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1 Overview

AXP803 is customized PMIC for multi-power rails required SOC platform.

AXP803 is a highly integrated PMIC targeting at Li-battery (Li-ion or Li-polymer) applications that require
multi-channel power conversion outputs. It provides an easy and flexible power management solution for

processors to meet the increasingly complex and accurate requirements on power control.

AXP803 comes with an adaptive USB3.0-compatible Flash Charger that supports up to 2.8A charge curre

also supports 22 channels power outputs (including 6-CH DCDCs). To ensure the security and stability of t
power system, AXP803 provides multiple channels 12-bit ADC for voltage/current/temperature and
integrates protection circuits such as OVP, UVP, OTP, and OCP. Moreover, AXPg tur e
E-Gauge™(Fuel Gauge) system, making power gauge easy and exact.

‘
In addition, AXP803 embraces a fast interface for the system to dyna adj utput voltage and enable

power outputs so that the battery life can be extended to the large

Besides, AXP803 features an IPS™ (Intelligent P Ie@
ACIN/USB and Li-battery to system load
68

(‘ackaga and the package is Pb free.

hane, DVRDesktop, Dongle

sparently select power path among

AXP803 is available in 8m

Applications :

omputer

rted processors and corresponding part numbers

Compatible Processor Application Part Number

Allwinner Axx Tablet AXP803

AXP803 Datasheet(Revision 1.0) Copyright © 2015 X-Powers Limited. All Rights Reserved. 8
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2 Feature

--6 Frequency spread DCDCs

€ DCDC1: PFM/PWM, 1.6-3.4V, 0.1V/step, 19 steps, IMAX=1.5A

DCDC2: PFM/PWM, 0.5-1.20V, 10mV/step, 1.22-1.30V, 20mV/step, IMAX=3A, DVM

DCDC3: PFM/PWM, 0.5-1.20V, 10mV/step, 1.22-1.30V, 20mV/step, IMAX=3A, DVM

DCDC4: PFM/PWM, 0.5-1.20V, 10mV/step, 1.22-1.30V, 20mV/step, IMAX=3A, DVM

DCDC5: PFM/PWM, 0.8-1.12V, 10mV/step, 1.14-1.84V, 20mV/step, IMAX=2.5A, DVM, default set by
DC5SET

€ DCDC6: PFM/PWM, 0.6-1.10V, 10mV/step, 1.12-1.52V, 20mV/step, IMAX=2.5A, DVM

€ DCDC2/3/4:71+5 steps; DCDC5:33+37 steps; DCDC6:51+21steps

€ DVM(Dynamic Voltage scaling Management) ramp rate: 2.5mV/us at DCDC freque MHz

€ Dual-Phase: DCDC2/3 can be set as Dual-phase, and DCDC5/6 can be set as another Dua has@

*
*
*
*

--16 LDOs & Switch
€ RTCLDO: fixed 3.0V or 1.8V, IMAX=100mA, always enable
ALDO1: Analog LDO, 0.7-3.3V, 100mV/step, 27 steps, IMAX=500

*
*
€ ALDO3: Analog LDO, 0.7-3.3V, 100mV/step, 2
€ DLDO1: Analog LDO, 0.7-3.3V, 100mV/step,
4 DLDO2: Analog LDO, 0.7-3.4V, 1#

.9V, 50mV/step; 25 steps, IMAX=200mA, input is ELDOIN
¢ ELDO , 0.7-1.9V, 50mV/step; 25 steps, IMAX=200mA, input is ELDOIN
¢ FuRO al LDO, 0.7-1.45V, 50mV/step, 16 steps, IMAX=300maA, input is FLDOIN
02: Digital LDO, 0.7-1.45V, 50mV/step, 16 steps, IMAX=100mA, input is FLDOIN
€ GPIOOLDO: Analog LDO, 0.7-3.3V, 100mV/step, 27 steps, IMAX=100mA, input is ALDOIN
€ GPIOL1LDO: Analog LDO, 0.7-3.3V, 100mV/step, 27 steps, IMAX=150mA, input is ALDOIN
€ CHGLED: GND switch for motor or LED, IMAX=100mA
--TWI(Two wire serial interface) supporting standard and quick slave mode, slave Addr is 0x68/0x69 or Ox6A/6B
by customer
--RSB(Reduced Serial Bus) supporting for Allwinner platform, slave Addr is 0x01D1 or 0x0273 by customer
--Intelligent Power Select (IPS), VBUS-IPSOUT is 125mQ typically, and ACIN-IPSOUT is 80mQ typically.
--Adaptive Li battery PWM charger with current total up to 2.8A

--Battery Fuel Gauge and coulomb counter

AXP803 Datasheet(Revision 1.0) Copyright © 2015 X-Powers Limited. All Rights Reserved. 9
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--Power output on/off press key

--Internal Temperature sensor and protection

--Safe and Soft start up

AXP803 Datasheet(Revision 1.0) Copyright © 2015 X-Powers Limited. All Rights Reserved. 10
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3 Typical Application
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Figure 3-1. AXP803 Typical Application Diagram
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4 Pin Map
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Figure 4-1. AXP803 Pin Map
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5 Pin Description

Pin Description

Table 5-1. Pin Description

Num Name Type Description
1 ELDO2 0] Output pin of ELDO2
2 ELDO3 0 Output pin of ELDO3
3 FLDO1 0] Output Pin of FLDO1
4 FLDOIN Pl FLDOs input source
5 FLDO2 0] Output Pin of FLDO2
6 VIN5 Pl DCDCS input source
7 LX5 10 Inductor Pin for DCDC5
8 DCDC5 I DCDC5 feedback pin
9 DCDC6 I DCDC6 feedback pin
10 LX6 10 Inductor Pin for DCDC6
11 VING Pl DCDC6 input source
12 GND G
13 DLDO4 0]
14 DLDO3 0]
15 DLDOIN PI'
16 DLDO2
17 DLDO1 0] Output Pin of DLDO1
18 Swou Output pin of switch form DCDC1
19 DCDC1 input source
I DCDC1 feedback and Switch(from DCDC1 to SWOUT) input pin
10 Inductor Pin for DCDC1
Pl DCDC4 input source
LX4 10 Inductor Pin for DCDC4
24 DCDC4 I DCDC4 feedback pin
25 GND G GND for internal analog circuit
26 DP I Charger detection, USB D+
27 DM I Charger detection, USB D-
28 ALDO1 o Output pin of ALDO1
29 ALDO2 o Output pin of ALDO2
30 TS | Battery Temperature Sensor Input or an External ADC Input
31 ALDO3 0 Output pin of ALDO3
32 ALDOIN PI ALDOs and internal module input source

AXP803 Datasheet(Revision 1.0)

Copyright © 2015 X-Powers Limited. All Rights Reserved. 13
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Num Name Type Description
33 VREF 0 Internal reference voltage, connect a 1uF capacitor to ground
General purpose 1/0 or LDO by REG92H. When it's digital input,
the logic high level is 1.5V, and the logic low level is 0.5V
34 GPIO1 10
typically. When it's digital output, the logic high level is decided
by REG93H.
General purpose 1/O/ADC input or LDO by REG90H. When it's
digital input, the logic high level is 1.5V, and the logic low level is
35 GPIOO 10
0.5V typically. When it's digital output, the logic high level is
decided by REG91H.
36 LX3 10 Inductor Pin for DCDC3
37 LX3 10 Inductor Pin for DCDC3
38 VIN3 Pl DCDC3 input source
39 VIN2 PI DCDC2/3 input source
40 VIN2 Pl DCDC2 input source
41 DCDC3 I DCDC3 feedback pin
42 DCDC2 I DCDC2 feedback pi
43 LX2 10
44 LX2 10
45 GND G '
46 PWROK 0
a7 SCK for serial interface, need a 2.2KQ Pull High.
48 SDA (0] Data pin for serial interface, need a 2.2KQ Pull High.
Output pin of RTCLDO
0] Internal logic power, 1.8V
10 VBUS select or not setting pin
BAT to PS extern PMOS driver
CHGLED 0 Charger status indication
54 VBUS Pl VBUS input
55 IPSOUT PO System power source
56 IPSOUT PO System power source
57 ACIN Pl ACIN input
58 ACIN Pl ACIN input
59 GND G GND for internal analog circuit
60 PWRON I Power On-Off key inputs Internal 100k pull high to VINT pin
61 IRQ 0] Interrupt output, open drain output, need a 10KQ Pull High
62 DC5SET I Setting DCDC5 default Output Voltage, this pin must tied to

AXP803 Datasheet(Revision 1.0) Copyright © 2015 X-Powers Limited. All Rights Reserved. 14
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Name Type Description
GND/VINT or floating.

63 LOADSENSE | PWM Charger Current Sense Resistance Positive Input
64 BATSENSE | PWM Charger Current Sense Resistance Negative Input
65 LX_CHG 10 Inductor Pin for PWM Charger
66 VIN_CHG | Charger input source
67 ELDOIN P ELDOs input source
68 ELDO1 0] Output pin of ELDO1
69 EP G Exposed pad, connected to PCB ground

AXP803 Datasheet(Revision 1.0) Copyright © 2015 X-Powers Limited. All Rights Reserved. 15
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6 Block Diagram
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Figure 6-1. AXP803 Block Diagram
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Absolute Maximum Ratings

7 Absolute Maximum Ratings

Table 7-1. Absolute Maximum Ratings

SYMBOL DESCRIPTION VALUE UNITS
VBUS/ACIN Input Voltage Range -0.3to 11 \Y
Vrio1 Voltage Range on pins IRQ, PWROK -0.3to 5.5 \
VRioz Voltage Range on pins SCK, SDA, GPIOO, GPIO1, | -0.3toIPSOUT+0.3 \Y,
N_VBUSEN
Vrio3 Voltage Range on pin PWRON -0.3to 2.1
T; Operating Junction Temperature Range 125
Ta Operating Temperature Range 30 85 [
Ts Storage Temperature Range -40 0
Tieap Maximum Soldering Temperature (at leads, 10sec) 2 C
Vesp Maximum ESD stress voltage,Human Body Model >200 Y
Po Internal Power Dissipation D mW

&
o‘\&
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8 Electrical Characteristics

Table 8-1. Electrical Characteristics

Electrical Characteristics

SYMBOL DESCRIPTION CONDITIONS MIN TYP MAX UNITS

ACIN

Vacin ACIN input voltage 3.5 5 7 Vv

lacLim ACIN input current limit 1500 1500 4000 mA
Internal Ideal Diode On

Racin ACIN to IPSOUT
Resistance

VBUS

VyBuUsIN VBUS Input V0|tage 3.5

lsusum VBUS input current limit 100

Vuvio VBUS Under Voltage Lockout

Vour IPSOUT Output Voltage
Internal Ideal Diode On

Rveus VBUS to IPSOUT mQ
Resistance

Battery Charger

VrraT BAT Charge Target V0|t‘ 4.2 4.35 Y%

IcHra Charge Curre 1200 2800 mA

lTRKL 10% mA
IcHra

Vrrie 3.0 Vv

Threshold Voltage
-100 mV
Relative to V1ARGET
arger Safety Timer

TrIMERL Trickle Mode 40 50 70 min
Termination Time
Charger Safety Timer

Trimer2 CC Mode 360 480 720 min
Termination Time
End of Charge Indication Current

lenD CV Mode 10% 10% 20% mA
Ratio to lcHra

ltoLer The tolerance of charge current lchrg = 0.2A - 2.8A +3% +5% +10% mA
The tolerance of charge target

V1oLer +0.5% |V
voltage

NTC

AXP803 Datasheet(Revision 1.0)

Copyright © 2015 X-Powers Limited. All Rights Reserved.
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Electrical Characteristics

Cold Temperature Fault
ViTF-work Threshold Voltage For Battery Set by REG3CH 0 3.226 3.264 \
Work
Hot Temperature Fault Threshold
ViTE-work Set by REG3DH 0 0.282 3.264 |V
Voltage For Battery Work
Cold Temperature Fault
Vitr-charge Threshold Voltage For Battery Set by REG38H 0 2.112 3.264 \
Charge
Hot Temperature Fault Threshold
Vitr-charge Set by REG39H 0 0.397 3.264 |V
Voltage For Battery Charge
Off Mode Current
lzaTORF OFF Mode Current BAT=3.7V
DCDC
fosc Oscillator Frequency Default
L Inductor value
DCDC1
lving Input Current
limbct Switch Current Limit of‘)S 2000 mA
Incoct Available Outp 1500 mA
Vbeoe1 Output Voltag 1.6 3.3 3.4 \Y
Coumt 10 10%2 66 WF
DCDC2
PFM Mode
50 HA
Incocz =0
lLimpc2 itch Current Limit Per PMOS PWM Mode 3900 mA
Available Output Current PWM Mode 3000 mA
Vbeoez Output Voltage 0.5 0.9 1.3 \Y
CouT2 Output capacitor value 10 10*2 66 WF
DCDC3
PFM Mode
lvinz Input Current 50 HA
Incpes =0
lLimpc3 Switch Current Limit Per PMOS PWM Mode 3900 mA
Iococs Available Output Current PWM Mode 3000 mA
Vbeoes Output Voltage 0.5 0.9 1.3 Vv
AXP803 Datasheet(Revision 1.0) Copyright © 2015 X-Powers Limited. All Rights Reserved. 19
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Electrical Characteristics

Couts Output capacitor value 10 10*2 66 MF
DCDC4
PFM Mode
lving Input Current 50 KA
Ipcoca =0
limpca Switch Current Limit of PMOS PWM Mode 3900 mA
Iococa Available Output Current PWM Mode 3000 mA
Vboepea Output Voltage 0.5 0.9 1.3 \Y
CouTa Output capacitor value 10 10*2 66 UF
DCDC5
PFM Mode
lvina Input Current
Incoes =0
lLimpcs Switch Current Limit of PMOS PWM Mode
Incocs Available Output Current PWM Mode
Vbeoes Output Voltage DC5SET is tied to GND
Coura Output capacitor value
DCDC6
Iving Input Current
ILimbcs Switch Current Limit of,JS 3000 mA
Incocs Available Outp 2500 mA
Vbeoes Output Voltag 0.6 0.9 1.52 v
Couts 10 10*2 66 uF
lrrcpo=1mMA 1.80r3.0 \
60 mA
Output Voltage laipor=1mA 0.7 3.3 \Y
laLpo1 Output Current 500 mA
lq Quiescent Current 60 pA
PSRR Power Supply Rejection Ratio Vapo1=3V,f=1kHz 70 dB
en Output Noise,20Hz-80KHz Vapo1=1.8V,lap01=10mA 40 UVRMS
ALDO2
VaLpo2 Output Voltage laipoz=1mA 0.7 3.3 \Y
laLpo2 Output Current 300 mA
lq Quiescent Current 60 A

AXP803 Datasheet(Revision 1.0)
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Electrical Characteristics

PSRR Power Supply Rejection Ratio Vapo2=3V, f=1kHz 70 dB
en Output Noise,20Hz-80KHz Vapo2=1.8V,lap02=10mA 40 UVRMS
ALDO3
Valpos Output Voltage lapoi=1mA 0.7 3.0 3.3 \Y
laLpo3 Output Current 200 mA
lq Quiescent Current 60 A
PSRR Power Supply Rejection Ratio Vaipos=3V, f=1kHz 70 dB
en Output Noise,20Hz-80KHz Vapo3=1.8V,lapo3=10mA 40 UVRMS
DLDO1
Vbipo1 Output Voltage IpLpo1=1mMA 0.7 3.3
IpLbo1 Output Current 500
lq Quiescent Current
PSRR Power Supply Rejection Ratio Vpipo1=3V, f=1kHz
en Output Noise,20Hz-80KHz Vpoo1=1.8V,lppo1=10mA RMS
DLDO2
VbLoo2 Output Voltage Iplpo2=1mA Vv
IbLbo2 Output Current mA
lq Quiescent Current HA
dB
MVRMS
Ipipoz=1mA 0.7 33 \
300 mA
60 pA
er Supply Rejection Ratio Vbioosz=3V, f=1kHz 70 dB
Output Noise,20Hz-80KHz Vp1oo3=1.8V,lppo3=10mA 40 UVRMS
DLDO4
Voiooa Output Voltage IpLpoa=1mA 0.7 3.3 \Y
IbLooa Output Current 500 mA
lq Quiescent Current 60 pHA
PSRR Power Supply Rejection Ratio Vpipoa=3V, f=1kHz 70 dB
en Output Noise,20Hz-80KHz Vpooa=1.8V,lp pos=10mA 40 UVRMS
ELDO1
VEwo1 Output Voltage lelpo1=1mA 0.7 1.9 Vv
AXP803 Datasheet(Revision 1.0) Copyright © 2015 X-Powers Limited. All Rights Reserved. 21
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Electrical Characteristics

(1.8V for AXP803)

lebo1 Output Current 400 mA
lq Quiescent Current 35 A
PSRR Power Supply Rejection Ratio Vepo1=1.2V, f=1kHz 65 dB
ELDO2
Veino2 Output Voltage leipo2=1mA 0.7 1.9 \Y
leoo2 Output Current 200 mA
lq Quiescent Current 35 A
PSRR Power Supply Rejection Ratio Vewo2=1.2V, f=1kHz
ELDO3
VEwos Output Voltage lepo3=1mA 0.7
lewoos Output Current
lq Quiescent Current
PSRR Power Supply Rejection Ratio Vewo3=1.2V, f=1kHz
FLDO1
Vro1 Output Voltage lrpo1=1mA
lFLpo1 Output Current mA
lq Quiescent Current 35 HA
PSRR Power Supply RejectiorRati 65 dB
FLDO2
VELbo2 Output Volt lripo2=1mA 0.7 0.9 1.45 \
lrLpo2 Ou 100 mA
lg 35 HA
PSRR pbply Rejection Ratio Vio2=1.2V, f=1kHz 65 dB
GPIOOLD
REG90H[2:0]=011,
Output Voltage 0.7 33 \
lpiootbo=1mMA
lgpi00LDO Output Current REG90H[2:0]=011 100 mA
lq Quiescent Current REG90H[2:0]=011 35 MA
REG90H[2:0]=011
PSRR Power Supply Rejection Ratio 65 dB
Vepioo=3V, f=1kHz
GPIO1LDO
REG92H[2:0]=011,
Vepioilbo Output Voltage 0.7 3.3 \Y
lgpio1po=1mMA
lpio1LD0 Output Current REG92H[2:0]=011 150 mA

AXP803 Datasheet(Revision 1.0)
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Quiescent Current REG92H[2:0]=011 35 MA
REG92H[2:0]=011
PSRR Power Supply Rejection Ratio 65 dB
VGP|01=3V, f=1kHz
CHGLED
ReHaLep Internal Ideal Resistance Supply Voltage is 0.3V 2 Q
TWSI
Vee Input Supply Voltage 1.8 3.3 \
Addr TWSI Slave Address (7 bits) 0x34 0x35
fsck Clock Operating Frequency 400
Vi SCK/SDA Logic Low Voltage 0.3*Vc
SDA is Open drain pin
Viu SCK/SDA Logic Low Voltage 0.7*V¢c
t Clock Data Fall Time 2.2Kohm Pull High
t, Clock Data Rise Time 2.2Kohm Pull High
RSB
Addr TWSI Slave Address
VINT
Internal power supply for logic
Vint L \Y
circuit
Related 10: PWRON &
Internal resist
Rpull-up 50 100 KQ
VINT
0.5 Vv
13 2.1 Y
IRQ is open drain output pin, pull 0.3 \Y
up to 10 power (Vo) by 10KQ 0.7*V\o Vio Vv
d 10: PWROK
Vi Logic Low Voltage 0.3 \
PWROK is push-pull output pin,
0.7*
Viy Logic High Voltage pull up to Vgreipo internal Virewo | V
VRTCLDO
Related 10: GPIOO
Vi Logic Low Voltage 0.5 \
REG90H[2:0]=010, digital input
Viu Logic High Voltage 1.3 \
Vi Logic Low Voltage REG90H[2:0]=000, drive low 0.3 \"
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REG90H[2:0]=001, drive high

Viu Logic High Voltage 0.7 33 33 \
(high level set by REG91H)

Related 10: GPIO1

Vi Logic Low Voltage 0.5 \
REG92H[2:0]=010, digital input

Viu Logic High Voltage 13 \Y

Vi Logic Low Voltage REG92H[2:0]=000, drive low 0.3 \Y,

REG92H[2:0]=001, drive high
ViH Logic High Voltage 0.7 3.3 3.3 \"
(high level set by REG93H)
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9 Control and Operation

When AXP803 works, the TWSI (two wire serial interface) SCK/SDA pin is pulled up to system 10 power, and
this interface can be used by HOST to access and adjust AXP803’s working status. The RSB interface is fixed for
Allwinner SOC platform.

Note that the external power hereinafter is ACIN or VBUS input.

9.1 Power on/off and Power sequences

PMIC has power off and power on status. When at off state, all voltage outputs are turvff exc CCURTC,
IPS, VINT and charger. At this time if powered by battery, the total power consumption is lly 40

9.1.1 Power on/off sources &

Power on source Q

Below are the 2 power up sources supported by AXR80S i anical offstate:

1. Charger insertion (including ACIN gd VBUS i

2. Power on key pressed

Power off sourc

hat c igger power down of PMIC:
PSOUT too low); or

Power on from charger insertion

The PMIC will start the power on sequence by a charger insertion. A charger insertion is detected from a rising
voltage on the ACIN/VBUS node. If 4.1V< ACIN/VBUS < 7.0V, the charger will start charging immediately and
autonomously. The existence of ACIN/VBUS is stored in REG 00H[7/5].

Power on from power key pressed
The Power On Key(PWROK) can be connected between PWRON pin and GND of AXP803. AXP803 can

automatically identify the status and then correspond respectively.
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The PMIC should be able to start the power on sequence from a power on key pressed. The PMIC has a
configurable timer to detect the power on key hold time. Power on key signal in AXP803 is referred as POK.
Once falling edge is detected on POK, PMIC timer will start counting the hold time. POK signal has to be low for
at least 32ms for it to be considered a valid signal. If the power on key hold time exceeds the timer threshold
(ONLEVEL determined by REG36H [7:6]), the PMIC will start the power on sequence. Otherwise the PMIC will

remain off.

Power off from ALDOIN< Vo
PMIC will constantly monitor voltage level of ALDOIN which is connected to IPSOUT. When VALDOIN < VOFF
(default is 2.9V, set in REG 31H[2:0]), PMIC will force shutdown. There will be 500us de-bounce circui

ALDOIN detection and adjusted hysteresis voltage to prevent false trigger. After force shutdown occurre

PMIC will remain off and wait for power on event to boot up.

VOFF and the compensated hysteresis voltage as below:

Table 9-1. VOFF and the compensated hyste

Vore condition iti eresis)

VOFF <= 3OV
VOFF =3.1V 0.2V
F=98.2Vor3.3 0.1v

ppened. Faulty event includes ACIN/VBUS>7V, PMIC internal
set in REG 8FH [2]) and DCDC output drop more than 15% than the

power on key pressed

wer on key pressed, POK signal assert low and need to remain low for 32ms to be considered valid.
PMIC has configurable timer to detect power on key hold time. If POK remain low for less than IRQLEVEL (set in
REG 36H [5:4]), POKSIRQ will be set. For POK hold time > IRQLEVEL, POKLIRQ will be set. Typically, the system

uses POKLIRQ to allow user to express their demands for Host shutdown.
If POK remain low for more than OFFLEVEL (set in REG 36H [1:0]), POKOIRQ will be issued. After IRQ issued,
PMIC will wait for a period of time before it force shutdown (set in REG36H[3]). The PMIC can be turned on

automatically (set in REG36[2]). The waiting period is programmable from Os to 70s(set in REG37H[2:0]).

If POK width is more than 16s, then PMIC will force shutdown immediately. This feature can be set in REG 8FH
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[3]. When PMIC force shutdown, VCC_RTC will be shut off for 2 seconds, with 1K resistor to pull VCC_RTC to

ground and then it will turn back on.

PB. timer
>|IROLEVEL

Mo

PB. timer
*OFFLEVEL

Force shutdown

Figure 9-1. Power off by power on key pressed

wer off by write 1 to REG32[7]
If Host write 1 to REG32[7] of PMIC, the AXP803 will shutdown by itself. It's called soft power off.

9.1.2 Sleep and wakeup

To switch from power on mode to sleep mode, several power outputs should be disable.After that,REG31[3]

can be used to control whether following sources can be used to trigger wakeup.

1. ACIN connection/disconnection(REG40[6:5] is set to 1);
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2. VBUS connection/disconnection(REG40[3:2} is set to 1);

3. POK press-long-key(REG44[3] is set to 1);

4. POK negative edge(REG44[5] is set to 1);

5. Battery low power warning Level 2(REG43[1:0]are set to 1);

6. Detection of positive/negative edge when GPIO[1:0] functions is
input (REG4C[1:0],REG90[7:6] and REG92[7:6] are set to 1);

7. Software wakeup(REG31[5] is set to 1);

8. IRQ wakeup(REGS8F[7] is set to 1);

9. Charging or Charge Done(REG41[3:2] are set to 1). :

After wakeup is triggered, each power output can be restored to default state imfi ow‘u
The Figure 9-2 is the Sleep/Wakeup control process. Q

o‘\&
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Set REG31[1] to 1 to enable the
wakeup function,and PMIC will
record the REGIOH,REG12H,
and REG13H settings

A

Set REGI0H.REG12H, and
REGI13H registers to disable
related power rails

Sleep,wait for wakeup triggers

Wakeup triggers?

entPower Select)

|
AXP803ihas ntelligent Power Select (IPS) to select the appropriate source to power the system. The output of
OUT will then be used as power source for downstream regulators and battery charger. For single input

power source system, the power source could be connected to ACIN and VBUS.
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9.2.1 IPS overview

Input Power Sources Block Diagram

Control and Operation

ACIN —

VBUS —

IPSOUT

-
E‘
“

IPS

AN

VBAT-EXT

T

Charger
Controler

; LOADSENSE

BATSENSE

Single Input Power Sou

VBUS

Figure 9-4. Single Input Power Source Connection Diagram

o If only Li- Battery is available, and no external power input, Li- Battery is used for power input;

o If external power is available (ACIN or VBUS), it is preferred in power supply;

o If both ACIN and VBUS are available but not short together, then ACIN is preferred in power supply;

o If both ACIN and VBUS are available and short together, they will be used at the same time;

o  If the current is still insufficient, charge current will be reduced to zero, and Battery is used for one of

power sources;

o If Li- Battery is available, it will “Seamlessly” switch to Li- Battery once external power is removed.
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9.2.2 IPSOUT source selection

Control and Operation

There are two power source,ACIN source is channeled to IPSOUT when REG 3AH[7] is set to O (default). For

whatever reason, if ACIN source need to be disconnected from IPSOUT, set REG 3AH[7] to 1. VBUS source is

channeled to IPSOUT when REG 30H[7] is set to O (default). For whatever reason, if VBUS source need to be
disconnected from IPSOUT, set REG 30H[7] to 1. Note that when BC Detection module is detecting, REG 2CH[2]
=1, VBUS to IPSOUT channel is OFF. We can shorted ACIN and VBUS together to Reduce power path Resistor,
and AXP803 can auto detect it and report it in REGOOH[1].

ACIN Select Setting

Table 9-2. ACIN Select Setting

REG 3AH

Description

Bit 7

ACIN path select control when ACIN valid
0: ACIN path selected
1: ACIN path not selected

VBUS Select Setting

Select Setting

REG 30H[7]

VBUS_SEL

1

0

0

Table 9-4. REG 30H

Description R/W Default
VBUS path select control (VBUS_SEL) when VBUS valid
0: VBUS path selected RW 0
1: VBUS path not selected
Table 9-5. REG 2CH
REG 2CH Description R/W Default
BC_status (BC Detection status)
Bit 2 1: Detecting, this bit is set when BC Detection start RW 0
0: Detection complete
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Input Source Select Setting
Table 9-6. Input Source Select Setting

VBUS_SEL REG O0H[6] REG O0H[4] REG O0H[1] IPSOUT from

X 0 0 X VBAT-EXT

X 1 X 0 ACIN

0 0 1 X VBAT-EXT

1 0 1 0 VBUS

1 0 1 1 VBUS

0 1 1 1 VBAT-EXT

X 1 0 1 ACIN

1 1 1 1 ACIN+VBUS

Table 9-7. REG 00H

P

REG O0H

Bit 6

Bit 4

e

o | O

Description w
Indication ACIN can be used or not
Indication VBUS can be used or not
9.2.3 ACIN current/voltage limita ne

ACIN input power source h

vol ) setting and current limit setting. When the input

source voltage drops belo it is dered as not having sufficient power. IPS will limit the

current draw automatica rce voltage is hold to this minimum level.

s maxiof VBAT+0.15V or 3AH[5:3] whereas ACIN current limit can be set through REG

Table 9-8. REG 3AH
Description R/W

Default

ACIN VHOLD setting bit2-0
000: 4.0v; 001:4.1v; 010:4.2v; 011:4.3V; RW 000
100:4.4v; 101:4.5Vv; 110:4.6V; 111:4.7V

Bit 5:3

ACIN current limited setting bit2-0

000: 1.5A; 001:2.0A; 010:2.5A; 011:3.0A;
100: 3.5A; 101:4.0A; 010&011: Reserved RW 000
Note: when ACIN and VBUS is shorted on PCB, the current limit is set by
VBUS current limit(REG35(7:4]).

Bit 2:0
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9.2.4 VBUS current/voltage limitation

Control and Operation

VBUS input power source has minimum hold voltage (VHOLD) setting and current limit setting. When the input

source voltage drops below its VHOLD setting, it is considered as not having sufficient power. IPS will limit the

current draw automatically so that the input source voltage is hold to this minimum level.

VBUS VHOLD is set as max of VBAT+0.15V or 30H[5:3] whereas VBUS current limit can be set through REG

35H([7:4].
Table 9-9. REG 30H
REG 30H Description
VBUS Vyoup setting bit 2-0
Bit 5:3 000: 4.0v; 001:4.1Vv; 010:4.2V; 011:4.3V;
100: 4.4V; 101:4.5v; 110:4.6V; 111:4.7V
Table 9-10. REG 35H
REG 35H Description R/W Default
VBUS current limit select when VBU
0000: 100mA;  0001: 500mA;
Bit 7:4 RW 000
0100: 2000mA; OIOIQOmA;
Ixxx: 4000mA

30H[1:0].

VBUS with the BCd

Table 9-11. REG 2FH

charger is CDP or DCP, the current limit in REG 35H[7:4] will then be updated according to the setting in REG

REG 2FH[7:5]

Current limit

Description

SDP

500mA

USB connected. After communication, CPU can identify

Other

REG30H[1:0]

USB3.0, then change the current limit to 900mA.
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Table 9-12. REG 30H

REG 30H Description R/W Default

Current limit default when BC1.2 detection result is non SDP
Bit 1:0 RW 01
00: 900mA; 01:1500mA; 10:2000mA 11:2500mA

9.2.5 ACIN/VBUS input overvoltage protection

ACIN/VBUS to IPSOUT path have a regulator, target of 5.0V:
Table 9-13. ACIN/VBUS to IPSOUT path

Input power IPSOUT CHGLED Contents

>7V 5V Floating AXP803 shutdown
>6.3V 5V 2Hz toggle Work normally
>5.06V 5V Charge LED '

<5.06 Vin-0.06V Charge LED

<3.5V Vin-0.06V Charge LED Inva

9.3 BC Detection Module

ific , for mor@information please refer to BC rev1.2

. % a y SDP/CDP/DCP except ACA The PMIC can

. Device type by PMIC detected

Compatible

Standard Downstream Port | PMIC can identify

Charging Downstream Port | PMIC can identify

Dedicated Charging Port PMIC can identify

ACA Accessory Charger Adapter | PMIC can’t identify

Please refer to REG2FH for detailed information.

AXP803 has battery charger detection module that capable of detecting type of USB charger plug into the port.
The Figure 9-5 is the battery charger detection flow.
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VBUS Insert BCD Enable? 2C[0]=1?
N
BC1.2 detect
2C2]=1
D Line Floating
Detection
2C[2]=07? DP/M
?
BC1.2 result? Floating?
Other
Set current limit Set to 500mA
30_[1:0]
VBUS Path
Y Selectand | f—
Charge Enable Dead battery fl
‘ mode
VBUS Valid

Q& Set to 900mA
< '0 Figure 9-5. Battery charger detection flow

9.4 Adaptive PWM Charger

The AXP803 battery charger solution has two charging modes that it can be in. It is specifically designed to
charge Li lon or Li Polymer type batteries. The two modes are 1) Pre Charge Mode and 2) Fast Charge Mode.

The delineation between these two modes is based on the battery voltage level of VTrRkL which is set at 3.0V.
When battery voltage, VBATSENSE is between OV to 3.0V (VTRkL), the charger is in Pre Charge Mode where

charging current is limited to a value of ITRkL (10% of IcHRG, default value is 120mA). This mode of operation is

intended to prevent damage to the battery. Once VBATSENSE = VTRKL, the charger will enter Fast Charge Mode.

AXP803 Datasheet(Revision 1.0) Copyright © 2015 X-Powers Limited. All Rights Reserved. 35



©"
Control and Operation

XPowers

The Fast Charge Mode can be subdivided into two phases, namely the constant current phase (CC) and the
constant voltage phase (CV). The CC phase takes place when VBATSENSE is in between VTRKL and VTRGT. It will
charge with constant IcHrRG. When VBATSENSE reach VTRGT, charger will operate at CV phase. At this phase, charger

will charge with constant voltage of VTrGT.

9.4.1 Charger Overview

VTRGT _____ I —————————————— T ----------------
I /|
| /|
/
I VA
ICHRG —————I. ------------- *’----I
: 2
/ s
: / i\
' / %
] 4 [}
(] /’ ()
: / [
] 4 | [}
' / | .
' / | \‘
] / .
' / [ .
' / | .
[} / | (Y
4 [ *
Vrree| _ Y I ‘\
e I
4l
g H !
f, [} !
] |
[ ]
[ ]
1V 3
I
I

e9 er waveform
VTRGT is programmed in 6:5] an is in REG 33H[3:0] whereas VTrkL is fixed at 3V and ITRkL is set

as 10% of IcHRG.

4. ing\start and stop

ATSENSE is between OV to (VTrRGT-0.1V), the charge operation will start when ACIN/VBUS insert and REG
] is set to 1. The charging operation will cease when VBATSENSE is > (VTRGT-0.1V) and charging current <

10% of IcHRG.

9.4.3 Timeout activity

Refer to REG 34H, there are 2 timers that can be programmed as charging expire time, REG 34H[7:6] for Pre
Charge and REG 34H[1:0] for Fast Charge Mode. When the actual charge current is less than 20% of the ICHRG,
the timer will automatically hold. When the timer expired, charger will no longer charge with programmed

charging current. Instead, it will turn into safe mode. Under safe mode, charger will always charge the battery
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with 5mA until VBATSENSE > VTRGT — 0.1V. When the charger exits from safe mode, it will assert the IRQ. The
safe mode status is reflected in REG 01H[3] and SOC can get the mode status through this bit.
Table 9-15. REG34H

REG 34H Description R/W Default
Bit
7 Pre-charge Timer length setting 1 00: 40 minutes; 01: 50 minutes; RW 0
6 Pre-charge Timer length setting 0 10: 60 minutes; 11: 70 minutes. RW 1
1 Fast charge maximum time setting 1 00: 6 hours; 01: 8 hours; RW 0
0 Fast charge maximum time setting 0 10: 10 hours; 11: 12 hours. RW 1

Table 9-16. REGO1H
REG 01H Description R/

Indicate battery is in safe mode or not
Bit3
0: notin; 1:in

There are two ways to reset or exit from safe mode. One is remove and r rt the\wer source,
another is toggle charger enable bit. Q

in can be used to indicate charger status and input

LED modes that can be configured through REG 34H[4]

9.4.4 CHGLED activity

AXP803 provides CHGLED pi

' 4
E
he

e L ecte
. r WO

Table 9-17. REG34H

power sources over voltag

if REG 32H[3] is set to 1.

Description R/W Default
GLER Mode select when REG 32H[3]is 1 RW 0

ype A; 1:TypeB

Table 9-18. REG32H

REG 32H Description R/W Default
Bit 5-4 CHGLED pin control 00: Hi-z RW 00

01: 25% 0.5Hz toggle

10: 25% 2Hz toggle

11: drive low

Bit 3 CHGLED pin control 0: controlled by REG 32H[5:4] RW 0

1: controlled by Charger
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Charge LED indicator

Table 9-19. Charge LED indicator

CHGLED pin Mode A Mode B

Not charging due to

1: no external power source; or
Z (tri-state) Not charging
2: external power source is insufficient

and battery is discharging

Abnormality alarm due to
25% duty 1Hz (Z/Low) | 1: charger timeout; or Charging

2: IC temperature > warning level 2

Alarm due to
1: VBUS > 6.3V; or
25% duty 4Hz (Z/Low) | Overvoltage alarm ( VBUS > 6.3V)
2: charger timeout; or
3:1C temperatu&warnin Vi
Not charging du batte
Low Charging
charge

9.4.5 Battery detection

When the VBATSENSE<2.2V, AXP803&e it as
rte the ¢ ery insertion or removal, IRQ will be asserted. Battery

1H the ¥ detection function can be set by REG 32H[6]. When
pulse t t battery is present or not per 16 seconds.

tu rotection

indicates battery present or is4

presence status is indicate

charger insert, AXP803 wi

in thermal protection for the IC itself with 3 levels of warning. Each warning level has 6.8°C
in threshold compare to the next level and each warning level has hysteresis gap of 13.6°C. Below are
the charger responses with respect to each thermal warning level.

Table 9-20. Thermal warning level

Warning AXP803 Response

Once the IC temperature exceeds this level, charger will charge at minimum charging current.
Level 1 If REG35(3]=1, the charger will stop charging. When IC temperature drops below hysteresis

limit, charger will automatically go back to its original charging state.

If IC temperature continue to rise and exceeds this level, charger will continue to charge at
Level 2 minimum charging current. Charge LED will provide indication according to Table 9-19. If IRQ is

enabled in REG43H][7], IRQ will be asserted and its status can be read from REG 01H[7].
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If IC temperature exceeds this level, all the behavior is the same as level 2 but if REG8FH[2] is

Level 3
set to 1, IC will automatically shut down.
Table 9-21. REG43H
REG 43H Description R/W Default
Bit7 The PMIC temperature over the warning level 2 IRQ (OTIRQ) enable RW 0
Table 9-22. REGO1H
REG 01H Description R/W Default
Bit7 Indication PMIC die over temperature or not R 0
0: not over temperature;
1: over temperature
Table 9-23. REG8FH ‘ A
REG 8FH Description W @
Bit 2 The PMIC shut down or not when Die temperature is over rning 0
level 3
0: not shut down; 1:shut down
Beside built in IC thermal protection,/AXP803 c ility 1@ sense one external thermal sensor (for
battery temperature) through in.
Block Diagram for Battery ature rem

REG 84 _[2]
G
< Ve
OR stop CHARGER

> Vit

en

i REG 58_[7:0] —— IRQ

REG 82_[0]-1 & and
(Charging or Power on) REG 59 _[3:0]

Figure 9-7. Battery Temperature Measurement Block Diagram

AXP803 has built in current source that can be used to inject to external thermal sensor thru TS pin for
temperature reading. This current source has 4 level of current which can be programmed through REG
84H[5:4]. By default, the current source will only be injected when ADC is going to read the temperature data.

The ADC to read TS pin input is enabled by setting REG 82H[0] to 1. However the current source switch can be
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programmed to always OFF or ON or only ON when charger is charging through REG 84H[1:0].
Table 9-24. REG84H

REG 84H Description R/W Default

Current source from TS pin control
Bit 5-4 RW 11
00: 20uA; 01:40uA; 10:60uA; 11:80uA

Current source from TS pin on/off enable bit [1:0]

00: off,  01: on when charging battery, off when not charging;

10: on in ADC phase and off when out of the ADC phase, for power saving;
Bit1-0 RW 10
11: always on

Note: TS pin and GPIOOADC pin are same current source, so if set the TS

current source is always on, the GPIOOADC is invalid

Table 9-25. REG82H

REG 82H Description
Bit
0 TS pin input to ADC enable 0: off, 1: on

voltage will be read by 12 bits ADC thru TS pin. The
58H (HSB 8) & REG 59H (LSB 4). The relition of T

12 bits ADC output code = Q) * : (028 * 1000).
Table below is the e le by 10K NT

rom Murata (NCP15XH103F03R).

Table 9-26. 10K NTC Parameter

R_NTC TS Pin Voltage 12 bits ADC output code
(Q) (V) REG 58H[7:0] REG 59H[3:0]

40260 3.221 FBH AH

0 26490 2.119 AS5H 8H

25 10000 0.800 3EH 8H

40 5840 0.467 24H 7H

45 4924 0.394 1EH CH

55 3550 0.284 16H 3H

There are 2 battery over temperature (OTP) and 2 under temperature (UTP) thresholds can be set to protect
the battery by either controlling the charger or shutdown the system. The first level OTP & UTP thresholds are
programmed by REG 38H & REG 39H. The second level OTP & UTP threshold are programmed by REG 3CH &
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REG 3DH. When battery temperature is higher or lower than the first level OTP or UTP threshold, IRQ is
asserted, charger will stop charging and REG 01H[6] change to O to reflect the status. When battery
temperature is higher or lower than the second level OTP or UTP threshold, IRQ is asserted. System may or
may not shutdown subject to SW decision. There is a hysteresis of 460.8 mV(refer to TS pin voltage) for UTP
threshold, and there is a hysteresis of 57.6 mV for OTP threshold. Every time when the battery temperature
comes out from first level over or under temperature, IRQ is asserted. Charger restores the original charging
state and REG 01H[6] change to 1. In normal case, first level of OTP & UTP thresholds should be set within the
second level OTP & UTP thresholds.

Using TS pin current source and obtain TS pin data of the following table:

Table 9-27. TS pin current source and TS pin data

Usage condition setting Key point

TS work as GPA

Don’t need temperature protection TS = GND, REG 84H[1:0] = 00,
(default 00), REG84H[2]=1

Temperature protection when in charger REG 84H[1:0] =01

Temperature protection when in charging and | REG 84H[1:0] = 10

discharging
TS for GPADC or GPIO

able 9-28. Logic Table

REG84H[1:0]
Work mode IRQ Note
Current
XX TS NO
00 TS NO
IRQ when in
01 TS all IRQ work
Charging
0 1 10/11 TS IRQ all times
TS function
1 0 XX GPADC NO
disable

9.5 Multi-Power Outputs

DCDC1~6 are dual mode (PFM / PWM), by default is auto switch mode. All DCDC and PWM charger are

synchronized with frequency of 3MHz (with spread spectrum option), hence small value external inductors and
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capacitors components can be used.

Control and Operation

All DCDC and LDO have current limiting protection function. When the load current exceeds the current limit,

the output voltage will drop. Meanwhile, all of the DCDC output voltage will be monitored. If the DCDC output

voltage is 15% lower than the set value and DCDC 85% low voltage turn off PMIC function (REG 81H) is enabled,

PMIC will automatically force a shutdown and PWROK pin becomes low. DCDC output voltage monitor

de-bounce time setting is available at REG 8EH[7:6].

DCDC2~6 has DVM enable option. In DVM mode, when there is a change in the output voltage, DCDC will

change to the new targeted value step by step. If the application does not require use of any DCDC, the LX pin

can be left floating while VIN and PGND need to be connected. PMIC will automatically detect this state to

off the DCDC.

Table 9-29. AXP803 Power Rails Parameter

s

AXP803
Power ion
Input Voltage Range Default Max Current
Rails Example
Voltage
DCDC1 IPSOUT 1.6~3.4V VCC-IO
DCDC2 IPSOUT 0.5~1.3Vv on VDD-CPU
DCDC3 IPSOUT 0.5~1.3V on VDD-CPU
DCDC4 IPSOUT 0. ”1¢ off VDD-GPU
DCDC5 IPSOUT on VCC-DRAM
IPSOUT on VDD-SYS
3.3V 0.5A off
1.8V 0.3A on
3.0V 0.2A on AVCC
0.7~3.3V 3.3V 0.5A off
0.774.2V 2.9V 0.2A off
Or
3 0.7~3.3V 2.9V 0.3A off
Others
DLDO4 0.7~3.3V 3.3V 0.5A off
ELDO1 IPSOUT 0.7~1.9v 1.8V 0.4A on
ELDO2 Or 0.7~1.9v 0.7V 0.2A off
ELDO3 Others 0.7~1.9v 0.7V 0.2A off
FLDO1 IPSOUT 0.7~1.45V 1.2V 0.3A off
FLDO2 Or Others 0.7~1.45V 1.1V 0.1A on VDD-CPUS
GPIOOLDO 0.7~3.3V / 0.1A off
IPSOUT
GPIO1LDO 0.7~3.3Vv / 0.15A off
VINT IPSOUT Fixed 1.8V Fixed 1.8V 100mA Always on PMIC Internal
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Fixed 3.0 or
RTCLDO 18y Fixed 1.8V 100mA Always on VCC-RTC

Both VINT and RTCLDO input from IPSOUT. As long as any of the ACIN/VBUS or BAT power exists, they will not
power down. VINT output is fixed at 1.8V, while VCC_RTC is fixed at 1.8V too for AXP803.

9.6 ADC

PMIC has a 12Bit SAR ADC. The ADC input range is OV to 2.0475V, with is 0.5mV/step. Voltage and current ADC
has sampling frequency option of 800/400/200/100Hz. The relationship between input signal and data is liste

below:

Table 9-30. ADC input signal and data
Channel function 000H STEP FFFH
BAT voltage (BATSENSE) omvV 1.1mV 4.5045V
Current offset OmA 1mA 4.095A
BAT discharge current OmA 1mA 4.095A
Internal temperature -267.7+0.10625*xxxH (4 ing or Power on
BAT charge current OmA Charging or Power on
TS pin input OmV Charging or Power on
GPIOO pin input ﬁmv Power On
Current ADC measured th nt thr the m resistor between BATSENSE and LOADSENSE. For

internal temperature, interna ic will do DC data comparison with register set warning level for sending

over-temperatu r sh n. To identify the battery current direction, the charge current and

dischar e compare base on status of charger enable, battery present and VBUS present

indicat

el Gauge

The Fuel Gauge comprises 3 modules — Rdc calculation module; OCV (Open Circuit Voltage) and Coulomb
counter module; and calibration module. The Fuel Gauge system is able to export information about battery to
application such as Battery capacity percentage (REG B9H), Battery Voltage (REG 78H, REG 79H), Battery
charging current (REG 7AH, REG 7BH), Battery discharge current (REG 7CH, REG 7DH), Battery maximum
capacity (REG EOH, REG E1H), Battery Rdc value (REG BAH, REG BBH). The Fuel Gauge can be enabled or
disabled via REG B8H. The Battery low warning can be set in REG E6, and IRQ (REG 4BH) will be sent out to

alert the platform when the battery capacity percentage is lower than the warning level set in REG E6H.

AXP803 Datasheet(Revision 1.0) Copyright © 2015 X-Powers Limited. All Rights Reserved. 43



©"
Control and Operation

XPowers

Once a default battery is selected for a particular design, it is highly recommended to calibrate the battery to
achieve better Fuel Gauge accuracy. The calibration procedure is documented in separate Application Guide —
AXP803 Battery Calibration Application Guide. Once the calibration data are available, user can write the
calibration info to REG CO~DFH (OCV percentage table) on each boot. Or user can choose not to do the
calibration and use the default OCV percentage value. Additionally, the Fuel Gauge system is capable to learn
the battery characteristic on each Full charge cycle. Information such as Battery Maximum capacity (REG EOH,

REG E1H) and Rdc (REG BAH, REG BBH) will be updated automatically over time.

OCV Percentage Table
Table 9-31. OCV Percentage Table

Reg Address Percent ocv
0 2.9920
Co RW(H) 3.1328
C1 RW(H) 3.2736
Cc2 RW(H)

c3 RW(H)
c4 RW(H)
5 RW(H)
6
c7
cs
c9

CA
c,
cc
CE

F
D2

& RW(H) 3.8368
RW(H) 3.8544

RW(H) 3.8720

D3 RW(H) 3.9072

D4 RW(H) 3.9424
D5 RW(H) 3.9776
D6 RW(H) 4.0128
D7 RW(H) 4.0480
D8 RW(H) 4.0832
D9 RW(H) 4.1184
DA RW(H) 4.1360
DB RW(H) 4.1536
DC RW(H) 4.1888
DD RW(H) 4.224
DE RW(H) 4.2592
DF RW(H) 4.2944

100 4.3296
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9.8 Interrupt Controller

PMIC Interrupt Controller monitors such as low power, bad battery, PWRON pin signal, over temperature, GPIO
input edge signals such as trigger events. When the events occur, corresponding IRQ status will be set to 1, and
will drive IRQ pin (NMOS open drain) asserted low. When host detect triggered IRQ signal, host will scan through
the trigger events and respond accordingly. Meanwhile, Host will reset the IRQ status by writing '1' to status bit.
Host will always check every IRQ status from time to time and only will take effect with respective relevant

enabled IRQ bit only.

The input edge IRQ of GPIO will only functions when GPIO pin is set as Digital input, and the function will take

effect when input edge IRQ is enable . The input will go through about 1ms of de-bounce and correspo

IRQ will trigger when detect rising and falling edge. Rising, falling, or both edge triggering is control

corresponding IRQ register bit. ’
7bits event timer will issue timeout IRQ. Clearing IRQ doesn't start counter. 0
%

ed as a slave port enabling serial interface

9.9 TWSI

—

compatible hosts to write t rs>The PMIC only responds (ACK) to address

BIT
MSB 6 5 4 3 2 1 0
0 1 1 0 1 0 0 0
READ 0 1 1 0 1 0 0 1
I/O DATA BUS B7 B6 B5 B4 B3 B2 B1 BO

Incremental Read

The PMIC support incremental read operations in normal TWI mode. The address increases by 1 automatically.

RSB
The PMIC support RSB interface for Allwinner platform. The slave address is 0x01D1 or 0x0273.
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10 Register
Register List
Table 10-1. Register List
Address Description R/W Default
00 Power source status R
01 Power mode and Charger status
02 Power up/down reason register
03 IC type number
04-0F 12 Data buffers
10 Output power on-off control 1
12 Output power on-off control 2
13 Output power on-off control 3
14 On/Off synchronous control 08H
15 DLDO1 volta RW 16H
16 A.“ RW 16H
17 6LDO3 voltage ct RW 16H
18 4 vo : RW 1AH
19 EL oltage control RW O00H
1A ELD oltage control RW OOH
1B ELDO3 voltage control RW OOH
1 FLDO1 voltage control RW OBH
1 FLDO?2 voltage control RW 04H
DCDC1 voltage control RW 11H
DCDC2 voltage control RW A8H
22 DCDC3 voltage control RW A8H
23 DCDC4 voltage control RW A8H
24 DCDCS5 voltage control RW B3H
25 DCDC6 voltage control RW 9EH
27 DCDC2~6 DVM control RW FCH
28 ALDOL1 voltage control RW 17H
29 ALDO?2 voltage control RW 17H
2A ALDO3 voltage control RW 17H
2C BC Module Global Register RW OOH
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2D BC Module VBUS Control and Status Register RW 30H
Address Description R/W Default
2E BC USB Status Register RW 40H
2F BC Detect Status Register R 20H
30 VBUS path control & Hold voltage setting RW 01H
31 Power wakeup control & Vo setting RW O3H
32 Power Disable, BAT detect and CHGLED pin control RW 43H
33 Charger Control 1 RW C5H
34 Charger Control 2 RW 45H
35 Charger Control 3 RW 18H
36 POK setting RW 59H
37 POK Power off activity time setting RW OOH
38 VTE-charge S€ttiNG
39 VHTE-charge S€ttING
3A ACIN path control
3B DCDC frequency setting
3C VitE-work Setting FCH
3D ViTE-wor 16H
3E Interface mo OOH
40 ' IRQ D8H
41 IRQ ena \ FCH
42 ak FFH
43 nable 4 RW O3H
44 IRQ enable 5 RW 7CH
IRQ enable 6 RW OOH
IRQ Status 1 RW OOH
IRQ Status 2 RW OOH
IRQ Status 3 RW OOH
4B IRQ Status 4 RW OOH
4C IRQ Status 5 RW OOH
4D IRQ Status 6 RW OOH
58 TS pin input ADC data, highest 8bit R OOH
59 TS pin input ADC data, lowest 8bit R OO0H
5A GPIOO0 pin input ADC data, highest 8bit R OO0H
5B GPI0O0 pin input ADC data, lowest 8bit R OOH
78 Average data bit[11:4] for Battery voltage (BATSENSE) R OO0H
79 Average data bit[3:0] for Battery voltage (BATSENSE) R OO0H
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7A Average data bit[11:4] for Battery charge current R OO0H
7B Average data bit[3:0] for Battery charge current R OO0H
Address Description R/W Default
7C Average data for Battery discharge current highest 8 bit R OOH
7D Average data for Battery discharge current lowest 4 bit R OOH
80 DCDC PWM/PFM mode select RW 80H
81 Off-Discharge and Output monitor control RW 80H
82 ADC Enable RW E1H
84 ADC speed setting, TS pin Control RW F2H
85 ADC speed setting RW BOH
8A Timer control RW O0H
8E DCDC output voltage monitor de-bounce time setting RW 40H
8F IRQ pin, hot-over shut down
90 GPIOO(GPADC) control
91 GPIOOLDO and GPIOO high level voltage setting
92 GPIO1 control 07H
93 GPIO1LDO and GPIO1 high level voltage sg 1AH
94 GPIO signal bit OOH
97 GPIO pull do RW OOH
A0 Real time datv[ll:4] f R 00H
Al Real tigfe"data R OOH
B8 RW COH
ry capa R 64H
RDC1 RW 80H
RDCO RW 5DH
OCv1i R OOH
OoCcvo R OOH
Battery maximum capacity RW OOH
Battery maximum capacity RW OOH
E2 Coulomb meter counter RW OOH
E3 Coulomb meter counter RW OOH
E4 OCV Percentage of battery capacity R 64H
E5 Coulomb meter percentage of battery capacity R 64H
E6 Battery capacity percentage warning level RW AOH
ES Fuel gauge tuning control 0 RW OOH
E9 Fuel gauge tuning control 1 RW OOH
EA Fuel gauge tuning control 2 RW OOH
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EB Fuel gauge tuning control 3 RW OOH
EC Fuel gauge tuning control 4 RW OOH
ED Fuel gauge tuning control 5 RW OOH

Note: hereinafter, "system reset" means that the Register will be reset when the PMIC power off, and "power

on reset

" means that the Register will be reset when IPSOUT voltage drop below 2.1V .

REG O0H: Power source status

Bit Description R/W

7 ACIN presence indication
0: ACIN not presence (ACIN<3.5V)
1: ACIN presence (ACIN>4.1V)

6 Indication ACIN can be used or not

5 VBUS presence indication
0: VBUS not presence (VBUS<3.5V)
1: VBUS presence (VBUS>4.1V)

4 Indication of VBUS valid (VBUS_Val) and VBUS can be sele R

3 VBAT>3.5V or not R
O:not; 1:vyes

2 Indication Battery current dgtl n R
0: Battery discharg

1 Indication ACIN an r not on PCB, IN_SHORT status R

he startup trigger is ACIN/VBUS or not R
Power mode and Charger status

Bit Description R/W

7 Indication PMIC die over temperature or not R
0: not over temperature;  1: over temperature

6 Charging indication R
0: Charger is not charging or charging is done;  1: Charger is charging

5 Battery presence indication R
0: No Battery is connected to AXP803;  1: Battery is connected

4 REG 01H[5] valid flag R
0: REG 01H[5] isinvalid 1: REG 01H[5] is valid
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Indicate whether Battery detected or not yet
3 Indicate battery is in safe mode or not R
0: notin; 1:in
2-0 | Reserved R
REG 02H: Power up/down reason register
Reset: Power on reset
Bit Description R/W Default
7 Power on key override was the shutdown reason, write 1 to clear 0
6 Reserved
5 PMIC UVLO threshold was the shutdown reason, write 1 to clear
4 Reserved
3 Reserved
2
1
0

Battery insertion was the start up reason, write 1 to clear
Charger insertion was the start up reason, write 1 to clear
Power on key was the start up reason, write 1 to clear Q
REG O3H: IC type no. | e
is

R/W

Default: 8'b01xx0001 (Not t4 in)
Bit Description
5-4 | Reserved
7-6
8

CISAXP

04-0FH: 12 Data buffers

Default: OOH

Reset: Power on reset

Note: As long as one of the external powers, batteries or backup batteries exists, this data will be reserved and

free from the startup and shutdown influence.
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REG 10H: Output power on-off control 1

Default: 3FH (Note: bit0~5 default is customized)

Reset: system reset

Bit Description R/W | Default
7-6 | Reserved
5 DCDC6 on-off control 0: off; 1:0n RW 1
4 DCDCS5 on-off control 0: off; 1:0n RW 1
3 DCDC4 on-off control 0: off; 1:0n
1 DCDC3 on-off control 0: off; 1:0n
1 DCDC2 on-off control 0: off; 1:0n
0 DCDC1 on-off control 0: off; 1:o0n

REG 12H: Output power on-off control 2

Default: OOH (Note: bit0/3~6 default is customized)

Reset: system reset

Bit Descript R/W | Default
7 DC1SW on-off control RW 0
6 DLDO4 on-off control RW 0
5 DLDO3 on-off cont RW 0
4 DLDO?2 on-off con 0-off; 1-on RW 0
3 0-off; 1-on RW 0
2 0-off; 1-on RW 0
0-off; 1-on RW 0
0-off; 1-on RW 0
13H: Output power on-off control 3
Default: 88H (Note: bit2~3/5~7 default is customized)
Reset: system reset
Bit Description R/W | Default
7 ALDO3 on-off control 0: off; 1:o0n RW 1
6 ALDO2 on-off control 0: off; 1:o0n RW 0
5 ALDO1 on-off control 0: off; 1:o0n RW 0
4 Reserved
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3 FLDO2 on-off control 0: off; 1:0n RW 1
2 FLDO1 on-off control 0: off; 1:0n RW 0
1-0 | Reserved

REG 14H: On/Off synchronous control

Default: 08H (Note: bit5&6 default is customized)

Reset: system reset
Bit Description R/W | Default
7 Reserved 0

6 DCDC2&3 poly-phase control
0: DCDC2&3 is independent, not poly-phase DCDC
1: DCDC2&3 is Dual-phase DCDC

5 DCDC5&6 poly-phase control
0: DCDC5&6 is independent, not poly-phase DCDC
1: DCDC5&6 is Dual-phase DCDC

Y

4-2 | Reserved

oL

1 Power control register select RW 0
1-select buffer register, output value of control re uff
0-select the control register'
0 Outport buffer regis RW 0
1-outport to contr r
Bit[1:0], self clearto
G 01 voltage control
Defaul ote: bit0~4 default is customized)
stem reset
Bit Description R/W | Default
7-5 | Reserved RW 000
4-0 | voltage setting Bit 4-0, default is 2.9V RW 16H
0.7V-3.3V, 100mV/step
REG 16H: DLDO2 voltage control
Default: 16H
Reset: System reset
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Bit

Description R/W | Default
7-5 | Reserved RW 000
4-0 | voltage setting Bit 4-0, default is 2.9V RW 16H

0.7V-3.4V, 100mV/step
3.4V-4.2V, 200mV/step

REG 17H: DLDO3 voltage control

Default: 16H

Reset: System reset

Bit Description R/W | Defaul

7-5 Reserved R 00

4-0 | voltage setting Bit 4-0, default is 2.9V

RW
0.7V-3.3V, 100mV/step
REG 18H: DLDO4 voltage control Q

Default: 1AH

Reset: System reset

Bit R/W | Default
7-5 RW 000
4-0 RW 1AH
REG DO1 voltage control
t: OOH (Note: bit0~4 default is customized)
Reset: System reset
Bit Description R/W | Default
7-5 | Reserved RW 000
4-0 | voltage setting Bit 4-0, default is 0.7V RW 00000
0.7-1.9V, 50mV/step
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REG 1AH: ELDO2 voltage control

Default: 00H
Reset: System reset
Bit Description R/W | Default
7-5 | Reserved RW 000
4-0 | voltage setting Bit 4-0, default is 0.7V RW 00000
0.7-1.9V, 50mV/step

REG 1BH: ELDO3 voltage control

Default: 00H

Reset: System reset

/w
0

Bit Description
7-5 | Reserved 00
4-0 | voltage setting Bit 4-0, default is 0.7V w 00000
0.7-1.9V, 50mV/step
REG 1CH: FLDO1 voItag’ontré
Default: OBH (Note: bit0~ tiscu ed)
Reset: System reset
i Description R/W | Default
RW 000
it 3-0, default is 1.25V RW BH
/, 50mV/step
REG 1DH: FLDO2 voltage control
Default: 04H (Note: bit0~3 default is customized)
Reset: System reset
Bit Description R/W | Default
7-4 | Reserved RW 0000
3-0 | FLDO2 voltage setting Bit 3-0, default is 0.9V RW 0100
0.7-1.45V, 50mV/step
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REG 20H: DCDC1 voltage control

Default: 11H (Note: bit0~4 default is customized)

Reset: System reset

Bit Description R/W | Default
7-5 | Reserved RW 000
4-0 | voltage setting Bit 4-0, 1.6-3.4V, 100mV/step, default is 3.3V RW 11H

REG 21H: DCDC2 voltage control

Default: A8H (Note: bit0~6 default is customized) ’

Reset: System reset

Bit Description
7 DVM finished or not status bit 1
0: not finished 1: finished
6-0 | voltage setting Bit 6-0, default is 0.9V 28H
0.50-1.20V: 10mV/step
1.22-1.30V: 20mV/step
REG 22H: DCDC3 ol
Default: A8H ( 6 def customized)
Description R/W | Default
ed or not status bit R 1
: not finished 1: finished
voltage setting Bit 6-0, default is 0.9V RW 28H
0.50-1.20V: 10mV/step
1.22-1.30V: 20mV/step
REG 23H: DCDC4 voltage control
Default: A8H (Note: bit0~6 default is customized)
Reset: System reset
Bit Description R/W | Default
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7 DVM finished or not status bit R 1
0: not finished 1: finished
6-0 | voltage setting Bit 6-0, default is 0.9V RW 28H

0.50-1.20V: 10mV/step
1.22-1.30V: 20mV/step

REG 24H: DCDCS5 voltage control

Default: B3H (DC5SET is tied to GND and in type 0. Note: type 0 or 1 is customized)

Reset: System reset

0.80-1.12V: 10mV/step

Bit Description R/W
7 DVM finished or not status bit R
0: not finished 1: finished
6-0 | voltage setting Bit 6-0 RW DC5SET is tied to :

Typ 18
1.14-1.84V: 20mV/step Ty 0.9 1.0V
REG 25H: DCDC6 voltage control
Default: 9EH (Note: bit0~6 def It,cus miz
Reset: System reset
Bit scription R/W | Default
7 R 1
RW 1EH
V: 20mV/step
REG 27H: DCDC2~6 DVM control
Default: FCH
Reset: System reset
Bit Description R/W Default
7 Reserved RW 1
6 DCDC6 DVM on-off control RW 1
0: disable; 1: enable
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5 DCDC5 DVM on-off control RW 1
0: disable; 1: enable

4 DCDC4 DVM on-off control RW 1
0: disable; 1: enable

3 DCDC3 DVM on-off control RW 1
0: disable; 1: enable

2 DCDC2 DVM on-off control RW 1
0: disable; 1: enable

1-0 | Reserved RW 00

REG 28H: ALDO1 voltage control

Default: 17H (Note: bit0~4 default is customized)

Reset: System reset

Bit Description Default
7-5 | Reserved 000
4-0 | voltage setting Bit 4-0, default is 3.0V 10111
0.7-3.3V, 100mV/step
REG 29H: ALDO2 e tro
Default: 17H (Note 0~4 de is customized)
Reset: System res
Description R/W | Default
RW 000
setting Bit 4-0, default is 3.0V RW 10111
0.7-3.3V, 100mV/step
REG 2AH: ALDO3 voltage control
Default: 17H (Note: bit0~4 default is customized)
Reset: System reset
Bit Description R/W | Default
7-5 | Reserved RW 000
4-0 | voltage setting Bit 4-0, default is 3.0V RW 17H
0.7-3.3V, 100mV/step
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REG 2CH: BC Module Global Register
Default: OOH
Reset: bit7 is system reset, bit[6:0] Power On reset
Bit Description R/W | Default
DCD_SEL(DCD Detect Select)
7 Software writes 1 to this bit to select DCD Detection during BC Detect. RW 0

DCD_TIMEOUT_CTL(DCD Timeout Control)

Software writes these fields to configure the DCD timeout value.
When the DCD_SEL is set, the BC Module read the MultValldBc if pin contact has been
detected or the time defined on these fields has been expired .

When the DCD_SEL is not set, he BC Module read the MultValldBc if the time defined
on these fields has been expired . ’
00: 300ms 01:100ms

6-5 | 10: 500ms 11:900ms RW 0
Vigc_Com_Sel(Vigc Compare Select)
Software writes 1 to this bit to choose the Vlgc compare d
the ID pin is float.
When this bit is set, the BC Module is op to pare D- with Vigc
beside the Vdp_src comparh‘h t it is attached to a DCP
or CDP if D- is grea hah Vigc. Otherwise, the BC Module
determine that it is i actually be a SDP, or a PS2 port, or a
proprietary c RW 0
ware Timeout Control)
Module would clear the DB_Perform bit on the BC_USB_Sta_R
vld_con_wkb when the DB_Perform bit is set
d_con_wkb =45min RW 0
BC_status(BC Detection status)
Detection finish or not
1:Detecting,when starting BC Detect, set this bit
2 0:Detect finish RW 0
1 Reserved RW 0
RS(Run/Stop)
Software writes 1 to this bit to start the BC Module operation. A transition from a zero
to a one would cause the reset on the BC Module logic.
0 If this bit = 1,when VBUS low go high, BC detection start automatically RW 0
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REG 2DH: BC Module VBUS Control and Status Register
Default: 30H
Reset: Power On reset
Bit Description R/W | Default
7 | Reserved R 0
Indicate the first power on status
Software write 1 to this bit to indicate not first time power on
If Battery not present, and this bit is 0,the VBUS current limit set to 3A,for the F/W
6 | update in factory RW
DP/DM floating Detection enable
O:disable
5 | 1:enable ' 1
DP/DM pull down enable
O:disable
4 | l:enable 1
3-0 | Reserved Q RW 0
REG 2EH: BC USB Status}@gist e
Default: 40H
Reset: bit6 is power onr t by th negative edge
escription R/W | Default
and software write 1 to this bit to perform unconfig DBP clause and
0 0 to stop the unconfig DBP clause. RW 0
ead battery detect enable bit (Reset: power on reset)
O:disable
6 | l:enable RW 1
5 | Reserved
USB_Mode
USB Speed Mode Flag
This bit is used in good battery state. It is set by the USB driver to indicate the USB
speed mode for the power manage.
0: High-Speed, Full-Speed or Low-Speed Mode
4 | 1:Super-Speed Mode RW 0
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Dev_Bus_State

Device Bus State Flag

These fields are used in good battery state. They are set by the USB driver to indicate
the USB bus state for the power manage.

000b: attached, physical signal pin contact

001b: connected, attached and when the downstream terminal is valid

010b: suspended

011b: configured

3-0 | 100b-111b: reserved RW 0

REG 2FH: BC Detect Status Register

Default: 20H
Reset: Reset by the VBUS negedge
Bit Description W | Default

BC Detect Result
These fields indicate the result of BC Detagt p . se fields should be
used by the BC Module Vn the b f they BC_GLOBAL_R register

transaction from 1 to

BC_Result

Value Meani De r
/

000b

The insert port is Standard Downstream Port

The insert port is Charging Downstream Port

The insert port is Dedicated Charging Port

Reserved / R 001

Reserved R 00000

REG 30H: VBUS path control & Hold voltage setting

Default: 01H
Reset: Bit [7] & bit [2] reset signal is System reset, and Bit [6:3] & bit [1:0] reset signal is Power on reset

Bit Description R/W | Default

; VBUS path select control (VBUS_SEL) when VBUS valid RW 0
0: VBUS path select ed
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1: VBUS path Not selected

6 Reserved

VBUS Vyoip Setting bit 2-0
5-3 | 000:4.0v; 001:4.1v; 010:4.2v; 011:4.3V, RW 000
100:4.4v; 101:4.5V; 110:4.6V; 111:4.7V

DRIVEVBUS pin output status control

RW 0
0: output low level; 1: output high level(IPSOUT)

Current limit default when BC1.2 detection result is non SDP

RW 01
00: 900mA; 01:1500mA; 10:2000mA 11:2500mA

REG 31H: Power wakeup control & Vo setting

Default: 03H ’

Reset: Bit 3 reset signal is system reset, Bit [7-4] and Bit [2-0] reset signal is Power on rese

Bit Description
7 PWROK drive low or not when Power wake up and REG 31_[3]=1
0: not drive low 1: drive low in wake up period
6 Soft power restart, Write 1 to this bit, the gutput p@ ilNoe and then this | RW 0
bit will clear itself '
5 Soft Power wakeup, Write ]’his bit, | be waked up, then this | RW 0
bit will clear itself
4 RW 0
3 RW 0
tc. write 1 to this bit will clear itself
is disable
: function is enable
B Vorr setting bit 2-0 RW 011
000: 2.6V; 001:2.7V; 010:2.8Vv; 011:2.9V,
100: 3.0v; 101:3.1v; 110:3.2Vv; 111:3.3V
REG 32H: Power Disable, BAT detect and CHGLED pin control
Default: 43H (Note: bit3 default is customized)
Reset: Bit 7 reset signal is system reset, and Bit [6:0] reset signal is Power on reset
Bit Description R/W | Default
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7 Power disable control RW 0
Write 1 to this bit will disable DCDCs&LDOs, and will clear this bit by itself. But
RTCLDO and Charger are not controlled by this bit.
6 Battery detection function control RW 1
0: disable; 1:enable
5-4 | CHGLED pin control RW 00
00: Hi-Z; 01: 25% 0.5Hz toggle;
10: 25% 2Hz toggle;  11: drive low
3 CHGLED pin control RW 0
0: controlled by REG 32H[5:4]
1: controlled by Charger
2 Output power down sequence control RW
0: output power down at the same time;
1: output power down sequence is the reverse of the start sequence '
1-0 | control bit for Delay time between PWROK signal and power good time RW
00: 8ms; 01: 16ms; 10: 32ms; 11: 64ms
REG 33H: Charger Control 1 Q
Default: C5H (Note: bit3-0 default vtomize e
Reset: Bit [7] reset is system , Bit eset\s\p [ reset
Bit escrip R/W | Default
7 Charger enable ¢ ‘ RW 1
6-5 RW 10
;10:4.2Vv; 11:4.35V
4 d condition setting: RW 0
-when leyarge<10% ey, Charge is done;
1-when lcyarge<20% lcygs Charge is done;
3-0 | Charge Current setting RW 0101
200mA-2.8A, 200mA/step, 14steps, 1110-1111 reserved. default is 1200mA
REG 34H: Charger Control 2
Default: 45H
Reset: Power on reset
Bit Description R/W | Default
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7 Pre-charge Timer length setting 1 00: 40 minutes; 01: 50 minutes; RW 0
6 Pre-charge Timer length setting 0 10: 60 minutes; 11: 70 minutes. RW 1
5 Charger output turn off or not when charging is end & the PMIC is on state RW 0

0: turn off; 1: do not turn off
4 CHGLED Type select when REG 32_[3]is 1 RW 0
0: Type A; 1: Type B

3 PMOS turn off or not when on time of the PMOS is larger than 32us RW 0
0: don't turn off;  1: turn off

2 Charger target voltage depending on charge current or not when target voltage is | RW 1
4.2V
0: disable; 1:enable

1 Fast charge maximum time setting 1 00: 6 hours; 01: 8 hours; RW

0 Fast charge maximum time setting O 10: 10 hours; 11: 12 hours. RW

g

REG 35H: Charger Control 3

Default: 18H
Bit R/W | Default
7-4 RW 0001
0000-100mA; 00
0100-2000mA; 0
1xxx-4000mA
RW 1
Default: 59H
Reset: Bit 3 is reset by system reset, the others is reset by Power on reset
Bit Description R/W Default
7 ONLEVEL setting 1 00: 128ms; 01: 1s; RW 0
6 ONLEVEL setting O 10: 2s; 11:3s RW
5 IRQLEVEL setting 1 00: 1s; 01:1.5s; RW 0
4 IRQLEVEL setting O 10: 2s; 11:2.5s RW 1
3 Enable bit of the function which will shut down the PMIC when POK is larger than | RW 1
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OFFLEVEL 0:disable;  1:enable
2 The PMIC auto turn on or not when it shut down after off level POK RW 0
0: not turn on; 1: auto turn on
1 OFFLEVEL setting 1 00:4s; 01:6s; RW 0
0 OFFLEVEL setting O 10: 8s;  11:10s. RW 1

REG 37H: POK Power off activity time setting

Default: 00H

Reset: Power on reset

Bit Description R/W
7-3 | Reserved
2-0 | Power off activity time setting ' R/
0/10/20/30/40/50/60/70 S \
Default: A5H Q
Reset: Power on reset
Bit ‘ De R/W Default
7-0 | Vizrcharge Setting, \ ; range is 0V-3.264V RW AS5H
REG 39H: “ ng
: eset
Description R/W Default
VHE-charge SEtting, N N*10H, N=1FH:0.397V; range is 0V-3.264V RW 1FH
REG 3AH: ACIN path control
Default: 80H
Reset: Power on reset, but bit7 is system reset
Bit Description R/W Default
7 ACIN path selection signal RW 1
0: ACIN-IPSOUT path not be selected;
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1: ACIN-IPSOUT path be selected

000: 1.5A; 001:2.0A; 010:2.5A; 011:3.0A;

100: 3.5A; 101:4.0A; 010&011:Reserved

Note: when ACIN and VBUS is shorted on PCB, the current limit is set by VBUS
current limit(REG35[7:4]).

6 Reserved RW 0
5-3 | ACIN VHOLD setting bit2-0 RW 000
000: 4.0v; 001:4.1v; 010:4.2v; 011:4.3v;
100: 4.4v; 101:4.5V; 110:4.6V; 111:4.7V
2-0 | ACIN current limited setting bit2-0 RW 000

REG 3BH: DCDC frequency setting

Default: 08H

Reset: Power on reset

Bit Description Default
7 DCDC and PWM charger frequency spread enable 0
0: disable; 1:enable
6 DCDC and PWM charger frequency spread r. RW 0
0: 50KHz; 1: 100KHz
5 Reserved RW 0
4 DCDC2/3/4 mode s RW 0
switch
3-0 RW 1000
CH: Virr.work Setting
Default: FCH
Reset: Power on reset
Bit Description R/W | Default
7-0 | Vitrwork Setting, M M*10H, M=FCH:3.226V; range is 0V-3.264V RW FCH
REG 3DH: Vy1r-work Setting
Default: 16H
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Reset: Power on reset
Bit Description R/W Default
7-0 | Vutework Setting, N N*10H, N=16H:0.282V; range is 0V-3.264V RW 16H
REG 3EH: Interface mode select
Default: 00H
Reset: Power on reset
Bit Description R/W | Default

7-0 | Interface mode select

Others: select normal TWI

0111 1100 (7CH): select RSB;

REG 40H: IRQ enable 1

Default: D8H

Reset: Power on reset

Bit R/W Default
RW 1
RW
RW 0
RW 1
RW 1
S from high go low IRQ enable RW 0
Reserved
Default: FCH
Reset: Power on reset
Bit Description R/W | Default
7 Battery append IRQ enable RW 1
6 Battery absent IRQ enable RW
5 Battery maybe bad IRQ enable RW 1
4 Quit battery safe mode IRQ enable RW 1
3 Charger is charging IRQ enable RW 1
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2 Battery charge done IRQ enable RW 1
1-0 Reserved
REG 42H: IRQ enable 3
Default: FFH
Reset: Power on reset
Bit Description R/W Default
7 Battery over temperature in charge mode IRQ (CBTOIRQ) enable RW 1
6 Quit Battery over temperature in charge mode IRQ (QCBTOIRQ) enable
5 Battery under temperature in charge mode IRQ (CBTUIRQ) enable
4 Quit Battery under temperature in charge mode IRQ (QCBTUIRQ) enable
3 Battery over temperature in work mode IRQ (WBTOIRQ) enable '
2 Quit Battery over temperature in work mode IRQ (QWBTOIRQ) enable
1 Battery under temperature in work mode IRQ (WBTUIRQ) en
0 Quit Battery under temperature in work mode IRQ (QWBTUIRQY e 1

REG 43H: IRQ enable 4 QQ
Default: 03H '

Reset: Power on reset
Bit cription R/W Default
7 tem re over the warning level 2 IRQ (OTIRQ) enable RW 0
6-3 Reserved
GPADC(GPIOO0) ADC convert finished IRQ enable RW 0
1 Q which indicate battery capacity ratio being lower than warning level | RW 1
1, (WL1IRQ); normally, for low power warning requisition
nable bit for IRQ which indicate battery capacity ratio being lower than warning level | RW 1
2, (WL2IRQ); normally, for power off requisition

REG 44H: IRQ enable 5

Default: 7CH

Reset: System reset

Bit Description R/W Default
7 Event timer timeout IRQ enable RW 0
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6 POK positive edge IRQ (POKPIRQ) enable RW 1
5 POK negative edge IRQ (POKNIRQ) enable RW 1
4 POK short time active IRQ (POKSIRQ) enable RW 1
3 POK long time active IRQ (POKLIRQ) enable RW 1
2 POK off time active IRQ (POKOIRQ) enable RW 1
1 GPIO1 input edge IRQ enable RW 0
0 GPIOO0 input edge IRQ enable RW 0

REG 45H: IRQ enable 6

Default: 0O0H

Reset: System reset

Bit Description ' R/
7-2 Reserved
1 BC_USB_ChnglnEn (BC USB Status Change Interrupt Enable W
0 MV_ChngIntEn (Rid MV_ChngEvnt Interrupt Enable)
REG 48H: IRQ Status 1 eQ
Default: OOH :

Reset: Power on reset

Bit ription R/W Default
7 , write I"to it or ACIN drop to normal will clear it RW 0
6 , write 1 to it or ACIN from high go low will clear it RW 0
low IRQ, write 1 to it or ACIN from low go high will clear it RW 0
4 S over voltage IRQ, write 1 to it or VBUS drop to normal will clear it RW 0
3 from low go high IRQ, write 1 to it or VBUS from high go low will clear it RW 0
VBUS from high go low IRQ, write 1 to it or VBUS from low go high will clear it RW 0
1-0 Reserved RW 0
REG 49H: IRQ Status 2
Default: OOH
Reset: power on reset
Bit Description R/W Default
7 Battery append IRQ, write 1 to it or Battery remove will clear it RW 0
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Battery absent IRQ, write 1 to it or Battery append will clear it RW 0
5 Battery maybe bad IRQ, write 1 to it or PMIC quit battery safe mode will clear it RW 0
4 Quit battery safe mode IRQ, write 1 to it or The PMIC enter battery safe mode will RW 0
clear it
3 Charger is charging IRQ, write 1 to it or charging is stop will clear it RW 0
2 Battery charge done IRQ, write 1 to it or charger restart charging will clear it RW 0
1-0 Reserved

REG 4AH: IRQ Status 3

Default: 00H

Reset: power on reset

Bit Description '
7 CBTOIRQ, write 1 to it or Battery temperature drop to normal will clear it
6 QCBTOIRQ, write 1 to it or Battery over temperature will cle
5 CBTUIRQ, write 1 to it or Battery temperature rise to normal wilfc 0
4 0
3 0
2 0
1 0
0 0
is power on reset, Bit [6:0] reset is system reset
Description R/W Default
OTIRQ, write 1 to it or IC temperature drop to normal will clear it RW 0
Reserved RW 0
2 GPADC(GPIOO0) ADC convert finished IRQ, write 1 will clear it RW 0
1 IRQ which indicate battery capacity ratio being lower than warning level 1, (WL1IRQ); RW 0
write 1 to it or system power rise up to warning level 1 will clear it
0 IRQ which indicate battery capacity ratio being lower than warning level 2, (WL2IRQ); RW 0
write 1 to it or system power rise up to warning level 2 will clear it
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REG 4CH: IRQ Status 5
Default: 00H
Reset: System reset
Bit Description R/W Default
7 Event timer timeout IRQ, write 1 will clear it RW 0
6 POKPIRQ, write 1 to it will clear it
5 POKNIRQ, write 1 to it will clear it
4 POKSIRQ, write 1 to it will clear it
3 POKLIRQ, write 1 to it will clear it
2 POKOIRQ, write 1 to it will clear it
1 GPIO1 input edge IRQ, write 1 will clear it
0 GPIOO0 input edge IRQ, write 1 will clear it '

REG

Reset:

Reset by VBUS negedge

4DH: IRQ Status 6 &
Default: 0OH Q

Bit Des R/W Default
7-2 | Reserved ¢
BC_USB_ChngEvnt ( atu ge
This bit indicates t isacha the BC_USB_Sta_R register. When this bit is
1 _Charge_ChngInEn RW 0
an interrupt to the controller.
pciated interrupt is clean by writing '1".
nt (MultValldBc Multi-Valued input changed Event)
is bit indicates that there is a change in the value of MultValldBc field. When this
it is 1, and the interrupt on the MV_ChngIntEn is 1, the BC Module will issue an | RW 0
interrupt to the controller.
This bit and associated interrupt is clean by writing ‘1.
REG 58H: TS pin input ADC data, highest 8bit
Default: OOH
Reset: System reset
Bit Description R/W Default
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7-0 TS pin input ADC data highest 8bits, Default is Battery temperature R 00

REG 59H: TS pin input ADC data, lowest 4bit

Default: 00H

Reset: System reset

Bit Description R/W Default

7-4 Reserved R 00

3-0 TS pin input ADC data lowest 4bits, Default is Battery temperature R

Reset: System reset

Bit Description

00

REG 5AH: GPADC pin input ADC data, highest 8bit \
Default
00

7-0 GPADC pin input ADC data, highest 8bit
REG 5BH: GPADC pin input Apé%aQ

Default: OOH
Reset: System reset
i Description R/W Default
R R 00

put ADC data, lowest 4bit R 00

Default: OOH

Reset: System reset
Bit Description R/W Default
7-0 Average data bit[11:4] for Battery voltage (BATSENSE) R 00

REG 79H: Average data bit[3:0] for Battery voltage (BATSENSE)

Default: 00H
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Reset: System reset
Bit Description R/W Default
7-4 Reserved R 00
3-0 | Average data bit[3:0] for Battery voltage (BATSENSE) R 00
REG 7AH: Average data bit[11:4] for Battery charge current
Default: OOH
Reset: System reset
Bit Description R/W Default
7-0 | Average data bit[11:4] for Battery charge current R 0

REG 7BH: Average data bit[3:0] for Battery charge current®

Default:

Reset: System reset

O0H

Bit Description Default
7-4 Reserved R 00
3-0 | Average data bit[3:0] for Battery charg R 00
REG 7CH: Averag ttery discharge current
Default: OOH
Description R/W Default
data bit[11:4] for Battery discharge current R 00
7DH: Average data bit[3:0] for Battery discharge current
Default: OOH
Reset: System reset
Bit Description R/W Default
7-4 Reserved R 00
3-0 Average data bit[3:0] for Battery discharge current R 00
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REG 80H: DCDC PWM/PFM mode select
Default: 80H
Reset: system reset
Bit Description R/W Default
7 Reserved R/W 1
6 Reserved RW 0
5 DCDC6 PFM/PWM control RW 0

0: auto switch; 1: always PWM

4 DCDC5 PFM/PWM control

0: auto switch; 1: always PWM
3 DCDC4 PFM/PWM control
0: auto switch; 1: PSM/PWM

When this bit is set as '1', refer to REG3B bit [4] for DCDC mode select

2 DCDC3 PFM/PWM control
0: auto switch; 1: PSM/PWM
When this bit is set as '1', refer to REG3B bit [4] for DCDC e se

1 DCDC2 PFM/PWM control RW 0
0: auto switch; 1: PSM/PWM
When this bit is set as '1', rﬁo REG3 mode select

0 DCDC1 PFM/PWM rol: tos 1: always PWM RW 0

REG 81H: OffsDisch and Output monitor control
Description R/W | Default

Internal off-Discharge enable for DCDC & LDO RW 1
O-disable; 1-enable

6 Reserved RW 0

5 DCDC6 85% Low voltage turn off PMIC function enable: RW 0
O-disable; 1-enable

4 DCDC5 85% Low voltage turn off PMIC function enable: RW 0
O-disable; 1-enable

3 DCDC4 85% Low voltage turn off PMIC function enable: RW 0

O-disable; 1-enable

2 DCDC3 85% Low voltage turn off PMIC function enable:
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0O-disable; 1-enable
1 DCDC2 85% Low voltage turn off PMIC function enable: RW 0
0-disable; 1-enable
0 DCDC1 85% Low voltage turn off PMIC function enable: RW 0
0-disable; 1-enable
REG 82H: ADC Enable
Default: E1H
Reset: Power on reset
Bit Description
7 BAT voltage ADC enable 0: off;
6 BAT current ADC enable 0: off;
5 Die temperature ADC enable 0: off;
4 GPIOO0 ADC enable 0: off;
3-1 | Reserved
0 TS pin input to ADC enable s

REG 84H: ADC speed setting, TS C

Default: F2H

Reset: power on reset

Bit escription R/W | Default
7-6 in control: RW 11
10: 60uA; 11: 80uA
5-4 from TS pin control: RW 11
A; 01: 40uA; 10: 60uA; 11: 80uA
reserved RW 0
2 TS pin function select: RW 0
0-TS pin is the battery temperature sensor input and will affect the charger
1-TS pin is an External input for ADC and do not affect the charger
1-0 | Current source from TS pin on/off enable bit [1:0] RW 10
00: off; 01: on when charging battery, off when not charging;
10: on in ADC phase and off when out of the ADC phase, for power saving;
11: always on
Note: TS pin and GPIOOADC pin are same current source, so if set the TS current
source is always on, the GPIOOADC is invalid
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REG 85H: ADC speed setting

Default: BOH
Reset: power on reset
Bit Description R/W | Default
7 TS/GPIO0 ADC speed setting bit 1 100x2" RW 1
6 TS/GPIOO ADC speed setting bit 0 So Fs=25, 50, 100, 200Hz RW 0
5 Vol/Cur ADC speed setting bit 1 100x2" RW 1
4 Vol/Cur ADC speed setting bit 0 So Fs=100, 200, 400, 800Hz RW 1
3 Reserved
2 GPIO0 ADC work mode RW
0: not output current;  1: output current
1-0 | Reserved

Reset: System reset

' R
REG 8AH: Timer control 0
Default: 00H Q

Bit De R/W | Default
7 Timer time out status ¢ RW 0
It indicate that tim ut his b low go high
Write this bit to arthes nd the timer
6-0 RW | 0000000
ill disable the timer

REG DC output voltage monitor de-bounce time setting

Default: 40H

Reset: Power on reset

Bit Description R/W Default

7-6 DCDC output voltage monitor de-bounce time setting, RW 01
00: 62us; 01:124us; 10:186us; 11:248us

5-0 Reserved RW 00
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REG 8FH: IRQ pin, hot-over shut down
Default: OOH (Note: bit4 default is customized)
Reset: Power on reset
Bit Description R/W | Default
7 IRQ pin turn on or wakeup PMIC function enable RW 0
0: disable;  1: enable
6 ACIN and VBUS short or not depending on RW 0
0: REGOO[1], auto detect;  1: REGS8F[5]
5 ACIN and VBUS short or not setting
0: notshort;  1:short
4 N_VBUSEN pin function control
0: DRIVEVBUS, which is an output pin;
1: N_VBUSEN, which is an input pin
3 The function control that 16s’ POK trigger power on reset: 0-disable; 1
2 The PMIC shut down or not when Die temperature is over the warning |
0-not shut down; 1-shut down
1 Voltage recovery enable bit when AXP803 RW 0
0: recovery to the default voltage;
1: not recovery to the defauﬁtage, the
0 When PMIC is on status, elo in, the PMIC will restart function | RW 0
enable
0: disable; : enab
CG Q"ADC) control
Defaulty O
ystem reset
Bit Description R/W | Default
7 | Enable GPIOO Positive edge trigger IRQ or wake up when GPIOO is digital input RW 0
0: disable; 1: enable
6 | Enable GPIOO Negative edge trigger IRQ or wake up when GPIOO is digital input RW 0
0: disable; 1: enable
5-3 | Reserved RW 0
2 | GPIOO pin function control bit 2 000: drive low RW 1
001: drive high
1 | GPIOO pin function control bit 1 010: digital input, trigger point is about 1.2V RW 1
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011: low noise LDO on

GPIOO pin function control bit 0

100: low noise LDO off RW
101-111: Floating, if ADC enable, then work as
ADC input mode

REG 91H: GPIOOLDO and GPIOO high level voltage setting

Default: 1AH

Reset: system reset

Bit Description
7-5 | Reserved
4-0 | GPIOOLDO and GPIOO High level voltage setting bit 4-0

From 0.7 to 3.3V, 100mV/step, 11011-11111 reserved

REG 92H: GPIO1 control

Default: 07H

Reset: system reset

Bit R/W | Default
7 | Enable GPIO1 Positive ed RW 0
0: disable; 1: enable
6 | Enable GPIO1 Negati RW 0
0: disable; 1: enal
5-3
000: drive low RW 1
001: drive high
1 010: digital input, trigger point is about 1.2V RW 1
011: low noise LDO on
0 | GPIO1 pin function control bit0 | 100: low noise LDO off RW 1
101-111: Floating
REG 93H: GPIO1LDO and GPIO1 high level voltage setting
Default: 1AH
Reset: system reset
Bit Description R/W | Default
7-5 | Reserved RW 000
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4-0 | GPIO1LDO and GPIO1 High level voltage setting bit 4-0 RW 11010
From 0.7 to 3.3V, 100mV/step, 11011-11111 reserved
REG 94H: GPIO signal bit
Default: O0OH
Reset: system reset
Bit Description R/W | Default
7-2 | Reserved
1 | This bit reflect the logic level of the GPIO1 pin when configured as digital input R
0 | This bit reflect the logic level of the GPIOO pin when configured as digital input R

REG 97H: GPIO pull down control

Default: OOH
Reset: system reset
Bit Description R/W | Default
7-2 | Reserved
1 | GPIO1 Pull down control in digitaiinput m RW 0
0:off; 1:o0on
0 | GPIOO Pull down con in digita t mo RW 0
0:off; 1:on
REG : | time data bit[11:4] for Battery voltage (BATSENSE)
Default:
stem reset
Description R/W | Default
7-0 Real time data bit[11:4] for Battery voltage (BATSENSE) R 00
REG A1lH: Real time data bit[3:0] for Battery voltage (BATSENSE)
Default: 00H
Reset: System reset
Bit Description R/W | Default
7-4 Reserved R 00
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3-0 Real time data bit[3:0] for Battery voltage (BATSENSE) R 00
REG B8H: Fuel Gauge Control
Default: COH
Reset: power on reset

Bit Description R/W | Default

7 fuel gauge enable control(including OCV and coulomb meter) RW 1

0: Disable; 1: Enable

6 Coulomb meter enable control

0: Disable; 1:Enable

5 Battery maximum capacity calibration enable control

0: Disable; 1:Enable

4 Battery maximum capacity calibration status
0: Not calibrating; 1:Is calibrating
3 OCV-SOC curve calibration enable control 0
0: Disable; 1: Enable
Suggest set this bitas 0
2 OCV-SOC curve calibration status R 0
0: Not calibrating; 1:1s c’ating
1-0 Reserved RW 0
REG B9H: Battery c entage for indication
Reset: POwer onfrese
Bit Description R/W | Default
Indicating if battery capacity percentage for indication is valid R 0
0: Not valid; 1:Isvalid
6-0 Battery capacity percentage for indication R 64H
REG BAH: RDC 1
Default: 80H
Reset: Bit [7] & [4-0] reset is power on reset
Bit Description R/W Default
7 RDC calculation control RW 1
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0: disable; 1:enable
6 RDC was right detected or not flag: R 0
0O:N; 1:Y
5 RDC has detected or not during this power on time R 0
0O:N; 1:Y
4-0 | RDC value HSB 5 bit RW 00000

REG BBH: RDCO

Default: 5DH

Reset: power on reset

Bit Description
7-0 | RDC value LSB 8bit

REG BCH: OCV 1

Default: OOH

Reset: power on reset
Bit Desgsi R/W Default
7-0 | OCV HSB 8bit R OOH

REG BDH: OCVO

Default:

Description R/W Default

R 0000

REG EOH: Battery maximum capacity

Default: O00H

Reset: Power on reset

Bit Description R/W | Default

7 Indicating if battery maximum capacity is valid R/W 0
0: Not valid; 1:Isvalid
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6-0 battery maximum capacity bit[14:8] RW OOH
REG E1H: Battery maximum capacity
Default: OOH
Reset: Power on reset
Bit Description R/W | Default
7-0 | battery maximum capacity bit[7:0] (Unit: 1.456mAh) RW OOH

REG E2H: Coulomb meter counterl

Default: 00H

Reset: Power on reset

Bit Description
7 Indicating if coulomb meter counter is valid:
0: Not valid; 1:Isvalid
6-0 Coulomb meter counter[14:8]

Reset: Power on reset

REG E3H: Coulomb metgcouné
Default: OOH \

Bit Description R/W | Default
:0]  (Unit: 1.456mAh) RW OOH
V Percentage of battery capacity

Default: 64H
Reset: Power on reset

Bit Description R/W | Default

7 Indicating if OCV percentage of battery capacity is valid R 0

0: Not valid; 1:Isvalid

6-0 OCV percentage of battery capacity R 64H
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REG E5H: Coulomb meter percentage of battery capacity

Default: 64H

Reset: Power on reset

Bit Description R/W Default

7 Indicating if coulomb meter percentage of battery capacity is valid: R 0

0: Not valid; 1:Isvalid

6-0 Coulomb meter percentage of battery capacity R 64H

REG E6H: Battery capacity percentage warning level

Default: AOH .

Reset: Power on reset

Bit Description R/W

7-4 Warning level 1: Warning threshold, 5-20%, 1% per step

3-0 Warning level 2: Shutting down threshold, 0-15%, 1% per st RW
REG E8H: Fuel gauge tuning contrEO

2-0 centage for indication update minimum interval RW 0

Default: OOH
Reset: Power on reset
Bit scription R/W | Default
7-3 Reser
B acity

010-120s

011-164s

100-immediately update when changed
101-5s

110-10s

111-20s

REG E9H: Fuel gauge tuning control 1

Default: 00H
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Reset: Power on reset

Bit Description R/W Default

7-6 OCV Percentage calibrate the Coulomb meter percentage, maximum time interval RW 0
00-60s
01-120s
10-15s
11-30s

5-3 Wait for the stability for charge when in RDC calculation RW 0
000-180s
001-240s

110-90s

010-300s

011-600s

100-30s

101-60s Y 4 ®
0

111-120s
2-0 Wait for the stability for discharge when in RDC calculation
000-180s
001-240s
010-300s
011-600s '
100-30s & \

101-60s
110-90s

REG el’gauge tuning control 2

: OOH

Reset: Power on reset

Bit Description R/W | Default

7-6 OCV Percentage Debounce setting(only when the change continuous the same | RW 0
direction as more than N times, then the ocv percentage increase or decrease)N:
00-4
01-8
10-1
11-2

5-4 Coulomb meter Percentage Debounce setting(only when the change continuous | RW 0
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the same direction as more than N times, then the ocv percentage increase or
decrease)N:
00-4
01-8
10-1
11-2
3 Battery maximum capacity and OCV-SOC curve calibration start condition: RW 0
0-OCV percentage < (REG E6H[3:0] + 3)
1-OCV percentage < (REG E6H[3:0] + 6)
2 Battery maximum capacity calibration end condition 0
0-OCV percentage = 95%
1-OCV percentage = 100%
1 Battery maximum capacity calibration end condition 1
0-wait for charge finished
1-do not wait for charge finished
0 Battery maximum capacity calibration end condition 2

wait N ms for the charge finished indication signal after REG

Nisset: 0-68 1-120

REG EBH: Fuel gauge tuv*g coé

Default:
Reset: Power on reset
Bit Description R/W Default
7 rge us bit REG 01H[6] = 1,the percentage of indication can be | RW 0
e ot
ase enable
1-decrease disable
When REG 01H[6] =1, percentage of indication decrease hysteresis(N) setting RW 0
000-4%
001-5%
010-6%
011-7%
100-0%
101-1%
110-2%
111-3%
3 Calculation RDC current condition setting RW 0
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0-2300mA
1->150mA

2-0 Calibrate RDC percentage changed threshold setting RW 0
000-4%
001-5%
010-6%
011-7%
100-0%
101-1%
110-2%
111-3%
calibration: AOCVPCT >N

REG ECH: Fuel gauge tuning control 4 \@\

Default: 00H

Reset: Power on reset

Bit Description R/W Default
7 ADC current data include offset0 or not(Fordeb ’ RW 0
0: Enable; 1: Disable '
cont RW 0
IC po RW 0
ery voltage for RDC calculation RW 00
Coulomb counter calibration threshold, relative with REG_E6_[3:0] RW 000

000-REG_E6H[3:0]+7(default)
001-REG_E6H[3:0]+8
010-REG_E6H[3:0]+9
011-REG_E6H[3:0]+10
100-REG_E6H[3:0]+3
101-REG_E6H([3:0]+4
110-REG_E6H[3:0]+5
111-REG_E6H([3:0]+6
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REG EDH: Fuel gauge tuning control 5
Default: 00H
Reset: Power on reset
Bit Description R/W Default
7 OCV percentage relative with the charge/discharge rate control RW 0
0-Disable
1-Enable
6 Update time when rate > 0.5C RW 0
0-30S
1-15S
5-4 Update time when rate < 0.5C and rate > 0.1C RW

00-60S
01-75S

10-30S
11-45S
3-2 Update time when rate < 0.1C RW
00-120S
01-180S

00
10-240S :
11-60S
1-0 Fixed update ti RW 00
00-305Q
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11 Package

AXP803 is available in 8mm x 8mm 68 pin QFN package.

Package
SYMBOL MILLIMETER
MIN | NOM | MAX
A 0.70 | 0.75 | 0.80
Al _ 0,02 0.05
b 0.15] 0.20 | 0.25
c 0.18 | 0.20
D 7.90 | 8.00
D2 2.39 | 5.49 | 5.
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Figure 11-2 Package materials information for AXP803
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NOTES :
1

W

el
}ﬂL_J)

. MATERIAL - PP6.
. ALL DIMENSIONS ARE IN MILLIMETERS.
TOLERANCES — X X=%0.25

- XXX=%0.13
DRAFT ANGLE FOR REFERENCE
UNLESS QTHERWISE SFECIFIED.

>

. ESD - SURFACE RESISTIVITY

- 105 70 10'' OHMS/S0.

@
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