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VRoHS
Ultra-Mobile Platform PMIC 900841
The 900841 is a high-efficiency, Power Management Integrated
Circuit (PMIC), capable of providing all operating voltages for ultra- POWER MANAGEMENT
mobile platforms through its 29 voltage rails. It has nine switching power
supplies running at frequencies from 1.0 to 4.0 MHz,17 highly-efficient
LDOs and three, 3.3 V power switches. It incorporates a switching mode 98ASA10841D

Li-lon battery charger, advanced audio path, signaling and backlight LED
drivers, 22-channel ADC, real time clock, 8 GPIO, 8 GPO, and 4
GPOSW for specific platform switches control.

The SC900841 is fully configurable and controllable through its SPI

11 mm x 11 mm

and Mini SPI interfaces. Along with companion chip SC900842, it

provides an optimized power management solution for ultra-mobile ORDERING INFORMATION
platforms used on Mobile Internet Devices (MID), netbooks, tablets,
slates, smart phones and other high-tech portable devices. Device Temperature Package
Optimum partitioning, high feature integration, and state-of-the-art Range (Tp) g
technology allow Freescale to effectively serve this growing market
segment. SC900841JVK/R2| -40°C to 85°C 338-MAPBGA
Features
» Complete system power management, battery charging and audio Applications
support integrated in a single chip + Mobile Internet Devices (MID)
» Advanced audio path . Tablet PC
* Fully programmable DC/DC switching, low drop-out regulators, and ., Netbooks
load switches
+ Power path management & switching mode Li-lon/Li-Polymer battery
charger
+ LCD backlight and system lighting support
« SPl interface (up to 25 MHz operation)
« 22-channel (32 capable) 10-bit ADC for internal and external sensing
with touch screen interface
* Real time clock (RTC)
» 8 Interrupt capable GPIOs and 8 GPOs
» 4 GPOs for controlling platform switches
» 1/O interrupt and reset controller
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Figure 1. 900841 Simplified Application Diagram

* This document contains certain information on a new product. Specifications and information herein are subject
to change without notice. © Freescale Semiconductor, Inc., 2011. All rights reserved.
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ELECTRICAL CHARACTERISTICS
MAXIMUM RATINGS

ELECTRICAL CHARACTERISTICS

MAXIMUM RATINGS

Table 1. Maximum Ratings

All voltages are with respect to ground, unless otherwise noted. Exceeding these ratings may cause malfunction or permanent
damage to the device. The detailed maximum voltage rating per pin can be found in the pin list section.

Ratings Symbol Value | Unit ‘
ELECTRICAL RATINGS
Charger Input Voltage - -0.3 to +20 \
LCD Backlight Circuitry Voltage - -0.3 to +28 \%
Battery Voltage - -0.3to +4.4 \
Coin Cell Voltage - -0.3to +3.6 \%
ESD Rating, All Pins, Human Body Model (HBM)(®) VESDHEM +2000 v
ESD Rating, All Pins, Charge Device Model (CDM) () (4) VESDCDM +450 %
THERMAL RATINGS
Ambient Operating Temperature Range Ta -40 to +85 °C
Operating Junction Temperature Range T, -30 to +125 °C
Storage Temperature Range TsT -65 to +150 °C
Peak Package Reflow Temperature(!) (2) TpprT 260 °C

Notes

1. Pin soldering temperature limit is for 10 seconds maximum duration. Not designed for immersion soldering. Exceeding these limits may

cause a malfunction or permanent damage to the device.

2. Freescale's Package Reflow capability meets the Pb-free requirements for JEDEC standard J-STD-020C, for Peak Package Reflow

Temperature and Moisture Sensitivity Levels (MSL)

3. ESD testing is performed in accordance with the Human Body Model (HBM) (CZAP = 100 pF, RZAP = 1500 Q), and the Charge Device

Model (CDM), Robotic (CZAP = 4.0 pF).
4. All pins meet 500 V CDM except VCOREREF.

POWER DISSIPATION

During operation, the temperature of the die must not
exceed the maximum junction temperature. Depending on
the operating ambient temperature and the total internal
dissipation this limit can be exceeded.

To optimize the thermal management scheme and avoid
overheating, the 900841 provides a thermal management
system that protects against overheating. This protection
should be considered as a fail-safe mechanism, and the
application design should initiate thermal shutdown under
normal conditions. Reference Thermal Management for more
details.

900841

POWER CONSUMPTION

Table 2 defines the maximum power consumption
specifications in the various system and device states. For
each entry in the table, the component is assumed to be
configured for driving purely capacitive loads, and the
voltages listed in each entry are nominal output voltages.

Note that the “Soft Mechanical Off” state is a transitional
state. The device will spend less than 150 ps in this state
before V15 starts to turn on, upon detection of a valid USB
device or valid battery.

Analog Integrated Circuit Device Data
Freescale Semiconductor



ELECTRICAL CHARACTERISTICS

Table 2. Power Rating

MAXIMUM RATINGS

Condition Description Logic Maximum P?wer
Consumption
Hard Mechanical Off There is no Valid USB device or valid battery connected to SC900841 USBDET =0 0mw
BATDET =0
Soft Mechanical Off SC900841 has input power from either a USB device or a battery. All VRs USBDET =1 50 mW
are programmed “OFF” BATDET = 0
USBDET =0 5 mwW
BATDET =1
Power On SC900841 has input power from either a USB device or a battery. The USBDET =0 100 mW
cold-boot rails are “ON”. BATDET = 1
V21=21V
USBDET =1 10 mW
V15=15V
BATDET =0
VAON =12V
VCCPAOAC =1.05V
VPMIC =18V
All VR outputs are set in PFM or APS mode driving purely capacitive
loads.
900841
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ELECTRICAL CHARACTERISTICS
STATIC ELECTRICAL CHARACTERISTICS

STATIC ELECTRICAL CHARACTERISTICS

Table 3. Static Electrical Characteristics

Tp =-40°C to 85 °C, Vpyr = 3.0 to 4.4 V, typical external component values, and full load current range, unless otherwise
noted. Typical values are characterized at Vpyr = 3.6 V and 25 °C.

Characteristic Symbol ‘ Min ‘ Typ ‘ Max ‘ Unit ‘

SYSTEM CONTROL INTERFACE

Input Low Voltage Vi \Y
VYMXGPSEN, VYMXPAEN, VYMX3GEN, SDATA, SCK, CS 0 - 0.3*Vpmic
EXITSTBY, VID[6:0] 0 - 0.3*Veep
THRMTRIPB, VIDEN[1:0] 0 - 0.3*Veepa

OAC
V33STTS, V3GPASTTS 0 . 0.3*Vpmic

Input High Voltage ViH \%
VYMXGPSEN, VYMXPAEN, VYMX3GEN, SDATA, SCK, CS 0.7"Vpmic - Vemic
EXITSTBY, VID[6:0] 0.7*Veep - Veep
THRMTRIPB, VIDEN[1:0] 0.7*Veepa - VCCPAOAG

OAC
V33STTS, V3GPASTTS *

Output Low Voltage VoL 0 - 0.1 \
PMICINT, VRCOMP, RESETB, PWRGD, V33EN, V3GPAEN

Output High Voltage Von Vemic - 0.1 - Vemic \%
PMICINT, VRCOMP, RESETB, PWRGD, V33EN, V3GPAEN

SPI INTERFACE LOGIC IO
Operating Voltage Range (SPIVCC Pin) Vspivee 1.74 1.8 3.1 \Y
Input High SPICSB, MOSI, SPICLK - 0.7* - Vspivee \Y
Vspivee +0.3
Input Low SPICSB, MOSI, SPICLK - 0 - 0.3* \
Vspivee

Output Low MISO - 0 - 0.1 Vv

(Output sink 100 pA)

OUtpUt ngh MISO - VSP|VCC - VSP|VCC \%

(Output source 100 pA) 0.1

OSCILLATOR AND CLOCK OUTPUTS MAIN CHARACTERISTICS

Operating Voltage - 1.2 - 1.5 \Y

RTC OSC Consumption Current (RTC Mode: All blocks disabled, no main - - 1.0 2.0 MA

battery attached, coin cell is attached to COINCELL)

26 MHz OSC Consumption Current - - - 500 pA

Output Low CLK32K & CLK26M (Output sink 100 pA) - 0 - 0.1 \

Output High CLK32K & CLK26M (Output source 100 pA) - Vspivee - - Vspivee \

0.1
CLK32K & CLK26M Output Duty Cycle - 40 50 60 %

900841
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Table 3. Static Electrical Characteristics

ELECTRICAL CHARACTERISTICS
STATIC ELECTRICAL CHARACTERISTICS

Tp =-40°C to 85 °C, Vpyr = 3.0 to 4.4 V, typical external component values, and full load current range, unless otherwise

noted. Typical values are characterized at Vp\yg = 3.6 V and 25 °C.

Characteristic Symbol ‘ Min ‘ Typ ‘ Max ‘ Unit ‘
RTC
Input Voltage Range - 1.2 - 1.5 \Y
Consumption Current - - 15 25 HA
Crystal OSC Frequency Tolerance - -30 - +30 ppm
Crystal OSC Peak Temperature Frequency (Turn Over Temperature) - 20 25 30 °C
Crystal OSC Maximum Series Resistance - - 80 - KQ
Crystal OSC Maximum Drive Level - - 0.5 - pw
Crystal OSC Operating Drive Level - 0.25 - 0.5 pw
Crystal OSC Nominal Lead Capacitance - - 9.0 - pF
Crystal OSC Aging - - - 3 ppm/
year
COIN CELL CHARGER
Coin cell Charge Voltage (Selectable through VCOIN[2:0] bits) VCOINCELL 25 - 3.3 \Y
Coin cell Charge Voltage Accuracy - -100 - 100 mV
Coin cell Charge Current lcon - 60 - MA
Coin cell Charge Current Accuracy - -15 - 15 %
POWER STATES DETECTION THRESHOLDS
Input Voltage Rising Detection Threshold VRAWCHGDET - - 4.50 \Y
Input Voltage Rising Detection Threshold Hysteresis VRAWCHGDETHY - 100 - mV
S
Battery Cutoff Threshold (Depending on Battery Model) VBATOFF 2.2 - 24 \Y
Coin Cell Disconnect Threshold VCoINOFF 1.8 - 2.0 \%
Low Battery Threshold VLowBAT 3.2 - - \%
Valid Battery Threshold VTRKL - 3.0 - \%
VPWR Rising Under-voltage Threshold VPWRUVR - 3.1 - \%
VPWR Falling Under-voltage Threshold VPWRUVF - 2.55 - \
VCC ELECTRICAL CHARACTERISTICS
Input Voltage Range Vpwr 3.0 3.6 4.4
Extended Input Voltage Range VpwRr 2.8 3.6 4.7
Output Voltage Programmability Range Vv
Low Power Mode Vee 0.3 - 0.7
Active Mode 0.65 - 1.2
Output Voltage Programmability Step Size - - 12.5 - mV
Output Voltage Accuracy - %
06V<Vec<12V,15A<Icc<3.5A -5.0 - 5.0
06V<Vec<12V,lgc<1.5A -4.0 - 4.0
0.3V <Vcc<06V -7.0 - 7.0
Output Voltage Overshoot Vos mV
Maximum overshoot voltage above VID setting voltage. Maximum - - 50
overshoot time is 10-30 s, output voltage = 0.9 V at 50 mA
900841
Analog Integrated Circuit Device Data
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ELECTRICAL CHARACTERISTICS
STATIC ELECTRICAL CHARACTERISTICS

Table 3. Static Electrical Characteristics

Tp =-40°C to 85 °C, Vpyr = 3.0 to 4.4 V, typical external component values, and full load current range, unless otherwise
noted. Typical values are characterized at Vpyr = 3.6 V and 25 °C.

Characteristic Symbol Min Typ Max Unit

Continuous Output Load Current A

Low Power mode lcc - - 0.2

Active Mode 0.2 - 3.5
Peak Current Limit ILiMee - 5.0 - A
Output Current Limit Accuracy - +15 - %
Transient Load Change Alee A

Low Power Mode - - 0.2

Active Mode - - 1.2

VNN ELECTRICAL CHARACTERISTICS

Input Voltage Range Vpwr 3.0 3.6 4.4 \
Extended Input Voltage Range Vpwr 2.8 3.6 4.7 \
Output Voltage Programmability Range (Set by VID Control Signals) VNN 0.65 - 1.2 Vv
Output Voltage Programmability Step Size - - 12.5 - mV
Output Voltage Accuracy - -5.0 - 5.0 %
Output Voltage Overshoot Vos - - 50 mV

Maximum overshoot voltage above VID setting voltage. Maximum
overshoot time is 10 s, output voltage = 0.9 V at 50 mA

Continuous Output Load Current INN A
Low Power Mode - - 0.2
Active Mode 0.2 - 1.6
Peak Current Limit ILIMNN - 25 - A
Output Current Limit Accuracy - - +20 - %
Transient Load Change AlNN - - 0.5 A
VDDQ ELECTRICAL CHARACTERISTICS
Input Voltage Range Vpwr 3.0 3.6 4.4 \
Extended Input Voltage Range VpwR 2.8 3.6 4.7 \
Output Voltage Setting Vbba - 1.8 - \Y
Output Voltage Accuracy - -5.0 - 5.0 %
Continuous Output Load Current Ibbq - - 1.3 A
Peak Current Limit ILiIMDDQ - 1.78 - A
Output Current Limit Accuracy - %
05A<Ippg<1.3A -15 - +15
Ipbbg <0.5A -20 - +20
Transient Load Change Ibba - - 0.5 A
Effective Quiescent Current Consumption (PWM, No Load) lapba - 30 - pA
V21 ELECTRICAL CHARACTERISTICS
Input Voltage Range Vpwr 3.0 3.6 4.4 \
Extended Input Voltage Range VpwR 2.8 3.6 4.7 \
Output Voltage Setting Vo4 - 2.1 - \Y
Output Voltage Accuracy - -5.0 - 5.0 %
900841
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Table 3. Static Electrical Characteristics

ELECTRICAL CHARACTERISTICS
STATIC ELECTRICAL CHARACTERISTICS

Tp =-40°C to 85 °C, Vpyr = 3.0 to 4.4 V, typical external component values, and full load current range, unless otherwise

noted. Typical values are characterized at Vp\yg = 3.6 V and 25 °C.

Characteristic Symbol Min Typ Max Unit
Continuous Output Load Current Io4 - - 1.0 A
Peak Current Limit ILiM21 - 1.42 - A
Output Current Limit Accuracy - -20 - +20 %
Transient Load Change Io4 - - 0.5 A
Effective Quiescent Current Consumption (PWM, No Load) lQ21 - 30 - MA
V15 ELECTRICAL CHARACTERISTICS
Input Voltage Range Vpwr 3.0 3.6 4.4 \
Extended Input Voltage Range Vpwr 2.8 3.6 4.7 \Y
Output Voltage Setting (Also programmable to 1.6 V typical) Vis - 1.5 - Y
Output Voltage Accuracy - -5.0 - 5.0 %
Continuous Output Load Current l1s5 0 0.75 1.5 A
Peak Current Limit ILiM15 - 1.6 - A
Output Current Limit Accuracy - -20 - +20 %
Transient Load Change l15 - - 0.5 A
Effective Quiescent Current Consumption (PWM, No Load) la1s - 30 - HA
VYMX3G ELECTRICAL CHARACTERISTICS
Input Voltage Range Vpwr 3.0 3.6 4.4 \
Extended Input Voltage Range Vewr 2.8 3.6 4.7 \%
Output Voltage Setting Vymx3c \%
YMX - 1.25 -
3G (Programmable through Mini-SPI) 0.6 - 1.375
Output Voltage Accuracy - -5.0 - 5.0 %
Output Voltage Ripple (PWM mode) Alymxsg -10 - +10 mV
Continuous Output Load Current lymxac 0 - 0.8 A
Peak Current Limit ILIMYMX3G - 1.46 - A
Output Current Limit Accuracy - -20 - +20 %
Transient Load Change Alymxac - - 0.2 A
Effective Quiescent Current Consumption (PWM, No Load) lQymxag - 30 - pA
VYMXPA ELECTRICAL CHARACTERISTICS
Input Voltage Range Vpwr 3.0 3.6 4.4 \
Extended Input Voltage Range Vewr 2.8 3.6 4.7 \%
Typical Output Voltage Range VovyMmxpPA (Selectable, see Table 37) \%
Output Accuracy - -5.0 - +5.0 %
Output Voltage Ripple AVymxpa -10 - 10 mV
Continuous Output Load Current loymxpa A
Vymxpa = 4.2V - - 0.70
Vymxpa = 5.0V - - 0.50
Under-voltage Protection Threshold VUvYMxXPA - 3.7 - \
Under-voltage Protection Threshold Hysteresis VUVYMXPAHYS - 0.2 - \%
900841
Analog Integrated Circuit Device Data
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ELECTRICAL CHARACTERISTICS
STATIC ELECTRICAL CHARACTERISTICS

Table 3. Static Electrical Characteristics

Tp =-40°C to 85 °C, Vpyr = 3.0 to 4.4 V, typical external component values, and full load current range, unless otherwise
noted. Typical values are characterized at Vpyr = 3.6 V and 25 °C.

Characteristic Symbol Min Typ Max Unit
Over-voltage Protection Threshold Vovymxpa - 5.75 - \%
Over-voltage Protection Threshold Hysteresis VOVYMXPAHYS - 0.16 - \%
Over-current limit threshold ILiMymMxPA - 1.9 - A
Over-current limit threshold Accuracy - -20 - 20 %
Short-circuit Protection Threshold (Measured at the output voltage) Vscymxpa - 3.0 - \
Short-circuit Protection Threshold Accuracy (Measured at the output - -20 - 20 %
voltage)
Transient Load Change (loymxpa from 1.0 to 201 mA) AlymxPA - - 0.2 A
FBYMXPA Leakage Current IFBYMXPALKG - 0.1 - MA
YMXPAGTIN Leakage Current IYMXPAGTINLKG - - 5.0 MA
YMXPAGT Leakage Current YMXPAGTLKG MA

VoL =100 mV, Vou=Vymxpa - 100 mV -25 - 25
Discharge FET Resistance RDSCHYMXPA - 45 - (@)
Effective Quiescent Current Consumption (No Load) loymxpa - 125 - MA
VOTG ELECTRICAL CHARACTERISTICS
Input Voltage Range Vpwr 3.0 3.6 4.4 \
Extended Input Voltage Range VpwR 2.8 3.6 4.7 \
Typical Output Voltage Range VoTte - 5.0 - \
Output Accuracy - -4.0 - +4.0 %
Continuous Output Load Current loote 0 - 0.35 A
Under-voltage Protection Threshold VuvoTte - 4.5 - \Y
Under-voltage Protection Threshold Hysteresis VUVOTGHYS - 0.2 - \
Over-voltage Protection Threshold VovoTte - 5.76 - \Y
Over-voltage Protection Threshold Hysteresis VovoTGHYS - 0.16 - \%
Over-current limit threshold ILiIMoTG - 1.5 - A
Over-current limit threshold Accuracy - -20 - 20 %
Short-circuit Protection Threshold (Measured at the output voltage) Vscote - 3.5 - \%
Short-circuit Protection Threshold Accuracy (Measured at the output - -20 - 20 %
voltage)
Transient Load Change (Igotg from 1.0 mA to 201 mA) lote - - 0.2 A
FBOTG Leakage Current IFBOTGLKG - 0.1 - HA
OTGGTIN Leakage Current lOTGGTINLKG - - 5.0 MA
OTGGT Leakage Current loTeeTLKG -25 - 25 uA
Discharge FET Resistance RpscHoTs - 100 - Q
Effective Quiescent Current Consumption (No Load) lqoTe - 100 - uA
900841

Analog Integrated Circuit Device Data
8 Freescale Semiconductor



ELECTRICAL CHARACTERISTICS
STATIC ELECTRICAL CHARACTERISTICS

Table 3. Static Electrical Characteristics

Tp =-40°C to 85 °C, Vpyr = 3.0 to 4.4 V, typical external component values, and full load current range, unless otherwise
noted. Typical values are characterized at Vp\yg = 3.6 V and 25 °C.

Characteristic Symbol ‘ Min ‘ Typ ‘ Max ‘ Unit ‘
VBKLT ELECTRICAL CHARACTERISTICS

Input Voltage Range Vewr 3.0 3.6 4.4 \Y
Extended Input Voltage Range Vpwr 2.8 3.6 4.7 \%
Typical Output Voltage Range VBKLT \Y

LCD Backlight Active 6.0 - 23

Only Camera Scene 21 22 23
Maximum Output Load Current IBKLTMAX - - 120 mA
LED Forward Voltage Range VE - - 4.0 \%
Under-voltage Detection Threshold VUvBKLT - 20 - \%
Under-voltage Detection Threshold Hysteresis VUVBKLTHYS - 1.0 - Y
Over-voltage Protection Threshold VoVBKLT - 24 - \%
Over-voltage Protection Threshold Hysteresis VOVBKLTHYS - 1.0 - Y
Over-current limit threshold ILIMBKLT - 1.9 - A
Over-current limit threshold Accuracy - -20 - 20 %
Short-circuit Protection Threshold (Measured at the output voltage) VsCBKLT - 4.0 - vV
Short-circuit Protection Threshold Accuracy (Measured at the output - -20 - 20 %
voltage)
LED Current Sink Headroom - 0.4 0.5 0.6 mV
FBBKLT Leakage Current IFBBKLTLKG - 0.1 - uA
WLEDx and LEDSCN Leakage Current (VBKLT is disabled and current sink - - - 1.0 HA
is OFF)
Effective Quiescent Current Consumption (No Load) loBKLT - 500 - pA

VBG ELECTRICAL CHARACTERISTICS

Input Voltage Range Vbba 1.71 1.80 1.89 \
Output Voltage Setting Veg - 1.25 - \Y
Output Voltage Accuracy - -2.0 - 2.0 %
Under-voltage Detection Threshold (With respect to the output voltage) Veguv - -12 - %
Under-voltage Detection Threshold Hysteresis VBGUVH - 1.0 - %
Continuous Output Load Current

Active Mode Iz - - 2.0 mA

Low Power Mode - - 40 HA
Current Limit ILiMBG - 94 - mA
Transient Load Change Algg - - 1.0 mA
Power Supply Rejection Ratio (PSRR) (20 to 100 kHz, Igg = 1.5 mA, Vppq PSRRgg 50 60 - dB
=1.8V)
Effective Quiescent Current Consumption losa WA

Active Mode - - 18

Low Power Mode - - 10

900841
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ELECTRICAL CHARACTERISTICS
STATIC ELECTRICAL CHARACTERISTICS

Table 3. Static Electrical Characteristics

Tp =-40°C to 85 °C, Vpyyr = 3.0 to 4.4 V, typical external component values, and full load current range, unless otherwise

noted. Typical values are characterized at Vpyr = 3.6 V and 25 °C.

Characteristic Symbol Min ‘ Typ ‘ Max ‘ Unit ‘
VCCA ELECTRICAL CHARACTERISTICS
Input Voltage Range Vbba 1.71 1.80 1.89 \
Output Voltage Setting Veea - 1.5 - \%
Output Voltage Accuracy - -2.0 - 2.0 %
Under Voltage Detection Threshold (With respect to the output voltage) Veeauy - -12 - %
Under Voltage Detection Threshold Hysteresis VeeauvH - 1.0 - %
Continuous Output Load Current lcca
Active Mode - - 150 mA
Low Power Mode - - 3.0 mA
Current Limit ILimMcca - 225 - mA
Transient Load Change Alcca - - 50 mA
Power Supply Rejection Ratio (PSRR) (20 to 100 kHz, Icca = 112.5 mA, PSRRcca 50 60 - dB
Vppq = 1.8V)
Effective Quiescent Current Consumption lacca WA
Active Mode - - 18
Low Power Mode - - 10
VCC180 ELECTRICAL CHARACTERISTICS
Input Voltage Range Vo4 1.995 2.1 2.205 \
Output Voltage Setting Veeiso - 1.8 - \%
Output Voltage Accuracy - -5.0 - 5.0 %
Under-voltage Detection Threshold (With respect to the output voltage) Vee1souy - -12 - %
Under-voltage Detection Threshold Hysteresis Vec180UVH - 1.0 - %
Continuous Output Load Current lcciso
Active Mode - - 390 mA
Low Power Mode - - 7.8 mA
Current Limit ILimcc180 - 585 - mA
Transient Load Change Alccigo - - 350 mA
Power Supply Rejection Ratio (PSRR) (20 to 100 kHz, Igc1gg = 292.5 mA, PSRRcc1s0 50 60 - dB
Vy1=2.1V)
Effective Quiescent Current Consumption laccigo pA
Active Mode - - 18
Low Power Mode - - 10
VPNL18 ELECTRICAL CHARACTERISTICS SPECIFICATION
Input Voltage Range Vo4 1.995 21 2.205 \Y
Output Voltage Setting VpNL18 - 1.8 - \
Output Voltage Accuracy - -5.0 - 5.0 %
Under-voltage Detection Threshold (With respect to the output voltage) VpNL18UV - -12 - %
Under-voltage Detection Threshold Hysteresis VPNL18UVH - 1.0 - %

900841
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ELECTRICAL CHARACTERISTICS
STATIC ELECTRICAL CHARACTERISTICS

Table 3. Static Electrical Characteristics

Tp =-40°C to 85 °C, Vpyr = 3.0 to 4.4 V, typical external component values, and full load current range, unless otherwise
noted. Typical values are characterized at Vp\yg = 3.6 V and 25 °C.

Characteristic Symbol Min Typ Max Unit

Continuous Output Load Current mA

Active Mode IpNL18 - - 210

Low Power Mode - - 4.2
Current Limit ILIMPNL18 - 315 - mA
Transient Load Change AlpnL1s - - 100 mA
Power Supply Rejection Ratio (PSRR) (20 to 100 kHz, Ipy 1g = 157.5 mA, PSRRpnL18 50 60 - dB
Vo =2.1V)
Effective Quiescent Current Consumption loPNL18 pA

Active Mode - - 18

Low Power Mode - - 10

VPMIC ELECTRICAL CHARACTERISTICS

Input Voltage Range Vo4 1.995 2.1 2.205 \
Output Voltage Setting Vemic - 1.8 - \%
Output Voltage Accuracy - -5.0 - 5.0 %
Under-voltage Detection Threshold Vemicuv - -12 - %
(With respect to the output voltage)
Under Voltage Detection Threshold Hysteresis VpMICUVH - 1.0 - %
Continuous Output Load Current lemic mA

Active Mode - - 100

Low Power Mode - - 2.0
Current Limit ILiMPMIC - 150 - mA
Transient Load Change Alpmic - - 20 mA
Power Supply Rejection Ratio (PSRR) (20 to 100 kHz, Ippic =75 mA, Vyq = PSRRpmic 50 60 - dB
2.1V)
Effective Quiescent Current Consumption uA

Active Mode lapmic - - 18

Low Power Mode - - 10

VYMXYFI18 ELECTRICAL CHARACTERISTICS

Input Voltage Range \

Supplied by V5,4 DC/DC Vo4 1.995 21 2.205

Supplied by Vpwr Vpwr 3.0 3.6 4.4
Output Voltage Setting VyMXYFI18 - 1.8 - \Y
Output Voltage Accuracy - -5.0 - 5.0 %
Under-voltage Detection Threshold (With respect to the output voltage) VyMXYEI18UV - -12 - %
Under-voltage Detection Threshold Hysteresis VyYMXYFI18UVH - 1.0 - %
Continuous Output Load Current lymxvFI18 mA

Active Mode - - 200

Low Power Mode - - 4.0
Current Limit L IMYMXYFI18 - 300 - mA
Transient Load Change AlymxYFI18 - - 100 mA
Power Supply Rejection Ratio (PSRR) (20 to 100 kHz, lymxyri1g = 150 mA), | PSRRymxvFI1s 40 - - dB
(V21 =21VorVpyr=3.6V)

900841
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ELECTRICAL CHARACTERISTICS
STATIC ELECTRICAL CHARACTERISTICS

Table 3. Static Electrical Characteristics

Tp =-40°C to 85 °C, Vpyyr = 3.0 to 4.4 V, typical external component values, and full load current range, unless otherwise

noted. Typical values are characterized at Vpyr = 3.6 V and 25 °C.

Characteristic Symbol Min Typ Max Unit
OUtpUt Noise (1 0 Hzto 100 kHZ, IYMXYF|18 =200 mA), (V21 =2.1Vor VPWR VNOlSEYMXYFHS - - 40 IJVRMS
=3.6V)
Effective Quiescent Current Consumption lQyMxYFI18 MA
Active Mode - - 18
Low Power Mode - - 10
VYMXYFI ELECTRICAL CHARACTERISTICS
Input Voltage Range \
Supplied by V45 DC/DC (WIiFiBT Applications) Vis 1.425 1.5 1.575
Supplied by V33 DC/DC (WiMAX Applications) V33 3.168 3.3 3.432
Supplied by Vpywgr (WiIMAX Applications) Vpwr 3.0 3.6 4.4
Output Voltage Setting VyMXYFI \Y
WIFiBT Applications - 1.2 -
WIMAX Applications - 25 -
Output Voltage Accuracy - -5.0 - 5.0 %
Under-voltage Detection Threshold (With respect to the output voltage) VyMXYFIUV - -12 - %
Under Voltage Detection Threshold Hysteresis VYMXYFIUVH - 1.0 - %
Continuous Output Load Current lyMxYFI mA
Active Mode (WiFiBT Applications) - - 60
Active Mode (WiIMAX Applications) - - 150
Low Power Mode - - 1.2
Current Limit ILIMYMXYEI - 225 - mA
Transient Load Change Al MxyEI mA
WIFiBT Applications - - 32
WIMAX Applications - - 130
Power Supply Rejection Ratio (PSRR) (20 kHz, lymxyri = 45 mA), (V15 PSRRyMxYFI 50 60 - dB
= 1.5) (WiFiBT Applications)
Power Supply Rejection Ratio (PSRR) (100 kHz, lypxyr = 112.5 mA), (Va3 | PSRRymxyFi 40 - - dB
=3.3 Vor Vpyr = 3.6 V) (WIMAX Applications)
Output Noise (10 Hz to 100 kHz, lypmxyr = 60 mA), (V45 = 1.5 V) (WIiFIBT | Vyoiseymxyri - - 40 MVRMms
Applications)
OUtpUt Noise (10 Hz to 100 kHz, IYMXYFl =150 mA), (V33 =3.3Vor VPWR = VNOlSEYMXYFl - - 40 IJVRMS
3.6 V) (WiMAX Applications)
Effective Quiescent Current Consumption lQYMXYFI pA
Active Mode - - 18
Low Power Mode - - 10

900841
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Table 3. Static Electrical Characteristics

ELECTRICAL CHARACTERISTICS
STATIC ELECTRICAL CHARACTERISTICS

Tp =-40°C to 85 °C, Vpyr = 3.0 to 4.4 V, typical external component values, and full load current range, unless otherwise

noted. Typical values are characterized at Vp\yg = 3.6 V and 25 °C.

Characteristic Symbol ‘ Min ‘ Typ ‘ Max ‘ Unit ‘
VYMXGPS ELECTRICAL CHARACTERISTICS
Input Voltage Range \Y
Supplied by V45 DC/DC (WIiMAX Applications) Vs 1.52 1.6 1.68
Supplied by V54 DC/DC (GPS Applications) Ay 1.995 21 2.205
Supplied by Vpywr (GPS Applications) VpwRr 3.0 3.6 4.4
Output Voltage Setting VyMxcPs \%
WiMAX Applications - 1.3 -
GPS Applications - 1.8 -
Output Voltage Accuracy - -5.0 - 5.0 %
Under-voltage Detection Threshold (With respect to the output voltage) VyMXGPSUV - -12 - %
Under-voltage Detection Threshold Hysteresis VyMXGPSUVH - 1.0 - %
Continuous Output Load Current lymxGPs mA
Active Mode (WIMAX Applications) - - 350
Active Mode (GPS Applications) - - 170
Low Power Mode - - 34
Current Limit ILIMYMXGPS - 525 - mA
Transient Load Change Alymxeps mA
WIMAX Applications - - 200
GPS Applications - - 130
Power Supply Rejection Ratio (PSRR) (20 kHz, lyyxgps = 262.5 mA), (V15 | PSRRyumxcPs 50 60 - dB
=1.6 V) (WiIMAX Applications)
Power Supply Rejection Ratio (PSRR), (20 to 100 kHz, lypmxcps = PSRRymxcps 40 - - dB
127.5 mA), (V21 =2.1 V or Vpyr = 3.6 V) (GPS Applications)
Output Noise (10 Hz to 100 kHz, lyyxgps = 350 mA), (V45 = 1.6 V) (WIMAX | V\o1sEymxcps - - 40 MVRMms
Applications)
Output Noise (10 Hz to 100 kHz, lyyxgps = 170 mA), (V21 = 2.1V or Vpwr | VNoISEYMXGPS - - 40 MVRMs
= 3.6 V) (GPS Applications)
Effective Quiescent Current Consumption lQYMXGPS pA
Active Mode - - 18
Low Power Mode - - 10
VCCPAOAC ELECTRICAL CHARACTERISTICS
Input Voltage Range Vis 1.425 1.5 1.680 \
Output Voltage Setting VecrPAoAC - 1.05 - \
Output Voltage Accuracy - -5.0 - 5.0 %
Under-voltage Detection Threshold (With respect to the output voltage) VCCPAOACUY - -12 - %
Under-voltage Detection Threshold Hysteresis VCCPAOACUVH - 1.0 - %
Continuous Output Load Current lccpaoac mA
Active Mode - - 155
Low Power Mode - - 3.1
Current Limit ILIMCCPAOAC - 232.5 - mA
900841
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ELECTRICAL CHARACTERISTICS
STATIC ELECTRICAL CHARACTERISTICS

Table 3. Static Electrical Characteristics

Tp =-40°C to 85 °C, Vpyr = 3.0 to 4.4 V, typical external component values, and full load current range, unless otherwise
noted. Typical values are characterized at Vpyr = 3.6 V and 25 °C.

Characteristic Symbol Min Typ Max Unit
Transient Load Change Alccppoac - - 50 mA
Power Supply Rejection Ratio (PSRR) (20 to 100 kHz, Iccpaoac = 116 MA, | PSRRccpaoac 50 60 - dB
Vis=1.5V)
Effective Quiescent Current Consumption laccpaoac pA
Active Mode - - 18
Low Power Mode - - 10

VCCPDDR ELECTRICAL CHARACTERISTICS

Input Voltage Range Vis 1.425 1.5 1.680 \%
Output Voltage Setting Vceppbbr - 1.05 - \
Output Voltage Accuracy - -2.0 - 2.0 %
Under-voltage Detection Threshold (With respect to the output voltage) VcePDDRUV - 12 - %
Under-voltage Detection Threshold Hysteresis VcCPDDRUVH - 1.0 - %
Continuous Output Load Current lccPoDR mA
Active Mode - - 60
Low Power Mode - - 1.2
Current Limit I \IMccPDDR - 90 - mA
Transient Load Change Alccppbr - - 10 mA
Power Supply Rejection Ratio (PSRR) (20 to 100 kHz, Iccpppr = 45 MA, PSRRccPDDR 50 60 - dB
Vis=1.5V)
Effective Quiescent Current Consumption laccPpDR pA
Active Mode - - 18
Low Power Mode - - 10

VAON ELECTRICAL CHARACTERISTICS

Input Voltage Range Vis 1.425 1.5 1.680 Vv
Output Voltage Setting VaoN - 1.2 - \%
Output Voltage Accuracy - -5.0 - 5.0 %
Under-voltage Detection Threshold (With respect to the output voltage) VAONUV - 12 - %
Under-voltage Detection Threshold Hysteresis V AONUVH - 1.0 - %
Continuous Output Load Current lAON mA
Active Mode - - 250
Low Power Mode - - 5
Current Limit I IMAON - 375 - mA
Transient Load Change Alpon - - 100 mA
Power Supply Rejection Ratio (PSRR) (20 to 100 kHz, Ipon = 187.5 mA, V45 PSRRaoN 50 60 - dB
=1.5V)
Effective Quiescent Current Consumption loaoN MA
Active Mode - - 18
Low Power Mode - - 10
900841
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Table 3. Static Electrical Characteristics

ELECTRICAL CHARACTERISTICS
STATIC ELECTRICAL CHARACTERISTICS

Tp =-40°C to 85 °C, Vpyr = 3.0 to 4.4 V, typical external component values, and full load current range, unless otherwise

noted. Typical values are characterized at Vp\yg = 3.6 V and 25 °C.

Characteristic Symbol ‘ Min ‘ Typ ‘ Max ‘ Unit ‘
VMM ELECTRICAL CHARACTERISTICS
Input Voltage Range Vs 1.425 1.5 1.680 \Y
Output Voltage Setting Vim - 1.2 - \%
Output Voltage Accuracy - -5.0 - 5.0 %
Under-voltage Detection Threshold (With respect to the output voltage) VuMuv - -12 - %
Under-voltage Detection Threshold Hysteresis VMMUVH - 1.0 - %
Continuous Output Load Current Ivm mA
Active Mode - - 5.0
Low Power Mode - - 0.1
Current Limit IRTYIVY, - 25 - mA
Transient Load Change Alpm - - 3.0 mA
Power Supply Rejection Ratio (PSRR) (20 to 100 kHz, lyyy =4.0 mA, V45 = PSRRym 50 60 - dB
1.5V)
Effective Quiescent Current Consumption lomm MA
Active Mode - - 18
Low Power Mode - - 10
VCCP ELECTRICAL CHARACTERISTICS
Input Voltage Range Vis 1.425 1.5 1.680 \
Output Voltage Setting Veep - 1.05 - \%
Output Voltage Accuracy - -5 - 5.0 %
Under-voltage Detection Threshold (With respect to the output voltage) Veepuy - -12 - %
Under-voltage Detection Threshold Hysteresis VeepuvH - 1.0 - %
Continuous Output Load Current lccp mA
Active Mode - - 445
Low Power Mode - - 8.9
Current Limit ILimcep - 667.5 - mA
Transient Load Change Alccp - - 100 mA
Power Supply Rejection Ratio (PSRR) (20 to 100 kHz, Igcp = 334 mA, V5 PSRRccp 50 60 - dB
=1.5V)
Effective Quiescent Current Consumption laccp MA
Active Mode - - 18
Low Power Mode - - 10
VIMG25 ELECTRICAL CHARACTERISTICS
Input Voltage Range Vv
Supplied by V33 DC/DC V33 3.168 3.3 3.432
Supplied by Vpywr VpwR 3.0 3.6 4.4
Output Voltage Setting VimG25 - 25 - \%
Output Voltage Accuracy - -5.0 - 5.0 %
Under-voltage Detection Threshold (With respect to the output voltage) ViMG250V - -12 - %
Under-voltage Detection Threshold Hysteresis ViMG25UVH - 1.0 - %
900841
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ELECTRICAL CHARACTERISTICS
STATIC ELECTRICAL CHARACTERISTICS

Table 3. Static Electrical Characteristics

Tp =-40°C to 85 °C, Vpyr = 3.0 to 4.4 V, typical external component values, and full load current range, unless otherwise
noted. Typical values are characterized at Vpyr = 3.6 V and 25 °C.

Characteristic Symbol Min Typ Max Unit
Continuous Output Load Current IIMG25 mA
Active Mode - - 80
Low Power Mode - - 1.6
Current Limit ILiIMIMG25 - 120 - mA
Transient Load Change Almcz2s - - 10 mA
Power Supply Rejection Ratio (PSRR) (20 to 100 kHz, ljyg2s = 60 mA, V33 | PSRR)ya25s 50 60 - dB
=3.3V)
Effective Quiescent Current Consumption lame2s MA
Active Mode - - 18
Low Power Mode - - 10
VIMG28 ELECTRICAL CHARACTERISTICS
Input Voltage Range \
Supplied by V33 DC/DC Va3 3.168 3.3 3.432
Supplied by Vpywr Vpwr 3.0 3.6 4.4
Output Voltage Setting ViMG2s (Selectable, see Table 58) \%
Output Voltage Accuracy - -5.0 - 5.0 %
Under-voltage Detection Threshold (With respect to the output voltage) VimG28uv - -12 - %
Under-voltage Detection Threshold Hysteresis ViMG28UVH - 1.0 - %
Continuous Output Load Current liMc2s mA
Active Mode - - 225
Low Power Mode - - 4.5
Current Limit ILIMIMG28 - 337.5 - mA
Transient Load Change Alima2s - - 100 mA
Power Supply Rejection Ratio (PSRR) (20 to 100 kHz, ljgog = 169 mA, Va3 | PSRRyg28 50 60 - dB
=3.3V)
Effective Quiescent Current Consumption lame2s uA
Active Mode - - 18
Low Power Mode - - 10
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ELECTRICAL CHARACTERISTICS
STATIC ELECTRICAL CHARACTERISTICS

Table 3. Static Electrical Characteristics

Ta =-40°C to 85 °C, Vpyr = 3.0 to 4.4 V, typical external component values, and full load current range, unless otherwise
noted. Typical values are characterized at Vp\yg = 3.6 V and 25 °C.

Characteristic Symbol ‘ Min ‘ Typ ‘ Max ‘ Unit ‘
VVIB ELECTRICAL CHARACTERISTICS

Input Voltage Range(® Vpwr 3.0 ‘ 3.6 ‘ 4.4 Y
Output Voltage Setting Vyig (Selectable, see Table 59) \
Output Voltage Accuracy - -5.0 - 5.0 %
Under-voltage Detection Threshold (With respect to the output voltage) Vvisuv - -12 - %
Under-voltage Detection Threshold Hysteresis VVIBUVH - 1 - %
Continuous Output Load Current lvig mA

Active Mode - - 200

Low Power Mode - - 4.0
Current Limit ILmvis - 300 - mA
Transient Load Change Alyg - - 100 mA
Power Supply Rejection Ratio (PSRR) (20 to 100 kHz, ly,g = 150 mA, Vpwr PSRRyg 50 60 - dB
=36V)
Effective Quiescent Current Consumption lqvis MA

Active Mode - - 18

Low Power Mode - - 10

VSDIO ELECTRICAL CHARACTERISTICS

Input Voltage Range Vas 3168 | 33 | 3432 v
Output Voltage Setting Vspio (Selectable, see Table 60) \
Output Voltage Accuracy - -5.0 - 5.0 %
Under-voltage Detection Threshold (With respect to the output voltage) Vspiouv - -12 - %
Under-voltage Detection Threshold Hysteresis VspiouvH - 1.0 - %
Continuous Output Load Current Ispio mA

Active Mode - - 215

Low Power Mode - - 4.3
Current Limit ILiMsDIO - 322.5 - mA
Transient Load Change Algpio - - 100 mA
Power Supply Rejection Ratio (PSRR) (20 to 100 kHz, Igp o = 161 mA, V33 PSRRgpio 50 60 - dB
=3.3V)
Effective Quiescent Current Consumption laspio MA

Active Mode - - 18

Low Power Mode - - 10

Notes
5. PVINVIB pin has to always be connected to VPWR node, even if the vibrator is not used.
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ELECTRICAL CHARACTERISTICS
STATIC ELECTRICAL CHARACTERISTICS

Table 3. Static Electrical Characteristics

Tp =-40°Cto 85 °C, Vpyr = 3.0 to 4.4 V, typical external component values, and full load current range, unless otherwise
noted. Typical values are characterized at Vpyr = 3.6 V and 25 °C.

Characteristic Symbol ‘ Min ‘ Typ ‘ Max ‘ Unit ‘

POWER SWITCHES ELECTRICAL CHARACTERISTICS

Input Voltage Range Vi3 3.168 3.3 3.432 Vv
Drop Across Switch with reference to V33 - %
VGPS33, VYMXGPS33, and VPNL33 - - 3.0
Continuous Output Load Current mA
VPNL33 IpNL33 - - 100
VGP33 lgp33 - - 60
VYMXGPS33 Iy MXGPS33 - - 60

LCD BACKLIGHT DRIVERS (WLED) ELECTRICAL CHARACTERISTICS

Current Sink Capability per string IsiNK - - 30 mA

LED Forward Voltage Range VE - - 4.0 \%

LED Current Accuracy (I = 10 mA) - %
T=25°C -3.0 - 3.0

LED Current Matching Accuracy - %
T=25°C -2.0 - 2.0

CAMERA SCENE ILLUMINATION DRIVERS ELECTRICAL CHARACTERISTICS

Current Sink Capability IsINK - - 30 mA

LED Forward Voltage Range Ve - - 4.0 vV

LED Current Accuracy (Ignk = 10 mA) - %
T=25°C 3.0 - 3.0

LED Current Matching Accuracy (When used as backlight 41 string) - %
T=25°C 2.0 - 2.0

SIGNALING/STATUS LED DRIVERS ELECTRICAL CHARACTERISTICS

LED Absolute Current Tolerance - - 0 15 %

LED Current Sink capability (Selectable) - 0 - 28 mA
LED Current Matching Within Banks (With Respect to Average Currentin the - - - 5.0 %

Bank, Vprjver = 400 mV, | gp = 20 mA)

LED Channel Off Current (LED Disabled) - - 0 1.0 pA
Quiescent Consumption (Duty Cycle set to 000000, Current Levels set to 00) - - 10 - pA
LED Current Sink Headroom - 0.3 0.4 - mV
Driver Pin Voltage Range - 0 - 6.0 Vv

POWER PATH MANAGER PLUS LI-ION CHARGER ELECTRICAL CHARACTERISTICS

Input voltage Range (Normal Operation) VRAWCHG 4.75 5.00 5.25 \
Input Voltage Rising Detection Threshold VRAWCHGDET - - 45 Vv
Input Voltage Rising Detection Threshold Hysteresis VRAWCHGDETHY - 100 - mV
S
Input Over-voltage Protection Threshold VRAWCHOVP 5.50 5.75 6.00 \
Input Over-voltage Protection Threshold Hysteresis VRAWCHOVP - 75 - mV
HYS
900841
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Table 3. Static Electrical Characteristics

ELECTRICAL CHARACTERISTICS
STATIC ELECTRICAL CHARACTERISTICS

Tp =-40°C to 85 °C, Vpyr = 3.0 to 4.4 V, typical external component values, and full load current range, unless otherwise

noted. Typical values are characterized at Vp\yg = 3.6 V and 25 °C.

Characteristic Symbol Min Typ Max Unit
Vpwr Output Voltage Range Vpwr \
VBAT < VTRKL - 4.2 -
Vpwr Output Voltage Range Vpwr \%
100% Duty-cycle mode - - 4.7
Constant Charge Voltage (Vcyraey) Accuracy - %
Initial Accuracy at 25°C -0.2 - +0.2
-20°C to 70°C -0.8 - +0.8
-40°C to 85°C -1.0 - +1.0
Battery Charge Voltage VcHaev Selectable, CHRGCV Register on \
Table 79
Battery Charge Voltage Over-voltage Threshold (Vcpygey + Setting) VOVRVOLT Selectable, see CHRGPROT mV
Register on Table 79
Maximum Continuous Input Average Current - Selectable, see CHRGPROT mA
Register on Table 79
Maximum Continuous Input Average Current Accuracy - -5.0 - 5.0 %
Trickle Charge Threshold Voltage VTRKL - 3.0 - \%
Trickle Charge Threshold Accuracy - -3.0 - +3.0 %
Constant Charge Current Range lcHaee Selectable, see CHRGCNTL mA
Register on Table 79
Discharge Current Over-current Threshold IgaTOC Selectable, see BATOCP Register A
on Table 67
Constant Charge Current Accuracy - %
lcc <400 mA -15 - +15
lcc > 400 mA -10 - +10
Trickle Charge Current Value IrRkL Selectable, see Table 81 mA
Trickle Charge Current Accuracy - -30 ‘ - ‘ +30 %
EOC Detect Threshold lcHecomp Selectable, see CHRGCNTL mA
Register on Table 79
EOC Detect Threshold Accuracy - -12 - +12 %
Discharge Indication Threshold (Used to turn on Mcpggyp) VeaT —VPWR 100 - - mV
NTC Bias Voltage VnTC - VcoRre - \
NTC Low Temperature Threshold (As a ratio of V¢ 3500 B factor) Veolp
During Charging (0°C) - 0.746 - -
During Discharging (-10°C) - 0.825 - -
NTC Low Temperature Hysteresis VCoLDHYS - 0.06 - -
NTC High Temperature Threshold (As a ratio of Vt¢ 3500 B factor) Vhot
During Charging (45°C)
During Discharging (60°C) - 0.324 - -
- 0.227 - -
NTC High Temperature Hysteresis VHOTHYS - 0.06 - -
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ELECTRICAL CHARACTERISTICS
STATIC ELECTRICAL CHARACTERISTICS

Table 3. Static Electrical Characteristics

Tp =-40°C to 85 °C, Vpyyr = 3.0 to 4.4 V, typical external component values, and full load current range, unless otherwise
noted. Typical values are characterized at Vpyr = 3.6 V and 25 °C.

Characteristic Symbol ‘ Min ‘ Typ ‘ Max ‘ Unit ‘

ADC ELECTRICAL CHARACTERISTICS

Conversion Current - - - 1.2 mA
OFF Supply Current - - - 1.0 pA
Converter Reference Voltage - - 24 - \Vi
Integral Nonlinearity (Rs = 5.0 kQ maximum) ® - - - +3.0 LSB
Differential Nonlinearity (Rs = 5.0 kQ maximum) (©) - - - +1.0 LSB
Zero Scale Error (Offset) (Rs = 5.0 kQ maximum) (©) - - . 10 LSB
Full Scale Error (Gain) (Rs = 5.0 kQ maximum) (¢)- (10) - - - 11 LSB
Drift Over Temperature +2.0 LSB
Source Impedance
No Bypass Capacitor at Input - - - 5.0 kQ
Bypass Capacitor at Input of (10 nF) - - - 30 kQ
Input Buffer Input Rangem - 0.02 - 2.4 Vv
BATTERY CURRENT READING
Amplifier ® Gain - 19 20 21 -
Amplifier Offset - -2.0 - 2.0 mV
Sense Resistor - - 20 - mQ
BATTERY THERMISTOR INTERFACE TARGET
Thermistor Input Range - 2.0 - 100 k
Internal Current Source - - 20 - pA
Absolute Resistance Measurement Inaccuracy Over Temperature - - 10 - %
Battery Removal Detection Threshold () - - 31/32* - \Y
VNTC

COULOMB COUNTER

Sense Resistor Rgg - - 20 - mQ
Sense Current though Rec - +/-1.0 - +/-3000 mA
Quiescent Current Consumption - - 10 20 pA
Resolution (1LSB Increment in CCOUT with ONEC=1) - - 366.2 - ucC
Notes

6. Rsrepresents a possible external series resistor between the voltage source and the ADIN input.
7. Refer to Table 96 for analog valid input range and input buffer range characteristics for each ADC Channel
8. Amplifier bias current accounted for in overall ADC current drain
9. This is equivalent to a 10 kQ pull-up and a 10 kQ thermistor at -35°C
10. Atroom temperature
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ELECTRICAL CHARACTERISTICS
STATIC ELECTRICAL CHARACTERISTICS
Table 3. Static Electrical Characteristics

Tp =-40°C to 85 °C, Vpyr = 3.0 to 4.4 V, typical external component values, and full load current range, unless otherwise
noted. Typical values are characterized at Vp\yg = 3.6 V and 25 °C.

Characteristic Symbol ‘ Min ‘ Typ ‘ Max ‘ Unit ‘
GPIOS ELECTRICAL CHARACTERISTICS
GPIO Voltage Level (This is wired externally though GPIOVCC pin) Vapiovee - 1.8V,2.5V, - \Y
3.3V
GPOSW Voltage Level (This is wired externally though GPOSWVCC pin) Vgposwvee - VAT - Vv
GPO Voltage Level (This is wired externally though GPOVCC pin) Vapovee - 1.8V,2.5V, - \Y
3.3V
Accuracy for GPIOVCC, GPOVCC - -5.0 - 5.0 %
GPIO Output Drive Capability - - 20 - Q
GPOSW Typical Drive Capacitance Look at the Si8407DB PFET as an example for maximum drive
capability
Input Low Voltage Vi 0 - 0.3*Vee \
Input High Voltage Viy 0.7*Vee - Vee \%
Output Low Voltage (Vcc = Vee mins loL = 4.0 mA) VoL - - 0.1 \Y
Output High Voltage (Vcc = Vee_mins lon = -4.0 mA) VoL Vec-0.1 - - \
900841
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ELECTRICAL CHARACTERISTICS
DYNAMIC ELECTRICAL CHARACTERISTICS

DYNAMIC ELECTRICAL CHARACTERISTICS

Table 4. Dynamic Electrical Characteristics

Ta =-40°Cto 85 °C, Vpyr = 3.0 to 4.4 V, typical external component values, and full load current range, unless otherwise
noted. Typical values are characterized at Vpyyr = 3.6 V and 25 °C.

Characteristic Symbol ‘ Min ’ Typ ‘ Max ’ Unit ‘
SPI INTERFACE TIMING AND LOGIC 10
Time SPICSB has to be low before the first rising edge of SPICLK tseLsu 20 - - ns
Time SPICSB has to remain low after the last falling edge of SPICLK tSELHLD 20 - - ns
Time SPICSB has to remain high between two transfers tSELHIGH 20 - - ns
Clock period of SPICLK (Equivalent to a maximum clock frequency of 25 MHz) | t; kper 40 - - ns
Part of the clock period where SPICLK has to remain high tCLKHIGH 18 - - ns
Part of the clock period where SPICLK has to remain low toLkLow 18 - - ns
Time MOSI has to be stable before the next falling edge of SPICLK twRTSU 5.0 - - ns
Time MOSI has to remain stable after the falling edge of SPICLK tWRTHLD 5.0 - - ns
Time MISO will be stable before the next falling edge of SPICLK trosU 5.0 - - ns
Time MISO will remain stable after the falling edge of SPICLK tRDHLD 5.0 - - ns
Time MISO needs to become active after the falling edge of SPICSB tRDEN Refer to Figure 5 for more details
Time MISO needs to become inactive after the rising edge of SPICSB tRDDIS 5.0 ‘ - ‘ - ‘ ns
VIDEN/VID TIMING SPECIFICATION
VIDEN/VID Debounce time tos 100 - 400 ns
VIDEN Invalid State Hold Time tHoLp 1.0 - - us
OSCILLATOR AND CLOCK OUTPUTS MAIN CHARACTERISTICS
RTC OSC Startup Time (Upon Application of Power) - - - 500 ms
26 MHz OSC Startup Time - - - 1.0 ms
RTC
RTC Clock Frequency, Crystal OSC Nominal Frequency - ‘ - I 32.768 l - I KHz ‘

VCC ELECTRICAL CHARACTERISTICS

Transient Load Speed of Change lcelt - - 1 A/ns
Soft Start Time (Enable to output voltage ramp up from 0 to 1.0 V (25 mV/s)) tssce - - 0.06 ms
Turn Off Time (OFF to output voltage ramp down to 0 V) tccore - - 1 ms
DAC Slew Rate - - 25 - mV/us
Switching Frequency fsw - 1.0 - MHz
VNN ELECTRICAL CHARACTERISTICS

Transient Load Speed of Change Inn/t - - 1.0 Alns
Soft Start Time (Enable to output voltage ramp up from 0 V to 1.0 V (25 mV/s)) tssnN - - 0.06 ms
Turn Off Time (OFF to output voltage ramp down to 0 V) tNNOFF - - 1.0 ms
DAC Slew Rate - - 25 - mV/us
Switching Frequency fsw - 1.0 - MHz
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Table 4. Dynamic Electrical Characteristics

ELECTRICAL CHARACTERISTICS
DYNAMIC ELECTRICAL CHARACTERISTICS

Tp =-40°C to 85 °C, Vpyr = 3.0 to 4.4 V, typical external component values, and full load current range, unless otherwise

noted. Typical values are characterized at Vpyg = 3.6 V and 25 °C.

Characteristic Symbol ‘ Min ‘ Typ ‘ Max ‘ Unit ‘
VDDQ ELECTRICAL CHARACTERISTICS
Transient Load Speed of Change Ippa/t - - 1.0 Alus
Soft Start Time (Enable to output voltage ramp up from 0 to 1.8 V) tssppa - - 200 us
Turn Off Time (OFF to output voltage ramp down to 0 V) tobQoFF - - 1.0 ms
Switching Frequency fsw - 4.0 - MHz
V21 ELECTRICAL CHARACTERISTICS
Transient Load Speed of Change Io4/t - - 0.1 Alus
Soft Start Time (Enable to output voltage ramp up from 0 V to 2.1 V) tsso1 - - 84 us
Turn Off Time (OFF to output voltage ramp down to 0 V) tr10FF - - 1.0 ms
Switching Frequency fsw - 4.0 - MHz
V15 ELECTRICAL CHARACTERISTICS
Transient Load Speed of Change I45/t - - 0.1 Alus
Soft Start Time tssis - - 100 us
(Enable to output voltage ramp up from 0 to 2.1 V)
Turn Off Time (OFF to output voltage ramp down to 0 V) t150FF - - 1.0 ms
Switching Frequency fsw - 4.0 - MHz
VYMX3G ELECTRICAL CHARACTERISTICS
Transient Load Speed of Change lymxaalt - - 0.1 Alus
Soft Start Time (Enable to output voltage ramp up from 0 to 2.1 V) tssymxaa - - 0.5 ms
Turn Off Time (OFF to output voltage ramp down to 0 V) tyMX3GOFF - - 1.0 ms
Transition Time (3G mode), VOUT delta = +0.3 V with 100 mA load current tyMX3GTRAN - - 100 us
Switching Frequency fsw - 4.0 - MHz
VYMXPA ELECTRICAL CHARACTERISTICS
Transient Load Speed of Change lymxpalt - - 0.03 Alus
Soft Start Time tssymxpa ms
No Load - 0.5 -
Full Load - 2.0 -
Turn Off Time tYMXPAOFF - 1.0 - ms
Switching Frequency fswymxpA - 2.0 - MHz
VOTG ELECTRICAL CHARACTERISTICS
Transient Load Speed of Change lotc/t - - 0.03 Alus
Soft Start Time tssote ms
No Load - 0.5 -
Full Load - 2.0 -
Turn Off Time toTGOFF - 1.0 - ms
Switching Frequency fswote - 2.0 - MHz
VBKLT ELECTRICAL CHARACTERISTICS
Soft Start Time tssBKLT - 2.0 - ms
Switching Frequency fswBKLT - 2.0 - MHz
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ELECTRICAL CHARACTERISTICS
DYNAMIC ELECTRICAL CHARACTERISTICS

Table 4. Dynamic Electrical Characteristics

Tp =-40°C to 85 °C, Vpyr = 3.0 to 4.4 V, typical external component values, and full load current range, unless otherwise
noted. Typical values are characterized at Vpyr = 3.6 V and 25 °C.

Characteristic Symbol ‘ Min ‘ Typ ‘ Max ‘ Unit ‘

VBG ELECTRICAL CHARACTERISTICS

Transient Load Speed of Change Igg/t - - 0.001 Alus
Soft Start Time (Enable to output voltage ramp up from 0 to 1.0 V) tssea - - 20 us
Turn Off Time (OFF to output voltage ramp down to 0 V) teGOFF - - 5.0 ms

VCCA ELECTRICAL CHARACTERISTICS

Transient Load Speed of Change lcealt - - 0.01 Alus
Soft Start Time (Enable to output voltage ramp up from 0 to 1.5 V) tsscca - - 30 us
Turn Off Time (OFF to output voltage ramp down to 0 V) tccaoFF - - 5.0 ms

VCC180 ELECTRICAL CHARACTERISTICS

Transient Load Speed of Change lccrgolt - - 1 Alus
Soft Start Time (Enable to output voltage ramp up from 0 to 1.8 V) tsscc18o - - 30 us
Turn Off Time (OFF to output voltage ramp down to 0 V) tcc1800FF - - 5.0 ms

VPNL18 ELECTRICAL CHARACTERISTICS

Transient Load Speed of Change IpnL18/t - - 0.1 Alus
Soft Start Time (Enable to output voltage ramp up from 0 to 1.8 V) tsspNL18 - - 140 us
Turn Off Time (OFF to output voltage ramp down to 0 V) tPNL18OFF - - 5.0 ms

VPMIC ELECTRICAL CHARACTERISTICS

Transient Load Speed of Change lppmic/t - - 0.01 Alus
Soft Start Time (Enable to output voltage ramp up from 0 to 1.8 V) tsspmic - - 700 us
Turn Off Time (OFF to output voltage ramp down to 0 V) tpMICOFF - - 5.0 ms

VYMXYFI18 ELECTRICAL CHARACTERISTICS

Transient Load Speed of Change lymxyFi1glt - - 0.1 Alus
Soft Start Time (Enable to output voltage ramp up from 0 to 1.8 V) tSSYMXYFI18 - - 200 us
Turn Off Time (OFF to output voltage ramp down to 0 V) tyMXYFI180FF - - 5.0 ms

VYMXYFI ELECTRICAL CHARACTERISTICS

Transient Load Speed of Change lymxyri/t - - 0.01 Alus
Soft Start Time (Enable to output voltage ramp up from 0 to 1.0 V for WiFiBT | tggymxyr us
applications and 0 to 1.8 V for WiMAX applications)

WIFiBT Applications - - 20

WIMAX Applications - - 35
Turn Off Time (OFF to output voltage ramp down to 0 V) tYMXYFIOFF - - 5.0 ms

VYMXGPS ELECTRICAL CHARACTERISTICS

Transient Load Speed of Change lymxcps/t - - 0.01 Alus
Soft Start Time (Enable to output voltage ramp up from 0 to 1.0 V for WiMAX | tgsymxaps us
applications and 0 to 1.8 V for GPS applications)
WIMAX Applications - - 15
GPS Applications - - 15
Turn Off Time (OFF to output voltage ramp down to 0 V) tYMXYFIGPSO - - 5.0 ms
FF
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ELECTRICAL CHARACTERISTICS
DYNAMIC ELECTRICAL CHARACTERISTICS

Table 4. Dynamic Electrical Characteristics

Tp =-40°Cto 85 °C, Vpyr = 3.0 to 4.4 V, typical external component values, and full load current range, unless otherwise
noted. Typical values are characterized at Vpyyr = 3.6 V and 25 °C.

Characteristic Symbol ‘ Min ‘ Typ ‘ Max ‘ Unit ‘

VCCPAOAC ELECTRICAL CHARACTERISTICS

Transient Load Speed of Change lccpaoac/t - - 0.1 Alus

Soft Start Time (Enable to output voltage ramp up from 0 to 1.0 V) tssccPAOAC - - 30 ps

Turn Off Time (OFF to output voltage ramp down to 0 V) tcCPAOACOFF - - 5.0 ms
VCCPDDR ELECTRICAL CHARACTERISTICS

Transient Load Speed of Change lccpppr/t - - 0.1 Alus

Soft Start Time (Enable to output voltage ramp up from 0 to 1.0 V) tssccPpbbr - - 35 us

Turn Off Time (OFF to output voltage ramp down to 0 V) tccPDDROFF - - 5.0 ms
VAON ELECTRICAL CHARACTERISTICS

Transient Load Speed of Change Iaon/t - - 0.1 Alus

Soft Start Time (Enable to output voltage ramp up from 0 to 1.0 V) tssaon - - 25 us

Turn Off Time (OFF to output voltage ramp down to 0 V) tAONOFF - - 5.0 ms
VMM ELECTRICAL CHARACTERISTICS

Transient Load Speed of Change I/t - - 0.01 Alus

Soft Start Time (Enable to output voltage ramp up from 0 to 1.2 V) tssmm - - 125 us

Turn Off Time (OFF to output voltage ramp down to 0 V) tMMOFF - - 5.0 ms
VCCP ELECTRICAL CHARACTERISTICS

Transient Load Speed of Change lccplt - - 0.1 Alus

Soft Start Time (Enable to output voltage ramp up from 0 to 1.0 V) tsscep - - 26 us

Turn Off Time (OFF to output voltage ramp down to 0 V) tccPorF - - 5.0 ms
VIMG25 ELECTRICAL CHARACTERISTICS

Transient Load Speed of Change Iima2s/t - - 0.01 Alus

Soft Start Time (Enable to output voltage ramp up from 0 to 2.5 V) tssiMa2s - - 200 us

Turn Off Time (OFF to output voltage ramp down to 0 V) tiMG250FF - - 5.0 ms
VIMG28 ELECTRICAL CHARACTERISTICS

Transient Load Speed of Change liImog/t - - 0.1 Alus

Soft Start Time (Enable to output voltage ramp up from 0 to 2.9 V) tssima2s - - 200 us

Turn Off Time (OFF to output voltage ramp down to 0 V) timMG280FF - - 5.0 ms
VVIB ELECTRICAL CHARACTERISTICS

Transient Load Speed of Change lyig/t - - 0.1 Alus

Soft Start Time (Enable to output voltage ramp up from 0 to 2.7 V) tssvie - - 200 us

Turn Off Time (OFF to output voltage ramp down to 0 V) tvIBOFF - - 5.0 ms
VSDIO ELECTRICAL CHARACTERISTICS

Transient Load Speed of Change Ispioft - - 0.01 Alus

Soft Start Time (Enable to output voltage ramp up from 0 to 1.8 V) tssspio - - 100 us

Turn Off Time (OFF to output voltage ramp down to 0 V) tsDIOOFF - - 5.0 ms
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