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USB JF ezl 78 B B0 o TS 1°C B DX 78 S 50R OTG fth iR HEAT AR . K RIS
PWM iil#5. ThZ MOSFET. i N\ HLUBN e fHE Al B a0 RH R 75T DA J2 78 H 28 1 D BB AR 3 /1N
% WCSP Al QFN Ff %,

NS2158 73 PYANF B b b AT 78 F . B0S S YRR TEC IR AME 2 R . SN FRIR R B Bl IR I7E
WG EME . FR4E f i A P TR N KT, Fe b A B AR I ) e A e I g
N PC O RMt A%ty IEHISAT IR, 5 Bt e AT PR IR L, AR [ 30 35T /5 B 78 L 9%
MR G, A NBEIR A R e TR . RIS 1PC DR A ENL. 1
el RS, S BEERSE (T FH—H T3N3k T 120°C (F/EETED 1, @b 78
e N T 3K USB OTG 24, ifiid Boost iV HL A, NS2158 gt 5.15V (Fif£#snlfl) VBUS
L

NS2158 % 20 5| WCSP #2741 20 51 1 QFN %,

5 NS2158 #x K IhRE

PART NUMBER NS2158
VOVP (V) 14
D4 Pin Definition oTG
IcHarcEax) in HOST mode with Risns) = 33 mQ (A) 4
Output regulation voltage at POR (V) 4.2
Boost Function Yes
Input Current Limit in Default Mode 500mA
Battery Detection at Power Up No
I°C Address 6AH
PN1 (bit4 of 03H) 1
PNO (bit3 of 03H) 0
32S Watch Dog Timer Enabled
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7 NS2158 5| jiie X X IhEe

SHFS B4 Hig
WCSP QFN
AL,A2 17,18 VBUS FEHUMA NG USB-OTG firth i, % 4.7uF, 25V [{)55 8% i 5]
PGND
A3 19 VBST A TIEE NMOS & FH 24 HLUIR,  $% 33nF (M e ra & 3 SW
A4 20 SCL KR AR PN
B1,B2,B3 | 15,16 PMID B3 S HE MOS R il 8 IR 4% 50, #%2 4.7uF, 25V 1 HL4E 3] PGND
B4 2 SDA I°C 2 ¥
C1,C2,C3 | 13,14 SW TFICu, B 1uH Hi
c4 3 STAT 78 HUIR A FE R ) Open_Drain it
D1,D2 11,12 PGND IES:
D3 5 GND #
D4 4 OTG OTG il gEFz 1 51
El 9 CSIN FEHL IR SR AN 5] A
E2 8 CDh FLHLSCHI G, CD=0 7 fife, CD=1 7K ]
E3 7 VREG P Bias LIS S, #2 1uF 1] PGND
E4 6 VBAT F, b R T 3\ i
1,10 NC No Connect
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8 HEXTEHR RV

S FieA: | L:=X (74
FHYR R VBUS to PGND -0.3~20 \Y;
PMID, SW, VBST, STAT to PGND -0.3~20 \Y
51 B H R
VREG to PGND 7 \Y
NG| R CSIN, VBAT, SDA, SCL, OTG, CD to PGND -0.3~7 \Y;
CSIN 5 VBAT Z Al JE Vesin-VvBat -7~7 \Y;
VBST 5 SW 2 [a] # & VvesT-Vsw -0.3~7 Vv
VBUS 5 PMID 2 [ Hi & Vveus-VpeMmiD -7~0.7 Vv
PMID 5 SW 2 |f] B J& Vpmip-Vsw -0.7~20 \Y;
WREEIR Ta -40~85 C
ZE T; -40~150 C
ESD HBM 2000 \Y
Latch-up +IT:+400
mA
JEDEC STANDARD NO.78B DECEMBER 2008 -IT:-400
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o FEHSMRE

WM Th=25C CRABSH B
M M B/ #_E | BK | BA

INPUT CURRENTS

Veus>Vinuiny, — Veus™>Vear, PWM
Enabled, converter not switching 0.25 mA

(Battery OVP Condition)

Iveus VBUS Current Veus=9V. 12V, converter switching 1.21 mA
Veus=5V, converter switching 30 mA
VBUS=5V, CD=1 or HZ_MODE=1 20 UA
Leakage current from | Vear=4.2V, Vpys=0V, leakage
ok battery to VBUS pin between VBAT and VBUS 10 uA

VOLTAGE REGULATION

Output regulation
voltage programmable programmable 3.9 4.44 Y,
range

V(orec) 9
Voltage regulation TA=257C -0.5% 0.5%
accuracy 1% 1%

CURRENT REGULATION

Vrrickie<Vear<Vorec, Rsns=68mQ 550 2050 mA
Output charge current
programmab|e range VTRlCKLE<VBAT<VOREGv RSNS:\?’3"nQ 1133 4224 mA
lorcrarae) (Exceed 3A QFN Only)
Charge Current
-3% 3%

Accuracy Across Rsns

CHARGE TERMINATION DETECTION

Termination charge
Vear>Vorec-VreH, Rsns=68mQ,
current  programmable 50 400 mA
Programmable

| rerw) range
Termination Current
Rsns=68mMQ, |rermy>200mA -10% 10%
Accuracy
INPUT CURRENT LIMITING
I|NL|M:100mA 70 85 100
Input current  limiting Inum=500mA 425 440 500
I(IN_LIMIT) mA
threshold linum=900mA 790 830 900
Adapter 1.5A, linum=1.5A 1300 1400 1500
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BATTERY CHARGER
V(sHorT) Battery short voltage Vgar falling 2.3 \%
Battery short voltage o
V(SHORT_HYsT) ) Vgar rising 100 mv
hysteresis
I(sHorT) Battery short current Vpar<2.4V 55 mA
Battery trickle charge ]
V(TRICKLE) Vgar falling 2.65 \Y
voltage

Vrrickie vvs | Battery trickle charge

Vpar rising 150 mV
7 voltage hysteresis
|(rricKLE) Battery trickle current Vpar<2.8V, Rsns=68mQ 250 mA
Recharge threshold Vear falling, REGO08[3]=0 120 mvV
V(recHg)
voltage below V(orec) Vgar falling, REG08[3]=1 240 mv
T(recHe) Recharge deglitch time VBAT decreasing below threshold 150 ms

VBUS BASED DYNAMIC POWER MANAGEMENT

VBUS Voltage DPM

programmable 4.2 11.4 \
threshold programmable
VvBus_ppm
VBUS DPM threshold
-3% 3%
accuracy
VREF BIAS REGULATOR
Internal bias regulator
V(REG) V(VBUS)=9V, I(REG)=50mA 5.6 5.8 6 \Y
voltage
VREG output short
o 300 mA
current limit
PWM
Voltage from VBST PIN
During charge or Boost operation 6.2 \%
to SW PIN
Internal top reverse
Iinumm=500mA, Measured from
blocking MOSFET 35 mQ
] VBUS to PMID, WCSP Package
on-resistance
Internal top N-channel
Measured from PMID to SW,
Switching MOSFET 50 mQ
. Vvest-Vsw=5V, WCSP PACKAGE
on-resistance
Internal bottom
Measured from SW to PGND,
N-channel Switching 40 mQ
WCSP PACKAGE
MOSFET on-resistance
Oscillator frequency 1.2 MHz
f(OSC)
Frequency accuracy -5 5 %
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Dmax) Maximum duty cycle 95 %
Dwminy Minimum duty cycle 0 %
Synchronous mode to
non-synchronous mode | Low-side MOSFET cycle-by-cycle
100 mA
transition current current sensing
threshold
CHARGE MODE PROTECTION
VBUS Over-Voltage
VBUS Rising 13.8 14 14.2 \
v Shutdown
VBUS_OVP
Hysteresis VBUS Falling 0.35 \Y,
Battery over-voltage Vgar rising, as percentage of
113 %
threshold V(oree)
VBATﬁOVP
Vear falling, as percentage of
Hysteresis 6 %
V(oreq)
VBUS under voltage
VBUS Rising 3.55 \
Vvsusﬁuwo lockout
Hysteresis VBUS Falling 0.15 \
VBUS UVLO deglitch
Tveus_uvio VBUS Rising 2 ms
time
Minimum VBUS During
VBUS Falling 3.75 Vv
VVBUS_MIN Charge
Hysteresis VBUS Rising 0.12 Y,
Minimum VBUS During
Tveus min VBUS Falling 2 ms
Charge
Sleep-mode entry
Vsip VBUS Falling 50 mV
threshold, Vsus-Veat
Sleep-mode exit
Vsip Exit VBUS Rising 200 mV
hysteresis
Entry Sleep-mode
Tsip VBUS Falling 1.2 ms
deglitch time
Cycle-by-cycle  current
lumir Charge mode operation 6.65 A
limit for charge
Boost mode operation
Boost output voltage at
Veoost 3V<Vgar<4.5V,programmable 5.03 5.44 Y,
VBUS
Boost output voltage
Including line and load regulation -3 3 %
accuracy
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Boost mode quiescent
IsaT BOOST PFM mode ,Vgar=3.8V, lour=0A 3 mA
current
Maxim  Boost mode
liote)_max 2 A
output current
Boost mode
Rising threshold 6 \Y,
Viote ovey | OVer-voltage threshold
Hysteresis VBUS falling from above V(o1c_ove) 0.1 \%
Minimum battery voltage
Veat Falllng 2.6 \Y
VBAT MiN for boost
Hysteresis Vear rising from below Vgar min 0.15 \Y,
Maximum battery
Vgar rising edge during boost 4.8 Y,
VBAT Max voltage for boost
Hysteresis Vear falling from above Vgar max 0.2 \
Cycle by cycle current
leLimir Lo 4.4 A
limit for boost
Logic Levels: CD, OTG
Viy High-Level Input Voltage 1.2 Y,
Vi Low-Level Input Voltage 0.4 \
Iin Input Bias Current 1.0 UuA
STAT OUTPUTS
Low-level output
saturation voltage, STAT 10=10mA, sink current 0.55 Y,
VOL(STAT) | Pin
High-level leakage
Voltage on STAT pin is 5V 1 UA
current for STAT
I°C BUS LOGIC LEVELA AND TIMMING CHARACTERISTICS
Vin’c High-Level Input Voltage Vpui-up=1.8V, SDA and SCL 1.2 \
Vi e Low-Level Input Voltage Vpuiup=1.8V, SDA and SCL 0.4 \Y
In_i’c Input Bias Current Vpuiup=1.8V, SDA and SCL 1.0 UA
fscy SCL clock frequency 400 KHz
THERMAL PROTECTION
Thermal trip 155 C
TsHutpown
Thermal hysteresis 10 C
Thermal regulation
Ter Charge current begins to reduce 120 T
threshold
www . hxkchips. com 13480102028 9 2017 Copyright © Nsiway Technology
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10 JRRURFHE 2R

MRS AN A, Ta=25°C, fosg=1.2MHz, RSNS=33mQ, WCSP Package C(F&AE455135EM)

Tek £ 1E - - 1 1 Tekf#ilk [

- U L

/NN

(g B T A - Plgy s : I T et -

&) cosmi By A 1M p 1.22V & 11124 B 1M S 1.20%

[;L & FHE WA WAE | HEE ][ ] [;L & FHE  WhE  WAE  EE ][ ]
97,5k 994.6k 1.000M 2653k

S 999,0kHz 9

g 1.002MHz 1.001M 1.001M 1.002M 466.4
3 Vgus=5V,Vear=3.8V,lo(cHaarcE)=2.16A, B 4 Vgus=12V, Vpar=3.8V, lochaarce)=2.16A,
PWM 7 HLig ¥ PWM 72 HLIH 7%
Tek % I ——7 ]
{- 1 IBAT
S G wg® @7 1 ) 4 e S S
5 VBus:5V.VBAT:3-8V,|0(CHAARGE):2-16A. K 6 VBUS:0'5VaI(IN_LIMIT):O-gAaVBAT:3-8V:
No input current limit, Adapter Insertion

Charge Current Ramp Up

TekFis [ : I I —
K ; T : - - Efficiency VS IBAT 22 &
U S

90% \
B5% —_— T —

-t

Efficiency (%)

2} Bb A —VBA:SEV,qBUEiSV,Simn,:LMH:

. . | - - - o - E:Eél::: 1300 1600 1800 zzss_wz::::3 EV’VBL:Z:;ZVJEEW:;TH:
@ sooma__ K . J[@O‘Ops }ﬁﬁx’” d,-_;z\v ]{ ] IBAT (mA)

B 7 Veus=5V Tt 500mA Ve xr=3.8V, locranree)=t & 8 Charger Efficiency vs. Igar
BH 2.164A, Vi ppv=4.52V, VIN_DPM Wiz (WCSP Package)
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Efficiency VS 10UT i & &

Efficiency VS VBAT i 22 &

100%
100%
90%
205 /f—’_g 95%
L TO% 90%
-~
5 % R 85%
<
E‘ 50% [ o
9 apm 5
é T 75
w 30% E -
20% = B RS AT L " —— INLIMT=500mA VBUS=5V,33m0, 1MHz|
. Vout=4.2V,VBUS=9V,33m1, 1MHz 65%
o —— Vout=4.2V,VBUS=12V,33m0, 1MHz e |NLIMT=300mA,VBUS=5V,33m{l, 1MHz
0% 60%
05 10 15 20 25 30 26 28 30 32 34 36 38 40 42
1ouT (A) VBAT (V)
K 9 Charger Efficiency vs. oyt K 10 charger Efficiency vs. Vgar»
I(IN_LIMIT):O-SA
Tek {1k I  — ] Tek {21k I I ]

gl

» JH'J###-J## i ;l Mw)ﬂ!r !ﬁ— i Mvrf Hw;itvlv\i\'h ';‘H v-“-ifﬂfwf f
. ‘H 3.788MHz ?:6%?314 10;;:;;{5_ :Fjjg:;”uﬁ g\g.ﬁ;f

K 11 OTG #3, VBAT=4V, ILOAD=50mA,
PFM B,

Tek s L T T - — — ]

- VBUS

— L 'lll

THv. % O ][80.0us

5 G T .

€ S00ma By 2,44V

K 13 OTG =, Startup, 3.6V VBAT,
44o0hm load, additional 10uF X5R across VBUS

VSW

L

250608 @D S

1004 W 1M g 1.42 4
N B FHIE fME A E ER
i 950.5kH:  992.2k 990.3k 996.2k 1.396k

@ 200V & 1.00ps

—

12 OTG #£3,, VBAT=4V, ILOAD=1A,
PWM R,

: / ) = us

@& 2oV v & 200;15 SOOMIT/EE @D S
1L00A W 1M g5 S40mA
. [ FHI1E N E B E iR ]

& 14 OTG %=, Load Regulation, ILOAD 0-1A-0,
VBAT=4V, tf, tr<100ns
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Efficiency VS IBUS i 28 ]
100%
95%
90%
-
£ g
b
o a0%
c
(1)
‘G 75%
-5
[ —
e —BAT=2.7V,33m0, 1MHz
65% ——VBAT=3.6V,33mi, 1MHz
—WBAT=4.2V,33m0,1MHz
60%
0.0 0.2 0.4 0.6 0.8 1.0 12 14 16
1BUS (A)

K 15 OTG =, OTG Efficiency vs. lour
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11 TheegmtER

PMID NS2158
Q1
VBUS L] |Q_2| SW
T J VBST
STAT Charge Pump 03
PWM VREG VREG
OSsC —|
CD System Modulator |:
Logic X A A4
OTG i) PGND
A A GND
SDA CSIN
12C Interface
SCL VBAT

KB 16 NS2158 ThEesMIER
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12 SR

NS2158 & — 3id A T4 5 7 ey AV SR S v b ) s AR B A FF e s H il 78 AP EES o 100
RFE N RO 7 L, AR PH T H IR R AR AR S AT R AT T ARk, 4 T ith 78 FR R ] &5
A TR 2 ity USB ARt R, B A RS B 1°C HRATH LR o — i IE Y
RIERRTTF

NS2158 #ft=H T/EME: F8H i (Charge mode) , JIE#E: (Boost mode) , mmiBHAE

(HZ_MODE) . 7B T, IR E AT S F o M R AT RS EFHERRT, O
T I HLUE 2 VBUS, AT OTG WAt fEm PSR, S 28 b7 i A, HabT i VBUS
80 VBAT RN AT, @B & TR, G RBRAK T TR0k .

NS2158 78 IR FEELEE: WG JBIL. TERURME K DU ANBY B o @it FHUAT AT BE AR SN A
PEAHIME . 1EV 7o B FAAE . TR H R S VIN_DPM 07 s 28 . 7 S AT 1 22 4 iE i 28
N PC 2z Ve R fe . FEIE R TAEWINA], il E FRRENMBMEL T, S EsERESR .
N FIEASRE, S A A shid N HEIR B, (SLEEP_MODE) &AL, (HZ_MODE) . it I*C #:1,
O P AT DURE 78 IR AS R A 45 0L AEFE W AR]85 I T AR E T3, — B TIlE A& 120°C (FF
2R, PR . N T SCHF OTG W&, NS2158 fE4 N VBUS #it 5.15V [ HL Kt ,
754 USB On-the-Go(OTG)iz T #1it

NS2158 KM 2.325mm*2.445mm 20 5| gAY (WCSP) EH 2681 4amm*4mm*0.75mm QFN20
B,

B\ R AR
WA ELRY

NS2158 N B NI EAY B, M N E (VBUS-GND) H I I35 S s2 880 . 24 VBUS
HREIT 14V i, 05 PWM gy, W EHIRE bits, JFH B STAT 5|k HEs Rk . 24 VBUS
R NG AR R AR, A OIRATERR, RE IR .

FERRAR

I VBUS HiEAR T BRI (B VIN_MINSVBUS<\VBAT+VSLP) , & A H#EAAKT)
FMEIRAL G, BEThRERT LART L VBUS HH IR, st BRI VBUS. FEREIRIEIA T, e LI o%
B Q1 Al PWM ##e285 0. 24 VBUS HLJETHE % SLEEP_MODE B Hi IR VBAT+VSLP_EXIT, H&T
VIN_MIN, & F R E 78 AR «

£T DPM H ALK

FeE AR, S RS R AR A B BN M 7S R, VBUS R 2 T, 24 VBUS
TF¥Z VIN_DPM B (BRiIk 4.52V, Zif725mli%) B, NSRBI B EE— 2 T, S8
DPM s, FerH M T e E, (150 A KR E R E B A A FEII R/ &R RS -

LR
By S AR
NS2158 P B HL it i s ey L, 2 R F s v B Lt SRR I T 7 A S e L I, T DA PReAP e 45 AT
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b TCAS AR Gt o A I B rE b R AR AR I, R OGP PWM ey, ICEARBRIRAS bits, JF A STAT 5l
A R BK T . 2 VBAT T B 22 Bt iRt BRI, TS BRE R IR e B v A

R B R

IR e AR b, SR By e A 4 B B FE k. VSHORT, S0 A B 78 L HL VRN ISHORT (A
{ 55mA) , HZ% VBAT bFH2IEEAERGE HTTRR L L

Watchdog E R 2%

fEIEH 7S fdifed, NS2158 32 32S watchdog 5& I #5424, T HLAEE T 1°C #2102 (7 32S watchdog
SERT . 7E 328 EREREN Z 5, "TMR_RST” bit B3 & N"0". WK 32S &R i BH, RHESHH
WEABRME, SHEUBRARBSHH, HREHIRE bits.

AR BRI R

O Fr 3 B N AR DN R AT A B, A BRIEER A e B9 500mA, Al i & /7 4% O1H Hhn] g e 1%
il bits 5 B 4 N FLL PR Al {EL o
FEHEAE

MIEFERASEN Bt ER R, NS2158 #E AN . 7E 78 R, NS2158 i i o4 il 2R %
SRR BONEEE, ONFEVR, FRHE, TEETS R EE S A . TSR, AR A
HH AP E B .

K 17 BonfE 4 CCICV FeriihZk, th7e o i 2 A A BRI B ANEAE T -

18 W RTEMERBIAT, N LR G PR g R PR () SR e f 2. X T NS2158, VIN_DPM %
BRI SN LI PR A R R 20k iR, 78 U E IS R AR ER R S AR AR B I 1°C 4 R A 2
wWHE.

V (oree) - - \

Charge Voltage

/ / Charge Current

IO(CHARG E)

V trickLey+V (TrickLE_HvsT)

V(SHORT)+V(SHORT7HYST) ,,,,,,,,,,,,,

lrrickee)

| rerMm)
| (sHorT)

»le »le >
>

< Prc— P€
Short Chargel Trickle Charge | Fast Charge and Voltage Regulation

B 17 NS2158 Without Input Current Limit 75 B FEE
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V(oreq)

N\

Charge Voltage

/ Charge Current

V rrickLey+ V (TRICKLE_HYsT)

V(SHORT)+V(SHORT7HYST) ,,,,,,,,,,,,,

l(rrickLE)

l(rerm)
| (sHorT)

< »la »le
) | Ll Y
Short Chargel Trickle Charge | Fast Charge and Voltage Regulation

Y

B 18 NS2158 Input Current Limit ZRERFEE

FEHEBEH pwm ] 28

NS2158 P & 1.2MHz [] 2 FL AR 20 PWM 321 2 >R 1 =15 4 b H HS A gt 78 FE HL R, BB 28 TAE7E 0%~
95% 5 = Lb 22 [H]

NS2158 7E = [E M B AN ES: 3L Drain 5E N Y418 MOSFET & fl— MK JEMIFY) N 7418 MOSFET % .
W VBUS<VBAT, #i A N-FET (Q1) W PARH It sz s, FH — AN FEL A 28 HL S B2l Q1 Al . & &
ZE A N-FET (Q2) s&— /MM HIIT ¢, Q2 MMM s fi— N4 28 A2 M4 B [ 25 FL BRI BT

I JE T L R BR A2 JE T Q2 AT Q3 AN . Q2 IRV ME FH IR I B N 6.65A. fIREMI FET (Q3) 11
I FLRBR A e PWM £ TAETE R GE 2 AEFRP B, Q3 i BE Y E v 100mA, HIEHIR
SIA R, RPAUEREM N-FET (Q3) , B nT LARH 1E H it S [A) i o 24 IR M FET (Q3) Y HELE =100mA,
2 A 31 2 FIP B DL /IME D) 2 #E

R TS AR

EW7E GERBERD 27T, i E VBAT 18T VishornBIERT, NS2158 i N4 1% 78 A B,
O LR B |(sHorm 78 L. HHIMHLE T Vishorny, TEURT Varickg™ s 1C EA Igrickeg R, H
HEHLIE AT AR 1°C Bk . SEI R R T Varcey EIET Viores), 70 HLHLIRE FFH S bR 76 L B
locrarcE) B SHBRE I lon_ oy — B0 78 LRI . ZERAS i AR, 508 242 i) bR 7o i s I e
HemtEe, DL /NGTR T LIRURT HR ad ph B o Sd I AL AT DA E S N BRI L an_ oy B RE 78 L HLIR
locharaey — EL R L R IA BT 43 UK Viores), 78 FEFRIUJT UGN (il 17) o R R 9 8 S A5tE i
AL (VBAT~PGND) HUESZHL. fEFHUENA T, AT 8HEIE Viores) (3.9V~4.44V) Al 1°C #
FRE. T, SRR EN 4.2V,

FEFNIEHI RS Bt gk Zabdnfiae, —BhibbEmTERBME (Vores) VRrechs) L
#) Kik 32ms deglitch-time &, il 2 178 FLFRAE Irermy, NS2158 KM PWM e, HiLjt 7 fL5E
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Jo EALAT LAY B 15 27 A7 2 7E L bit ) O (TE bit=0) &% IEZ 78 iR I fE . 4T A% 1°C
e A7 as gl

2R BN GEAF I A — R E], TR — 75 A
Hijth LR VBAT <V (oree)-V(RecHG):
VBUS LHENL (POR) , iR E VBAT<V(OREG);
CE bit YJ#aai EHLFEH RESET bit &4,
R IR BRI BR3P Th e

AT BEIEETE AR O H E #, NS2158 Mifss FrgsiE (T , —H T HEERAEHRME TCF
(HLAUE 120°C, 2280 , FTEHEBRTE F%. 2 TI=TCF+15°C, 7o HIRMEZE 0A. TEAE(TTH M
T, Wi TI mF TSHUTDOWN HIfE, T NS2158 5[ PWM il 45, 24 Tj F %% TSHUTDOWN B H
15 LA R (TSHUTDOWN - 10°C) , 7eHikE .

FEHUIRESHIH STAT PIN

STAT PIN H>kK B NS2158 iz 1726k 4zt & f74% (O0H) 1 EN_STAT bit W& N 1K, {EIEH
78 HL A STAT £ FHi 270", fEHAMSME T, STAT Pin A4 T — /N sbHgt OFRHD frd . 7EFE IR,
STAT PIN 2K tH—4> 128us ikt FEAFERIEZAE T STAT PIN FRRSHAE W 1. STAT Pin 7 LLAR
X —> LED AT 8 Al E LA FE A5 8 1 .

CHARGE STAT STAT
7o IR FE&QEN_STAT=1 Low
HoAth 1E 5 & AF Open-drain
7o AR R AR BEIRREN. VBUS_OVP. VBAT _OVP. VBUS_MIN. 128us Pulse Then
VBUS_UVLO. OTP Open-drain
Boost HiztEiiZ: i#L. VBAT OVP. HiibdifEit(t. OTP 128us Pulse Then
Open-drain

# 1. STAT 5| HiThE
7o BB A P EEH] bits
CE bit

Pt 2917 2 ICE it #H SR AE BB AR 1 75 IfiAE . CE bit NAKHSF (0) I, NIFEHERE, NEHF
(1) B, NWFEHZELE,

RESET bit

el A7 R RESET bit IR ALITA 7 S%. RESET bit N 1, K547 78 iS40 Rk
. —~ARBSHENIE, RESETbit & HENEE . WA TERBIFH L AR SR . R
FE 78 B THERE FP il #2Hh 5B RESET bit.

OPA_MODE bit

OPA_MODE 2 T{E#204%#] bit. 24 OPA_MODE=0 H HZ MODE=0, NS2158 T{F{E7t HifHil. 4
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OPA_MODE=1 H HZ_MODE=0, &/ T{F7f Boost mode. OPA_MODE bit T{E#i =0z H sk 2.

OPA_MODE HZ_MODE OPERATION MODE
0 0 Charge (no fault)
1 0 Boost (no fault)
X 1 High impedance

% 2. OPA_MODE TAEMER 324
78 BB ] PIN

CD Pin

CD Pin FIRZE 1L 78 B R . 24 CD Pin NKHLSFE (0) B, FRHLf#fE. CD Pin N (1) I, FoH

2k,

BOOST A FEIE

24 OTG PIN A OPA_MODE Bit 1% 3 iz, NS2158 {ii it Boost fi .. 7£ IF # ) Boost iz, NS2158
4 VBAT HLUEZ VBUS (BLAY(H 5.15V) . 24 OTG_PIN_EN="1", H OTG_PIN_PL bit 5 OTG & IR
A—#, MFEx OTG PINACTIVE.

OTG_PIN .
E_N OTG Pin HZ_MODE OPA_MODE BOOST
1 ACTIVE X X Enabled
X X 0 1 Enabled
X /ACITVE X 0 Disabled
0 X 1 X Disabled
1 /IACITVE 1 1 Disabled
0 ACTIVE 0 0 Disabled

2% 3.BOOST f#fk

BOOST PWM Control

[ 70 HE UL, 08 B JE I AR xCIA 1T 2% Boost VBAT L% VBUS Ui FEILSE IS fR1E Boost
S EL T 2 T o

7£ Boost mode ', 4 VBUS Pin i #if, %A MOSFET % (Q1) PBH.IE Fyth i b o 32 i 3 b 378 PR AG:
M N BRI MOSFET 4 (Q3) 5Ei. Q3 5% i # s it R il B ME 13 B N 4.4A WEH HIR (BRISED .

BOOST # L H)53h
NS2158 P & s shi2 ] B #5571 Boost Jo sl B LR AT, HLBR H1TR IR R 06 FEL I
BOOST AR EHET PFM X

7f Boost mode At T334, NS2158 TAETE PFM =20 DL /N R B A2 L e iR . a1
T B T PWM Al PEM 22 8148 )4
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BOOST MR &4 & 4%

NS2158 ] Boost #:AEFF4GHS, 32S watchdog & i #3411, — H 32s el 88 11, NS2158 %
Il Boost 54, FEIRSHFAEAE B BN IRA bits. F5R &M AT LUl POR 808 LML HIER

I EAF (VBUS)

NS2158 W Btk BRSPS, 24 VBUS H &I &R, B LRI R At e a8 S 2 338 . 2
B ARSI R S, O SR PWM #5388, & B IRA bits, STAT Pin Ki%—/ 128us iRkl .

g ARy

NS2158 P & it &Ry B, 24 VBUS 2k 0, A AR R At o 2 330 . — EAG I 35 2 4614,
S A BT MOS 4 TAEfELe PR, DLIRHIHH d . NS2158 il PWM ##ags, ¥ E IR bits, I
H. STAT Pin & H 45 =Bk

R AR A

7t Boost HI], 4 H it B & T Bt R I VBAT _ MAX BUAR T 5 /) B il L 48 VBAT_MIN I,
NS2158 <[] PWM #¥#8%, HH STAT Pin & HiE5 R Bkt

BOOST #=# STAT Pin

TEIEH 1 Boost #z0H1, STAT Pin /£ 4— Mtk (Open-Drain) miBHfifint . fEHHRZEET, K
—~ 128us ik m1EHL

I’c Bt
Parameter
MIN TYP MAX | UNIT
No. | Sym Name
1 fscL SCL I e Az 400 KHz
2 tLow SCL I HE P47 S0 (8] 0.6 us
3 tHiGH SCL 5y H PR EE ] 1.3 us
4 trisE SCL £l SDA LTIt a] 0.3 us
5 traLL SCL F1 SDA T & [a] 0.3 us
6 | tsusma SCL #| START JRA )£ LI [H] 0.6 us
7 | to:sTa START JRZ&H| SCL B FFI [A] 0.6 ps
8 |tsusto SCL #| STOP AR A [ 37 [] 0.6 us
9 taur STOP RZE START AR 1)L 2 72 IR I (8] 1.3 us
10 | tsypar SDA | SCL (17 i [f] 0.1 Hs
11 | tup:par SCL % SDA [fif# Kk [a] 10 ns
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I (3) I 2 I NON HON

|
l€— tHGH —Pl€e— fLow —>l | —> {rISE l€— —HtFALLIK—
| | | | |
| | | | |
SCL | | | | |
| |
(10 ! I ()
—>'I tsu:paT :4— —>: tHD:DAT:<—
| |
| |
spa_X X X X
Bl 19 SCL 5 SDA SRS 2P R PR R
(7)
THp:sTA I
| —>! le— :
| |
SCW U N—
| | |
L _® 1 ORI
:<_TSU:Sﬂ>: —P'Itsu:STo:(— —NI
|

o T NS N G

~
~

B 20 START WRZAEE STOP K&K FREK
I°C Ol

°C (A AT LR HRAT RO LR (SDA) SHTI I (SCL) SKRSLIURFE RGN & B Z TR
Hlm s AR . BB HIME— /) 7 Aok UUn, R BE R A B th RE R . EAh,
MR P B84 3 (Host) « M (Slave) 27 TR R L& He 8 sh A& B8 i &5, JF
PAAEAARL NI S, TR AR S R b e A Mk U7 1) YA K AT D B

NS2158 [ ATH: H 3271 1°C-Bus #UkS, i L% 400KHz. SCL Z8 A% A3 SDA 2w
IR S E H, BER, RAE N HOZ A2k R R AR IE ACK 551, SDA 2k HAEHifk.

1°C #: O bt

NS2158 54 MHshEank 4
R 7 6 5 4 3 2 1 0
NS2158 1 1 0 1 0 1 0 R/W
% 4. NS2158 2344 M Huht
B

FERIEA R T, Bk SCL 4ERF i T, Hdazk SDA MARFF AR ALk SCL 4
RSP, Adazk SDA A e LS. W 21 fon, {E SCL RERIE MR, Adntikeids, Rfte
I IE], HRERTE FAS SCL TR BIR AT £ 7 47 4 .
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| Data change :
I
— allowed —,

SDA

Th

|
|
|
[
|
|
|
1
|
|
[
A

|
scL :
|
|

B 21 1°C g EmEnn)

A R AL o A3 SR Bl 2 & R START RS R IE 2, K H STOP MRS KRR . — kL
5T START 4, %4452 XN SCL = H~F i SDA M “1” 2 “0” mi#e, WK 22 .
|
|

[
[
7 Slave Address MS
! Bit
| i
' [
|
[
SCL

& 22 1°C &b

|
| THo:sTA

-
<

SDA

— KA IR T STOP 444, %4445 XA SCL & HE~FI SDA M 0 3] 1 ¥, i 23 fis.

Slave Releases| Master Drives; Tsusto |

> 1
»i€ <€ >

SDA >< ACK(0) or NACK(1) | | I
AN /

|
SCL /—\\—/

& 23 1°C &R

W AT E ARSI AT B AL, BT DLEE R 1 Repeated START IR, NS 2R 44k %ds
fEfnd . W 24 Fios.
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Tsussta ThHp:sTA
Slave Releases; | | |

—>» e—e—!

| |
SDA >< ACK(0) or NACK(1) E/ i \ /_X_
| |
| |
| |
| |

B 24 1°C ES&E

HHEHIEM T
25 & 26 7353 on T BRSO S N5 . BrA i S s 208 MSB Gl 28hn) e

7 bits 0 8 bits 0 8 bits 0

v [ EREEMRE
Tk

P
[] maeszzus

& 25 I°C B4k

ata

s [ Frsmmins @ — 1

O] wmssres

& 26 I°C idfE
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HIFARIIR

Status and Control Register, Memory location 00h, default: X1XX 0XXX

Bit

Symbol

Type

Description

7

TMR_RST/OTG_PIN_ST
ATUS

R/W

Write: TMR_RST function, write "1" to reset the safety timer (auto clear)
Read: OTG PIN status, 0-OTG PIN at low level. 1- OTG PIN at high level.

EN_STAT

R/W

0-Disable STAT PIN

5:4

STAT

00-Ready
01-Charge in progress

10-Charge done
11-Fault

BOOST

1-IC is in Boost Mode

2:0

FAULT

Fault status bits

000:Charge mode normal or boost mode normal
001-Charge mode VBUS OVP, Boost mode VBUS OVP
010-Charge sleep mode, Boost over load

011-Charge VBUS UVLO, Boost VBAT MIN

100- Charge VBAT OVP, Boost VBAT MAX

101- Charge thermal shutdown, Boost thermal shutdown
110- timer fault

111-NA

Control Register, memory location: 01h, Default: 01XX 0000

Bit Symbol Type Description
Charge input current limit
00: 100mA
10: 900mA
11: No limit
5:4 -- R/W [Reserved
3 TE
1-Enable charge current termination
2 CE .
1-Charger disabled
1 HZ_MODE —
1-High impedance mode
0 OPA_MODE

1-Boost mode

www . hxkchips.com
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Control and battery voltage register, memory location: 02h, Default: 1000 1110

Bit Symbol Type Description
Charge battery regulation voltage, default=100011 VOREG=4.2V
000000~010111,VOREG=3.9V
011000~011111, VOREG=4.1V

7:2 VOREG R/W |100000~100111, VOREG=4.2V default 100011
101000~101011, VOREG=4.35V
101100~101101, VOREG=4.4V
101110~111111, VOREG=4.44V

L OTG_PIN_PL R 0-OTG pin active LOW
1-OTG pin active HIGH

0 OTG PIN EN RIW 0-Disables OTG PIN

- 1-Enables OTG PIN
IC information register, memory location: 03h, Default: 1111 0001

Bit Symbol Type |Description

75 VENDOR R |110- NSIWAY

4:3 PN R |Part number bits, 10-NS2158

2.0 REVISION R |IC Revision, 001-Revision 1.0

Battery Termination and Fast Charge Current register, memory location: 04h, Default: 0000 0001

Bit Symbol Type Description

; Reset RAW 1-Resets charge parameters
0-no effect, Read always get 0
Charge battery current
0000-550mA@RSNS=68mQ  693mA@56mQ 1133mA@33mQ
0001-650MmA@RSNS=68mQ 819mA@56mQ 1339mA@33mQ
0010-750mA@RSNS=68mQ  944mA@56mQ 1545mA@33mQ
0011-850mA@RSNS=68mQ 1070mA@56mQ 1752mA@33mQ
0100-950MmA@RSNS=68mQ 1196mA@56mQ 1958mA@33mQ
0101-1050mA@RSNS=68mQ 1322mA@56mQ 2164mA@33mQ
0110-1150mA@RSNS=68mQ 1448MmA@56mQ 2370mA@33mQ

6:3 IOCHARGE R/W
0111-1250mA@RSNS=68mQ 1574mA@56mQ  2576mA@33mQ
1000-1350mA@RSNS=68mQ 1700mA@56mQ 2782mA@33mQ
1001-1450mA@RSNS=68mQ 1826mA@56mQ 2988mA@33mQ
1010-1550mA@RSNS=68mQ 1952mA@56mQ  3194mA@33mQ
1011-1650mA@RSNS=68mQ 2078mA@56mQ  3400mA@33mQ
1100-1750mA@RSNS=68mQ 2204mA@56mQ 3606mA@33mQ
1101-1850mA@RSNS=68mQ 2330mA@56mQ  3812mA@33mQ
1110-1950mA@RSNS=68mQ 2456mA@56mQ  4018mA@33mQ
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1111-2050mA@RSNS=68mQ 2581mA@56mQ  4224mA@33mQ
Charge termination current
000-50mA @RSNS=68mQ 63MA@56mQ 103mA@33mQ
001-100mA @RSNS=68mQ  126mA@56mQ 206mA@33mQ
010-150mA @RSNS=68mQ  189mA@56mQ 309mA@33mQ
2:0 ITERM R/W [011-200mA @RSNS=68mQ  252mA@56mQ 412mA@33mQ
100-250mA @RSNS=68mQ  315mA@56mQ 515mA@33mQ
101-300mA @RSNS=68mQ  378mA@56mQ 618mA@33mQ
110-350mA @RSNS=68mQ 441mA@56mQ 721mA@33mQ
111-400mA @RSNS=68mQ  504mA@56mQ 824mA@33mQ

VBUS_DPM and Enable Pin Status Register, memory location: 05h, Default: XXXX X100

Bit Symbol Type Description
7.6 Reserved
5 -- R/W |Reserved
0-DPM mode is not active
4 DPM_STATUS R
1-DPM mode is active
0-CD PIN at LOW level
3 CD_STATUS R
1- CD PIN at HIGH level
000-VBUS DPM threshold voltage=4.2V
001-VBUS DPM threshold voltage=4.28V
010-VBUS DPM threshold voltage=4.36V
011-VBUS DPM threshold voltage=4.44V
2:0 VBUS_DPM R/W

100-VBUS DPM threshold voltage=4.52V

101-VBUS DPM threshold voltage=4.6V

110-VBUS DPM threshold voltage=4.68V

111-VBUS DPM threshold voltage=4.76V

Battery resistance compensation register, memory location: 07h, Default: XXXX 0000

Bit Symbol Type Description

7:4 Reserved

Battery compensation resistance setting

0000:0mQ

3:0 BAT_COMP R/W |One Step is 24.3mQ@RSNS=68mQ, 20mQ@RSNS=56mQ,
11.8mQ@33mQ

Defautlt:0000

High input current limit and Recharge voltage register, memory location: 08h, Default: XX01 0111

Bit Symbol Type Description

7:6 Reserved
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Trickle Charge current

00-125mA@RSNS=68mQ

5:4 ITRICKLE_CHG R/W |01-250mA@RSNS=68mQ

10-375mA@RSNS=68mQ

11-500mA@RSNS=68mQ

Battery Recharge threshold(below battery regulation voltage)

3 VRECHG R/W |0-120mV

1-240mV

High input current limit

000:1.2A

001:1.5A

010:2.0A
HIGH _INPUT_CURRENTLI
2:0 - - R/W |011:2.25A

MIT
100:2.5A

101:2.75A

110:3.0A

111: no current limit

High voltage VBUS DPM register, memory location: 09h, Default: XX00 0000

Bit Symbol Type Description
7:6 Reserved
High voltage VBUS_DPM Enable
5 HIDPM_EN R/W |1-Enable high voltage VBUS_DPM

0-Disable high voltage VBUS_DPM

High voltage VBUS_DPM threshold voltage
00000-5.2V, 11111-11.4V

One step is 0.2V

Default:00000

4:0 HI_VBUS_DPM RIW

OTG OUTPUT VOLTAGE register, memory location: OAh, Default: XXX1 1101

Bit Symbol Type Description
7:2 Reserved

OTG OUTPUT VOLTAGE

00-5.03V
1:0 | OTG_OUTPUT_VOLTAGE | R/W [01-5.15V

10-5.27V

11-5.44V
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13 MAERE

BRI F E B
1uH
5.15A(9V,12V), 3.5A(5V)
Rsns V,
Vaus| * VBUS SW —I—IVYYI W ¢ ® =
Icwzwi P L Cor L Coz
47uF " 22uF 33uF
i st L= L

PMID PACK+
PGND [—re
Cpumip25 |

CCSIN
| 0.1uF

2|

3

I

I

I

I

N

2

m

1H
||I—I

I I I i I!ACK—
I 10KQ 2 10KQ 2 10i<£1 CSIN _
| ® > SsCL VBAT * =
I | ICInterface SDA i %CfIIUFT
| VREG '
| | o 2.1
1uF

| Pa— cp ;
| 10kQ - 210kQ|
| — = |
LesT . T

B 27 NS2158 AR F H Bk

St Bl A i 7

NS2158 K H 1.2MHz [T M, J/NMBHE . AR, 7194 PCB =,
R RRIE

*  Vgus=12V
°  Vgar=4.4V
loccHarcE)=4A
o HHLIRSUK= locharce * 50%
FELJ PR e 8 O T FUBR RSB R/, PR 25 78 I FRUBR HL R S0 T P B
_ Vgat * (Vpus — Vear)
~ Vgys * fosc * Al
ST R B RS LR AT VBAT #2555 F VBUS 1)k . N#E VBUS=12V, VBAT=4.35V,
|IO(CHARGE)=4A [t}

_ 435x(12-4235)
T 12%1.2%10°%4%0.5
1E VBUS=9V, 12V MEEERASHNBO T, EU0E PP 1uH FIHIE, SR 5 TH B S0 FsE d i
KN,

= 1.15uH

AL = 4.35 % (12 — 4.35)
L 12512106 %1

~ 2.31A
U e R B KR FRL U -

Al
ILPK = IOUT + T = 5155A
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TE32FF VBUS=9V, 12V & EiERL 28 d AN B KA R 4A FIEHL T, SRR BRI A KR T ok
T 5.155A (1] 1.0 uH HLJX.

*  Vpys=5V
*  Vpar=2.8V
IO(CHARGE):SA
o HURHLRSUN= locharce * 40%

W A SRR sV G NG A%, T H R ER AT B E B AR R B, NS2158 SR A B FLLIR K Y 3A, TN
F VBUS=5V, VBAT=2.8V (NS2158 7E VBAT>2.8V I #EN PWM #x0) A, HBKH RS I .

_ Vgat * (VBus — Vpar) _ 2.8+ (5—-2.8)
Vgus * fosc * Al 5%1.2%10°%3%0.4

24 NS2158 H N F7E VBUS=5V I& AL & HOE LT, BRI FRFR 1.0uH HYHUE, 1545 3 B SUB A

WMRANA:

= 0.86uH

AL = 2.8 (5—2.8) L025A
L7 541251061

IS S =N LSRR
Ipk = lour + AZI =3.5125A
FERSCFS 5V ilE Ao Ay o R7e LY 3A B DL, @ UCERFRMAN SR TR T 3.5125A 1
1.0 uH HU&.
S AR

VBAT i 75 ZL 2 H %t 5B 2 Co, [AIE VBAT i R 5 R ZH Rl LC JEVE 2%, AT UERR S H sy
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