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PART NUMBER NS2157
VOVP (V) 6
D4 Pin Definition oTG
IcHarcEMAX) iIN HOST mode with Risnsy = 68 mQ (A) 2.05
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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2 FieA: | L:=X (74
=N/ RN VBUS to PGND -0.3~20 \Y;
PMID, VBST, STAT to PGND -0.3~20 \Y
i H 51
VREG to PGND 7 \Y
n SW, CSIN, VBAT, SDA, SCL, OTG, CD
LPNGY N -0.3~7 \Y;
to PGND
CSIN 5 VBAT 2 Al JE Vesin-Vveat -7~7 \Y;
VBST 5 SW 2 [ # & Vvest-Vsw -0.3~7 Vv
VBUS 5 PMID 2 [ Hi & Vveus-VpeMmiD -7~0.7 Vv
PMID 5 SW 2 |f] i & Vemio-Vsw -0.7~20 \Y;
B IR 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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WA ZAT: Ta=25°C (BRAEREAIBLED

2 M B/ L Ric) B | Bz
INPUT CURRENTS
Veus>Vinuiny, - Veus™>Vear, PWM
Enabled, converter not switching 1 mA
(Battery OVP Condition)
lveus VBUS Current
Veus=5V, converter switching ,
1.2 mA
VBAT floating
VBUS=5V, CD=1 or HZ_MODE=1 35 UuA
Leakage current from | Vgar=4.2V, Vgus=0V, leakage
ligk 10 UA
’ battery to VBUS pin between VBAT and VBUS
VOLTAGE REGULATION
Output regulation
voltage  programmable programmable 3.9 4.44 \%
Viores) range
Voltage regulation TA=25C -0.5% 0.5%
accuracy 1% 1%
CURRENT REGULATION
Output charge current
Vrrickte<Vear<Vores, Rsns=68mQ 550 2050 mA
programmable range
lo(cHARGE)
Charge Current
-3% 3%

Accuracy Across Rsns

CHARGE TERMINATION DETECTION

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

| rerwy range
Termination Current
Rsns=68mMQ, Irermy>200mA -10% 10%
Accuracy
INPUT CURRENT LIMITING
I|NL|M:100mA 70 85 100
Input current limiting
I(IN_LIMIT) linum=500mA 425 440 500 mA
threshold
I|NL|M=900mA 790 830 900
BATTERY CHARGER
V(sHorT) Battery short voltage Vpar falling 2.3 \%
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Battery short voltage o
V/(SHORT_HYsT) ] Vpar rising 100 mV
hysteresis
I(sHorT) Battery short current Vpar<2.4V 50 mA
Battery trickle charge ]
V(TRICKLE) Vgar falling 2.65 \Y
voltage
Virickie_Hvs | Battery trickle charge
Vpar rising 150 mV
7 voltage hysteresis
I(rricKLE) Battery trickle current Vpar<2.8V, Rsns=68mQ 250 mA
Recharge threshold Vear falling, REG08[3]=0 120 mv
V(recHo)
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 4.76 \
threshold programmable
VvBus_ppm
VBUS DPM threshold
-3% 3%
accuracy
PWM
Voltage from VBST PIN
During charge or Boost operation 6.2 Y,
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
V\/BST-VS\/\/:SV, 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 %
Dmax) Maximum duty cycle 95 %
Doviny 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
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VBUS Over-Voltage
VBUS Rising 5.8 6 6.2 \
V. Shutdown
VBUS_OVP
Hysteresis VBUS Falling 0.35 \Y,
Battery over-voltage Vgar rising, as percentage of
113 %
threshold V(orec)
VBATﬁOVP
Vear falling, as percentage of
Hysteresis 6 %
V(orec)
VBUS under voltage
VBUS Rising 3.55 \
VVBUS_UVLO lockout
Hysteresis VBUS Falling 0.15 \
VBUS UVLO deglitch
Tveus_uvio ) VBUS Rising 2 ms
time
Minimum VBUS During
VBUS Falling 3.75 \
VvBus_miN Charge
Hysteresis VBUS Rising 0.12 \%
Minimum VBUS During
Tveus_min VBUS Falling 2 ms
Charge
Sleep-mode entry
Vsip VBUS Falling 50 mV
threshold, Vsus-Vear
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 4.8 A
limit for charge

Boost mode operation

Boost output voltage at

Veoost 3V<Vgar<4.5V 4.9 5.3 V
VBUS
Boost output voltage
-3 3 %
accuracy
Boost mode quiescent
IgaT BOOST PFM mode ,Vgar=3.8V, lour=0A 15 mA

current

Maxim Boost mode

l(oTG)_MAX 0.5 A
Output current

Boost mode
Rising threshold 5.6 \%
V(oT6_ove) over-voltage threshold
Hysteresis VBUS falling from above Vorc_ove) 0.15 \'%
Veat MmN Minimum battery voltage Vear Falling 2.6 \Y
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for boost
Hysteresis Vgar rising from below Vear min 0.15 \
Maximum battery
Vear rising edge during boost 4.6 \
Vet wax voltage for boost
Hysteresis Vear falling from above Vear max 0.2 \Y,

Cycle by cycle current
leumir o 2.4 A
limit for boost

Logic Levels: CD, OTG

Viu High-Level Input Voltage 1.2 \
Vi Low-Level Input Voltage 0.4 \
Iin Input Bias Current 1.0 uA
STAT OUTPUTS
Low-level output
saturation voltage, STAT lo=10mA, sink current 0.55 V

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

Vi e High-Level Input Voltage Vpuiup=1.8V, SDA and SCL 1.2 \%
Vi e Low-Level Input Voltage Vpui-up=1.8V, SDA and SCL 0.4 \
IinaiPe Input Bias Current V pui-up=1.8V, SDA and SCL 1.0 uA
fscy SCL clock frequency 400 KHz

THERMAL PROTECTION

Thermal trip 155 C
TSHUTDOWN
Thermal hysteresis 10 C
Thermal regulation
Ter Charge current begins to reduce 120 C
threshold
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MRS, AN A, Ta=25°C, fosg=1.2MHz, RSNS=68mQ, WCSP Package C(F&AE45515EM)

Tol 1l - ; : i i Tekfgl [
[ S I N N
iniEEE
D J * Lamiad : T Ir - * Ty
I - R G M [ 8 o we? o e
3 Veus=5V,Vear=3.8V,locHaarce)=1.75A, 4 Vgys=5.5V;, Vpar=3.8V, locHaarcE)=1.75A,
PWM 78 B % PWM 78 BT

( Al 152 W LAA R - T s B
5 VBUS=5V1VBAT=3-8V,IO(CHAARGE)=1-75A1 6 VBUS=0'5V1I(IN_LIMIT)=O-9AsVBAT=3-8Va
No input current limit, Adapter Insertion

Charge Current Ramp Up

75 HUBEARCRVS loch 22 4k 26 14
100%
90% ——%
®
§ 80%
@
................. ] T0%
Charge Mode,5.0VBUS@3.0VBAT,68mi}
IBAT < 60% Charge Mode,5.0VBUS@3.6VBAT, 68mll
1 Charge Mode,5.0VBUS@4.2VBAT, 68mi}
» -t -+ - . 50%
g : : . 1 : : . ] 550 750 950 1150 1350 1550 1750 1950
(@ = ® o Jiv o ki O B ochLF (mA)
E 7 Vgys=5V ISE‘F[E 500mA,Vgar=3.8Y, IO(CHAARGE)z-‘& E 8 Charger EffiCiency VS. lgat
EH 2.05A, Vin opv=4.52V, VIN_DPM WiR; (WCSP Package)

TEL: +86-0755-27595155 27595165

FAX: +86-0755-27594792 10
WEB:Http://www.ChipSourceTek.com

E-mail: Tony.Wang@ChipSourceTek.com InFo@ChipSourceTek.com



_—

VSW |

\ : : J : j
@ zoov ] \(z00ps s @ S ]
500mA 10M 5 720mv 138H 2018

18 FHI{E &/ME A E PR Sﬁ 20:51
@i= T188MH2  1.424M 1137M 7.764M 1.358M

&l 9 OTG#EF,, VBAT=4V, ILOAD=50mA,
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T =N = = 13H 2019
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ﬁ B0%
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0.05 1 15 0.20 25 3 35 s 0.45 5
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PMID NS2157
Wl Q2
VBUS L] L | SW
1 T | VBST
STAT ‘ Charge Pump 03 4
PWM VREG VREG
0SC —l
CD System Modulator |:
Logic A A AA
- ¥ PGND
7y A GND
SDA T2 CSIN
Interface
SCL VBAT

K 13 NS2157 LhfE & HHER
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12 SR

NS2157 J&— & T2 & 7 it FI R SR A P b Y i AR U 2A P ORAR it 78 A BILES o 28
TR, HARBR BT IR B AR R S AT ROR AT TG, 4R T FIt R T ). 45 SRR
T g gy USB Ahscft i, EAT 78 A R GEE 1 1°C SR AT DU A5 R F B — ik B I AR R 3 A v
GET

NS2157 fft=F TI/ERR . 7R (Charge mode) , JHEM (Boost mode) , miFHARI

(HZ_MODE) . fER BT, SHRMEENARTEE T EER G R ERS. EHEEST, OF
ThE b L 2 VBUS, NN OTG Bk i fEmPHSHAT, S 25k ATt &, HALT i VBUS
B VBAT IR AT, S A T ARSI, A RO BRAIC T D 2404

NS2157 7o LR FEELHE: g JBY. MERAME RPN B . @i ML AT AT B AR R A SN I
PR ER 7S HRE . &b A AN VIN_DPM 47 B IR 2E . 5 S A1) () 22 4 8 i) 4%
N PC Ol 22 A E AN TS o FEIEH TAEIE, i 5 NI R AR AT, & HERRa . &
N FIEASRS, S A A shidk NHEIREL R, (SLEEP_MODE) &A=, (HZ_ MODE) . i#if I*C #:1,
O AT LK 78 HR AR 2 40 ML 7E 70 LA TR, 385 1 IR 4 L 38 IS TI, — HL T E BJHE 120°C (FF
e nl L) , JBUNFEHHE. N T30k OTG WA MMEH, NS2157 i VBUS $24E 5V R RS, #F
4 USB On-the-Go(OTG)iz T #iE .

NS2157 KM 1.975mm*1.575mm 20 5| @AY (WCSP) EH 261 4mm*4mm*0.75mm QFN20
ESE
BN E RS
WA R

NS2157 A B NG ER L, S BE (VBUS-GND) H 31 & R R s2 ik . 24 VBUS
HUEELE 6V I, o] PWM B4 2%, @ EHRIRE bits. 24 VBUS FREE A\ KR H & BI{ER
HRIRASIERE, RE T HERFE.

REHRAR 3

W VBUS H A TR 203 N BRIE CB) VIN. MINSSVBUS<VBAT+VSLP) , UL T A2

FREEIRA A hae T PARG 1L VBUS HE R AT, Hih IR SR VBUS. ZEBEIRAE AT, S v BH I 5%

QL 1 PWM #4038 5¢ 4. 24 VBUS HJETFH % SLEEP_MODE iE 1R VBAT+VSLP_EXIT, H&ET
VIN_MIN, & F Pk 78 fire

£T DPM HIA LK

FEHIPIE, G R A N LR D) R TC IR R At C g AR B BN 7T LN, VBUS FLHOR 2 B, 24 VBUS
TEEZ VIN_DPM {8 (BRA 4.52V, FAFasrl B0 I, 57 B/ 78 s it by kA N L — B N R . 24
O HEN DPM B, 78 s IR IR T VOB, A0 1y e HLas KR BE R BT AN R Dh 2 B8 I @ T #s -
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F AR
S AR

NS2157 P E HL i s gy FiLitfe, =4 Fails F s R B P I SRR BT T 7™ A Qe L I, T DA PR e 4 AT
M oeas it ettt . el B At it e 26 PRI, R R H] PWM Beiteds, BEAR RN bits. 3 VBAT TF#
2 it AR AR, 5 EREER IR 78 LR -

HL A B PR

EIE e AR b, SR By e R A 4 B BRI FE . VSHORT, o0 A B 78 - HL VRN ISHORT (Y
{ 50mA) , HZ VBAT EFH2IEEAE =GR HTTRR L L

Watchdog R 2%

FEIEH 78 iR, NS2157 5% 32S watchdog & I8 #5, FHLAsE 1°C #1447 32S watchdog
ENEE, 7F 32S E R EM 25, “TMR_RST” bit HEiREN “07 . R 32S @i 25T, RHES
B BEARIME, SHEUBINARBRSHRH, HEEHIRE bits.

b r B\ 3 R A

O Fr B RN R A DN LB AT PR B, A PR ULER A B B 9 500mA, Al i Zr /7 4% O1H Him] 4 Reds
il bits ¥ B\ FL UL R
FTHERE

MIEF GRS B M IE R, NS2157 #E AT, fE78 T, NS2157 il Fo A2 2R %
SR BN, WONEIR, FEE, EEFS R O A . TR E, EAN LR
{HH AP AN A B .

K 14 BortE 4 CCICV e b2k, e 7e o il 26 i A BRI B ANE AR -

15 WoRTEERET, N BRI B R FE 2k . X NS2157, VIN_DPM 3%
BRAE . SN R PR . FER IR b B 7o HE R R R R B BN A R ER eI 1°C B A AR e
BHE.
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V (orec)

\

Charge Voltage

locchareE)

Charge Current

e

V rrickiey+V (TrickLe_HysT)

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

lrrickee) |-

| (rerMm)
l(sHorT

»le »le

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

A\ 4

B 14 NS2157 Without Input Current Limit 78 B FEE

V (orec)

N\

Charge Voltage

/ Charge Current

V rickLe)+V (TrickLE_HYsT)

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

|(rrickLE)

lirerm)
| (sHorT

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

\ 4

B 15 NS2157 Input Current Limit R R E

REBEHEAF PWM iR

NS2157 N E 1.2MHz [ 25 B i PWM $2 1] 2 S i/ =15 4 b e A R et 78 B ER T, BIRBh 28 TAE7E 0%~
95% 5 = Lb 22 [H]

NS2157 7€ & B AN ESESE Drain i) N 7418 MOSFET & A1 —AMK B MK N Y418 MOSFET & .
5% VBUS<VBAT, %A\ N-FET (Q1) ] LABH 1E Hith Sz ey Al e, i —> HLTT 2R FLER KB QL MR . = )&
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MEE =~ N-FET (Q2) 52 —/MTRBFEHIT R, Q2 UM B i — S oM 1 45 FEUA K KT H 26 FELBR AR ES o

ZJE I R PR i Q2 A Q3 B ALY . Q2 [MIEAE IR BIE ¥ E N 4.8A. {RIEM FET (Q3) 11
IR LR BRFIE e PWM £ TAETE RP R R AR FPEA, Q3 B i BIE Y E y 100mA, HAEHI
SR 221, FRPAMEEM N-FET (Q3) , st En] LABH 1k Fa b S A i o 4R HE] FET (Q3) 1 HL %t =100mA,
2 A ) 2 FP A DR IME D 3R A FE

HLTE AR P

EzE GRFERD AT, HHBHEE VBAT KT VisHorn BRIMERT, NS2157 #E Nt 78 s B A,
A PARLES B |(shorm 78 FL e S HLM L & T Visnort), 1BAKT Virickig ™5 IC L Igrickie IR AR HL,  H.
SR AT LA 1PC LR, GHM RS T Viriekey BT Viores) 78 B LI TH 28 Huk 76 H B
locHareE)y, BCE SN PR UL Iy ummy B TS IR . TEBEAS I N (A], o8 F 23l PO 78 FE LR IR %
Bt DA/ M T R L A b o S SE AL AT LB E N SR EL TR L an_ Loy DRI 78 R RV
locharaey. — L HLILHL RIS B A 1T 45 UK Viores), 78 FLHRITF UGN (il 14) o Fo R 5 48 I istdid
PRl (VBAT~PGND) HIESEHL. fE BN T, W38 HIE Vioree) (3.9V~4.44V) il 1°C #%
s, ETEEAT, WS EREE N 4.2V,

FE BRI IEF SRR o, URZ AR, — BRI ES T ERBE (Voreo) V(rechs) <
#2) ik 32ms deglitch-time 2 J&, il 2 21878 U RRUE Irermy, NS2157 S5 PWM 7eH, HIB TS FE5E
J¥%o SEHLAT LAY B $ ) %7 77 2 h 7E L bit ) O (TE bit=0) He&% 1R 21178 IR I fE . 4057 A% 1°C
fIarfFae R .

BN BIFAEF A — AR, AT — S H 8 7 F A
LIl HL R VBAT <V (orec) V(RECHG):
VBUS LHEf7 (POR) , tnHHibH K VBAT <V(OREG);
CE bit P)fesl FH4%H] RESET bit E 1.
15 B A RARD T RE

RNTHIEfE R RS il dh, NS2157 Wt Fasil (TI) , —H TJ EERRHE B RE TCF
(HAME 120°C, 8RR , FEH MRS N, X TI=TCF+15C, FEHHMEE 0A. EALfTHEM
T, W5 TI & T TSHUTDOWN BI{E, N NS2157 ¢ PWM #ifil#8. 24 TJ FF£Z TSHUTDOWN B H
{5 LA R (TSHUTDOWN - 10°C) , FeHLKE .

FEEHIRESHIH STAT PIN

STAT PIN HI>k3F ] NS2157 iaf7 5% F. HiEhlZi/F4% (00H) 1 EN_STAT bit X E N1, fEIEH
e HE] STAT & FHi & “07 o fEHANZM T, STAT Pin #1245 — M aEfHst OFRID . EARREAE
%M R STAT PIN KPIRESMERG I 1. STAT Pin o] U SREKsh—A> LED 4T .

CHARGE STAT STAT
7o HFE&EN_STAT=1 Low
Foh IE w25 1F Open-drain

% 1. STAT 5| I Th &k
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78 B ] bits
CE bit

P T AE 25 P INICE bit 4 AR AR ZE IE AR . CE bit MAKHASE (0 B, MIZarbffifeE, i if
(L W, ekt

RESET bit

P2 42 3340 RESET bit FIK 2 GLF7 A 728, RESET bit "L, 4474 78 2 BT LA
. BB HE T, RESET bit &A%, RN T 77 P2 M B M i, RHe
e e K TR P B LB RESET bit.

OPA_MODE bit

OPA_MODE & T{E#z04% ] bit. 24 OPA_MODE=0 H HZ_ MODE=0, NS2157 T{E{E7t Bz, %4
OPA_MODE=1 H HZ_MODE=0, :t:}y T.{F{E Boost mode. OPA_MODE bit T.{ER 5l 2.

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

% 2. OPA_MODE TAEME=$4i
7o BB ] PIN

CD Pin

CD Pin K251 78 HUAE . 24 CD Pin NKHEHCSF (0) i, FoHfEfE. CD Pin NEH T (1) K, FEH

2k,

BOOST B #AE

24 OTG PIN A1 OPA_MODE Bit 1% 3 iz, NS2157 {fifig Boost £z 7£ IF # ] Boost iz, NS2157
3 VBAT HLE 2 VBUS (ML#( 5.05V) . 24 OTG_PIN_EN="1", H OTG_PIN_PL bit 5 OTG & Kk
A—#, MFER 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#fE
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BOOST PWM Control

[ 78 B QAL o0 F I B i Qi 1 2% Boost VBAT HLJE % VBUS it FEJEAE I il f-1E Boost
S5 R PR 25 1 o

7£ Boost mode 1, 4 VBUS Pin id#i}, i\ MOSFET & (Q1) FH.ikHt b el o 328 &) 1 b 7 PR il 46
M@ N BN MOSFET & (Q3) 58 K. Q3 & i% & Wi s nt BR 1| BB 8 B N 2.4A W IR (IS .

BOOST =X LHE3)
NS2157 P & A a5 ] g By 1 Boost Ji s 1 LB L AT, HLERHIYR M 06 LI
BOOST HAREF PFM K

1E Boost mode 4 TR, NS2157 TAETE PFM A8 DL/ R IR NI m e ok . A 1Y
TR B F T PWM A1 PFM 22 [8]~F 48 ) 4

BOOST Rz & wh 3%

NS2157 [¥) Boost #AEH UG, 32S watchdog jE& B 28 4 THE, — H 32s € & T, NS2157 5%
Il Boost #5Hids, 1EIRZSA A b ¥ BARIRE bits. F5iR5& M AT LUl POR B0 EHLIEHER

I ERY (VBUS)

NS2157 WA BRI HLE, = VBUS HURIE S, 7] CLORYT B s ML TG A sz itk . ki
HOS RTINS, 5 G PWM B, B UUIRE bits.

g AR

NS2157 WE I H LRI %, =4 VBUS L8, AIBLORY BEZ AN b e iR . — BFAa Il 2 326 1F
A T MOS & TARFEA AR,  DLRRSI il . NS2157 % PWM B Hfeds, B EHHRIRE bits.

Rt AR

£ Boost 1], 24 FEth A v T E e R BRI VBAT _ MAX BRAK T fi /s B il L BRI VBAT_MIN i,
NS2157 <[] PWM #4445 .

I’c Bt ¢
Parameter
MIN TYP MAX | UNIT
No. | Sym Name
1 fsct SCL I i 400 KHz
2 tiow SCL {1 P FF LI (7] 0.6 us
3 thicH SCL 75 H P FF LI [A] 1.3 us
4 trisE SCL £ SDA LTIt a] 0.3 us
5 traLL SCL F1 SDA T & [a] 0.3 us
6 | tsusta SCL #| START R4S {7 i [8] 0.6 us
7 | to:sTta START JRZH| SCL B FFI [A] 0.6 us
8 | tsusto SCL | STOP RA )5 37 i (7] 0.6 us
9 tsur STOP JR#&F START AR A 10 28k 25 NI [A] 1.3 us
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10 | tsypar SDA #| SCL g%k 37t [ 0.1 usS
11 | thppar SCL 3] SDA HIERHFS [a] 10 ns
[ ©) [ @ [ [ 1@ 15
[€— tHGH —Pl€— fLow —>l | —>! triSE €— —>| tFaLL l€—
I I I I I
I I I I [
SCL I I I I I
I I
@o) ! I (1)
—>: tsu:paT :4— —P:tHD:DAT:<—
I I
I I
spA X X X X

B 16 SCL 5 SDA ZEH AT EP KR FRR

@)

THp:sTA I
PR |
S%___/(__—T\$x___//_ﬁF_\\___dﬁ/ N
L _® ORI
:<_Tsu:si>: —>»!tsu:sTole— —>:

|
A NS4

~
~

17 START RZE5 STOP REKK FR R
I°C #Othil

°C [ A& AT Lk B B ATHOREL (SDA) SHATIFEhE (SCL) SRSIURFE RGN &AL 4 Z A1
Hymim i, SR A HIME A 7 Ak R, [ e BERE AR MU RE e . Besh, il
R PP B&A T (Host) « M (Slave) z7r; BN REH HA i & 88 sh A2 b 2ol A&, JF
FRAEARRL (IS T, TR AR A e A Mk U5 1) R v A T TR D B

NS2157 [ AT 8L 387 HE 1°C-Bus #Uk%, Bt L% 400KHz. SCL £k % A SDA £k
FRIOT S, s, HEE FhiZsadk. AR fE R AR % ACK f555f, SDA 2k LAk,

1°C O #ihl

NS2157 #5f MHshE a1 4
R 7 6 5 4 3 2 1 0
NS2157 1 1 0 1 0 1 0 R/W
2 4. NS2157 2344 M Huht
B

FEHEAA IR, Bk SCL 4EFF mi i, sk SDA WAURFFAAL; U4 PhLk SCL 4k fF
RSP, Hdlask SDA A REAEXCE . W 18 Jlizr, fE SCL FEEEC NG, HntRiEs, fefte
g ), BAORTE A SCL TS ISR AT £ 5747 24
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| Data change :
I
— allowed —,

SDA

Th

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

|
scL :
|
|

& 18 I1°C HEFEHmaim

A R AL o A3 SR Bl T 2 & R START RS R EZ, K H STOP MRS KRR . — kL
16T START 44, %4145 XN SCL & i SDA M “1” #] “0” [¥#e, i 19 fix.
|
|

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

& 19 1°C b4

|
| THo:sTA

-
<

SDA

—RAEHI S5 T STOP 4644, % 4AME5E XN SCL = H~Fi SDA M 0 2 1 (¥, &l 20 fias.

Slave Releases| Master Drives; Tsusto |

> 1
»i€ <€ >

SD§ >< ACK(0) or NACK(1) | | /I
:\ |

|
SCL /—\\—/

B 20 I°C S5 %M

W BT E ARSI AT B AL, BT DLEE K 1 Repeated START IR, NS 244k %ds
fefnd 2. Wi 21 Fios.
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Tsu:sta THo:sTA
Slave Releases; | | |

—>»  e—e—!

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

|
SCL m

& 21 I’C EEENG

RS
22 A& 23 Zp o) R T BRSO S N5 . BrA I NS s 208 MSB Gl 28hn) e

8 bits

s [ ERAEABE
fith

it
[ maszzes

B’ 22 I°C Bk

8 bits 0

ACK

ﬁ}g. ERFEEYNES W — 1
& D /ACK-

O] wassres ata

& 23 I°C sk
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FHHIIR

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

1-Enable STAT PIN(default)

5:4

STAT

00-Ready

01-Charge in progress

10-Charge done

11-Fault

BOOST

0-IC is not in Boost Mode(default)

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
7:6 [INLIM R/W |01: 500mA(default)
10: 900mA
11: No limit
5:4 -- R/W |Reserved
0-Disable charge current termination(default)
3 TE RW
1-Enable charge current termination
— 0-Charger enabled(default)
2 CE RW -
1-Charger disabled
0-Not high impedance mode(default)
1 HZ_MODE R/W
1-High impedance mode
0-Charger mode(default)
0 OPA_MODE RW

1-Boost mode

TEL: +86-0755-27595155 27595165
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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(default)

0 OTG PIN EN R 0-Disables OTG PIN(default)

- 1-Enables OTG PIN
IC information register, memory location: 03h, Default: 1011 0001

Bit Symbol Type |Description

75 VENDOR R |101- NSIWAY

4:3 PN R |Part number bits, 10-NS2157

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

; . RAW 1-Resets charge parameters
0-no effect, Read always get 0
Charge battery current
0000-550mA@RSNS=68mQ  693mA@56mQ(default)
0001-650MmA@RSNS=68mQ  819mA@56mQ
0010-750mA@RSNS=68mQ  944mA@56mQ
0011-850mA@RSNS=68mQ 1070mA@56mQ
0100-950mA@RSNS=68mQ 1196mA@56mQ
0101-1050mA@RSNS=68mQ 1322mA@56mQ

6:3 IOCHARGE .y 0110-1150mA@RSNS=68mQ 1448MmA@56mQ

0111-1250mA@RSNS=68mQ 1574mA@56mQ

1000-1350mA@RSNS=68mQ 1700mA@56mQ

1001-1450mA@RSNS=68mQ 1826mA@56mQ

1010-1550mA@RSNS=68mQ 1952mA@56mQ

1011-1650mA@RSNS=68mQ 2078mA@56mQ

1100-1750mA@RSNS=68mQ 2204mA@56mQ

1101-1850mA@RSNS=68mQ 2330mA@56mQ

1110-1950MmA@RSNS=68mQ 2456mA@56mQ

TEL: +86-0755-27595155 27595165
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1111-2050mA@RSNS=68mQ 2581mA@56mQ

2:0

ITERM RW

Charge termination current

000-50mA @RSNS=68mQ 63mA@56mQ

001-100mA @RSNS=68mQ  126mA@56mQ(default)

010-150mA @RSNS=68mQ  189mA@56mQ

011-200mA @RSNS=68mQ  252mA@56mQ

100-250mA @RSNS=68mQ  315mA@56mQ

101-300mA @RSNS=68mQ  378mA@56mQ

110-350mA @RSNS=68mQ  441mA@56mQ

111-400mA @RSNS=68mQ  504mA@56mQ

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

Bit

Symbol Type

Description

7:6

Reserved

- R/W

Reserved

DPM_STATUS R

0-DPM mode is not active

1-DPM mode is active

CD_STATUS R

0-CD PIN at LOW level

1- CD PIN at HIGH level

2:0

VBUS_DPM R/W

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

100-VBUS DPM threshold voltage=4.52V(default)

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

74

Reserved

3.0

BAT_COMP RIW

Battery compensation resistance setting

0000:0mQ

One Step is|24.3mQ@RSNS=68mQ} 20mQ@RSNS=56mQ,
Defautlt:0000
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Trickle current and Recharge voltage register, memory location: 08h, Default: XX01 0111

Bit Symbol Type Description

7:6 Reserved

Trickle Charge current

00-125mA@RSNS=68mQ

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

10-375mA@RSNS=68mQ

11-500mA@RSNS=68mQ

Battery Recharge threshold(below battery regulation voltage)

3 VRECHG RW [0-120mV/(default)

1-240mV

2:0 Reserved
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13 MR

SR )N R
1uH
Vaus} . VBUS v ¢ ¢ -
Y Sw IC Yoo DA N
Cin25V 3;?’15!; 22u1F 33u2F
4.7uF
“T vest ] L L
— PMID - - _ _PACK+
PGND [ +
Cpmin25 | '
————— 4.7uF Cesin —
VAUX | I _101ur T
|
I I — — :l: = I!ACKV
| 10KQ 3 10KQ Wy CSIN —
R T s seL veAT + =
| $ | [ICinterface SDA I %CfOUFT
| STAT VREG 3
| | 0TG _—LICJSEG -
I o | cD —
| $10KQ 10kQ)
| J_— =
LHesT T T o
Bl 24 NS2157 L7 57 e %
A Bl 2R A 1 R

NS2157 K H 1.2MHz [FF M, J/NMBHE . AR, 194 PCB <.
R

*  Vpus=dV
© Vpar=4.4V
lo(cHarGE)=2A
o HEHLIRSUK= locharce * 50%
P JR 10 328 3 R T FRURK LR SUE IR R/ FE 45 € 1Y) FRURR PRS0 1 10 7 H JR A
_ Vgat * (Vpus — Vear)
~ Vgys * fosc * Al
Xof T HUB LR i K S LR BT VBAT B:iL T VBUS [1—2i). #E VBUS=5V, VBAT=3V,
|IO(CHARGE)=2A It :

__3:6-3
T5+12#106%2%05 O
FEPGEFPRFR LuH FEER, ARG TSSO AN HIR /N .
3% (5—3
YA A Clul) B

T 5%1.2%106%1
JUREERS SN & 2 (ENEER T

Al
ILPK = IOUT + T = 25A
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TESCHF BV WHE AL Hi RS HHTA 2A FIER T, EBCEEWA R HRKT 2.5A*110%H)
1.0 uH K,

Wb A G
VBAT i 55 B2 1% 2B 2 Co, [AII VBAT i RS 5 HURZH R LC JEV 2%, 1l ERRE iy
HI S oy, /N Bt HL A IBAT IV 5 o

FISf, = 40KHZUEIRINFR 8 52 far th FB & Coe
1

Co=——5—=15.8uF
42 = f,° * L
HEFEP S 0603, X5R, 6.3V, 10uF PZEHLZ, FHEME.

VBUS ¥\ R 1% 7%

NS2157 ] VBUS uidf 3 —A 4.7uF (WP HES, XASHEAERR T 245, 0T Lk N FLH 1)
Tl FERAGERIE FLAR B 78 IR SR T RERS, T4 N FEYR I 2 A2 UG, i\ VBUS LR &=k
Mg iy et b HEFEAE IR 58 25V (1) X7R B8 X5R [ 4.7uF (&%, HRATREFELT &S .

[Ei, PMID % th 75 B —AM A 25V ) X7R 8% X5R [ 4.7uF HIM&EHZS, Rl REsEintH .

RSNS HBH &R

RSNS LI EHCR T H A BUE ) . FlaniksE 68mQ M, REHHERIEN 2.05A, NMH
BH LT Jy 0.286W, ML FEAE DA KT 0.286W Y HLFH,
HEFF LTI 12W, FEEE 1%[K I Fr Dh R HifH

Layout i JR I}

XIT PCB layout, FFIEWAFHEE, [HEE

1) NT SRR EAEMERE, VBUS-PGND 2 &R RN A ROZR AT REEEIR PIN 5] B4 &

2) it EBUR RSO G A A,  DUAR R MRS X 5 (SW-LC-PGND) i H
e N T Bk msdie s i, B =) DA/ ME S LR A B 15 W] 25,

3) RSNS HBHM 5] IS B 51 200 K X6 N 5] F, AR e E R LM A0 H ORIy H E 2 2 R PR A
AT B PH B AR, BRI DA IME IR B X . BB RTEE, PR E TR
B (R ZREE K RS .

4) P AR RATIT S H O SR, I H AL PGND igs Rl B BAREFT Wi Th R i 20) .
JITA i 1R /M 5 4 B 2 K LR AR

5) PCB T — Al K E, HE@d il fLAUEE T A i AF Rl (DR 2 Ml Lk,
O PGND A 2 Mg fLiEs:, /MBS oas i 1 ANdfLiER) « M HEFF (8 A i 047 10

(ThEMAVIME S, DUIE BB DX B RN, kN Mg 75 R R R 3 Mgt 75 ) B, s ] — A B
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