i S8 S 7 o
7.5.4.14.19 DEBUG_OTP_SEC_BLK
Hhht 0x07A0
Hig L7 fL6 fiL 5 fiL 4 fir 3 fir 2 £ 1 £ 0
B BLOCK][7:0]
=LA 0 0 0 0 0 0 0 0
BLOCK[7:0] = {48kt SEC (M5 —1 OTP HuHiht. ¥4 FAULT_OTP[SEC DET]=1 WA H .
7.5.4.14.20 DEBUG_OTP_DED BLK
HhE 0x07A1
W L7 £z 6 £ 5 fir 4 fir 3 YA AN £z 0
R BLOCK]7:0]
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g | 0 | 0 | 0 0 0 0 0 0
BLOCK]7:0] = {8 &£ DED [{#cJc—> OTP bt {24 FAULT _OTP[DED_DET] =1 I A4 %%
7.5.4.15 OTP mfEEHlfvRE
7.5.4.15.1 OTP_PROG_UNLOCK1A = OTP_PROG_UNLOCK1D
Huht 0x0300 &
0x0303
RW 7 fir 6 fir 5 fir 4 fir 3 i 2 £ 1 £z 0
R CODE[7:0]
i 0 0 0 0 0 0 0 0
CODE[7:0] = #444T OTP ZifE 2 /i , T ER 5 —> 32 fir OTP BB ILMEJy OTP Sife@8iF5Iig k4. M 32 frAAgH%
M OTP_PROG_UNLOCK1A %] OTP_PROG_UNLOCK1D [II/F4N . IXEe 27 1E S8 4A 2832 M 0,

7.5.4.15.2 OTP_PROG_UNLOCK2A Z OTP_PROG_UNLOCK2D

Mibtk | 0x0352 &
0x0355
Rw L7 £L. 6 L 5 {1 4 £r 3 fir 2 £r 1 40
P CODE[7:0]
54 0 0 0 0 0 0 0 0
CODE[7:0] = #E#47 OTP 4iEZ Bl , i Zk 45 =4 32 1 OTP ZRiEfEBURIBIE N OTP dmiEMa 7 I —i4r. Itk 32 (/0% %
M OTP_PROG_UNLOCK2A | OTP_PROG_UNLOCK2D [N . X4 57446232 0] 0,

7.5.4.15.3 OTP_PROG_CTRL

Hihk 0x030B

Rw A £z 6 fir5 {1 4 £z 3 fir 2 A £z 0

2K RSVD PAGESEL | PROG_GO

K fir 0 0 0 0 0 0 0 0

RSVD = {3
PAGESEL = %&#E RN OTP TLH .
0=T7i1
1=12
PROG_GO = %} OTP_PROG_CTRL[PAGESEL] i F%if) OTP Wi 4ife. 7K OTP_PROG_UNLOCK1* i
OTP_PROG_UNLOCK2* % 1733V B 9 IE Wi 1A AD o
0=t
1 = J¥if OTP 4ife
7.5.4.15.4 OTP_ECC_TEST

Hhhk 0x034C

Rw A A £ 5 £ 4 fir 3 Ay £z 1 £ 0

2R RSVD DED_SEC | MANUAL_ | ENC_DEC ENABLE

AUTO
5 hr 0 0 0 0 0 0 0 0
RSVD = {7
DED_SEC = # & ZNR A EiL#5 ShAs ( SEC 5k DED ) o %A 75 4 il A5 I I [ 1 20 o

0 = Wik SEC Thiit. ¥ H FAULT_OTP[SEC_DETECT] hri& Il ik 4% Hekfi th #] OTP_ECC_DATAOUT* %47
o
1= Jllik DED ThAt. ¥ & FAULT_OTP[DED_DETECT] b5 H I iA%: S4 i 5] OTP_ECC_DATAOUT*.
R RN R SEC 5 DEC & , FHUK & E [RST_OTP_DATA] =1 LNE AN M. Y)#H3)i21T SEC
TR 275 4 DEC #bs |, 2 IR9R.
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MANUAL_AUTO = # & -+ ECC MR ER I E .
0= HBMMER. i pa B AE 347
1=Fa. H ECC_DATAIN_n #5174 PSR, T MPF .
ENC_DEC = ¥ 4filh #/fih 4303 ¥ B N7E OTP_ECC_TEST[ENABLE] = 1 Ii&47
0 = B AT fRhd 38 Ik
1 = 847 g hS 2% i
ENABLE = #47t [ENC_DEC] fil [DED_SEC] it &) OTP ECC ik
0= IEWIE1T , #H ECC Ik
1 = Jaghillik

7.5.4.15.5 OTP_ECC_DATAIN1 = OTP_ECC_DATAIN9

Hihk 0x0343 &
0x034B
RW £r 7 £ 6 firs fra £r 3 fir 2 £r 1 £z 0
L4FR DATA[7:0]
2 hE 0 0 0 0 0 0 0 0

DATA[7:0] = fE T T A ECC if , CUST_ECC_TEST[MANUAL_AUTO] =1, OTP_ECC_DATAINT -9 25 174% F T I3k

ECC Zifi#s/ i .

R CUST_ECC_TEST[ENC DEC] =1, ECC_DATAINS % ECC_DATAINT £ ik Bl mfig 2
% CUST_ECC_TEST[ENC _DEC] =0, ECC_DATAIN9 & ECC_DATAINT S 4 ik B Al ge b . D453k 0]

ECC_DATAOUTO-++8 71§ LABG iiF 1) Bt -

7.5.4.15.6 OTP_ECC_DATAOUT1 & OTP_ECC_DATAOUT9

Hibt | 0x0510 &
0x0518
Wi L7 Az 6 £z 5 {r 4 £z 3 fir 2 £z 1 £z 0
K DATA[7:0]
K fir 0 0 0 0 0 0 0 0

DATA[7:0] = OTP_ECC_DATAOUT* = it ECC fithg a8 fgmid 85 MR 45 52
% CUST_ECC _TEST[ENC DEC] =0 , N£:3H ECC_DATAOUT8 & ECC_DATAOUTY , LA & fAH5 32k

R

1§ CUST_ECC_TEST[ENC_DEC] =1 , W4zl ECC_DATAOUT9 % ECC_DATAOUTT , LA & 4t 4 M3k

BB ERIE R TR .

7.5.4.15.7 OTP_PROG_STAT

Huhk 0x0519

Wik £r 7 fir 6 fir 5 i 4 £ 3 fir 2 fir 1 £ 0
B UNLOCK OTERR UVERR OVERR SUVERR SOVERR PROGERR DONE
A 0 0 0 0 0 0 0 0

UNLOCK = 5/~ OTP 4nfeThaeMaiikas. wEBLA (RUSH OTP 4ift ) J5 , EHLE N OTP_PROG_CTRL 2i{f-# LAFFR

OTP %ift. B NEMHAD A AALE TR BE OTP HWALTNREIH B LLERR N 0. [PROG_GO] = 1 oz ik
KA 0,
0=OTP % CHiE
1= OTP 4mf% CAR4H

OTERR = #g//t i s T TOTP_PROG It H BRI E OTP Sife.
0 = ok
1= KBRS IRER T Tore proge 1L OTP Zif.

UVERR = #/R7E OTP ZRAE M TEgufE s FAR I B /R R4 1% . @il [PROG_GOJ = 1 1&5BR1ZAL
0= Toktix
1= KME UV HiR
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OVERR = #/R7E OTP 4 1A 7 gw F B B _EAG I B3 B4k 1% . @it [PROG_GOJ] = 1 %A1 . MAELEBLET R I 88 Ui 3]

HE BB TG B
0 = Tohk iR
1= FEE OV H#iR

SUVERR = #EFFUHEBRE) OTP AR A, FKIAT g B B A e PR o A28 - 75 H AR e P 0k JT TR A I 28 R R A 1% . I
it [PROG_GOJ = 1 5% .
0 = iR
1 =18 OTP 4wz H EAR e MM A I 2] UV 45iR

SOVERR = 7EHUB5FRI OTP gifE 2 7 , P AT AR s R R e IR o 126057 45 7~ 70 FU R R e P U IR A 0 B TR i . 38
it [PROG_GOJ = 1 %1% 1.
0 = Tohk iR
1 = 1& OTP 4mizE R N WA A 2] OV iR

PROGERR #5724 1 DA A% A Ji D8] 5 S50A) T 1 8 B S JE B T A0 8 AR i

T o IEfERSEE | (H OTP 42 [UNLOCK] = 0.

o EAEZRX [TRY] =1 (G347 9 AR o
o S [FMTERR] = 1 (17 i #EAT 4R

it [PROG_GOJ = 1 i i%fi.
0 = AR ER 2R gm 2
1 = KB R
B/NFTIE TR OTP gmfIRAS. i [PROG_GOJ] =1 JE[ 1%L
0 = K5 pak A 2l gn 2
= 5Ek.

DONE =

7.5.4.15.8 OTP_CUST1_STAT

Huht 0x051A

Rk fir 7 iz 6 AL 5 £z 4 fir 3 fir 2 £ 1 £z 0
ZFR LOADED LOADWRN LOADERR FMTERR PROGOK UVOK OVOK TRY
ShL 0 0 0 0 0 0 0 0

LOADED = 4575 Cli#¥ OTP 55 1 W LUMEB B R FEa T A RERNE

i % [LOADERR] F [LOADWRN].

0 = RIEFRATAT N AT IR
1= & B e 1 7T

LOADWRN #4575 OTP % 1 W Nk |, (Bl — i A SEC %14k,
= 0= E%E , geRERNE
1=k
LOADERR = /R 30n#k OTP 25 1 TR &R AEAE % RITEINEk T idk 7L A9 2 DED.
0 = 4R , Bk 2.
1 = K I B R
FMTERR = {871k OTP % 1 WP fA7EM R B2 , JIKE [UVOK] 5k [OVOK] I , {2 [TRY] =0, WiIR&E 7 Ufr , NA
LT P
0 = L45iR
1 = R B ER
PROGOK = {75 OTP 5 1 UM IIA &tk . A TR A G FERT)
0=
1=H%
UVOK = #57R7E223% OTP 45 1 TUHHT IR A S| OTP g HE ZUES M. OV 4t Rere e F b il & UV,
0 = KEIEl UV %4F. R RPATRAEZR | HiBCh 0.
1= RGN E] UV %A
OVOK = /R 5200 OTP 55 1 TUHHTAZRHAR I OTP 4ife i i 50, OV &R et FEh fi k. UV, #3F

AR o
0 = fill 2] OV 4. WRARPITRAEZAR , By 0.
1= RENE OV At
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TRY = $Rut OTP 55 1 T —Kife st
0= KT 25— it
1= 3T T RER

7.5.4.15.9 OTP_CUST2_STAT

Hiht 0x051B
Wi AL 7 A L5 A £z 3 fir 2 A AL 0
4 Fi LOADED | LOADWRN LOADERR FMTERR PROGOK UVOK OVOK TRY
=2ha 0 0 0 0 0 0 0 0
LOADED = #5/REik# OTP 5 2 T LNk BIM XA fras b . A REHEMELRE | 527 [LOADERR] Fil [LOADWRN].
0 = RIEPAT AT Py 24T IR
1= EEFHMEE 2 |
LOADWRN {75 OTP 5 2 i %k , AiHa — AN si£ 4~ SEC %75,
= 0= L%, gekERME
1=
LOADERR #5/R230N%% OTP 45 2 W KAERNR ; IR | 60y ik 7 46 91 21 DED.
= 0= TR, BURZERINE.
1 = K B R
FMTERR = #5758 OTP 4 2 U /EfER AR ; T2 |, i E [UVOK] B [OVOK] It} , B [TRY] = 0. WnH¥E T kfr , MR
LIS TTE
0 = T4HE
1 = R B4 R
PROGOK = #5/5 OTP 55 2 TUM#MNAE &tk . A 3T R ELRFERLI
0=L%
1= 1%
UVOK = #87R7E248% OTP 4 2 TUHHT IR A ] OTP iRl KRG, OV 244t T R 7 e F2 b fi % UV,
0 = K IE] UV &4F. WRRPITRAEZ , HihCh 0.
1= REE] UV %A+
OVOK = {57R7Es4i% OTP 4 2 LT iR M E] OTP 4 s it B . OV AR fE Wit Fth fil ik UV, 234Fi%
e 1A .
0= M3 OV &fF. WEKRPATHEEK , HILHCH 0.
1= RGN E] OV 414
TRY = #5875 OTP 2 2 THH— k2.

0 = RFATH — K=
1= 4T T —RER
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8 N FH AL

#HiE
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

BQ7961x-Q1 #HF 1 6 T4 16 47 5 I FL i ASE B 415 i el P 1) rlL s Pl R P A
8.2 AN A

8.2.1 BIGAS1F IV H 7

LN H R (1ESRE 8-1) B TiEH:3] 16S Bk BQ79616-Q1 2514

ToGOML of the
North Device
Isolaion
Gireuit
o7 comHp
N 1| —— —— oveo COMHN
N 1] ovss
224F TuF
it oo s
N \H— ovss TSREF
10F
apio1 e D {11
NI —— rerre
N 1| Rerrm "
1E P02 1
GPIO3
e oo i
0.1 4F
GPIOS
e
|
o Nl Avss aplo7
Nl LooIN GPIos
022 F
1 1f communication device s used on the sysiem side 11N (system side) communication device s in use
NPNB ————m e e - = |mm e mm e e |
[ b \
! |
00 | Pl |
BT | RX ToCVDD ) |
ToCVDD veez
10 nF | ™= [ vee |
| 100 k0 |
‘ PMIC ! 100ka veot ‘
1 | . A Tx
100Q N | NPALLT X [ oUTA |
RX outs RX
vets Voo I [
T - - SR I ‘
CELL16 [ veis =, ™ | optional !
P [ oLy I e e oo oo |
| Isolaion |
(Transformen ™ AX
CELL15 o oarur| | (Transtormer) | } = }
. - optional GND1 ey
1000 H I comn COMHP  NFAULT| ! 1 s |
vet I come OMHN | = Iso774x
. aarur I . 1 |
1000 T 8079600 wcu | i
veo ! Communicaton Device |
. 1 1 (Base Device) Pl |
0.47uF | ;o |
CELL1T I L__ |
— | |
- = | | |
| | |
100 | |
CELL16 ©B16 | |
0470 T | comw 1
o MLP
CELL1S cBis } co !
. . . Isolaion |
100 !
CELL1 cat
PR
. 8o
CELLT B8P BBN

&l 8-1. BANE N BB MR B R A3
8.2.1.1 WHER
NI 8-1 R T kIS
x 81, HEFHBITER

2% &5
ML R VG ( BAT 51 E R ) 9V % 80V
IS " 6 & 16 ~HLL (BQ79616-Q1). 6 & 14 ~HLLT (BQ79614-Q1). 6
N :
BEH (AT ) % 12 AW (BQ79612-Q1)
FL 5 HL s 1 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 IBIE T E > RC UEW . B T HTHNG S5 | X TTfb iR
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.

HOER

AR HSIEIE (VC Al CB iiE ) [\ EIE A H b s S R R ~F /N T BQ7961x-Q1 8314 11 i R iE R
SP D bR E T R B O R E AR . BQ79616-Q1. BQ79614-Q1 1 BQ79612-Q1 A A F (it i # % 14 8-2
s B 77 AT IERE . FFINC 51 PCB A Jm W B A s e K |, FF HASERES p el k.

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

BT Ay s L O i R AR S By SR O (A 8-4 B ), M BAT Sl ERTHE S5 i
1 VC S (X T4 ) Z AR R0 - BAT HUL >= (0.5 * & VC HiJk ) + 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.

FIRE , 4 BBP/N i 4970 fie i At 2 7, U BBP Bl HLE (AR T4 ) KT VC 5l 7Etin &
1, VBAT >= [(VBBP-2.5) * 0.84] + 4.5. 1%ZKi&H Ty BAT S LB AL , B TR TR 3 P i 4 38 TR T
YE. INRTIELEFFBIER AR |, M4 S5 VC M BB i#iE L) ADC &%z 8.

g Rnpn
Separate 30Q q
Power M/\,T BAT
source 0.22 uF
10 nF I NPNB [—— O I .
Topofstack 1990 = LDOIN =
module VCi4
. AR |

CELL 14 T _|_ I 0.1uF

& 8-4. BAT ()5 Ba Y5
8.2.1.2.3 BHJR. FEHHA

HHRTI Juff B v
AVDD. TSREF 55 s FLA5 2R 1uF/10V FITF A EE LDO (55 1 i 7 8%
DVDD 55 % FLA A 22uF/10V | FHT DVDD (#1558 25 4%
CVDD B 7 e 4.7uF/10V FIT CVDD [f)5% i H 25 5%
NEG5V 5P LR 0.1 uF/10V FH T 47 B Aar 2 11 55 i v 5 4%
8.2.1.2.4 JZfHF# B HFA I GPIO

AN P T 3T ADC RS, 0T AR SR A (NTC 2 PTC ) slifi & HBH (R1) EEA RS, t
A BR ) FAEC R BELARL O i B L BEL T I A

SRIM , 58t OTUT Eeisd—i i |, AT4afE OT M UT BIMETEH ¥ it A5 103NTC ( 25°C A 10k Q )
2 NTC #Ag B —&2 TAE , 5K 8-5 FrniiiEs: , R1 Al R2 MFHEs AR

. flf'_ﬁ_Iﬁ'] ZR1=10kQ,%R2

I 2 : Ry =10kQ , I H Ry = 100kQ , A AEMRIR N SEILEE 4 i 2k 1 i

I3 Ry =3.6kQ , 3 H Ry = 15kQ. B RGEA R Ao vr PCB R E 7R A m T si g | Mz A
DA T B AESCHL OTCB F#PE M) NTC. H T A X 2 Hti 5 PCB _FAFH NTC | PRtk A5 tide 150
) NTC fla B 2 IASE 7 4578 NTC HImiim 2, A RVFERAK GPIO HUE Ttk v OT thikds W B IR
. B, (24X AEZ NTC Hiik OTCB Bl .

B EAN T ESNES RC KRBT MR . SR, REBHA @R 2/ NTC HE ) GPIO 5l LN RC gk
e RGBT A A RTHRYE A FF R i%4% RC . 7”1 : Rgpio = 1kQ , Cgpio =0.10F &= 11 F,

AT GPIO W ZiiEit 10k Q HPH#HE:H % AVSS.,

190 BT XFIKRIE Copyright © 2026 Texas Instruments Incorporated

Product Folder Links: BQ79616-Q1 BQ79616H-Q1 BQ79614-Q1 BQ79612-Q1
English Data Sheet: SLUSES81


https://www.ti.com.cn/product/cn/bq79616-q1?qgpn=bq79616-q1
https://www.ti.com.cn/product/cn/bq79616h-q1?qgpn=bq79616h-q1
https://www.ti.com.cn/product/cn/bq79614-q1?qgpn=bq79614-q1
https://www.ti.com.cn/product/cn/bq79612-q1?qgpn=bq79612-q1
https://www.ti.com.cn/cn/lit/pdf/ZHCSR27
https://www.ti.com.cn
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHCSR27F&partnum=BQ79616-Q1
https://www.ti.com.cn/product/cn/bq79616-q1?qgpn=bq79616-q1
https://www.ti.com.cn/product/cn/bq79616h-q1?qgpn=bq79616h-q1
https://www.ti.com.cn/product/cn/bq79614-q1?qgpn=bq79614-q1
https://www.ti.com.cn/product/cn/bq79612-q1?qgpn=bq79612-q1
https://www.ti.com/lit/pdf/SLUSE81

13 TEXAS

INSTRUMENTS BQ79616-Q1, BQ79616H-Q1, BQ79614-Q1, BQ79612-Q1
www.ti.com.cn ZHCSR27F - AUGUST 2020 - REVISED JUNE 2026

Device

1

RGF’IO

(OPTIONAL)
GPIO1 ﬁ]ﬂ

Caprio Re
(OPTIONAL) (OPTIONAL)

OIN

& 8-5. NTC %

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 Ht i B

ZarFEH T 2 MAg eI R R a iR B A S YU PR B AN AR SR AR MR . X T DASAEBE TR 3 HE 21 A
— PCB L&t , &1 8-6 iyt ESD M A A SR IR B2 W 1o AR COMLP/H 5t COMHP/N 5| i
WAL kO )3 12 FELBE &5 .

8.2.1.2.7.1 [— PCB _FiE£E 481
* 8-2. HHEEAEE— PCB LS HIFE B ot

Ttk (iR LB ( F— PCB i ASREE )
RTERM 1kQ Uity 42 HL B 2%
RseriEs 490 T8I EH FEL 28 0 BH B UG B H P 2%
PR E B LN 120 Q ( #0E(S S EEMARZ N 50Q ik 10Q W)
Cgypass 220pF/50V 5% FL A
Ciso 2.2nF i 8 L 7 A
WUE R BCRT N FHER . BRI 2 SRR E B, DUELE R G0 H IR AR I SR R B AR
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Rseries Ciso Rseries
49 Q 2-|2| nF 490
COMLP 1] NN COMHP
—I— Caypass —L Caypass
220 pF 220 pF
R R
Rseries Ciso Rseries
49 Q 2-|2|nF 490
COMLN AN . COMHN
I
—I— Caypass —I— Ceypass

l 220 pF l 220 pF

Components Required for Cap Coupled Daisy Chain on the same PCB
& 8-6. 5[F— PCB i # 1T H A RRMRE

8.2.1.2.7.2 /5 PCB _F &1

XTI X WL A AE 77 SO LRI A PCB WIS, A IX =ik B R U ol ] T 0 (e ERR 2 | (B iAAE
SIACHER)— AL ] —FRE 2R (il , COMLP/N b3 s &5 I BT RR S ), RN 7E S TR BE R 55—l
AR F R B 28 (il , COMH/N 1 ff s 25 88 5 HUS R T IBR 5 ) «

BRI 1 BAREE
% 8-3. HT#AF PCB L3/T R ASRE S 1o

otk TN YiBH ( PCB Z A AHIEE )
RreRM 1kQ 7 L O
RseriES 490 I 154 P JOEL 2% A1 BELA7C DG P b BEL 2% o
BRAFIAFNER UL 120 Q (85 S ERMAIRL N 50 Q Ik 10Q k)
Caypass 220pF/50V F A A
Ciso 2.2nF I 2 L 25 A
BT FERCR T L ER . BRI 2 S IBERAE B, DURELE RS0 H I R S A B B AR
ESD — &% TVS 4 ESD {47 4% NLE ST F AT A8 A5 12 O 5 R AL AR, th7E AR5 Wi T Bk 23 2z A 1) W AL 2
M. %k ESD i, LUK COM* E‘&J:El’]frj(EEEFFQ%HJTEETWﬁ%JﬁEﬁ N T SR
EMC 1 , B DU P8I S5k R R F RS R AT RE R (WAL e R Y . s AR T &
R (R RS ) -

Cy C
Rseres 80 10 Rseries

90 2.20F 2.2nF 450
COMLP v } COMHP
L Cevpass ESD ESD Caypass J—
220 pF 220 pF
Rrem S T B Rreau
1kQ 1kQ
Rsenies R
490 50
|
COMLN i _ o L{ i COMHN
Caypass Twisted pair cabling Covpass

220 pF Ciso between modules Ciso 220 pF
2.2nF 22nF

Components Required for Cap Coupled Daisy Chain on different pcb

& 8-7. /A[F] PCB B AREE

Kl 8-7 J&7r T {E PCB Z[AEH ST AR E K. 5F-— PCB 4bye LI A SR FREISRML , T A & A3
SE LA e, DAMEAE R G0 R A W 5 B A O B e 1 R G e v T N SR (IR B AR R . FL s e B2 R UE
{ELE L HE 2 A RIRH
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SIACHE SR LR AR REA ELARR . R EMC WS AR TERT | 2420078 R SCHF o AT 2k v i) i 7 2R HE
Ao KAWL, ESD . 55 A A AU A A S W RE R MR REHRE B A ST R B A R AR . AN
R R AR/ IE A S IR) A AR AL (A T BB ) A BRI

IR 2 A SSINIARIET R R
K 8-4. AT HA SR CAR I Bl % = B ok

JofE B #iR ( PCB Z [RIf a2 28 Inn i P f s )
RrerM 1kQ i e B 2%
RserIES 490 EI PR RHL S RN BE U I L 2
AR ERA L) 120 Q@ ( #HE S RN EL A 50Q Nk 10Q N )
Caypass 220pF/50V 55 % LA
Ciso 2.2nF b 8 HL A

WUE H T R R . Gl b 2 M RORIEBUE s, DAEAE 2R 4t B AR e (i R A T

100 wH % 500 b H | HAEHE R ( H/ERVEH 100 wH % 500 u H 2 —ANEHTESME , MARIERTEE , BAFTFE 25
SRS P RE . ) AR BRI ST |, 520 SLVAEP4 BQ79616-Q1 772 i (17
JHR e ) RAE I AT 2. )

ESD —#KE (W TVS Z#K%E | Alikr) ESD fR4FHT PCB 2% ESD ZEK (&R “ARE BT P R4 ESD XK )

BT

]

Cy Cy
R. 150 150
e 2.2‘ nF 242‘ nF Pocnes
COMLP , NWN———————— }—— AN COMHP
! Common-made [ | Gommon-mode !
Caypass ESD (optional) Choke A M Chok ESD (optional) Cavpass
220 pF ] oke 220 pF
F:TE(R_;A ] — | | — B F:TE?;A
: : h | I !
R 2'7 Ciso
:;Rgs 470 pH L -+ 470 uH 2.2nF Rseries
| cTT T T T \
COMLN ‘ VWA ‘ ) - ‘ —AM COMHN
Covrass Twisted pair cabling

220 pF Ciso between modules Caypass:
2.2nF 220 pF

Components Required for cap-choke Daisy Chain with Cabling

Kl 8-8. FAZAZSMPui B kR =S

B I R 2K B S T % 1 P AT A R AR YR B S U A . LA A N PE I B B 2 LA A A g oA R
IFRIPTE e . T IR e, ABIIRIE R 81T , &/MNEH 100 u H £ 500 u H B H IR ER 2. AT
FEIE % (PR SE rp SE L RE R PERE |, S DU RS 2% (470uH ) o E 1MHz £ 100MHz Gl , #9837 Pl BE
PEDNAKQ | XMFEEE , @i T 300Q.

B 3 BEREE

K 8-5. A5k 2R KRS B u

Jott 18 #i3d ( PCB ZIH/ ¥ R A2 o B FR B )
RTERM 1kQ i 3z P L 8
Rseries 490 YV P BEL A A BEL P VT AL B P A5 -
AR R AL A 120 Q ( #HHE SR AR 50Q ik 10Q W )
Cayprass 220pF/50V 55 % A
R4S A 150w H 2= | HURYERE 150 b H 2 1400 b H 2 —MEMTEME |, MARRIEREHE | BOAFE 2 S s
1400 u H IR . Ak BAARIIHETE S | 152 W SLVAEP4 BQ79616-Q1 7t ez /H#R 7. M
NLFEF RS AT A T
ESD ik ( Ar TVS % ALY ESD {4 HL T PCB 2% ESD 23K (2 BN A BT F - R %514 ESD 23K )
it )
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Rseries Transmformer Transmformer Rseries
49 Q Isolation Isolation 49 Q
COMLP AN r-r—-——————7— | AN COMHP
-—LCavass ESD (optional)  Cavypass rh r 01?(;“;2 ESD (optional) Covess
220pF | 100 pF T I p | i
Rrerm | g Rreav
1kQ | g | 1kQ
Rseres | | l | Rseries
490 L L 490
COMLN NN————— a\%% COMHN
—L C
ZSBP;SI? Twisted pair cabling Cavypass.
between modules 220 pF

K 8-9. A LR
YRR R AR, el R B ATR

G R Y A e IS (DR W IR = T i s Sl 1 I Rss /2N (1=
8.2.1.3 M HI%%

B 8-10. AHERRARMEREN 8 NaF 7785 O Wi ML
8.2.2 FLEES LIS B8

PLNR AR (ESRE 8-11) T ZERES] 16S #k ) BQ79616-Q1 #31f.
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HV System
(Cell Module Control)

OPTIONAL: Only necessary for ring architecture applications
Leave unconnected for

COMHP

Top of Stack Device

=1

|
474F | Isolaton |
| Sroun \
I—— —— cvoo
il COMHN I comnp }
il I comn
22F | |
N i|———— ovoo | |
|
N 1| ovss ! |
1 4F | To GOML of the Base
| vic |
N \H—{ }7 REFHP. e e e e e e e |
N \H— REFHM
1 uF
TR A JS
01 1F
- necsv s [
Avss TSREF
LooIN GPIOT Py I
apio2 [
NPNB
i BAT RX ToCVDD
10 0F I ™=
1000 N NFAULT [—
veis
047uF o=
T oaree
T vco
0.47F I
N
100 N
ceLL 16 [} cBt6
0.47uF :‘:
100 : COMLN
CELLY D—’Wvﬁ c8o comLp
0.47uF
I Stack-N Device
N .
.
Isolaton
47w circuit
N1 cvss
224F COMHN
il ] ovoo
N1 ovss
1WF T
N F—— rerre ——
10k
; NFw}— REFHM -
I J I v
|
W oo erior o il s
01 F
] nees arioe I
Avss
LooIN
NPNB .
BAT Rx
™ [
— NFAULT —
1000 N s
0a7uF == vore
cwntl Towe| |2 1
. = . 1
. 1000 H -
M veo HV to LV Isolation
GELL 1 W I
" N .
. T T T T T T T T T |
csi6
cew e [} X r——=— | TopofStack |
0T == | g |
. 2 |
. 2 |
: : . I g I
* 10 M comn X E8 | |
CELL1 D—w# B0 cowe = £3 | | comw |
0.47 jF | 8% | comLe |
Stack 1 Device | 3 |
L_=1 | Isolaton |
| cireuit

OPTIONAL: Only necessary for ring architecture applications

Bl 8-11. Z5 7L R A% N HL B

Vsyote

(Battory Management Uni)
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

Isolation

Bq79600
Communication Device.
BAT
vee
R) ™
% RX
COMHP.
COMHM NFALLT GND
mMcu
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8.2.2.1 Bt ER

BREIER , ISR 8.2.1.1.
8.2.2.2 PEAH IR
BRI |, ES T 8.2.1.2.
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9 FEIFFHIREIYL

Zast i BAT 5|JHIF1 LDOIN 514t | LDOIN 5|l 1 73 NPN 4 5 i Filfa Ik g iR AT A8 R . iZ a4 v i BAT
S AR ZE OV R B ER (L f ( E OTP % ) o AT , RGN G ZUAH N 5 Rypny FEPHES , DPABRERTE
Rnpn 1403 NPN 1) IR K422 J5 LDOIN 51 EA &% 48kt 6V fE. il , ik BAT HEA 9V,
T Rypn JE/NE 10Q , LATE LDOIN B 5 #2425 ) B

~ 777 Scale the value of RNPN according to the min
module voltage.

e

7
- /
- \ 4
Rnen

Lower the min module voltage in application,
7 smaller the RNPN value should be used

AR '
10 nF
NPNB | [ a1
A

100 Q

[ VC16 LDOIN
+
CELL 16 __|_ T

\
\
\
\
\
}_| N

0.22 uF

1—

0.1 uF

=

B 0-1. B Ok BR R
it BQ7961x-Q1 RIUMIT AL | LU S B HSE BRI R — AN B 6 M A S MM U 3
%,

Main current path to power the device

N
J

Small current path to BAT
for an Always-on circuit
Rnpn
30Q
AN BAT J_
NPNB —— Qf 0.22 uF

1
10 nF :|: A

LDOIN

cell module

H

cell module

(

&l 9-2. Z34 AT EHERR H I 25 LSRR fit L
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10 4

AT AU B 1% B A (AR 5 o AR AN S DL R W R 81148 T RES2 M ADC AS AT EMI PERE . 2008wk Y 24
FE S R, DLIBE G0 e s 0 B s N b BRI H 0% 2 DA NGB AS 15 5 14T S35 B % A7 405347

10.1 A [ 15

10.1.1 ZEH-FiE

TR BT R |, O TR RO 5 RARR B, A =/NEH 5 ( AVSS. DVSS. CVSS ) [ Ti&Ea
PEEI PR | A5 — NI (REFHM) BB B Fh Ul . 746 e A5 e RN 75 ety | DA 23U S WD RO AT S
FoE H T | IR PCB E vl H g e —iE. WAl hE | BAUK AN o (s ig i s s ) EiF
TE YA, DA g S R AT B 7 2 3 43 T

+ AVSS #EHh :
- HTFLLTF B IR e 2s : BAT. VCO. CBO Al AVDD.
kLN

* DVSS i :

- HT DVDD K55 A 3%
- GPIO JEH AR (WRMEH )  WRFE | B0 LUERR] AVSS H:HF 1 .
* CVSS i :
- BT GPIO. CVDD. TSREF. NEG5V. LDOIN. COMHP/N #1 COMLP/N [#]5% % H1 75 5% .
+ REFHM #:Hh :
- FT REFHP )55 1% lL 2% .
- WERTTRE , (5 5 EE)Z 1 REFHM 5 AVSS 40 |, JETERMKEH REFHM 1% H:5] AVSS #:ih-F
i

HMEfE E B TE AL PCB E L, e SEER 2 Hli B — /N R B By R ST R GTIE b | M0 AN fi] # 3
PRI AL I P 2 T8 4 B — A BEAR A R~ 1
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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 \

8 8 / \
= /
e a2 cvss
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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PACKAGE OPTION ADDENDUM

11-Jun-2026

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 ©)
@ )

BQ79612PAPRQ1 Active Production HTQFP (PAP) | 64 1000 | LARGE T&R Yes NIPDAU Level-3-260C-168 HR -40 to 125 BQ79612
BQ79612PAPRQ1.A Active Production HTQFP (PAP) | 64 1000 | LARGE T&R Yes NIPDAU Level-3-260C-168 HR -40 to 125 BQ79612
BQ79614PAPRQ1 Active Production HTQFP (PAP) | 64 1000 | LARGE T&R Yes NIPDAU Level-3-260C-168 HR -40 to 125 BQ79614
BQ79614PAPRQ1.A Active Production HTQFP (PAP) | 64 1000 | LARGE T&R Yes NIPDAU Level-3-260C-168 HR -40 to 125 BQ79614
BQ79616HPAPRQ1 Active Production HTQFP (PAP) | 64 1000 | LARGE T&R Yes NIPDAU Level-3-260C-168 HR -40 to 125 BQ79616H
BQ79616HPAPRQL.A Active Production HTQFP (PAP) | 64 1000 | LARGE T&R Yes NIPDAU Level-3-260C-168 HR -40 to 125 BQ79616H
BQ79616PAPRQ1 Active Production HTQFP (PAP) | 64 1000 | LARGE T&R Yes NIPDAU Level-3-260C-168 HR -40 to 125 BQ79616
BQ79616PAPRQ1.A Active Production HTQFP (PAP) | 64 1000 | LARGE T&R Yes NIPDAU Level-3-260C-168 HR -40 to 125 BQ79616

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

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

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

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

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

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

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

Important Information and Disclaimer:The information provided on this page represents TlI's knowledge and belief as of the date that it is provided. Tl bases its knowledge and belief on information provided by third parties, and
makes no representation or warranty as to the accuracy of such information. Efforts are underway to better integrate information from third parties. Tl has taken and continues to take reasonable steps to provide representative
and accurate information but may not have conducted destructive testing or chemical analysis on incoming materials and chemicals. Tl and TI suppliers consider certain information to be proprietary, and thus CAS numbers
and other limited information may not be available for release.
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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.
OTHER QUALIFIED VERSIONS OF BQ79616-Q1 :

o Catalog : BQ79616

NOTE: Qualified Version Definitions:

o Catalog - TI's standard catalog product
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TAPE AND REEL INFORMATION
REEL DIMENSIONS TAPE DIMENSIONS
4 [¢ KO [« P1L—>
L Regic oy Rogic e o T
o| |e o Bo W
el |
. Diameter ' '
Cavity —>| AO |<—
A0 | Dimension designed to accommodate the component width
B0 | Dimension designed to accommodate the component length
KO | Dimension designed to accommodate the component thickness
A W | Overal width of the carrier tape
i P1 | Pitch between successive cavity centers
[ [ ]
_f Reel Width (W1)
QUADRANT ASSIGNMENTSFOR PIN 1 ORIENTATION IN TAPE
O 0O O 0O 0O 0O 0 O0 Sprocket Holes
| |
T T
St N Il )
H4-—q--4 t--1--1
Q3 1 Q4 Q3 | User Direction of Feed
[ & A |
T T
N
Pocket Quadrants
*All dimensions are nominal
Device Package |Package|Pins| SPQ Reel Reel A0 BO KO P1 w Pinl
Type |Drawing Diameter| Width | (mm) | (mm) | (mm) [ (mm) [ (mm) |Quadrant
(mm) |W1(mm)
BQ79612PAPRQ1 HTQFP PAP 64 1000 330.0 24.4 13.0 | 13.0 15 16.0 | 24.0 Q2
BQ79614PAPRQ1 HTQFP PAP 64 1000 330.0 24.4 13.0 | 13.0 15 16.0 | 24.0 Q2
BQ79616HPAPRQ1 HTQFP PAP 64 1000 330.0 24.4 13.0 | 13.0 15 16.0 | 24.0 Q2
BQ79616PAPRQ1 HTQFP PAP 64 1000 330.0 24.4 13.0 | 13.0 15 16.0 | 24.0 Q2
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PACKAGE MATERIALS INFORMATION

13 TEXAS
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)
BQ79612PAPRQ1 HTQFP PAP 64 1000 367.0 367.0 55.0
BQ79614PAPRQ1 HTQFP PAP 64 1000 367.0 367.0 55.0
BQ79616HPAPRQ1 HTQFP PAP 64 1000 367.0 367.0 55.0
BQ79616PAPRQ1 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.
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www.ti.com



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 -

www.ti.com




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 -
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