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Technical Data

Power Management Integrated
Circuit (PMIC) for i.MX35/51

The MC13892 is a Power Management Integrated Circuit (PMIC)

designed specifically for use with the Freescale i.MX35 and i.MX51
families. It is also compatible with the i.MX27, i.MX31, and i.MX37
application processors targeting netbooks, ebooks, smart mobile
devices, smart phones, personal media players, and portable
navigation devices. This device is powered by SMARTMOS
technology.

Features

Battery charger system for wall charging and USB charging

10-bit ADC for monitoring battery and other inputs, plus a coulomb
counter support module

Four adjustable output buck regulators for direct supply of the
processor core and memory

12 adjustable output LDOs with internal and external pass devices
Boost regulator for supplying RGB LEDs

Serial backlight drivers for displays and keypad, plus RGB LED
drivers

Power control logic with processor interface and event detection
Real time clock and crystal oscillator circuitry, with coin cell backup
and support for external secure real time clock on a companion
system processor IC

Touch screen interface

SPI/I2C bus interface for control and register access
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POWER MANAGEMENT

VK SUFFIX
98ASA10820D
139-PIN 7X7MM BGA

VL SUFFIX
98ASA10849D
186-PIN 12X12MM BGA

ORDERING INFORMATION

See Device Variation Table on Page 2.
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Figure 1. MC13892 Typical Operating Circuit
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—...CE VARIATIONS

DEVICE VARIATIONS
Table 1. MC13892 Device Variations
0 Temperature . A
Part Number' Notes Package Range (Ta) Pin Map Description
MC13892CJVK @ obal Reset Function Default ON
MC13892AJVK 3 Global Reset Function Default O
MC13892DJVK @@ 139-PIN ) G ) ‘ o
MC13892BJVK 3 7x7 mm BGA Figure 3 lobal Reset Function Default OFF
MC13892VK ® No Global Reset Fundi
MC13892JVK 3 o Global Reset Function
-40 to +85 °C
MC13892CJVL @ .
MC13892AJVL 3 Global Reset Function Default ON
MC13892DJVL @@ 186-PIN ) G ) ‘ o
MC13892BJVL 3 12%x12 mm BGA Figure 4 lobal Reset Function Default OFF
MC13892VL ® . _
MC13892JVL 3 No Global Reset Function
Notes

1. For Tape and Reel product, add an “R2” suffix to the part number.

2. Recommended for all new designs
3. Not recommended for new designs
4

Backward compatible replacement part for MC13892VK, MC13892JVK, MC13892VL, MC13892JVL, MC13892BJVK, and

MC13892BJVL
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INTERNAL BLOCK DIAGRAM
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Figure 2. MC13892 Simplified Internal Block Diagram
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... -ONNECTIONS
PIN CONNECTIONS
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Figure 3. MC13892VK Pin Connections
MC13892
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A VusB2 VINUSB2
B VSDDRV GPO1

Cc VvsD Dvs2

D VusB VPLL

E UVBUS VINPLL
F VBUSEN VINUSB
G

H

J

K SPIVCC
L cs

M CLK VINGEN3DRV

N VGEN3 MosI VGEN2
P MISO PWGTDRV1

VGEN2DRV/

VSRTC

uiD

'STANDBY

Dvs1

VCAM

VINCAMDRV

VAUDIO

PIN CONNECTIONS

8 9 10 1 12 13 14
MODE VCORE BATT CHRGRAW | CHRGCTRL2 [ CHRGISNS Regulators
REFCORE CHRGSE1B BP BATTISNSCC |  BATTISNS Switchers
PUMS2 VCOREDIG LICELL BATTFET BPSNS GPO3 PUMST Backlights
CHRGCTRL1 [ CHRGLED | PWRON1 PWRON3 GPO4 Control Logic|
PWRON2 GPO2 INT RESETBMCU Charger
wDI RESETB RTC
Grounds
usB
ADC
VVIDEODRV SPI/I2C
VINAUDIO VDIG STANDBYSEC|  VWVIDEO No Connect
VGENIDRV |  VGEN1
PWGTDRV2 VIOHI VINIOHI
VINDIG
Figure 4. MC13892VL Pin Connections
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. . ONNECTIONS

Table 2. MC13892 Pin Definitions

A functional description of each pin can be found in the Functional Description.

Pin Number | .
on the Pin Number on Ratin
the 13982VL Pin Name 9 Pin Function Formal Name Definition
13982VK (V)
12x12 mm
7X7 mm
A1, A2, B1 A2 VUSB2 3.6 Output USB 2 Supply Output regulator for USB PHY
A3 A3 VINUSB2 5.5 Power USB 2 Supply Input | Input regulator VUSB2
A4 A5 SWBSTIN 55 Power Switcher Boost Power | Switcher BST input
Input
A5 D5 GNDSWBST - Ground  |Switcher Boost Ground| Ground for switcher BST
A6 D8 GNDBL - Ground |Backlight LED Ground | Ground for serial LED drive
A7 A7 NC - - No Connect Do not connect
A8 A8 MODE 9.0 Input Mode Configuration | USB LBP mode, normal mode, test mode
selection,& anti-fuse bias
A9 A9 VCORE 3.6 Output Core Supply Regulated supply output for the IC analog
core circuitry
A10 A10 BATT 55 Input Battery Connection | 1. Battery positive pin
2. Battery current sensing point 2
3. Battery supply voltage sense
A1 A1 CHRGRAW 20 110 Charger Input 1. Charger input
2. Output to battery supplied accesories
A12,A13,B13 A12 CHRGCTRL2 55 Output Charger Control 2 | Driver output for charger path FETs M2
B2 B2 GPO1 3.6 Output General Purpose General purpose output 1
Output 1
B3 c2 DVS2 3.6 Input Dynamic Voltage | Switcher 2 DVS input pin
Scaling Control 2
B4 A4 SWBSTOUT | 7.5 Power  |Switcher Boost Output| Switcher BST BP supply
B5 C4 LEDB 7.5 Input LED Driver General purpose LED current sink driver
Blue
B6 C6 LEDKP 28 Input LED Driver Keypad lighting LED current sink driver
B7 B5 LEDR 7.5 Input LED Driver General purpose LED current sink driver Red
B8 B9 GNDCORE - Ground Core Ground Ground for the IC core circuitry
B9 C9 VCOREDIG 1.5 Output Digital Core Supply | Regulated supply output for the IC digital
core circuitry
B10 B11 BP 5.5 Power Battery Plus 1. Application supply point
2. Input supply to the IC core circuitry
3. Application supply voltage sense
B11 D9 CHRGCTRL1 20 Output Charger Control 1 | Driver output for charger path FETs M1
B12 B13 BATTISNSCC 4.8 Input Battery Current Sense | Accumulated current counter current sensing
point
C1 E3 VINPLL 55 Power PLL Supply Input Input regulator processor PLL
C2 B1 VSDDRV 55 Output VSD Driver Drive output regulated SD card
C12 A13 CHRGISNS 4.8 Input Charger Current Sense| Charge current sensing point 1
C13 B14 BATTISNS 4.8 Input Battery Current Sense | Battery current sensing point 1
MC13892

Analog Integrated Circuit Device Data
Freescale Semiconductor




Table 2. MC13892 Pin Definitions (continued)

A functional description of each pin can be found in the Functional Description.

PIN CONNECTIONS

Pin Number | .
on the Pin Number on Ratin
the 13982VL Pin Name 9 | Pin Function Formal Name Definition
13982VK (V)
12x12 mm
7X7 mm
D1 D1 VUSB 3.6 Output USB Supply USB transceiver regulator output
D2 C1 VSD 3.6 Output SD Card Supply | Output regulator SD card
D4 C3 SWBSTFB 3.6 Input Switcher Boost Switcher BST feedback
Feedback
D5 D7 LEDMD 28 Input LED Driver Main display backlight LED current sink
D6 B7 DVS1 3.6 Input Dynamic Voltage | Switcher 1DVS input pin
Scaling Control 1

D7 B8 REFCORE 3.6 Output Core Reference Main bandgap reference
D8 B10 CHRGSE1B 3.6 Input Charger Select Charger forced SE1 detection input
D9 C10 LICELL 3.6 1’0 Coin Cell Connection | 1. Coin cell supply input

2. Coin cell charger output
D10 Cc11 BATTFET 4.8 Output Battery FET Driver output for battery path FET M3

Connection

D12 C12 BPSNS 4.8 Input Battery Plus Sense | 1. BP sense point

2. Charge current sensing point 2
D13 D11 PWRON1 3.6 Input Power On 1 Power on/off button connection 1
E1 E1 UVBUS 20 110 USB Bus 1. USB transceiver cable interface

2. VBUS & OTG supply output
E2 D2 VPLL 3.6 Output  [Voltage Supply for PLL| Output regulator processor PLL
E4 C5 LEDG 7.5 Input PWM Driver for Green | General purpose LED current sink driver

LED
E5 D6 GNDLED - Ground LED Ground Ground for LED drivers
E6 B6 uiD 5.5 Input USB ID USB OTG transceiver cable ID
E7 (of:} PUMS2 3.6 Input Power Up Mode Select | Power up mode supply setting 2
2
E8 B12 GNDCHRG - Ground Charger Ground Ground for charger interface
E9 D10 CHRGLED 20 Output Charger LED Trickle LED driver output 1
E10 E11 PWRON2 3.6 Input Power On 2 Power on/off button connection 2
E11 D13 ADTRIG 3.6 Input ADC Trigger ADC trigger input
E12 E13 INT 3.6 Output Interrupt Signal Interrupt to processor
E13 G13, G14 GNDSW1 - Ground Switcher 1 Ground | Ground for switcher 1
F1 G1, G2 GNDSW3 - Ground Switcher 3 Ground | Ground for switcher 3
F2 F2 VBUSEN 3.6 Input VBUS Enable External VBUS enable pin for OTG supply
F4 G3 SW3FB 3.6 Input Switcher 3 Feedback | Switcher 3 feedback
F5 Cc7 LEDAD 28 Input Auxiliary Display LED | Auxiliary display backlight LED sinking
F6 A6, B3, B4,D3,| GNDSUB1 - Ground Ground 1 Non critical signal ground and thermal heat
D4, E4, E5, E6

MC13892
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. . ONNECTIONS

Table 2. MC13892 Pin Definitions (continued)

A functional description of each pin can be found in the Functional Description.

Pin Number | .
on the Pin Number on Ratin
the 13982VL Pin Name 9 Pin Function Formal Name Definition
13982VK (V)
12x12 mm
7X7 mm
F7 E7,E8,E9,E10,| GNDSUB2 — Ground Ground 2 Non critical signal ground and thermal heat
F4,F5, F6 sink
F8 F7,F8,F9,F10,| GNDSUB3 — Ground Ground 3 Non critical signal ground and thermal heat
G4, G5, G6, G7, sink
G8
F9 C13 GPO3 - Output General Purpose General purpose output 3
Output 3
F10 E12 GPO2 3.6 Output General Purpose | General purpose output 2
Output 2
F11 E14 RESETBMCU 3.6 Output MCU Reset Reset output for processor
F12 F13 RESETB 3.6 Output Peripheral Reset | Reset output for peripherals
F13 F14 SW10UT 55 Output Switcher 1 Output | Switcher 1 output
G1 F1 SW30uUT 5.5 Output Switcher 3 Output | Switcher 3 output
G2 F3 VINUSB 7.5 Input VUSB Supply Input | Input option for UVUSB; tie to SWBST at top
level
G4 J3 SW4FB 3.6 Input Switcher 4 Feedback | Switcher 4 feedback
G5 E2 GNDREG2 - Ground Regulator 2 Ground | Ground for regulators 2
G6 G9, G10, G11, | GNDSUB4 - Ground Ground 4 Non critical signal ground and thermal heat
H3, H5, H6, H7, sink
H8
G7 H9, H10, H12, GNDSUB5 — Ground Ground 5 Non critical signal ground and thermal heat
J5, J6, J7 sink
G8 J8, J9, J10,K4,| GNDSUBG6 - Ground Ground 6 Non critical signal ground and thermal heat
K5, K6, K7 sink
G9 C14 PUMS1 3.6 Input Power Up Mode Select | Power up mode supply setting 1
1
G10 F12 WDI 3.6 Input Watchdog Input Watchdog input
G12 D14 GPO4 3.6 Output General Purpose | General purpose output 4
Output 4
G13 H13, H14 SW1IN 5.5 Input Switcher 1 Input Input voltage for switcher 1
H1 H1, H2 SW3IN 5.5 Power Switcher 3 Input Switcher 3 input
H2 P2 MISO 3.6 I/0 Master In Slave Out | Primary SPI read output
H4 L3 GNDSPI - Ground SPI Ground Ground for SPI interface
H5 N4 GNDREG3 - Ground Regulator 3 Ground | Ground for regulators 3
H6 K8, K10, L4,L5,| GNDSUB7 - Ground Ground 7 Non critical signal ground and thermal heat
L6, L10 sink
H7 P5, P7,P8,P9,| GNDSUBS8 — Ground Ground 8 Non critical signal ground and thermal heat
P10 sink
H8 - GNDSUB9 — Ground Ground 9 Non critical signal ground and thermal heat
sink
H9 F11 GNDCTRL - Ground Logic Control Ground | Ground for control logic
MC13892
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Table 2. MC13892 Pin Definitions (continued)
A functional description of each pin can be found in the Functional Description.

PIN CONNECTIONS

Pin Number Pin Number on .
1:3821\7K the 13982VL Pin Name Ra(::,l;g Pin Function Formal Name Definition
7x7 mm 12x12 mm
H10 G12 SW1FB 3.6 Input Switcher 1 Feedback | Switcher 1 feedback
H12 L12 STANDBYSEC| 3.6 Input Secondary Standby | Standby input signal from peripherals
Signal
H13 J13, J14 SW2IN 5.5 Input Switcher 2 Input Input voltage for Switcher 2
J1 J1, J2 SW4IN 55 Power Switcher 4 Input Switcher 4 input
J2 N2 MOSI 3.6 Input Master Out Slave In | Primary SPI write input
J4 M3 CLK32KMCU 3.6 Output 32 kHz Clock for MCU | 32 kHz clock output for processor
J5 M6 STANDBY 3.6 Input Standby Signal Standby input signal from processor
J6 N11 GNDADC - Ground ADC Ground Ground for A to D circuitry
J7 P12 GNDREG1 - Ground Regulator 1 Ground | Ground for regulators 1
J8 D12 PWRON3 3.6 Input Power On 3 Power on/off button connection 3
J9 M12 TSX1 3.6 Input Touch Screen Touch screen interface X1
Interface X1
J10 J12 SW2FB 3.6 Input Switcher 2 Feedback | Switcher 2 feedback
J12 M13 TSX2 3.6 Input Touch Screen Touch screen interface X2
Interface X2
J13 L14 SW20UT 55 Output Switcher 2 Output | Switcher 2 output
K1 L1 SW40UT 5.5 Output Switcher 4 Output Switcher 4 output
K2 K3 SPIVCC 3.6 Input Supply Voltage for SPI| Supply for SPI bus and audio bus
K4 P3 PWGTDRV1 4.8 Output Power Gate Driver 1 | Power gate driver 1
K5 M4 CLK32K 3.6 Output 32 kHz Clock 32 kHz clock output for peripherals
K6 L7 VCAM 3.6 Output Camera Supply Output regulator camera
K7 M8 CFP 4.8 Passive | Current Filter Positive | Accumulated current filter cap plus pin
K8 M9 CFM 4.8 Passive |Current Filter Negative| Accumulated current filter cap minus pin
K9 N12 ADIN5 4.8 Input ADC Channel 5 Input | ADC generic input channel 5
K10 P13 ADING 48 Input ADC Channel 6 Input | ADC generic input channel 6
K12 K12 VVIDEODRV 5.5 Output VVIDEO Driver Drive output regulator VVIDEO
K13 K13, K14 GNDSW2 - Ground Switcher 2 Ground | Ground for switcher 2
L1 K1, K2 GNDSW4 - Ground Switcher 4 Ground | Ground for switcher 4
L2 L2 CSs 3.6 Input Chip Select Primary SPI select input
L12 L11 TSY2 3.6 Input Touch Screen Touch screen interface Y2
Interface Y2
L13 L13 VVIDEO 3.6 Output Video Supply Output regulator TV DAC
M1, N1, N2 N1 VGEN3 3.6 Output General Purpose | Output GEN3 regulator
Regulator 3
M2 M1 CLK 3.6 Input Clock Primary SPI clock input
M3 N3 VGEN2 3.6 Output General Purpose | Output GEN2 regulator

Regulator 2

MC13892
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. . ONNECTIONS

Table 2. MC13892 Pin Definitions (continued)

A functional description of each pin can be found in the Functional Description.

Pin Number | .
on the Pin Number on Ratin
the 13982VL Pin Name 9 |Pin Function Formal Name Definition
13982VK v)
12x12 mm
7X7 mm
M4 M5 VSRTC 3.6 Output SRTC Supply Output regulator for SRTC module on
processor
M5 P6 GNDRTC - Ground Real Time Clock Ground for the RTC block
Ground
M6 M7 VINCAMDRYV 5.5 I/0 Camera Regulator | 1. Input regulator camera using internal
Supply Inputand Driver| PMOS FET.
Output 2. Drive output regulator for camera voltage
using external PNP device.

M7 N8 PWGTDRV2 4.8 Output Power Gate Driver 2 | Power gate driver 2
M8 L9 VDIG 3.6 Output Digital Supply Output regulator digital
M9 P11 VINDIG 5.5 Input VDIG Supply Input | Input regulator digital
M10 M10 VGEN1DRV 55 Output VGEN1 Driver Drive output GEN1 regulator
M11 N13 ADIN7 4.8 Input ADC Channel 7 Input | ADC generic input channel 7, group 1
M12 M14 TSY1 3.6 Input Touch Screen Touch screen interface Y1

Interface Y1

M13, N12, N14 TSREF 3.6 Output Touch Screen Touch screen reference
N13 Reference
N3 M2 VINGEN3DRV | 5.5 |Power/Output| VGEN3 Supply Input | 1. Input VGEN3 regulator
and Driver Output | 2. Drive VGENS3 output regulator
N4 P4 VGEN2DRV 55 Output VGEN2 Driver Drive output GEN2 regulator
N5 NS XTAL2 2.5 Input Crystal Connection 2 | 32.768 kHz oscillator crystal connection 2
N6 N6 XTAL1 2.5 Input Crystal Connection 1 | 32.768 kHz oscillator crystal connection 1
N7 L8 VINAUDIO 55 Power Audio Supply Input | Input regulator VAUDIO
N8 N7 VAUDIO 3.6 Output Audio Supply Output regulator for audio
N9 N9 VIOHI 3.6 Output  [High Voltage 10 Supply| Output regulator high voltage 10, efuse
N10 N10 VINIOHI 55 Input High Voltage 10 Supply | Input regulator high voltage 10
Input

N11 M11 VGEN1 3.6 Output General Purpose | Input GEN1 regulator

Regulator 1

MC13892
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ELECTRICAL CHARACTERISTICS
MAXIMUM RATINGS

ELECTRICAL CHARACTERISTICS

MAXIMUM RATINGS

Table 3. Maximum Ratings

All voltages are with respect to ground unless otherwise noted. Exceeding these ratings may cause a malfunction or
permanent damage to the device.

Ratings Symbol Value Unit
ELECTRICAL RATINGS
Charger and USB Input Voltage(® VCHRGR -0.3t0 20
MODE pin Voltage VMmoDE -0.31t09.0
Main/Aux/Keypad Current Sink Voltage VLEDMD, -0.3to 28
VLEDAD,
VLEDKP
Battery Voltage VBaATT -0.3t04.8
Coin Cell Voltage VLIcELL -0.3t0 3.6
ESD Voltage(® VEsD
Human Body Model - HBM with Mode pin excluded(®) +1500
Charge Device Model - CDM +250
THERMAL RATINGS
Ambient Operating Temperature Range Ta -40 to +85 °C
Operating Junction Temperature Range Ty -40 to +125 °C
Storage Temperature Range Tste -65 to +150 °C
THERMAL RESISTANCE
Peak Package Reflow Temperature During Reflow("), () TPPRT Note 8 °C

Notes

5. USB Input Voltage applies to UVBUS pin only

6. 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).

7. Pin soldering temperature limit is for 10 seconds maximum duration. Not designed for immersion soldering. Exceeding these limits may
cause malfunction or permanent damage to the device.

8. Freescale’s Package Reflow capability meets Pb-free requirements for JEDEC standard J-STD-020C. For Peak Package Reflow
Temperature and Moisture Sensitivity Levels (MSL), Go to www.freescale.com, search by part number [e.g. remove prefixes/suffixes
and enter the core ID to view all orderable parts. (i.e. MC33xxxD enter 33xxx), and review parametrics.

9. Mode Pin is not ESD protected.

Table 4. Dissipation Ratings

Rating Parameter Condition Symbol VK Package VL Package Unit
Junction to Ambient Natural Convection Single layer board (1s) Roua 104 65 °C/W
Junction to Ambient Natural Convection Four layer board (2s2p) Rouma 54 42 °C/W
Junction to Ambient (@200 ft/min) Single layer board (1s) Rouma 88 55 °C/W
Junction to Ambient (@200 ft/min) Four layer board (2s2p) Royma 49 38 °C/W
Junction to Board Rous 32 28 °C/wW
Junction to Case Royc 29 22 °C/wW
Junction to Package Top Natural Convection oJT 7.0 5.0 °C/W

MC13892
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———<TRICAL CHARACTERISTICS
STATIC ELECTRICAL CHARACTERISTICS

STATIC ELECTRICAL CHARACTERISTICS

Table 5. Static Electrical Characteristics

Characteristics noted under conditions -40 °C < T, <85 °C, GND = 0 V unless otherwise noted. Typical values noted reflect
the approximate parameter means at T = 25 °C under nominal conditions, unless otherwise noted.

Characteristic Symbol Min Typ Max ‘ Unit ‘
CURRENT CONSUMPTION
RTC Mode IrTC uA
All blocks disabled, no main battery attached, coin cell is attached to
LICELL (10)
RTC - 3.00 6.00
OFF Mode (Al blocks disabled, main battery attached) (1) lorr pA
MC13892 core and RTC module - 10 30
Power Cut Mode (All blocks disabled, no main battery attached, coin cell Ipcut uA
is attached and valid) (1)
MC13892 core and RTC module - 3.0 6.0
ON Standby mode - Low-power mode pA
4 buck regulators in low-power mode, 3 regulators (') IsTBRY - 230 295
ON Mode - Typical use case uA
4 buck regulators in PWMPS mode, 5 Regulators (2) loN - 459 1500
I/0 CHARACTERISTICS (13)
PWRON1, PWRON2, PWRON3, Pull-up ("4 \
Input Low, 47 kOhm 0.0 - 0.3
Input High, 1.0 MOhm 1.0 — VCOREDIG
CHRGSE1B, Pull-up (19 v
Input Low 0.0 - 0.3
Input High 1.0 - VCORE
STANDBY, STANDBYSEC, WDI, ADTRIG, Weak Pull-down (16),(17) v
Input Low 0.0 - 0.3
Input High 1.0 - 3.6
CLK32K, CMOS v
Output Low, -100 pA 0.0 - 0.2
Output High, 100 pA SPIVCC -0.2 - SPIVCC
CLK32KMCU, CMOS v
Output Low, -100 pA 0.0 - 0.2
Output High, 100 pA VSRTC- 0.2 - VSRTC
RESETB, RESETBMCU, Open Drain ('8) \
Output Low, -2.0 mA 0.0 - 0.4
Output High, Open Drain 0.0 — 3.6

Notes
10. Valid at 25 °C only.
11.  VPLL, VIOHI, VGEN2
12.  VPLL, VIOHI, VGEN2, VAUDIO, VVIDEO

13.  SPIVCC is typically connected to the output of buck regulator: SW4 and set to 1.800 V

14. Input has internal pull-up to VCOREDIG equivalent to 200 kOhm
15. Input has internal pull-up to VCORE equivalent to 100 kOhm

16. SPIVCC needs to remain enabled for proper detection of WDI High to avoid involuntary shutdown

17. A weak pull-down represents a nominal internal pull down of 100 nA, unless otherwise noted

18. RESETB & RESETBMCU have open drain outputs, external pull-ups are required

MC13892
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ELECTRICAL CHARACTERISTICS
STATIC ELECTRICAL CHARACTERISTICS

Table 5. Static Electrical Characteristics (continued)

Characteristics noted under conditions -40 °C < T <85 °C, GND = 0 V unless otherwise noted. Typical values noted reflect
the approximate parameter means at T, = 25 °C under nominal conditions, unless otherwise noted.

Characteristic Symbol Min Typ Max ‘ Unit ‘
1/0 CHARACTERISTICS (CONTINUED) (19
VSRTC, Voltage Output 1.1 - 1.3 v
DVS1, DVS2, Weak Pull-down (20) \%
Input Low 0.0 - 0.3* SPIVCC
Input High 0.7* SPIVCC - 3.1
GPO1, CMOS \
Output Low, -400 pA 0.0 - 0.2
Output High, 400 pA VCORE- 0.2 - VCORE
To VCORE 200 - 500 Ohm
GPO2, GPO3, GPO4, CMOS v
Output Low, -100 pA 0.0 - 0.2
Output High, 100 pA VIOHI - 0.2 - VIOHI
GPO4, Analog Input 0.0 - VCORE+0.3 v
CS, CLK, MOSI, VBUSEN, Weak Pull-down on CS and VBUSEN (20) \
Input Low 0.0 - 0.3* SPIVCC
Input High 0.7* SPIVCC - SPIVCC+0.3
CS, MOSI (at Booting for SPI / 12C decoding), Weak Pull-down on CS 1) v
Input Low 0.0 - 0.3*VCORE
Input High 0.7 * VCORE - VCORE
MISO, INT, CMOS (22) v
Output Low, -100 pA 0.0 - 0.2
Output High, 100 pA SPIVCC -0.2 - SPIVCC
PUMS1, PUMS2 (22) v
PUMSXS = 00 0.0 - 0.3
PUMSXS = 01, Load < 10 pF Open - Open
PUMSHS = 11 13 - 20
X -
2.5 - 3.1
MODE (23) \%
Input Low 0.0 - 0.4
Input Med 1.1 - 1.7
Input High VCORE - 9.0
Notes

19. SPIVCC is typically connected to the output of buck regulator: SW4 and set to 1.800 V

20. A weak pull-down represents a nominal internal pull down of 100 nA unless otherwise noted

21. The weak pull-down on CS is disabled if a VIH is detected at startup to avoid extra consumption in 12C mode

22. The output drive strength is programmable

23. Input state is latched in first phase of cold start, refer to Power Control System for description of PUMS configuration
24. Input state is not latched

MC13892
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———<TRICAL CHARACTERISTICS
STATIC ELECTRICAL CHARACTERISTICS

Table 5. Static Electrical Characteristics (continued)

Characteristics noted under conditions -40 °C < T <85 °C, GND = 0 V unless otherwise noted. Typical values noted reflect
the approximate parameter means at T, = 25 °C under nominal conditions, unless otherwise noted.

Characteristic Symbol Min Typ Max ‘ Unit ‘
32 KHZ CRYSTAL OSCILLATOR
Operating Voltage VyTaL \%
Oscillator and RTC Block from BP 1.2 - 4.65
Coincell Disconnect Threshold Viep \Y
At LICELL 1.8 - 2.0
Output Low CLK32K, CLK32KMCU VelkLo \Y
Output sink 100 YA 0.0 - 0.2
Output High \%
CLK32K Output source 100 pA VeLKHI SPIV¢c-0.2 - SPIV¢e
CLK32KMCU Output source 100 pA Vewkmeunl | Vsrre-0.2 - VsrTC
VSRTC GENERAL
Operating Input Voltage Range Vymin t0 Vinmax \Y;
Valid Coin Cell range V0LICELL 1.8 - 3.6
Or valid BP BP UVDET - 4.65
Operating Current Load Range ILyn to ILyax IsrTC 0.0 - 50 HA
Bypass Capacitor Value CsrTc - 1.0 - uF
VSRTC ACTIVE MODE - DC
Output Voltage Vout VsrTC \
VinmiN < VIN < Vinmaxs Ibvin < IL < ILyax 1.15 1.20 1.25
CLK AND MISO
Input Low CS, MOSI, CLK VINCSLO \
ViNmosILo 0.0 - 0.3*SPIVee
VINCLKLO
Input High CS, MOSI, CLK VINCSHI \%
VINMOSIHI 0.7*SP|VCC - SP|VC(:+O.3
VINCLKHI
Output Low MISO, INT VoMIsoLo \
Output High MISO, INT \Y
Output source 100 pA Vomisoni | SPIVce-0.2 - SPIV¢e
VOINTHI
SPIVCC Operating Range SPIVee 1.75 - 3.1 Vv

MC13892
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ELECTRICAL CHARACTERISTICS
STATIC ELECTRICAL CHARACTERISTICS

Table 5. Static Electrical Characteristics (continued)

Characteristics noted under conditions -40 °C < T <85 °C, GND = 0 V unless otherwise noted. Typical values noted reflect
the approximate parameter means at T, = 25 °C under nominal conditions, unless otherwise noted.

Characteristic Symbol Min Typ Max ‘ Unit ‘
BUCK REGULATORS
Operating Input Voltage Vswin \Y
PWM operation, 0 < IL < Ipax 3.0 - 4.65
PFM operation, 0 < IL < lyjax 2.8 - 4.65
Extended PWM or PFM operation(2) UVDET - 4.65
Output Voltage Range Vswi1 \Y;
Switcher 1 0.6 - 1.375
Switchers 2, 3, and 4 0.6 - 1.850
Output Accuracy mV
PWM mode including ripple, load regulation, and transients (26) VswLopp Nom-50 Nom Nom+50
PFM Mode, including ripple, load regulation, and transients VswLippi Nom-50 Nom Nom+50
Maximum Continuous Load Current, lyax, Vinmin<BP<4.65 V mA
SW1 in PWM mode (SWILIMB = 0, no max current limit) Isw1 800 - -
SW1 in PWM Mode (SWILIMB = 1, no max current limit)(27) 1050 - -
SW2, SW3, SW4 in PWM mode (SWILIMB = 0, no max current limit) Isw2,3.4 800 - -
SW2, SW3, SW4 in PWM mode (SWILIMB = 1, no max current limit)?")| sw234 800 - -
SW1, SW2, SW3, SW4 in PFM mode Isw1,2,3,4 - 50 -
Maximum Peak Load Current, lpgak, BP <4.2V, mA
SW1 in PWM Mode (SWILIMB = 1, no max current limit)(27) Isw1 1250 - -
SW4 in PWM Mode (SWILIMB = 1, no max current limit)27) Iswa 1000 - -
Notes

25. In the extended operating range the performance may be degraded

26. Transient loading for load steps of ILmax/2

27. Inthis mode, current limit protection is disabled for SW1 - SW4 by setting SWILIMB = 1. Therefore, the load on SW1-4 should not exceed
the conditions specified in the table above. Application needs to provide current limit protection circuitry either in battery or as pre-
regulated supply to BP.
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———<TRICAL CHARACTERISTICS
STATIC ELECTRICAL CHARACTERISTICS

Table 5. Static Electrical Characteristics (continued)

Characteristics noted under conditions -40 °C < T <85 °C, GND = 0 V unless otherwise noted. Typical values noted reflect
the approximate parameter means at T, = 25 °C under nominal conditions, unless otherwise noted.

Characteristic Symbol Min Typ Max ‘ Unit
BUCK REGULATORS (CONTINUED)
Automatic Mode Change Threshold, Switchover between PFM and PWM AMCry mA
modes - 50 -
Efficiency n
PFM, 0.9V, 1.0 mA - 75 _
PFM, 01.8 V, 1.0 mA - 85 -
PWM Pulse Skipping, 1.25V, 50 mA - 78 -
PWM Pulse Skipping, 1.8 V, 50 mA - 82 —
PWM, 1.25 V, 500 mA - 78 -
PWM, 1.8 V, 500 mA - 82 -
External Components, Used as a condition for all other parameters
Inductor for SW2, SW3, SW4(?8) Lsw234 -20% 22 +20% uH
Inductor for SW1(28) Lsw1 -30% 1.5 +30% uH
Inductor Resistance CRWSW 3;0/ 1_0 03;3 ?:
- +
Bypass Capacitor for SW2, SW3, Sw4(29) 8SW234 350; ) o H
OSW1 -35% x22 +35% uF
Bypass Capacitor for SW1(30) ESRsy 50 - 50 mo
Bypass Capacitor ESR 1.0 4.7 _ uF
Input Capacitor(31)
SWBST
Average Output Voltage(32) VgsT \V;
3.0V <V)y<4.65(1),0<IL<ILyax® Nom-5% 5.0 Nom+5%
Output Ripple VgsTPp mVpp
3.0V <V|y<4.65, 0 <IL <ILyax, Excluding reverse recovery of - - 120
Schottky diode
Average Load Regulation VBSTLOR mV/mA
ViN=3.6V,0<IL<ILyax — — 0.5
Average Line Regulation VBSTLIR mv
3.0V<V|N<4.65 V, IL = ILMAX — — 50

Notes

28. Preferred device TDK VLS252012 series at 2.5x2.0 mm footprint and 1.2 mm max height
29. Preferably 0603 style 6.3 V rated X5R/X7R type at 35% total make tolerance, temperature spread and DC bias derating such as TDK

C1608X5R0J106M

30. Preferably 0805 style 6.3 V rated X5R/X7R type at 35% total make tolerance, temperature spread and DC bias derating such as TDK

C2012X5R0J226M

31. Preferably 0603 style 6.3 V rated X5R/X7R type at 35% total make tolerance, temperature spread and DC bias derating such as TDK

C1608X5R0J475

32. Output voltage when configured to supply VBUS in OTG mode can be as high as 5.75 V

33. Vinis the low side of the inductor that is connected to BP.

MC13892

16

Analog Integrated Circuit Device Data

Freescale Semiconductor




ELECTRICAL CHARACTERISTICS
STATIC ELECTRICAL CHARACTERISTICS

Table 5. Static Electrical Characteristics (continued)

Characteristics noted under conditions -40 °C < T <85 °C, GND = 0 V unless otherwise noted. Typical values noted reflect
the approximate parameter means at T, = 25 °C under nominal conditions, unless otherwise noted.

Characteristic Symbol Min Typ Max ‘ Unit ‘
SWBST (CONTINUED)
Maximum Continuous Load Current ILyax lgsT mA
3.0V <V|<4.65 Voyr=50V 300 - -
Start-up Overshoot VesTos mV
IL=0mA - - 500
Efficiency, IL = ILyax SWBSTErr - 80 - %
External Components - Used as a condition for all other parameters
Inductor(34) LgsT -20% 22 +20% uH
Inductor Resistance R_WgsT - - 0.2 Q
Inductor saturation current at 30% loss in inductance value ILsaT 1.0 - - A
Bypass Capacitor(35) COBST -60% 10 +35% uF
Bypass Capacitor ESR at resonance ESRast 1.0 - 10 m<
Input Capacitor CasTD 1.0 4.7 - uF
Diode current capability lssTDPK 850 - - mAdc
Diode current capability lssTDPK 1500 - - mApk
NMOS Off Leakage, SWBSTIN = 4.5V, SWBSTEN =0 IzSTIK - 1.0 5.0 uA
VVIDEO
Operating Input Voltage Range Vymin t0 Vinmax Vinvvioeo | VNom*0.25 - 4.65 Vv
Operating Current Load Range ILy;n to ILyax lvibEo 0.0 - 350 mA
(Not exceeding PNP max power)
Minimum Bypass Capacitor Value COvipeo uF
Used as a condition for all other parameters 1.1 22 _
Bypass Capacitor ESR ESRvipEO mQ
10 kHz -1.0 MHz 20 - 100
VVIDEO ACTIVE MODE DC
Output Voltage Vourt AVyipEo v
VinmIN < VIN < Vinmax: ILmin < IL < ILyax Vnowm - 3% Vnom Vyom + 3%
Load Regulation VvipEoLOPP mV/mA
1.0mA<IL< ILMAX' For any V|NM|N < V|N < VlNMAX - - 0.20
Line Regulation VvibEOLIPP mv
ViNMIN < VIN < Vinmaxs Forany Ibyn < IL < ILyax - 5.0 8.0
Short-circuit Protection Threshold lvIDEOSHT mA
V|NM|N < V|N < V|NMAX7 Short-circuit VOUT to GND |LMAX+20% - -
Notes

34. Preferred device TDK VLS252012 series at 2.5x2.0 mm footprint and 1.2 mm max height
35. Applications of SWBST should take into account impact of tolerance and voltage derating on the bypass capacitor at the output level.
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———<TRICAL CHARACTERISTICS
STATIC ELECTRICAL CHARACTERISTICS

Table 5. Static Electrical Characteristics (continued)

Characteristics noted under conditions -40 °C < T <85 °C, GND = 0 V unless otherwise noted. Typical values noted reflect
the approximate parameter means at T, = 25 °C under nominal conditions, unless otherwise noted.

Characteristic Symbol Min Typ Max ‘ Unit
VVIDEO LOW-POWER MODE DC - VVIDEOMODE = 1
OUtpUt Voltage VOUT AVVlDEOLO \%
VINMIN < VIN < Vinmax: Ibvinee < 1L < ILyaxie Viom -3% VoM VNom 3%
Current Load Range ILminlp to ILyax.p lvibEOLO 0.0 - 3.0 mA
VAUDIO
Operating Input Voltage Range Vymin t0 Vinmax Vaubio Vnomt0.25 - 4.65 \
Operating Current Load Range ILyn to ILyax laupIO 0.0 - 150 mA
Minimum Bypass Capacitor Value Coaupio 0.65 2.2 - uF
Bypass Capacitor ESR ESRaubio Q
10 kHz -1.0 MHz 0.0 - 0.1
VAUDIO ACTIVE MODE DC
OUtpUt Voltage VOUT (VlNMlN < V|N < V|NMAX' ”‘M|N <IL< ILMAX) VAUDlO VNOM -3% VNOM VNOM + 3% V
Load Regulation (1.0 mA < IL < ILyax, Forany Vinmin < Vin < Vinmax) VAUDIOLOR - - 0.25 mV/mA
Line Regulation VAUDIOLIR mV
VinmIN < VIN < Vinwax: Forany Iy < IL < ILyax - 5.0 8.0
Short-circuit Protection Threshold | AUDIOSHT mA
V|NM|N < V|N < V|NMAX’ Short-circuit VOUT to GND ILMAX+20% - -
VPLL AND VDIG
Operating Input Voltage Range Vymin t0 Vinmax VINPLL, \Y
VDIG, VPLL all settings, BP biased ViNDIG UVDET - 4.65
VPLL, VDIG [1:0] = 00,01 1.75 SW4 =18 4.65
VPLL, VDIG [1:0] = 10, 11, External Switcher 2.15 2.2 4.65
Operating Current Load Range ILyn to ILyax IpLL Ipig 0.0 - 50 mA
Minimum Bypass Capacitor Value CopLL, uF
Used as a condition for all other parameters Cobic 0.65 2.2 -
Bypass Capacitor ESR ESRp( |, Q
10 kHz -1.0 MHz ESRpg 0.0 - 0.1
VPLL AND VDIG ACTIVE MODE DC
OUtpUt Voltage VOUT VPLL' VD|G \%
VINMIN < VIN < Vinmax: Ibwin < IL < ILyax Viowm - 0.05 Vnom | Vnom *+0.05
Load Regulation VpLLLOR mV/mA
1.0mA<IL< ILMAX for any V|NM|N < VlN < VlNMAX VDlGLOR - - 0.35
Line Regulation VpLLLIR mV
VinMIN < VIN < Vinmax for any ILyy < IL < ILyax VDIGLIR - 5.0 8.0
VIOHI
Operating Input Voltage Range V\ymin t0 Vinmax VINIOHI \Y
VNOM =2775V VNOM+O'25 - 4.65
Operating Current Load Range ILyn to ILyax loH 0.0 - 100 mA
Minimum Bypass Capacitor Value ColoHi 0.65 2.2 - uF
Bypass Capacitor ESR ESR|oni mQ
10 kHz -1.0 MHz 0.0 - 100

MC13892

18

Analog Integrated Circuit Device Data
Freescale Semiconductor



Table 5. Static Electrical Characteristics (continued)

ELECTRICAL CHARACTERISTICS
STATIC ELECTRICAL CHARACTERISTICS

Characteristics noted under conditions -40 °C < T <85 °C, GND = 0 V unless otherwise noted. Typical values noted reflect
the approximate parameter means at T, = 25 °C under nominal conditions, unless otherwise noted.

Characteristic Symbol Min Typ Max ‘ Unit ‘
VIOHI ACTIVE MODE DC
Output Voltage Vout - (VNnom = 2.775) VioH \
ViNMIN < VIN < Vinmax: Ibuin < 1L < Ihyax Vnom -3% VoM Vnowm +3%
Load Regulation V|OHLOR mV/mA
1.0mA<IL< ILMAX' for any V|NM|N < V|N < VlNMAX - - 0.35
Line Regulation VIOHLIR mV
VINMIN < VIN < Vinmaxs for any ILyy < IL < ILyax - 5.0 8.0
VCAM
Operating Input Voltage Range Vymin t0 Vinmax VINCAM Vnom 10.25 - 4.65 \
Operating Current Load Range ILyn to ILyax lcam mA
Internal pass FET 0.0 - 65
External PNP 0.0 - 250
Minimum Bypass Capacitor Value Cocam WF
Internal pass device 0.65 22 -
External PNP (not exceeding PNP max power) 1.1 2.2 -
Bypass Capacitor ESR ESRcam mQ
10 kHz -1.0 MHz 20 - 100
VCAM ACTIVE MODE DC
OUtpUt Voltage VOUT (VNOM = 2775) VCAM \
VinmiN < VIN < Vinmaxs Ibvin < IL < ILyax Vnowm - 3% VoM Vnom + 3%
Load Regulation VCAMLOR mV/mA
1.0mA<IL< ILMAX' for any V|NM|N < V|N < VlNMAX - - 0.25
Line Regulation VeAMLIR mV
VINmIN < VIN < Vinmax: for any ILyn < IL < ILyax - 5.0 8.0
Short-circuit Protection Threshold lcAMSHT mA
V|NM|N < V|N < V|NMAX7 Short-circuit VOUT to GND |LMAX+20% — -
VCAM LOW-POWER MODE DC
Output Voltage Vout VeaMLO \
ViINMIN < VIN < Vinmaxs Ibminee < 1L < ILyaxcp Vnom -3% VoM Vnom +3%
Current Load Range ILynp to ILpaxip lcamLo 0.0 - 3.0 mA
VSD
Operating Input Voltage Range Viymin t0 Vinmax VNsSD \Y
VSDI[2:0] = 010 to 111 Vnomt0.25 - 4.65
VSDI[2:0] = 010 to 111, Extended Operation UVDET - 4.65
VSD[2:0] = 000, 001 [000] BP Supplied UVDET - 4.65
VSD[2:0] = 000 External Switcher Supplied 2.15 2.20 4.65
Operating Current Load Range ILy N to ILyax Isp mA
Not exceeding PNP max power 0.0 - 250
Minimum Bypass Capacitor Value Cosp 1.1 22 - uF
Bypass Capacitor ESR ESRgp mQ
10 kHz -1.0 MHz 20 - 100
MC13892
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———<TRICAL CHARACTERISTICS
STATIC ELECTRICAL CHARACTERISTICS

Table 5. Static Electrical Characteristics (continued)

Characteristics noted under conditions -40 °C < T <85 °C, GND = 0 V unless otherwise noted. Typical values noted reflect
the approximate parameter means at T, = 25 °C under nominal conditions, unless otherwise noted.

Characteristic Symbol Min Typ Max ‘ Unit ‘
VSD ACTIVE MODE DC
Output Voltage Vout Vsp \
ViNmIN < VIN < Vinmax Ibvin < IL < ILyax Vom - 3% VoM Vnom + 3%
Load Regulation VspLor mV/mA
1.0mA<IL< ILMAX' for any V|NM|N < V|N < VlNMAX - - 0.25
Line Regulation VspLIR mV
VinmIN < VIN < Vinmaxs for any ILyy < IL < ILyax - 5.0 8.0
Short-circuit Protection Threshold IspsHT mA
V|NM|N < V|N < V|NMAX7 Short-circuit VOUT to GND |LMAX+20% - -
VSD LOW-POWER MODE DC - VSDMODE =1
Output Voltage Voyt VspLo \%
ViINMIN < VIN < Vinwaxs ILvinee < 1L < Iyaxip Vom -3% VNom VNom +3%
Current Load Range ILynp to ILpaxip IspLo 0.0 - 3.0 mA
VUSB GENERAL
Operating Input Voltage Range Viymin t0 Vinmax ViNnusB \Y
Supplied by VBUS 4.4 5.0 5.25
Supplied by SWBST - - 5.75
Operating Current Load Range ILyn to ILyax lus 0.0 - 100 mA
Bypass Capacitor Value Range Couss 0.65 2.2 - uF
Bypass Capacitor ESR ESRysp Q
10 kHz -1.0 MHz 0.0 - 0.1
VUSB ACTIVE MODE DC
Output Voltage Voyt Vuse \%
VINMIN < VIN < Vinmax: Ibwin < IL < ILyax Vowm - 4% 33 Vnom + 4%
Load Regulation VUSBLOR mV/mA
0<IL< ILMAX from DM/DP for any V|NM|N < V|N < VlNMAX — - 1.0
Line Regulation VusBLIR mV
VINMIN < VIN < Vinmax: forany ILyy < IL < ILyax - - 20
Short-circuit Protection Threshold VUsSBSHT mA
V|NM|N < V|N < VlNMAX‘ Short-circuit VOUT to GND |LMAX+20% — —
VUSB2
Operating Input Voltage Range Viymin t0 Vinmax ViNUsSB2 Vnowm 10.25 - 4.65 \Y
Extended operation UVDET - 4.65
Operating Current Load Range ILyn to ILyax luse2 0.0 - 50 mA
Minimum Bypass Capacitor Value Cousg2 uF
Used as a condition for all other parameters 0.65 22 —
Bypass Capacitor ESR ESRysg2 Q
10 kHz -1.0 MHz 0.0 - 0.1
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Table 5. Static Electrical Characteristics (continued)

ELECTRICAL CHARACTERISTICS
STATIC ELECTRICAL CHARACTERISTICS

Characteristics noted under conditions -40 °C < T <85 °C, GND = 0 V unless otherwise noted. Typical values noted reflect
the approximate parameter means at T, = 25 °C under nominal conditions, unless otherwise noted.

Characteristic Symbol Min Typ Max ‘ Unit ‘
VUSB2 ACTIVE MODE DC
Output Voltage Vour Vusge2 \%
ViNMIN < VIN < Vinmax: Ibuin < 1L < Ihyax Vnom -3% VoM Vyom * 3%
Load Regulation VUsB2LOR mV/mA
1.0mA<IL< ILMAX' for any V|NM|N < V|N < VlNMAX - - 0.35
Line Regulation VUsB2LIR mV
VinMIN < VIN < Vinmaxs for any ILyy < IL < ILyax - 5.0 8.0
UVBUS
Operating Input Voltage Range Vymin t0 Vinmax VINUVBUS \
VINUSB supplied by SWBST 4.75 5.0 5.25
Operating Current Load Range ILy to ILyax luvBus 0.0 - 100 mA
Minimum Bypass Capacitor Value Couveus (36) (36) 6.5 47 uF
Bypass Capacitor ESR VINUVBUS Q
10 kHz -1.0 MHz (36) (36) (37)
UVBUS ACTIVE MODE DC
Output Voltage Vout Vuveus \Y
VinmiN < VIN < Vinmaxs Ibvin < IL < ILyax 4.4 5.0 5.25
VGEN1
Operating Input Voltage Range Vymin t0 Vinmax VINGEN1 \Y
All settings, BP biased UVDET < - 4.65
VNOM +0.25
VGEN1=00,01, External switcher supplied 2.15 2.2 4.65
Operating Current Load Range ILyn to ILyax IGEN1 mA
(not exceeding PNP max power) 0.0 - 200
Extended input voltage range (BP biased, performance may be out of vV
specification for output levels VGEN1[1:0] = 10 to 11) UVDET - 4.65
Minimum Bypass Capacitor Value CoGEN1 1.1 2.2 +35% WF
Bypass Capacitor ESR ESRGEN1 mQ
10 kHz -1.0 MHz 20 - 100
VGEN1 ACTIVE MODE DC
Output Voltage Voyt VGEN1 \%
VGEN1 =00, 01, Vinmin < Vin < Vinmax ILmin < IL < ILyax Vnowm — 0.05 VoM Vnowm + 0.05
VGEN1 =10, 11, Vinmin < VIN < Vinmax Ibmin < 1L < ILyax Vnom — 3% VNom Vnom + 3%
Load Regulation VGENILOR mV/mA
1.0mA<IL< ILMAX' for any V|NM|N < V|N < V|NMAX - - 0.25
Line Regulation VGENILIR mV
VINMIN < VIN < Vinmax: forany ILyy < IL < ILyax - 5.0 8.0
Short-circuit Protection Threshold VGEN1SHT mA
V|NM|N < V|N < VlNMAX‘ Short-circuit VOUT to GND |LMAX+20% — —

Notes

36. Filtering is shared with CHRGRAW (shorted at board level). 2.2 uF is typically included at the CHRGRAW pin.

37. 6.5 yF is the maximum allowable capacitance on VBUS including all tolerances of filtering capacitance on VBUS and CHRGRAW (which

are shorted at the board level).
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———<TRICAL CHARACTERISTICS
STATIC ELECTRICAL CHARACTERISTICS

Table 5. Static Electrical Characteristics (continued)

Characteristics noted under conditions -40 °C < T <85 °C, GND = 0 V unless otherwise noted. Typical values noted reflect
the approximate parameter means at T, = 25 °C under nominal conditions, unless otherwise noted.

Characteristic Symbol Min Typ Max ‘ Unit ‘
VGEN1 LOW-POWER MODE DC - VGEN1MODE =1
Output Voltage Voyr - Vinmin < VIN < Vinmax: ILminee < 1L < IlmaxLp VGENILO \Y
VGEN1 = OO, 01 VNOM -0.05 VNOM VNOM +0.05
VGEN1 =10, 11 Vom -3% VNom Vnowm 3%
Current Load Range ILynp t0 ILpaxip IGEN1LO 0.0 - 3.0 mA
VGEN2 GENERAL
Operating Input Voltage Range Viymin t0 Vinmax VINGEN2 UVDET< \
All settings, BP biased Vnomt0.25 - 4.65
VGEN2=000,001, External switcher supplied 2.15 2.2 4.65
Operating Current Load Range ILyy to ILyax (Not exceeding PNP max lcEN2 0.0 - 350 mA
power)
Minimum Bypass Capacitor Value CoGEN2 1.1 2.2 +35% WF
Bypass Capacitor ESR ESRGEN2 mQ
10 kHz -1.0 MHz 20 - 100
VGEN2 ACTIVE MODE DC
Output Voltage Voyt VGEN2 \
VGEN2 = 000, 001, 010, VlNM|N < V|N < V|NMAX ILMlN <IL< ILMAX VNOM -0.05 VNOM VNOM +0.05
VGEN2 =011, 100, 101, 110, 111, Vinmin < VIN < Vinmax Ly < 1L < Vnowm -3% VNOM Vinowm +3%
ILpmax
Load Regulation VGEN2LOR mV/mA
1.0mA<IL< ILMAX' For any V|NM|N < V|N < VlNMAX - - 0.20
Line Regulation VGEN2LIR mV
VINmIN < VIN < Vinmax: Forany ILyy < IL < ILyax - 5.0 8.0
Short-circuit Protection Threshold VGEN2SHT mA
V|NM|N < V|N < VlNMAX‘ Short-circuit VOUT to GND |LMAX+20% - -
VGEN2 LOW-POWER MODE DC - VGEN2MODE=1
OUtpUt Voltage VOUT - V|NM|N < V|N < V|NMAX, ILMlNLP <IL< “—MAXLP VGEN2LO \Y
VGEN2 =000 to 010 VNOM -0.05 VNOM VNOM +0.05
VGEN2 =011 to 111 Vnom -3% VoM VNowm 3%
Current Load Range ILynp to ILpaxLp IGEN2LO 0.0 - 3.0 mA
VGEN3 GENERAL
Operating Input Voltage Range Vymin t0 Vinmax VINGEN3 \Y
VGEN3CONFIG, VGEN3 =01, 11 VNomt0.2 - 4.65
VGENS3CONFIG, VGEN3 = 00, 10 UVDET - 4.65
Operating Current Load Range ILy to ILyax IGEN3 mA
Internal Pass FET 0.0 - 50
External PNP (Not exceeding PNP max power) 0.0 - 200
Minimum Bypass Capacitor Value CocENns uF
Internal pass device 0.65 2.2 -
External pass device 1.1 2.2 -
Bypass Capacitor ESR ESRgeN3 mQ
10 kHz -1.0 MHz 20 - 100

MC13892

22

Analog Integrated Circuit Device Data
Freescale Semiconductor



Table 5. Static Electrical Characteristics (continued)

ELECTRICAL CHARACTERISTICS
STATIC ELECTRICAL CHARACTERISTICS

Characteristics noted under conditions -40 °C < T <85 °C, GND = 0 V unless otherwise noted. Typical values noted reflect
the approximate parameter means at T, = 25 °C under nominal conditions, unless otherwise noted.

Characteristic Symbol Min Typ Max ‘ Unit ‘
VGEN3 ACTIVE MODE DC
Output Voltage Vour VGEN3 \%
VGEN2 = 000, 001, 010, Vinmin < VIN < Vinvax Ibvin < IL < Ibyax Vom -3% VoM VNowm * 3%
Load Regulation VGEN3LOR mV/mA
1.0mA<IL< ILMAX' For any V|NM|N < V|N < VlNMAX - - 0.40
Line Regulation VGEN3SHT mV
VinmIN < VIN < Vinwax: Forany ILyy < IL < ILyax - 5.0 9.0
Short-circuit Protection Threshold VGEN3SHT mA
V|NM|N < V|N < V|NMAX7 Short circuit VOUT to GND |LMAX+20% - -
VGEN3 LOW-POWER MODE DC
Output Voltage Voyr - (Accuracy) VGEN3LO \%
VINMIN < VIN < Vinmax: Ibminee < IL < Ilpaxip Vom -3% Vom Vom +3%
Current Load Range ILynp to ILpaxip lgeEN3LO 0.0 1.0 3.0 mA
CHARGE PATH REGULATOR
Input Operating Voltage - CHRGRAW VINCHRG BATT\iN - 5.6 \
Output Voltage Spread - VCHRG[2:0]=011, 1XX BPgp %
Charge current 1.0 mA to 100 mA -1.5 - 1.5
Charge current 100 mA and above -3.0 - 1.5
Current Limit Tolerance (38) Al
ICHRG[3:0] = 0001 68 80 92 mA
ICHRG[3:0] = 0100 360 400 440 mA
ICHRG[3:0] = 0110 500 560 620 mA
All other settings - - 15 %
Start-up Overshoot - Unloaded BPos.START v - 2.0 %
Configuration
Input Capacitance - CHRGRAW?9) CINCHRG - 2.2 - uF
Load Capacitor - BPSNS(©9) Cep 10 - 47 WF
Cable length Le - - 3.0 m
THERMAL
Thermal Warning Lower Threshold TwL - 100 - °C
Thermal Warning Higher Threshold TwH - 120 - °C
Thermal Warning Hysteresis TwHYs - 3.0 - °C
Thermal Protection Threshold Tet - 140 - °C
BACKLIGHT LED DRIVERS
Absolute Accuracy - All current settings - - 15 %
Matching - At 400 mV, 21 mA - - 3.0 %
Leakage - LEDxDC[5:0] = 000000 - - 1.0 HA
SIGNALING LED DRIVERS
Absolute Accuracy - All current settings - - 15 %
Matching - At 400 mV, 21 mA - - 10 %
Leakage - LEDxDC[5:0] = 000000 - - 1.0 HA
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Table 5. Static Electrical Characteristics (continued)

Characteristics noted under conditions -40 °C < T <85 °C, GND = 0 V unless otherwise noted. Typical values noted reflect
the approximate parameter means at T, = 25 °C under nominal conditions, unless otherwise noted.

Characteristic Symbol Min Typ Max ‘ Unit ‘
ACTIVE MODE DC
Output Voltage VouT - (VNnom = 2.775), Vinmin < VIN < Vinmaxs ILyin < IL 4.4 5.0 5.25 \
< ILmax
ADC
Converter Core Input Range Y,
Single ended voltage readings 0.0 - 2.4
Differential readings -1.2 - 1.2
Maximum Input Voltage(40) \Y
Channels ADIN5, ADIN6 and ADIN7 - - BP
Integral Nonlinearity - - 3 LSB
Differential Nonlinearity - - 1 LSB
Zero Scale Error (Offset) after auto calibration - - 1 LSB
Full Scale Error (Gain) after auto calibration - - 5 LSB
Drift Over-temperature - Including scaling - - 1 LSB
Source Impedance KQ
No bypass capacitor at input - - 5.0
Bypass capacitor at input 10 nF _ _ 30
TOUCH SCREEN
Plate Maximum Voltage X, Y@ - - VCORE Vv
Plate Resistance X, Y 100 - 1000 Q
Resistance Between Plates Settling Time - Contact 180 - 1200 Q
Position measurement 3.0 - 5.5 s
TOUCH SCREEN IN STAND ALONE MODE“?)
Max Load Current - Active Mode - - 20 mA
Output Voltage - 0.0<IL<20 mA -3% 1.20 +3% \Y
PSRR - IL=15 mA 50 - - dB
Bypass Capacitor ESR 0.0 - 0.1 Q
Bypass Capacitance 0.65 2.2 +35% uF

Notes
38. Excludes spread and tolerance due to board and 100 mOhm sense resistor tolerances.
39. An additional derating of 35% is allowed.
40. ADIN5, 6 and 7 inputs must not exceed BP voltage.
41. TS[xy][1,2] inputs must not exceed BP or VCORE

42. All characteristics in this table are applicable only for non touch screen operation. This applies to Touch Screen in Standalone mode and

below.
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DYNAMIC ELECTRICAL CHARACTERISTICS

DYNAMIC ELECTRICAL CHARACTERISTICS

Table 6. Dynamic Electrical Characteristics

Characteristics noted under conditions 3.1 V < BATT <4.65V, -40 < T, <85 °C, GND =0 V, unless otherwise noted. Typical
values noted reflect the approximate parameter means at T, = 25 °C under nominal conditions, unless otherwise noted.

Characteristic Symbol ‘ Min ‘ Typ ‘ Max ‘ Unit |

32 KHZ CRYSTAL OSCILLATOR

RTC oscillator start-up time trTCST Sec
Upon application of power — — 1.0

CLK32K Rise and Fall Time - CL = 50 pF toLKa2KET ns
CLK32KDRV[1:0] = 00 (default) - 22 -
CLK32KDRV[1:0] = 01 - 11 -
CLK32KDRVI[1:0] = 10 - High Z -
CLK32KDRVI[1:0] = 11 - 44 -

CLK32KMCU Rise and Fall Time tCLK32KMCUET ns
CL =12 pF - 22 -

CLK32K and CLK32KMCU Output Duty Cycle tCLK32KDC> %
Crystal on XTAL1, XTAL2 pins tcLka2kMcUDC 45 - 55
CLK AND MISO

MISO Rise and Fall Time, CL = 50 pF, SPIVCC = 1.8 V tWISOET ns
SPIDRV [1:0] = 00 (default) _ 1 _
SPIDRV [1:0] = 01 _ 6.0 _
SPIDRV [1:0] = 10 _ High Z _
SPIDRV [1:0] = 11 _ 22 _

BUCK REGULATORS

Turn-on Time, Enable to 90% of end value, IL = 0 tovewns | - | - | s0 | us |
SWBST

Turn-on Time tonssT ms
Enable to 90% of Voyr, IL=0 - - 2.0

Transient Load Response, IL from 1.0 mA to 100 mA in 1.0 us steps ATMAX
Maximum transient Amplitude - - 300 mV
Time to settle 80% of transient - - 500 us

Transient Load Response, IL from 100 mA to 1.0 mA ATMAX
Maximum transient Amplitude - - 300 mV
Time to settle 80% of transient - - 20 us

VVIDEO ACTIVE MODE - AC

PSRR - IL = 75% of ILMAX’ 20 Hz to 20 kHz VV|DE0PSSR dB
V|N = V|NM|N +100 mV 35 40 -

V|N = VNOM +1.0V 50 60 -

Max Output Noise - VlN = V|NM|N’ IL = 75% of ILMAX VV|DEOON dBV/\/HZ
100 Hz — 1.0 kHz - -114 -
>1.0 kHz - 10 kHz - -124 -
>10 kHz — 1.0 MHz - -129 -

Turn-on Time VVIDEOtgy ms
Enable to 90% of end value, V|N = VlNMlN’ V|NMAX| IL=0 - — 1.0

VVIDEO ACTIVE MODE - AC (CONTINUED)

Turn-off Time VVIDEOtggr ms
Disable to 10% of initial value, V|N = VlNMlN! VlNMAX! IL=0 01 - 10

Transient Load Response VVIDEOTLOR %
ViN = VINmING VINMAX - 1.0 2.0
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Table 6. Dynamic Electrical Characteristics (continued)

Characteristics noted under conditions 3.1 V < BATT <4.65V, -40 < Ty <85 °C, GND = 0 V, unless otherwise noted. Typical
values noted reflect the approximate parameter means at T, = 25 °C under nominal conditions, unless otherwise noted.

Characteristic Symbol Min Typ Max Unit

Transient Line Response VVIDEOTLIR mV
IL = 75% of ILyax - 5.0 8.0

Mode Transition Time VVIDEOty0p ps
From IOW-power to active, V|N = VlNM|N’ V|NMAX’ IL= ILMAXLP — — 100

Mode Transition Response VvVIDEOMTR %
From low-power to active and from active to low-power, VN = Vinmine - 1.0 2.0
Vinmaxs IL = Ibyaxip

VAUDIO

PSRR - IL = 75% of ILyjax, 20 Hz to 20 kHz V AUDIOPSSR dB
V|N = V|NM|N +100 mV, > UVDET 35 40 -
ViN = Vnom + 1.0V, > UVDET 50 60 -

Max Output Noise - Viy = Viymins IL = 0.75%ILmax V AUDIOON dBV/NHz
100 Hz- 1.0 kHz - 114 _
>1.0 kHz — 10 kHz - -124 -
>10 kHz - 1.0 MHz - -129 —

Turn-on Time VAUDIOtgy ms
Enable to 90% of end value, V|y = Vinmine Vinwax: IL =0 - - 1.0

Turn-off Time VAUDIOtoeg ms
Disable to 10% of initial value, V|N = V|NM|N’ V|NMAX’ IL=0 01 - 10

Transient Load Response - See Transient Waveforms on page 84, V AUDIOTLOR %

ViN = VINMING VINMAX - 1.0 2.0

Transient Line Response - See Transient Waveforms on page 84 V AUDIOTLIR mV
IL = 75% of ILyax - 5.0 8.0

VPLL AND VDIG ACTIVE MODE - AC

PSRR - IL = 75% of ILjjax, 20 Hz to 20 kHz VPLLPSSR dB
V|n = UVDET 35 40 _
V|N = VNOM +1.0V,>UVDET 50 60 -

OUtpUt Noise - V|N = V|NM|N’ IL= 0'75*|LMAX VPLLON
100 Hz- 1.0 kHz - 20 - dB/dec
>1 kHz - 1.0 MHz - 25 - uV/AHz

Turn-on Time VPLLtoN us
Enable to 90% of end value, V|N = VlNMlN‘ VlNMAX’ IL=0 - = 100

Turn-off Time VPLLtorp ms
Disable to 10% of initial value, V|N = VlNMlN! VlNMAX’ IL=0 0.1 - 10

Transient Load Response - See Transient Waveforms on page 84 VPLLTLOR mV
VIN = ViNmiN: VINMAX VpIGTLOR - 50 70

Transient Line Response - See Transient Waveforms on page 84 VPLLTLIR: mV
IL = 75% of ILMAX VDlGTLlR - 5.0 8.0
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Table 6. Dynamic Electrical Characteristics (continued)

Characteristics noted under conditions 3.1 V < BATT <4.65V, -40 < Ty <85 °C, GND = 0 V, unless otherwise noted. Typical
values noted reflect the approximate parameter means at T, = 25 °C under nominal conditions, unless otherwise noted.

Characteristic Symbol ‘ Min ’ Typ ‘ Max ‘ Unit |
VIOHI ACTIVE MODE - AC

PSRR - IL = 75% of ILyjax, 20 Hz to 20 kHz V|oHIPSSR dB
VinN = Vinvin + 100 mV, > UVDET 35 40 -
ViN=Vnom + 1.0V, >UVDET 50 60 -

OUtpUt Noise - V|N = VlNMlN' IL= 0'75*|LMAX V|0H|ON
100 Hz - 1.0 kHz - 20 - dB/dec
>1.0 kHz — 1.0 MHz - 1.0 - uV/AHz

Turn-on Time VIOHItoy ms
Enable to 90% of end value, Viy = Vinmine Vinvax, IL =0 - - 1.0

Turn-off Time VIOHItopg ms
Disable to 10% of initial value, V|N = VlNMlN! VlNMAX’ IL=0 0.1 - 10

Transient Load Response - See Transient Waveforms on page 84 VIOHITLOR %
ViN = Vinming ViNvax - 1.0 20

Transient Line Response - See Transient Waveforms on page 84 VIOHITLIR mV
IL = 75% of ILyax - 5.0 8.0

Mode Transition Time - See Transient Waveforms on page 84 VIoHIMTR us
From low-power to active, Viy = Vinmine Vinvaxs IL = ILyaxLp - - 10

Mode Transition Response VIoHIMTR %
From low-power to active and from active to low-power, V|y = VinMiN - 1.0 2.0
Vinmax: IL = Ibyaxcp

VCAM ACTIVE MODE - AC

PSRR - IL = 75% of ILjjax, 20 Hz to 20 kHz VCAMPSSR dB
V|N = V|NM|N + 100 mV 35 40 -
V|N = VNOM +1.0V 50 60 -

OUtpUt Noise - V|N = VlNMlN' IL= 0'75*|LMAX VCAMON
100 Hz- 1.0 kHz - 20 - dB/dec
>1.0 kHz — 1.0 MHz - 1.0 - uV/AHz

Turn-on Time (Enable to 90% of end value, V|y = Vinmins Vinvaxs 1L = 0) VCAMtgoy - - 1.0 ms

Turn-off Time (Disable to 10% of initial value, Viy = Viymins Vinmaxs IL=0) | VCAMtgee 0.1 - 10 ms

Transient Load Response - See Transient Waveforms on page 84 VCAMLOR
ViN = Vinmine ViNMAX
VCAM =01, 10, 11 - 1.0 2.0 %
VCAM = 00 - 50 70 mV

Transient Line Response - See Transient Waveforms on page 84 VcAMLIR mV
IL = 75% of ILMAX - 5.0 8.0

Mode Transition Time - See Transient Waveforms on page 84 VCAMtyop us
From IOW-power to active, V|N = V|NM|N’ VlNMAX’ IL= ILMAXLP - = 100

Mode Transition Response VeaAMMTR %
From low-power to active and from, active to low-power, - 1.0 2.0
ViN = Vinmine Vinvaxs 1L = Ibyaxcp
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Table 6. Dynamic Electrical Characteristics (continued)

Characteristics noted under conditions 3.1 V < BATT <4.65V, -40 < Ty <85 °C, GND = 0 V, unless otherwise noted. Typical
values noted reflect the approximate parameter means at T, = 25 °C under nominal conditions, unless otherwise noted.

Characteristic Symbol ‘ Min ’ Typ ‘ Max ‘ Unit |
VSD ACTIVE MODE - AC
PSRR - IL = 75% of ILyjax, 20 Hz to 20 kHz Vsppssr dB
V|N = V|NM|N + 100 mV 35 40 -
V|N = VNOM +1.0V 50 60 -
Max OUtpUt Noise - VlN = V|NM|N' IL = 75% of ILMAX VSDON dBV/\/HZ
100 Hz - 1.0 kHz - -115 —
>1.0 kHz — 10 kHz - -126 _
>10 kHz - 1.0 MHz - -132 _
Turn-on Time (Enable to 90% of end value, V|y = Vinmins Vinvaxs IL = 0) VSDtgy - - 1.0 ms
Turn-off Time (Disable to 10% of initial value, V|y = Vinmins Vinvaxs IL = 0) VSDtorp 0.1 - 10 ms
Transient Load Response - See Transient Waveforms on page 84 VSDTLOR
ViN = VINmING VINMAX
- VSD[2:0] = 010 to 111 - 1.0 2.0 %
- VSDI[2:0] = 000 to 001 - - 70 mV
Transient Line Response - See Transient Waveforms on page 84 VspTLR mV
IL = 75% of ILyax - 5.0 8.0
Mode Transition Time - See Transient Waveforms on page 84 VSDtyop us
From Iow-power to active, V|N = V|NM|N’ V|NMAX’ IL= ILMAXLP — - 100
Mode Transition Response - See Transient Waveforms on page 84 VspMmTR %
From low-power to active and from active to low-power, V |y = Vinmine - 1.0 2.0
Vinmax: IL = IbyaxLp
VUSB ACTIVE MODE - AC
PSRR - IL = 75% of ILjax, 20 Hz to 20 kHz VUsBPSSR dB
V|N = V|NM|N + 100 mV 35 40 -
Max Output Noise - V|y = Vinvins IL = 75% of ILyax VusBon uV/AHz
100 Hz — 50 kHz - 1.0 _
>50 kHz - 1.0 MHz - 0.2 -
VUSB2 ACTIVE MODE - AC
PSRR - IL = 75% of ILyax, 20 Hz to 20 kHz VUsB2PSSR dB
V|N = V|NM|N + 100 mV 35 40 -
V|N = VNOM +1.0V 50 60 -
OUtpUt Noise - V|N = V|NM|N' IL= 0'75*|LMAX VUSBZON
100 Hz- 1.0 kHz - 20 - dB/dec
>1.0 kHz — 1.0 MHz - 0.2 - uV/Hz
Turn-on Time VUSB2tgy us
Enable to 90% of end value, Viy = Vinmin: Vinmax: IL =0 - - 100
Turn-off Time VUSBtorr ms
Disable to 10% of initial value, V|N = V|NM|N’ V|NMAX’ IL=0 01 - 10
Start-up Overshoot VusB20s %
VIN = Vinmine Vinmax IL =0 - 1.0 20
Transient Load Response - See Transient Waveforms on page 84 VUSB2TLOR %
ViN = Vinmine ViNMAX - 1.0 2.0
Transient Line Response - See Transient Waveforms on page 84 VUSB2TLIR mV
IL = 75% of ILyax - 5.0 8.0
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Table 6. Dynamic Electrical Characteristics (continued)

Characteristics noted under conditions 3.1 V < BATT <4.65V, -40 < Ty <85 °C, GND = 0 V, unless otherwise noted. Typical
values noted reflect the approximate parameter means at T, = 25 °C under nominal conditions, unless otherwise noted.

Characteristic Symbol ‘ Min ‘ Typ ‘ Max ‘ Unit |
UVBUS ACTIVE MODE DC
Turn-on Time UVBUStoy ms
VBUS Rise Time per USB OTG with max loading of 6.5 pyF+10 pF - - 100
Turn-off Time UVBUStoer sec
Disable to 0.8 V, per USB OTG specification parameter VA_SESS_VLD, - - 1.3

ViN = Vinmine Vinmwaxs IL =0

VGEN1 ACTIVE MODE - AC

PSRR - IL = 75% of ILyjax, 20 Hz to 20 kHz VGEN1PSSR dB
V|n = UVDET 35 40 _
V|N = VNOM +1.0V,>UVDET 50 60 -

Max Output Noise - V|N = V|NM|N’ IL = O75*|LMAX VGEN1ON dBV/\/HZ
100 Hz- 1.0 kHz - -115 -
>1.0 kHz — 10 kHz — -126 —
>10 kHz - 1.0 MHz - -132 -

Turn-on Time VGENT1tgN ms
Enable to 90% of end value V|N = VlNMlN! VlNMAX’ IL=0 - — 1.0

Turn-off Time VGEN1torg ms
Disable to 10% of initial value VlN = V|NM|N' VlNMAX' IL=0 0.1 - 10

Transient Load Response - See Transient Waveforms on page 84 VGENITLOR
VIN = Vinmine ViNMAX
- VGEN1[1:0] =10 to 11 - 1.0 3.0 %
- VGEN[1:0] = 00 to 01 - - 70 mV

Transient Line Response - See Transient Waveforms on page 84 VGEN1TLIR mV
IL = 75% of ILMAX - 5.0 8.0

Mode Transition Time - See Transient Waveforms on page 84 VGEN1tyop us
From Iow-power to active V|N = V|NM|N’ VlNMAX’ IL= ILMAXLP - — 100

Mode Transition Response - See Transient Waveforms on page 84 VGENIMTR %
From low-power to active and from active to low-power — 1.0 2.0

ViN = Vinmine Vinvaxs IL = Ibyaxep

VGEN2 ACTIVE MODE - AC

PSRR - IL = 75% of ILyjax, 20 Hz to 20 kHz VGEN2PSSR dB
V|N = V|NM|N + 100 mV 35 40 -
V|N = VNOM +1.0V 50 60 -
Max Output Noise - V|N = V|NM|N’ IL = ILMAX VGENZON dBV/\/HZ
100 Hz- 1.0 kHz - -115 _
>1.0 kHz — 10 kHz — -126 —
>10 kHz - 1.0 MHz - -132 -
Turn-on Time VGEN2tgy ms
Enable to 90% of end value V|N = VlNMlN! VlNMAX’ IL=0 - — 1.0
Turn-off Time (Disable to 10% of initial value V| = Vinmine Vinmaxs IL=0) | VGEN2toee 0.1 - 10 ms
Transient Load Response - See Transient Waveforms on page 84 VGEN2TLOR
ViN = Vinmin: ViNmax
- VGEN2[2:0] = 100 to 111 - 1.0 3.0 %
- VGEN2[2:0] = 000 to 011 - - 70 mV
Transient Line Response - See Transient Waveforms on page 84 VGEN2TLIR mV
IL = 75% of ILyyax - 5.0 8.0
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Table 6. Dynamic Electrical Characteristics (continued)

Characteristics noted under conditions 3.1 V < BATT <4.65V, -40 < Ty <85 °C, GND = 0 V, unless otherwise noted. Typical
values noted reflect the approximate parameter means at T, = 25 °C under nominal conditions, unless otherwise noted.

Characteristic Symbol l Min I Typ l Max ‘ Unit |
VGEN2 ACTIVE MODE - AC (CONTINUED)
Mode Transition Time - See Transient Waveforms on page 84 VGEN2ty0p us
From Iow-power to active V|N = V|NM|N’ VlNMAX’ IL= ILMAXLP - - 100
Mode Transition Response - See Transient Waveforms on page 84 VGEN2MTR %
From low-power to active and from active to low-power - 1.0 2.0
ViN = Vinmine Vinmaxs 1L = byaxee
VGEN3 ACTIVE MODE - AC
PSRR VGEN3PSSR dB
IL = 75% of ILMAX’ 20 Hz to 20 kHZ, V|N = V|NM|N +100 mV 35 40 —
V|N = VNOM+1 oV 45 50 -
OUtpUt Noise - V|N = VlNMlN' IL =75% of ILMAX VGEN3ON
100 Hz — 1.0 kHz - 20 - dB/dec
>1.0 kHz — 1.0 MHz - 1.0 - uV/AHz
Turn-on Time VGENS3tgy ms
Enable to 90% of end value V|N = V|NM|N’ VlNMAX‘ IL=0 - — 1.0
Turn-off Time VGENS3toep ms
Disable to 10% of initial value V|N = V|NM|N' VlNMAX' IL=0 0.1 - 5.0
Transient Load Response VGEN3TLOR
VIN = ViNmin: VINMAX
- VGEN3 =1 - 1.0 2.0 %
-VGEN3 =0 - - 70 mV
Transient Line Response (IL = 75% of ILyax) VGEN3TLIR - 5.0 8.0 mV
Mode Transition Time VGEN3ty0p us
From Iow-power to active VlN = V|NM|N' VlNMAX' IL= ILMAXLP — - 100
Mode Transition Response VGEN3MTR %
From low-power to active and from active to low-power, - 1.0 2.0
ViN = Vinmine Vinvaxs 1L = Ibyaxce
UVBUS - ACTIVE MODE DC
Turn-on Time - VBUS Rise Time por USB OTG with max loading of - - 100 ms
6.5 yF+10 pF
Turn-off Time - Disable to 0.8 V, per USB OTG specification parameter — - 1.3 sec
VA_SESS_VLD VlN = V|NM|N' VlNMAX’ IL=0
ADC
Conversion Time per Channel - PLLX[2:0] = 100 - - 10 us
Turn On Delay us
If Switcher PLL was active - 0.0 -
If Switcher PLL was inactive - 5.0 10
TOUCH SCREEN
Turn-on Time - 90% of output - - ‘ 500 us |
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FUNCTIONAL DESCRIPTION

FUNCTIONAL PIN DESCRIPTION

CHARGER

CHRGRAW

1. Charger input. The charger voltage is measured through an ADC at this pin. The UVBUS pin must be shorted to CHRGRAW
in cases where the charger is being supplied from the USB cable. The minimum voltage for this pin depends on BATTMIN
threshold value (see Battery Interface and Control).

2. Output to battery supplied accessories. The battery voltage can be applied to an accessory by enabling the charge path for
the accessory via the CHRGRAW pin. To accomplish this, the charger needs to be configured in reverse supply mode.

CHRGCTRL1
Driver output for charger path FET M1.

CHRGCTRL2
Driver output for charger path FET M2.

CHRGISNS

Charge current sensing point 1. The charge current is read by monitoring the voltage drop over the charge current 100 mQ
sense resistor connected between CHRGISNS and BPSNS.

BPSNS
1. BP sense point. BP voltage is sensed at this pin and compared with the voltage at CHRGRAW.

2. Charge current sensing point 2. The charge current is read by monitoring the voltage drop over the charge current 100 mQ
sense resistor. This resistor is connected between CHRGISNS and BPSNS.

BP

This pin is the application supply point, the input supply to the IC core circuitry. The application supply voltage is sensed
through an ADC at this pin.

BATTFET

Driver output for battery path FET M3. If no charging system is required or single path is implemented, the pin BATTFET must
be floating.

BATTISNS

Battery current sensing point 1. The current flowing out of and into the battery can be read via the ADC by monitoring the
voltage drop over the sense resistor between BATT and BATTISNS.

BATT

Battery positive terminal. Battery current sensing point 2. The supply voltage of the battery is sensed through an ADC on this
pin. The current flowing out of and into the battery can be read via the ADC by monitoring the voltage drop over the sense resistor
between BATT and BATTISNS.

BATTISNSCC

Accumulated current counter current sensing point. This is the coulomb counter current sense point. It should be connected
directly to the 0.020 Q sense resistor via a separate route from BATTISNS. The coulomb counter monitors the current flowing in/
out of the battery by integrating the voltage drop over the BATTISNCC and the BATT pin.
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CFP AND CFM

Accumulated current filter cap plus and minus pins respectively. The coulomb counter will require a 10 uF output capacitor
connected between these pins to perform a first order filtering of the signal across R1.

CHRGSE1B

An unregulated wall charger configuration can be built in which case this pin must be pulled low. When charging through USB,
it can be left open since it is internally pulled up to VCORE. The recommendation is to place an external FET that can pull it low
or left it open, depending on the charge method.

CHRGLED

Trickle LED driver output 1. Since normal LED control via the SPI bus is not always possible in the standalone operation, a
current sink is provided at the CHRGLED pin. This LED is to be connected between this pin and CHRGRAW.

GNDCHRG
Ground for charger interface.

LEDR, LEDG AND LEDB

General purpose LED driver output Red, Green and Blue respectively. Each channel provides flexible LED intensity control.
These pins can also be used as general purpose open drain outputs for logic signaling, or as generic PWM generator outputs.

GNDLED
Ground for LED drivers

IC CORE

VCORE

Regulated supply output for the IC analog core circuitry. It is used to define the PUMS VIH level during initialization. The
bandgap and the rest of the core circuitry are supplied from VCORE. Place a 2.2 pF capacitor from this pin to GNDCORE.

VCOREDIG

Regulated supply output for the IC digital core circuitry. No external DC loading is allowed on VCOREDIG. VCOREDIG is kept
powered as long as there is a valid supply and/or coin cell. Place a 2.2 pF capacitor from this pin to GNDCORE.

REFCORE

Main bandgap reference. All regulators use the main bandgap as the reference. The main bandgap is bypassed with a
capacitor at REFCORE. No external DC loading is allowed on REFCORE. Place a 100 nF capacitor from this pin to GNDCORE.

GNDCORE
Ground for the IC core circuitry.

POWER GATING

PWGTDRV1 AND PWGTDRV2

Power Gate Drivers.

PWGTDRV1 is provided for power gating peripheral loads sharing the processor core supply domain(s) SW1, and/or SW2,
and/or SW3. In addition, PWGTDRV2 provides support to power gate peripheral loads on the SW4 supply domain.

In typical applications, SW1, SW2, and SW3 will both be kept active for the processor modules in state retention, and SW4
retained for the external memory in self refresh mode. SW1, SW2, and SW3 power gating FET drive would typically be connected
to PWGTDRV1 (for parallel NMOS switches). SW4 power gating FET drive would typically be connected to PWGTDRV2. When
Low-power Off mode is activated, the power gate drive circuitry will be disabled, turning off the NMOS power gate switches to
isolate the maintained supply domains from any peripheral loading.
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SWITCHERS

SW1IN, SW2IN, SW3IN AND SW4IN
Switchers 1, 2, 3, and 4 input. Connect these pins to BP to supply Switchers 1, 2, 3, and 4.

SW1FB, SW2FB, SW3FB AND SW4FB

Switchers 1, 2, 3, and 4 feedback. Switchers 1, 2, 3, and 4 output voltage sense respectively. Connect these pins to the farther
point of each of their respective SWxOUT pin, in order to sense and maintain voltage stability.

SW10UT
Switcher 1 output. Buck regulator for processor core(s).

GNDSW1
Ground for Switcher 1.

SW20UT
Switcher 2 output. Buck regulator for processor SOG, etc.

GNDSW2
Ground for Switcher 2.

SW30UT
Switcher 3 output. Buck regulator for internal processor memory and peripherals.

GNDSW3
Ground for switcher 3.

SW40UT
Switcher 4 output. Buck regulator for external memory and peripherals.

GNDSW4
Ground for switcher 4.

DVS1 AND DVS2

Switcher 1 and 2 DVS input pins. Provided for pin controlled DVS on the buck regulators targeted for processor core supplies.
The DVS pins may be reconfigured for Switcher Increment / Decrement (SID) mode control. When transitioning from one voltage
to another, the output voltage slope is controlled in steps of 25 mV per time step. These pins must be set high in order for the
DVS feature to be enabled for each of switchers 1 or 2, or low to disable it.

SWBSTIN
Switcher BST input. The 2.2 uH switcher BST inductor must be connected here.

SWBSTOUT
Power supply for gate driver for the internal power NMOS that charges SWBST inductor. It must be connected to BP.

SWBSTFB

Switcher BST feedback. When SWBST is configured to supply the UVBUS pin in OTG mode the feedback will be switched to
sense the UVBUS pin instead of the SWBSTFB pin.

GNDSWBST
Ground for switcher BST.
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REGULATORS

VINIOHI
Input of VIOHI regulator. Connect this pin to BP in order to supply VIOHI regulator.

VIOHI
Output regulator for high voltage 0. Fixed 2.775 V output for high-voltage level interface.

VINPLL AND VINDIG

The input of the regulator for processor PLL and Digital regulators respectively. VINDIG and VINPLL can be connected to
either BP or a 1.8 V switched mode power supply rail, such as from SW4 for the two lower set points of each regulator (the 1.2
and 1.25 V output for VPLL, and 1.05 and 1.25 V output for VDIG). In addition, when the two upper set points are used (1.50 and
1.8 V outputs for VPLL, and 1.65 and 1.8 V for VDIG), they can be connected to either BP or a 2.2 V nominal external switched
mode power supply rail, to improve power dissipation.

VPLL
Output of regulator for processor PLL. Quiet analog supply (PLL, GPS).

VDIG
Output regulator Digital. Low voltage digital (DPLL, GPS).

VVIDEODRV
Drive output for VVIDEO external PNP transistor.

VVIDEO
Output regulator TV DAC. This pin must be connected to the collector of the external PNP transistor of the VVIDEO regulator.

VINAUDIO
Input regulator VAUDIO. Typically connected to BP.

VAUDIO
Output regulator for audio supply.

VINUSB2
Input regulator VUSB2. This pin must always be connected to BP even if the regulators are not used by the application.

VUSB2
Output regulator for powering USB PHY.

VINCAMDRV
1. Input regulator camera using internal PMOS FET. Typically connected to BP.

2. Drive output regulator for camera voltage using external PNP device. In this case, this pin must be connected to the base
of the PNP in order to drive it.

VCAM
Output regulator for the camera module. When using an external PNP device, this pin must be connected to its collector.

VSDDRV
Drive output for the VSD external PNP transistor.

VSD
Output regulator for multi-media cards such as micro SD, RS-MMC.
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VGEN1DRV
Drive output for the VGEN1 external PNP transistor.

VGEN1
Output of general purpose 1 regulator.

VGEN2DRV
Drive output for the VGEN2 external PNP transistor.

VGEN2
Output of general purpose 2 regulator.

VINGEN3DRV
1. Input for the VGEN3 regulator when no external PNP transistor used. Typically connected to BP.

2. Drive output for VGEN3 in case an external PNP transistor is used on the application. In this case, this pin must be
connected the base of the PNP transistor.

VGEN3
Output of general purpose 3 regulator.

VSRTC

Output regulator for the SRTC module on the processor. The VSRTC regulator provides the CLK32KMCU output level (1.2 V).
Additionally, it is used to bias the low-power SRTC domain of the SRTC module integrated on certain FSL processors.

GNDREG1
Ground for regulators 1.

GNDREG2
Ground for regulators 2.

GNDREG3
Ground for regulators 3.

GENERAL OUTPUTS

GPO1

General purpose output 1. Intended to be used for battery thermistor biasing. In this case, connect a 10 KQ resistor from GPO1
to ADINS5, and one from ADIN5S to GND.

GPO2
General purpose output 2.

GPO3
General purpose output 3.

GPO4
General purpose output 4. It can be configured for a muxed connection into Channel 7 of the GP ADC.
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CONTROL LOGIC

LICELL

Coin cell supply input and charger output. The LICELL pin provides a connection for a coin cell backup battery or supercap.
If the main battery is deeply discharged, removed, or contact-bounced (i.e., during a power cut), the RTC system and coin cell
maintained logic will switch over to the LICELL for backup power. This pin also works as a current-limited voltage source for
battery charging. A small capacitor should be placed from LICELL to ground under all circumstances.

XTALA1
32.768 kHz Oscillator crystal connection 1.

XTAL2
32.768 kHz Oscillator crystal connection 2.

GNDRTC
Ground for the RTC block.

CLK32K

32 kHz Clock output for peripherals. At system start-up, the 32 kHz clock is driven to CLK32K (provided as a peripheral clock
reference), which is referenced to SPIVCC. The CLK32K is restricted to state machine activation in normal on mode.

CLK32KMCU

32 kHz Clock output for processor. At system start-up, the 32 kHz clock is driven to CLK32KMCU (intended as the CKIL input
to the system processor) referenced to VSRTC. The driver is enabled by the start-up sequencer and the CLK32KMCU is
programmable for Low-power Off mode control by the state machine.

RESETB AND RESETBMCU

Reset output for peripherals and processor respectively. These depend on the Power Control Modes of operation (See
Functional Device Operation on page 40). These are meant as reset for the processor, or peripherals in a power up condition, or
to keep one in reset while the other is up and running.

WDI

Watchdog input. This pin must be high to stay in the On mode. The WDI 10 supply voltage is referenced to SPIVCC (normally
connected to SW4 = 1.8 V). SPIVCC must therefore remain enabled to allow for proper WDI detection. If WDI goes low, the
system will transition to the Off state or Cold Start (depending on the configuration).

STANDBY AND STANDBYSEC
Standby input signal from processor and from peripherals respectively.

To ensure that shared resources are properly powered when required, the system will only be allowed into Standby when both
the application processor (which typically controls the STANDBY pin) and peripherals (which typically control the STANDBYSEC
pin) allow it. This is referred to as a Standby event.

The Standby pins are programmable for Active High or Active Low polarity, and that decoding of a Standby event will take into
account the programmed input polarities associated with each pin. Since the Standby pin activity is driven asynchronously to the
system, a finite time is required for the internal logic to qualify and respond to the pin level changes.

The state of the Standby pins only have influence in the On mode and are therefore ignored during start up and in the
Watchdog phase. This allows the system to power up without concern of the required Standby polarities, since software can
make adjustments accordingly, as soon as it is running.

INT
Interrupt to processor. Unmasked interrupt events are signaled to the processor by driving the INT pin high.
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PWRON1, 2 AND 3

A turn on event can be accomplished by connecting an open drain NMOS driver to the PWRONX pin of the MC13892, so that
it is in effect a parallel path for the power key.

In addition to the turn on event, the MC13892A/B/C/D versions include a global reset feature on the PWRON3 pin.
On the A/B/C/D versions, the GLBRSTENB defaults to 0. In the MC13892A/C versions global reset is active low. Since
GLBRSTENB defaults to 0, the global reset feature is enabled by default. In the MC13892B/D versions global reset is active high.
Since GLBRSTENB defaults to 0, the global reset feature is disabled by default. The global reset function can be enabled or
disabled by changing the SPI bit GLBRSTENB at any time, as shown in table below:

Oovics | OgbelReset | SLBRSTENS | g1 gmsren

MC13892 NO N/A N/A

MC13892A YES Active low 0 = Enabled (default)
1 = Disabled

MC13892B YES Active HI 0 = Disabled (default)
1 = Enabled

MC13892C YES Active low 0 = Enabled (default)
1 = Disabled

MC13892D YES Active HI 0 = Disabled (default)
1 = Enabled

The global reset feature powers down the part, disables the charger, resets the SPI registers to their default value and then
powers back on. To generate a global reset, the PWRON3 pin needs to be pulled low for greater than 12 seconds and then pulled
back high. If the PWRONS3 pin is held low for less than 12 seconds, the pin will act as a normal PWRON pin.

PUMS1 AND PUMS2

Power up mode supply setting. Default start-up of the device is selectable by hardwiring the Power Up Mode Select pins. The
Power Up Mode Select pins (PUMS1 and PUMS2) are used to configure the start-up characteristics of the regulators. Supply
enabling and output level options are selected by hardworking the PUMS pins for the desired configuration.

MODE

USB LBP mode, normal mode, test mode selection & anti-fuse bias. During evaluation and testing, the IC can be configured
for normal operation or test mode via the MODE pin as summarized in the following table.

MODE PIN STATE MODE

Ground Normal Operation
VCOREDIG USB Low-power Boot Allowed
VCORE Test Mode

GNDCTRL
Ground for control logic.

SPIVCC
Supply for SPI bus and audio bus

CSs

CS held low at Cold Start configures the interface for SPI mode. Once activated, CS functions as the SPI Chip Select. CS tied
to VCORE at Cold Start configures the interface for 12C mode; the pin is not used in I2C mode other than for configuration.

Because the SPI interface pins can be reconfigured for reuse as an 12C interface, a configuration protocol mandates that the
CS pin is held low during a turn on event for the IC (a weak pull-down is integrated on the CS pin).
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CLK
Primary SPI clock input. In I2C mode, this pin is the SCL signal (IZC bus clock).

MOSI

Primary SPI write input. In I2C mode, the MOSI pin hard wired to ground or VCORE is used to select between two possible
addresses (AO address selection).

MISO
Primary SPI read output. In 1°C mode, this pin is the SDA signal (bi-directional serial data line).

GNDSPI
Ground for SPI interface.

usB

uiD

This pin identifies if a mini-A or mini-B style plug has been connected to the application. The state of the ID detection can be
read via the SPI, to poll dedicated sense bits for a floating, grounded, or factory mode condition on the UID pin.

UVBUS
1. USB transceiver cable interface.
2. OTG supply output.

When SWBST is configured to supply the UVBUS pin in OTG mode, the feedback will switch to sense the UVBUS pin instead
of the SWBSTFB pin.

VUSB
This is the regulator used to provide a voltage to an external USB transceiver IC.

VINUSB

Input option for VUSB; supplied by SWBST. This pin is internally connected to the UVBUS pin for OTG mode operation (for
more details about OTG mode).

Note: When VUSBIN = 1, UVBUS will be connected via internal switches to VINUSB and incur some current drain on that pin,
as much as 270 pA maximum, so care must be taken to disable this path and set this SPI bit (VUSBIN) to 0 to minimize current
drain, even if SWBST and/or VUSB are disabled.

VBUSEN
External VBUS enable pin for the OTG supply. VBUS is defined as the power rail of the USB cable (+5.0 V).

A TO D CONVERTER
Note: The ADIN5/6/7 inputs must not exceed BP.

ADINS

ADC generic input channel 5. ADIN5 may be used as a general purpose unscaled input, but in a typical application, ADIN5 is
used to read out the battery pack thermistor. The thermistor must be biased with an external pull-up to a voltage rail greater than
the ADC input range. In order to save current when the thermistor reading is not required, it can be biased from one of the general
purpose 10s such as GPO1. A resistor divider network should assure the resulting voltage falls within the ADC input range, in
particular when the thermistor check function is used.

ADING6

ADC generic input channel 6. ADING may be used as a general purpose unscaled input, but in a typical application, the PA
thermistor is connected here.
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ADIN7

ADC generic input channel 7, group 1. ADIN7 may be used as a general purpose unscaled input or as a divide by 2 scaled
input. In a typical application, an ambient light sensor is connected here. A second general purpose input ADIN7B is available
on channel 7. This input is muxed on the GPO4 pin. In the application, a second ambient light sensor is supposed to be connected
here.

TSX1 AND TSX2, TSY1 AND TSY2 - Note: The TS[xy] [12] inputs must not exceed BP or VCORE.

Touch Screen Interfaces X1 and X2, Y1 and Y2. The touch screen X plate is connected to TSX1 and TSX2, while the Y plate
is connected to Y1 and Y2. In inactive mode, these pins can also be used as general purpose ADC inputs. They are respectively
mapped on ADC channels 4, 5, 6, and 7. In interrupt mode, a voltage is applied to the X-plate (TSX2) via a weak current source
to VCORE, while the Y-plate is connected to ground (TSY1).

TSREF

Touch Screen Reference regulator. This regulator is powered from VCORE. In applications not supporting touch screen, the
TSREF can be used as a low current general purpose regulator, or it can be kept disabled and the bypass capacitor omitted.

ADTRIG
ADC trigger input. A rising edge on this pin will start an ADC conversion.

GNDADC
Ground for A to D circuitry.

THERMAL GROUNDS

GNDSUB1-9
General grounds and thermal heat sinks.
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PROGRAMMABILITY

INTERFACING OVERVIEW AND CONFIGURATION OPTIONS

The MC13892 contains a number of programmable registers for control and communication. The majority of registers are
accessed through a SPI interface in a typical application. The same register set may alternatively be accessed with an 12c
interface that is muxed on SPI pins. The following table describes the muxed pin options for the SPI and 12C interfaces. Further
details for each interface mode follow in this chapter.

Table 7. SPI/I?C Bus Configuration

Pin Name SPI Mode Functionality 12C Mode Functionality
CSs Configuration 3), Chip Select Configuration (44)
CLK SPI Clock SCL: I°C bus clock
MISO Master In, Slave Out (data output) SDA: Bi-directional serial data line
MOSI Master Out, Slave In (data input) A0 Address Selection *°)

Notes
43. CS held low at Cold Start configures interface for SPI mode; once activated, CS functions as the SPI Chip Select.

44. CS tied to VCORE at Cold Start configures interface for I2C mode; the pin is not used in I2C mode other than for configuration.
45. In 1°C mode, the MOSI pin hard wired to ground or VCORE is used to select between two possible addresses.

SPI INTERFACE

The MC13892 contains a SPI interface port, which allows access by a processor to the register set. Via these registers, the
resources of the IC can be controlled. The registers also provide status information about how the IC is operating, as well as
information on external signals.

The SPI interface pins can be reconfigured for reuse as an 12C interface. As a result, a configuration protocol mandates that
the CS pin is held low during a turn on event for the IC (a weak pull-down is integrated on the CS pin. With the CS pin held low
during startup (as would be the case if connected to the CS driver of an unpowered processor, due to the integrated pull-down),
the bus configuration will be latched for SPI mode.

The SPI port utilizes 32-bit serial data words comprised of 1 write/read_b bit, 6 address bits, 1 null bit, and 24 data bits. The
addressable register map spans 64 registers of 24 data bits each.

The general structure of the register set is given in the following table. Bit names, positions, and basic descriptions are
provided in SPI Bitmap. Expanded bit descriptions are included in the following functional chapters for application guidance. For
brevity's sake, references are occasionally made herein to the register set as the “SPI map” or “SPI bits”, but note that bit access
is also possible through the 12C interface option, so such references are implied as generically applicable to the register set
accessible by either interface.

Table 8. Register Set

Register Register Register Register
0 Interrupt Status 0 16 Unused 32 Regulator Mode 0 48 Charger 0
1 Interrupt Mask 0 17 Unused 33 Regulator Mode 1 49 USBO
2 Interrupt Sense 0 18 Memory A 34 Power Miscellaneous 50 Charger USB1
3 Interrupt Status 1 19 Memory B 35 Unused 51 LED Control 0
4 Interrupt Mask 1 20 RTC Time 36 Unused 52 LED Control 1
5 Interrupt Sense 1 21 RTC Alarm 37 Unused 53 LED Control 2
6 Power Up Mode Sense| 22 RTC Day 38 Unused 54 LED Control 3
7 Identification 23 RTC Day Alarm 39 Unused 55 Unused
8 Unused 24 Switchers 0 40 Unused 56 Unused
9 ACCO 25 Switchers 1 41 Unused 57 Trim O
10 ACC 1 26 Switchers 2 42 Unused 58 Trim 1
11 Unused 27 Switchers 3 43 ADC 0 59 Test 0
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Table 8. Register Set
Register Register Register Register
12 Unused 28 Switchers 4 44 ADC 1 60 Test 1
13 Power Control 0 29 Switchers 5 45 ADC 2 61 Test 2
14 Power Control 1 30 Regulator Setting 0 46 ADC 3 62 Test 3
15 Power Control 2 31 Regulator Setting 1 47 ADC4 63 Test 4

The SPI interface is comprised of the package pins listed in Table 9.

Table 9. SPI Interface Pin Description

SPI Bus Description
CLK Clock input line, data shifting occurs at the rising edge
MOSI Serial data input line
MISO Serial data output line
CS Clock enable line, active high

Interrupt Description
INT Interrupt to processor

Supply Description
SPIVCC Processor SPI bus supply

SPI INTERFACE DESCRIPTION

The control bits are organized into 64 fields. Each of these 64 fields contains 32-bits. A maximum of 24 data bits are used per
field. In addition, there is one “dead” bit between the data and address fields. The remaining bits include 6 address bits to address
the 64 data fields and one write enable bit to select whether the SPI transaction is a read or a write.

The register set will be to a large extent compatible with the MC13783, in order to facilitate software development.

For each SPI transfer, first a one is written to the read/write bit if this SPI transfer is to be a write. A zero is written to the read/
write bit if this is to be a read command only.

The CS line must remain high during the entire SPI transfer. To start a new SPI transfer, the CS line must go inactive and then
go active again. The MISO line will be tri-stated while CS is low.

To read a field of data, the MISO pin will output the data field pointed to by the 6 address bits loaded at the beginning of the
SPI sequence.

MOSI /Wrue_En X AddressS :( Addressd :l[ Address3 X Address2 J(Adaressw X Address 0 :l[ “Dead Bt x Data 23 X Data 22 ' Z l: Data 1 X Data 0 \
MISO ’( Data 23 H Data 22 , ZZ - Data 0 —

Figure 5. SPI Transfer Protocol Single Read/Write Access
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Preamble  First Address Preamble  Another Address

MOSI . 24 Bits Data .. 24 Bits Data ..
MISO =\ 24 Bits Data 24 Bits Data /

Figure 6. SPI Transfer Protocol Multiple Read/Write Access

SPI ELECTRICAL & TIMING REQUIREMENTS

The following diagram and table summarize the SPI electrical and timing requirements. The SPI input and output levels are
set independently via the SPIVCC pin by connecting it to the desired supply. This would typically be tied to SW4 programmed
for 1.80 V. The strength of the MISO driver is programmable through the SPIDRV[1:0] bits.

CS ’ -Ic-:\kper

-I::Ikhiqh T

'|; -I;e\low
clklow elhl

CLK

-Cvrthld

wost XUOOC X000 T X0 DXORCHOTOCNK

wl ol Hu  -H
miso —QOO0ONX X ... XB—

Figure 7. SPI Interface Timing Diagram
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Table 10. SPI Interface Timing Specifications
Parameter Description t min (ns)
tseLsu Time CS has to be high before the first rising edge of CLK 15
tsELHLD Time CS has to remain high after the last falling edge of CLK 15
tseLLOwW Time CS has to remain low between two transfers 15
tcLKPER Clock period of CLK 38
toLKHIGH Part of the clock period where CLK has to remain high 15
teLkLow Part of the clock period where CLK has to remain low 15
twrTSU Time MOSI has to be stable before the next rising edge of CLK 4.0
tWRTHLD Time MOSI has to remain stable after the rising edge of CLK 4.0
trRDsU Time MISO will be stable before the next rising edge of CLK 4.0
tRDHLD Time MISO will remain stable after the falling edge of CLK 4.0
tRDEN Time MISO needs to become active after the rising edge of CS 4.0
trRODIS Time MISO needs to become inactive after the falling edge of CS 4.0
Notes
46. This table reflects a maximum SPI clock frequency of 26 MHz
Table 11. SPI Interface Logic 10 Specifications
Parameter Condition Min Typ Max Units
Input Low CS, MOSI, CLK 0.0 - 0.3*SPIVCC \%
Input High CS, MOSI, CLK 0.7*SPIVCC - SPIVCC+0.3
Output Low MISO, INT Output sink 100 pA 0 - 0.2 \
Output High MISO, INT Output source 100 pA SPIVCC-0.2 - SPIVCC \%
SPIVCC Operating Range 1.75 - 3.1 \Y
CL =50 pF, SPIVCC =1.8V
SPIDRV[1:0] = 00 (default) - 11 - ns
MISO Rise and Fall Time SPIDRV[1:0] = 01 - 6.0 - ns
SPIDRV[1:0] = 10 - High Z - ns
SPIDRV[1:0] = 11 - 22 - ns
MC13892
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I2C INTERFACE

I2C CONFIGURATION

When configured for 12C mode (see Table 7) the interface may be used to access the complete register map previously
described for SPI access. The MC13892 can function only as an I2C slave device, not as a host.

I°C interface protocol requires a device ID for addressing the target IC on a multi-device bus. To allow flexibility in addressing
for bus conflict avoidance, pin programmable selection is provided through the MOSI pin to allow configuration for the address
LSB(s). This product supports 7-bit addressing only; support is not provided for 10-bit or General Call addressing.

The 12C mode of the interface is implemented generally following the Fast Mode definition which supports up to 400 kbits/s
operation. Timing diagrams, electrical specifications, and further details can be found in the 12c specification.

Standard 1°C protocol utilizes packets of 8-bits (bytes), with an acknowledge bit (ACK) required between each byte. However,
the number of bytes per transfer is unrestricted. The register map of the MC13892 is organized in 24-bit registers which
corresponds to the 24-bit words supported by the SPI protocol of this product. To ensure that the 12c operation mimics SPI
transactions in behavior of a complete 24-bit word being written in one transaction, software is expected to perform write
transactions to the device in 3 byte sequences, beginning with the MSB. Internally, data latching will be gated by the acknowledge
at the completion of writing the third consecutive byte.

Failure to complete a 3 byte write sequence will abort the I2C transaction and the register will retain its previous value. This
could be due to a premature STOP command from the master.

12C read operations are also performed in byte increments separated by an ACK. Read operations also begin with the MSB
and 3 bytes will be sent out, unless a STOP command or NACK is received prior to completion.

The following examples show how to write and read data to the IC. The host initiates and terminates all communication. The
host sends a master command packet after driving the start condition. The device will respond to the host if the master command
packet contains the corresponding slave address. In the following examples, the device is shown always responding with an ACK
to transmissions from the host. If at any time a NAK is received, the host should terminate the current transaction and retry the
transaction.

I2C DEVICE ID

The I2C interface protocol requires a device ID for addressing the target IC on a multi-device bus. To allow flexibility in
addressing for bus conflict avoidance, pin programmable selection is provided to allow configuration for the address LSB(s). This
product supports 7-bit addressing only. Support is not provided for 10-bit or General Call addressing.

Because the MOSI pin is not utilized for I2C communication, it is reassigned for pin programmable address selection by
hardwiring to VCORE or GND at the board level, when configured for I2C mode. MOSI will act as Bit 0 of the address. The 1°C
address assigned to FSL PM ICs (shared amongst our portfolio) is as follows:

00010-A1-A0, where the A1 and AO bits are allowed to be configured for either 1 or 0. It is anticipated for a maximum of two
FSL PM ICs on a given board, which could be sharing an I°C bus. The A1 address bit is internally hard wired as a “0”, leaving
the LSB AOQ for board level configuration. The A1 bit will be implemented such that it can be re-wired as a “1” (with a metal change
or fuse trim), if conflicts are encountered before the final production material is manufactured. The designated address is defined
as: 000100-A0.

I2C OPERATION

The 12C mode of the interface is implemented, generally following the Fast mode definition, which supports up to 400 kbits/s
operation. The exceptions to the standard are noted to be 7-bit only addressing, and no support for General Call addressing.
Timing diagrams, electrical specifications, and further details can be found in the 12c specification, which is available for
download at:

http://www.nxp.com/acrobat_download/literature/9398/39340011.pdf

Standard I2C protocol utilizes bytes of 8-bits, with an acknowledge bit (ACK) required between each byte. However, the
number of bytes per transfer are unrestricted. The register map is organized in 24-bit registers, which corresponds to the 24-bit
words supported by the SPI protocol of this product. To ensure that 12c operation mimics SPI transactions in behavior of a
complete 24-bit word being written in one transaction. The software is expected to perform write transactions to the device in 3
byte sequences, beginning with the MSB. Internally, data latching will be gated by the acknowledge at the completion of writing
the third consecutive byte.

Failure to complete a 3 byte write sequence will abort the I2C transaction, and the register will retain its previous value. This
could be due to a premature STOP command from the master, for example. 1°C read operations are also performed in byte
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increments separated by an ACK. Read operations also begin with the MSB, and 3 bytes will be sent out unless a STOP
command or NACK is received prior to completion.

The following examples show how to write and read data to the IC. The host initiates and terminates all communication. The
host sends a master command packet after driving the start condition. The device will respond to the host if the master command
packet contains the corresponding slave address. In the following examples, the device is shown always responding with an ACK
to transmissions from the host. If at any time a NAK is received, the host should terminate the current transaction and retry the
transaction.

Packet Device ‘ ‘

Type Address Register Address ‘ ‘

Host SDA I S B e R B B B Continuation
START 0 0 0
(to MISO) T R Y N B [ R N B B

Slave SDA
(from MISO)

xXOX>|

Host can
also drive
‘ another
Start instead
23 16 15 8 7 0 of Stop
HostSDA""""‘“""["““""
(to MISO) [ R T N R

Packet Master Driven Data Master Driven Data Master Driven Data
Type (byte 2) (byte 1) ( byte 0)

| | stor |

Slave SDA ‘
(from MISO)

ROX|

Figure 8. I2C 3 Byte Write Example

Packet ‘ Device ‘ ‘

Register Address Device Address
Type Address 9 ‘ ‘

Host SDA ‘ ‘ N ‘ ‘ S N B e ‘ ‘ ‘
START 0 00 START
(to MISO) [ R R N B ! [ R T T T T B B
R/W RIW

Slave SDA é
(from MISO) K

0
L '1i Continuation

Packet 13892 Driven Data 13892 Driven Data 13892 Driven Data HQSt can also
Type (byte 2) (byte 1) (byte 0) drive another

Start instead of
Stop

Host SDA ’ A ‘
K

STOP
(to MISO) CK‘ ‘

SIaveSDA||||\||“\||\|\|"|\\\\||‘
(from MISO) [ R R R B B

Figure 9. I12C 3 Byte Read Example
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12C INTERFACE

INTERRUPT HANDLING

CONTROL

The MC13892 has interrupt generation capability to inform the system on important events occurring. An interrupt is signaled
to the processor by driving the INT pin high. This is true whether the communication interface is configured for the SPI or 12C.

Each interrupt is latched so that even if the interrupt source becomes inactive, the interrupt will remain set until cleared. Each
interrupt can be cleared by writing a 1 to the appropriate bit in the Interrupt Status register. This will also cause the interrupt line
to go low. If a new interrupt occurs while the processor clears an existing interrupt bit, the interrupt line will remain high.

Each interrupt can be masked by setting the corresponding mask bit to a 1. As a result, when a masked interrupt bit goes high,
the interrupt line will not go high. A masked interrupt can still be read from the Interrupt Status register. This gives the processor
the option of polling for status from the IC. The IC powers up with all interrupts masked except the USB low-power boot, so the
processor must initially poll the device to determine if any interrupts are active. Alternatively, the processor can unmask the
interrupt bits of interest. If a masked interrupt bit was already high, the interrupt line will go high after unmasking.

The sense registers contain status and input sense bits so the system processor can poll the current state of interrupt sources.
They are read only, and not latched or clearable.

Interrupts generated by external events are debounced, meaning that the event needs to be stable throughout the debounce
period before an interrupt is generated.

BIT SUMMARY

Table 12 summarizes all interrupt, mask, and sense bits associated with INT control. For more detailed behavioral
descriptions, refer to the related chapters.

Table 12. Interrupt, Mask and Sense Bits

DebounceTi

me Section

Interrupt Mask Sense Purpose Trigger

ADCDONEI ADCDONEM - ADC has finished requested L2H 0 page 100
conversions

ADCBIS has finished requested

ADCBISDONEI ADCBISDONEM - . L2H 0 page 100
conversions

TSI TSM - Touch screen wake-up Dual 30ms page 100
CHGDETS Charger detection sense is 1 if 32 ms

CHGDETI CHGDETM detected Dual page 89
CHGENS Charger state sense is 1 if active 100 ms

USBOVI USBOVM USBOVS S e g hold Dual | 60 us page 89

CHGREVI CHGREVM - Charger path reverse current L2H 1.0 ms page 89

CHGSHORTI CHGSHORTM - Charger path short circuit L2H 1.0 ms page 89

Charger fault detection
00 = Cleared, no fault
CHGFAULTI CHGFAULTM CHGFAULTSI1:0] 01 = Charge source fault L2H 10 ms page 89
10 = Battery fault

11 = Battery temperature

Charge current below threshold

CHGCURRI CHGCURRM CHGCURRS Sense is 1 if above threshold H2L 1.0 ms page 89
CCcCVI CCCVM CCCVSs CCCVI transition detection Dual 100 ms page 89
SunS e | o | aoms | pagen
Low battery detect
LOBATLI LOBATLM LOBATLS Sense is 1 if below LOBATL L2H 0 page 54
threshold
L2H: 20-

USB B-session valid 24 ms
BVALIDI BVALIDM BVALIDS Dual page 1

Sense is 1 if above threshold H2L: 8-
12ms

—

1
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FUNCTIONAL DEVICE OPERATION

12C INTERFACE
Table 12. Interrupt, Mask and Sense Bits
. DebounceTi .
Interrupt Mask Sense Purpose Trigger me Section
Low battery warning
LOBATHI LOBATHM LOBATHS Sense is 1 if above LOBATH Dual 30 us page 54
threshold.
L2H: 20-
VBUSVALIDI VBUSVALIDM VBUSVALIDS Detects A-Session Valid on VBUS | Dual aéélr_‘ns& page 111
12 ms
IDFLOATI IDFLOATM IDFLOATS ID floating detect. Sense is 1 if Dual 90 us page 111
above threshold
IDGNDI IDGNDM IDGNDS USBID ground detect. Senseis 1| 1 | gg g page 111
if not to ground
IDFACTORYI IDFACTORYM IDFACTORYS ID voltage for Factory mode detect | g, page 111
Sense is 1 if above threshold
Wall charger detect Dual 1.0ms
CHRGSE1BI CHRGSE1BM CHRSE1BS Regulator short-circuit protection ) page 89
) L2H 200 ps
tripped
SCPI SCPS _ Short f:lrcwt protection trip L2H 0 page 71
detection
BATTDETBI BATTDETBM BATTDETBS Battery removal detect Dual 30 ms page 100
1HZI 1HZM - 1.0 Hz time tick L2H 0 page 49
TODAI TODAM - Time of day alarm L2H 0 page 49
H2L 30ms ™ 54
PWRONI PWRON1M PWRON1S PWRONT event ms page 22
Sense is 1 if pin is high. L2H 30 ms page 54
H2L 30 ms @47 54
PWRON2I PWRON2M PWRON2S PWRON2 event ms page 22
Sense is 1 if pin is high. L2H 30 ms page 54
H2L 30 ms @47 54
PWRON3I PWRON3M PWRON3S PWRON3 event ms page 22
Sense is 1 if pin is high. L2H 30 ms page 54
SYSRSTI SYSRSTM - 33; stom reset through PWRORNX 1121 | 0 page 54
WDIRESETI WDIRESETM - WDI silent system restart L2H 0 page 54
PCI PCM - Power cut event L2H 0 page 54
WARMI WARMM - Warm Start event L2H 0 page 54
MEMHLDI MEMHLDM - Memory Hold event L2H 0 page 54
Clock source change
CLKI CLKM CLKS Sense is 1 if source is XTAL Dual 0 page 49
RTCRSTI RTCRSTM _ RTC reset or intrusion has L2H 0 page 49
occurred
THWARNHI THWARNHM THWARNHS Thermal warning higher threshold | p, 30 ms page 71
Sense is 1 if above threshold
THWARNLI THWARNLM THWARNLS Thermal warning lower threshold | ) | 3 g page 71
Sense is 1 if above threshold
LPBI LPBM LPBS Low-power boot interrupt Dual 1.0 ms page 89
Notes

47. Debounce timing for the falling edge can be extended with PWRONxDBNCJ[1:0]; refer to Power Control System for details.

Additional sense bits are available to reflect the state of the power up mode selection pins, as summarized in Table 13.
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Table 13. Additional Sense Bits

Sense Description Section

00 = MODE grounded
MODES[1:0] 10 = MODE to VCOREDIG page 40
11 = MODE to VCORE

00 = PUMS grounded
01 = PUMS open

PUMSXS[1:0] 10 = PUMS to VCOREDIG page 54
11 = PUMS to VCORE
0 = Single path

CHRGSSS 1 = Serial path page 89

SPECIFIC REGISTERS

IDENTIFICATION
The MC13892 parts can be identified though identification bits which are hardwired on chip.

The version of the MC13892 can be identified by the ICID[2:0] bits. This is used to distinguish future derivatives or
customizations of the MC13892. The bits are set to ICID[2:0] = 111 and are located in the revision register.

The revision of the MC13892 is tracked with the revision identification bits REV[4:0]. The bits REV[4:3] track the full mask set
revision, where bits REV[2:0] track the metal revisions. These bits are hardwired.

Table 14. IC Revision Bit Assignment

Bits REV[4:0] IC Revision
10001 Pass 3.1

The bits FIN[3:0] are Freescale use only and are not to be explored by the application.

The MC13892 die is