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12 VP1P2 1.2VABR G BEIR

13 MCULDO 3.3VEHNEMCUAL

14 VDD SVHNERRGHBER , HIUFBEBRBZIGND , RATRESFILSIH

.5 VINALL ICHteEE I , AEMHEBEBEY HSE—REEEZESIM , HIWFREBSZIGND , R
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Tab. 6-1 iTMER
Part Number Order Information Package Package Qty Top Marking
94056
PL94056 PL940561QN42 QFN6x6-42 2500 RAAYMD
PL94056: Part Number
RAAYMD: RAA: LOT NO.; YMD: Package Date
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7 BRSH
71 LNBKREEF Note)

Over operating free-air temperature range (unless otherwise noted).

Tab. 7-1-1 X WM AEEE

MIN MAX Unit
VA, VC, VBUS, VBAT, VINALL, CSP1, CSN1, 0.3 40
CSPBUS, CSNBUS, SW1, SW2
VGA-VA, VGC-VC -0.3 15
VGA-VBUS, VGC-VBUS -0.3 15
BST1 to SW1, BST2 to SW2 -0.3 7
Volte.lge range at | HG1 to SW1, HG2 to SW2 -0.3 7 Vv
terminals % "= "cc2, DPC, DMC 0.3 22
DPA, DMA -0.3 15
COMP, FB, VMON, SCL, SDA, INT, RXOVER,
RXCRC, IREF, VP1P2, MCULDO, VDD, VREF, -0.3 6.5
LG1, LG2
Others -0.3 6.5
7.2 BESH
Tab. 7-2-1 BEZEH
PARAMETER | DEFINITION MIN MAX UNIT
Tst Storage Temperature Range -65 150 °C
T, Junction Temperature +160 °C
To Lead Temperature +260 °C
VEsp HBM Human body model 2 4 kV
DS-PL94056-Rev.1.0 www.powlicon.com 6 of 21
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7.3 HEFEAZHE (Note 3)
Tab. 7-3-1 #EEAZRHE
MIN MAX Unit
VA, VC, VBUS, VBAT, CSP1, CSN1, CSPBUS, 03 32
CSNBUS, SW1, SW2, VINALL ’
VGA-VA, VGC-VC -0.3 12
VGA-VBUS, VGC-VBUS -0.3 15
BST1 to SW1, BST2 to SW2 -0.3 6.5
Voltage range at | HG1 to SW1, HG2 to SW2 -0.3 6.5 Vv
i (Note2)
terminals™®=% "cc4, cc2, DPC, DMC 0.3 22
DPA, DMA -0.3 12
COMP, FB, VMON, SCL, SDA, INT, RXOVER,
RXCRC, IREF, VP1P2, MCULDO, VDD, VREF, -0.3 6.5
LG1, LG2
Others -0.3 6.5
7.4 #HHEEE B (Note 4)
Tab. 7-4-1 RAMEERESR
Symbol Description QFN6x6-42 Unit
(X7 Junction to ambient thermal resistance 30 AW
Buc Junction to case thermal resistance 8
Notes:
1) Exceeding these ratings may damage the device.
2) All voltage values are with respect to network ground terminal.
3) The device function is not guaranteed outside of the recommended operating conditions.
4) Measured on approximately 1” square of 1 oz copper.
7.5 BEREHT
(Typical at VBUS = 12V, VBAT = 3.6V, T,=25°C, unless otherwise noted.)
Tab. 7-5-1 BS54
SYMBOL | PARAMETER | CONDITION MIN TYP MAX | UNIT
Power supplies
VBUS Input voltage on VBUS 3.5 32 \Y
VBAT Input voltage on VBAT 3.2 32 \
VINALL Input voltage on VINALL 3.2 32 V
Vv VBUS under-voltage lockout Charging mode, rising edge 3.5 V
UVEOVBUS threshold Hysteresis 180 mV
VBAT under-voltage lockout Discharging mode, Rising 3.2 3.3 Vv
VUVLOivBAT threshold edge
Hysteresis 220 mV
Vovio vt :er:ja':\tl;lc;l é.mder-voltage lockout 192 v
la_shutdown shutdown current VBAT=8.4V,EN =0 0 1 pA
lQ_stdby Standby current E)/BAT= 8.4V, GOACTIVE = 60 80 MA
. G VBAT= 8.4V, GOACTIVE =
I nocik gglae;gznt current with digital CLK high, DISCLK = high, 5 mA
ENDCDC=low
DS-PL94056-Rev.1.0 www.powlicon.com 7 of 21
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. . VBAT= 8.4V, GOACTIVE =
I nodods 3:;ebslggnt current with DC-DC high, DISCLK = low, 12 mA
ENDCDC=low
. VINALL =12V, lvpp =
Vob VDD regulation voltage 1~70mA 4.9 5.1 5.35 Vv
lvpp Lim VDD regulator current limit VINALL =12V, VDD =4V 40 80 120 mA
VmcuLpo LDO regulation voltage I1_9500rsnept\ t03.3V,ILDO = 3.23 3.30 3.37 Y
1.2V power supply for BMC VINALL = 12V, connect 1uF
Vveie2 voltage from VP1P2 pin to GND. 1.2 v
Power supply for buck-boost VBAT =12V, connect 1uF
Vvee drivers from VCC pin to GND. 6.6 v
Vcp Charge pump voltage VBAT = 8.4V, VBUS=0V 7 \%
Oscillators
F Switching frequenc FSW_SET =00 150 Kz
W g frequency FSW_SET = 01 300 kHz
Folk_1ms 1ms CLK for CC scan and timer 1 kHz
FcLk_pig CLK for digital core 8000 kHz
Battery Charging
1 cell 4.2 \Y;
2 cell 2*4.2 vV
3 cell 3*4.2 \%
VBAT_chg Battery full-charge voltage 2 cell 222 v
5 cell 5*4.2 \%
6 cell 6%4.2 vV
1 cell 3.5 \%
2 cell 2*3.5 vV
v Battery full-charge voltage for 3.5V | 3 cell 3*3.5 V
BAT_cha35 | hattery cell 4 cell 4*35 v
5 cell 5*3.5 V
6 cell 6*3.5 \Y;
VREG_SET =00 4.4 4.5 4.6 V
. VREG_SET = 01 8 8.1 8.2 V
VINREG VINREG voltage regulation VREG_SET =10 107 108 109 v
VREG_SET =11 17.9 18 18.1 \Y;
Veoc End of charge voltage threshold 98% 99% 102)0
0,
VRecHG Recharge threshold 3?'0 97.6% %'8
VcHe_ov Battery over charge voltage 105%
Discharging mode
V/VREF Reference voltage for voltage loop 2.0 \%
VIRer Reference voltage for current loop 2.0 V
lsnk_comp | COMP sink current VFB=VREF+100mV 15 uA
lsourcowe | COMP source current VFB=VREF-100mV 20 UA
IFB2_BIAS Bias current into FB2 pin 50 nA
Port detection
V. Plug-in detection threshold for port 4.3 4.4 4.5 \%
CROY C used as charging port
Va_peT Plug-in detection threshold for port 1.9 2 2.1 \%
A used as discharging port
| Small current detection threshold Falling edge 10 50 80 mV
COM
for lsus
VBAT = 8.4V, GOACTIVE
VRef bg Band gap voltage = high, ENDCDC=high 1.192 \%
PD protocol
lpu_cc13a Pull up current for CC1 in 3A mode 330 uA
Ipu cci1psa | Pull up current for CC1 in 1.5A 180 uA
DS-PL94056-Rev.1.0 www.powlicon.com 8 of 21
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mode
Pull up current for CC1 in default
lpu_cciuss USB mode 80 UA
lpu_cc2s3a Pull up current for CC2 in 3A mode 330 uA
Pull up current for CC2 in 1.5A
lpu_cc21psa mode 180 UuA
Pull up current for CC2 in default
lpu_ccauss USB mode 80 UA
Rd_cet Rq pull down resistor on CC1 5.6 kQ
Rd_cc2 R4 pull down resistor on CC2 5.6 kQ
Cut-off switch control
| C port cut-off switch turn on 1 UA
TURNONC current
| A port cut-off switch turn on 1 UA
TURNONA current
12C
Vi SCL, SDA input low voltage 0.4 \%
ViH SCL, SDA input high voltage 1.2 Vv
THERMAL SHUTDOWN
Rising 165 °C
Tsp Thermal shutdown temperature
Hysteresis 15 °C
Note:
1) Guaranteed by design
DS-PL94056-Rev.1.0 www.powlicon.com 9 of 21
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(o)
100% 100%
95% 95%
90% /\ 90%
vin=7.6v vout=5v vin=11.1v vout=5v
85% vin=7.6v vout=9v 85% vin=11.1v vout=9v
vin=7.6v vout=20v vin=11.1v vout=20v
s0% —A——1+—+—+—++ -+ -+t -+ 80%+—F %+
0.5 1 1.5 2 2.5 3 0.5 1 15 2 2.5 3
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Fig.8-15 Start up waveform, lout =0A
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Fig.8-16 Shut down waveform, lout =0A
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Fig.8-19 Steady State, lout =1A Fig.8-20 Short Circuit waveform
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9.1 BiiR

PLO4056 R &R T RAEL MUK, BRRMN, HTRELEENRINEAABEESOC, TR Mtype-C PDRFESMAMIRITH.
DEEFEEN. FARENARETLA. CTNRBERBERS., AEXBUARABRERB, PLII0565EKIPCEOENED
MCUES . PIEERR T T /&5 i 94 T B8 B SR AQ M B8 th i . BUSHR . - [ Y BB 1 DA% 50 46 B Y BB 57 AQ MU B B8 BASE IBAT ., IBUS
REHOSERNRN. Rt , AEBER TM&ERNCC1/CC2, DP/DM USBEFEMNIEN, BEEBENMCUR AR B FHRFE
MARMTE, BA RENABRERESR,

9.2 FEAME

EXRBHFEE , AR NSFEREFEEIRE: CHG_CTR1 (0X04H) 1 CHG_CTR2 (OX05H) » A TEEERMFH |, BIUMER
UTHSRFRE :

BN EZF 788 BAT_CELL<2:0> & &7t B ESth R

BNEF78 OX2EH MARFHELBER (ZLSERAE)

BEEHFE OX1BH REXRBHENBESR

BEEAFESRM 0X20H<7:6> = 11 R EIBUSHEE 7200

BEXEAZESRM 0X2DH<4> = 1 ®EBEFAEBUSIKMNERIF

BHUEFFEE 0X08H REFMEEMNFREBEERE , YEMBEREN , EARDWENSIERTE
B EHFFR 0X1CH ITFF A% O #I B ENMOS

SR FEERNM 0X04H<7> R EIEH

FUWREFRL OTG=0

© © N o ok~ DN =

REFAAENSFRE  BIREFFHRN EN_DCDC =1, REERRDC-DCHIEFH L, FTEHE , MCUTF LUER KN
REFERNLNVMONKE S REN BN REH TERR.

FEFEMFDCM EBERIAANE, ©F58%IDC-DCITEEDCMIER . BiAILIBUSERIZBER/WE , BEETEH,
EhRFR, BEDCMERX#ARLRREFIERS., —BBtBERE TEREERER , BEEABUSKEBRERS
BB ( #%E0.5A) , RABEFDCMILES , R &EH ACCMER, BENIZESFERMLVDCMSET<1:0> =00 ( BB{EDCM
TIACCMI S ) AT B RS BN MDCMEX I ACCMER,

VSt EEERFEESN  KFEERAPEESE 0X08H EXRBERXELR, YHBBEFHEDR0.3AN | RESFSS
fIFDCM = 1 38%IDC-DCEBX# ADCMER, HEMEERIREEE , FAHAEEZEM REEREIHE N, —BB
EEREBERTRE , MR FFEEMENEOC =1, ICFHEIEFKE,

AP LR EFERMNENEOC =0 , WA YFHEEITIRES | ICEBTLEL, MCUT LA & 5th B B 4 T2 fa] B 45
IEDC-DCHHE , ZEAFIES/DERAENNA , MTWS,

BFEHFE , RFETREZFERMNENDCDC =0 XHDC-DC, REE1EES 0X2EH<7> =1 REFAFIER | It
RS BB MR BI60UAL B,

WMRICEEOCHEFILLRS , BMBEEHTARERERFNRESREERE. —BotBEREIIVRECHRERNS
EBRER , ICH#AER , EXFUERTBERHT, AFBABESMCUKZEMBE , — B8iteEREERER
{EMCUTIf£8EDC-DCH A B .

EFxBEHE , HFEBEFRIBUSBHETRFFFAERENFEAER , BEFNEHH AVBUSHENHIK, BEXiRBEFE
B5{UVINREG_SET [2:0|Tz A FARBAENEERE , —BVBUSHEERKH L BIVinrecRER |, ICHBAZIBREFTBEET ,
fEVBUSH E4EEVinrecRERE L, MRVBUSE ERIEKEIViNrecFEUATE |, ICHZEBEREEZRO,
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9.3 HEBER

BEBEEBMOTG=1,IC HEAKBER, BEREANDRBEAIERESHFEN FB SEL=0, B ESHS
0X06H #1 0X07H iZREVBUSH I HEBEEE, VBUSBIABE RSV , BE TEN AR ATSEIM5MmVE SRR E H H0-20VHI B
Eo

VBUS (V) =2.15mVx(VBUS_SET[11]x2'" + VBUS_SET[10]x2'%+.....VBUS_SET[0]x2°)

BRI EHFFRMLDVREF =1 i AVBUSIREE , BNVBUSKREEBFREN. MREEERAHINEE | REFERN
0X2DH<4> =1 fEEEBUSIRTEFR K.

9.2.1 PFM T{Ef =
BER , ARESREMEDC-DCH TELEPFMIER, A/ BAILIEE R FE50X00H<3> =1 5@ #H/DC-DCi# ACCMIE
R, REEGIEE{IFDCM =1 38#|IDC-DCH ADCMER, , BEEFR{NFDCM &t MODENEERES.

9.2.2 phEafER M iR E
REHFEMOTG = 1 DC-DCH# AMEER | ICE IR NCSNBUS HICSPBUSE|BIfY s SR M A BET ( TEBR
HBE), BYEBFFEMOX2DH<4> = 1 fEELBUSHEHIF,

9.3 iiwOEH
PL94056 £ RXUSBAFITYPE-Cim O BV AIRA M FEHITHEE, BN VBUS M VASIHIAY B ER N USBAL OB K E
B, AXEFIEARE, BYHFF88MCCMOD<1:0> ARETYPE-CHHDRPAE,

9.4 BiFERER

PL94056 5T USBA H TYPE-C i O # NMOS RN B8, Wz 5| M AAIEMB AR D , B R A RERTR , A
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BB OTIEARNIDAE. LiE0O MOS L FXUPRESH , 350 BE VA SINBMBH LR , — BABBEAROLE
BHE | IC RMARIEN , Fet , REH R #i 12 (APLOW) K& & MCU,

9.6 TEF/ARN
FFRBIKO(VC) , IC TR EEREFNBANKE , HiEBELZFEFEF 0X36H HH7 VCRDY {1 RRZS.

9.7 ‘NEEF IS RIHEE
HEERT ICAKLEGERONETR, Hik0BFETF50mAR |, ICTETFE (INT ) BMCUETIRA,

9.8 B M B ERMN ThEE
PL94056 5 VMON 5|f , B3 E MCU TUARERENEENER , NTENBNREN TERS, IREFEFHRN
O0X1CH<2> = 1 {#f£ VMON ZhaE , B EZHE5/ 0X2DH<3:0> FAFEMNES{0E VMON 3|t MCU &8,

9.9 REETRN
PL94056 REL BRI DR R : FHRS , BFEREXAIRE , DC-DC XHMRBSMEE THERES,
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2. BUPRERIRA : HFFERM GOACTIVE =1, FH1788 0X27H BH L DISCLK = 1 , BMFRHExA , EREAHN
B EJR VDD, VCC, MCULDO {pfE I,

3. DC-DC XRIIRA : LHZF1FRE{I GOACTIVE =1, DISCLK=0, ENDCDC =08 , R DC-DC Xl , RENHM
B IR HTE THE,

4. EBTIHEIRS : YFFE{T GOACTIVE =1, DISCLK =0, ENDCDC =1 Bt , PL94056 &b F IE & F£ B s AR BB A T4EIR
AN

7R o
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10.1 SHRBBAITHE

DERBREBWITESDC-DCTHEMEMEXEK , ESNTHEMEIATE I ERENBRE, BEIHFRERE A BE
DC-DCHBZELHWHM AR ESH , BRFEBIABROLUR(AL)RITE,

CCMEX THEBITELRMT :

VIN(MIN)Z*(VOUT'VIN(MIN))*1000

L > H
BOOST f*lout_max*40%*VOUT2
Vout*(Vingmax)-Vour)*1000
Lsuck> ALY H
L*"VIN(MAX)

ARE:  f EDC-DCIEMZE B4 : kHz
Vinwn) BREAREBRE £47:V
Vinvax) BRIARSEE B4 :V
Vour BfIHEBE 84V :V
Al REBBERGUK , B A , BENERFLEHER20~40%

ATRENR , ERGE4AFHCREEBNER, I, ERNZEFRERSBE , OB 12 RIGFE |, F BLMEEBLL
BERRERMAEN. ARERIBRHERE , BEARE. REHFHLHER,

10.2 W ABMEHBENITE

THEEAEERR  WARRESR, THEERERSX  AARRTESZ, ARERERR  EXRAABTCNELEEKR
HNEREBRR. X TRERE , BARMSERNA:

lem= Vour (4.Your
CINZlouT(MAX) Vin

H Vin = 2Vour, lowmax) = loutmax/2 BY , BIABREEREKE K.

Cour BATHIMAHBELSR , AERXAHBRTESR, WHBESKAESRNBRRKERBIAR , HitES
ENRAESRRSHT , FEDATEIRMBIERNEURBE. ABRTKBERILURN:

loutvax) * (V out - Vinminy)

AV (B0OST ,Cap)= Cour*Vourf \Y

NRE Cour REMHIERBER,

HEAESRERMNSURITENT:

AV (goosT,esr)=lout(max,BoosT)"ESR
EREEXMHSRITEARNT:
AVour<AlL* (ESR+ ;)
8*F*Cour

AT HRBESRMRMSHERAEER , AIAEREHKSNERE,
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10.3 BFREBHENITE

BWER 5mQ. 1%RNESHEENDRBERQA IBUS BN IBAT Bifl. NERBHEBAEDRMBEERY. Wi
ALAKITER P=PR, Hd | hRSBENERELR. BEBAENXRNSTIHEE. BEHLT  NREEAS &
BEESREZVY , HRCHRERBRE, NRERRABES , FERRERBBRNBME,

10.4 ¥% 0 MOSFET fyis#

ESMNEDO , #HATHE NMOS ERBE T %, fEi%iE MOSFET B , AP MER VGS #iEE. VDS HEE M Rdson 3,
IC £18#& VBUS Mlixs O EEREN —NEEFRBHIESEE, IC NE T HFEBEE , RIE VGS BETEE 8V,

10.5 —HREER

PL94056f# 8 VINALL 5B AEREEEE A LDO #i88 ; MBERBHA LFEAERYE MOS B , WO BEHABEIHE
EfREERET VINALL 51M, HEEEMBENNAT  HEERER NI BEBE-RE , 01SS14,
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11 PCB Layout

111 B8 S
PCB Layout 2 BJRIRITHREBEH 2. UT/LSANNEAFRITESREIRERERE, AMENR/IML
BE EMI 4K PCB,

1. RIRBANHFIREFBSIH , VBUSRIBRBRRZEEREFNTR , RIFBEIRHERE, B8F, M FB E| AGND
EE—NTpf WEBAKIERBERTS,

EREASARTRERIE VBUS 3IIA 5 , B RBH AR,

ERBERUMRTRERI VBAT SIIF# | SAURBH HRS,

A5 B AR Y 24 R BE R GND 518 , BB & /NI Th IR,

DERBBRFIE SW SIHKE , R EHZ N BFBRE,

CSP1, CSN1, CSPBUS, CSNBUS M EREZERIBM BRI F L , HUFRGEZESFRANHHBLE IC L, BE
RC BRI $EE IC 51k,

SIFNEER, AALS, HHBARSENER , XEXBREHLY.

FICZELR , WREFERARENTEHM.
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11.2 Application Examples
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Fig. 11-2-1 Schematic
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8 Packaging Information
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IMPORTANT NOTICE

Powlicon Microelectronics Co., Ltd. assumes no responsibility for any error which may appear in this document. Powlicon
Microelectronics Co., Ltd. reserves the right to change devices or specifications detailed herein at any time without notice. Powlicon
Microelectronics Co., Ltd. does not assume any liability arising out of the application or use of any product described herein; neither it
convey any license under its patent rights, nor the rights of others. Powlicon Microelectronics Co., Ltd. products are not authorized for
use as critical components in life support devices or systems without written approval letter from the Chief Executive Officer of Powlicon
Microelectronics Co., Ltd. The user of products in such applications shall assume all risks of such use and will agree to not hold against
Powlicon Microelectronics Co., Ltd. for any damage.
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