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EVALUATION KIT AVAILABLE

MAX77752 Multichannel Integrated Power Management IC

General Description

The MAX77752 is a highly-integrated power manage-
ment solution including three step-down converters,
a low-dropout linear regulator, two external regulators
enable outputs, two dedicated load switch controllers,
and an inrush-current limiter which can be configured as
a third load switch controller using OTP. The MAX77752
provides a combination of high-performance power
management components, high-accuracy monitoring,
and a customized top-level controller that results in an
efficient, size optimized solution.

The 40-pin, 5mm x 5mm x 0.8mm, 0.4mm pitch TQFN
package is ideal for space constrained applications.

Numerous factory programmable options allow the device
to be tailored for many variations of the end application.

Applications

Solid-State Drive Systems
Handheld Devices
Gaming Consoles

Drones

Automation Systems
Cameras

Simplified Block Diagram

Benefits and Features
e Highly Integrated

Three Buck Regulators

* Integrated High-Accuracy Brownout
Comparators

One Low-Dropout Linear Regulator

* Low-Input Voltage

Two Dedicated Load Switch Controllers

One Inrush-Current Limiter, Configurable to be

Load Switch 3 Controller Using OTP

Two External Regulator Enable Outputs

Voltage Monitor for Backup Power Control

e Highly Flexible and Configurable

I2C-Compatible Interface
Factory OTP Options Available
Flexible Power Sequencer
Configurable Sleep-State Control

e Small Size

40-Pin, 5mm x 5mm x 0.8mm, 0.4mm Pitch TQFN
70mm?Z Total Solution Size

Ordering Information appears at end of data sheet.
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MAXT77752

Absolute Maximum Ratings

Top
IN_DRV t0 GND .....ooooevrerrcrereree e, -0.3V to +16.0V
IN_SNS to GND (Note 1).... ...-0.3V to +6.0V
INR_OUT to GND........... ...-0.3V to +6.0V
SYS 10 GND ..o, -0.3V to +6.0V
IN_PHUP t0 GND ...oooocvcrerereeeeeeeee e -0.3V to +6.0V
RESET_Lt0 GND...ooovvevere e, -0.3V to Vgyg+0.3V
LP_REQt0 GND ....ocoooviveeeee. -0.3V to Vgys+0.3V
LP_ACK t0 GND......evvcvrrrreeeereeeeereen, -0.3V to Vgyg+0.3V
LP_MODE t0 GND ...co.cveveerererecrceaen, -0.3V to Vgyg+0.3V
WP_L to GND (NOte 2)......cccververererecrreann -0.3Vto VH INT
PGOOD to GND (Note 2).......c.cooervrrrriennnn. -0.3Vto Vy INT
EREG_EN1 to GND (Note 2).... ~0.3Vto Vi |NT
EREG_EN2 0 GND .....ooooveeeceeeereieeree e 0.3V to 6.0V
EREG_POK to GND ...... ...-0.3V to Vgyg+0.3V

BLD_IO to GND (Note 2)......cccccceevienieenienneenn. -0.3V to +6.0V

WP _L Sink CUIeNt.......ovviieiciiiee e 35mA
RESET_L Sink Current..........ccoovveeviiieeeeciee e 35mA
PGOOD Sink CUrrent .........coocuveiiiieiieenee e 35mA
EREG_EN1 Sink Current .........ccccceeiieiiieeeiiie e 35mA
EREG_EN2 Sink CUurrent .......cccceeeeeiieeeeeeiiiee e 35mA
LP_REQ Sink CUIrent .........cccvviiiiiiieeiieeeiee e 35mA
DGND t0 GND ..ot -0.3V to +0.3V
LDO
IN_LDO t0 GND.....ooiiiiiiiieiieieeeie e -0.3V to +6.0V

OUT_LDO to GND 0.3V to Viy_po+0.3V

Multichannel Integrated Power Management IC

Buck
INB1, INB2, INB3t0 SYS ....ccvvieeieieeeeeieeene -0.3V to +0.3V
INB1 10 PGNDT ....ooveiiiiieeeeee e -0.3V to +6.0V

INB2 to PGND2...... .
INB3 10 PGND3 ......vvoeooeeeeeeeeeeeereeeeeeeeseerennes -0.3V to +6.0V
LX1 to PGND1 (Note 3)...... ....-0.3V to V|\g1+0.3V
LX2 to PGND2 (Note 3).........ooooocorrrrnre... -0.3V to Ving2+0.3V

...-0.3V to +6.0V

LX3 to PGND3 (Note 3).....ccccceeeviveeninnns -0.3V to V|Ng3+0.3V

LX1, LX2 RMS Current per pin (Ty = +110°C)

(RMS current per pin (Ty = +110°C)) ..ocovveriiiiiiieiiecee 1.7A

LX3 RMS Current per pin (T = +110°C)

(RMS current per pin (Ty = +110°C)) ..ccovvvevririeiieieenee 3.0A

FBB1, FBB2, FBB3 to GND .................... -0.3V to Vgys+0.3V

PGND1, PGND2, PGND3 to GND.................... -0.3V to +0.3V
12C

SDA, SCLto GND .........coeeeinnnns -0.3Vto V|N vio 12¢+0.3V

SDA SiNK CUITENL w...cvoeveeeeeeeeeeeeeeeeeeeee, e 35MA
Load Switch

LSW_DRV1 10 GND ....cciiiiiiiiiieiccieeicee -0.3V to +16.0V

LSW_DRV2 t0 GND .....cooiiiiiiieieeeiee e -0.3V to +16.0V

FBLSW1 to GND -0.3V to Vgys+0.3V
FBLSW2 to GND -0.3V to Vgyg+0.3V
Continuous Power Dissipation (Multilayer Board)
Ta = +70°C, derate 35.70mW/°C
AboVe +70°C..ciiiiiiiiiiiiee e
Operating Temperature Range............cccceeueee..
Junction Temperature.........cccocoveveiiiiieeiee e
Storage Temperature Range.........
Soldering Temperature (reflow)

Note 1: IN_SNS voltage ramp rates greater than 2.8V/us trigger the internal ESD device and should be avoided. The ESD device

recovers if exposed to an excessive ramp rate.

Note 2: Vyy |yt is the maximum voltage of Vgys and ViN_pHup-

Note 3: The specified voltage limitation is for steady state conditions. Dead times of a few nano seconds exist during the dynamic
BUCK regulator transitions from inductor charging to inductor discharging and vice versa. These dead times allow internal
clamping diodes to PGNDx and INBx to forward bias (Vf~1V). When the LXx waveform is observed on a high-bandwidth oscil-
loscope (2100MHz), the LXx transition edges are commonly seen with 1.5V spikes. These spikes are due to (1) the internal
clamping diode forward voltage and (2) the high rate of current change through the current loop's inductance (V = L x di/dt).
Designs must follow the recommended printed circuit board (PCB) layout in order to minimize this current loop's inductance.

Stresses beyond those listed under “Absolute Maximum Ratings” may cause permanent damage to the device. These are stress ratings only, and functional operation of the device at these
or any other conditions beyond those indicated in the operational sections of the specifications is not implied. Exposure to absolute maximum rating conditions for extended periods may affect

device reliability.
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MAXT77752 Multichannel Integrated Power Management IC

Package Information

TQFN
PACKAGE CODE T4055+1C
Outline Number 21-0140
Land Pattern Number 90-0016

Thermal Resistance, Single-Layer Board:

Junction to Ambient (64) 45°C/W
Junction to Case (8,¢) 2°C/wW
Thermal Resistance, Four-Layer Board:

Junction to Ambient (64) 28°C/W
Junction to Case (8,¢) 2°C/wW

For the latest package outline information and land patterns (footprints), go to www.maximintegrated.com/packages. Note that a “+”,
“#”, or “-” in the package code indicates RoHS status only. Package drawings may show a different suffix character, but the drawing

pertains to the package regardless of RoHS status.

Package thermal resistances were obtained using the method described in JEDEC specification JESD51-7, using a four-layer board.
For detailed information on package thermal considerations, refer to www.maximintegrated.com/thermal-tutorial.

Electrical Characteristics—Global Resources

(Vsys = 3.6V, V|o = 1.8V, Tp = -40°C to +85°C, limits are 100% tested at Tp = +25°C. Limits over the operating temperature range
and relevant supply voltage range are guaranteed by design and characterization.)

PARAMETER | SYMBOL | CONDITIONS MIN TYP MAX UNITS
SUPPLY CURRENT

VsysuvLo < Vsys < Vsys_RESET
(rising), OTP_INT_PU = 1, all regulators
losys OFfF are disabled. This includes any central 86 135 MA
- bias currents disabled (EREG_EN1
pulled to Vgyg)

OFF State Quiescent
Current

Vsys = 3.3V, Vgys > Vsys_RESET:
OTP_INT_PU =0, PMIC in DEVSLP
State, Buck2, Buck3, LDO enabled in 70 125
low-power mode. No load on all
regulators. All other regulators disabled

losys DEVSLP HA
Vsys =5V, Vsys > Vsys_RESET:
OTP_INT_PU =0, PMIC in DEVSLP
state, Buck2, Buck3, LDO enabled in 90 155
low-power mode. No load on all
regulators. All other regulators disabled

DEVSLP State Quiescent
Current

Vsys =9V, Vgys > Vsys ReseT, all
losys_Buck | bucks enabled in normal-power mode 233 420 MA
and skip mode

Buck Quiescent Supply
Current

www.maximintegrated.com Maxim Integrated | 3
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MAXT77752 Multichannel Integrated Power Management IC

Electrical Characteristics—Global Resources (continued)
(Vsys = 3.6V, V|g = 1.8V, Tp = -40°C to +85°C, limits are 100% tested at Tp = +25°C. Limits over the operating temperature range

and relevant supply voltage range are guaranteed by design and characterization.)

PARAMETER | SYMBOL | CONDITIONS MIN TYP MAX UNITS

BIAS AND REFERENCE CURRENT GENERATOR

Operating Voltage Range Vsvys 2.6 5.5 Vv

Quiescent Supply Current lacBRG Vsys > VsysuvLo (rising) 25 MA

Shutdown Supply Current Vsvys < VsysuvLo (falling) 0.1 MA

Bias Enable time tBIASOK 100 us

POR COMPARATOR (INTERNAL)

Quiescent Supply Current lasys _PoOR 1 MA

POR Undervoltage-Lockout .

Threshold VpoR Vgys falling 1.33 \Y

POR Threshold Hysteresis VHYS_POR Vgys rising 160 mV

Response Time 100mV overdrive 300 us
Vgys rising across POR (1V to 2V) 100

POR to UVLO Delay tPORUVLO us
Vgys falling across POR 50

SYS UNDERVOLTAGE-LOCKOUT COMPARATOR

Quiescent Supply Current lasys_uvLo 1 MA

SYS Undervoltage-Lockout .

Threshold 9 VsysuvLO Vgys falling 2.00 2.10 2.25 \Y

SYS Undervoltage-Lockout

Hysteresis VINUVLO_HYS 400 mV

SYS Undervoltage-Lockout . .

Response Time tsysuvLo 100mV overdrive, falling edge 150 us

SYS RESET COMPARATOR

Quiescent Supply Current losys_RESET 3 MA

Egz‘;’:a"'"g Threshold Vsys RESET | Programmed by SYSRST[3:0] 2650 4150 mv

Reset Threshold Step Size 100 mV

Reset Threshold Hysteresis | VSYSRESET_ | programmed by SYSRSTHYS[1:0] 150 300 mv

Range HYS

Reset Threshold Hysteresis 50 mv

Step Size

Reset Comparator t 5 s

Response Time SYSRESET M
SYSRSTTHI3:0] = 0x0, 0x1, 0x5, o

Reset Comparator Accuracy OxXA., OXF -2.5 +2.5 %o
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MAXT77752

Electrical Characteristics—Global Resources (continued)

Multichannel Integrated Power Management IC

(Vsys = 3.6V, V|o = 1.8V, Tp = -40°C to +85°C, limits are 100% tested at Tp = +25°C. Limits over the operating temperature range
and relevant supply voltage range are guaranteed by design and characterization.)

PARAMETER | SYMBOL | CONDITIONS | MIN TYP MAX UNITS
SYS BROWNOUT COMPARATOR
i;"g:’“t Falling Threshold Vsys Bo | Programmed by SYSBOTH(3:0] 2800 4300 mv
Brownout Threshold Step 100 iy
Size
Brownout Threshold .
Hysteresis Range Vsys_Bo_Hys | Programmed by SYSBOHYS[1:0] 150 300 mV
Brownout Threshold
Hysteresis Step Size %0 mv
SYS_BO_PRJ[1:0] = 0b00 (fast),
PMIC not in DEVSLP state, 100mV 1.04
under-drive with falling slew rate of '
150mV/ps
SYS_BO_PRJ[1:0] = 0b01 (med-fast),
PMIC not in DEVSLP state, 100mV 114
under-drive with falling slew rate of '
Brownout Comparator teysB0 150mV/ps us
+ YSB
Response Time SYS_BO_PR[1:0] = 0b10 (med-slow),
PMIC not in DEVSLP state, 100mV 130
under-drive with falling slew rate of '
150mV/ps
SYS_BO_PRJ[1:0] = 0b11 (slow),
PMIC not in DEVSLP state, 100mV 168
under-drive with falling slew rate of '
150mV/ps
Brownout Comparator PMIC in DEVSLP state, 100mV under-
Res ) tsyseo . ) . 3.53 us
ponse Time (DEVSLP) drive with falling slew rate of 150mV/us
SYS_BO_PR[1:0] = 0b00 (fast), PMIC 13.4
not in DEVSLP state ’
SYS_BO_PR[1:0] = 0b01 (med-fast), 104
Qui £ SUDDly C ¢ I PMIC not in DEVSLP state ’ A
uiescent Su urren
PP QSYS BO  ['sys BO_PR[1:0] = 0b10 (med-slow), 4 H
PMIC not in DEVSLP state ’
SYS_BO_PRJ[1:0] = 0b11 (slow), 44
PMIC not in DEVSLP state ’
Quiescent Supply Current .
(DEVSLP) lasys_Bo PMIC in DEVSLP state 1.3 MA
Brownout Comparator SYSBOI[3:0] = 0x0, 0x1, 0x5, OxA, OxF, 25 +25 Y
Accuracy PMIC is not in DEVSLP state ' ' °
Brownout Comparator SYSBO[3:0] = 0x0, 0x1, 0x5, 0xA, OxF, 25 +25 Y
Accuracy (DEVSLP) PMIC is in DEVSLP state ' ’ °
Brownout Timer Period tso T_BO_EN=1 100 ms
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MAXT77752

Electrical Characteristics—Global Resources (continued)

Multichannel Integrated Power Management IC

(Vsys = 3.6V, V|o = 1.8V, Tp = -40°C to +85°C, limits are 100% tested at Tp = +25°C. Limits over the operating temperature range
and relevant supply voltage range are guaranteed by design and characterization.)

PARAMETER | SYMBOL | CONDITIONS MIN TYP MAX UNITS
OSCILLATOR
Clock Frequency CLK32K Vgys =5V 31.5 kHz
Y, =3.3V -10 +10
Oscillator Tolerance SYS %
Vgys =5V -10 +10
WP_L OUTPUT (OPEN DRAIN)
WP_L Output-Voltage Low VoL ISINK = 2mA 0.4 \Y
Vsys = Vwp_L = 5.5V, Ta = +25°C, 0.001 1
WP_L Open Leakage OTP_INT_PUI0] = 0b0 A
Current Vsys = Vwp =55V, Ta = +85°C, 0.01
OTP_INT_PUI0] = 0b0 '
WP_L Falling Edge Time Cwp L =25pF, Vyp | =1.8V 20 25 ns
WP_L_DLY[1:0] = 0b00 0
(based on an internal 31.5kHz clock)
WP_L_DLY[1:0] = 0b01 (based on an
: 254
WP_L Output Deassert . internal 31.5kHz clock) s
+ WPDLY
Delay Time WP_L_DLY[1:0] = 0b10 s08
(based on an internal 31.5kHz clock)
WP_L_DLY[1:0] = 0b11 1016
(based on an internal 31.5kHz clock)
WP_L Output Assert
. 0 us
Delay Time
. Pulled up to VN _vi0,
WP_L Pullup Resistance Rpu wp L OTP_INT_PU[0] = Ob1 50 100 170 kQ
RESET_L OUTPUT (OPEN DRAIN)
RESET_L Output-Voltage
Lo~ 9 VoL ISINK = 2MA 04 v
Vsys = VRESET L = 5.5V, Ta = +25°C, 0.001 1
RESET_L Open Leakage OTP_INT_PU[0] = 0b0 UA
Current Vsys = VRESET = 5.5V, Ta= +85°C, 0.01
OTP_INT_PUIO0] = 0b0 '
RESET_L Falling Edge CRESET L = 25pF, VReseT L falling 5 ns
Time from 1.8V 20
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MAXT77752 Multichannel Integrated Power Management IC

Electrical Characteristics—Global Resources (continued)
(Vsys = 3.6V, V|p = 1.8V, Tp = -40°C to +85°C, limits are 100% tested at Tp = +25°C. Limits over the operating temperature range

and relevant supply voltage range are guaranteed by design and characterization.)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS
RST_L_DLY[1:0] = 0b0O 0
(based on an internal 31.5kHz clock)
RST_L_DLY[1:0] = 0b01
. 254
RESET_L Output Deassert . (based on an internal 31.5kHz clock) .
o RSTDLY M
Delay Time RST_L_DLY[1:0] = 0b10 508
(based on an internal 31.5kHz clock)
RST_L_DLY[1:0] = Ob11 1016
(based on an internal 31.5kHz clock)
RESET_L Output Assert 0 s
Delay Time H
RESET_L Pullup Pulled up to VN _vi0,
Resistance RPU_RESET_L | oTp INT_PU[0] = 0b1 50 100 170 kQ
PGOOD OUTPUT (OPEN DRAIN)
PGOOD Output-Voltage VoL lsiNK = 2mA 04 Y
Low
Vsys = VpgooD = 5.5V, Tp = +25°C, 0.001 1
PGOOD Open Leakage OTP_INT_PU[0] = 0b0 A
Current VSYS = VPGOOD =55V, TA =+85°C, 0.01
OTP_INT_PU[0] = 0b0 '
PGOOD Falling Edge Time Cpgoob = 25pF, Vpcoop = 1.8V 20 25 ns
PG_DLY[1:0] = 0b00 315
(based on an internal 31.5kHz clock) ’
PG_DLY[1:0] = 0b01
. 254
PGOOD Output Assert . (based on an internal 31.5kHz clock) .
d PGOODDLY M
Delay Time PG_DLY[1:0] = 0b10 508
(based on an internal 31.5kHz clock)
PG_DLY[1:0] = 0b11 1016
(based on an internal 31.5kHz clock)
PGOOD Output Deassert 0 s
Delay Time H
PGOOD Pullup Resistance | Rpy_pGoop E‘:)"t;d up to ViN_vio, OTP_INT_PU[0] 50 100 170 kQ
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MAXT77752

Electrical Characteristics—Global Resources (continued)

Multichannel Integrated Power Management IC

(Vsys = 3.6V, V|o = 1.8V, Tp = -40°C to +85°C, limits are 100% tested at Tp = +25°C. Limits over the operating temperature range
and relevant supply voltage range are guaranteed by design and characterization.)

PARAMETER | symBoL | CONDITIONS | MmN TYP  MAX | UNITS
LP_MODE INPUT
LP_MODE 1/0 Pad
=~ 2. . V
Operating Voltage Vsvs 6 59
LP_MODE Input-Low
- A4 V
Voltage ViL 0
LP_MODE Input-High
- \%
Voltage ViH 1.4
LP_MODE Input Hysteresis Vhys 50 mV
Vsys = VIN_vio =5.5Y, 0.001 1
LP_MODE Input Leakage Vip MoDE =0V and 5.5V, Tp = +25°C A
Current Vsys = VIN_vio = 5.5V, 0.01
Vip_moDE = 0V and 5.5V, Tp = +85°C ’
Debounce applies to rising and falling
LP_MODE Debounce tLpMD_DBNC | edge. Does not account for oscillator 95 127 us
tolerance (Note 4)
LP_MODE 1/0 Pad
- i . \%
Undervoltage Lockout VsysuvLo Vsys falling 21
LP_MODE Mask
Deassertion Timer {LPMD_MSK 16 20 25 ms
LP_ACK INPUT
I/0 Pad Operating Voltage Vsys 26 5.5 Vv
Input Low Voltage ViL 0.4 Vv
Input High Voltage ViH 1.4 V
Input Hysteresis Vhys 50 mV
Vsys =5.5V, Vi p ack =0V and 5.5V, 0.001 1
Ta = +25°C, OTP_INT_PU[0] = 0b0 ’
Input Leakage Current HA
Vsys =5.5V, Vi p ack =0V and 5.5V, 0.01
Ta = +85°C, OTP_INT_PU[0] = 0b0 ’
LP_ACK Pullup Resistance | Rpy Lp Ack (P)‘;':fdlﬁg tgl\_l/['(’;‘]—\z”gtv) ] 50 100 170 kQ
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MAXT77752

Electrical Characteristics—Global Resources (continued)

Multichannel Integrated Power Management IC

(Vsys = 3.6V, V|o = 1.8V, Tp = -40°C to +85°C, limits are 100% tested at Tp = +25°C. Limits over the operating temperature range
and relevant supply voltage range are guaranteed by design and characterization.)

PARAMETER | symBoL | CONDITIONS | MmN TYP  MAX | UNITS
LP_REQ OUTPUT (OPEN DRAIN)
LP_REQ Output Voltage VoL lsiNK = 2mA 04 v
Low
Vsys =VLp REQ = 5.5V, Tpa= +25°C, 0.001 1
LP_REQ Open Leakage OTP_INT_PU[0] = 0b0 ' UA
Current Vsys = Vip ReQ = 5.5V, Ta= +85°C, 0.01
OTP_INT_PU[0] = 0b0 '
LP_REQ Falling Edge Time CLp_REQ = 25pF, VL p Req=1.8V 20 25 ns
LP_REQ_T_EN =0, PMIC in master
mode (OTP_SLP_MSTRSLY = 0), 31.75 us
applies during DevSIp exit sequence
LP_REQ Delay t{LPREQ LOW
- LP_REQ_T_EN = 1, PMIC in master
mode (OTP_SLP_MSTRSLYV = 0), 20 ms
applies during DevSlp exit sequence
LP_REQ Pullup Resistance | Rpy |p REQ (P)‘;':fdlﬁg tgl\_l/['g‘]—\z”gt') ] 50 100 170 kQ
EREG_ENx OUTPUT (OPEN DRAIN)
EREG_EN1 Output-Voltage VoL lsiNK = 2mA 04 v
Low
EREG_EN2 Output-Voltage VoL lsink = 10mA 04 v
Low
Vsys = VEREG_ENx = 5.5V, Ta = +25°C, 0.001 1
EREG_ENx Open OTP_INT_PU[0] = 0b0 "
Leakage Current Vgys = VEREG_ENX =55V, Tp= +85°C, 0.01
OTP_INT_PU[0] = 0b0 '
EREG_ENXx Falling Edge CEREG ENx = 25pF, VEREG ENx = 1.8V
. — — 25 ns
Time 20
EREG_EN'] Pullup Rpu_EREG_ fulled up to Vi |NT, OTP_INT_PU[0] 50 100 170 KO
Resistance ENX = 0b1
EREG_EN2 Pullup Rpu_EREG_ fulled up to ViN_vi0, OTP_INT_PU[0] 50 100 170 KO
Resistance ENX = 0b1
EREG_POK INPUT
I/0 Pad Operating Voltage Vsys 26 5.5 Vv
Input Low Voltage ViL 0.4 Vv
Input High Voltage ViH 1.4 V
Input Hysteresis Vhys 50 mV
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MAXT77752

Electrical Characteristics—Global Resources (continued)

Multichannel Integrated Power Management IC

(Vsys = 3.6V, V|o = 1.8V, Tp = -40°C to +85°C, limits are 100% tested at Tp = +25°C. Limits over the operating temperature range
and relevant supply voltage range are guaranteed by design and characterization.)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS
Vsys = 5.5V, VEREG_PoK = 0V
and 5.5V, Tp = +25°C, 0.001 1
OTP_INT_PUIO0] = 0b0
Input Leakage Current HA
Vsys = 5.5V, VEREG_PoK = 0V
and 5.5V, Tp = +85°C, 0.01
OTP_INT_PUI0] = 0b0
EREG_POK Pullup Rpu_EReG_ | Pulled up to VN _vio,
Resistance POK OTP_INT_PU[0] = Ob1 50 100 170 kQ
THERMAL MONITORS
Quiescent Supply Current lQT™ 1.5 MA
Shutdown Supply Current 0.1 MA
Thermal Overload TyjovLD Ty rising, 15°C hysteresis 165 °C
Response Time 5°C overdrive 10 us
FLEXIBLE POWER SEQUENCER
Measured from internal FPSxEN =
Power-Up Sequence
Enable Dela tFPSDON 1 to start of sequence 63.492 us
y (based on a 31.5kHz clock)
Measured from internal FPSxEN =
Power-Down Sequence
Enable Dela tEPSDOFF 0 to start of sequence 95.240 us
y (based on a 31.5kHz clock)
MSTRxUPF[2:0] = 31
MSTRxDNF[2:0] = 0b000
MSTRxUPF[2:0] = 63
MSTRxDNF[2:0] = 0b001
MSTRxUPF[2:0] = 127
MSTRxDNF[2:0] = 0b010
MSTRxUPF[2:0] = 253
Flexible Power Sequencer tFPs_PU, MSTRxDNF[2:0] = 0b011 us
Event Period trps_PD MSTRxUPF[2:0] = 508
MSTRxDNF[2:0] = 0b100
MSTRxUPF[2:0] = 984
MSTRxDNF[2:0] = 0b101
MSTRxUPF[2:0] = 1936
MSTRxDNF[2:0] = 0b110
MSTRxUPF[2:0] =
MSTRxDNF[2:0] = 0b111 3904
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MAXT77752

Electrical Characteristics—Global Resources (continued)

Multichannel Integrated Power Management IC

(Vsys = 3.6V, V|o = 1.8V, Tp = -40°C to +85°C, limits are 100% tested at Tp = +25°C. Limits over the operating temperature range
and relevant supply voltage range are guaranteed by design and characterization.)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS

PD_DLY[1:0] = 0b00 0

Power-Down Sequence PD_DLY[1:0] = 0bO1 1.0

Delay tPD_DLY PD_DLY[1:0] = 0b10 1.5 me
PD_DLY[1:0] = 0b11 2.0

BLD_IO

Maximum Bleed Time tBLEED MAX 20 22 ms

Minimum Bleed Time tBLEED_MIN 31.5 us

Bleed Threshold BLD_IO falling 90 100 mV

Bleed Resistance RBLEED BLD_IO = 0.3V 20 27 Q
Vgys = 5.5V, VgLp 10 =0V and 5.5V,

BLD_IO Input Leakage Ta=+85°C - 0.01 A

Current Vsys = 5.5V, Vg p_jo =0V and 5.5V, 0.001 ] "
Ta = +25°C

ON/OFF CONTROLLER

Hiccup Counter Limit ZII\CI:'I?_LEIIDI\Z 7 counts

IN_PHUP

Operating Voltage Range VIN_PHUP 24 5.5 \Y

IN_PHUP Supply Current lIN_PHUP Vsys = VIN_pHUP = 5.5V, Ta = +25°C 5.0 MA

Note 4: The LP_MODE debounce period has a variation due to the variability associated with quantizing an asynchronous input sig-
nal. Additionally, while measuring the period from a valid LP_MODE edge to a subsequent event, such as LP_REQ asser-

tion, there is one more clock cycle (CLK32K) of delay observed in a real system.
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MAXT77752

Multichannel Integrated Power Management IC

Electrical Characteristics—Inrush Control

(VIN_sNs = 5.0V, limits are 100% tested at Tp = +25°C. Limits over the operating temperature range and relevant supply voltage range

are guaranteed by design and characterization.)

PARAMETER | SYMBOL | CONDITIONS MIN TYP MAX UNITS
POWER SUPPLY
Supply Voltage Range VIN 2.1 5.5 V
IN Undervoltage-Lockout .
Threshold VINUVLO VN rising 23 2.55 V
IN Undervoltage-Lockout
Hysteresis VINUVLO_HYS 200 mv
IN Undervoltage-Lockout - _
Response Time tinuvLo VN rising (VN = ViNuvLO + 100mV) 39 s
IN Overvoltage-Lockout .
Threshold VINOVLO VN rising 5.70 5.87 6.10 V
IN Overvoltage-Lockout
Hysteresis VINOVLO_HYS 80 mv
IN Overvoltage-Lockout . _
Response Time tinovLo Vin rising (VN = ViNovLo *+ 50mV) 8 s
VIN= 5.5:/, VIN_DRv = 0V and 11V, 0.001 1
Ta=+25°C
Leakage ILKG_VIN_DRV pA
VIN =5.5V, VIN_DRv = 0V and 11V, 0.01
Tp=+85°C :
VIN_DRV-VINR_OUT < V|y_sns (soft-
start state), OTP_GDRV_FREQ = 85
0b111 (800kHz), VN sNs = 3.3V
Supply Current (Soft-Start) Ig IN sS — HA
o VIN_DRV-VINR_OUT < V|\_sNs
(soft-start state), OTP_GDRV_FREQ = 138
Ob111 (800kHz), V|N_sNs = 5V
VIN_DRV-VINR_OUT = V|\_sNs
(steady state), tsg_poNE expired, 26
Supply Current (Steady- n feDprv = 12.5kHz, ViN_sNs = 3.3V A
State) VIN_DRV-VINR_OUT = V|\_sNs
(steady state), tsg_poNE expired, 37
fepDry = 12.5kHz, VlN_SNS =5V
NMOS SWITCH DRIVER
Voltage with respect to
. round when external
Gate Drive ON Voltage VIN. DRV ON | VIN=5V EA OSFET is being drivento | & 11 Vv
it's fully ON state
Gate Drive Current IGDRV_INRUSH \S/g;lt;gs'sv’ 1X gate drive frequency 1.8 3.0 4.2 HA
4x Gate Drive Oscillator . OTP_INR_FREQ[2:0] = 0b111, 790 .
Frequency GDRV_4X | vy =3.3V, V)y = 5V
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MAXT77752

Multichannel Integrated Power Management IC

Electrical Characteristics—Inrush Control (continued)

(VIN_sNs = 5.0V, limits are 100% tested at Tp = +25°C. Limits over the operating temperature range and relevant supply voltage range

are guaranteed by design and characterization.)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS
2x Gate Drive Oscillator ¢ OTP_INR_FREQ[2:0] = 0b110, 360 KHz
Frequency GDRV_2X ViN=3.3V,V|y=5V

. . OTP_INR_FREQJ2:0] = 0b101
;’:eGS;E“Ve Oscillator fGDRv 1X | (nominal gate drive strength), 120 180 240 kHz
quency ViN = 3.3V, Vi = 5V
0.5x Gate Drive Oscillator . OTP_INR_FREQ[2:0] = 0b100, % KHz
Frequency GDRV_0.5X ViN=3.3V,V|y=5V
0.25x Gate Drive Oscillator " OTP_INR_FREQ[2:0] = 0b011, 45 KHz
Frequency GDRV_0.25X ViN=3.3V,V|y=5V
0.125x Gate Drive Oscillator OTP_INR_FREQ[2:0] = 0b010,
Frequency fGDRV_0.125x ViN=3.3V,V|y=5V 15 23 32 kHz
0.0625x Gate Drive Oscilla- f OTP_INR_FREQJ2:0] = 0b001, 125 KHz
tor Frequency GDRV_0.0625X V|N =3.3V, VN =5V '
0.03125x Gate Drive Oscil- ¢ OTP_INR_FREQJ2:0] = 0b000, 5625 KHz
lator Frequency GDRV_0.03125X V|N =3.3V, VN =5V '
Resistance from INR_DRV to 74
Gate Drive Discharge INR_OUT, VINR_DRV-INR_OUT = 4V
Resist RGDRV_DIS : Q
esistance Resistance from INR_DRV to 100
INR_OUT, VINR_DRV-INR_OUT = 3.3V
TIMING
Time from V) rising above V|NuvLO
to the internal charge pump being eveles of
Start-Up Delay tEN_INRUSH enabled. Duration is based on the 128 ¥
gate drive oscillator frequency (fgprv) GDRV
selected by OTP_INR_FREQ[2:0]
Duration from MOSFET drive
circuit being enabled (subsequent to
startup delay) to the point when the
Soft-Start Done Time tss 1 Lﬁgjﬁgfzgiigntzmal 5|g_nal) is 512 c¥cles of
g a power-up GDRV
sequence to occur. Based on default
gate drive frequency (fgpry) selected
by OTP_INR_FREQ[2:0]
Duration from MOSFET drive circuit
being enabled (subsequent to the
startup delay) to the point when the
. ) gate drive oscillator frequency folds cycles of
Gate Drive ldle Time ISS_DONE | pack to the 12.5kHz setting (idle gate 1024 faDRY
drive). Based on default gate drive
frequency (fgpry) selected by
OTP_INR_FREQJ2:0]
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MAXT77752 Multichannel Integrated Power Management IC

Electrical Characteristics—Current Sense Amplifier

(Vsys = 3.3V, CLoap = 10pF, Ta = -40°C to +85°C, limits are 100% tested at Tp = +25°C. Limits over the operating temperature range
and relevant supply voltage range are guaranteed by design and characterization.)

PARAMETER | SYMBOL | CONDITIONS MIN TYP MAX UNITS

INPUT OVERCURRENT

Input Overcurrent Threshold 2.25A setting, Vgys = 3.3V -6.5 +6.5 %
OTP_CSA_DBNC =0 100

CSA Debounce Timer us
OTP_CSA_DBNC =1 50

Overcurrent-Sense Vv Overcurrent limit, 30 mv

Comparator Threshold 1 OC_THR | cSTH_OPT[1:0] = 0b00

Overcurrent-Sense Vv Overcurrent limit, 35 mv

Comparator Threshold 2 OC_THR | CSTH_OPT[1:0] = 0bO1

Overcurrent-Sense Vv Overcurrent-limit, 40 mv

Comparator Threshold 3 OC_THR | cSTH_OPT[1:0] = 0b10

Overcurrent-Sense Vv Overcurrent limit, 45 mv

Comparator Threshold 4 OC_THR | CSTH_OPT[1:0] = Ob11

Electrical Characteristics—Buck Regulators (BUCK1/2 - 2A Output)

(Vsys = 3.6V, Ta =-40°C to +85°C, limits are 100% tested at Tp = +25°C. Limits over the operating temperature range are guaranteed
by design and characterization.)

PARAMETER | SYMBOL | CONDITIONS | MIN TYP MAX UNITS
SUPPLY VOLTAGE AND CURRENT
Input Voltage Range VINBx 26 5.5 V
Shutdown Supply Current losHDN_Buckx | (Note 5) 0.1 HA
No switching, no load, (Note 6), 19 30
lg_skip NM_ | VSYs =33V uA
BUCKx No switching, no load, (Note 6), 19 30
Vsys =5V
FPWM mode (switching at fixed 10
lq FPWM frequency), no load, Vgys = 3.3V
Supply Quiescent Current — - mA
BUCKXx FPWM mode (switching at fixed 10
frequency), no load, Vgys = 5V
Low-power mode (no switching), 5 9
lQ_SKIP_LPM_ no load, (Note 6), Vgyg = 3.3V UA
BUCKXx Low-power mode (no switching), 5 9
no load, (Note 6), Vgyg = 5V
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MAXT77752

Multichannel Integrated Power Management IC

Electrical Characteristics—Buck Regulators (BUCK1/2 - 2A Output) (continued)

(Vsys = 3.6V, Ta =-40°C to +85°C, limits are 100% tested at Tp = +25°C. Limits over the operating temperature range are guaranteed
by design and characterization.)

PARAMETER | SYMBOL CONDITIONS MIN TYP MAX | UNITS
OUTPUT VOLTAGE
Programmable in 6.25mV steps with
Output Voltage Range VouT Buckx | BUCK1VOUT[7:0] and 0.600 2194 V
BUCK2VOUT[7:0]
Vout _acc_NM_ | FPWM mode, normal mode, 2 +2
BUCKx no load, Vout_puck1 = 1.800V
VouT ACC Low-power mode, no load,
suckr | Vo oK1 = 1.800V 4 4
LPM_BUCK UT_BUCK1 ~ -
Output Voltage Accuracy = . = %
Vout _acc_NM_ | FPWM mode, normal mode, 2 +2
BUCKx no load, Vout_Buckz = 1.200V
Vout acc_ | Low-power mode, no load, 4 +4
LPM_BUCKx | YouT Buck2 = 1.200V
OUTPUT CURRENT
loUT_MAX_ | RMS, normal mode, L = 1uH 2000
) NM_BUCKx
Maximum Output Current mA
louT_max_ RMS, low-power mode, L = 1uH 10
LPM_BUCKx
Vgys = 3.6V 2300 2875 4200
PMOS Peak Current Limit ILivP mA
Vgys =5V 2300 2875 4200
Vgys = 3.6V 2125
NMOS Valley Current Limit ILiMv mA
Vgysg = 5V 2125
NMOS Negative Current Vsys = 3.6V 800
Limit ILimN - mA
Vgysg = 5V 800
PERFORMANCE PARAMETERS
Line Regulation Vsys = V|nBx = 2.6V to 5.5V 0.2 %IV
Load Regulation Load = 0 to 1A, FPWM mode 0.125 %/A
FPWM mode, VouT BuCkx = default,
L =1uH, CouT = 12uF effective 88
A loyT = 0.2A-2A, At = 3ps
Load Transient Response mV
Skip mode, Vout Buckx = default,
L = 1uH, CouT = 12uF effective 90
A loyT = 10mAto 0.7A, At = 3ps,
Switching Frequency fsw Vgys = 3.3V 1.8 2 2.2 MHz
Dead Time tDEAD Vgys = 3.3V 2.0 ns
Switching Frequency fsw Vgys = 5V 1.8 2 2.2 MHz
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Maxim Integrated | 15



MAXT77752 Multichannel Integrated Power Management IC

Electrical Characteristics—Buck Regulators (BUCK1/2 - 2A Output) (continued)

(Vsys = 3.6V, Ta =-40°C to +85°C, limits are 100% tested at Tp = +25°C. Limits over the operating temperature range are guaranteed
by design and characterization.)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS
Dead Time tDEAD Vgysg = 5V 2.0 ns
Fixed for buck 1 6.5
Soft-Start Slew Rate mV/us
Fixed for buck 2 17
Output Voltage Ramp-Up Fixed for buckx (Notes 5, 8, 9),
Slew Rate CouT = 224F 40 mV/ps
Fixed for buck 1, 2 (Notes 5, 8),
Output Voltage Ramp-Down CouT = 22uF, BUCKXFPWMEN = 1 18 mV/ps
Slew Rate
(x=1, 2), no load
Vsys = VINBUCKx = 3.6V, 100 150
louTt = 150mA
PMOS ON Resistance RoN PcH mQ
N Vsys = VINBUCKx = 3V, 100 150
louTt = 150mA
Vsys = VINBUCKx = 3.6V, 60 100
louTt = 150mA
NMOS ON Resistance RON NCH mQ
- Vsys = VINBUCKx = 3V, 60 100
louTt = 150mA
NMOS Zero-Crossing | Threshold to determine transition from 20 mA
Threshold X PWM to SKIP mode
Output Voltage Ripple in VOUT—_BUCKX - 1'0\./’ L=1pH,
) Cout = 12F effective, no load 40 mVp_p
Skip Mode
(Note 5)
Vout_Buckx = 1.0V, L= 1uH,
Output Voltage Ripple in Cout = 12F effective, 5 mv
PWM Mode ILoaDp = 0.5 x IOUT_MAX_BUCKX P-P
(Note 5)
IL_Lx 25C Vixx =5.5VorQV, Tp = +25°C 0.1 1
LX Leakage | Vixx = 5.5V or 0V, Tp = +85°C ] HA
L_LX_85C (Note 5)
Output Active Discharge RpISCHG_ Resistance from FBBx to PGNDx, 100 0
Resistance BUCKx output disabled, (Note 7)
Nominal Output Inductance Lnom 1.0 uH
Minimum Effective Output
Capacitance P CouT EFF_MIN | OMA < loyT < 2000mA 18 WF
Low-power mode, lgyTt = 0.5mA,
. - VOUT_BUCKX =1.0V,L=1uH, o
Light Load Efficiency EffLigHT DCR, = 50mQ, Coyr = 224F 75 o
(Note 5)
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MAXT77752

Multichannel Integrated Power Management IC

Electrical Characteristics—Buck Regulators (BUCK1/2 - 2A Output) (continued)

(Vsys = 3.6V, Ta =-40°C to +85°C, limits are 100% tested at Tp = +25°C. Limits over the operating temperature range are guaranteed
by design and characterization.)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS
louT = 0.25 X louT_MAX_BUCKx:
Typical Load Efficiency Effiout Tvyp | Vout Buckx = 1.0V, L =1pH, 85 %
DCR| = 50mQ, CoyT = 22uF (Note 5)
louT = louT_MAX_BUCKx:
. - VouTt = 1.0V, L = 1uH, o
Maximum Load Efficiency EFFiouT_MmAx DCR, = 50mQ, Coyr = 224F 70 o
(Note 5)
Turn-On Delay Time {ON_DLY_BUCKx Eil;lssgrr\ljal to LX switching with 30 us
Maximum Duty Cycle VouT_BuCKx {,V'N—BUCKX 90 %
expressed as %
BROWNOUT COMPARATOR
Normal-power mode, falling threshold, 75
BUCKx_BO_THR[1:0] = 0b00
Normal-power mode, falling threshold, 80
Output Brownout v BUCKx_BO_THRJ[1:0] = 0b01 o
BO_BUCK °
Threshold - X Normal-power mode, falling threshold, 85
BUCKx_BO_THRJ[1:0] = 0b10
Normal-power mode, falling threshold, 90.7
BUCKx_BO_THR[1:0] = 0b11 ’
Normal-power mode.
Output Brownout
Accﬂracy VouT BUCKx = 1.0V 4.0 +4.0 %
(VOUT_BUCKX[7:0] = 0 x 40)
Output Brownout Threshold . o
(Low-Power Mode) VBO_BUCKx Falling threshold, low-power mode 86.0 %o
Output Brownout Accuracy |(-\(/>2/)VLJP_|C_) W;lj gg:[e?'. (\);():UJ }BEOC)KX =1ov -4 +4 %
Output Brownout Hysteresis VBO _HYS_ 2-bit control over I2C. Max rising 5 20 Y
Range BUCKx threshold limited to 96% ’
Brownout Voltage Hystere- Programmable with 5 Y
sis Programming Step Size BUCKx_BO_HYS[1:0] °
Output Brownout Hysteresis VBO _HYS_ 5 Y
(Low-Power Mode) BUCKx_LPM °
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MAXT77752 Multichannel Integrated Power Management IC

Electrical Characteristics—Buck Regulators (BUCK1/2 - 2A Output) (continued)

(Vsys = 3.6V, Ta =-40°C to +85°C, limits are 100% tested at Tp = +25°C. Limits over the operating temperature range are guaranteed
by design and characterization.)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS

BUCKx_BO_PR][1:0] = 0b00 (fast),
buck in normal-power mode, 100mV
under-drive with falling slew rate of 1.04
150mV/ps. Time from VoyT BUCKx
falling to PGOOD pin falling

BUCKx_BO_PR[1:0] = 0b01 (med-
fast), buck in normal-power mode,
100mV under-drive with falling slew 1.14
rate of 150mV/us. Time from Voyr
BUCKx falling to PGOOD pin falling

o 8 R BUCKx_BO_PR[1:0] = 0b10 (med-

utput Brownout Response i R

T p p t80_BUCKx | SIOW), buck in normal-power mode, us
Ime 100mV under-drive with falling slew 1.30

rate of 150mV/ps. Time from Voyr_

BUCKx falling to PGOOD pin falling

BUCKx_BO_PR[1:0] = 0b11 (slow),
buck in normal-power mode, 100mV
under-drive with falling slew rate of 1.68
150mV/ps. Time from VoyT BUCKx
falling to PGOOD pin falling

Buck in low-power mode, 100mV
under-drive with falling slew rate of
150mV/us. Time from VouT BUCKx
falling to PGOOD pin falling~

3.18

Normal-power mode,

BUCKx_BO_PR[1:0] = 0b00 (fast) 134

Normal-power mode,

BUCKx_BO_PR[1:0] = 0b01 (med-fast) 10.4

lanm_BO_
Output Brownout Supply BUCKXx Normal-power mode,
Current BUCKx_BO_PR[1:0] = 0b10 (med-slow)

7.4 A

Normal-power mode,

BUCKx_BO_PR[1:0] = 0b11 (slow) 44

loLPm BO_
BUCKx

Low-power mode 1.3
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MAXT77752

Multichannel Integrated Power Management IC

Electrical Characteristics—Buck Regulators (BUCK1/2 - 2A Output) (continued)

(Vsys = 3.6V, Ta =-40°C to +85°C, limits are 100% tested at Tp = +25°C. Limits over the operating temperature range are guaranteed
by design and characterization.)

PARAMETER | SYMBOL CONDITIONS | MIN TYP MAX | UNITS
OV COMPARATOR
. Rising edge, BUCKx_OV_THR =1, o
Output OV Trip Level VouTBUCKx_OV referenced to output voltage setting 1166 g
Output OV Hysteresis BUCKx_OV_THR =1 9.1 %
. Rising edge, BUCKx_OV_THR =0, o
Output OV Trip Level VouTBUCKx_OV referenced to output voltage setting 1083 %
Output OV Hysteresis BUCKx_OV_THR =0 2.8 %
Output OV Trip Level . o
(Low-Power Mode) VouTsuckx_ov | Rising edge, low-power mode 108.3 o
Output OV hysteresis o
(Low-Power Mode) Low-power mode 2.8 %o
Normal-power mode, 100mV over-
Output Over-Voltage t drive with rising slew rate of 150mV/ 168 s
Response Time OV_BUCKx ps. Time from Voyt BuCkx rising to ' H
PGOOD pin falling (Note 5)
Output Over-Voltage
Supply current lo_ov _Buckx | Normal-power mode 4.4 A
Low-power mode, 100mV over-drive
Output Over.-VoItage with rising slew rate of 150mV/ps.
Response Time tov BUCKx . . 3.18 us
(Low-Power Mode) - Time from VoyT BUCK« rising to
PGOOD pin falling (Note 5)
Output Over-Voltage Supply )
Current (Low-Power Mode) la_ov_Buckx | Low-power mode 13 WA

Note 5: Design guidance only and is not production tested.
Note 6: Individual buck Iq is not production tested. It is covered by a combined test by turning on all bucks.
Note 7: There is an n-channel MOSFET in series with the output active-discharge resistance. This NMOS requires Vgys > 1.2V to

be enhanced.

Note 8: The ramp down slew rate when the output voltage is decreased through I2C is a function of the negative current limit and
the output capacitance. With no load, forced PWM mode and 22uF output capacitor, the ramp-down slew rate is
dv/dt=i/C = 0.4A/22uF = 18mV/us.

Note 9: DVS and soft-start ramp rates can be expected to vary by up to 30%.
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MAXT77752

Electrical Characteristics—Buck Regulators (BUCK3 - 3A Output)

Multichannel Integrated Power Management IC

(Vsys = 5.0V, Ta =-40°C to +85°C, Limits are 100% tested at Tp = +25°C. Limits over the operating temperature range and relevant
supply voltage range are guaranteed by design and characterization. Specifications marked "GBD" are guaranteed by design and not

production tested.)

PARAMETER | SYMBOL | CONDITIONS | MIN TYP MAX UNITS
SUPPLY VOLTAGE AND CURRENT
Input Voltage Range VINBUCK3 26 5.5 V
Shutdown Supply lQSHDN_ (Note 10) 01 uA
Current BUCK3 '
la_SKIP_NM_ | No switching, no load (Note 10) 26 40 pA
BUCK3
Supply Quiescent la_FPWM_ | EpWM mode, no load (Note 10) 10 mA
Current BUCK3
lq_skip_LPM_ | Low-power mode (no switching), 10 19 uA
BUCK3 no load (Note 10)
OUTPUT VOLTAGE
I2C programmable in 10mV Steps
Output Voltage Range VouT BUCK3 (BUgKgVOUT[&O] - 0x01 to Oxp7F) 0.26 1.52 V
Vout acc_ | FPWM mode, normal mode, no load, 2 +2
NM_BUCK3 | Ta=+25°C, VouT Bucks = 1.0V .
Output Voltage Accuracy : %o
VouT Aacc_ | Low-power mode, no load, Ta = +25°C, 4 +4
LPM_BUCK3 | VouT Buck3 = 1.000V
PERFORMANCE PARAMETERS
Vgys = 3.3V 1.8 2 2.2
Switching Frequency fsw MHz
Vgys =5V 1.8 2 2.2
Line Regulation x'(;‘BUCWC:;fY 82/5'5\/’ 0.2 %I\
uT Buck3 = 1.
. Vout _Bucks = 1.0V, (Note 10), o
Load Regulation load = 0 to 1A, FPWM mode 0.125 %ol A
Skip mode, VoyT = default, L = 1uH,
Cout = 284F effective 45
AloyT = 20mA to 500mA, At = 0.8ps
Load Transient Re- (Note 10) mv
sponse (Droop)
Skip mode, VoyT = default, L = 1uH,
CouT = 28yF effective 70
AloyT = 20mA to 3A, At = 4.8us (Note 10)
BUCK3SSRAMP =0 25
Soft-Start Slew Rate mV/us
BUCK3SSRAMP =1 10
Output Voltage
Ramp-Up/Down Slew 10 mV/us
Rate (DVS)

www.maximintegrated.com

Maxim Integrated | 20



MAXT77752 Multichannel Integrated Power Management IC

Electrical Characteristics—Buck Regulators (BUCK3 - 3A Output) (continued)

(Vsys = 5.0V, Ta = -40°C to +85°C, Limits are 100% tested at T = +25°C. Limits over the operating temperature range and relevant
supply voltage range are guaranteed by design and characterization. Specifications marked "GBD" are guaranteed by design and not
production tested.)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS
Vsvys = VINBUCK3 = SV, louyT = 150mA 60 90
PMOS ON Resistance RoN PCH mQ
- Vsvys = VINBUCK3 = 3.6V, loyT = 150mA 60 90
Vsvys = VINBUCK3 = SV, louT = 150mA 35 60
NMOS ON Resistance RoN NCH mQ
- Vsvys = VINBUCK3 = 3.6V, loyT = 150mA 35 60
NMOS Zero-Crossing Izx_skip | SKIP mode 20 A
Threshold Izx_ pwM | PWM mode 20
Output Voltage Ripple In Vout _Bucks = 1.0V, L = 1pH, 15 mv
Skip Mode CouTt = 284F effective, no load (Note 10)

Output Voltage Ripple In Vout_Bucks = 1.0V, L = 1H,

CouT = 28yF effective, 5 mV

PWM Mode ILoaD = 0.5 X louT_max_suck3 (Note 10)

IL_Lx_25C VixBuUck1 = 5.5V or 0V, Ta = +25°C 0.1 1
LX Leakage % = 5.5V or OV, Tp = +85°C HA

LXBUCK1 . v TA

LLX.85C | (Note 10) 1
Output Active Discharge RpiscHG_ Resistance from FBB3 to PGND3, 100 0
Resistance BUCK3 output disabled
Nominal Output
Inductance Lnom 10 uH
Minimum Effective Cout _EFF_
Output Capacitance MIN OmA <louyt < 3000mA 28 WF
Turn-On Delay Time toN_DLY_ EN signal to LX switching with bias ON 200 us

BUCK1

Low-power mode, IgyT = 0.5mA,
Light Load Efficiency EffLiGHT Vout_Buckx = 1.0V, L = 1uH, 75 %
DCR| =50mQ, CoyT = 3 x 22pF (Note 10)

louT = 0.25 X louT_MAX_BUCKxs
Typical Load Efficiency Effiout_typ | VouT Buckx = 1.0V, L="1pH, 88 %
DCRL =50mQ, CoyT = 3 x 22uF (Note 10)

louT = louT_mAX_BUCKx VouT = 1.0V,
EFFiout_max | L =1pH, DCRL =50mQ, Coyt = 3 X 22puF 77 %
(Note 10)

Maximum Load
Efficiency
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MAXT77752 Multichannel Integrated Power Management IC

Electrical Characteristics—Buck Regulators (BUCK3 - 3A Output) (continued)

(Vsys = 5.0V, Ta =-40°C to +85°C, Limits are 100% tested at Tp = +25°C. Limits over the operating temperature range and relevant
supply voltage range are guaranteed by design and characterization. Specifications marked "GBD" are guaranteed by design and not
production tested.)

PARAMETER | SYMBOL | CONDITIONS | MIN TYP  MAX | UNITS

OUTPUT CURRENT

loUT_MAX_ | RS, normal mode 3000
Maximum Output NM_BUCK3 A
Current

IOUT—MAX— RMS, low-power mode 10

LPM_BUCK3
E'\r:']ict)s Peak Current ILiMP T = -40°C to +85°C, Vgys = 3.6V 3825 4250 4675 mA
NMOS Valley Current
Limit ILiMv 3750 mA
NMOS (Negative) ILIMN 2000 mA

Current Limit

BROWNOUT COMPARATOR
Normal-power mode, falling threshold, 77
BUCK3_BO_THR][1:0] = 0b00
Normal-power mode, falling threshold, 81
Output Brownout v BUCK3_BO_THR][1:0] = 0b01 o
BO_BUCK3 )
Threshold - Normal-power mode, falling threshold, 85.7
BUCK3_BO_THR][1:0] = 0b10 ’
Normal-power mode, falling threshold, 91
BUCK3_BO_THR][1:0] = 0b11
Output Brownout Ac- Normal-power mode. Voyt_gucka = 1.0V a5 +45 Y
curacy (VOUT_BUCKS3[7:0] = 0x4B) ' ' °

Output Brownout
Threshold VBo BUcKkx | Falling threshold, low-power mode 86.0 %
(Low-Power Mode)

Output Brownout Low-power mode, Vout Buck3 = 1.0V 4 +4 Y
Accuracy (VOUT_BUCK3[7:0] = 0x4B) °
Output Brownout VBO_HYS_ 2-Bit control over I12C. Max rising threshold 5 20 Y
Hysteresis Range BUCKx limited to 96% °
Brownout Voltage

Hysteresis Programming Programmable with BUCKx_BO_HYS[1:0] 5 %
Step Size

Output Brownout v

Hysteresis BO_HYS_ 5 %

(Low-Power Mode) BUCKx_LPM
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MAXT77752

Multichannel Integrated Power Management IC

Electrical Characteristics—Buck Regulators (BUCK3 - 3A Output) (continued)

(Vsys = 5.0V, Ta =-40°C to +85°C, Limits are 100% tested at Tp = +25°C. Limits over the operating temperature range and relevant
supply voltage range are guaranteed by design and characterization. Specifications marked "GBD" are guaranteed by design and not

production tested.)

PARAMETER SYMBOL

CONDITIONS

MIN

TYP

MAX UNITS

Output Brownout

) t
Response Time BO_BUCKx

BUCKx_BO_PR[1:0] = 0b00 (fast), buck in
normal-power mode, 100mV under-drive
with falling slew rate of 150mV/us. Time
from VouT BuCkx falling to PGOOD pin
faling

1.04

BUCKx_BO_PR[1:0] = 0b01 (med-fast),
buck in normal-power mode, 100mV under-
drive with falling slew rate of 150mV/us.
Time from VoyTt BUCKx falling to PGOOD
pin falling -

BUCKx_BO_PR[1:0] = 0b10 (med-slow),
buck in normal-power mode, 100mV
under-drive with falling slew rate of
150mV/ps. Time from VoyuT BUCckKx falling
to PGOOD pin falling -

1.30

us

BUCKx_BO_PR[1:0] = 0b11 (slow), buck
in normal-power mode, 100mV under-drive
with falling slew rate of 150mV/us. Time
from VouT BUCKx falling to PGOOD pin
faling

1.68

Buck in Low-power mode, 100mV under-
drive with falling slew rate of 150mV/ps.
Time from VoyTt BuUCckx falling to PGOOD
pin falling -

3.18

laNM_BO_
Output Brownout Supply BUCKx

Current

Normal-power mode,
BUCKx_BO_PR[1:0] = 0b00 (fast)

134

Normal-power mode,
BUCKx_BO_PR[1:0] = 0b01 (med-fast)

10.4

Normal-power mode,
BUCKx_BO_PR[1:0] = 0b10 (med-slow)

7.4

A

Normal-power mode,
BUCKx_BO_PR[1:0] = 0b11 (slow)

4.4

BUCKx

laLPM_BO_

Low-power mode

1.3
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MAXT77752 Multichannel Integrated Power Management IC

Electrical Characteristics—Buck Regulators (BUCK3 - 3A Output) (continued)

(Vsys = 5.0V, Ta = -40°C to +85°C, Limits are 100% tested at T = +25°C. Limits over the operating temperature range and relevant
supply voltage range are guaranteed by design and characterization. Specifications marked "GBD" are guaranteed by design and not

production tested.)

PARAMETER | SYMBOL | CONDITIONS | MIN  TYP  MAX | UNITS
OV COMPARATOR
Output OV Trip Level VOUTSUC'@- Rising edge, BUCK3_OV_THR = 1 117.1 %
\
Output OV hysteresis BUCK3_OV_THR =1 8.6 %
Output OV Trip Level VOUTSUCKX- Rising edge, BUCK3_OV_THR =0 108.5 %
\

Output OV Hysteresis BUCK3_OV_THR =0 3.9 %

Output OV Trip Level VOUTBUCK3S_ - : o

(Low-Power Mode) ov Rising edge, low-power mode 108.3 %o

Output OV Hysteresis o

(Low-Power Mode) Low-power mode 3.9 %o
Buck in normal-power mode, 100mV over-

Output Over-Voltage t drive with rising slew rate of 150mV/us. 168 s

Response Time OV_BUCK3 | Time from VouT_BUCK3 rising to PGOOD ' H
pin falling (Note 10)

Output Over-Voltage .

Supply current lo_ov_Buckx | Buckin normal-power mode 4.4 HA
Buck in low-power mode, 100mV over-drive

g;;%:n(:;/?rﬁletage fov BUCK with rising slew rate of 150mV/us. Time 318 us

- X | from VouT BUCKx fising to PGOOD pin :

(Low-Power Mode) falling (Note 10)

Output Over-Voltage

Supply current lo_ov_Bucks | Buck in low-power mode 1.3 HA

(Low-Power Mode)

Note 10: Design guidance only and is not production tested.
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MAXT77752

Multichannel Integrated Power Management IC

Electrical Characteristics—Load Switch Driver (LSW1/2)

(Vsys = 3.6V, Ta = -40°C to +85°C, Limits are 100% tested at Tp = +25°C. Limits over the operating temperature range are guaran-
teed by design and characterization. Specifications marked "GBD" are guaranteed by design and not production tested. x is used to
represent multiple instances of similar resources, for this section x = 1, 2 unless specified for e.g., LSWx represents LSW1, LSW2.)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS
POWER SUPPLY
ViNLswx = Vsys = 5V, LSWXDRV_
Supply Current Isys_Lsw_ss | FREQ=0b111 (800kHz), 68 pA
CouTLswx = 20pF
Supply Voltage Range Vsvys 2.6 5.5 V
VINLSwx = Vsys = 3.3V,
LSWxDRV_FREQ = 0b111 (1.6MHz), 43
CouTLswx = 20pF
Supply Current Isys_Lsw_ss MA
VINLswx = Vsys =5V,
LSWxDRV_FREQ = 0b101 (400kHz), 20
CouTLswx = 20pF
VSYS = §.5V, Viswx_DRv = 0V and 11V, 0.001 1
Loak | Ta=+25°C A
eakage LKG_LSWx_DRV H
- Vsys = 5.5V, Viswyx_prv =0 V and 11V, 001
Tp= +85°C :
NMOS SWITCH DRIVER
Gate Drive Voltage VLswx_DRV Vgys =5V 8.5 1 V
Vgys = 3.3V, 1X gate drive frequency
Gate Drive Current ILswx_DRvV setting (LSWx_DRV_FREQ[2:0] = 0b101), 1.85 3.7 5.55 pA
CouTLswx = 20pF
4x Gate Drive Oscillator " LSWxDRV_FREQ[2:0] = 0b111, 1600 KHz
Frequency LSWx_DRV_4X | y/oy o = 3.3V, Vgyg = 5V
2x Gate Drive Oscillator " LSWx_DRV_FREQ[2:0] = 0b110, 800 KHz
Frequency LSWx_DRV_2X | y/oy o = 3.3V, Vgyg = 5V
1x Gate Drive LSWx_DRV_FREQ[2:0] = 0b101
Oscillator Frequenc fLswx_DRv_1x | (nominal gate drive strength), 200 400 600 kHz
quency Vsys = 3.3V, Vgys = 5V
0.5x Gate Drive . LSWx_DRV_FREQ[2:0] = 0b100, 200 KHz
Oscillator Frequency LSWx_DRV_0.5X | y/oyq = 3.3V, Vgyg = 5V
0.25x Gate Drive flswx_ LSWx_DRV_FREQ[2:0] = 0b011, 100 .
Oscillator Frequency DRV_0.25X Vgys = 3.3V, Vgyg = 5V
0.125x Gate Drive fLswx_ LSWx_DRV_FREQ[2:0] = 0b010, - 50 75 .
Oscillator Frequency DRV_0.125X Vgys = 3.3V, Vgyg = 5V
0.0625x Gate Drive fLswx_ LSWx_DRV_FREQ[2:0] = 0b001, - .
Oscillator Frequency DRV_0.0625X Vgys = 3.3V, Vgyg = 5V
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MAXT77752

Multichannel Integrated Power Management IC

Electrical Characteristics—Load Switch Driver (LSW1/2) (continued)

(Vsys = 3.6V, Tp = -40°C to +85°C, Limits are 100% tested at Tp = +25°C. Limits over the operating temperature range are guaran-
teed by design and characterization. Specifications marked "GBD" are guaranteed by design and not production tested. x is used to
represent multiple instances of similar resources, for this section x = 1, 2 unless specified for e.g., LSWx represents LSW1, LSW2.)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS
0.03125x Gate Drive fLswx_ LSWx_DRV_FREQ[2:0] = 0b000, 12,50 KHz
Oscillator Frequency DRV_0.03125X | VSYS =3.3V, Vgys = 5V '

Output Active Discharge
Resistance RpISCHG_Lsw 50 100 150 Q
Resistance from LSWx_DRYV to FBLSWX, 74
Gate Drive Discharge RLSW GDRV DIS VLSWx_DRV-FBLSWx = 4V a
Resistance - — 7 | Resistance from LSWx_DRV to FBLSWX, 100
VLswx_DRV-FBLSWx = 3.3V
TIMING
Duration from MOSFET drive circuit being
enabled to the internal soft-start done cycles of
: ) signal being asserted. Based on default fLswx_
Soft-Start Done Time 'SS_DONE_LsW gate drive frequency (fLswx_DRvV_FREQ) 25 DRV_
selected by LSWx_DRV_FREQ[2:0] to FREQ
program the default gate drive frequency
POWER-OK COMPARATOR
Rising edge, input to the load switch
Output Power-OK Viswx ouT_ | is either one of the three internal buck O\'/85 X 0\'/90 X O\'/% x v
Threshold POK_INT regulator outputs or Vgyg as selected by IN_ IN_ IN_
LSWX_I N P_EXT LSWx LSWx LSWx
Output Power-OK 3 5
Hysteresis °
) Vgys = 3.3V, V|nLswx = 1.8V, LSWx is
?i‘r’r‘]"(’:r OK Response enabled, 100mV under-drive with falling 1.20 us
slew rate of 150mV/us
Power-OK Comparator Vgys = 3.3V, VinLswx = 1.8Y,
Active Current la_PoK_Lswx LSWx is enabled 1 WA
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MAXT77752 Multichannel Integrated Power Management IC

Electrical Characteristics—Load Switch Driver (LSW3)

(Vgys = 3.6V, Ta =-40°C to +85°C, limits are 100% tested at Tp = +25°C. Limits over the operating temperature range are guaranteed
by design and characterization. Specifications marked "GBD" are guaranteed by design and not production tested. This section is

applicable when OTP_INRUSH_DISABLE = 1 and LSW_OTP_SEL = 1.)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS
POWER SUPPLY
Supply Voltage Range Vsvys 2.6 5.5 V
ViNLsw3 = Vsys = 3.3V, OTP_
INR_FREQ[2:0] = 0b111 (720kHz), 40
CoutLsws3 = 20uF
Supply Current Isys_Lsw_ss MA
ViNLsw3 = Vsys =5V,
OTP_INR_FREQ[2:0] = 0b111 (720kHz), 67
CoutLsws3 = 20uF
Vgys = 5O.5V, VINR_DRv = 0V and 11V, 0.001 1
Loak | Ta=+25°C A
eakage LKG_LSW3_DRV H
- - Vsys =5.5V, VINR prv = 0V and 11V, 0.01
Ta=+85°C '
NMOS SWITCH DRIVER
Gate Drive Voltage VLsw3_DRV Vgys =5V 8.5 1 V
Vgys = 3.3V, 1X gate drive frequency
Gate Drive Current ILsw3 DRV setting (OTP_INR_FREQ[2:0] = 0b101), 1.8 3 4.2 MA
CoutLsws3 = 20uF
4x Gate Drive Oscillator ¢ OTP_INR_FREQ[2:0] = 0b111, 720 KHz
Frequency LSW3_DRV_4X Vgys = 3.3V, Vgyg = 5V
2x Gate Drive Oscillator ¢ OTP_INR_FREQ[2:0] = 0b110, 360 KHz
Frequency LSW3_DRV_2X Vgys = 3.3V, Vgyg = 5V
. . OTP_INR_FREQ[2:0] = 0b101 (nominal
1x Gate Drive Oscillator | ¢ o 1x | gate drive strength), Vgys = 3.3V, 120 180 240 kHz
Frequency —=V—
Vgyg =5V
0.5x Gate Drive ‘ OTP_INR_FREQJ2:0] = 0b100, % KHz
Oscillator Frequency LSW3_DRV_0.5X Vgys = 3.3V, Vgyg = 5V
0.25x Gate Drive " OTP_INR_FREQ[2:0] = 0b011, 45 KHz
Oscillator Frequency LSW3_DRV_0.25X Vgys = 3.3V, Vgyg = 5V
0.125x Gate Drive fLsws_ OTP_INR_FREQJ2:0] = 0b010, 15 23 32 KHz
Oscillator Frequency DRV_0.125X Vgys = 3.3V, Vgyg = 5V
0.0625x Gate Drive fLsws_ OTP_INR_FREQJ2:0] = 0b001, 125 KHz
Oscillator Frequency DRV_0.0625X Vgys = 3.3V, Vgyg = 5V '
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MAXT77752 Multichannel Integrated Power Management IC

Electrical Characteristics—Load Switch Driver (LSW3) (continued)

(Vgys = 3.6V, Tp =-40°C to +85°C, limits are 100% tested at Tp = +25°C. Limits over the operating temperature range are guaranteed
by design and characterization. Specifications marked "GBD" are guaranteed by design and not production tested. This section is

applicable when OTP_INRUSH_DISABLE = 1 and LSW_OTP_SEL = 1.)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS
0.03125x Gate Drive fLsws_ OTP_INR_FREQJ2:0] = 0b000, 5625 KHz
Oscillator Frequency DRV_0.03125X Vgys = 3.3V, Vgys = 5V '
Resistance from LSW3_DRYV to 74

Gate Drive Discharge R FBLSWS3, VI sw3_DRv-FBLSW3 = 4V a

f LSW_GDRV_DIS

Resistance - - Resistance from LSWx_DRV to FBLS- 100
WX, VLswx_DRV-FBLSWx = 3.3V

TIMING
Duration from MOSFET drive circuit
being enabled to the internal soft-start eveles of
done signal being asserted. fy

Soft-Start Done Time tss DONE_Lsw | Based on default gate drive frequency 512 LSW3_
(fLsw3_DRv_FREQ) selected by (OTP_ DRV_
INR_FREQ[2:0], to program the default FREQ
gate drive frequency

POWER-OK COMPARATOR
.R|S|.ng edge, input to thg load switch 0.85 x 0.90 x 0.95 x

Output Power-OK Visw3 ouT is either one of the four internal buck

- - VIN_ VIN. VIN. \Y

Threshold POK INT regulator outputs or Vgyg as selected

Output Power-OK 3 %

Hysteresis

g VSYS =3.3V, VINLSWX =1.8V, LSWx is

_';icr’;"é er-OK Response enabled, 100mV under-drive with falling 1.20 us
slew rate of 150mV/us

Power-OK Comparator Vsys = 3.3V, V|nLswx = 1.8V, LSWx is

Active Current la_POK_LSWx | gnapled 1 WA
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MAXT77752

Multichannel Integrated Power Management IC

Electrical Characteristics—Linear Regulator

(Vsys = 3.6V, VIN_Lpo = 3.6V, Vout Lpo = 1.8V, Cin_Lbo = 1WF, CouT Lbo = 2.2uF, limits are 100% production tested at
Ta = +25°C, limits over the operating temperature range (Ta = -40°C to +85°C) are guaranteed by design and characterization, unless

otherwise noted.)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS
GENERAL CHARACTERISTICS
Guaranteed by Output Voltage Accuracy tests
Input Voltage Range VIN_LDO (Notes 11, 12) 1.7 Vsvys \%
Current measured into IN_LDO, LDO output
disabled, Vgys = 3.6V, V|N_LDo = 3.6V.
LDO Shutdown Production tested in combination with other
IIN LDO . , <0.1 1 MA
IN_LDO Current — blocks as shown in the OFF State Quiescent
Current parameter of the Electrical
Characteristics—Linear Regulator table
Current measured into IN_LDO, LDO output
LDO Shutdown SYS dlsableq, Vsys = 3'6\/’ V'N—Lpo - 3'6\/'
Isys Production tested in combination with other <0.1 pA
Current )
blocks as shown in the global resources
"OFF State Quiescent Current" parameter
Normal mode of operation, current
LDO Normal Mode mea§ured mtq IN_LDO, LDO output enabled
) and in regulation, Vgys = 3.6V, V|N LDO =
Quiescent Supply _ —
llN_LDO 3.6V, VOUT_LDO =25V, lOUT_LDO = 0mA. 16 20 MA
IN_LDO Current - . . == .
(Not in Dropout) Production tested in a combination with all
P other blocks as shown in the global resources
"ON State Quiescent Current" parameter
Normal mode of operation, current
measured into IN_LDO, LDO output
LDO Normal Mode slnabled azng g\vre\?ulatlon, Viy235=V3.6V,
Quiescent Supply SYS Isys IN_LDO 7 QUT_LDO = £.9%, 5 7 pA
Current (Not in Dropout) louT_LDO = 0mA. Production tested in
P combination with other blocks as shown in the
global resources "ON State Quiescent
Current" parameter
Normal mode of operation, current measured
LDO Normal Mode into IN_LDO, LDO output enabled and in
Quiescent Supply - ~ _
IIN LDO regulation, VSYS =3.6V, VIN LDO = 2.0V, 20 MA
IN_LDO Current - N = _
(In Dropout) VouT _LDO_TARGET = 2.5V, louT _LDO = 0MA
(Note 13)
Normal mode of operation, current measured
LDO Normal Mode into IN_LDO, LDO output enabled and in
Quiescent Supply SYS Isys regulation, Vgyg = 3.6V, V|N_Lpo = 2.0V, 5 MA
Current (In Dropout) VouT _LDO_TARGET = 2.5V, louT _LDO = 0MA
(Note 13)
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MAXT77752 Multichannel Integrated Power Management IC

Electrical Characteristics—Linear Regulator (continued)

(Vsys = 3.6V, ViN_Lpo = 3.6V, Vout Lpo = 1.8V, CiN_po = 1HF, Cout Lpo = 2.2pF, limits are 100% production tested at
Ta = +25°C, limits over the operating temperature range (Ta = -40°C to +85°C) are guaranteed by design and characterization, unless
otherwise noted.)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS
Low-power mode of operation, current mea-
LDO Low-Power Mode §ured mtg IN_LDO, LDO output enabled and
) in regulation, Vgyg = 3.6V, V|N Lpo = 3.6V,
Quiescent Supply _ N
In_Lbo | VouT Lbo = 2.5V, loyT LDO = OmA. 2 3 HA
IN_LDO Current ; ] S .
(Not in Dropout) Production tested in combination with other
P blocks as shown in the global resources
"DEVSLP State Quiescent Current" parameter
LDO Low-Power Mode Low-power mode of operation, current mea-
Quiescent Supply | sured into IN_LDO, LDO output enabled and 9 3 A
SYS Current SYs in regulation, Vsys = 3.6V, Vi Lpo = 3.6V, H
(Not in Dropout) VouT_LDbo = 2.5V, lout_LDO = OMA.
Low-power mode of operation, current mea-
gﬁgsizwnizofez Mode sured into IN_LDO, LDO output enabled and
PRy IN Lpo | in regulation, Vsys = 3.6V, ViN Lpo = 2.0V, 1.5 uA
IN_LDO Current (In - _ — _
Dropout) VouT _LDO_TARGET = 2.5V, louT _LDO = 0MA
(Note 13)
Low-power mode of operation, current mea-
LDO Low-Power Mode sured into IN_LDO, LDO output enabled and
Quiescent Supply SYS Isys in regulation, Vgys = 3.6V, ViN_Lpo = 2.0V, 2.5 MA
Current (In Dropout) VouT _LDO_TARGET = 2.5V, louT _LDO = 0MA
(Note 13)
Maximum Output Normal-power mode (Note 14) 150
Current louT_LDO mA
urren Low-power mode (Note 14) 5
Normal-power mode, VoyT LDo set for 3.2V
and loaded down to 90% of set output voltage 165 300
Output Current Limit (Note 15) mA
Low-power mode, Vout Do set for 3.2V and 40
loaded down to 90% of set output voltage
Output Capacitance for ESR must be less than 200mQ, ESL is less
Stability CLDO_OUT | than 20nH 11 22 20 uF
OUTPUT VOLTAGE RANGE
Minimum Programma- P
ble Output Voltage TV_LDOI6:0] = 0b0000000 0.8 \Y
Maximum Program- P
mable Output Voltage TV_LDOI6:0] = 0b1111111 3.975 \Y
Output DAC Bits 7 Bits
Output DAC LSB Size 25 mV
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MAXT77752

Multichannel Integrated Power Management IC

Electrical Characteristics—Linear Regulator (continued)

(Vsys = 3.6V, ViN_Lpo = 3.6V, Vout Lpo = 1.8V, CiN_po = 1HF, Cout Lpo = 2.2pF, limits are 100% production tested at
Ta = +25°C, limits over the operating temperature range (Ta = -40°C to +85°C) are guaranteed by design and characterization, unless

otherwise noted.)

PARAMETER SYMBOL

CONDITIONS

MIN TYP MAX UNITS

STATIC CHARACTERISTICS

Output Voltage
Accuracy

Vsys = 5.5V, VIN_Lpo = 1.7V, VouT_LDO =
0.8V, lout_LDO = 150mA, normal-power mode

-2 +2

Vsys = 5.5V, VIN_Lpo = 1.7V, VouT_LDO =
0.8V, louT_LDO = 5mA, low-power mode

-6.5 +6.5

Vsys = 2.8V, VIN_Lpo = 2.8V, VouT_LDO =
2.5V, lout_LDO = 150mA, normal-power mode

-2 +2

Vsys = 2.8V, VIN_Lpo = 2.8V, VouT_LDO =
2.5V, loyT_LDO = 5mA, low-power mode

%
-6.5 +6.5

Vsys =5.5V, ViN_LDo = 5.5V,

Vout Lbo =3.975V, loyt Lpo = 0.1mA,
normal-power mode

-2 +2

Vsys = 5.5V, VIN_LDo = 5.5V, VouT_LDO =
3.975V, lout_LpOo = 0.1MA, low-power mode

-6.5 +6.5

Line Regulation

Vsys = 5.5V, VN Lpo = 1.7V to 5.5V,

Vout Lbo = 0.8V, loyT Lpo = 0.1mA,
normal-power mode

0.05

Vsys =5.5V, ViN Lpo = 1.7V to 5.5V,

Vout Lbo = 0.8V, loyT Lpo = 0.1mA,
low-power mode

0.05

Vsys = 5.5V, VN Lpo = 4.4V to 5.5V,

Vout Lbo =3.975V, loyt Lpo = 0.1mA,
normal-power mode

%lV

0.05

Vsys = 5.5V, VN Lpo = 4.4V to 5.5V,

Vout Lbo =3.975V, loyt Lpo = 0.1mA,
low-power mode

0.05

Load Regulation

Vsys =5.5V, ViN Do = 1.7V,

Vout_Lbo = 0.8V, louT_LpO = 0.1MAto
150mA, normal-power mode

0.5

Vsys =5.5V, ViN_LDo = 1.7V,
VouT Lo = 0.8V, loyT Lpo = 0.1TmA to 5mA,
low-power mode

0.5

Vsys =5.5V, V|N_Lpo = 3.975V,

Vout_Lbo = 0.8V, louT_Lpo = 0.1MAto
150mA, normal-power mode

%

0.5

Vsys =5.5V, V|N_Lpo = 3.975V,
VouT_Lpo = 0.8V, lout_Lpo = 0.1mA to SmA,
low-power mode

0.5
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MAXT77752

Electrical Characteristics—Linear Regulator (continued)

Multichannel Integrated Power Management IC

(Vsys = 3.6V, ViN_Lpo = 3.6V, Vout Lpo = 1.8V, CiN_po = 1HF, Cout Lpo = 2.2pF, limits are 100% production tested at
Ta = +25°C, limits over the operating temperature range (Ta = -40°C to +85°C) are guaranteed by design and characterization, unless

otherwise noted.)

PARAMETER

SYMBOL

CONDITIONS

MIN

TYP

MAX UNITS

Output Noise

Normal-power mode, f = 10Hz to 100kHz,
ILpbo ouT = 15mA, Vgyg = 2.7V,
VIN_LDO = 1.7V, V| po = 0.8V

100

Normal-power mode, f = 10Hz to 100kHz,
ILbo ouT = 15mA, Vgyg = 2.7V,
VIN_LDO = 1.7V, V| po = 1.0V

150

Normal-power mode, f = 10Hz to 100kHz,
ILDo ouT = 15mA, Vgyg = 2.7V,
VIN_LDO = 2.7V, V| po = 2.0V

200

MVRMS

Normal-power mode, f = 10Hz to 100kHz,
ILbo ouT = 15mA, Vgyg = 3.6V,
VIN_LDO = 3.6V, V| po = 3.0V

300

Normal-power mode, f = 10Hz to 100kHz,
ILpo out = 15mA, Vgyg = 5.5V,
VIN_LDO = 5.5V, V| po = 3.975V

400

DYNAMIC CHARACTERISTICS

Power-Supply Rejection
Ratio

PSRR

Normal-power mode, Vgyg = 3.6V,
VIN_LDO = 2.8V+20mVpp, f = 10Hz to 10kHz,

Vout_Lpo = 1.8V, lout_Lpo = 15MA

60

dB

Line Transient

Normal-power mode, VoyT Lpo = 1.2V,

louT LDO = 1MA, Vays = V|N_LDo = 3.6V to
3.2V to 3.6V with 5ps transition times

Normal-power mode, VoyT Lpo = 1.2V,

louT LDo = 1TMA, Vgys = 3.6V, VIN LDO =
3.6V to 3.2V to 3.6V with 5us transition times

mV

Load Transient

Normal-power mode, VoyT LDo = 2.5V,
louT LDO = TMAto 75mAto 1TmA with 1us
transition times, Cout_LpDO = 2.2pF

%

Normal-power mode, VoyT LDo = 2.5V,
louT LDO = TMAto 75mAto 1TmA with 1us
transition times, Coyt_Lpo = 10pF

Output Over-Shoot
During Startup

50

mV

TIMING CHARACTERISTICS

Maximum Turn-On
Delay

From the LDO receiving an enable signal to
when the output voltage starts to rise

20

us

Maximum Soft-Start
Time

VouT_Lpo from 10% to 90% of 2.5V final
value

40

us
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Electrical Characteristics—Linear Regulator (continued)

(Vsys = 3.6V, ViN_Lpo = 3.6V, Vout Lpo = 1.8V, CiN_po = 1HF, Cout Lpo = 2.2pF, limits are 100% production tested at
Ta = +25°C, limits over the operating temperature range (Ta = -40°C to +85°C) are guaranteed by design and characterization, unless
otherwise noted.)

PARAMETER SYMBOL CONDITIONS | MIN TYP MAX UNITS
POWER STAGE CHARACTERISTCIS
Normal-power mode, Vgys = 3.6V, 3.3V
programmed output voltage, ViN | po = 3.1V, 100 200
louT LDO = 150mA (Note 13)
Dropout Voltage ViLpo po — mV
- Normal-power mode, Vgys = 3.6V, 1.8V
programmed output voltage, ViN | po = 1.7V, 100
lout_Lpo = 150mA (Note 13)
Disabled Output Regulator disabled, active-discharge enabled
Impedance RAD_LDO | (ADE_LDO = 1) (Note 16) %0 100 150 @
Regulator disabled, active-discharge disabled
Disabled Output (ADE_LDO =0), Vgys = V|N_LDO =°5.5V, 10 +0.1 +1.0 uA
Leakage Current VouT Lbo = 5.5V and 0V, Tp = +25°C
(Note 17)
POWER-OK COMPARATOR
Output Power-OK s _ o
Trim Level Rising edge, Vout_LDO = 2.0V 82.5 87.5 92.5 %
Output Power-OK _ o
Hysteresis Vout_Lpo = 2.0V 3 %
Note 11:  When the input voltage is within the specified range, the LDO ftries to regulate the output voltage. However, the regulator

Note 12:

Note 13:

Note 14:
Note 15:

Note 16:

Note 17:

may be in dropout. For example, if the output voltage is fixed at 1.85V and a 1.7V input is provided, the output is 1.7V
minus the dropout voltage (V po = VIN LDO-VLDO Do)- To achieve the specified output voltage, the input voltage must
be the output voltage plus the dropout voltage (ViN Lpo 2 Vipo + VLDO DO MAX)-

VN LDo Must be lower than or equal to Vgys. The Vgys maximum operating voltage range is 5.5V. For example, if
Vgys is 4.2V, then the maximum voltage for ViN | po is 4.2V. Similarly, if Vgys is 5.5V, then the maximum voltage for
VIN LDO is 5.5V. -

The dropout voltage is the difference between the input voltage and the output voltage, when the input voltage is inside
the specified "input voltage" range but below the "output voltage" set point. For example, if the output voltage set point
is 1.85V, the input voltage is 1.7V, and the actual output voltage is 1.65V, then the dropout voltage is 50mV (V| po po =
VIN_LDO"VOUT_LDO)-

The "Maximum Output Current" is guaranteed by the "Output Voltage Accuracy" tests.

Current limit is provided for thermal concerns as a system fail safe feature, minor (50mA) oscillations of current when the
LDO is at current limit are normal. Over process corner current limit is not expected to exceed 560mA.

There is an n-channel MOSFET in series with the output active discharge resistance. This NMOS requires Vgyg > 1.2V
to be enhanced.

Guaranteed by design and characterization but not directly production tested. The ability to disconnect the active dis-
charge resistance is functionally checked in a production test.
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Electrical Characteristics—I2C Interface
(Tp = -40°C to +85°C (unless otherwise specified), Vo = 1.8V, V = 3.6V)

PARAMETER | symBoL | CONDITIONS | MmN TYP  MAX | UNITS
POWER SUPPLY
VIO Voltage Range | Vinvio izc | K 36 |V
SDA AND SCL I/0 STAGE
0.7 x
SCL, SDA Input HIGH Voltage Vi VIN_vIO_j2¢ = 1.7V to 3.6V VIN_VIO_ \Y%
12C
0.3 x
SCL, SDA Input LOW Voltage VL VIN_vIO_l2c = 1.7V to 3.6V VIN_
VIO_I2C
0.1x
SCL, SDA Input Hysteresis VHys VIN_ V
VIO_I2C
Cument R e Oue o ana v 0 0|
SDA Output LOW Voltage VoL IOL = 20mA 0.4 Vv
SCL, SDA Pin Capacitance Ci 10 pF
\C/)::F:gtvﬁ "L"" Time from tor (Note 18) 120 ns
OTP_INT_PU[0] = 0b0 Open
Internal Pullup iTDLLJJ__SS[():?_’ Pulled up to ViN_vio_i2C. 05 50 . kQ
OTP_INT_PUI[O0] = 0b1
WATCHDOG TIMER
Watchdog Timer Period twp 35 ms
I12C-COMPATIBLE INTERFACE TIMING (STANDARD, FAST, AND FAST-MODE PLUS) (Note 18)
Clock Frequency fscL 0 1000 kHz
Bus Free Time between N tBUF 05 us
STOP and START Condition
T e ;
SCL LOW Period tLow 0.5 us
SCL HIGH Period tHiGH 0.26 us
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Electrical Characteristics—I2C Interface (continued)
(Tp = -40°C to +85°C (unless otherwise specified), Vo = 1.8V, V = 3.6V)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS
DATA Hold Time tHD DAT Receive mode 0 us
DATA Setup Time tsu_DAT 50 ns
Setup Time for STOP Condition tsu_sTo 0.26 us
Data Valid Time tvD DAT Transmit mode 0.45 us
Data Valid Acknowledge Time tvD _AcCk 0.45 us
Bus Capacitance Cg 550 pF

Pulse Width of Suppressed
Spikes

I12C-COMPATIBLE INTERFACE TIMING (HIGH-SPEED MODE, CB = 100pF) (Note 18)

tsp 50 ns

Clock Frequency fscL 34 MHz
Hold Time (R?PEATED) D STA 160 ns
START Condition —

Setup Time RFPEATED tsU STA 160 ns
START Condition —

SCL LOW Period tLow 160 ns
SCL HIGH Period tHIGH 60 ns
DATA Hold Time tHD DAT 0 ns
DATA Setup Time tsu_DAT 10 ns
SCL Rise Time troL Ta = +25°C (Note 18) 10 40 ns
Rise Time of SCL Signal After

REPEATED START Condition trcL1 Ta = +25°C (Note 18) 10 80 ns
and After Acknowledge Bit

SCL Fall Time troL Ta = +25°C (Note 18) 10 40 ns
SDA Rise Time tDA Ta = +25°C (Note 18) 10 80 ns
SDA Fall Time tpa Ta = +25°C (Note 18) 80 ns
Setup Time for STOP Condition tsu_sto 160 ns
Bus Capacitance Cp 100 pF

Pulse Width of Suppressed

Spikes tsp 10 ns

www.maximintegrated.com Maxim Integrated | 35



MAXT77752 Multichannel Integrated Power Management IC

Electrical Characteristics—I2C Interface (continued)
(Tp = -40°C to +85°C (unless otherwise specified), Vo = 1.8V, V = 3.6V)

PARAMETER | SYMBOL | CONDITIONS | MIN TYP MAX UNITS
I12C-COMPATIBLE INTERFACE TIMING (HIGH-SPEED MODE, CB = 400pF) (Note 18)

Clock Frequency fscL 1.7 MHz
Hold Time (REPEATED) START D STA 160 ns
Condition —

Setup Time REPEATED START tsU STA 160 ns
Condition —

SCL LOW Period tLow 320 ns
SCL HIGH Period tHIGH 120 ns
DATA Hold Time tHD _DAT 0 ns
DATA Setup Time tsu_DAT 10 ns
SCL Rise Time troL Ta = +25°C (Note 18) 20 80 ns

Rise Time of SCL Signal after
REPEATED START Condition trcL1 Tp = +25°C (Note 18) 20 160 ns
and after Acknowledge bit

SCL Fall Time troL Ta = +25°C (Note 18) 20 80 ns
SDARise Time trDA Ta = +25°C (Note 18) 20 160 ns
SDA Fall Time trpa Ta = +25°C (Note 18) 160 ns
Setup Time for STOP Condition tsu_sTo 160 ns
Bus Capacitance Cg 400 pF

Pulse Width of Suppressed

Spikes tsp 10 ns

Note 18: Minimum typical and maximum values are guaranteed by design. Not production tested.
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Pin Configuration

Multichannel Integrated Power Management IC

2 o B
TOP VIEW ;%;ggmm‘égg
28 zZzx 3287 @
T 28] 28] 2 2 2 A 22 2
FBLSW1 |31 ] 120 beND
FeB2l%2;, 119 BLD_I0
INB2 |33 | 3 ‘ [18] oND
Lx2 |34} 3 117 erec_EN2
paND2| 35} | MAXTTTS2 | 16 | LP_mopE
PGND1 ;3}371 i i }:17;5: LP_ACK
Lxt | 37} | } 114 erec_pok
INB1 |38 | | 113 | RESET L
FBB1 | 39! P [12] Lp_REQ
spaj40} 111 INR_out
if2i3tiel{siielriisijelito!
8883852 %#%
ZI SI :‘88‘55 ZI
[S) = & =
TQFN
5mm x 5Smm
Pin Description
PIN | NAME | FUNCTION TYPE
TOP
External Inrush FET Gate Drive. Inrush MOSFET Gate Driver. When using the
inrush control feature, connect INR_DRYV to the gate of an external NMOS.
9 INR DRV If the inrush feature is not required, this pin can also be configured as LSW3_ DRV Analog
- using LSW_OTP_SEL = 1. If either use cases do not apply, leave INR_DRV Output
unconnected or connect to ground ONLY after ensuring that the inrush controller is
disabled by the appropriate OTP option.
Input Voltage Sense (Preswitch). Input Voltage Sense. When using the inrush control Power

10 IN_SNS feature, connect IN_SNS to the drain of an external n-channel MOSFET. When the Input

inrush control feature is not needed, connect IN_SNS to Vgys.
Inrush Control Output Sense. This pin must be connected to the source of the inrush control
1 INR OUT MOSFET. If the inrush controller is not required, this pin can also be configured as FBLSW3 Power
- by setting LSW_OTP_SEL = 1. If either use cases do not apply, then this pin must be con- Input
nected to the SYS node.
System Power Input. SYS is the voltage sense input for the inrush controller, system
voltage monitors, and other analog circuits. Connect SYS to the same power source as that
meant for the voltage regulators in the PMIC.

4 SYs When using the inrush control feature, connect SYS to the source of an external Power
n-channel MOSFET whose drain is connected to the main power input. When the Input
inrush control feature is not needed, connect SYS to IN_SNS.

Regardless of the inrush controller configuration, SYS must connect to the buck regulator
power inputs (INB1, INB2, INB3).

www.maximintegrated.com

Maxim Integrated | 37




MAXT77752

Multichannel Integrated Power Management IC

Pin Description (continued)

PIN NAME FUNCTION TYPE
Ground. GND carries ground current for "quiet" control circuits. GND also carries the
18 GND ; . . . Ground
current for the OTP programming circuit when the programming sequence is executed.
Write Protect (Open Drain, Active Low) to memory. Connect this pin to the appropriate pin on Digital
8 WP_L the memory. An optional 100kQ internal pullup resistor is available which is pulled up to an Output
internal V| vio node.
Low-Power Mode Acknowledge from controller.
Connect LP_ACK to the appropriate pin on the controller.
LP_ACK acknowledges the LP_REQ output signal in master mode
15 LP ACK (OTP_SLP_MSTRSLV = 0) by asserting high, which initiates the transition to DevSlp state. Digital
- LP_ACK initiates the transition to DevSIp state independently in slave mode Input
(OTP_SLP_MSTRSLYV = 1) by asserting high.
An optional 100kQ internal pullup resistor is available which is pulled up to an internal
VIN vio node.
Reset Output (Open Drain, Active Low) to controller. Digital
13 RESET_L | Connect to the reset input of the controller. An optional 100kQ internal pullup
. ) . . . Output
resistor is available which is pulled up to an internal node.
Power Good Output (Open Drain, Active High). PGOOD indicates the status of all
regulators controlled by the PMIC (internal and external) and asserts LOW if any
6 PGOOD regulator's individual Power-OK (POK) signal is deasserted. Additionally, it also asserts Digital
low if the system voltage (Vgys) falls below the brownout threshold. Output
Connect PGOOD to the appropriate pin on the controller. An optional 100kQ internal
pullup resistor is available which is pulled up to an internal node.
External Regulator #1 Enable Output. Digital
7 EREG_EN1 | EREG_ENT1 is an open-drain output with optional internal pullup resistor. Output
EREG_ENT1 is typically used to drive the enable pin of an external regulator.
External Regulator #2 Enable Output. Digital
17 EREG_EN2 | EREG_EN2 is an open-drain output with optional internal pullup resistor. EREG_EN2 is
. . . Output
typically used to drive the enable pin of an external regulator.
External Regulator Power-OK Input.
14 EREG POK EREG_POK is a digital input. In the typical application, EREG_POK is derived from the Digital
- POK outputs of the external regulators that are enabled/disabled by EREG_EN1 and Input
EREG_EN2.
Low-Power Mode Input to PMIC from Connector in Master Mode (OTP_SLP_MSTRSLV = 0).
When in slave mode (OTP_SLP_MSTRSLYV = 1), it is recommended to connect LP_MODE Digital
16 LP_MODE | to ground or to a power supply such that it is logic high. Input
Open-Drain Output. An optional 100kQ internal pullup resistor is available which is pulled up
to an internal node.
Open-Drain (Active High) Output.
Low-power mode request to controller in master mode in alternate mode Digital
12 LP_REQ (OTP_SLP_MSTRSLYV = 0). Output
Open-Drain Output.
An optional 100kQ internal pullup resistor is available which is pulled up to an internal node.
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Pin Description (continued)

PIN NAME FUNCTION TYPE

20 DGND Digital Ground. DGND carries ground current for digital circuits such as the I12C. Ground

BLD_IO Pin is a Dedicated Open-Drain Input/Output Pin.
In an application, this active-low input discharges the supply rail during a powerup cycle.

19 BLD_IO This pin also senses the voltage on the pin it is connected to, and the function is to Ar:/a(l)og
discharge a rail lower than 100mV. Connect this pin to GND when this feature is not
required in the system.
IN_PHUP is a Dedicated Analog Input Pin. This pin is connected to the output of the power Power
5 IN_PHUP | holdup IC. In case of a power-fail event, the voltage on this pin drives the internal logic block
. . S . . . Input
to sustain the holdup function by maintaining the logic levels of the appropriate pins.
LDO
Input Power for LDO (150mA). Bypass with a 2.2uF ceramic capacitor to GND with the
following parasitic constraints (including capacitor and PCB parasitics) of ESR<100mQ and Power
2 IN_LDO ESL<30nH. Inout
If the LDO is not used, it is recommended to connect IN_LDO to OUT_LDO and connect P
them to ground.
3 OUT LDO 150mA PMOS LDO Output. Bypass with a 2.2uF capacitor to GND. Power
- If the LDO is not used, it is recommended to either ground OUT_LDO or leave it unconnected. | output
BUCK

BUCK1 Power Input. INB1 is the shared drain connection of BUCK1's main power FET.

38 INB1 Connect both INB1 pins together and to the power input to the system. INB1 is a critical Power
; . ) Input
discontinuous current node that requires careful PCB layout.
BUCK1 Switching Node.
37 LX1 Connect the required inductor between LX and the output capacitor. Power
Both LX1 pins must be connected together. LX1 is a critical node that requires careful PCB I/0

layout.

BUCK1 Power Ground are Internally Combined. PGND1 is the source connection of
36 PGND1 BUCKH1's synchronous rectifier. PGND1 is a critical discontinuous current node that requires Ground
careful PCB layout.

BUCK1 Output Voltage Feedback Node.
Connect FBB1 to the local output capacitor at the buck output.

39 FBB1 In addition to setting the output-voltage regulation threshold, FBB1 can also be programmed A;:aluotg
to discharge the output capacitor when the converter is shutdown. FBB1 is a critical analog P
input that requires careful PCB layout.

BUCK2 Power Input. INB2 is the shared drain connection of BUCK2's main power FET. Power

33 INB2 Connect both INB2 pins together and to the power input to the system. INB2 is a critical Input

discontinuous current node that requires careful PCB layout.
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Pin Description (continued)

PIN NAME FUNCTION TYPE
BUCK2 Switching Node. Power
34 LX2 Connect the required inductor between LX and the output capacitor. 10
LX2 is a critical node that requires careful PCB layout.
BUCK2 Power Ground are Internally Combined. PGND2 is the source connection of
35 PGND2 BUCK2's synchronous rectifier. PGND?2 is a critical discontinuous current node that Ground
requires careful PCB layout.
BUCK2 Output Voltage Feedback Node.
Connect FBB2 to the local output capacitor at the buck output. Analo
32 FBB2 In addition to setting the output-voltage regulation threshold, FBB2 can also be programmed n utg
to discharge the output capacitor when the converter is shutdown. FBB2 is a critical analog P
input that requires careful PCB layout.
BUCKS3 Power Input. INB3 is the drain connection of BUCK3's main power FET. Connect to Power
26,27 INB3 the power input to the system. INB3 is a critical discontinuous current node that requires Inout
careful PCB layout. P
BUCKS Switching Node. Power
24,25 LX3 Connect the required inductor between LX and the output capacitor. 10
LX3 is a critical node that requires careful PCB layout.
BUCKS3 Output Voltage Feedback Node.
Connect FBB3 to the local output capacitor at the Buck output. Analo
21 FBB3 In addition to setting the output voltage regulation threshold, FBB3 may also be programmed n utg
to discharges the output capacitor when the converter is shutdown. FBB3 is a critical analog P
input that requires careful PCB layout.
BUCKS3 Power Ground. PGND?2 is the shared source connection of BUCK3's synchronous
22,23 PGND3 rectifier. Connect both PGND3 pins together. PGND3 is a critical discontinuous current Ground
node that requires careful PCB layout.
12Cc
Serial Interface Data Bidirectional Open Drain.
An optional 5kQ internal pullup resistor is available which is pulled up to an internal .
Digital
40 SDA VIN_VIO_IZC node. 10
If the part is in Off state due to HICCUP_CNT_EXPIRE = 1, the I2C power switches from
VEBB1 to VIN_pHUP- Otherwise, the pin is in Hi-Z state during Off condition.
Serial Interface Port 0 Clock Input. Open-Drain Output.
An optional 5kQ internal pullup resistor is available which is pulled up to an internal .
Digital
1 SCL VIN_vIO_l2¢c hode. Input

If the part is in Off state due to HICCUP_CNT_EXPIRE = 1, the 12C power switchs from
VEBB1 to VIN_pHUP- Otherwise, the pin is in Hi-Z state during Off condition.
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PIN | NAME | FUNCTION TYPE
LOAD SWITCH
Gate Drive for Load Switch 1. Connect to the gate of an external n-channel MOSFET Analo
30 LSW_DRV1 | used as the load switch. out ugi
If the load switch is not used, LSW_DRV1 must be left unconnected. P
Gate Drive for LSW2. Connect to the gate of an external n-channel MOSFET used Analo
28 LSW_DRV2 | as the load switch. out ugi
If the load switch is not used, LSW_DRV2 must be left unconnected. P
Feedback Input for Load-Switch Controller 1. FBLSW1 is an analog input to the load-switch
controller which is used to control soft-start of the load switch and is the input to the output Analo
31 FBLSW1 voltage monitor. n utg
Connect FBLSW1 to the output (source-side of n-channel MOSFET) of the load switch. P
If the load switch is not used, FBLSW1 can be left unconnected or tied to ground.
Feedback Input for Load-Switch Controller 2. FBLSW?2 is an analog input to the load-switch
controller which is used to control soft-start of the load switch and is the input to the output Analo
29 FBLSW2 voltage monitor. n utg
Connect FBLSW?2 to the output (source-side of n-channel MOSFET) of the load switch. P
If the load switch is not used, FBLSW?2 can be left unconnected or tied to ground.

Detailed Description—

Software Recommendations

Advice for optimizing software is provided throughout this
data sheet within the context of the hardware descrip-
tions. This section is dedicated to software recommen-
dations and provides system level software guidance in
order to optimally utilize the features of this device.

OFF to ON Software Initialization

The system processor typically runs a set of initialization
code each time a transition from the OFF to the ON state
occurs, the reset output is deasserted (RESET_L = 1),
and the PGOOD is asserted (PGOOD = 1).

The following are recommended software steps within this
initialization code:
1) Read the interrupt bits:

1) Interrupt bits set at this pointin time can indicate an
issue that previously caused a shutdown.

www.maximintegrated.com

2) Check the values of CIDO, CID1, CID2, CID3, and
CID4. Consider reporting these values if the product
has some form of serial number checking utility. If the
SBT bits do not read an appropriate value, then flag
the product as bad and do not ship it. Only values
of 0b011 and Ob101 should be shipped as production
units. If the DRV bits do not match with what was in-
tended for the given product, then flag that product as
bad and do not ship it. This device has many OTP op-
tions and the DRYV bits are set differently for each set
of options. If parts got mixed up in the warehouse (i.e.,
A version confused for C version), then this step helps
catch that mistake.

3) Set/Clear the mask bits as deemed appropriate for the
target platform.
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Typical Application Circuits
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v
MAX77752
SYs IN_B1
INR_OUT NRUSH
INNDRV  CONTROLLER BUCK1 Lx1 N o
IN_SNS (2A) 6.3V 6.3V 224F
PGNDT|—  (0603) — (0603) 63V
ViN To0F IN_PHUP FBB1 I 0603
6.3V =
= (0603)§7 BLD_IO IN_B2
5 AGND BUCK2 LX2 T o
(2A) 6.3V 6.3V 224F
VA DGND PoND2}—T  (06803) = (0603) T 63V
0603
SCL scL FeB2 —
I N
PGOOD BUCK3 Lx3 TF o0F
(3A) 6.3V 6.3V 224F
wp L CLOBAL PGND3|— (0603 = (0603) 63V
RESOURCES FBB3 I 0603
RESET_L AND -
1C IN_LDO
GPO GPO 0o
(150mA) OUTLDO i 2.2uF L 2.20F {Vour o>
EREG_EN1 6.3V 6.3V
(GPO) % (0402) (0402)
EREG EN:
(GPO) LSW_DRVI f———] 4‘
EREG_POK LOADSWITCH ~ FBLSWI Viswi
LP_MODE DRIVERS
[HOST> LP_ACK LSW_DRV2 ———] :.iA
é i FBLSW2 Viswi >
GND PGND
Ordering Information
PART NUMBER TEMP RANGE PIN-PACKAGE TOP MARKING CiD4
MAX77752AETL+ -40°C to +85°C 40 TQFN MAX77752AETL+ 0x07
MAX77752BETL+ -40°C to +85°C 40 TQFN MAX77752BETL+ 0x0D
MAX77752CETL+ -40°C to +85°C 40 TQFN MAX77752CETL+ 0x14
MAX77752DETL+ -40°C to +85°C 40 TQFN MAX77752DETL+ 0x15

+Denotes a lead(Pb)-free/RoHS-compliant package.

For a copy of the register map and for further questions, contact techsupport@maximintegrated.com.
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Revision History

REVISION | REVISION PAGES
NUMBER DATE DESCRIPTION CHANGED
0 12117 Initial release —

1 118 Added conditions statement to the Electrical Characteristics—Current Sense Amplifier 14
table
Removed SSD and NAND from Pin Description table, added new part variant to

2 1/18 . . 38, 42
Ordering Information table

3 7/18 Updated Ordering Information table 42

For pricing, delivery, and ordering information, please contact Maxim Direct at 1-888-629-4642, or visit Maxim Integrated’s website at www.maximintegrated.com.

Maxim Integrated cannot assume responsibility for use of any circuitry other than circuitry entirely embodied in a Maxim Integrated product. No circuit patent licenses
are implied. Maxim Integrated reserves the right to change the circuitry and specifications without notice at any time. The parametric values (min and max limits)
shown in the Electrical Characteristics table are guaranteed. Other parametric values quoted in this data sheet are provided for guidance.
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