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4 VLA

NS2157 J&—#Atxd | i 8 #5208 A ob B A PR A B T A R Sl R B0 . RS k. Sof
USB JF oA s7e s BRI Fr . AT 1PC 4 LI 78 LS BORAH SC i B AT i e . 05 45 /)25 PWM
25 ThE MOSFET 4\ HL BN | i v A P L A0 b 1 181 DA R 7 FL 2K O R T BB SR I B/ N WCSP
A1 QFN 3k,

NS2157 73 DYANF Bt b b AT 78 ¥ BS S YRR TEE IR AME 2 R . SN FRIR R B Bl IR I7E
WG EME o AR i A P AT N R KT, Fe b A B AT I ) e A e I A
N PC O R Mt A b e . IEHISAT W], fn SR Bt b AR T P BB IR AL, AP [ 3 35T/ B 78 H A 9
MR RGN BEIR A R e TR . RO 1PC R A ENL. 1
el RS, S EEERGE (T FH—H T3N3k T 120°C (F/EHETED 1, @b 78 d
Mo NTCFF USB OTG #3fF, @il Boost Hi K, NS2157 figfEHefit 5V VBUS H%.

NS2157 RH LA EMI IR, SRR RS EMI. RN 2 4EFE 1K EMI MRS EF A A BC &
Kl AN [F R 7 2K

NS2157 % 20 5]/ WCSP 3541 20 5l QFN &% .

5 NS2157 R Ihie

PART NUMBER NS2157
VOVP (V) 6
D4 Pin Definition oTG
IcHarcEax) in HOST mode with R(sns) = 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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7 NS2157 5| e XL X IhEe

SIHFS B4 Hig
WCSP QFN
ALA2 17,18 VBUS FEHUMA NG AT USB-OTG firth i, % 4.7uF, 25V [{)55 8% i 5]
PGND
A3 19 VBST A TIEE NMOS & FH 24 HLIR, 4% 33nF (M R fa & 3 SW
A4 20 SCL 1°C 2 U Ao
B1,B2,B3 | 15,16 PMID B3 S HE MOS R il 8 IR 4% 50, #% 4.7uF, 25V 1 HL4E 3] PGND
B4 2 SDA I°C 5 R
C1,C2,C3 | 13,14 SW TFICum, B 1uH Hi
ca 3 STAT FHURZASTER 1Y Open_Drain #iith, 7N 25K, 78 HIN = BE
D1,D2 11,12 PGND IS
D3 5 GND #
D4 4 OTG OTG ffi e sz 51 Al
El 9 CSIN FEHL IR SR AN 5] A
E2 8 CDh FLHLICHI G, CD=0 7 fife, CD=1 7 ri K]
E3 7 VREG P Bias UM S, #2 1uF 3] PGND
E4 6 VBAT F b R T 3\ i
1,10 NC No Connect
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8 ZXBRATEH

S 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
SW, CSIN, VBAT, SDA, SCL, OTG, CD
LIPS ERES -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 [a]HJE 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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o FEHSMRE

WA Z&AT: Ta=25°C (BRAEREAIBLED

2¥ M B/ L Bic) BKR | 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=68mQ, 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
||NL|M:900mA 790 830 900
BATTERY CHARGER
V(sHorT) Battery short voltage Vgar falling 2.3 \
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Battery short voltage

V/(SHORT_HYsT) ] Vgar rising 100 mV
hysteresis
I(sHorT) Battery short current Vear<2.4V 50 mA
Battery trickle charge ]
V(TRICKLE) Vgar falling 2.65 \Y
voltage

Virickie_Hys | Battery trickle charge

Vpar rising 150 mV
7 voltage hysteresis
|(rricKLE) Battery trickle current Vear<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
o 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 Var rising, as percentage of
113 %
threshold V(oree)
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-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 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

www . hxkchips..com 13480102028 8 2018 Copyright © Nsiway Technology



" 14 TSR R ERA T NS2157

Y SHEN ZHEN NSIWAY TECHNOLOGY CO.,LTD Feb 2019 V1.0

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 \%

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 \%
ViL’e Low-Level Input Voltage Vpui-up=1.8V, SDA and SCL 0.4 \
In_’c Input Bias Current Vpui-up=1.8V, SDA and SCL 1.0 uA
fisey 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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10 BLAVRRME 2R

MRS AN A, Ta=25°C, fosg=1.2MHz, RSNS=68mQ, WCSP Package C(F&AE455135EM)

(B m— : , ———— O —
o VSW T R ";;j"‘.;_‘.i.ﬁv_i‘;,VSW"E n___
2f o T R I e —per R ] 2 L L i Ir‘"- * g
[ g Lok . ][::]?25 ioﬁ?ﬁm/ﬂ m\A ]{ }ggﬁzgmﬂ [ Looa ][::]OT %bﬁ?/ﬂ n}& ][ géf{sgm}
3 VBUS=5V,VBAT=3-8V7IO(CHAARGE)=1-75A, & 4 VBus=5.5V, Vgar=3.8V, |0(CHAARGE)=1-75A,
PWM 75 Lg% PWM 72 HLIH 7%
Te‘ binkiod
VBUS
D
B
lﬁ IBAT
[ e oo, WP Ol ) WY A TP R G T B
5 VBUS=5V7VBAT=3-8V,IO(CHAARGE)=1-75A1 6 VBUS=0'5V1I(IN_LIMIT)=O-9A|VBAT=3-8Va
No input current limit, Adapter Insertion
Charge Current Ramp Up
78 HBLAZCRVS loch &k ZL 14
100%
90%
&
# B0%
.................... ﬁ T0%
: Charge Mode,5.0VEUS@3.0VBAT,68m0
s ] - B 4 60% Charge Mode,5.0VBUS@3.6VBAT,68m0
: : ] - Charge Mode,5.0VEUS@4.2VBAT,68m0
B EEEEEE S o 50% !
- : : . : . : : ] 550 750 950 1150 1350 1550 1750 1950
(@ 2oy ® o Jiv e ? S J R ochLF (mA)
E 7 Vgys=5V ISE‘F[E 500mA,Vgar=3.8Y, IO(CHAARGE)=-‘& E 8 Charger EffiCiency VS. lgat
BN 2.05A, Vi ppw=4.52V, VIN_DPM MR (WCSP Package)
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Tek Lk — I ——— TekiT | : I : | El R

VSW

L

A / J . .
: . . . . L : ; ] D 200V 400 EEGY) 7
@ 20V o }[2.00;.5 2505;_:/:/@ o I oo l[ i W voa
E» sooms 10M 45 720my =

138 2018 == = = —
[ ] THE  BLME  BLE  REE ]@ @ g, Fou =i EBAE hER L35 2019
oﬁﬁ}f 1.148MHz 1.444M 1.137M 7.764M 1.358M 9%21’3 663 669 666m 671m 1.07m
9 OTG BH,, VBAT=4V, ILOAD=50mA, & 10 OTG #H=, VBAT=4V, ILOAD=0.5A,

PFM R PWM £,

Tek {21k [ [ i 1 1
i OTGIER R ZEvs. ik 25 1t Hh 22
100%
4 s
90% \-/ ==
D oo -
ﬁﬂ; B0%
Eicd
8 0%
o m— OTG,VBAT=3.0V,68m(], 1. 2MHz
2 60% = 0OTG,VBAT=3.6V,6Bm}, 1 2MHz
OTG,VBAT=4.2V,6Bm],1.2MHz
50%
@ o ) ]{mo”s TS0 m@ 0.05 0.10 0.15 0.20 0.25 0.30 0.35 0.40 0.45 050
1.00A 10M &5 3.04V 148H 2018 -
[ FHE BNME BAE TES J 13:08:49 IBUSHLEE (A)
@ iiE a1 FEIEL
11 OTG %3k, Startup, 3.6V VBAT, B 12 OTG # =, OTG Efficiency Vs. loyr

44ohm load, additional 10uF X5R across VBUS
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11 TheegmtER

PMID NS2157
a1 Q2
VBUS L] L SW
1 T ] VBST
STAT ‘ Charge Pump Q3 4
PWM | VREG VREG
CD System 05¢ Modulator |:
Logic A A AA
0TG 0 PGND
7y A oD
SDA T2 CSIN
Interface
SCL VBAT

B 13 NS2157 ThEeEEMER
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12 SR

NS2157 J&— & T8 & 7 r it FI R SR A P b Y iR AR U 2A P ORRCHith 7e A BILES o 28
XRFEN R, HARBR BT IR B AR A RS AT ROR AT T, R T rIt R R ). 45 SRR
T ai i gy USB Ahscft i, EA 78 A R GEE 1 1°C SR AT DR A5 F B — ik B ) R 37 A v
GET

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

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

NS2157 7o L FEELHE: Wih I8 MERAME RPN B . @ ML T AT B AR R A SN A
PR ER 7S HRE . L A AN VIN_DPM S0 B IR . 5 S A1) 1) 22 4 g v 4%
N PC O 22 A EAN TS o FEIEH TAEWIE, i 5 NS AR R AT, S S ER R, &
N FEASRS, S A A shid N HEIREE X, (SLEEP_MODE) &A=, (HZ_MODE) . it I*C #:1,
O AT DIOKs 78 IR R 545 L. 75 78 A TR], SO B P 39 R 2 T, — B TR E B2 120°C (77
FEZRTIID) , WUNFRHHR. AT R OTG W& MMEH, NS2157 iy VBUS #24t 5V (Rt , 7F
4 USB On-the-Go(OTG)iz{T#iE .

NS2157 K 1.975mm*1.575mm 20 5| gAY (WCSP) EH 2681 4amm*4mm*0.75mm QFN20
B4
BN ERY
WA E R

NS2157 A B NG ER R, S A BE (VBUS-GND) H 3 & R R A s2 ik . 24 VBUS
R 6V I, o PWM 428, @B RIRE bits. 24 VBUS FREE A\ KR H & BI{ER,
HRIRASIERE, RE TR HE .

REHRAR

IR VBUS H R AR T HEIRE 3 N BME (BI VIN. MINSSVBUS<CVBAT+VSLP) |, TS T3 AT

FRIEIRA A ohae T LABG 1L VBUS HE R AT, Hih IR SN VBUS. ZEREIRAE AR, S ) BH T 5%

B QL 1 PWM #4385, 24 VBUS HJETFE % SLEEP_MODE iE 1R VBAT+VSLP_EXIT, H&ET
VIN_MIN, & F S 78 i ififE .

£T DPM H ALK

FEHIPIE, G R A N LR D) R TC IR R At C AR B BN 7S R LN, VBUS FLHOR 2 N, 24 VBUS
TEEZ VIN_DPM {8 (BRIA 4.52V, FAFasrl 80 I, &5 B/ 78 iy b N R — 2 . 2
SR HEN DPM A, el R TBROEE, 50 7 s Haso K IR A% B AR D)3 E & RC s -
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F AR
o AR

NS2157 P B HL i s gy riuitfe, =4 Fais F s R B P SRR T 7™ A Qe L I, T DA PR e 4% AT
M oeas it ettt . el B Rt ot e 26 PRI, R R PWM Bt ds, BEARIRIRE bits. 3 VBAT TF#
2 e MR AR, 5 EREER IR 78 LR -

HL A B PR

EIE e AR b, SR B e A T4 B BRI FE k. VSHORT, o0 A B 78 L HL RN ISHORT (A
{ 50mA) , HZ VBAT FFH2IEEAE =GR HTTRR L L

Watchdog R 2%

FEIEH ZEBiAEd, NS2157 52 32S watchdog & I 2845, FHLEERIL 1°C #2104 f7 32S watchdog
ENEe. 7F 32S E R EM 2 5, “TMR_RST” bit HEi%EN “07 . R 32S @i 25T, RHES
B BEARIME, SHEUBIANRBRS R H, HEEH IR bits.

b r B\ R R A

A P9 BN HL ORI PR B R PR S N PR BRI L 9 500MA, AT I 25474 O1H rhfifids
il bits CEL A HIR IR -
TR

MIEFERCAEN B IE R, NS2157 #EANFE A, 7E7 T, NS2157 Jlid Fo A2 i 25 2%
SRR BN, BONEIR, FOEE, EEFHEEE OO . TR IE, EAN LR
{HH AP AN IR E B .

K 14 BoRfE4eH) CCICV e b2k, th7e o i 2 A A BRI B AN AR -

15 BIRTEERBIAN, fN TR G PR g e () SR e i 2. X T NS2157, VIN_DPM 1 i%
BME. BN PR IE A 2R E HUE R R N PR B Sh A IR A e 1°C B R A AR A
wWHE.
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V (orec) - . \

Charge Voltage

loccharee)

Charge Current

e

V trickLe)+V (TrickLE_HysT)

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

l(trickLE)

| rerm)
| (sHorT)

A\ 4

»le »le

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

B 14 NS2157 Without Input Current Limit 78 ELIRFEE

V(oreq)

\

Charge Voltage

/ Charge Current

V rrickiey+V (TRICKLE_HYsT)

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

I(TRICKLE)
I(TERM)
I(SHORT)
< »la »le >
) | L ) »
Short Chargel Trickle Charge | Fast Charge and Voltage Regulation

B 15 NS2157 Input Current Limit R EHIREE

FEERXF pwm 5
NS2157 N B 1.2MHz [7]25 B #5528 PW M 47 il 28 S 1 15 % HY e A AT E v 78 B HEL AT , SR Bh 2% TAE7E 0%~
95% 5§ =t 2 [d],

NS2157 7€ & EMAE PN ESE 3L Drain i) N 741 MOSFET & A1 —AMKE M) N Y418 MOSFET & .
% VBUS<VBAT, %A\ N-FET (Q1) ] LABH 1E Hith Sz Ay il L, i — BT 2R FELER KB QL M . = )&
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MEE =~ N-FET (Q2) 52 —/MTRBFEHIT R, Q2 UM B i — N oM 1 45 A K AT H 28 FELBR AR ES o

I JE I R PR 2w Q2 A Q3 B ALY . Q2 [MIEAE IR BIE ¥ e N 4.8A. {RIEM FET (Q3) 11
IR R BRFIE e PWM £ TAETE FP R R R AR R, Q3 i BE Y €y 100mA, HIEHI
SR 2211, FKRPAMEEM N-FET (Q3) , st n] LABH 1k F b S Ay i o 24 IR FET (Q3) 1 HL %t =100mA,
2 A ) 2 FRP A DR M 2R AR FE

HLTE AR P

TS GEHED 281, ZHil s VBAT KT VisnornBIERT, NS2157 B AL 78 HUE B,
5Py DL FAE LsHorm 78 HLe 2L HUE TS T Vishorn, 11K T VarickgM s 1C B Irricke AL, H
B FER AT DU 1PC e . SR H RS T Virickieyy 1BAKT Vioreg), 70 L HELIR BT 2 PR 7o i LI
liocharcE)s B 5 HI A PRI I |(|N_L|MT)~§5(E/J3EEEEE?JIL FEREAS WA SLIIIE], S8 Fr 2 P 78 v B i 0
e, DL /MBI R B e e ph & .l AL AT DABEE f AN BR 1 FR ooy AER T 7R FRL HL IR
locrarcE)ye — B HLIBHL R IA 2875 85 LK Viores), 78 HLHLRIFAR IR/ (1] 14) o LIRS 38 St
Pl (VBAT~PGND) HESIHL. EEHUEAT, M HAE Viores) (3.9V~4.44V) i@t 1°C #
P . EEERET, HTa R E N 4.2V,

FEENAEH LR AR b, feR&IEiaEae, —HRE SR TERBIME (Vores)VRecHs) <
#2) Kik 32ms deglitch-time 2 J&, #2126 1L 78 F A Irervwy, NS2157 K50 PWM ZoHL,  FL it 78 B 58
Jo MRS DA B 4% ) 257 s 7E HLZ Uk bit 24 0 (TE bit =0) 2k 1R 78 i i shfig. 40957 LA3% 1°C
TRy .

R AN AT A AR R, 2T 4N 78 A
LIt LR VBAT <V (orec)~V(RecHG):
VBUS EHEA (POR) , 1R HIHLE VBAT<V(OREG);
CE bit P)4fesli FH4%H] RESET bit E 1.
B ER B A AR D BE

NTBEfE R AR S B A, NS2157 ISR 45iR (T, —H TI A RE R TCF

(HRME 120°C, FALEA) , ZRHEBERITE TH. ¥ TI=TCF+15C, 7RHHEGMKEZE 0A. TEAT(THH

T, WS TI & T TSHUTDOWN BI{E, N NS2157 ¢ PWM #ifil 8. 24 TJ FF£Z TSHUTDOWN B H
{5 LA R (TSHUTDOWN - 10°C) , FeHLKE .

FEERESHIH STAT PIN

STAT PIN H2RE B NS2157 1744 A% /74 (00H) H EN_STAT bit W E ~"1"H, {EIEH
o HUE] STAT & FHiE “07 o AEHAMZE T, STAT Pin 4124 T — &bt ORI %t . EAFEERE
244 STAT PIN (PRSI0 1. STAT Pin A LA SRIRE—4 LED 47 .

CHARGE STAT STAT
7o L FE&EN_STAT=1 Low
FHoAth 1E 7 264 Open-drain

2% 1. STAT 5| [ Thek
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78 B ] bits
CE bit

107 2 ICE bit B RDR AL A4S 1 A2, CF DICVIRIT (0) B, M7 Hufieh, i
(L) B, WAL

RESET bit

Pl 7547 38 10 RESET bit JISK LA 7524, RESET bit WLl 45775 4 550 Rrsskik
. —FSHB RS, RESET bit & HahH% . MR N T EAmIFt 2 A7 SR . FHEH
{5 75 LR FHHE R R P B RESET bit.

OPA_MODE bit

OPA_MODE & T{E#z04% ] bit. 24 OPA_MODE=0 H HZ_MODE=0, NS2157 T{E{E 7t HifHiz. X4
OPA_MODE=1 H HZ_MODE=0, :t:}y T.{F{E Boost mode. OPA_MODE bit T.{ER Azl 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 = F 41
7o BB ] PIN

CD Pin

CD Pin K25 178 AR . 24 CD Pin NKHCST (0) i, FoHfERE. CD Pin NEH T (1) K, 7o

2k,

BOOST B #/E

24 OTG PIN A1 OPA_MODE Bit 1% 3 fitzr, NS2157 {fifig Boost £z 7£ IF # ] Boost iz, NS2157
3 VBAT HLE S VBUS (MiA{i 5.05V) . 24 OTG_PIN_EN="1", H OTG_PIN_PL bit 5 OTG & Kk
A—#, MFE/R 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 ffk
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BOOST PWM Control

) 7 AR AL, 08l AR AR s T 25 Boost VBAT LA VBUS i VAR I il fR1F Boost
ST LY B 2 T o

7£ Boost mode 1, 4 VBUS Pin id#}f, i\ MOSFET & (Q1) FH.tkHtith i el o 328 &) 1 b 7 PR il 46
M@ Ny BRI MOSFET & (Q3) 58 /K. Q3 &% & Wi s int R 1| BB 8 B N 2.4A W IR (FEIBME) .

BOOST =X LHE3)
NS2157 P & A a5 ] g By 1 Boost Ji s 1 BB AT, HLER SR\ 6 LI
BOOST #HAREN PFM R

1E Boost mode 4 TR &R, NS2157 TAETE PFM At DL/ R IR NI S e ok . A 1
TR B F T PWM A1 PFM 22 8] F 48 )4

BOOST R Z & wh 3%

NS2157 () Boost #AEH U6, 32S watchdog jE i 28 4 THE, — H 32s @i & v, NS2157 5%
Ml Boost #5Hds, 1EIRZSHAEAs b ¥ BANRIR bits. #5754 7 LUl POR B0 EHLEEHIERR .

I ERY (VBUS)

NS2157 Py &t IRy s, 4 VBUS MUK milf, AT RAGRY B MG as R 32 B0 . ki
HE BRI RS, SO0 PWM #8638, 1 BHHEIRE bits.

L H B S

NS2157 BRI B, = VBUS Id8I, ATCLERY BEZ AT b e iR . — eIl 2id 3826 1F,
A T MOS & TARFEL AR,  DLRRS 0t B iit. NS2157 % PWM B sy, B EHRIRA bits.

Rt AR

7£ Boost HIIA], 4 H i SR v T F R TR BRI VBAT _MAX B T f /) Bt L BRI VBAT_MIN I,
NS2157 <[] PWM #4445 .

I’c it
Parameter
MIN TYP MAX | UNIT
No. | Sym Name
1 fscL SCL I i 400 KHz
2 tiow SCL {1 P FF 2L (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 [H] 0.6 us
7 | to:sTa START JRZH| SCL B FFI [A] 0.6 us
8 | tsusto SCL | STOP RA )5 37 ) (7] 0.6 us
9 tsur STOP JJR#&F| START AR A1) 28 25 NI [A] 1.3 us
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10 | tsupar SDA %I SCL fZET I [A] 0.1 us
11 | thppar SCL 3] SDA HIErHFS [a] 10 ns
[ ©) [ @ [ [ 1@ 15
[€— tHGH —Pl€— fLow —>l | —>»! trISE €— —HtFALL:(—
I I I I I
I I I I [
SCL I I I I I
I I
oy | 1)
—>: tsu:patT :4— —>: tHD:DAT:<—
I I
I I
spA__X X X X

B 16 SCL 5 SDA ZEHiE AT EP KR FRR

@)

THD:sTA I
PR |
S%___/(__—T\$x___//_ﬁF_\\___dﬁ/ N
L _® 1 e 9
:<_Tsu:3ﬂ>: —»!tsu:stole— —>:

|
A NS4

~
~

B 17 START RZAEE STOP &K FXREK
I°C #OthiY
1°C A FH A HRAT R R . BT8R4 (SDA) S5 HATI AN (SCL) RSz E RSN &N 54 2 18] 1)
Y@ WAL . A1 7 Ath kIR A, B RERE R R R e s . tkak, @
WIS &AL (Host) « M (Slave) 2 7%r; @il fEs RE R % & 688 sh 2 b 5ds otk i, I
PRI S S, e e A R AR A A bk vy i ) A& 3 AT 1 S B

NS2157 [ 8 4TH: O3 hRHE 1°C-Bus #iks, & 1H % 400KHz. SCL £ i\t SDA 2 A
MR AT B, BOER, HEE N hoZagk . R E I FE P A &% ACK {550, SDA £k HEEHifk.

1°C ¥ O Hhk
NS2157 #5f MHsHE a1 4
A 7 6 5 4 3 2 1 0
NS2157 1 1 0 1 0 1 0 R/W
£ 4. NS2157 2344 M Haht
B

FEHEAA IR, Bk SCL EFF mi i, sk SDA WAURFFAAL; U4 PhLk SCL 4k fF
RSP, Hdask SDA A REAEXCE . W 18 Jlizn, fE SCL FEREC NG, HdtRiEs, fRefte
g ), BAORTE A SCL TS ISR AT £ 5747 204
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| Data change :
I
— allowed —,

SDA

Th

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

|
scL :
|
|

&l 18 1°C Hig A4

A R AL o A3 SR Bl T 2 & R START RS R IE 2, K H STOP MRS R, — kL
5T START 448, %4452 XN SCL &= H~F i SDA M “1” 2| “0” i#e, WK 19 s,
|
|

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

B 19 1°C ik

|
| THo:sTA

-
<

SDA

— KA R T STOP 444, %44445E XA SCL & H~FIN SDA M 0 #) 1 ¥, & 20 fix.

Slave Releases| Master Drives; Tsusto |

> 1
»i€ <€ >

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

|
SCL /—\\—/

B 20 I°C 5%

W AT E ARSI AT B AL, BT DLEE K 1 Repeated START IR, NS 2844k T %ds
fefnd 2. Wi 21 Fios.
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Tsussta ThHp:sTA
Slave Releases; | | |

> @ e

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

B 21 1°C EE&EH

RS
22 A& 23 Jp o) son T BRSO S N8 . BT U S E 208 MSB Gl 28hn) s

7 bits 0 8 bits 0 8 bits 0

v [ EREEMRE
Tk

P
[ meszzus

B’ 22 I°C Bk

ata

s [ Frsmmins @ — 1

O] wmssres

& 23 I°C sk
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HIARIIR

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

7:2

Charge battery regulation voltage, default=100011 VOREG=4.2V

000000~010111,VOREG=3.9V

011000~011111, VOREG=4.1V

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

0-OTG pin active LOW

OTG_PIN_PL R/W - -
1-OTG pin active HIGH(default)

0-Disables OTG PIN(default)

OTG_PIN_EN R/W
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

1-Resets charge parameters

Reset R/W
0-no effect, Read always get 0

6:3

Charge battery current

0000-550mMA@RSNS=68mQ  693mA@56mQ(default)

0001-650MmA@RSNS=68mQ  819ImA@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

0110-1150mA@RSNS=68mQ 1448mA@56mQ

IOCHARGE R/W

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
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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 24.3mOQ@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
10-375mA@RSNS=68mQ
11-500mA@RSNS=68mQ

Battery Recharge threshold(below battery regulation voltage)

1-240mV

2:0 Reserved

www . hxkchips...com 13480102028 25 2018 Copyright © Nsiway Technology



N

AT BRAE]

SHEN ZHEN NSIWAY TECHNOLOGY CO.,LTD

NS2157
Feb 2019 V1.0

13 MR

SW

VBST
PGND

CSIN
VBAT

VREG

B 24 NS2157 %R FH B

NS2157 K 1.2MHz TR M, JNMBHEE . AR, 194 PCB =3,

SR N R
Vaus| * VBUS
|
cwzsv—T—
4.7uF I
= l_f PMID
CF’MlDz5
————— 4.7UF
VAUX | I
| | =
| 10KQ 3 10KQ Wy
| ® gl scL
1KQE | FCInterface SDA
| | STAT
| | oTG
I o | cD
| $10kQ 10kQ|
| 1 1 |
LhesT__ o
S ARk R
LRI
*  Vpys=5V
o VBAT:4-4V

lo(cHarGE)=2A
EEEE EE/}ﬁéXYBZ: IO(CHARGE *50%

R R P B 988 o B R T B L TR SO [P R/, 45 7 I LR FR S0 ik o L IR
_ Vgat * (Vpus — Vear)
Vs * fosc * Al

Kb T RO R B R HI TS LR AT VBAT #:5EF VBUS ) —2Fi). NIFE VBUS=5V, VBAT=3V,
|IO(CHARGE)=2A [t}

3%(5

-3)

T5+12+106%2%05

FEUE FIARAR TuH B, SRS T SESUBORNIEAE FEIR K /N o
3x(5-3)

U FEL A DA FELA -

Al

1

=———= =1A
5%x1.2%100%1

Al
ILPK = IOUT + T = 25A

uH
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TESCHF BV WIHE AL Hi RSN 2A FIER T, EBCEEWA LR HRKT 2.5A*110%H]
1.0 uH K,

WA G
VBAT i 55 B2 % 2B 2 Co,  [AII VBAT i FE S 5 HURZHRY LC JEUE 2%, 1l ERRE iy
HI S o, /N Bt LA IBAT U 5 o

FISf, = 40KHZUEIRINF 852 far th FB & Coe
1

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

VBUS ¥\ R % 5

NS2157 ] VBUS uidf 3 — A 4.7uF (WP HES, XASHBEAERR T 2845, & nT Lk N #L 1)
e FERAGEROE FLAR B 78 IR SR T BRSO YR I 2 A2 UG I, FE\ VBUS B R &=k
Wiy et b HEFEAE IR 58 25V (1) X7R B8 X5R [ 4.7uF (@B, HRATBEFELT &S A .

[Ei, PMID % th 75 B —AM A 25V ) X7R 8% X5R [ 4.7uF FIFEHEZ, R REsEint A .

RSNS HBH &R

RSNS LI EHC T H A AUE I . FlaniksE 68mQ HFH, RHEFHERIKE Y 2.05A, MIH
BH LTy 0.286W, ML A E DA KT 0.286W Y HLFH,
HEFF LTI 12W, K5I 1%[K I Fr DhR Hif

Layout #fi & &)

XfT PCB layout, RNAIENAEHHEIEE, HEE

1) NT B EAEMERE, VBUS-PGND 2 [HEH: M N A ROZR AT REEEIR PIN 5] B4 &

2) BRSO G A A,  DUA SR MRS X 5 (SW-LC-PGND) i H
o N T Bk msie i, G B e LA/ ME S LR A B 2 15 W] 25,

3) RSNS HIBH 51 JE S Bz 5| B8 6 R 5] B b, A e 7 AT R B R H F S 2 T4 A
TR PH S A 2R, T B AR DA IME IR B X . BB AR TEE, PR E TR
W (B E LB KRS .

4) T EARHEAEAE S B B HRE, - HEE PGND Gas s B AL BEA R Wi R e L) .
BT A 2 1] (1) /M 5 78 2R B 2 K LRI A%

5) PCB T — A K, HE@d il fLAUEE A i F Rl (DR 2 Ml Lk,
O PGND A 2 Mg fLiEse, /MBS oas i 1 ANdfLiER) o M HEFF (8 A i 047 10

(ThEMAVIME S H) , DUIE BB DX B IR, kN Mg 75 R o R R 3 Mgt 75 ) B, s ] — A B
MR 5 1o J2 AT DR I (A R B 9 B, — AN /N IR A o) R — M5 5 12 gl 2 ik /) b 3 e 75 i
H B RERR E L MU B 5 .

6) RH B ELE (VBUS-PMID-SW PINS) 447058 244K,  PARG B8 s it it i 7
A k. PGND Pins Mz R )=, PUEE A B (KM MOSFET 12 [3] HLif .

7) RATESK: PMID Bi%i 4.7uF BZS4EUE PMID PIN Al PGND PIN Z B/ E, LLB/MLES R
BRI . [FRCE 4.7uF AR TATRERISEIE VBUS PIN A1 PGND PIN Z [ & . 1Kl 27 Fis:
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———————————————— L1
VBUS | = I sw R1 Var
i o i
I ill
1 High Al
i 1 Frequency 1 -+
ViN [ QU e R Ay S - ——  BAT
— PMID Current PGND
Path

o] el S Sal|

B 25 BB RASBRE
Layout 2445

Charge Current Direction

Rsns

To Inductor To Capacitor and battery

l Current Sensing Direction

To CSIN and VBAT PIN

B 26 RSNS HFH PCB Layout %41

VBUS
PMID

‘I!]SW
PGND

M 27 #MANEBEZALER PCB layout 41
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14 HERFLS

TOP VIEW BOTTOM VIEW
PIN/AiCORNER 4 3 | 2 1
R = to 0o 0
D0 -
: E;r_—:@_@:@_@:—r;ow
O @0 O
\ | T
o [P PP Q-
fe——— 1.56:0.025 —>| PN L | J
g 0.40
< 1.20 > 20X @ 0.265+0.025

T i 0.025£0.01
0.35£0.01
0.58+0.042 3

4 O O U U 0.205:0.02

UNIT: mm

28 NS2157 WCSP #3#EE
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TOP VIEW

|<7 4.0+0.1 41

BOTTOM VIEW

JUuuuu i
I I o
_1 o
+l
A | ) E_ - %
D i}
5 . -
+l
S S -
A |
= /I -
~y_ | __ L
I ||
. MO0
| SN 1
| o5 | )
I
— 265£0.1— 0-4%0.05
UNIT: mm
0.2+0.05 ﬂ;[j—D—D—D—D:Li 0.75£0.05
0.02+0.03
SIDE VIEW
29 NS2157 QFN #H3&(EE
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15 BEEFH

AN BB FTRBEIK 7 AR SS BEAT R IE . B0k, 1458, SOABURETENS, IR AU R A
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