ghipsmall

Chipsmall Limited consists of a professional team with an average of over 10 year of expertise in the distribution
of electronic components. Based in Hongkong, we have already established firm and mutual-benefit business
relationships with customers from,Europe,America and south Asia,supplying obsolete and hard-to-find components
to meet their specific needs.

With the principle of “Quality Parts,Customers Priority,Honest Operation,and Considerate Service”,our business
mainly focus on the distribution of electronic components. Line cards we deal with include
Microchip,ALPS,ROHM, Xilinx,Pulse,ON,Everlight and Freescale. Main products comprise
IC,Modules,Potentiometer,IC Socket,Relay,Connector.Our parts cover such applications as commercial,industrial,
and automotives areas.

We are looking forward to setting up business relationship with you and hope to provide you with the best service
and solution. Let us make a better world for our industry!

Contact us

Tel: +86-755-8981 8866 Fax: +86-755-8427 6832
Email & Skype: info@chipsmall.com Web: www.chipsmall.com
Address: A1208, Overseas Decoration Building, #122 Zhenhua RD., Futian, Shenzhen, China

iy [0



Click here for production status of specific part numbers.

EVALUATION KIT AVAILABLE

MAX77640/MAX77641

General Description

The MAX77640/MAX77641 are a low-lg power solution
for applications where size and efficiency are critical. The
device integrates a 3-output single-inductor multiple-out-
put (SIMO) buck-boost regulator, a 150mA LDO, and a
3-channel current-sink driver.

The SIMO operates on an input between 2.7V and 5.5V.
The outputs are independently programmable between
0.8V and 5.25V depending on ordering option. Each out-
put is a buck-boost with glitchless transition between buck
and boost operation. The SIMO can support >300mA
loads (1.8VouT, 3.7VIN)-

The 150mA LDO provides ripple rejection for noise-sen-
sitive applications. The current sinks can be programmed
to blink LEDs in custom patterns. The device integrates
a power sequencer to control power-up/down order of
each output. Default output voltages and sequence order
are factory-programmable. An I2C serial interface further
configures the device.

The MAX77640/MAX77641 are available in a 30-bump
wafer-level package (WLP). Total solution size is 16mm?2.
For a similar product with a battery charger, refer to the
MAX77650.

Applications

Hearables: Bluetooth Headphones and Earbuds
Wearables: Fitness, Health, and Activity Monitors
Action Cameras, Wearable/Body Cameras
Internet of Things (loT) Gadgets

Simplified Application Circuit

Ultra-Low Power PMIC with 3-Output SIMO,

150mA LDO, and Power Sequencer

Benefits and Features

e Compact, High-Efficiency Power Solution
+ 3-Output Single-Inductor Multiple-Output (SIMO)
Buck-Boost Regulator
+ 150mA LDO
+ 3-Channel Current-Sink Driver
+ Flexible Power Sequencing
* GPIO and Reset Output

e 3-Output SIMO Extends Battery Life

+ 2.7V to 5.5V Input Voltage Range from Single Cell
Li-lon

+ 0.8V to 5.25V Output Voltage Range (Table 1)

+ Supports >300mA loads (1.8VouyT, 3.7VIN)

» Improves Overall System Efficiency while Reducing
Size

* Maintains Regulation without Dropout unlike
Traditional Bucks

+ Glitchless Buck-Boost Operation

e Low Quiescent Current
* 300nA Shutdown Current
* 5.6uA Operating Current (3 SIMO Channels and
LDO On)

e Small Size
e 2.75mm x 2.15mm (0.7mm max heigh) WLP
* 30-Bump, 0.4mm Pitch, 6 x 5 Array
« 16mm?2 Total Solution Size

Ordering Information appears at end of data sheet.
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MAX77640/MAX77641

Absolute Maximum Ratings
nEN, PWR_HLD, nIRQ, nRST to GND .......-0.3V to Vgyg + 0.3V

SCL, SDA, GPIO to GND ......cccoeviiiiriiieine -0.3Vto V|p + 0.3V
SYS 0 GND ..o -0.3V to +6.0V
SYSHOIN_SBB ..c.ooiiiiieeieirecereeeeee e -0.3V to +0.3V
nIRQ, nRST, SDA, GPIO Continous Current .................... +20mA
LDO to GND (Note 1) ..ccccvrveeeerienne. -0.3Vto V|N Lpo + 0.3V
IN_LDO, V|p to GND -0.3V to Vgyg + 0.3V
LEDO, LED1, LED2 to LGND .......ccccevviienreniincnne. -0.3V to +6.0V
IN_SBB t0 PGND .....cceoviiiiiniiieneieneceeeieeeeees -0.3V to +6.0V
LXA Continuous Current (Note 1) .....cccoocvvvvvieniiiniennne. 1.2ARMS
LXB Continuous Current (Note 2) .........cccoceveenienienene 1.2ARMS
SBBO, SBB1, SBB2 to PGND (Note 3) ................. -0.3V to +6.0V
BST to IN_SBB.....coeiiriiiieieere e -0.3V to +6.0V

Ultra-Low Power PMIC with 3-Output SIMO,

150mA LDO, and Power Sequencer

BSTHOLXB oo -0.3V to +6.0V
SBBO0, SBB1, SBB2 Short-Circuit Duration................. Continuous
PGND to GND ...

LGND t0 GND ....cooviiiiiieieeiceeceeieee
Operating Temperature Range
Junction Temperature ...........occccveerieeeeeeiiee e
Storage Temperature Range................
Soldering Temperature (reflow)
Continuous Power Dissipation (Multilayer Board)

(Ta = +70°C, derate 20.4mW/°C above +70°C).......... 1632mwW

Note 1: LXA has internal clamping diodes to PGND and IN_SBB. It is normal for these diodes to briefly conduct during switching

events. Avoid steady-state conduction of these diodes.

Note 2: Do not externally bias LXB. LXB has an internal low-side clamping diode to PGND, and an internal high-side clamping diode
that dynamically shifts to the selected SIMO output. It is normal for these internal clamping diodes to briefly conduct during
switching events. When the SIMO regulator is disabled, the LXB to PGND absolute maximum voltage is -0.3V to Vgggo

+0.3V.

Note 3: When the active discharge resistor is engaged, limit its power dissipation to an average of 10mW.

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.

Package Information

30 WLP 0.4mm Pitch

Package Code

W302H2+1

Outline Number

21-100047

Land Pattern Number

Refer to Application Note 1891

Thermal Resistance, Four-Layer Board:

Junction to Ambient (8 a)

| 49°C/W (252p board)

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.

www.maximintegrated.com
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MAX77640/MAX77641

Ultra-Low Power PMIC with 3-Output SIMO,
150mA LDO, and Power Sequencer

Electrical Characteristics—Top Level

(Vsys = VIN_sBB = VIN_LDO = 3.7V, V|o = 1.8V, limits are 100% production tested at Tp = +25°C, Min/Max limits over the operating
temperature range (Tp = -40°C to +85°C) are guaranteed by design and characterization, unless otherwise noted.)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS
Operating Voltage
Range Vsys 2.7 5.5 \%
Main bias is off
(SBIA_EN =0). 03 1
Current measured | This is the standby '
into SYS, IN_SBB, | state
and IN_LDO, all . -
Main bias is on in
Shutdown Supply resources are off low-power mode
ISHDN (LDO, SBBO, - 1.0 MA
Current SBB1. SBB?2 (SBIA_EN =1,
LEDO, LED1, SBIA_LPM = 1)
LED2), Tp = Main bias is on in
+25°C normal mode
(SBIA_LEN =1, 28.0
SBIA_LPM =0)
Current measured Main bias is in low-
into SYS, IN_SBB, | power mode 5.6 13
and IN_LDO. LDO, | (SBIA_LPM = 1)
Quiescent Supply | SBBO, SBB1, and o A
Current Q SBB2 are enabled | Main bias is H
with no load. LEDO, | hormal-power 40 60
LED1, and LED?2 mode (SB|A_LPM
are disabled =0)
POWER-ON RESET (POR)
POR Threshold VpoOR Vgys falling 1.6 1.9 2.1 \%
POR Thrgshold 100 mv
Hysteresis
UNDERVOLTAGE LOCKOUT (UVLO)
Vgys falling, UVLO_F[3:0] = OxA 25 2.6 2.7
UVLO Threshold VsysuvLO - V
Vsys falling, UVLO_F[3:0] = OxF 2.75 2.85 2.95
UVLO Threshold VSYSUVLO_HY | yyLO_H[3:0] = 0x5 300 mv
Hysteresis s
OVERVOLTAGE LOCKOUT (OVLO)
OVLO Threshold | Vsvsovio | Vsysrising 5.70 5.85 6.00 Vv
THERMAL MONITORS
Overtemperature- . o
Lockout Threshold TotLo Ty rising 165 ¢
Thermal Alarm - o
Temperature 1 TuAL1 Ty rising 80 C
Thermal Alarm - o
Temperature 2 TuaL2 Ty rising 100 c
Thermal Alarm 15 °c
Temperature Hysteresis

www.maximintegrated.com
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MAX77640/MAX77641

Ultra-Low Power PMIC with 3-Output SIMO,
150mA LDO, and Power Sequencer

Electrical Characteristics—Top Level (continued)

(Vsys = VIN_sBB = VIN_LDO = 3.7V, V|p = 1.8V, limits are 100% production tested at Ta = +25°C, Min/Max limits over the operating
temperature range (T = -40°C to +85°C) are guaranteed by design and characterization, unless otherwise noted.)

PARAMETER ‘ SYMBOL ‘ CONDITIONS MIN TYP MAX | UNITS
ENABLE INPUT (nEN)
Vsys = 5.5V,
VhEN = 0V, and Ta=+25°C -1 +0.001 +1
nEN Input Leakage 5.5V
Current nEN_LKG Vgys =5.5V, WA
VhEN = 0V and Ta=+85°C +0.01
5.5V
nEN Input Falling . Vsys - Vsys -
Threshold VTH neN_F | nEN falling 14 1.0 v
nEN Input Rising . Vgys - Vgys -
Threshold VTHnEN_F | NEN faliing 0.9 0.6 v
. DBEN_nEN =0 100 us
nEN Debounce Time tbBNC_nEN DBEN nEN =1 30 —
i MRT_OTP =0 14 16 20
nEN Manual Reset Time tMRST MRT OTP =1 7 5 105 s
POWER HOLD INPUT (PWR_HLD)
\ =V)p=5.5V, | TA=+25°C -1 +0.001 +1
PWR_HLD Input IPWR_HLD_LK VIEJVSR Hngz oV A uA
Leakage Current G and 5 BY ' Ta = +85°C +0.01
PWR_HLD Input -
Voltage Low VL Vio =1.8V 0.3xVp Vv
PWR_HLD Input =
Voltage High ViH Vio=1.8V 0.7x Vo V
PWR_HLD Input _
Hysteresis VHys Vio =18V 50 mv
PWR_HLD Glitch Filter | tpwr HLD GF | Both rising and falling edges are filtered 100 us
t Maximum time for PWR_HLD input to
PWR_HLD Wait Time PWR_HLD_WA | gssert after nRST deasserts during the 3.5 4.0 5.0 S
I power-up sequence
OPEN-DRAIN INTERRUPT OUTPUT (nIRQ)
Elcst Output Voltage VoL IsiNK = 2MA 04 Vv
nIRQ Output Fallin S
Edge Tlmz g tf_nIRQ C|RQ = 25pF 2 ns
Vsys = V|0 =5.5V, | Tp=+25°C -1 +0.001 +1
. nIRQ set to be high
niRQ Output High IhIRQ LKG impedance (i.e., no A
Leakage Current — interrupts), VoirQ = Tp = +85°C +0.01
0V and 5.5V
OPEN-DRAIN RESET OUTPUT (nRST)
nRST Output Voltage
Lo P o VoL ISINK = 2MA 0.4 Vv

www.maximintegrated.com
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MAX77640/MAX77641

Ultra-Low Power PMIC with 3-Output SIMO,

150mA LDO, and Power Sequencer

Electrical Characteristics—Top Level (continued)

(Vsys = VIN_sBB = VIN_LDO = 3.7V, V|p = 1.8V, limits are 100% production tested at Ta = +25°C, Min/Max limits over the operating
temperature range (T = -40°C to +85°C) are guaranteed by design and characterization, unless otherwise noted.)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS
nRST Output Fallin
Edge Tlmep 9 tf_nRST CRST = 25pF 2 ns
?_:R:e'l' Deassert Delay tRsTODD See Figure 5 for more information 5.12 ms
.?;SJ Assert Delay tRSTOAD See Figure 5 for more information 10.24 ms
Vsys=Vipo= Ta=+25°C -1 +0.001 +1
5.5V, nRST set to
nRST Output High | be high impedance A
Leakage Current nRST_LKG (i.e., not reset), Tp = +85°C +0.01 H
VprsT = 0V and
5.5V
GENERAL-PURPOSE INPUT/OUTPUT (GPIO)
Input Voltage Low ViL Vio=1.8V 0.3x Vo Vv
Input Voltage High A Vio=1.8V 0.7x Vo \%
DIR=1,V|p= Ta=+25°C -1 +0.001 +1
Input Leakage Current | 5.5V, V =0V A
p g GPI_LKG and 5.5§3/PIO Tp=+85°C +0.01 H
Output Voltage Low VoL ISINK = 2mA 0.4 \Y
Output Voltage High VoH ISOURCE = 1TmA 0.8x Vo Vv
Input Debounce Time tDBNC_GPI DBEN_GPI =1 30 ms
Output Falling Edge _
Time t GPIO Capio = 25pF 3 ns
Output Rising Edge
Tim‘; 9=c8 tr_gPIO Capio = 25pF 3 ns
FLEXIBLE POWER SEQUENCER
Power-Up Event Periods tEN See Figure 6 for more information 1.28 ms
gce)\r/;/:(;;Down Event tpis See Figure 6 for more information 2.56 ms

Electrical Characteristics—SIMO Buck-Boost
(Vsys = 3.7V, V|N_sBB = 3.7V, Csppx = 10uF, L = 1.5uH, limits are 100% production tested at Ta = +25°C, Min/Max limits over the

operating temperature range (Tp = -40°C to +85°C) are guaranteed by design and characterization, unless otherwise noted.)

PARAMETER | symBoL | CONDITIONS MIN TYP MAX | UNITS
OUTPUT VOLTAGE RANGE (SBB0)
Minimum Output 0.8 v
Voltage
Maximum Output 2375 v
Voltage
Output DAC Bits 6 bits

www.maximintegrated.com
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MAX77640/MAX77641

Electrical Characteristics—SIMO Buck-Boost (continued)

Ultra-Low Power PMIC with 3-Output SIMO,

150mA LDO, and Power Sequencer

(Vsys = 3.7V, V|N_sBB = 3.7V, Cgppx = 10pF, L = 1.5uH, limits are 100% production tested at Tp = +25°C, Min/Max limits over the
operating temperature range (T = -40°C to +85°C) are guaranteed by design and characterization, unless otherwise noted.)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS
Output DAC LSB Size 25 mV
OUTPUT VOLTAGE RANGE (SBB1)

Minimum Output MAX77640 0.8 Vv
Voltage MAX77641 2.4
Voltage MAX77641 5.25
Output DAC Bits 6 bits
) MAX77640 12.5
Output DAC LSB Size mV
MAX77641 50
OUTPUT VOLTAGE RANGE (SBB2)
Minimum Output MAX77640 0.8 v
Voltage MAX77641 24
Maximum Output MAX77640 3.95 Vv
Voltage MAX77641 5.25
Output DAC Bits 6 bits
Output DAC LSB Size 50 mV
STATIC OUTPUT VOLTAGE ACCURACY
VspBx falling, Tp =+25°C -2.5 +2.5
threshold where
LXA switches high.
gs(t;ELrJ;;/oltage Specified as a Ta = -40°C %
Y percentage of to +85°C -4.0 +4.0
target output
voltage.
TIMING CHARACTERISTICS
Delay time from the SIMO receiving its
Enable Delay first enable signal to when it begins to 60 us
switch in order to service that output.
Soft-Start Slew Rate dV/dtgs 3.3 5.0 6.6 mV/us
POWER STAGE CHARACTERISTICS
SBBO, SBB1, Ta=+25°C -1.0 +0.1 +1.0
LXA Leakage Current SBB2 are_dlsabled, A
VIN_sBB = 9.5V, Tp = +85°C +1.0
Vixa = 0V, or 5.5V
SBBO, SBB1, Ta=+25°C -1.0 +0.1 +1.0
SBB2 are disabled,
LXB Leakage Current VIN sBB = 5.5V, . A
Vixa=0Vor55YV, | TA=+85°C 1.0
all Vgppx = 5.5V
VIN_sBB = 9.5V, Ta=+25°C +0.01 +1.0
BST Leakage Current Vixg =5.5V, pA
VgsT = 11V Ta=+85°C +0.1

www.maximintegrated.com
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MAX77640/MAX77641 Ultra-Low Power PMIC with 3-Output SIMO,
150mA LDO, and Power Sequencer

Electrical Characteristics—SIMO Buck-Boost (continued)

(Vsys = 3.7V, V|N_sBB = 3.7V, Cgppx = 10pF, L = 1.5uH, limits are 100% production tested at Tp = +25°C, Min/Max limits over the
operating temperature range (T = -40°C to +85°C) are guaranteed by design and characterization, unless otherwise noted.)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS

SBBO, SBB1, Tp=+25°C +0.1 +1.0
SBB2 are disabled,
active-discharge

. disabled
Dectid Qo RS0 | "
9 VsBBx = 9.9V, Ta=+85°C +0.2

Vixg =0V, Vgys =
VIN_sBB = VBST =

5.5V
™| oo | et T | o w0 mo | o
CONTROL SCHEME
IP_SBBx = 0b11 0.414 0.500 0.586
Peak Current Limit b seB IP_SBBx = 0b10 0.589 0.707 0.806 A
(Note 5) - IP_SBBx = 0b01 0.713 0.866 0.947
IP_SBBx = 0b00 0.892 1.000 1.108

Note 4: Guaranteed by design and characterization but not directly production tested. Production test coverage is provided by the
Shutdown Supply Current and Quiescent Supply Current specification in the Electrical Characteristics—Top Level table.

Note 5: Typical values align with bench observations using the stated conditions. Minimum and maximum values are tested in
production with DC currents. See the Typical Operating Characteristics SIMO switching waveforms to gain more insight on
this specification.

Electrical Characteristics—LDO

(Vsys = 3.7V, VIN_LDO = 2.05V, V| po = 1.85V, Cpo = 10pF, limits are 100% production tested at Tp = +25°C, Min/Max limits over
the operating temperature range (T = -40°C to +85°C) are guaranteed by design and characterization, unless otherwise noted.)

PARAMETER | symBoL | CONDITIONS MIN TYP MAX | UNITS
GENERAL CHARACTERISTICS
Input Voltage VIN_LDO I(malt_e?é)) cannot exceed SYS voltage 18 55 Vv
Current measured into IN_LDO, LDO
LDO Shutdown Current IIN_LDO output disabled (Note 4) - 0.1 1 uA
LDO output
enabled and in
regulation, 17 515
VIN_LDO = ' '
. Current measured | 2.09V, Vi po =
LDO Quiescent Supply . _ 1185V
Current (Note 4) IN_Lpo I(;ErijAlN_LDO’ Loo LDO output WA
enabled and in
dropout, ViN_LDO = 2.3
1.8V, V| po target
is 1.85V
Maximum Output
Current lout 150 mA

www.maximintegrated.com Maxim Integrated | 11



MAX77640/MAX77641

Ultra-Low Power PMIC with 3-Output SIMO,
150mA LDO, and Power Sequencer

Electrical Characteristics—LDO (continued)

(Vsys = 3.7V, VIN_LDo = 2.08V, V| po = 1.85V, Cpo = 10pF, limits are 100% production tested at Tp = +25°C, Min/Max limits over
the operating temperature range (T = -40°C to +85°C) are guaranteed by design and characterization, unless otherwise noted.)

0x20), VIN_LDO =
1.7V, ILpo =
Imax (Note 1)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS
Current Limit ILiM_LDO V| po externally forced to 1.3V 165 255 375 mA
GENERAL CHARACTERISTICS / OUTPUT VOLTAGE RANGE

Programmable with TV_LDQOI[6:0] in
Output Voltage Range 12.5mV steps 1.3500 2.9375 V
Output DAC Bits 7 bits
Output DAC LSB Size 12.5 mV
STATIC CHARACTERISTICS
Initial Output Voltage _ _ ° 0
Accuracy ILpo = 75mA, Tp = +25°C -2.5 +2.5 o
V| po programmed from 1.35V to
Output Voltage 29375V, V|N Lpo = 1.8V to 5.5V, LDO 3 +3 %
Accuracy not in dropout, I po = OmA to 150mA, °
Ta=-5°Cto +85°C
Main bias circuits
f=10Hz to are in normal-
550
100kHz, loyT = E)gwer mode )
. 15mA, Vgys = BIA_LPM =0
Output Noise \Y
P 3.7V, VIN_LDO = Main bias circuits HYRMS
2.05V, Vpo = are in low-power 800
1.85V mode (SBIA_LPM
= 1)
TIMING CHARACTERISTICS
Enable Delay Ta=+25°C 0.6 1.25 ms
VLpo from 10% to 90% of final
Soft-Start Slew Rate dV/dtgs value, Tp = +25°C 0.5 1.25 2.50 mV/us
POWER STAGE CHARACTERISTICS
Vsys = 3.7V, 1.85V programmed output
Dropout Voltage VLbo_po voltage (TV_LDQO[6:0] = 0x20), 90 180 mV
VIN_LDO = 1.7V, ILpo = 150mA (Note 1)
Vgys = 3.7V, 1.85V
programmed output
voltage
(TV_LDO[6:0] = Ta=+25°C 0.6 0.9
0x20), VIN_LDO =
1.7V, lILpo =
| Note 1
Dropout On-Resistance RpsonN MAX ( ) Q
Vgyg =3.7V, 1.85V
programmed output
voltage
(TV_LDO[6:0] = Ta=+85°C 1.2
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MAX77640/MAX77641

Ultra-Low Power PMIC with 3-Output SIMO,
150mA LDO, and Power Sequencer

Electrical Characteristics—LDO (continued)

(Vsys = 3.7V, VIN_LDo = 2.08V, V| po = 1.85V, Cpo = 10pF, limits are 100% production tested at Tp = +25°C, Min/Max limits over
the operating temperature range (T = -40°C to +85°C) are guaranteed by design and characterization, unless otherwise noted.)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS
Active-Discharge Regulator disabled, active discharge
Impedance RAD_LDO | gnabled (ADE_LDO = 1) 50 100 200 Q
Regulator disabled, | Tp = +25°C (Note +0.1 +1.0
active discharge 7) ’ ’
. disabled
Disabled Output (ADE_LDO = 0), uA
Leakage Current _ -
Vsys =VIN_LDO = | Tp = +85°C +1.0
5.5V, V ppo = 5.5V
and OV

Note 6: Dropout is the condition where the input voltage is in its valid input range but the output cannot be properly regulated because
the input voltage is not sufficiently higher than the output voltage. See the LDO Dropout section for more information.

Note 7: Guaranteed by design and characterization but not directly production tested. The ability to disconnect the active discharge
resistance is functionally checked in a production test.

Electrical Characteristics—Current Sinks
(Vsys = VN sBB = 3.7V, V|p = 1.8V, limits are 100% production tested at Tp = +25°C, Min/Max limits over the operating temperature

range (Tp = -40°C to +85°C) are guaranteed by design and characterization, unless otherwise noted.)

PARAMETER ‘ SYMBOL ‘ CONDITIONS MIN TYP MAX UNITS
GENERAL CHARACTERISTICS
gﬂ:g:—smk Quiescent Ia oC:: 2%2%:2“22?25&2323 E;(If/(:\rllr:wzn 6 12 uA
12.8mA, VL Epx = 0.2V
All current-sink Ta =+25°C +0.1 +1.0
Current-Sink Leakage g[j;/:l:tsscgigtg:;?’ Tp = +85°C 1.0 MA
VLEDx = 5.5V
3.2mA CURRENT-SINK RANGE (LED_FSx[1:0] = 0b01, VLEDx = 0.2V)
Minimum Sink Current BRT_LEDx[4:0] = 0b00000 0.1 mA
Maximum Sink Current BRT_LEDx[4:0] = 0b11111 3.2 mA
Current-Sink DAC Bits 5 bits
Current-Sink DAC LSB 0.1 mA
Tp = +25°C 3.10 3.20 3.25
Current-Sink Accuracy gﬁ:quﬁ[)x[‘ko] = Tp = -40°C to 303 390 336 mA
+85°C ’ ' ’
Dropout Voltage Vpo ZBS;—ALEDXM:O] = 0011111, I Epx = 35 70 mV
6.4mA CURRENT-SINK RANGE (LED_FSx[1:0] = 0b10, VLEDx = 0.2V)
Minimum Sink Current BRT_LEDx[4:0] = 0b00000 0.2 mA
Maximum Sink Current BRT_LEDx[4:0] = Ob11111 6.4 mA
Current-Sink DAC Bits 5 bits
Current-Sink DAC LSB 0.2 mA

www.maximintegrated.com
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MAX77640/MAX77641 Ultra-Low Power PMIC with 3-Output SIMO,
150mA LDO, and Power Sequencer

Electrical Characteristics—Current Sinks (continued)

(Vsys = VIN_sBB = 3.7V, V|o = 1.8V, limits are 100% production tested at Tp = +25°C, Min/Max limits over the operating temperature
range (Tp = -40°C to +85°C) are guaranteed by design and characterization, unless otherwise noted.)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS
Tp = +25°C 6.30 6.40 6.50
Current-Sink Accuracy BRT_LEDx[4:0] = Tp =-40°C to mA
0b11111 18590 6.06 6.40 6.72

LED_FSx[1:0] = Ob11, BRT_LEDx[4:0] =

Dropout Voltage Vpo 0b11111, I_Epy = 5.75mA 35 70 mV
12.8mA CURRENT-SINK RANGE (LED_FSx[1:0] = 0b11, VLEDx = 0.2V)
Minimum Sink Current BRT_LEDx[4:0] = 0b00000 0.4 mA
Maximum Sink Current BRT_LEDx[4:0] = Ob11111 12.8 mA
Current-Sink DAC Bits 5 bits
Current-Sink DAC LSB 0.4 mA
Ta =+25°C 12.6 12.8 13.0
Current-Sink Accuracy 551;_1I_1IE1DX[4:O] B T = -40°C to mA
+85°C 12.16 12.80 13.44
BRT_LEDx[4:0] = 0b11111, I gpx =

Dropout Voltage Vpo 35 70 mV

11.5mA

TIMING CHARACTERISTICS
Root Clock Frequency ‘ 25.6 32.0 38.4 Hz
TIMING CHARACTERISTICS / BLINK PERIOD SETTINGS

0.5 s
Minimum Blink Period P_LEDx[3:0] = 0b0000

16 clocks

. . . 8 s

Maximum Blink Period P_LEDx[3:0] = 0b1111

256 clocks

0.5 s
Blink Period LSB

16 clocks
TIMING CHARACTERISTICS / BLINK DUTY CYCLE
Minimum Blink Duty D_LEDx[3:0] = 0b0000 6.25 %
Cycle
Maximum Blink Duty D_LEDXx[3:0] = 0b1111 100 %
Cycle
Blink Duty Cycle LSB 6.25 %

Electrical Characteristics—I2C Serial Interface

(Vsys = VIN_sBB = 3.7V, V|0 = 1.8V, limits are 100% production tested at Tp = +25°C, Min/Max limits over the operating temperature
range (Tp = -40°C to +85°C) are guaranteed by design and characterization, unless otherwise noted.)

PARAMETER | symBoL | CONDITIONS | MmN TYP MAX | UNITS
POWER SUPPLY
V|0 Voltage Range ] Vio \ | 17 1.8 36 | v

www.maximintegrated.com Maxim Integrated | 14



MAX77640/MAX77641

Ultra-Low Power PMIC with 3-Output SIMO,
150mA LDO, and Power Sequencer

Electrical Characteristics—I2C Serial Interface (continued)

(Vsys = VIN_sBB = 3.7V, V|0 = 1.8V, limits are 100% production tested at Tp = +25°C, Min/Max limits over the operating temperature
range (Tp = -40°C to +85°C) are guaranteed by design and characterization, unless otherwise noted.)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS

Vio=3.6V,V =V =0V or 3.6V -1 0 +1

V|o Bias Current 10 SDA ™ 'SCL A
Vio =1.7V, Vgpa = VscL= 0V or 1.7V -1 0 +1

SDA AND SCL I/0 STAGE

SCL, SDA Input High _

Voltage A Vio =1.7Vto 3.6V 0.7x Vo V

SCL, SDA Input Low _

Voltage VL Vio =1.7V to 3.6V 0.3x Vo \Y,

SCL, SDA Input 0.05 x

Hysteresis VHys Vio v

SCL, SDA Input _ _ _

Leakage Current I Vio = 3.6V, VgL = Vgpa = 0V and 3.6V -10 +10 pA

SDA Output Low L

Voltage VoL Sinking 20mA 0.4 Vv

SCL, SDA Pin

Capacitance Ci 10 pF

Output Fall Time from

Vi to Vi (Note 1) toF 120 ns

12C-COMPATIBLE INTERFACE TIMING (STANDARD, FAST, AND FAST-MODE PLUS) (Note 8)

Clock Frequency fscL 0 1000 kHz

Hold Time (REPEATED)

START Condition tHD_STA 0.26 us

SCL Low Period tLow 0.5 us

SCL High Period tHIGH 0.26 us

Setup Time REPEATED

START Condition tsu_sTA 0.26 us

Data Hold Time tHD_DAT 0 us

Data Setup Time tsu_DAT 50 ns

Setup Time for STOP

Condition tsu_sTo 0.26 HS

Bus Free Time between

STOP and START tBUF 0.5 ys

Condition

Pulse Width of i Maximum pulse width of spikes that must 50 ns

Suppressed Spikes SP be suppressed by the input filter

I12C-COMPATIBLE INTERFACE TIMING (HIGH-SPEED MODE, CB = 100pF) (Note 8)

Clock Frequency fscL 3.4 MHz

Setup Time REPEATED ¢ 160 ns

START Condition SU_STA

Hold Time (REPEATED) t 160 ns

START Condition HD_STA

SCL Low Period tLow 160 ns

www.maximintegrated.com
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MAX77640/MAX77641

Electrical Characteristics—I2C Serial Interface (continued)

Ultra-Low Power PMIC with 3-Output SIMO,
150mA LDO, and Power Sequencer

(Vsys = VN sBB = 3.7V, V|p = 1.8V, limits are 100% production tested at Tp = +25°C, Min/Max limits over the operating temperature

range (Tp = -40°C to +85°C) are guaranteed by design and characterization, unless otherwise noted.)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS
SCL High Period tHIGH 60 ns
Data Setup Time tsu DAT 10 ns
Data Hold Time tHD_DAT 0 70 ns
SCL Rise Time troL Ta=+25°C 10 40 ns
Rise Time of SCL Signal
after Acknowledge Bit
SCL Fall Time tfoL Ta=+25°C 10 40 ns
SDA Rise Time trDA Ta=+25°C 10 80 ns
SDA Fall Time ttDA Ta=+25°C 10 80 ns
Bus Capacitance Cs 100 pF
Pulse Width of _ tsp Maximum pulse width pf spik_es that must 10 ns
Suppressed Spikes be suppressed by the input filter
12C-COMPATIBLE INTERFACE TIMING (HIGH-SPEED MODE, CB = 400pF) (Note 8)
Clock Frequency fscL 1.7 MHz
Setup Time R_E_PEATED tsU STA 160 ns
START Condition —
g_?lgg_li_née (R!E.PEATED) 4D STA 160 ns

ondition —

SCL Low Period tLow 320 ns
SCL High Period tHIGH 120 ns
Data Setup Time tsu_DAT 10 ns
Data Hold Time tHD_DAT 0 150 ns
SCL Rise Time trRoL Ta =+25°C 20 80 ns
Rise Time of SCL Signal
START Conditonand | oLt | TA=+25C 20 B | s
after Acknowledge Bit
SCL Fall Time troL Ta=+25°C 20 80 ns
SDA Rise Time tRDA Ta =+25°C 20 160 ns
SDA Fall Time teDA Tp =+25°C 20 160 ns
Bus Capacitance Cs 400 pF
Pulse Width of . tsp Maximum pulse width pf spik'es that must 10 ns
Suppressed Spikes be suppressed by the input filter

Note 8: Design guidance only. Not production tested.

www.maximintegrated.com
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MAX77640/MAX77641

Typical Operating Characteristics
(Typical Applications Circuit, Vgys = VIN_sBB = 3.7V, V|o = 1.8V, Ta = +25°C, unless otherwise noted.)

SHUTDOWN SUPPLY CURRENT
vs. BATTERY VOLTAGE

Ultra-Low Power PMIC with 3-Output SIMO,
150mA LDO, and Power Sequencer

SHUTDOWN SUPPLY CURRENT
vs. BATTERY VOLTAGE

SHUTDOWN SUPPLY CURRENT
vs. BATTERY VOLTAGE

19003

6 1oc01 6 1oc02 60
LDO, SIMO, LEDs ARE DISABLED LDO, SIMO, LEDs ARE DISABLED LDO, SIMO, LEDs ARE DISABLED
MAIN BIAS OFF (SBIA_EN = 0) MAIN BIAS ON (SBIA_EN = 1) MAIN BIAS ON (SBIA_EN = 1)
5 : 5 |LOW-POWER MODE (SBIA_LPM = 1) 50 [NORMAL-POWER MODE (SBIA_LPM = 0)
!
Ty =485°C | Ta=85°C
T, =+25°C | Ta=85°C | 1= 25°C
4 fla=e2s 4 [FI00C 40 [T
Ta=-40°C 5= 25 Ta=-40°C
< = Ta=-40°C =
= 3 = 3 )
: 5
2 2 — 20
A M\—M
1 1 phans 10
s
— I
0 0 0
25 30 35 40 45 50 55 25 30 35 40 45 50 55 25 30 35 40 45 50
Vearr (V) Vearr (V) Vearr (V)
QUIESCENT SUPPLY CURRENT QUIESCENT SUPPLY CURRENT
vs. BATTERY VOLTAGE vs. TEMPERATURE
10 1oc04 10 10c05
MAIN BIAS ON (SBIA_EN = 1) MAIN BIAS ON (SBIA_EN = 1)
9 [LOW-POWER MODE (SBI;‘l\fLPM =‘1) 9 [LOW-POWER MODE‘ (SBIA?LPI‘\A =1)
8 8
SBBO, SBB1, SBB2 ENABLED SBBO, SBB1, SBB2 ENABLED
7 SBBO, SBB1 ENABLED | 7 SBBO, SBB1 ENABLED
6 SBBO ENABLED | 6 SBBO ENABLED
] ]
Z s Z s
z z
£y £y
I
3 3
-
2 2
1 1
0 0
25 30 35 40 45 50 55 40 5 10 35 60 85
Ve (V) TEMPERATURE (°C)

www.maximintegrated.com

Maxim Integrated | 17

55



MAX77640/MAX77641 Ultra-Low Power PMIC with 3-Output SIMO,
150mA LDO, and Power Sequencer

Typical Operating Characteristics (continued)
(Typical Applications Circuit, Vgys = VIN_sBB = 3.7V, V|o = 1.8V, Ta = +25°C, unless otherwise noted.)

(Inductor = Toko DFE201210S-2R2M, 2.2uH, 127mQ, ISAT = 1.5A, 2.0x1.2x1.0mm)

SIMO EFFICIENCY vs. OUTPUT CURRENT SIMO LOAD REGULATION
(1.2V OUTPUT, PER PEAK CURRENT LIMIT) (1.2V OUTPUT, PER PEAK CURRENT LIMIT)
88 10006 130 10007
DRV_SBB =0 DRV_SBB =0 ‘ -
86 |Csss_errecTive = 8.50F ————————— 1.28 | Cogp errecmve = 5-5HFi7:E:ggg - ;gg?nmAA’
o 126 IP_SBB = 707mA—|
IP_SBB =707mA S 1
= 82 |-IP_SBB = 866mA: o
s IP_SBB = 1000mA Q 122
= - \ <
% % f,_,w-«--————/ 3 120 P
S T £ —
s /.{,/——"‘""'— 5 118 =
W gl 3 116
/ /V /\/"vai o "
7 144
2 1.42
70 1.10
0.001  0.01 0.1 1 10 100 1000 0 100 200 300 400
OUTPUT CURRENT (mA) OUTPUT CURRENT (mA)
SIMO EFFICIENCY vs. OUTPUT CURRENT SIMO LOAD REGULATION
(3.3V OUTPUT, PER PEAK CURRENT LIMIT) (3.3V OUTPUT, PER PEAK CURRENT LIMIT)
88 10008 350 1009
DRV_SBB =0 DRV_SBB =0
86 |Css errecTive = 2.7HF———————— 345 {Cses errecve=2.7W0F | |P_SBB = 1000mA—
IP_SBB = 866mA
340 IP_SBB =707mA—]
=
w
- W335
g 5 N N\
2 <] 3.30
fri] = \ \\
2 2 325 SN~
£ 5 S
© 32 \ 4-\
3.15 \ \
3.10
0.001  0.01 0.1 1 10 100 1000 0 50 100 150 200 250
OUTPUT CURRENT (mA) OUTPUT CURRENT (mA)
SIMO EFFICIENCY vs. OUTPUT CURRENT SIMO LOAD REGULATION
(5.0V OUTPUT, PER PEAK CURRENT LIMIT) (5.0V OUTPUT, PER PEAK CURRENT LIMIT)
88 10ci0 53 : focil
DRV_SBB=0 DRV_SBB=0 P SBB = 1000mA
86 |Csss errecTive= 1.84F—————— Csap_errecTive = 1.84F IP_SBB= g@emn;\
o 52 IP_SBB = 707mA ™|
82 EENTE e\
g % g 50
T b ' SR | IP_SBB = 1000mA——| Z N
o =) AN
E 76 E 49 N
w 2
(o]
74 E L/\
[ 48
: Ll
70 47

0.001  0.01 0.1 1 10 100 1000 0 50 100 150 200
OUTPUT CURRENT (mA) OUTPUT CURRENT (mA)
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MAX77640/MAX77641

Ultra-Low Power PMIC with 3-Output SIMO,
150mA LDO, and Power Sequencer

Typical Operating Characteristics (continued)
(Typical Applications Circuit, Vgys = VIN_sBB = 3.7V, V|o = 1.8V, Ta = +25°C, unless otherwise noted.)

EFFICIENCY (%)

EFFICIENCY (%)

EFFICIENCY (%)

www.maximintegrated.com

SIMO EFFICIENCY vs. OUTPUT CURRENT
(1.2V OUTPUT, PER DRIVE STRENGTH)

88 foc12
IP_SBB = 500mA

86 |Csss_errecTive = 8.50F —————————
| DRV_SBB =0

DRV_SBB =1
g | DRV_SBB=2

0.001  0.01 0.1 1 10 100 1000
OUTPUT CURRENT (mA)

SIMO EFFICIENCY vs. OUTPUT CURRENT
(3.3V OUTPUT, PER DRIVE STRENGTH)

88 focld
IP_SBB = 500mA

86 |Cses errecTive= 2.7T0F————

I DRV_SBB =0
76 DRV _SBB =1
Sy f 777777777777777777777 DRV SBB=2 |
7
70

0.001  0.01 0.1 1 10 100 1000
OUTPUT CURRENT (mA)

SIMO EFFICIENCY vs. OUTPUT CURRENT
(5.0V OUTPUT, PER DRIVE STRENGTH)

88 foc16
IP_SBB =707mA

86 |Csas errecrve=1.8WF— — |

0.001  0.01 0.1 1 10 100 1000
OUTPUT CURRENT (mA)

OUTPUT VOLTAGE (V)

OUTPUT VOLTAGE (V)

OUTPUT VOLTAGE (V)

1.30
128
1.26
124
122
120
118
1.16
1.14
112
1.10

3.50
345
3.40
335
3.30
325
320
3.15

3.10

53

52

51

5.0

49

438

47

(Inductor = Toko DFE201210S-2R2M, 2.2uH, 127mQ, ISAT = 1.5A, 2.0x1.2x1.0mm)

SIMO LOAD REGULATION
(1.2V OUTPUT, PER DRIVE STRENGTH)

foc13

IP_SBB = 500mA
Csas_errecTive = 8.50F

\
—DRV_SBB = 0—|
DRV_SBB =1

DRV_SBB=2""|

0 50 100 150 200 250

OUTPUT CURRENT (mA)

SIMO LOAD REGULATION
(3.3V OUTPUT, PER DRIVE STRENGTH)

foc15

IP_SBB = 500mA

DRV_SBB =0
Csas_errecTive = 2.7HF. X

DRV_SBB =1
DRV_SBB =2

I

0 50 100 150

OUTPUT CURRENT (mA)

SIMO LOAD REGULATION
(5.0V OUTPUT, PER DRIVE STRENGTH)

19¢17

IP_SBB =707mA

Csap_errecTive = 1.84F DRV_SBB =0

DRV_SBB = 1—]

DRV_SBB =2

)

\

0 50 100 150

OUTPUT CURRENT (mA)
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MAX77640/MAX77641

Ultra-Low Power PMIC with 3-Output SIMO,
150mA LDO, and Power Sequencer

Typical Operating Characteristics (continued)
(Typical Applications Circuit, Vgys = VIN_sBB = 3.7V, V|o = 1.8V, Ta = +25°C, unless otherwise noted.)

EFFICIENCY (%)

EFFICIENCY (%)

EFFICIENCY (%)

www.maximintegrated.com

SIMO EFFICIENCY vs. OUTPUT CURRENT
(0.8V OUTPUT, PER INPUT VOLTAGE)

88 toc18
DRV_SBB =0, IP_SBB = 500mA

86 [Csepo_errecTive = 9uF
84 |-Vinses=3.7V.

Vin ses=3.0V
82 Vi see=5.0V-

5 W
oy R

» [ 4

70 'ﬂ

0.001  0.01 0.1 1 10 100 1000
OUTPUT CURRENT (mA)

SIMO EFFICIENCY vs. OUTPUT CURRENT
(1.2V OUTPUT, PER INPUT VOLTAGE)

88 10020
o gRVﬁSBB = 0;|§ESEB =500mA Vi see=3.7V
seg errecTve = 8.OUF o — Vi 5= 3.0V
84 Vin_sga=5.0V__|
82
—
80 o,
78
76
74
72—
70

0.001  0.01 0.1 1 10 100 1000
OUTPUT CURRENT (mA)

SIMO EFFICIENCY vs. OUTPUT CURRENT
(1.8V OUTPUT, PER INPUT VOLTAGE)

88 10622
DRV_SBB =0, IP_SBB = 500mA
86 |Csss errecTive = 4.7uF

V =37V
84 | Vs
Vin ses=3.0V,
82 |Vin_ssz=5.0V.

Sl |

0.001  0.01 0.1 1 10 100 1000
OUTPUT CURRENT (mA)

OUTPUT VOLTAGE (V)

OUTPUT VOLTAGE (V)

A

OUTPUT VOLTAGE (V)

0.90

0.85

0.80

0.75

0.70

1.30
128
1.26
124
122
120
1.18
1.16
114
112
1.10

1.90
1.88
1.86
1.84
182
1.80
178
1.76
1.74
172
1.70

(Inductor = Toko DFE201210S-2R2M, 2.2uH, 127mQ, ISAT = 1.5A, 2.0x1.2x1.0mm)

SIMO LOAD REGULATION
(0.8V OUTPUT, PER INPUT VOLTAGE)

foc19

DRV_SBB =0, IP_SBB = 500mA

T
Vi =5.0V
Csas_errecTive = 9uF eee

Vi ses= 3.7V
Vi sg5= 3.0V

\

-

0 50 100 150 200 250

OUTPUT CURRENT (mA)

SIMO LOAD REGULATION
(1.2V OUTPUT, PER INPUT VOLTAGE)

toc21

DRV_SBB =0, IP_SBB = 0mA

I
Cssp_errecTive = 8.50F | Visss=50V_|

Vi sge=3.7V

Viy sgs= 3.0V—]

0 50 100 150 200 250

OUTPUT CURRENT (mA)

SIMO LOAD REGULATION
(1.8V OUTPUT, PER INPUT VOLTAGE)

19023

DRV_SBB =0, IP_SBB = 500mA v ‘ sov
C =4.7uF — VN sgs= 9.0V
SBB_EFFECTIVE u Vit aoa= 37V
Viy se= 3.0V}
.
——
0 50 100 150 200

OUTPUT CURRENT (mA)
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MAX77640/MAX77641 Ultra-Low Power PMIC with 3-Output SIMO,
150mA LDO, and Power Sequencer

Typical Operating Characteristics (continued)
(Typical Applications Circuit, Vgys = VIN_sBB = 3.7V, V|o = 1.8V, Ta = +25°C, unless otherwise noted.)

(Inductor = Toko DFE201210S-2R2M, 2.2uH, 127mQ, ISAT = 1.5A, 2.0x1.2x1.0mm)

SIMO EFFICIENCY vs. OUTPUT CURRENT SIMO LOAD REGULATION
(2.8V OUTPUT, PER INPUT VOLTAGE) (2.8V OUTPUT, PER INPUT VOLTAGE)
88 tocos 290 f0c25
DRV_SBB =0, IP_SBB = 500mA DRV_SBB =0, IP_SBB = 500mA ‘ _
86 [Csss errecTve=3.90F 288 | Csgp errecTive = 3.9uF i\\m—fzs; g%7
o VsV [ LU 286 Vin spe = 3.0V
Vi ses= 3.0V =
— 82 [Visss=50V. = 284
s e 28 AR
c /’ g 2.80
w > }
o ” 5 .1 AN
P B ==
2 A
’ 2.74 \
2 ﬂ 212 l
70 2.70
0.001  0.01 0.1 1 10 100 1000 0 50 100 150 200
OUTPUT CURRENT (mA) OUTPUT CURRENT (mA)
SIMO EFFICIENCY vs. OUTPUT CURRENT SIMO LOAD REGULATION
(3.3V OUTPUT, PER INPUT VOLTAGE) (3.3V OUTPUT, PER INPUT VOLTAGE)
88 1026 350 foca7
DRV_SBB =0, IP_SBB = 500mA DRV_SBB =0, IP_SBB = 500mA v ‘ =50V
86 |Csss errecive = 2.7HF 345 {Csas errecrve= 2.7yF 7\/:': :i; 3'7\/7
. /M """" 340 Vs =30V
g ® ‘//, =
g V Vin ssa=3.7V 2 3%
) 80 / Vin_sea = 5.0V g 330
w 78 Vin sga= 3.0V >
[&] =
& ,’ 2 32 4=
&7 s 7 \
o
74 320 \
72 3.15 \
70 3.10
0.001  0.01 0.1 1 10 100 1000 0 50 100 150 200
OUTPUT CURRENT (mA) OUTPUT CURRENT (mA)
SIMO EFFICIENCY vs. OUTPUT CURRENT SIMO LOAD REGULATION
(5.0V OUTPUT, PER INPUT VOLTAGE) (5.0V OUTPUT, PER INPUT VOLTAGE)
88 1028 53 10029
DRV_SBB =0, IP_SBB = 707mA DRV_SBB =0, IP_SBB = 707mA
86 [Csss errecve= 1.80F A Csap_errecTive = 1.84F
o |50V o~ 52 Vi ss5= 5.0V
Vin_ss= 3.7V . Vi see=3.7V
. 82 | Vin ss8=3.0V £ = 51 Vin sas= 3.0V
c S A\
=4 o 50
Bl AN
[
I E 49 AN
o
74 \
438
: Ll
70 47
0 1

0.001  0.01 0.1 1 10 100 1000 0 50 10!
OUTPUT CURRENT (mA) OUTPUT CURRENT (mA)

50 200
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MAX77640/MAX77641

Ultra-Low Power PMIC with 3-Output SIMO,
150mA LDO, and Power Sequencer

Typical Operating Characteristics (continued)
(Typical Applications Circuit, Vgys = VIN_sBB = 3.7V, V|o = 1.8V, Ta = +25°C, unless otherwise noted.)

SBB0 LOAD TRANSIENT

toc33

Vsss

Vg1

VSBBO

Isgz0

IP_SBB = 1000mA
Vaga =33V, Coggy err = 3F, gy = 10mA/100mA

Vsea1 = 12V, Cogay_rr = IHF, lsg = 10MA

Vsag0= 1.8V, Coagg err = 44F, lsgs = 10MA/ 100mA
NN A

10mA

Vssg2

Vsspt

Vsseo

40ps/div

SIMO SWITCHING WAVEFORMS
LIGHT UTILIZATION
10mA PER CHANNEL

TOTAL UTILIZATION= 21.3%

toc34

1\ 0A

IP_SBB2 = 500MA, Vg = 3.3V, Coppy e = 3UF

1P_SBBL = S00MA, Vsgoy =1.2V, Copp e = 94F

IP_SBBO = SDOmA VSEM- 1.8V, Cqgpo err = 4HF

4psidiv

www.maximintegrated.com

N e

B e o S S e o e e o o e e N 50MV /v

50mV/div

100mA
/ \ 100mA/div

o b s 1 2 el e o 500MA/ i

e e A M e S e YRS

) 50mVidiv

50mVidiv

SIMO LINE TRANSIENT

toc30

V\N,SBE

IP_SBB = 500mA
L=220F
42V
3.2V

Isas2 = 10MA, Vsgg, = 3.3V, Coggy e = 3HF

1Vidiv

Vssz2 \\\\\\\\N\s\\\\\\\"\\\\\\\\\\\\"\\\\\J 100mV/div
Ispr = 25MA, Vg, = 1.2V, Copay e = IHF
Vsear o MM AR 100mV/div
Isago = 20MA, Vaggo = 1.8, Coago err = 4uF
Vsaao NNV AN ARV WAV 100mV/div
10ps/div
SBB1 LOAD TRANSIENT sz
IP_SBB = 1000mA
v Vsse: = 3.3V, Coagy e = 30, lgp = 10MA )
S22 IANAARAAARNARNANAAA A S0
Vigpr = 1.2V, Copgy e = OWF, lsgy = 10mA/ 100mA
Viggy [N R A
Viaso= 18V, Caggo ere = AMF, lsgg = 10MA
SBE0 haoha A A A S ] S0mV/div
100mA
‘SBB1 S— 10mA \ 100mA/di
40ps/div
SIMO SWITCHING WAVEFORMS
MEDIUM UTILIZATION
25mA PER CHANNEL s

e NN

Vg1

Vg

TOTAL UTILIZATION = 40%
o il ol 11 MSR Y

[ vstmi =t/

IP_SBB2 = 866MA, Vg, =3.3V, Cuggy e = 3UF

£ W

IP_SBB1 = 500MA, Vsgg, = 1.2V, Cyggy re = OHF
R e L

IP_SBBO = 707MA, Vsq0= 1.8V, Cyagy crr = 4UF

i A
e e e e 14 50OMAVGY

50mV/div

feeme| 50mV/div

50mV/div

4psidiv

Vsse2

Va1

Vsseo

sgg2

$BB2 LOAD TRANSIENT et

IP_SBB = 1000mA
Vsgs = 33V, Csaay err = 3HF, lsgs = 10MA/BOmA

\\\W%WWWWWM\M\\\\\W\M\W\\\\
Vsgar = 1.2V, Csgay grr = IHF, lsgg = 10mA

I S A A
Vsggo= 1.8V, Cgao_err = 4MF, lsgg = 10MA

o e N B R e e
80mA

— TOME oo me

40ps/div

SIMO SWITCHING WAVEFORMS
HEAVY UTILIZATION
75mA PER CHANNEL

toc36

TOTAL UTILIZATION = 76%

Rl

o i/ TERIRRY
IP SBB oo AvSEBZ 3 vV, css . 3uF

\ ‘ \ \
IP_SBB1= 100mA 5“, 12v cm] m-s

-

1P(§<1000 v _1sv CSMK)\/

4psidiv

50mVidiv

50mVidiv

50mVidiv

100mA/div

500mA/div

50mV/div

[ s0mVidiv

50mV/div
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MAX77640/MAX77641

Ultra-Low Power PMIC with 3-Output SIMO,
150mA LDO, and Power Sequencer

Typical Operating Characteristics (continued)
(Typical Applications Circuit, Vgys = VIN_sBB = 3.7V, V|o = 1.8V, Ta = +25°C, unless otherwise noted.)

LDO LOAD REGULATION LDO LINE REGULATION LDO LINE TRANSIENT
1.95 tocd- 195 toc4: toc43
Vipo TARGET VOLTAGE = 1.85V NO LOAD e h
193 ‘ 193 ?‘: :gggf
3.0 Vin oo AT 2.35v
1.91 4.2Viy 100] 1.91 Ta=-20°C—|
189 85 Vin oo | 189 9
2.05V
s Ry Yoo 200mVidiv
S S
g 185 g 185
= 183 = 183
181 181 Vioo [ Mmoo st 1 Vv
179 179
177 177
175 175
0000 0025 0050 0075 0100 0.125 0.150 30 40 50 6.0 200ps/div
Itoo (A) Vin_too (V)
LDO LOAD TRANSIENT e LDO LOAD TRANSIENT e
v (1]
1.85V 1.85V
Vioo ons KJ\_, 50mV/div Vigo on 50mVidiv
........................................ ; 135mA
80mA ;
I : ¢ 15mA 4 _
lioo = ” 50mV/div lLoo 50mV/div
100ps/div 100ps/div
LDO POWER SUPPLY REJECTION
LDO LOAD TRANSIENT RATIO
toc46 60 tocd7
v —\
50
Vipo 50mV/div \
40 \
@
g
o 30 /A
o
(%2}
- \/
20 \/
2mA 4 o b Vin_too = 2.05Vpc +0.02Vpy oy
oo i 50mVidiv Vipo = 1.85V
loo = 15MmA
100usfdiv 0.1 1 10 100 1000
INPUT FREQUENCY (kHz)
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MAX77640/MAX77641

Ultra-Low Power PMIC with 3-Output SIMO,
150mA LDO, and Power Sequencer

Typical Operating Characteristics (continued)
(Typical Applications Circuit, Vgys = VIN_sBB = 3.7V, V|o = 1.8V, Ta = +25°C, unless otherwise noted.)

www.maximintegrated.com

POWER UP

NO LOAD

tocs5

vSBE?

VSBBD

e s s
v,
By

S

lBATT

2ms/div

POWER UP

10mA LOAD PER CHANNEL

toc57

ﬁ vs“%
v,

} oo

v,
ARl ]
v,

e —

2ms/div

1Vidiv

fvid
1Vidiv
2Vidiv

+ 50mA/div

1V/div

1vid
1Vidiv
2V/div

50mA/div

1Vidiv

Vi

1V/div
2Vidiv

50mA/div

1Vidiv

Vi

1V/div
2Vidiv

50mA/div

POWER DOWN
NO LOAD

toc56

VSBB2

Vsaso
SOOI To—-...E
V, Vioo
T
Vagst \_ . <

IBATT

4ms/div

POWER DOWN
10mA LOAD PER CHANNEL

toc58

u VSBEZ
RRR——LL

VSBBU

VSB 1 VLDD

o Nassr \ 4

Inm’r
LUV LT LU

4ms/div
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MAX77640/MAX77641 Ultra-Low Power PMIC with 3-Output SIMO,

150mA LDO, and Power Sequencer

Bump Configuration

MAX77640/MAX77641
TOP VIEW
(BUMP SIDE DOWN)
1 2 3 4 5 6
+
PWR_HLD nEN SDA LED2 LED1 LEDO
Al O O
GPIO nRST LGND SCL LDO IN_LDO
) O R ) B GO A G B
NC nIRQ GND Vio BST SBBO
el o o o O O
GND GND NC LXA LXB SBB1
ol o o o o L)
GND SYS SYS IN.SBB PGND SBB2
el o 0 O O O O
WLP
(2.75mm x 2.15mm x 0.7mm)

Bump Descriptions

PN | NAME | FUNCTION TYPE
TOP LEVEL
Active-High Power Hold Input. Assert PWR_HLD to keep the on/off controller in its on state. diital
A1 PWR_HLD | If PWR_HLD is not needed, connect it to SYS and use the SFT_RST bits to power the ing ut
device down. p
A2 REN Active-Low Enable Input. nEN supports push-button or slide-switch configurations. An digital
external pullup resistor (10kQ to 100kQ) to SYS is required. input
A3 SDA I2C Data digital i/o
B4 SCL | I2C Clock digital
input
B1 GPIO General Purpose Input/Output. The GPIO /O stage is internally biased with V|q. digital i/o
Active-Low, Open-Drain Reset Output. Connect a 100kQ pullup resistor between nRST and digital
B2 nRST
a voltage equal to or less than Vgys. output
Active-Low, Open-Drain Interrupt Output. Connect a 100kQ pullup resistor between digital
C2 nIRQ
nIRQ and a voltage equal to or less than Vgys. output
E2 E3 SYs System Power Output. SYS provides power to the system resources as well as the control power
’ logic of the device. Connect to IN_SBB and bypass to GND with a 22uF ceramic capacitor. input
%?é 211 GND (F?glst Ground. Connect GND to PGND, LGND, and the low-impedance ground plane of the ground

www.maximintegrated.com
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