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BQ2571X - Input Power Design
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INPUT POWER - DESIGN CHECKLIST
PINNAME COMPONENT | MIN] VP | MAX DESCRIPTION COMMVENTS AND RELEVANT EQUATIONS

Input source to the charger

Forward Mode: Ceramic high frequency | For 2 45 W to 65 W SYS load, use at least (4x) 10 UF capacitors with an extra (2x) 10 uF DNP.
— o =1 P filering input capacitors; For a 90 W to 65 W S¥S load, use atleast (6x) 10 uF capacitors with an extra (2x) 10 uF DNP.
s Reverse Mode: Converter ceramic output | X7R capacitors are recommended.
fitocing canacirar
Forward Mode: Tantalum polymer high For > G5W SYS loads, with a 45 battery configuration, use at least (1x) 33 uF tantalum polymer capacior.
— - g frequency filtering input capacitor;
Reverse Mode: Converter tantalum polymer
outout filtering capacitor.
For systems with high Input cable or trace inductance and hot plug use cases,
73, Re 390 voltage overshoot. whare 0 <
R3 and Rd in parallel should be sized appropriately to handle the inrush current
ADAPTER+ / Recommended-DNP. Input hot-plug snubber circuit
ADAPTER- . [ 1
as 1uf Cramin = o tresanant
Back-to-Back Input protection P-Ch, Size Q5 and Q6 appropriately to handle input power, optimize losses, and allow for smooth turn-on and turn off.
etens) .06 MOSEFTS Select delay and control circuts to avoid conflcts with charger timine.
Ri0 Note: f the 05 and 6 R13 (see vBUS) to the Drain of Q5.
A1
Optional dela
& =) v
o
GSAIOTE
Optional 610 control
R17 Tok0
Optional zn o protecto gt-surc Zeerclampig |5 camp masmam skl VS or G5 0 06
Differential input current sensing
oput current sensing resistor For higher accuracy at ight loads, increase to 20 mOhm. This will mpact the IADPT and PSYS pin measurements.
This s uyed fo both mput cumment it 0 IINDPM regulation, regulated as a | Ruc, such that:
Required R2(R,)  |10me| 10ma | 20 0| reguiation and for inductor current sensing | Vasc = Rac X Minimum{ IIN_HOST() Register Setting, IIN_DPM() Register Setting, ILIM_HIZ pin setting ).
of the average current mode control
ACP-ACN 22 architecutre of the charger.
RIL R1Z 4590 d [ Select R11/C46 and R12 / C47 such that the flter time constant s between 47 ns and 200 ns
a6, Ca7 330F common mode noise filtring
GH 10 nF_| 100 oF| High frequency switching currmet spike Note Too high of a capacitance on ths side of RAC could impact the converter stabilty. This is the reason for imiting the maximum capacitance to 100nF.
a7 ToF_| 100 n| fltering
Recommended-ONP. a 001uF Differential mode noise filtring
IC input voltage rail
Placed close to the C VBUS pin.
vaus i Required s |oaru| o0e7ur Input voltage nolse decoupling capacitor | X7R capacitor is recommended.
Recommended R13 10 Input voltage railinrush current limiting

Internal LDO output

REGN 2
Reaquired =4 220 220 Internal LDO output stabilizing capacitor | Placed close to the IC REGN pin.
X7R capacitoris recommended

Internal reference bias

veoA 7 Required as 10F Noise decoupling capacitor Placed cose tothe IC VDDA pin
X7R capacitoris e
Recommenied [ o5 Coe i o
Converter (Forward Buck Mode) High-Side N-Channel MOSFET gate driver
Recommended MOSFET is the CSD17578034
Converter actve High- | This s also High-Side MOSFET.
Reuired a ©
HIDRVL £ a Side N-Channel MOSFET Refer to sction 10.2.2.5 Power MOSFETS Selection In the BO2571X datasheet for more detals on the Power Stage MOSFET selecton crtrion.
ra— N on Q1 FightSide MOSFET gate driv strength | Fo non-deal ayouts with M1 2dd the Q1 trmon and turn-off.
o imiting cesicior
Converter (Forward Buck Mode) Low-Side N-Channel MOSFET gate driver
Recommendied MOSFET is the CSD17578Q3A
—— @ Converter This s also
= Low-Side N-Channel MOSFET Refer to section 10.2.2.5 Power MOSFETS Selecton in the BO2571X datasheet for more detalson the Power Stage MOSFET selection criterion.
LooRv1 2
ecommended N oo Q2 Low-Side MOSFET gate drive strength | Fornon-deal layouts with EMI contrants, add an experimentally derived resistance o slow down the Q2 trn-on and turn-off
on: limitine resistor
. Sied to increase the effecive Cgsin comparison to the Cgd of G2, Thishelps prevent the Millr capacitance rom driving the MOSFET gate during a igh dV/dt event. This is more.
Recommended as 150pF o e MOSFET Gt Source NS | mportant when Qgs and Qg of @2 e simir in magnituce
Buck-boost switching nodes and High-Side MOSFET bootstrap network
SW1 and SW2 should be connected to minimize the inducive path from the IC pinto the inductor, L1
Required u LuH| 22uH | 33 uH| Converter inductor Refer to secton 10.2.2.2 inthe BQ2571X e
Converter bootstrap capacitor for Q1 High
swi-swz, 8Ty, | 3223, | Reauired bl il Side N-Channel MOSFET sate driver
w2 30,25 [ . on Bootsrap capacior dscharge current For non-ideal layouts with EVI contraints, 3dd an experimentaly derived resistance to slow down the Q1 turn-on.
o limitine resistor
pr— e o Converter bootstrap capacitor for Q4 igh
Side N-Channel MOSFET sate driver
ecommended N oo Bootstrap capacior dscharge current For non-ideal layouts with EVI contraints, 3dd an experimentaly derived resistance to slow down the Q4 turn-on.
o o eicior
Converter (Forward Boost Mode) High-Side N-Channel MOSFET gate driver
Recommended MOSFET is the CSD17578Q34
@ Converter This s also
HIDRV2 2 e Synchronous HighSide N-Channel MOSFET | Refer tosection 10.2.2.5 Power MOSFETs Slection n the BQ2571 datasheet for more detail on the Power Stage MOSFET selection criterion.
ecommended N 00 Qd High-Side MOSFET gate drive strength | Fo non-deal layouts with EMI contralnts, add an experimentally Gerived resistance o slow down the Q8 turn-on and turn-of.
o o eicior
Converter (Forward Boost Mode) Low-Side N-Channel MOSFET gate driver
Recommended MOSFET is the CS017578Q3A
— © Converter (forward boost mode) active Low- | This i also the reverse buck mode synchronous MOSH
eare Side N-Channel MOSFET Refer o secton 10.2.2.5 Power MOSFETS Selecton Inthe BQ2571X datasheet for more detals on the Power Stage MOSFET selecton criterion.
LooRv2 2
ecommended N 00 Q3 Low-Side MOSFET gate drivestrength | Fo non-deal layouts with EMI contralnts, add an experimentally Gerived resistance o sow down the Q3 turn-on and turn-of.
o limitine resistr
Sized to ncrease the effecive Cgsin comparison to the Cgd of 03, This helps prevent the Millr capacitance rom driving the MOSFET gate during 2 igh aV/dt event. Tis is more.
Recommended as 150pF LowSide MOSFET Gate-Source heldng. | important when Qgs and Qgd of @3 are simiar in magniude.
capacior




BQ2571X - Output Power Design
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OUTPUT POWER - DESIGN CHECKLIST

PIN NAMI REQUIREMENT | COMPONENT [ MIN] _TvP_| MAX DESCRIPTION COMMENTS AND RELEVANT EQUATIONS

System output either from converter regulation of input source or battery

PR Forward Mode: Converter ceramic 0utput | For a 45 W t0 65 W SYS 0ad, use atleast(6x) 10 uF capacitors with an extra (2x) 10 uF DNP

e ascioncor |sou| sour filering capacitors For a 50 W t0 65 W SYS load, use at least (8x) 10 uF capacitors with an extra (2x) 10 F DNP.
P o Revre . coraic high ey [ capctons re recommends
gl
Soatd Moo v ey [Fo >S9 ¥STonds Wi 5By cofata, o (3 53 o o paymer capar
P P N rotiens cpar Fo 50W 51 i 45t ot o () 33 Ll poler capnt
(Covsreme) Reverse Mode: Tantalum polymer high
System output regulation sensing point
VSYS must be Kelvin connected to 10 SYSTEM+. be tied as P of the system rail (Csysrem)
as possible. ‘away from the output filter and/or IC SYS pin, such that a large IR loss from the system load is sensed by
VsYs, 2 o=l - VSYS.
P one o TE VS o
recammendedone | ca e —
Gatteryor bttey pac connesio o th charger

Connected to the SRN pin, this capacitor is critical for accurate battery voltage sensing. From the SRN pin, the Constant Voltage (CV) phase of charging will regulate the voltage to the
nchargevotagl e seirg

o P ———— s ot e — s arfrece o

B Recquired s 10uF| 1068 filtering capacitor voltage such that: Vysys = Vsay + 160 mV.

X7R capacitor is recommended

Required R8 (Res) 10ma |20malc Vasa = Rep g . If the charger i either in IINDPM, VINDPM, Supplement Mode, or Thermal Foldback, the regulated charge current will be lower than the

SRPSRN | 20-19

Recuired o T | tur Neice filter camcitor
1 01uF Differential
Sized with 3 low power rating such that in the event of a reverse pt the battery pack, damage RIS or
Recommended RIS, R16 100 | 100 |Battery reverse polarity protection resistors | the charger or the system. This acts as a crude form of reverse polarity protection.

External battery MOSFET driver

/BATORY. 21 Reaquired @ External battery to system power path P- | Recommended MOSFET is the CSD25402Q3A
Channel MOSEFT (RATEFT)
Recommended 00 07 cate drive strenth limiting resistor

Converter external compensation networks

Recuired a3 1800 oF oop Place close to the IC COMP1 pin.
Recuired w7 40210 network return of ' 1 sround, rather than a power ground. If not possible, connect the ground return as close to the IC PGND pin as
‘Average current control outer loop high | possile
COMPL, COMP2 | 16,17 pequired et 33pF frenuency filtering capacitor
Reaured a2 680 oF oop Place close to the IC COMP2 pin
Reauired R23 1040 network return of 1 round,rather than 2 power ground. I not possile, connect the ground return as close to the IC PGND pin s
Average current control inner oop high | possible. When not using L = 2.2uH, scale R23 using R23 = 10K0hm x Lnew / 2.2u

Required =2 15 pF




BQ2571X - Hardware

Input Design
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INPUT - DESIGN CHECKLIST \
PIN REOUIREMENT _| COMPONENT | MIN MAX DESCRIPTION COMMENTS AND RELEVANT EQUATIONS
Default charging and system parameter stting
The CELL_BATPRES? cll count setings s determined
once VDDA s powered,ypicaly ftr 2 vald input
s . source s appied. et couny | PMVOLTAGE Wit | BATIERYVVOLTAGE | MINIMUMSYSTEM VOLTAGE | o
Resistor divider network referenced to the | If CELL_BATPRESZ is pulled LOW externally, this VDDA MaxCharge Voltage]) Register | MinSystemvoltage() Register
obaritoset e, incicates o he attery has been |
CELLBATPRESZ | - 18 Required default voltage, and removed. This will eset the ChargeCurrent() 45 5% 12288V 195V
maximum system voltage. Also input to Register setting to OmA. 3 55% 9216 195V
signal charger of a battery absense. If enabled in 8l e 25 40% 6.14: 12V
wos @ s s e rcrra e & Y S eV SV
o
External input current limit setting and converter high impedance control
The vltageset at this pin through th rsistordivider
s "
Resistor diider network o set an external
e © i input current imit fimi seting. Vit itz = 1V + 40 X LINDPMorring X Rag,where L2V < Vi gz < 4.0V
w7 “a
Recommended-DNP. C35 CuF Noise decounling cabacitor Place close to the ICILIM_HIZ oin.
Inductor selection setting and input current measurement output
NDUCTOR IN USE. RESISTOR ON IADPT PIN
Resistor used o Indicate nductor selection T T
] w0 |a% | *a |% |and outputan anaog mputcurrent | U .
I1ADPT 8 measurement 2244 ALY
sa [ET
Place dose 0 the IC ADPT i
Recommended as 10058 Noise decoupling capacitor




BQ2571X - Communication and Miscellaneous Input; ignal Design
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CCOMMUNICATION AND MISC INPUT/OUTPUT SIGNAL - DESIGN CHECKLIST ]

PINNAME REQUIREMENT | COMPONENT [ MIN| TP | MAX DESCRIPTION COMMENTS AND RELEVANT EQUATIONS
Reverse mode On-The-G0 (OTG) or Vmin Active Protection (VAP) mode enable

oTe/AP B Pull HIGH to enable OTG or VAP mode, based on the ChargeOption3(), OTGVoltage(), and OTGCurrent() registers.
Optional OTG or VAP mode Pull LOW to disable OTG or VAP mode.

Inductor selection setting and analog calculated input current measurement output
Place close to the IC IBAT pin
The IADPT_GAIN setting is programmable in the ChargeOption0l) Register

Viappr = TADPT_GAIN X Vacp_acx, when inforward mode

Resistor used to ndicate inductor selection
1ADPT s Required R30 (3% | O [+3% |and outputan analog input current ‘
measurement

Viappr = IADPT_GAIN X Vgcy—acp.when in reverse OTG mode

Place close to the C ADPT pin
Recommended a6 100 pF Noise decoupling capacitor i

Independent comparator input and output

CMPIN, CMPOUT | 14, 15 10k Pullup resistor for CMPOUT open-drain outpu| larity and deglitch time register.
optional o Restor e wnn npecnan ompartor

12€ or SMBus Open-drain communication input and output

12C or SMBus communication i required for charging to operate on this device as intended. This is a charging Charging
s oA [ 13,12 ullup resistors for the open-crain 12C or
Required R32,R35 10k Pullup resistors for the open-drain 12¢ without host intervention.
SMBus clock and data communication bus

Analog battery current measurement output
Place close to the IC IBAT pin.
The IBAT_GAIN setting i programmable In the ChargeOption0() Register

IBAT_GAIN X Vsgp_sqw. when battery is charging

AT N Analog volage output representing the
Optional = 100pF battry charge or discharge current
measurement ‘v,,,_” IBAT_GAIN % Vign—sge.when battery is discharging ‘
Analog system power measurement output
The PSYS_RATIO setingis rogrammble n the ChargeOption1() Register
Proper PSYS functionality s imited to use witheither 2 10 m or 20 A for ether Ry and Ry
Select y inthe Regster
povs o Optional w34 30140 system power, measured a a voltage across | i reverse TG mod, PSY either measure the total battery output power or th system
w3, power, which can be et nthe ChargeOption3() regste. Vesys = R34 x PSYS RATIO % (Vagelie + Ve loxr)
‘The PSYS calculation assumes 100% efficiency. (i) _ Wace SN saT)
Optional 100pF Noise decoupling capacitor Place close to the IC PSYS pin

Active LOW open-drain output signal for Proccessor Hot flags

/pROCHOT | 11 ullup resistor for/PROCHOT open-drain
Lot

Active HIGH open-drain output signal of input source status
Pulls HIGH when 3.2 V < VBUS < 26 V and no Faults are present.

Optional R33 Pullup resistor for CHRG_OK open-crain outp | pulls LOW otherwise,
CHRG_OK s
R36
Optional o4 CHRG_OK LED indictation control
IC Thermal dissipation pad
Purpad

— . Main point of heat disspation for thelc | COPeCtt0. arge Power Ground plane(s) and/or laye(s) with at east 5-point via connections




