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3.1 X R E(E

Frif B&/AME BAE LA #Hk
BAT, VCC, PBI -0.3 30 \Y%
PACK, SMBD, SMBC, PRES, BTP_INT,
DISP - -0.3 30 A%
TS1, TS2, TS3, TS4 -0.3 3.3 \Y%
CHG, DSG -0.3 32 \Y%
PCHG, FUSE -0.3 30 \Y%
PTC, PTCEN,LEDA, LEDB, LEDC -0.3 VBAT+0.3 \Y%
SRN, SRP -0.3 0.3 \Y%
VCI1-VSS -0.3 8.5 \Y% VCI1-VSS max. is 30V
VC2-VCl -0.3 8.5 \Y% VC2-VSS max. is 30V
VC3-vC2 -0.3 8.5 v VC3-VSS max. is 30V
VC4-VC3 -0.3 8.5 \Y% VC4-VSS max. is 30V
Max VSS current 50 mA
Work Temperature -40 85 °C
Storage Temperature -65 150 °C
Lead temperature 300 °C Soldering 10s

3.2 F§FR IR (ESD)AI B3 (Latch-up)

HfE Efir
VEsDHBM) Ta=25°C, ANSI/ESDA/JEDEC JS-001 +4000 \Y
VEspcom) Ta=25°C, JEDEC Specifivation JESD22-C101 +1000 \
ILatcn Latch up current @ 85°C, VCC=30V, Class II, JESD78 +100 mA

33MHETEXRME
HAERIETA =25°C FIVCC =144V [N TR T, S/ VB KERTETA = 40°C £85°C fIVCC=2.3V &
26V MM AR (BRAESHHB) .

®/ME HARUE I Bfir
Supply voltage range, VCC | BAT, VCC, PBI 23 26 A"
Powerdovy VPACK < Vpowerdown— 2.2 23 v
voltage,Vpowerdown—
R VPACK > Vpowerdown— + VHYS 235 252 v
voltage, Vpowerdown+
Powerdown voltage \Y
hysteresis, VHYS Vpowerdown+ - Vpowerdown— 0.15
PACK, RHO, RHI, RH2 26 \'%
SMBC, SMBD 5 v
TS1, TS2, TS3, TS4 2.5 v
PTC, PTCEN, LEDCNTLA, LEDCNTLB, \Y%
Input voltage range, VIN LEDCNTLC VBAT
SRP, SRN -0.1 0.1
VCl1 VSS VSS+5 v
vC2 VCl1 VCI1+5 v
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®/ME WRIE BAE Lo EA
VC3 vC2 VC2+5 v
VC4 vC3 VC3+5 v
CHG, DSG 26 v
Output voltage range,VO
PCHG, FUSE 26 A%
External PBI capacitor, CPBI 2.2 uF
Operating Temperature, TOPR -40 85 °C

3.4 FJFEALHE

BLTRUE ETE TA =25°C F1VCC= 144V P4 FE R, B/NRKRIERTE TA = -40°C. & 85°Cfll VCC
=23V £26V HEMH ALK GIEREWHD .

PRiR & X % B/ME | HAEUE | BRKfH | BAr
VSWITCHOVER- BAT to VEC VBAT < VSWITCHOVER- 2.0 2.03 \%
switchover voltage
VSWITCHOVER+ .VCC to BAT VBar> VswitcHOVER-TVHYS 3.02 3.06 \%
switchover voltage
Vhuys SWlt;hOVGI‘ V.oltage VSWITCHOVER+ - V SWITCHOVER- 1000 mV
ysteresis
BAT pin, BAT=0V, VCC=25V, PACK=
1 uA
25V
PACK pin, BAT=25V,;VCC= 0V,
Iika Input Leakage current PACK= 0 V 1 uA
BAT and PACK pins, BAT=0V, VCC=0 | A
V,PACK=0V, PBI=25V u

3SEABMARHIO O

HAESETE Ta=25°C A VCC = 144V {155 A HI, BV KIERTE Ta=-40°C £ 85°C F1 VCC
=23V £26V HIZMETEAEER GRIESEURID .

= . it
R EX it R | Tl | Rk |
Vi High-level input TSx 0.7*VDD A%
Vi Low-level input TSx 0.3*VDD v
Viys Schmitt trlggerl voltage 200 mv
hysteresis
Vonu Output voltage high TSx, IOH=4mA 0.8*VDD VDD
VoL Output voltage low TSx, IOL=4mA VSS 0.2*VDD
Civ Input capacitance TSx 5 pF
ke Input leakage current TSx 1 uA
Vin High-level input LEDCNTLx 1.45 Vv
ViL Low-level input LEDCNTLx 0.55 A%
. LEDCNTLx , VBAT >3.0 V, IOH=- VBAT-
Vou Output voltage high 225 mA 16 v
Isc High level output - y ppy oy -30 -45 -60 mA
current protection

[ B AR fR 2+ 5] Nations Technologies Inc.
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BRRAK
. q A
iR % X & ®/ME o BRAE | B
Low level output _
ToL LEDCNTLx , VBAT>3.0V, VOL=0.4 15.75 25 295 mA
current AV4
I Current matching LEDCNTLx , VBAT=VLEDCNTLx + 419
HEDENTLX between LEDCNTLx | 2.5V °
Cin Input capacitance LEDCNTLx 20 pF
Iika Input leakage current LEDCNTLx 1 uA
fLEDCNTLX Frequency of LED LEDCNTLx 124 Hz
pattern
o LED block over o
T temperature threshold 135 L C
LED block over
Trecov temperature recovery 85 °C
threshold
Vi High-level input RHx 1.3 v
Vi Low-level input RHx 0.55 v
Vou Output voltage high RHx , VBar>5.5V, Iou=0pA 35 v
VoL Output voltage low RHx , IoL=3mA 0.4 v
CiN Input capacitance RHx 5 pF
ke Input leakage current RHx 1 uA
Ro Output reverse Between RHx and PBI 8 kQ
resistance

3.6 EEJRLAIN
BLTUE ETE Ta=25°C A1 VCC = 144V IFKME A, S/NERKIERATE Ta=-40°C % 85°C Fl VCC =
23V £26V MEFMETAEEN (RIERAUID .

R =X St R | gomin | N |
VWAKE = VSRP —
VSRN, +0.3 +0.625 +0.9
[WKI,WKO0]=0, 1
VWAKE = VSRP —
VSRN, +0.6 +1.25 +1.8
[WK1,WKO0]=1,0
VWAKE Wake voltage threshold mV
VWAKE = VSRP —
VSRN, +1.2 +2.5 +3.6
[WK1,WKO0]=1,1
VWAKE = VSRP —
VSRN, +0.15 | +£0.3125 | +0.45
[WKI1,WKO0]=0,0
Vwakemrirt) | Temperature drift of VWAKE accuracy 0.5% °C
Twake Tlme from application of current to wake 5 5 ms
intterrupt
Twake suy | Wake comparator startup time 500 1000 us

[ R AR A2 iR 2y 5] Nations Technologies Inc.
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BEREAK
3.7 EIREHHE#43(CADC)
AEZAE TA =25°C M1 VCC= 144V MM THEHME, /N RKRIEZAE TA = -40°C % 85°C 1 VCC
=23V 226V HIFKMFTFAHT GRIEAFEUID .

Frif 1 &R/ME HAE BRAE Hfr
Input voltage range -0.1 0.1 \%
Full scale range -VREF1/10 VREF1/10 v
Integral nonlinearity 16-bit, best fit over input voltage
+5.2 +22.3 LSB
INL range
Offset error 16-bit, Post-calibration +5 +10 uV
Offset error drift 15-bit + sign, Post-calibration 0.2 0.3 uv/°C
Gain error +0.2% +0.8% FSR
15-bit +sign,over input voltage range
Gain error drift 150 PPM/°C
Effective input
2.5 MQ
resistance
Quantizer 1 Bit
fCADC 262.144 kHz
Power supply 1.8v LDO supply 1.62 1.8 1.98 v
Single conversion
Conversion time CADC_CTRL[SPEED]=0, 31.25 ms

OSR=8192

Single conversion
Conversion time 1.95 ms
CADC_CTRL[SPEED]=1, OSR=512

Effective resolution With sign,

13.5 15 Bit
ENOB CADC_CTRL[SPEED]=0
Effective resolution With sign,

9.5 10 Bit
ENOB CADC_CTRL[SPEED]=1

%&¥E: 1LSB=VREF1/10/2N=0.1215/215=3:71uV.

3.8 ELHHER (CC)

HAYESRTE Ta =25°C MTVEC = 144V BIZFM FA T, &/NEKIERTE Ta = -40°C £ 85°C Ml VCC=
23V 226V WEKMTAH GIERFEWHID .

FRiR ¥ s RAME | MRUE | RKME | B
Single conversion
CC_CTRL[SPEED1, SPEEDO0]=0,0 250 ms
OSR=65536

Single conversion

CC_CTRL[SPEED1, SPEEDO0]=0,1 1000
Conversion time
OSR=262144

Single conversion
CC_CTRL[SPEED1, SPEEDO0]=1,0 4000
OSR=1048576

Single conversion 16000

[ R AR A2 iR 2y 5] Nations Technologies Inc.
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ERRAK
iR M RME | MBME | BRKXE | B
CC_CTRL[SPEEDI1, SPEEDO]=1,1
OSR=4194304
Effective resolution
Single conversion 15 bit
ENOB

3.9 HEEHFE B (VADC)

BLTUE ETE Ta=25°C A1 VCC = 144V MFAETHHEN, SNERKERTE Ta=-40°C % 85°C 1 VCC =
23V 226V WMEMTFABN BRIEAEUH) .

iR i3 wME | REME | KA AL
Internal reference(VREF1) -0.2 1 \%
Input voltage range 0.8x
External reference(VDD) -0.2
VDD
Full scale range VFS=VREF1 or VDD - VFS VFS v
16-bit, best fit ,-0.1V to 0.8x VREF1 +6.6 LSB
Integral nonlinearity INL(1)
16-bit, best fit ,-0.2V to -0.1V +13.1 LSB
Offset error(2) 16-bit, Post-calibration, VFS=VREF1 +67 +157 uV
Offset error drift 16-bit, Post-calibration, VFS=VREF1 0.6 3 uV/°C
Gain error +0.2% +0.8% FSR
Gain error drift 107010 IV 10 0.8 X VS 150 PPM/°C
Effective input resistance 8 MQ
Quantizer 1 Bit
FVADC 262.144 kHz
Power supply 1.8v LDO supply 1.62 1.8 1.98 v
Single conversion, VTS[2:0]=0,0,0 31.25 ms
Single conversion, VTS[2:0]=0,0,1 15.63 ms
Conversion time Single conversion, VTS[2:0]=0,1,0 7.81 ms
Single conversion, VTS[2:0]=0,1,1 1.95 ms
Single conversion, VTS[2:0]=1,0,0 0.975 ms
With sign, VTS[2:0]=0,0,0 14 15 Bit
With sign, VTS[2:0]=0,0,1 13 14 Bit
Effective resolution With sign, VTS[2:0]=0,1,0 11 12 Bit
With sign, VTS[2:0]=0,1,1 9 10 Bit
With sign, VTS[2:0]=1,0,0 7 8 Bit

B

(1) LSB=VREF1/(2N)=1.225/(215)=37.4 uV (when OSR=8192, TCONV=31.25ms)

(2) For VC1 -VSS, VC2-VCl1, VC3-VC2, VC4-VC3, VC4-VSS, PACK-VSS, and VREF1 /2, the offset error is multiplied by (1/ ADC multiplexer

scaling factor (K) ).

iR X 1 BME | SEME BAE Ffr
VCI1-VSS, VC2-VC1,VC3-V(C2, VC4-VC3 | 0.198 0.200 0.202
K Scaling factor
VC4-VSS,PACK-VSS 0.049 0.050 0.051
VIN VC4-VSS, PACK-VSS -0.2 20 \%

11/45
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ERRAK
FRiR % M wm/AME | ABE RAH Bfr
0.8 x
Input voltage TS0,TS1,TS2,TS3 -0.2 A%
VREF1
range
TS0,TS1,TS2,TS3 -0.2 08xVDD |V
VCI1, VC2, VC3, VC4, cell balancing off,
Input leakage
ILKG cell detach detection off, ADC multiplexer 1 uA
current

off

3.10 NERIEEfL RS
BT SEAE Ta=25°CHI VCC=14.4V 124 N4 I, SN KRIEZATE TA=-40°C % 85°CH1 VCC=2.3V &
26V &M NA R (BRAERA R -

AN %€ X F BRAME | BAUE | BORfE | B

Temperature sensor

VTEMPP/VTEMPN 0.2 0.7 1.0 \
voltage
Internal temperature | VTEMPP -19 -2.0 -2.1 mV/°C

VTEMP .
sensor voltage drift  "yTEMPP-VTEMPN, assured by design |.0.177 | 0.178 | 0.179 | mV/°C
Temperature

Tstep ) 0.1 °C
resulotion

TE Internal temperature | 0°C~50°C +1.5 +1.0 +1.5 °C
accuracy -40°C~85°C +3.0 +2.0 +3.0 °C

3.1 FBRERY (NTC) BEEfARRE
HARMESESE Ta=25°C Fl VCC = 144V M R, TN RMERATE Ta= -40°C % 85°C I VCC =
23V 26V WFLETHEN RIEAAUWH) »

A F3' M BAME | BEUE | BKE | R
TS1,TS2, TS3, TS4, 0.8 x
-0.2 v
VBIAS=VREF1 VREF1
VIN Input voltage range
TS1, TS2, TS3, TS4, 0.8
-0.2 \%
VBIAS=VDD xVDD
Internal pullup
RNTC(PU) ) TS1, TS2, TS3, TS4 14.4 18 21.6 kQ
resistance(1)
Resistance drift over
RNTC(DRIFT) TS1, TS2, TS3, TS4 -360 -280 -200 PPM/°C
temperature
- NTC temperature After post calibration TA=0°C~50°C -1.5 +1 1.5 °C
accuracy After post calibration TA=-40°C~85°C -3 +2 3 °C

83 (1) NTC RS B EGR T NTC H AR B FRS B

3.12 IFEERE (PTC) LR
HLRE RAE Ta=25°C M1 VCC= 144V W& AWM, HBNEKRERTE Ta=-40°C % 85°C Al VCC =
23V 26V MEMFEHP (BREAERSE WD .

PRI SEX 1 RAME | BRME | BKE | B
RPTC(TRIP) PTC trip resistance 1.2 2.5 3.95 MQ

[ R A ? fi PR 22 & Nations Technologies Inc.
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VPTC(TRIP) PTC trip Voltage VPTC(TRIP) = VPTCEN - VPTC | 200 500 890 mV
IPTC Internal PTC current bias TA =-40°C to 110°C 200 290 350 nA
tPTC(Delay) PTC delay TA =-40°C to 110°C 40 80 145 ms

3.13 HGH A
BLARUEZTE Ta=25°C A1 VCC = 144V WFMETNHEEM, SN KERTE Ta=-40°C % 85°C 1 VCC =
23V 26V NEMHTFAEHP (BRIERBE WA

= ‘ RE | BK N
ANl EX %1 B/ME B
B B
Internal cell RDS(ON) for internal FET
RCB 150 350 Q
balance resistance switch at 2V< VDS <4V

3.14 HENE (HIS) Y43
BLTUE RS Ta=25°C A1 VCC = 144V HIFMETEHEN, S/NERKIERLE Ta = -40°C £ 85°C Fl VCC =
23V £26V MEFETEEN RIERAUID

iR 3 * B/ME BAUE BXME | Az
fHSI Operating frequency 16.776 MHz
fHSI(ERR) After trimming +0.25 %
fHSI(step) Triming Step 3bit #LIE, 7bit 40, AHEER 0.125 %
TA=-20°C to 70°C, frequency drift -2.5 2.5 %
fHSI(drift) Frequency drift
TA=-40°C to 85°C, frequency drift -3.5 3.5 %
lop Operation current 120 uA
\ TA=-20°Cto 85°C, oscillator
THSI(SU) Start-up. time o ) 20 us
frequency within £3.5% of nominal
TA=-20°Cto 85°C, Include calibration
THSI(CAL) Calibration time 4 ms
controller & IP’s time

IS REARFE (LSD RE 2%
HRERTE Ta=25°C Ml VCC= 144V W& A HIM, HBNEKRERTE Ta=-40°C % 85°C Al VCC =
23V 26V EMFEHP (BREERSBE WD

iR X *H B/ME BARIE BXE Ffr
fLSI Operation frequency 262.144 kHz
fLSI(ERR) After trimming +0.25 %
fLSI(step) Triming Step 0.125 %
fLFO(drift) Frenquency drift TA = 0°C to 50°C,frequency drift -1.0 0 1.0 %

13/45

[ R A ? fi PR 22 & Nations Technologies Inc.

ik PRI RS X ERTAL X SR 109 5 HERBEARKE
B if: +86-755-86309900 {£7¥L: +86-755-86169100
liE#i: info@nationstech.com Wf%i: 518057



Natlon v:“ www.nationstech.com
ERRAK
Prif X A w/ME HAE =N Bfr
TA =-20°C to 70°C,frequency drift -1.5 0 1.5 %
TA =-40°C to 85°C,frequency drift -2.5 0 2.5 %
Failure detection
fLFO(FAIL) 30 80 100 kHz
frequency
3.16 ZEHE 12

HLTME JETE Ta=25°C I VCC= 144V WZ&MHTAHT, B/NEKRERTE Ta=-40°C % 85°C Fl VCC =
23V 226V WFETHEN (RIEAHFRED .

BK
iR R X % m/ME | RAUE & Bfr
Internal reference voltage
VREF1 . TA=25°C, after trim 1.21 1.215 1.22 A%
Internal reference voltage | TA= 0°C to 60°C, after trim +50 PPM/°C
VREF1(DRIFT)
drift TA=-40°C to 85°C, after trim +80 PPM/°C
Internal reference voltage
VREF2 5 TA=25°C, after trim 1.22 1.225 1.23 \%
Internal reference voltage | TA= 0°C to 60°C, after trim +50 PPM/°C
VREF2(DRIFT) )
drift TA=-40°C to 85°C, after trim +80 PPM/°C

#7¥: VREFI is used for VADC,

3.17 RS

CADC and CC, VREF2 is for LDO. LSI. current detect and OLD/SCC/SCD1/SCD2 .

HAYESZTE Ta=25°C FIVCC = 144V PRHTRA R, &N RIERATE Ta=-40°C % 85°C Fl VCC =
23V 226V WM TAHR GIERAEED .

_ B | BE | BK
A & X # LXiva
(=8 (=3 (=3
FL_CTL [SENSE]=1 -16.6 -100 mV
VOLD OLD detection-threshold voltage range
FL_CTL [SENSE]=0 -8.3 -50 mV
AVOLD OLD detection threshold voltage program FL_CTL [SENSE]=1 -5.56 mV
step FL CTL [SENSE]=0 -2.78
FL CTL [SENSE]=1 44.4 200 mV
VSCC SCC detection threshold voltage range
FL_CTL [SENSE]=0 222 100 mV
FL_CTL [SENSE]=1 222 mV
AVSCC SCC detection threshold voltage program step
FL _CTL [SENSE]=0 11.1 mV
FL CTL [SENSE]=1 -44.4 -200 mV
VSCDI SCD1 detection threshold voltage range
FL_CTL [SENSE]=0 -22.2 -100 mV
AVSCDI SCD1 detection threshold voltage program FL_CTL [SENSE]=1 -22.2 mV
step FL_CTL [SENSE]=0 -11.1 mV
FL CTL [SENSE]=1 -44.4 -200 mV
VSCD2 SCD2 detection threshold voltage range
FL_CTL [SENSE]=0 -22.2 -100 mV
SCD2 detection threshold voltage program FL_CTL [SENSE]=1 -22.2 mV
AVSCD2
step FL CTL [SENSE]=0 -11.1 mV
[ B AN fir A7 BR 24 5] Nations Technologies Inc.
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_ RO | BB | KR
iR 38 &1 AL
(i1 (=1 (=1
VOFFSET | OLD, SCC, and SCDx offset error Post-trim -2.5 2.5 mV
VSCALE | OLD, SCC, and SCDx scale error No trim 1% 10
Post-trim 5% 5%
tOLD OLD detection delay time 1 31 ms
AtOLD OLD detection delay time program step 2 ms
tSCC SCC detection delay time 0 915 us
AtSCC SCC detection delay time program step 61 us
tSCD1 SCD1 detection delay time FL CTL [SCDDx2]=0 0 915 us
FL _CTL [SCDDx2]=1 0 - 1850 mV
AtSCD1 SCD1 detection delay time program step FL CTL [SCDDx2]=0 61 us
FL_CTL [SCDDx2]=1 121 us
tSCD2 SCD2 detection delay time FL CTL [SCDDx2]=0 0 458 us
FL CTL [SCDDx2]=1 0 915 us
AtSCD2 SCD2 detection delay time program step FL_CTL [SCDDx2]=0 30.5 us
FL CTL [SCDDx2]=1 61 us
VSRP — VSRN = VT-3mV
for OLD,SCD1, and
tDETECT | Current fault detect time SCD2; 160 us
VSRP — VSRN= VT +
3mV- for SCC;
tACC Current fault delay time accuracy Max delay setting -10% 10%

3.18 I H (CHG, DSG) MOS &Kz

HAEJEAE Ta=25°C Fl VCC = 144V M T, BN RIERAE Ta = -40°C
23V 26V KM TEER GIESFEHD .

% 85°C M1 VCC=

B : B | RE | BK | B
R =X # i
18 Zih £ |
RatioDSG = (VDSG — VBAT)/VBAT, 2.2 V < VBAT
2.133 | 2.333 | 2433
<492V, 10MQ between PACK and DSG
Ratio Output voltage ratio
RatioCHG = (VCHG - VBAT)/VBAT, 2.2 V < VBAT
2.133 | 2.333 | 2.433
<492V, 10MQ between BAT and CHG
VDSG(ON) = VDSG — VBAT, VBAT >4.92 'V, 10
10.5 11.5 12 A%
Output voltage, CHG MQ between PACK and DSG, VBAT =18 V
V(FETON)
and DSG on VCHG(ON) = VCHG - VBAT, VBAT>492V, 10
10.5 11.5 12 vV
MQ between BAT and CHG, VBAT =18 V
VDSG(OFF) = VDSG - VPACK, 10 MQ between 04 04 v
Output voltage, CHG PACK and DSG ’ '
V(FETOFF)
and DSG off VCHG(OFF) = VCHG - VBAT, 10 MQ between BAT 04 04 v
and CHG - '
VDSG from 0% to 35% VDSG (ON)(TYP) , VBAT >
tR Rise time 1oV 200 500 us

[ B AR fR 2+ 5] Nations Technologies Inc.
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ERREAK
PRiR %X F

BN | B | BK | B
{I=A (=1 ' | iz

CL =4.7 nF between DSG and PACK,
5.1 kQ between DSG and CL,
10 MQ between PACK and DSG

VCHG from 0% to 35% VCHG (ON)(TYP), VBAT >
22V,

CL =4.7 nF between CHG and BAT, 200 500 us
5.1 kQ between CHG and CL,
10 MQ between BAT and CHG

VDSG from VDSG(ON)(TYP) to 1 V, VBAT =22V,
CL = 4.7 nF between DSG and PACK,

40 300 us
5.1 kQ between DSG and CL,
10 MQ between PACK and DSG
tF Falling time
VCHG from VCHG(ON)(TYP)to 1 V, VBAT >222 V,
CL =4.7 nF between CHG and BAT,
40 300 us

5.1 kQ between CHG and CL,
10MQ between BAT and CHG

3.19 Wizs B (PCHG) MOS &Iz

TG JETE Ta=25°C Ml VCC = 144V WM T H), I/ NERIERTE Ta = -40°C % 85°C A VCC =
23V 226V NEMHTFAEHP (BRAERB V) -+

PRiR X %M BAME | BBYE | BKE | A
Output voltage, PCHG VPCHG(ON) = VVCC - VPCHG, 10 MQ
V(FETON) 45 \%
on between VCC and PCHG
Output voltage,PCHG VPCHG(OFF) = VVCC - VPCHG, 10 MQ
V(FETOFF) 0.4 0.4 \%
off between VCC and PCHG

VPCHG from 10% to 90%
VPCHG(ON)(TYP), VVCC =8V,
tR Rise time CL =4.7 nF between PCHG and VCC, 40 200 us
5.1 kQ between PCHG and CL,

10 MQ between VCC and CHG
VPCHG from 90% to 10%
VPCHG(ON)(TYP), VVCC>8V,
tF Falling time CL =4.7 nF between PCHG and VCC, 40 200 us
5.1 kQ between PCHG and CL,
10 MQ between VCC and CHG

3.20 0V R ES
MM SESE Ta=25°C Fl1 VCC = 144V MM TR, TN RERATE Ta=-40°C % 85°C I VCC =
23V 226V MM FAER BRAESAUH) .

A EX *MF BAME | BAME | BKE XA
V(FETON) VZVCHG(ON) = VVCC — VCHG, 0 v

[ R AR A2 iR 2y 5] Nations Technologies Inc.
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X e i3 HAUE | RXME Hpr
10 MQ between BAT and CHG,
VVCC=22V,

ZVCCTL [2:0] =0,0,1
VZVCHG(ON) = VVCC - VCHG,
10 MQ between BAT and CHG,
VVCC=22V,

ZVCCTL [2:0]1=0,1,0
VZVCHG(ON) = VVCC - VCHG,
10 MQ between BAT and CHG,
VVCC=22V,

ZVCCTL [2:0]1=0,1,1
VZVCHG(ON) = VVCC - VCHG,
10 MQ between BAT and CHG,
VVCC=22V,

ZVCCTL [2:0] = 1,0,0

321 K42 (FUSE) IKzh

HLRME AT Ta=25°C fIVCC= 144V W& A I, BANVBKRMERTE Ta=-40°C £ 85°C Fl VCC =
23V 26V HIZETAEBR GIEAEHEWD

B/ME

0.36 0.615 0.79 \Y%

Output
voltage,ZVCHG on

0.72 1.23 1.58 v

1.08 1.85 2.37 A%

FRiR 5’8 %A RAME | BBUE | BRE | B
VBAT >8 V, CL =1 nF, TAFEFUSE = 45 v
Output voltage OpA ’
VOH P £
high VBAT <8 V, CL =1nF, IAFEFUSE = VBAT -
VBAT A%
OpA 0.1
VIH High-level input 1.5 2.0 2.5 v
Internal pullup
TAFEFUSE(PU) VBAT=> 8 V, VAFEFUSE = VSS 150 330 nA
current
RAFEFUSE Output.impedance 2 2.6 32 kQ
CIN Intput impedance 5 pF
Fuse trip detection
tDELAY 128 256 us
delay
Fuse ouput rise VBAT>8V,CL=1nF,VOH=0Vto5
tRISE . 5 20 us
time v
3.22'SMBus 1.8~5V R

WAYERTE Ta=25°C F1 VCC= 144V U TH T, BN RERTE Ta=-40°C E 85°C Fl VCC =
23V 226V WFLETHEN RIEAHUWRED .

iR X 1 BAME | BBUE | BKE Hhr
VIH Input voltage high SMBC, SMBD, 10 supply =2.0 V 1.3
VIL Input voltage low SMBC, SMBD, IO supply =2.0 V 0.8
VOL Output low voltage SMBC, SMBD 0.4 \%
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A & X i3 BAME | BME | BKE Hpr
IOL =4 mA
CIN Input capacitance 5 pF
ILKG Input leakage current 1 uA
RPD pulldown resistance 0.7 1.0 1.3 MQ

3.23 SMBus 1.2~3V W H

HTME JETE Ta=25°C I VCC= 144V WM TAHT, B/NEKRERTE Ta=-40°C % 85°C” Hl VCC =
23V 226V WFETHEN (RIEAHRED .

A =58 A RAME | #BME | BKE Hfir

VIH Input voltage high SMBC, SMBD, 10 supply =2.0 V 0.85 v

VIL Input voltage low SMBC, SMBD, 10 supply =2.0 V 0.35 \%

SMBC, SMBD

VOL Output low voltage IOL — 4 mA 0.4 v

CIN Input capacitance 5 pF
ILKG Input leakage current 1 uA
RPD pulldown resistance 0.7 1.0 1.3 MQ

3.24 SMBus B} F

HLRME AT Ta=25°C fIVCC= 144V WEHETRHM, B/NEBRMERTE Ta=-40°C £ 85°C 1 VCC =
23V 26V WEMETFEEN (RIAEAH WD .

VB MHLT :
¥ iR P2k BAME | BBE | BOKE | BT
Standard-mode 10 100 kHz
12C clock frequency fSCL
Fast-mode 10 400 kHz
12C bus free time between stop.and BUF Standard-mode 4.7 us
t
start Fast-mode 1.3 us
12C start or repeated start condition Standard-mode 4.0 us
tHD;STA
hold Fast-mode 0.6 us
12C start or repeated start condition Standard-mode 4.7 us
tSU;STA
setup Fast-mode 0.6 us
Standard-mode 4.0 us
12C stop condition setup tSU;STO
Fast-mode 0.6 us
Valid data time of ACK condition Standard-mode 3.45 us
(ACK signal from SCL low to tVD;ACK us
Fast-mode 0.9
SDA (out) low)
Standard-mode 0/0.06(1) us
12C serial-data hold time tHD;DAT
Fast-mode 0/0.06(1) us
12C Valid data time Standard-mode 3.45 us
. tVD;DAT
(SCL low to SDA output valid) Fast-mode 0.9 us
I12C serial-data setup time tSU;DAT | Standard-mode 250/310(1) ns
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ERRAK
YER ML :
S iR WA BME | BUE | BRRE | B
Fast-mode 100/160(1) ns
Standard-mode 4.7 us
12C clock low time tLOW
Fast-mode 1.3 us
Standard-mode 4.0 us
12C clock high time tHIGH
Fast-mode 0.6 us
Standard-mode 300 ns
12C input fall time tF
Fast-mode 300 ns
12C output fall time Standard-mode 300 ns
(SDA out, 4.7kQ Rpull ,10-pF to tOF ns
Fast-mode 300
400-pF bus)
Standard-mode 1000 ns
12C input rise time tR
Fast-mode 300 ns
Standard-mode 50 ns
12C spike time tSP
Fast-mode 50 ns
Standard-mode, SCL, SDA pin | 25 35 ms
12C timeout time ttimeout
Fast-mode, SCL, SDA pin 25 35 ms
12C output fall time Standard-mode 300 ns
(SDA out, 4.7kQ Rpull ,10- tOF Fast-mode(1) 300 ns
pF to 400-pF bus) Fast-mode Plus(2) 120 ns
Standard-mode 1000 ns
12C input rise time tR Fast-mode(1) 300 ns
Fast-mode Plus(2) 120 ns
Standard-mode 50 ns
12C spike time tSP Fast-mode(1) 50 ns
Fast-mode Plus(2) 50 ns

£

(1) #£1.2~3V N F,AHD:DAT FItSU:DAT tH.1.8~5V HiJE T K60ns.

(2) EFast B0, SDA FlI SCL-HIHM L s B H 4.7 kOhm, TEFAST+EEUT, SDA FISCL HI4MIR - F rBHIE H N 1.0

B 3-1 2C BT FEREX (A)

kOhm.,

SCL (o5 o
S B
I

! :
Vi - —— I‘--l
I I
I : I
SDA | |1 |
Vi~ — 1 I‘:l
: IiauFl
Vi — | :.__I
N B
o
el £

[ B AR fR 2+ 5] Nations Technologies Inc.
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E 3-2 12C B&RFEEX (B)
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BERRAK
4 VEZH i BH
4.1 HER
NB401 72 —#k4E SBS trifE L E 1T IC FI{RYT IC H—MH IC fRRA SR, © L ARMA RGN <3 mikit
(1. NB401 FH AL m AR /N, S T R SR A &, FFORE AR AR 1D
Ko NB401 DL VA A & B RSSHAROCE S E, il B TG BB (G B ES R Vs
2% -
NB401 i 7] DUEE B AT oG (AFE) 3R AL eg A4 ryr . RARAR L. B, BE. S2hEmFIR
&, BEEHEEVEITEER S R S R AN . dhAl, N R g R T SRR DU A AR
AMER BB E B, EEAEA SR R R A &

|5 B4 AR A7 PR 22 5] Nations Technologies Inc.
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ERRAR

4.2 TIREHRE

<t 0 A~

O
S35 %

Cell balancing
Wake
Comparator

Short Circuit
Comparator

VSS
PACK
BAT
vCC
PBI
CHG
DSG
PCHG

Cell Stack Pack

4 A
Power Mode High side NCH .
Voltage [ Control } [ FET Drive } PCH FET Drive

N J
Power on Reset

Zero Volt charg
control

)
PTC Overtem, PTCEN
" :E PTC

FUSE Control ——X] FUSE

R
SRP

~——
Over Current Voltage ( ) RH1
Comparator Reference Watch Dog . -
High Voltage/O RH2
RH3
NTC Bias
N
LEDC
TS1 L LED Display Driye
| isplay LEDB
TS2 | Internal Temp LEDA
i | N4
TS3 ' Sensor
i
TS4 i
|
i
| Voltage ADC MUX AFE AFE Control
: Reference Interrupt
f ‘
i
i
H
I N
| . SMBD
| ADG CC Frontend Low Frequency LDO regulator AFE COM Enginp | SBS High Voltage
1 Oscillator Transiation SMBC
f J J
' = 8-
Low High Frequency]|
Voltage 10 Oscillator WWDG
[ | APBS.388MHA Max)

EXTI

N
SR

‘ TIMG/7 ] AFECOM [ SMBus ]
Wakg‘/’fT““e PWR UART

S

ADC CC Digital
Filter

i
0

CortexM0

Random Numbe
[ ECCSHA J [ Generator } [ HDI\ZSQRT} [ FLASH } [ RAM }

Nations Technology,2022
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BERRAK

4.3 RriEHIR

431 FE (—%) LEEE
NB401 A mZ WAL RS ARy ThRE, 1@ R R MR ER TR . AR MR ThRE I PEgH
R, ESRNBL0] 1K TF I,

TR L TR

FUSUE RIS/
HLES KRR
LR A ME LR A
7o B AR
i GERNRR oA
i GERNE R TS R
7o HL A R
TSR B R
7o HI R AR
T HE I i R
7o BRI AR
TR AR

« FET idiRfRy
T 78 HLER I PR P
FHET R
PR7e R
iR
ok 7 B R AR
ok 78 AR
SUR RN A

432 WRE (%) R4ETEE

NB401 iR ZK % 2DRenT LOE I FUSE 51 BISKRER AL ™ HEATHE . o BmT A sl fRi 22, LUK AZEIE
LTS B . A REE MR DI RERI VRS R, 1S BINB40I RS Tl

L AEDIRER P DR

AT K A
LA AR A
B A AR A R
o GAFET i #HUR A MRS
« Qmax AP K AR
BHATAN 17 7K At
o BEITIK AR
ISP 7N
o RALEFH 22K AR
« PTC g e
o HREI L R KA KRR
8 A2 4B A 7 Nations Technologies Inc.
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BERRAK
o VO I HLER A K A AR
« FEHLFET /KA KL
« JUCRFET /K AR
« AFE FFfFan K AR
« AFE M{E /KA KL
o TIRARYHER R AR AL
o« IF BEIRKAREL
o FRESHEER K AR
o BRI K AR
o FFERABICEFHAKA R

4.3.3 RHEEHITHEE

NB401 75 4% il Th g fL4:

o SCRRIEITA JREZIX[A], PR X [7] 3075 VR4 2 1) 70 F H A N 70 L FL A
AT A B AT R 1 7 FE G B S, K AR AL X A1 R 3 A B A X R], AR 7 1 70 e R R e 7o
HLI
AR PRI 7 L BT AR ) ) 7 R A 7 L LR

« [FFASMBus @50 5 RE 7S HL A R R R 78 FEL AT R I LR

o TERHIRES, SRAZETHEMNER-PEEE, B0 bl RS TR RS 2 R EZE; Ik
B P I B A AE H I ST R A R . X T DAEE SR FRo S 4 e L e B A R T S B R IR A,
FH BT DL i s AR R AR, SRS INTTT R FE A R
FEFF/OV FEH

o QR R R PR R I R DX TRV B, U SR e LR AT 7 L 2
o 0 TS HURORE I L 78 H AT R s T IR S

4.3.4 BER A R ETH
NBAOL SEHL T SR TR HOL, S B Ok T RIS U A ARV, AR 26 P e
I AL IR EEA L RS Al s

TEFR B AL Ty NB4o1 RAbAGE I E O THECRER R R AR . MERH. BOEEFEERLT, Rf
2 e L AR, NB401 RHEM E R . IR H R S A AR A R A ) A . NB401 &
HAMEZAN AR R, DA EIMER 1 78 RS (SOC).
NB401 7] DUSET i B, 9 mT DARR 8 i 5 A 5% B il e A 5

4358
4.3.5.1 TR B INRE
NB401 52K T RGuiRG 4, A s BAT A A4 BT Sz fF b o ge .

[# R AR AT 7 IR 24 5] Nations Technologies Inc.
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ERZA
4.3.5.2 RABITH FIHEE
NB401 &8 (1 #) KAPRES 5. @R PRES 5l AMINT 2G5 241, IANB401 £H|E RS

BB CAFAE.

4.3.5.3 BEHL
TEHMBGES N, R 2OHIThRE T IE L iEH: SHUTDN 5 i 3240 R E S R AU R 4t, S8 5 FELH
Hth>k. SHUTDN 5] B S H P 2K HLF 1) 85 e 2 mINB401 & 5%, kK CHG AIDSGFET, AT

Wi R G YR DL 2 a8 i st 2H . CHG MIDSG FET A] LUE /£ SHUTDN 5 G 21 15 55— S B
¥ Y fi e B DA A I B R A I PR R AT I

4.3.5.4 1S, 28, 38, 4S HHELE

TEPCE R O, BRI VCA. VO3, VC2 FIVCL . THERE B2 sty 8478 VC4 . VO3 Hil
VC2. {ERCE3 & HUE, N7 E R vVCes fives BT,

4.3.5.5 B4

NB401  SZRFAETE L B BN I8 I 0365 o S5 HOR R ZEAT HL 2 T S R P A0 N e 1, 55 el
M2 HVE 10mA, I H AT DSZRFRI FFIB A it o OPUER A 7 L AT DAIE I A rRLEs JA 14 FL B R S B
MAEANER TR T, — A B i~ s

FLU P S0 AT DURA RE 5 LRI B AN R Ay B OROTHT T AL R R

4.3.6 HEB IS ZH
4.3.6.1 BT

NB401 @R - A BREGLHER(ADC)BH T IR B &, EAZE 48 —AADC & H T HAN
R B L, A S PR 00

LS - A ADC il 1 WIlHE SRP AN SR Uity 8] 4] /I BELARELAS: S0 e L 795 3ty e s A S o PR th ) 70 O HE 1.
MADC FfBAJIE-0.1V #0.1 V XSS . NB401 £l VSR = V(SRP) - V(SRN) N IEf (TR HLIE B, DA
VSR =V(SRP) - V(SRN) N IR TGS . NB401 248 FH N ST F s E S5 5, 1HEEs A R 2
0.26nVh (4R

4.3.7 HHBE R (BTP)

HWINS B AFE RS T E AR EEAR S(BTP)IRERS, ZIBE AT AR/ R FIBAIRSOC (I #6/X £ DF 517 & ik
BEIREE. IR R BRI E T AR RERTHRIE, XEHEEES BTP_INT 5L BTP ik
i & LA X FE T Remaining Capacity() 1] OperationStatus[BTP_INT] /) & 805 5% o

2 BTP DIRefcsunint, MW ESg Ehr. K Rgtisit, WRETRZAEBTP_INT gl B EANT Ehig
BH.

R AR 7 4 B 22 @] Nations Technologies Inc.

Huhk: ERIIHTES L X EEAL X TR 109 5 EEREAKE
25/45 H1i5: +86-755-86309900 {%Fi: +86-755-86169100
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ERRER
VYIS BAE S 8 4 “#F1%: PRES. BTP_INT. DISP.

4.3.8 FBIE L RII6E

NB401 #24t TIR Z gt ey S H 1 A s id st . W R F RAM MDataFlash HHEFAAEE R, WA
10 /NIRRT —IR LR S5

R AR/ B L
RN B 72
K TSR
2o GV
T PN 1) LNk
IC NS BO)iiCERoIES
R AR/ HL RN P
ORI B 22
B KA R /I Y R A PR A
¢ KFET i FE{H
LA R A IR L o Jm A ROAE A 39
« HRGT R RIRE LA RS i A L R E — AN A
*  Qmax FIRa FH KH L S Qmax FlRa 537 155 Jm —MIE IR )
FHLFAFAIIREL
BEAS RO R AT I (] CRn RAS DN B 22 57, 1280 2 D B — 0
[E] 2 S 3 AT ] 1) LA B i P X ) P 4 2 PRl Clu SRASE DN 380 22 e, 08 2 B2 AN/ IN B — 20

4.3.9 IAIE

NB401 35 EH1{H I SHA-1, SHA-224, SHA-256 FIEC-KCDSA #E4T B 47 5l

43.10 LED &7
NB401 7] PLIKZ)3-, 4-, 5-86-B(LED W, Kfa 7~ Bt 15 = A/BOR A TR (PF) 8517 HE7R.

4311 BHE
NB401 FEH 1s L2 S I FE S (. NB401 [ S5ADC £E & v & IR, 2 FLb AT 2 B
ORIV + 2%t PR T 0 5 ek 3 L8

43.12 B

NB401-33d F) ] SRP FISRN 3 7l EAE0.5mQESmQ (HLAUE ) SRAT: ey PEL I 315 (10 g A\ AEL SR FRIB 78
JRCHL LA o

43.13 BE

NB401 E A —AN Py 0l AR A R0 DU AN A0 FE AR I8 o« BT 1) T/ A SR8 #8 TT DAE 5 DAy o) ER s it
FET >K/EZNFIELE . NB401 S AL PEs nl e & i Al FEAC Y, AT DU W FET (iR EE, 38 w] DL il it
(IR . F P AT LG R BAANR FE IR R S/ PR IR B VR A E AR

[# R AR AT 7 IR 24 5] Nations Technologies Inc.

Hhuhk s SRIIT R DX AL X SRS 109 5 E R AR A E
26 /45 Hiif: +86-755-86309900 f%1i: +86-755-86169100
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EREK
43.14 JBfE

NB401 { H§ SMBusv2.0 i i, HAMASTER A AFFFG SBS FIE i 2 (0 47k 21 (PEC)IE Tl .

4.3.14.1 SMBus J1 8 /< FARES

2Kl #SMBC A1 SMBD ZEFFIRH V- R74:2s BRI (]I, NB401 43 5E SMBus ARHAIRZE . R 24

SMBC F1SMBD # 4y = H T B el S BR R 2, FUB(E BB 2 7E Ims WIREIES).

4.3.14.2 SBS 184

%% 4-1 SBData FI&

SBS
N X ZY i\ BARRB | FHH | BME | BKE NN L E0A
=i
0x00 R/W ManufacturerAccess Hex 2 0x0000 Oxfftf -
o ) ) ) mAh or
0x01 R/W RemainingCapacityAlarm | Unsigned int | 2 0 65535 -
10mWh
0x02 R/W RemainingTimeAlarm Unsigned int | 2 0 65535 - min
0x03 R/W BatteryMode Hex 2 0x0000 Oxffff -
mA or
0x04 R/W AtRate Signed int 2 -32768 32767 -
10mW
0x05 R AtRateTimeToFull Unsignedint.. [ 2 0 65535 - min
0x06 R AtRateTimeToEmpty Unsigned.int | 2 0 65535 - min
0x07 R AtRateOK Unsigned int | 2 0 65535 -
0x08 R Temperature Unsigned.int | 2 0 65535 - 0.1°K
0x09 R Voltage Unsigned int | 2 0 20000 - mV
0x0A R Current Unsigned int | 2 -32768 32767 - mA
0x0B R AverageCurrent Unsigned int | 2 -32768 32767 - mA
0x0C R MaxError Unsigned int | 2 0 100 - %
0x0D R RelativeStateOfCharge Unsigned int | 1 0 100 - %
0x0E R AbsoluteStateOfCharge Unsigned int | 1 0 100 - %
X ) ) ) mAbh or
0xOF R/W RemainingCapacity Unsigned int | 2 0 65535 -
10mWh
0x10 R FullChargeCapacity Unsigned int | 2 0 65535 - min
0x11 R RunTimeToEmpty Unsigned int | 2 0 65535 - min
0x12 R AverageTimeToEmpty Unsigned int | 2 0 65535 - min
0x13 R AverageTimeToFull Unsigned int | 2 0 65535 - min
0x14 R ChargingCurrent Unsigned int | 2 0 65535 - mA
0x15 R ChargingVoltage Unsigned int | 2 0 65535 - mV
0x16 R BatteryStatus Unsigned int | 2 0x0000 Oxfftf -
0x17 R/W CycleCount Unsigned int | 2 0 65535 - Cycles
mAh or
0x18 R/W DesignCapacity Unsigned int | 2 0 65535 4400 or 6336
[ R AR i 7P 22 5] Njtions Technologies|ieWh
T TR | l [é B ML R SRS 109- 2 R R A 8
. . . 5 +86-7505-88300900 471, +86-755-86]691
0x19 R'W DesignVoltage Unsigned int | 2 l?iqi(? info@nationstech.com 1%[?“9»;0 518057 m
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BRI
SBS k
s LS ey HFEAER | FEHR | ®ME | BKE NN Bfr
HY
) ) Unsigned
0x1A R/W | SpecificationInfo ) 2 0x0000 | Oxfftf | -
int
Unsigned
0x1B R/W | ManufactureDate ) 2 0 65535 |0
int
0x1C R/W | SerialNumber Hex 2 0x0000 | Oxffff | 0x0001
0x20 R/W | ManufacturerName Srting 20+1 - - Nations ASCII
0x21 R/W | DeviceName String 20+1 - - NB401 ASCII
0x22 R/W | DeviceChemistry String 4+1 - - LION ASCII
0x23 R/W | ManufacturerData String 11+1 - - - ASCII
0x2F R/W | Authenticate String 20+1 - - - ASCII
Unsigned
0x3C R CellVoltage4 ) 2 0 65535 |0 mV
nt
Unsigned
0x3D R CellVoltage3 ) 2 0 65535 |0 mV
nt
Unsigned
0x3E R CellVoltage2 ) 2 0 65535 |0 mV
nt
Unsigned
0x3F R CellVoltagel ) 2 0 65535 |0 mV
nt
0x4A R/W | BTPDischargeSet Signed int/ | 2 - 65535 | 150 mAh
0x4B R/W | BTPChargeSet Signed int | 2 - 65535 | 175 mAh
Unsigned
0x4F R StateOfHealth ) 1 0 100 -
nt
0x00000 | Oxfffff
0x50 R SafetyAlert Hex 4
000 ftf
0x00000 | Oxfffff
0x51 R SafetyStatus Hex 4 -
000 ftf
0x00000 | Oxfffff
0x52 R PFAlert Hex 4
000 ftf
0x00000 | Oxfffff
0x53 R PFStatus Hex 4 -
000 ftf
0x00000 | Oxfffff
0x54 R OperationStatus Hex 4 -
000 ftf
) 0x00000 | Oxfffff
0x55 R ChargingStatus Hex 4 -
000 ftf
T(?kdém@)ﬂ fOR fFrFr Njtions Technologies|Inc.
0x56 R GaugingStatus Hex 4 Hluhk s~ SRR L DR R X SR 109 5 (6 R AR
000 +86-755-FFR09900 [%IT: +86-755-86]69100
H5%: info@nationstech.com Hf%i: 518057
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BRI
SBS \
s B B KA | FNHR | BAME | BRE BRIk XA
BY
0x00000 | Oxffftf
0x57 R ManufacturingStatus Hex 4 -
000 iid

0x58 R AFE Register Block 32 - - -
Unsigned

0x59 R/W | MaxTurboPwr ) 2 - - - cW
nt
Unsigned

0x5A R/W | SubTurboPwr ) 2 - - - cW
nt
Unsigned

0x5B R/W | TURBO PACK R ) 2 - - - mQ
nt
Unsigned

0x5C R/W | TURBO SYS R ) 2 - - - mQ
nt
Unsigned

0x5D R/W | TURBO EDV ) 2 - - - mV
nt
Unsigned

0x5E R/W | MaxTurboCurr ) 2 - - - mA
nt
Unsigned

0x5F R/W | SubTurboCurr ) 2 - - - mA
nt

0x60 R LifetimeDataBlock1 Hex 32 - - -

0x61 R LifetimeDataBlock2 Hex 32 - - -

0x62 R LifetimeDataBlock3 Hex 32 - - -

0x63 R LifetimeDataBlock4 Hex 32 - - -

0x64 R LifetimeDataBlock5 Hex 32 - - -

0x70 R/W | Manufacturerinfo Hex 32 - - -

0x71 R DAStatusl Hex 32 - - -

0x72 R DAStatus2 Hex 32 - - -

0x73 R GaugeStatus1 Hex 32 - - -

0x74 R GaugeStatus2 Hex 32 - - -

0x75 R GaugeStatus3 Hex 32 - - -

0x76 R CBStatus Hex 18 - - -

0x77 R StateOfHealth Hex 4 - - -

0x78 R FilteredCapacity Hex 8 - - -

HEEHLZHMEL, ESRNBI0I TARZH T

4.4 & TR

NB401 SCHE = Fp TAERI A LRI D 4E M A AR {2 f7PR 2 5] Nations Technologies Inc.
Mk IR X R AL X R IR R 109 5 B REA K E
HLif: +86-755-86309900 f4I1: +86-755-86169100
l5%: info@nationstech.com Efi%i: 518057
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ERZA
TENORMAL #3F, NB401 & 1s A TR FHE. R RAIEE 8. 7EXSenf Z] 2 8], NB401
PR FARIN R B o
FESLEEP #1350, NB401 K LL—ANal i (i ] (Rl FE S AT & . THE . AR e SRRSO S 0T, I L) %)
2 [8], NB401 Ab-FRTRM B, SERINB401 A MEEThEE, AT DAZEAS I 2 e 7 Bl b e i 3R H SLEEP A5
o

fESHUTDOWN #2F, NB401 4 F 524250, HEAIHEE R A luA.

[H B AR /7B 24 5] Nations Technologies Inc.

Mk PRIIATET L X SR X SRR 109 5 B R AR K E
Bif: +86-755-86309900 f£I{: +86-755-86169100
l5%: info@nationstech.com Efi%i: 518057
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ERRAR

5 L AL i

NB401 J& — KB G VLAY SRS BET, 752, 3 M4 s /ARG d —RM M. b Tse
BRI TR E I B S, P AEH RIS TR EEAEPC i 3 Nations Battery Management Tool (NBTool)
EOEH P S TR, AR ESH, W2y Em S8, micbiss], mikiar R i NBTool
EAIHURIEAT B BEAR, NBTool th ] SCRFRHESEHEAE .

BEEHEZIEMER, WS RNBL01 AR ZFHTFH.

5.1 SR

1000
MM '
:F“D ':‘.Tui
WA
o ==0wF
A = vDD ©OuUT
B e GND v4 REG
AW V3 510
L Jw = 0.AuF 0.1uF
1o T 0NF Ve oo vEs " .
| V1 PwWPD it 1
A
==0.1uF ppa
N GND
GND
®I7 e di
J 0AUF
= 4 10MQ I
H 5.1KQ [ 1000 5.1KQ L D.1uF
AL = -
1000 = Y :E 10KD ;
AW - 5.1KO S.aka
=  51KQ 0.AWF
== 0.1uF -
- GND FUSE CHG VCC PCHG DSG PACK
1000
PTCEN E c
A LEDCNTLC .
w BuF== ] 10K LEDCNTLB AVARAN
sTe LEDCNTLA
— = 0.1uF
— B GND \||||_"L_ PaI
MWW BAT NB401 BTP_INT O BT
_ 1000
VCs PRESorSHUTDNL — apAAmA—— O PRES or SHUTDN
==0.1uF e —
3 ve3 DIEP—‘JH"HI GND
1000 ve2 1000 1000
_ SMED AW ANM——O  SMED
VW ver SMBC smac
TS1 TS2 TS3 TS4VSS SRPSRN 1000 1000
- = 0.1F
—
10K0 [ 10k |1oka |1oke
GND
GND GND GND GNOD

PACK-

5.2 Wit ER

% 5.1 T E BRI SHO AR W ANBTool - LT FOREHACE, LAV A4 TS it
i ke

FEREAT RN BT, #5220 B A TR T A W3 NBTool [ Calibration TUT 7 1 Rt

N . \ » S [H B AR /7B 24 5] Nations Technologies Inc.
I ELAKH Chemistry T THT S8 46 1)UL AL AL A FCE A I e e

Bif: +86-755-86309900 f£I{: +86-755-86169100
[i3F6: info@nationstech.com WMi%%: 518057
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BRRK
51 \iHSH
BiSH il
Cell Configuration 3slp (3-series with 1 Parallel)®

Design Capacity 4400 mAh

Device Chemistry 1210 (LiCoO2/graphitized carbon)
Cell Overvoltage at Standard Temperature 4300 mV
Cell Undervoltage 2500 mV
Shutdown Voltage 2300 mV
Overcurrent in CHARGE Mode 6000 mA
Overcurrent in DISCHARGE Mode —6000 mA

Short Circuit in CHARGE Mode

0.1 V/Rsense across SRP, SRN

Short Circuit in DISCHARGE Mode

0.1 V/Rsense across'SRP, SRN

Safety Overvoltage 4500mV
Cell Balancing Disabled
Internal and External Temperature Sensor External Temperature Sensor is used.
Undertemperature Charging 0°C
Undertemperature Discharging 0°C
BROADCAST Mode Disabled
Battery Trip Point (BTP) with active high interrupt Disabled

() BXRMEHNB401 B, GRECE M2 RS2 i ibds NN 78 B 2% ass &R 2| PACK+in 1 I,

LA 1k

R FHEWIT R SHER AT I E (EEE ELHAELE, ESRNBI0I HARZHTH -

5.3 F4IFF IR
5.3.1 KEREKE

R HEL AT I 42 A A R 2 ) PACK 3 46 Y o 2478 He FE IR FRh 2L, B AR Y FET. fh2A R 22
FUSE. S8BT HNSUL KRR, &5 R 2 PACK-4i . Ak, #FPACK+LA A PACK-2 [8] B 1F— L8 20 44

LAy LT RS

B 5-1 NB401 {%3" FETs B
Cl| |0.1uF €2 | 0. IF
| |
R4 3 | - ‘
AT 141
R2 gl
1 . “_|_|_. Qz o
B+ 3 ™ 8 e ™
* 5/ M\ T * e\
S U= N -2 ) 4 . 7 o\ L & 1/[c > PR PACK+
S e - 6p " L _T
e 5 :
T“ = ¥ E
R26
R [ k7 [ﬁ i [} 10M l e
51K 100R 1 51K L 4
3 [ ]
5. 1K \~—
CHG VCC PCHG DSG j—

32/45
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B if: +86-755-86309900 f%¥1: +86-755-86169100
l5%: info@nationstech.com Efi%i: 518057



Nation v:“ www.nationstech.com

ERRAK
5.3.2 f£3" FETs

R E N VAT 3 2 N AR B R N FE A FETs #5122 %500 485 X A b 7 P #8 d Fic
MOSFET(Q1,Q2); 3 H.24Vas> Vth I fJRds(on) /NT 10 mQ F1EA K SZ240A LA HIR KRS

AR EAE I B fE FET(Q3), W T R4 DK T 70 R BRI AE FIT 5 BRI 2 . 175 55 40 25 8 H K FE BE IR DA 5
ﬁ?ﬁ EE EE?JZI\AL BE%U%(VCharger - VBat)/Rl ’ #E%ﬁyjﬁj‘j(vcmrger - VBat)Z/Rl o

B R4 FETs IR 35 2 1 AR (Gate) RIS AR (Source) 2 R (1 i BEAE FELBE v 20508, LI ERTEAAR SR B 384T
TS IR e %R 5 M o

A ClL MC2 I TEESD FAHARIIRI FETs. M & AN 7 Hrh—AN R A BT, Al nT DU R
IEWTAE. NTIHRIE RIFIIESD B, AR5 ZRAHTE L i B AT T H 3 R T e Al . FifRCT FIC2
(VAT B JE DATE G R — A B 75 S8 R 4% AT (R it o 1 HL s

5.3.3 {RR 22 B %

YRR 2 A R THIFUSE 31 IFE 4 F BRI, %31 B 2 Wk GBI (R 1C Pl T ikt
205 Q4 MMM IE IR, SR RN B =S R, 8 T EL A IF .
SUF AR BRI IR, SR SUTT A BT L7 SN YO FET TS W A IO 7500 (A P A

HE . FEURATRAs(on) 82 M . FUSE #5 Hi % 7E FUSE Wi 2% o ib4T THEGHN T . W ANE ] AFE FUSE
e, U Rk BRI VSS.

Bl 5-2 NB401 {122 FL%
T U;!—;‘- LE
to Bat+ S to CHG FET Source

to 2nd protection IC

to FUSE pin

534 HE THGEE

ST M I, EC (O TR 4 1 R KLU I TR T O3, BRI, 35K 5 e PR I
b GURRI TRARSCHE RS, LI th T K BURHRE R T AT AL L AT 2. 5 bR AdP HofrE R
L A T 5 A TR AR SCE e, BRI IN RO IR B, BRIME, 7 BE7E IN A5 AT o Az, DA
S e B B G S P P P I K i 2 S 2 R B PO JE

B 5-3 B BRI
Cn1 to BAT
1"
- bl
Y ]
A
3 [# BB AN 7B 24 5] Nations Technologies Inc.
Mk IR X R AL X R IR R 109 5 B REA K E

to V55 B if: +86-755-86309900 f%¥1: +86-755-86169100
l5%: info@nationstech.com Efi%i: 518057
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BERRAK
5.3.5 EEYRARLIU HEFH
SRR, TESRER BLAL I T AR SO Rt R B S B, SRE R BEL IR S HOR R S0ppim,
DR R A ORI . B STRE ML AOBEL T, St RENBAOL (9T et A B
JRAT RGN, LMENBAOT VSS 5 A 7ERT BRI A O S FE A5 . %31 RO £46 3 5N i TE 0.3V
U (RE B IR AR SRR, AR B I LB 232 P S T3 1-mQ B 3-mi [ i B
P 5-4 B SRAE H BH B

to SRP to SRN

€10, 0.1ug
[
c11 g |2
01UF NC | D “Towrt
to battery - ~ Ris to PACK-
| I |
DOMR 1%

5.3.6 BB B

—XF0.1-uF P AR BOM E AEPACK+AT PACK-3- 31, LATFBhR D Sl et . R Lo — i
Tk, /bR DU OR F i ALE W] LUK SE T AR .

A, X X A B S R PR g R DA TR PR, o PAE— PR S ESD Bt tE .

5.3.7 EHETHHE

H T R ALRENB401 AR oAt AR Bl G 8 e JXBLH 4470 N A R T LA KB SEN %5 . PBL. [T RS0IR
A, SMBus i#{5. FUSE HLIXALED,

5.3.8 FEiHEO

NB401 K HF5> 5-A ADC HEAT LRI & 76 RAF FBH B I 2.8 ) SRP AISRN Hiy A\ i &8 i — 1> 100-Q
HLFH. 7£SRP ATSRN i AUBUE —N0.1uF (C10)JEH HE . WA FTE, nlik0.1-uF JEHHEELS (C10
FNC12) SRIEINATAE e B B o

5.3.9 HIEERM & 4LHE (PBD

NB40T FA N H kM2 K A BB LDO, AN ZEAM L R LA
PBI 5l JAFIAE s s AN S, R AR T e RIS BB . W 5-5 s, — Mtk 2.2-uF P

B A MPBI 5] LR M.

[ R AN {7 A7 B 22 5] Nations Technologies Inc.

Mk PRIIATET L X SR X SRR 109 5 B R AR K E
Hif: +86-755-86309900 f£¥L: +86-755-86169100
l5%: info@nationstech.com Efi%i: 518057
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EREAR
F 5-5 B YR ft B L B
NB401
O
26 | e
J_ c9 I I 2.20F 1| pay
- 2 lvca
3 v
4 v
53.10 RAEC/REE

ERGESHTERHET R BIEIEAN RGTEN R T IRER. 7EELRGH, %5 &Y. NB401
(1) PRES 5| B ] 7 12 SR AT e AN RS . N T TTARERE, TR 4-us RAEERKR IR, &
THA SR BRI, ARAT DM R — AN F B X AME SR, R4 rBHAA A A2 207 kQ B 2 A DA ORI
KR T Vi BRI b h7 F I — O A 10pA F] 20pA.

HTERGE 52 I AERE S/ R O — 5y, B RS & 5 32 S F R R e . 234
S BIPRES 4 RESD R4 A MR R ER AR R 1kQ, FIS-KV, (M IEf A (. Helfi, WRAERG S o
RE 2 IR BIPACKHIE, A4 22000 T8I ) H BELAD A5 1A i R B

Bl 5-6 £ RGERI EL %
R —— 1008,
to PRESpin 2 to interface
B
a

D

5.3.11 SMBus &5

SMBus I 8hF1 4t 51 SR T = TEESD {97 HLE, RIS INZener A% (D7 FIDS)FN Bk HLFHL(R19, R20,
R21 FIR22)H& Mk 1 5 K AIESD 4 fE

SMBus I BAI KR 20547 N R0 o 2 HL B ARSI B 2 2R AR AR T I (Bl InER B Hit 4L ), 1%
SFEPAT A SMmAZ A HE, SRJEREAN SLEEP 5 LLYT 48 REFE .

[# BB AN 7B 24 5] Nations Technologies Inc.

Mk PRIIATET L X SR X SRR 109 5 B R AR K E
Hif: +86-755-86309900 f£¥L: +86-755-86169100
l5%: info@nationstech.com Efi%i: 518057
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ERREAR
& 5-7 SMBus 8: 0 L%

18

19

SMEC o
vss) 2
=10

SMBD SMBC

.
1008, '||—,],—

R
R2 1= 100R, 3
| S |

[y Ry

1
B

TPD1ELOBO
TPD1E1DOBOG

o7
B3]

5.3.12 ESFTEHAA

BN R ITHRA — AMEFRRC JEBLAS, XU HLCIEZ I N SERESD B4, I HIEnT LAERRAS
B A s o FHL BE BEL{ERT DAAE F it 22 A 22 e R 2 T REAT B o

SR RS EIHTFET SOVFAFE 25 7000 A AT e i (0 s R UL, BAE P i B A b 2 o 3l A R 3 AT
VCx VO 5] I Ta] 408 5 BB L BELR e B T FELR K/ . NEEFET $248:200-Q FHLEE (2 V < VDS <4V) &
FEVUAE T 1009 2111 kQ 22 [AJF) ER AR\ F BEL R SEIAT R FRAES 49T o

FERL R AT SR RS R R, BAT S\ ol w8 A (DD K5 Htba R IF L8, stoh, ok
PR AR T , P 0 T 5 R ™1 A ZBULE R I PRAE PO /K SOEFRBEAT AL, LABT 1E K LR PCB A
2T R 51 A R AT 3R 2

[H R AR A7 7 PR 22 5] Nations Technologies Inc.
36/45 Hubik: N g L X A IX IR 109 5 [ R AR K

B if: +86-755-86309900 {4¥1: +86-755-86169100
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P 5-8 B A B LA FRL G

26 | viee

E
co 2.20F
2.2 1
? 5 ]
I RIZ—— 100R Vc4
xr

2
3 Va3
5
—— 0.1uF 4 lyeo
5

VC1

TP

R13— 100R BTP_INT, R22 47K

1 o N <

PRES/SHUTDOWN [ TR INT ]
r | cs Tmoil e hd =

| J 16

CN1L
1=t - 23
5 2 __ D.auF 1 | foo] ‘PRES/SHUTDR
3
4 ool o 8
4 00 SRP
‘s ™ o -
. R 100R e

sa1aw  J12

Food = 5 | sy
L7 Di0 = T
— 0.1uF lwoyul
u = 8581st AT 10
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