BQ2570X, BQ2571X, BQ2572X, BQ2573X (aside from BQ25731) - TYPICAL SCHEMATIC
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BQ2570X, BQ2571X, BA2572X, BQ2573X - Input Power Design
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INPUT POWER - DESIGN CHECKLIST |

PIN NAME REQUIREMENT | COMPONENT | MIN | TYP | MAX DESCRIPTION CCOMMENTS AND RELEVANT EQUATIONS

Input source to the charger
Forward Mode: Ceramic high frequency filtering input | For 245 W to 65 W SYS load, use at east (4x) 10 uF capacitors with an extra (2x) 10 uF DN,
renired | 8| 4 | g capacitors For a 65 W to 90 W SYS load, use at least (6x) 10 uF capacitors with an extra (2x) 10 uF DNP.
“cadicas Reverse Mode: Converter ceramic output filtring Refer to "Table 10-1. Minimum Input Capacitance Requirement” and "10.2.2.3 Input Capacitor" sections of BQ25720 datasheet for more information.
Forward Mode: Tantalum polymer high frequency | For > SOW SYS oads, with a 45 or 55(802573x) , use atleast (1x) 33 oF Capacitor. Refer to "Table 10-1. Minimum Input Capacitance
filtering input capacitor; Requirement" and *10.2.23 Input Capacitor" sections of BQ25720 datasheet for more iformation.
equire e
g o3 Reverse Mode: Converter tantalum palymer output
fitoring camacitor
Tigh input cable or
RCsnubber input
3, R4 390 voltage overshoot.
R3 3nd R4 in paralle should be sized appropriately to handle the inrush current.
AoPTERs /|
"ADAPTER. Recommended-ONP nput hot-plug snubber circuit
as 1o Cuamin
Ootional 0506 P-Ch_ MOSFETs Size Q5 and Q6 appropriately to handle input power, optimize losses, and llow for smooth turn-on and tur off
RS Select delay and control circuts to avoid conflics with charger timin.
Optional A1 Input protection turn-on/turn-off delay Note: I the Q5 and Q5 © R13 (See VBUS) tothe Drain of G5
22
R10
fonal GONTE Input protection turn-on/turn-off control
Optional /G Input protection turn-on/turn-off conts
R17 oW
Ootonal 71 oyt orotection cate source Zener clamoing diode | Size o clamo maximum alowable VGS for 05 and 06
Differential input current sensing
Sense resistor range depends on device. For BQ2570x and BA257Lx,the range is 10 m0/20 mA. For 842572 and BQ2573x,the range is 5 m0/10 mA. This willimpact the IADPT and
Input current sensing rsistor. pin .10 3 egulated as a across Ry, such that
— wro | smo 20 ma| This is used for both input current imit regulation and [ Va,c = Ryc x Minimum IIN_HOST() Register Setting, ILIM_HIZ pin seting } (appliable in typical applications).
for inductor current sensing of the average current
mode controlarchitecutre of the charger.
apacn | 32
RIL, R12 EXTE) Ut current s Select RI1/ C46 and R12 / G47 such that the filter ime constant s between 47 s and 200 ns
Cas, ca7 330r noise filtring
ciz FCT T Note Too high of a capacitance on this side of RAC could impact the converter stabilty. This s the reason for imiting the maximum capacitance to 201F.
7 Tor | 200F a
Recommended-DNP =t 001 uF Differenial made noise filtring
IC input voltage rail
Placed close to the IC VBUS pin.
veus N Required as 047uF| 047uF Input votage noise decoupling capacitor X7R capacitor is recommended.
Recommended R13 10 Input voltage rail inrush current limiting
Internal LDO output
REGN B
Internal LDO output stabilizing capacior Placed close to the IC REGN pin
X75 capacitor i recommendied
Internal reference bias
VODA 7 Required a9 1uf Noise decoupling capacitor Placed close to the IC VDDA pin.
X7R capacitor is
Recommended 7 00 Corcentimiting cecisior
Converter (Forward Buck Mode) High-Side N-Channel MOSFET gate driver
Converter (forward buck mode) actve High-Side N- | Thi s also the reverse boost mode synchronous High-Side MOSFET.
HIDRVL 3 Required a Channel MOSFET Refer to “Typical Application” section of the datasheet for more details on the Power Stage MOSFET selection criterion.
ecommended o s G g S6e MGt rvesrengh g For non-deal layouts with EMIcontraints, add an experimentally derived resistance to slow down the Q1 turn-on and turn-off.
Converter (Forward Buck Mode) Low-Side N-Channel MOSFET gate driver
Converter Lowsside | Thiss also Side MOSFET.
Required o -Channel MOSFET Refer to “Typical Application” section of the datasheet for more details on the Power Stage MOSFET selection critrion.
LobRvL 2
recommended o o0 2 Lo ide MOSFTgte v i g For non-deal layouts with EMI add down the Q2 turn-on and tarn-of.
Sized o increase the effecive Cgs in comparison to the Cgd of Q2. Thi helps prevent the Mille capacitance from driving the MOSFET gate during a high av/dt event. Ths s mare
Recommended = 150 pF LowSide MOSFET Gate-Source holding capacitor important when Qgs and Qgd of Q2 are similar in magnitude.
Buck-boost switching nodes and High-Side MOSFET bootstrap network
1 hould be connected from the ICpin to the nductor, L.
Required refer to EVM Converter inductor Refer to EVM
swi-sw2, BTsT, | 3223, Converter baotsirap capacitor for Q1 High-Side .
cquire as a7ne
BTST2 30,25 (i Channel MOSEET aate drver
Rare 0 . resistor_| For nonideal layouts with EMI add tance to slow down the Q1 turn-on
pr— 6 o Converter bootstrap capacitor for Q4 High-Sde -
Channel MOSFET sate drver
Recommended R 00 Bootstrap cavacitor discharge currentlmiting resistor | For non-ideal layouts with EN contraints, add an experimentally derived resistance to sow down the Q4 turn-on
Converter (Forward Boost Mode) High-Side N-Channel MOSFET gate driver
@ Converter Side | Tis s 3lso
HIDRV2 2 Required N Chanmel MOSTET Refer to “Typical Application” sectio of the datasheet for more datail on the Power Stage MOSFET selection critrion.
[— N 0 Qi High-Side MOSFET gate drive strength limiting For non - deallayouts with EMI contraints, add an experimentally derived resistance to slow down the 04 turn-on and turn-off
Converter (Forward Boost Mode) Low-Side N-Channel MOSFET gate driver
Required @ Converter (forward boost mode) actve Low-Side N- | This s also the reverse buck mode Low-Side MOSFET.
=3 Channel MOSFET Refer to “Typical Application” section of the datasheet for more detail on the Power Stage MOSFET selecton critrion.
LooRvz 2
ecommended N oa Q3 Low-Side MOSFET gate drive strangth imiting For non-deal layouts with EMI contraints, add an experimentally derived resistance to slow down the 3 turn-on and turn-off
Sized to increase the ffecive Cgs in comparison to the Cgd of Q3. This helps prevent the Miller capacitance from driving the MOSFET gate during a high dV/dt event. This s more
Recommended s 150 F Low-Side MOSFET capacitor and Qgd of 3 are similar in magnitude.
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BQ2570X, BQ2571X, BQ2572X, BQ2573X (aside from BQ25731) - Output Power Design

SYSTEM+

visvsr;m,

csice/cT)
carco/

c1o/c21

compy

procrot []

Q7 e
BATTERY+|
= S )
I i c26 ism—rgw
R15
R16
c33 R22
Caz R23 |
iF iF

OUTPUT POWER - DESIGN CHECKLIST

PIN NAM REQUIREMENT | COMPONENT| MIN > max DESCRIPTION COMVENTS AND RELEVANT EQUATIONS
System output either from converter regulation of input source or battery
P Faard Mok Canvertrcoamlc i o245 W10 65 W S, it (1) 100Fcapehons wih an ot 1 101 N
a— asctoncat | 706 | s0uF capacitors; or 365 Wto l03d,use at east (9x) 10 f capacitors with an extra (2x) 10 . i
SYSTEMe/ iy Reverse Mode: Ceramic high freq input | X7R capacitors Refer to "Table 10-2 and "10.2.2 Output Capacitor” sections of BQ25720 datasheet for more
ot canaciors informatio
Forward Mode:Converter tantalum polymer output | For > 65W SYS loads, with 2 45 or 55(8Q2573x] . use atleast (1x) 33 UF capacitor
reauired cscs |l fiering capacitors; For > 90W S¥S loads, with 2 45 or 55(8Q2573x) , use atleast (2x) 33 uF capacitors. Referto
. (Cosron) Reverse Mode: Tantalum polymer high frequency “Table 10-2. Minimum Output Capacitance Requirement” and "10.2.2.4 Output Capacitor” sections of BQ25720 datasheet for more nformation.
itocing inout caneitor
System output regulation sensing point
VSYS must be Kelin connected to SYSTES be ied as ofthe system 1ail (Csrag) 35
possible. Take precaution away from the outp S¥5 pin, such that a arge I los from the system load is sensed by VSYS
Vsis » Required .
Placed close to the ICVSYS pin
Recommended o1 1007 Noise decoupling capacitor
Battery or battery pack connection to the charger
‘Connected to the SRN pin, thi capacitor s criical for From the SRN pin,the C e (CY) phase of charging will regulate the voltage to the
MaxChargeVoltage() Register setting.
BATTERY-/ Referto s disabled and is by Register setting, the SRN pin s also used a5 a reference o regulate the SYS pin
BATTERY Charge current 3
Reuired as 200 | device P Voltage such tha: Vigys = Vsgu + 160 mV / 150 my (Other than BQ25731).
M X7R capacitor is recommended.
Differential charge current sensing
Sense resistor range depends on device. For BQ2570x and B2571x,the range is 10 /20 m. For BQ2572x and BQ2573, the range is 5 mQ/10 m. This il impact the IBAT and
PSYS pin measurements. In Charge Current regulation for the Constant Current (CC) phase of charging, the ICHG current i regulated a a ifferential voltage across s, such that " Vs
Required R8(Ra) | sma | 10ma |20 mo| charge currentsensing resistor 30 X ChargeCurrent() Regiser setting . If the charger s either in INDPM, VINDPM, or other protections, the regulated charge current may be lower than the programmed value.
SRS | 2019
Reouired on E Noise ier canacitor
o1 01u Differential
Sized with a low power rating such that n the event of a reverse the battery pack, damage R15 or
Recommended w15, 716 100 | 100 |Batteryreverse polartyprotection esisors the charger or the system. This acts a5  crude form of reverse polarity protection
External battery MOSFET driver
ooy | o pra— w External battery to system power path P-Channel
MOSSET (aaTrET)
Recommended Reue, 00 Q7 cote drive sirength miting resistor.
Converter external compensation networks
Reouired o Place close to the ICCOMP1 pin
Recuired w2 network returm of ' 1 round, rather than a power ground. If not possble, connect the ground return as close to the IC PGND pin a5
elerto Average current control outer loop high frequency | possible.
COMP1, COMP2 | 16,17 Rened @t Kd, “ filtering canacitor
Reouired = o T Place close o the IC COMP2 pin
Reouired w1 network return of 1 round, ather than a power ground. If not possble, connect the ground return as close o the IC PGND pin a5
P - ‘Average current controlinner loop Pigh frequency | possibe




BQ2570X, BQ2571X, BQ2572X, BQ2573X - Hardware Programmed Input Design
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PROGRAMMED INPUT - DESIGN CHECKLIST

PIN

REQUIREMENT

Required

Required

DESCRIPTION COMIMENTS AND RELEVANT EQUATIONS

CcOMPONENT [ _min | _1vp_| max
Default charging and system parameter setting.
The CELL_BATPRESZ cell count settings is determined
once VDDA is powered, typically after a valid input
R2e @ source s applied.
If CELL_BATPRESZ s pulled LOW externally,this
Resistor divider network referenced to the VDDA ail . [indicates to the charger that the battery has been
set voltage, removed. This willreset the ChargeCurrent()
system voltage, and maximum system voltage. Also | Register setting to OmA.
input to signal charger of a battery absense. If enabled in the ProchotOption1 ) Register setting,
R28 a

R19

R27

this will also trgger the Prochotstatus() register
flag

External input current limit setting and converter high impedance control

The voltage set at this pin through the resistor divider
network determines the externally set input current

Resistor divider network toset an esternal input current (20 (8

Timit

CELL BATPRESZ | 18
1LM_HEZ 6
1ADPT s

Required

G5

R30

Recommended-DND Noice decouniing canacitor Place oo the CLN 7 o
Inductor selection setting and input current measurement output

Resistor used to Indicate inductor selection and output
an analog input current measurement

Recommended

a5

100 pF

Place close to the IC IADPT pin.

Noise decoupling capacitor




BQ2570X, BQ2571X, BQ2572X, BQ2573X - Communication and Mi: Signal Design
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COMMUNICATION AND MISC INPUT/OUTPUT SIGNAL - DESIGN CHECKLIST
PINNAVE REQUIREMENT | COMPONENT [ wiv | Tvp | MaAX DESCRIPTION COMVIENTS AND RELEVANT EQUATIONS
TG, VAP, FRS mode enable
ot | s Pull IGH to enable different mode. Refer to datasheet for detals,
Optional 076, VAP, or FRS mode
Inductor selection setting and analog calculated input current measurement output
The IADPT_GAI setting is programmable in the ChargeOption0() Regiter.
Resistor used to indicate inductor selection and output
equire [ o fax
10PT s (et an analog input current measurement
Place close to the (CADPT pin.
Recommended as 10098 Noise decoupling capacitor
Independent comparator input and output
cmpin, cupoUT | 14,15 S R39 Pullp resstorfor CMIPOUT open-drain output
s R0 fefer to datacheet and BV
12C or SMBus Open-drain communication input and output
12 or SMBus communication is required o charging to operate on thisdevice s intended. This is a charging
scson | 13,12 wilup esisors or the open-cran 12C or SMBus cloc
Required R32, B35 10k0 Pullup resistors for the open-drain 12€ or SMBus clock | ithout host intervention.
and data communication bus
Analog battery current measurement output
Plce close to the C BAT pin.
The IBAT_GAIN sting is programmable in the ChargeOption0() Register.
1BAT o
ostona! . 10098 ‘Analog voltage output representing the battery charge
or discharge current measurement
Analog system power measurement output
‘Analog current output representing the system power,
ol w0 30140
psts 10 Optoral measured as a voltage across R34,
Optional 100 pF Noise decouplng capacitor Place close o the (C PStS pin.
Jerocor | 11 Active LOW open-drain output signal for Proccessor Hot flags
Active HIGH open-drain output signal of input source status
‘Open drain active high indicator to inform the system good power source is connected to the
Optional w33 Pullup resistor for CHRG_OK open-crain output charger input. Connect tothe pullup ral via 10-42 esistor
cHRGOK | 4
56
Optional 02 CHRG_OK LED indictation control
IC Thermal dissipation pad
Purpad - Connect to  arge Power Ground planel(s) and/or ayer(s) with at least -point via connections

Reauired

Main point of heat disipation for the IC




