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1.1 XHEfET

T48 PMIC BRECEMIFIA TS %o

1.2 BiRRE

PMIC #BIRFF & #iF AR

1.3 ERAE

\No.,
]

& 1-1: SHFEmY IR

B AiZhir s CeIp et

T509 Linux-4.9 drivers/regulator/* drivers/power/supply/*
MR813 Linux-4.9 drivers/regulator/* drivers/power/supply/*
R818 Linux-4.9 drivers/regulator/* drivers/power/supply/*
A133 Linux-4.9/5.4 drivers/regulator/* drivers/power/supply/*
H616 Linux-4.9/5.4 drivers/regulator/* drivers/power/supply/*
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2.1 IRINEE

HREERT, ARA

SEIRRHMEB L BB REEE,

2.2 *E;é*'l«l:l) éyl::l,

RNiE BiEA

PMU BREEE T,

AXP S PMUBIRFR, W0 AXP152.  AXP22x &,

LDO %= low dropout regulator, SHREZEL4IRESS. EMRESRE
BEELHEXIENETHNRAES FET, MMNANBNEEFREE
THBE, FELSETHELEE,

DC-DC EEMRZER, BTRBERBIREZENER, REFSXNENXE
a0 DC-DC %28, &3 LDO, ER—MRMiiARILERTE
B XA LM A2 4 DCDC,

Regulator linux W#Z%$,ALDO. DC-DC BYFHIIZI

2.3 BRRECE TR

2.3.1 Device Tree Eo& 1B

REWMPEENZZESCHFMEFEANERREE, IREWNXHFERE N kernel/linux-
4.9/arch/arm64 (32 fiF &N arm) /boot/dts/sunxi/CHIP.dtsi(CHIP AWM AR S, 0
sun50iwl0pl %), PMIC t&IR7E dtsi FERAF AT AEE,
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2.3.2 board.dts B2 &% H

board.dts AFHREE—MREFENIKEREFEE (30 demo R, perfl 1RE) , EEMNEREEE
£ % FEM Device Tree AR EESo

PMIC &% regulator, power supply, power key, PMU BB E BT I& &M BT B,
PMIC EAZHPILE R Z MEERNEFE, HEERANNXR,.

PMUZE 12 & (MFD)

l ------ > regulator device

l ...... > power key device

l ------ > power supply device
l ...... > gpio device

l ...... > wdt device

PMIC i&&WEE, L AXP2101 RUIGEEM], HthSZENA dts Kb

pmu@: pmu@0{
compatible = "x-powers,axp2101";
reg = <0x34>;
#address-cells = <1>;
#size-cells = <0>;
interrupts = <0 IRQ TYPE LEVEL LOW>;
interrupt-parent = <&nmi _intc>;
status = "okay";
wakeup-source;

charger0: /charger@o{

compatible = "x-powers,axp2101l-power-supply";
param = <&axp2101 parameter>;
status' = "okay";

pmu_chg ic.temp = <0>;
pmu_battery cap.= <888>;
pmu_runtime chgcur = <1000>;
pmu_suspend chgcur = <1500>;
pmu_shutdown chgcur = <1500>;
pmu_init chgvol = <4200>;
pmu_usbpc cur = <2000>;

pmu_battery warning levell = <15>;
pmu_battery warning level2 = <0x0>;
pmu_chgled type = <0x0>;

wakeup usb in;
wakeup usb out;
wakeup bat out;

/* wakeup bat _in; */

/* wakeup bat charging; */

/* wakeup bat charge over; */
/* wakeup low warningl; */

/* wakeup low warning2; */

/* wakeup bat untemp work; */
/* wakeup bat ovtemp work; */
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};

};

/* wakeup bat untemp chg; */
/* wakeup bat ovtemp chg; */

powerkey0: powerkey@0{

status = "okay";

compatible = "x-powers,axp2101-pek";
pmu_powkey off time = <6000>;
pmu_powkey off func = <0>;
pmu_powkey off en = <1>;
pmu_powkey long time = <1500>;
pmu_powkey on time = <512>;
wakeup rising;

/* wakeup_ falling; */

regulator@: regulators@O{

reg dcdcl: dcdcl {
regulator-name = "axp210l-dcdcl";
regulator-min-microvolt = <1500000>;
regulator-max-microvolt = <3400000>;
regulator-boot-on;
regulator-always-on;

b

reg _dcdc2: dcdc2 {
regulator-name = "axp2101-dcdc2";
regulator-min-microvolt = <500000>;
regulator=max-microvolt <1540000>;
regulator-boot-on;
regulator-always-on;

+

reg dcde3: dcdc3 {
regulator-name = "axp2101l-dcdc3";
regulator-min-microvolt = <500000>;
regulator-max-microvolt <3400000>;
regulator-boot-on;
regulator-always-on;

};

reg dcdc4: dcdcd,{
regulator-name = "axp2101-dcdc4";
regulator-min-microvolt = <500000>;
regulator-max-microvolt = <1840000>;
regulator-boot-on;
regulator-always-on;

}i

reg dcdc5: dcdc5 {
regulator-name = "axp2101l-dcdc5";
regulator-min-microvolt = <1200000>;
regulator-max-microvolt = <3700000>;

};

reg rtcldo: rtcldo {
/* RTC _LDO is a fixed, always-on regulator
regulator-name = "axp210l-rtcldo";
regulator-min-microvolt = <1800000>;
regulator-max-microvolt = <1800000>;
regulator-boot-on;
regulator-always-on;

*/

WRIFE © HiBEEREROBRAR.
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};

};

reg

};

reg .

};

reg_.

};

reg_.

};

reg_.

};

reg_|

}

reg_

};

reg_

};

reg_

};

reg_

};

rtcldol: rtcldol {

regulator-name = "axp2101-

regulator-min-microvolt =
regulator-max-microvolt

aldol: aldol {
regulator-name = "axp2101
regulator-min-microvolt =
regulator-max-microvolt
regulator-boot-on;
regulator-always-on;

aldo2: aldo2 {
regulator-name = "axp2101
regulator-min-microvolt =
regulator-max-microvolt
regulator-always-on;

aldo3: aldo3 {
regulator-name = "axp2101
regulator-min-microvolt =
regulator-max-microvolt
regulator-boot-on;

aldo4: aldo4 {
regulator-name = "axp2101l
regulator-min-microvolt =
regulator-max-microvolt

bldol: bldol {
regulator-name = _*axp2101
regulator-min-microvolt =
regulator-max-microvolt
regulator-boot-on;
regulator-always-on;

I}

bldo2: bldo2 {
regulator-name = "axp2101
regulator-min-microvolts/=
regulator-max-microvelt

dldol: dldol {
regulator-name = "axp2101l
regulator-min-microvolt =
regulator-max-microvolt

dldo2: dldo2 {
regulator-name = "axp2101l
regulator-min-microvolt =
regulator-max-microvolt

cpusldo: cpusldo {
regulator-name = "axp2101
regulator-min-microvolt =
regulator-max-microvolt

virtual-dcdcl {

rtcldol";
<1800000>;
<1800000>;

-aldol";

<500000>;
<3500000>;

-aldo2";

<500000>;
<3500000>;

-aldo3";

<500000>;
<3500000>;

-aldo4";

<500000>;
<3500000>;

-bldol";

<500000>;
<3500000>;

“bldo2";

<500000>;
<3500000>;

-dldol";

<500000>;
<3500000>;

-dldo2";

<500000>;
<1400000>;

-cpusldo";

<500000>;
<1400000>;
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compatible = "xpower-vregulator,dcdcl";
dcdcl-supply = <&reg dcdcl>;

}

virtual-dcdc2 {
compatible = "xpower-vregulator,dcdc2";
dcdc2-supply = <&reg dcdc2>;

i

virtual-dcdc3 {
compatible = "xpower-vregulator,dcdc3";
dcdc3-supply = <&reg dcdc3>;

b

virtual-dcdcd {
compatible = "xpower-vregulator,dcdc4";
dcdc4-supply = <&reg dcdcéd>;

18

virtual-dcdc5 {
compatible = "xpower-vregulator,dcdc5";
dcdc5-supply = <&reg dcdc5>;

I8

virtual-aldol {
compatible = "xpower-vregulator,aldol";
aldol-supply = <&reg aldol>;

178

virtual-aldo2 {
compatible = "xpower-vregulator,aldo2";
aldo2-supply = <&reg aldo2>;

178

virtual-aldo3 {
compatible = "xpower-vregulator,aldo3";
aldo3-supply = <&reg_aldo3>;

b

virtual-aldo4 {
compatible = "xpower-vregulator,aldo4";
aldo4-supply = <&reg aldo4d>;

178

virtual-bldol {
compatible = "xpower-vregulator,bldol";
bldol-supply = <&reg bldel>;

};

virtual-bldo2 {
compatible = "xpower-vregulator,bldo2";
bldo2-supply = <&reg bldo2>;

i

virtual-dldol {
compatible = "xpower-vregulator,dldol";
dldol-supply = <&reg dldol>;

T

virtual-dldo2 {
compatible = "xpower-vregulator,dldo2";
dldo2-supply = <&reg dldo2>;

b

axp_gpio0: axp gpio@O{
gpio-controller;
#size-cells = <0>;
#gpio-cells <6>;

WRIFE © HiBEEREROBRAR.
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status = "okay";
}i
};

/4
axp2101 parameter:axp210l-parameter {
select = "battery-model";

battery-model {
parameter = /bits/ 8 <0x01 OxF5 0x00 0x00 OxFB 0x00 0x00 OxFB
0x00 Ox1E 0x32 Ox01 O0x14 0x04 0xD8 0x04
0x74 OxFD 0x58 0x0B 0xB3 0x10 Ox3F OxFB
OxC8 0x00 OxBE 0x03 Ox4E 0x06 Ox3F 0x06
0x02 OxOA OxD3 OxOF 0x74 OxOF 0x31 0x09
OXE5 OxOE OxB9 OxOE OxCO 0x04 OxBE 0x04
OxBB 0x09 0xB4 OXxOE OxAO OxOE 0x92 0x09
0x79 OxOE 0x4C OxOE 0x27 0x03 OxFC 0x03
0xD5 0x08 OxBC 0xOD 0x9C OxOD O0x55 0x06
OxB8 Ox2E 0x24 Ox2E Ox2E 0x24 0x2E 0x24
OxC5 0x98 Ox7E Ox66 Ox4E 0x44 0x38 Ox1A
0x12 OxOA OxF6 Ox00 Ox00 OxF6 Ox00 OxF6
Ox00 OxFB 0x00 Ox00 OxFB 0x00 0x00 OxFB
0x00 O0x00 OxF6 Ox00 Ox00 OxF6 O0x00 OxF6
0x00 OxFB Ox00 0x00 OxFB Ox00 0x00 OxFB
Ox00 Ox00 OxF6 Ox00 Ox00 OxF6 O0x00 OxF6=;

};

o PMIC EI4EE

reg <u32>
i2cEFFSHuE

interrupts <args>

FEFECE, SENZHETECE XS

interrupt-parent <phandler>
LR ARETIT TSRS

wakeup-source <bool>
BEEANRER

pmu_powerok noreset <bool>
powerok pin THIE{IIhEERFEE.
0: disabe
1: enable
LA AR board. dtsEBETRME, &5 8 SPMUIREHE R ZHHZINEE**

X-powers,drive-vbus-en <bool>
set N VBUSEN pin as an output pin to control an external regulator to drive VBus

pmu_reset
when power key press longer than 16s, PMU reset or not.
0: not reset
1: reset

pmu_irq wakeup

IR © HiB2EREROBIRAR. RE—INF 7
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press irq wakeup or not when sleep or power down.
0: not wakeup
1: wakeup

pmu_hot shutdown
when PMU over temperature protect or not.
0: disable
1: enable
LA ENboard. dtsEBETAME, B853S PMUIRTHE R ZRHZINAE**

e regulator EMEE

regulator A& S regulator dev i&%&, &1 regulator dev KEXR—IRHER, I&&EIXT reg-
ulator dev B5|FEIL regulator, FARSLINXYBIRHEBEIGEZEINGE, regulator EHEE,
BERAZIFLE regulator FFAXH: Documentation/devicetree/bindings/regulator/regu-
lator.txt.

reg aldol: aldol{
regulator-name = "axp2101-dcdcl";
NERIGEHIZ TR

regulator-min-microvolt = <1500000>;
BIRRER/IME, B uV

regulator-max-microvolt = <3400000>;
BIRNERAE 21 uv

regulator-ramp-delay = £2500>;
BRAVIAEERY, S us

regulator-enable-ramp-delay = <1000>;
EERM X 2 FF IR AU ERERERY, B{I: us

regulator-boot-on;
BIRME BB S

regulator-always=on;
BIRREEETT

e power supply BMEE

power supply BM4AE, ®1EF ac-power-supply. usb-power-supply #1 battery-power-
supplyo

3¥F ac-power-supply BHEEI T

pmu_ac_vol <u32>
ack\RBEFRGIE
BAmV

pmu_ac_cur <u32>

IR © HiB2EREROBIRAR. RE—INF 8
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ackNBEREIE
B{IHImA

wakeup ac_in <bool>
acHENIRBE(ERE

wakeup_ac_out <bool>
acik HIRERfERE

33F usb-power-supply BMEE BT

pmu_usbpc_vol <u32>
usb pciENEBERFIE
B AmV

pmu_usbpc cur <u32>
usb pcliNEERREIE
B AImA

pmu_usbad vol <u32>
usb adaptorim \EBERFHIE
BfAmY

pmu_usbad cur <u32>
usb adaptori@ \ERREFIE
BIHImA

wakeup _usb_in <bool>
usbiENMREEfERE

wakeup usb out <bool>
usbik HEEERERE

3t F battery-power-supply EBHEEN Fo

pmu_init chgvol <u32>
Rt TS FRE
B RmV

pmu_chgled func <u32>
CHGKED pin control
0: controlled by pmu
1: controlled by Charger

pmu_chgled type <u32>
CHGLED Type select when pmu chgled func is 0
0: display with type A function
1: display with type B function
3: output controlled by the register of chgled out ctrl

pmu_chled enable <u32>
RECHGLED pin 2&E{HAE
0: disalbe
1: enable
M EAAKMboard. dtsEBYTRME, #8538 S PMUIREIE R FHZINAE*

pmu_chg ic temp <u32>
1: TS current source always on

IR © HiB2EREROBIRAR. RE—INF
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0: TS current source off

pmu_battery warning levell <u32>
5-20 5% - 20% warning levell

pmu_battery warning level2 <u32>
0-15 0% - 15% warning level2

pmu_pre_chg <u32>
KBTI 7 BB R PR
0 - 200 step is 25Z{iIImA

pmu_iterm limit <u32>
WEBETBEER
0 - 200 step is 25 mA
LA AENboard. dtsBETRME, &858 SPMUIREHE RZHHZINAE**

pmu_runtime chgcur <u32>
iEfThfconstantFEEEE IR
E{IAImA

pmu_suspend chgcur <u32>
{REREY constantFEEEE IR
I FImA

pmu_shutdown chgcur <u32>
XM B constantFEEERRS
I AImA

pmu_bat det <u32>
bat_detlttA—4byteBE Abat_detFH7Fes, H=NEMEIEHAR
battery detection means select
byte[2]: @ charge/discharge
1 NTC
battery detection charge/discharge current time
byte[l]: 0 1s
1 128ms
battery detection enable
byte[0]: 0 disable
1 enable
**MEAHboard. dtsBET RME, 38595 SPMUIREhE R ZIFIZIIAE**

pmu_btn_chg_en <bool>
button battery charge enable
M R{AHboard . dtsBMETRME, #5ESPMUIRENE R HFFiZThae**

pmu_btn chg cfg
2600 - 3300 AINEBMFEEREHEBE, R AmV
LA AR board. dtsEBETRME, B8 SPMUIREHERZHHZINAE**

param <phandler>
FEEBMITELE S
BMBSHEBAS N F AR, fEparamiEENphandlerE R BEmAMBMER, RAEREIselectiEFENLERBT
FREEWP SR
SE3M): RIETTENpNicEEREMN T Rpmic-parameterss,
S HARIEFERNEMAR, B ENELR, **
M EAAKKboard. dtsEBYTRME, #8538 SPMUIREIE R FRHZINAE*

pmu_bat paral <u32>
pmu_bat_para2 <u32>

IR © HiB2EREROBIRAR. RE—INF 10
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pmu_bat para32 <u32>
BB 5K
B SHIRIEE AR EMARE, BT (Y EFME R+

pmu_battery rdc <u32>
PR
B{IJImQ

pmu_battery cap <u32>
BitEE
B[ AImAh

pmu_bat ts current <u32>
TS pinfERA/NEE
20uA/40uA/60uA/80UA LIS AETAD
ZRIABOUA, WEMEEL, TEAIpmu_bat temp paraitBEB b EIRALITNAITSETR

pmu_bat temp paral <u32>
Bt el - 25X RZAYTS pinkBfE, BMU: mV

pmu_bat temp para2 <u32>
BtE - ISEXRMTS pinBfE, #fi: mV

pmu_bat temp para3 <u32>
Bt - LOEEXIRZATS pintfE, S mV

pmu_bat temp para4 <u32>
BE - SEN TS pintfE, B mV

pmu_bat temp para5 <u32>
Bt EOEXTRZEYTS pinmBEs B4 mV

pmu_bat temp paraé <u32>
EMESENNMNTS pinBE, B mV

pmu_bat_temp para7 <u32>
BB 10BN RMTS pinBfE, B my

pmu_bat temp para8 <u32>
Bt 120X RZANTS pinkfE, L0 mv

pmu_bat temp para9 <u32>
Rt E30EXIRMTS pinkBlE, B mv

pmu_bat temp paral@® <u32>
Bt E 40X MMNTS pintBlE, #41: mv

pmu_bat temp parall <u32>
BMEASENRMTS pinBfE, B mV

pmu_bat temp paral2 <u32>
B ES0EXIMMTS pinkBfE, B mV

pmu_bat temp paral3 <u32>
BMES5EN TS pinBfE, B mV

pmu_bat temp paral4 <u32>
BE60EXI TS pinBfE, B mv

IR © HiB2EREROBIRAR. RE—INF
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pmu_bat temp paral5 <u32>

BtE70ENMMTS pinBlE, £ mV

pmu_bat temp paral6 <u32>
Rt E8OEXI TS pinkfE, Ffi: mV
RHRRIED**
pmu_bat temp enable <u32>
R EBWRERNESERE
0: disalbe

1: enable

pmu_bat charge 1tf <u32>

fih % EBMEIRF TS pinBEEE, 2. mV
ERIA: 2112mV
SEE: 0-3264mV
pmu_bat charge htf <u32>
fih % MR ZEMTS pinBBEEE, 2. mV

ZRiA: 397mV
SEE: 0-3264mV

pmu_bat shutdown ltf <u32>

ERIA: 3226mV
SEE: 0-3264mV

pmu_bat shutdown htf <u32>

ZRiA: 284mV
SEE: 0-3264mV

wakeup bat in <bool>
B SR NDREE R

wakeup bat out <bool>
R th ik HMREE fERE

wakeup bat charging, <bool>

RSt 7 FE IR AE fERE

wakeup bat charge over <bool>
Rt FE R A SRR ER R RE

wakeup low warningl <bool>

RS FE B o IR ER (E R

wakeup low warning2 <bool>
F R B E 2 AR (AR

wakeup bat untemp chg <bool>
FE St {ECR 75 FE IR R R A

wakeup bat ovtemp chg <bool>
R 7T B MR R R AR

wakeup bat untemp_work <bool>
REHITE TIFMR AR fERE

FFRERAT, fREMSEPUNTS pinBERE, £

FFRERRAT, MREMEPUNTS pinBERE, 21

**RE B RSMEMRSFEAR—F, RIEBEMENTSEHEBMEFM, $HElpmu_bat temp paral[l-16]34R;E
ESRErEEE, SEERUSOUABTINEERE (B nV) , FEEHREE#pmu_bat temp para[l-16]89F

mv

mv

IR © HiB2EREROBIRAR. RE—INF
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wakeup bat ovtemp work <bool>
RSt R T EMRER (e

e power key B4EE

power key IKENIFHRILE, BEANIRHBRFERERIZEE. power key BMHEE,

pmu_powkey off time <u32>
EHIZT KAz powe rof fE 4
AEREN:
4000 4s
6000 6s
8000 8s
10000 10s

pmu_powkey off func <u32>
E#lpower of fEMFIhAE, MNRAEE, BiAANpower-off
1 SRS
0 power off

pmu_powkey long time <u32>
EHlponlevel ZEH7F230x27[5:4]
1000 1s
1500 1.5s
2000 2s
2500 2.5s

pmu_powkey off en
TR R LAERE
1 PWRON /> OFFLEVEL AS ‘poweroff source enable
0 PWRON > OFFLEVEL as poweroff source disable

pmu_powkey on time <u32>
IR IR T KA B FRL
128 0.128s
512 0.512s
1000 1s
2000 2s

pmu_pwrok_time <u32>
delay of PWROK after all power output good
8 8ms
16 16ms
32 32ms
64 64ms

wakeup rising <bool>
EH SRR MER R

wakeup falling <bool>
EHIR TR TR RS

e watchdog BMEE

ERRINLEMN
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2.3.3 sysconfig E2E%RA

7£ sysconfig FENXT PMU B regulator it {EERIRE PMU £2, £ boot0 M uboot &
B BT ER D B M SR T IR E SR,

;[target] system bootup configuration

;boot clock = CPU boot frequency, Unit: MHz

;storage type = boot medium, 0-nand, 1-card®, 2-card2, -1l(defualt)auto scan
;burn_key 1:support burn key; 0:not support burn key

;dragonboard test 1l:support card boot dragonboard; 0:not support card boot dragonboard
;power _mode = axp_type, 0:axp81X, 1l:dummy, 2:axp806, 3:axp2202, 4:axp858
[target]

boot clock = 1008

storage_ type = -1

burn_key =1

dragonboard test = 0

power _mode =4

; system configuration

. ?
;dcdcl vol set dcdcl voltage,mV,500-1200,10mV/step
; 1220-3400,20mV/step
;dcdc2 vol set dcdc2.voltage,mV,500-1200,10mV/step
; 1220-1540,20mV/step
;aldol vol set aldol voltage,mV,500-3500,100mV/step
;dldol vol set dldol wvoltage,mV,500-3500,100mV/step
; dcdcX mode set dcdc mode, O:pfm-pwm 1l:force pwm
; battery exist select non-battery mode, 0: Tt 1: HHith
[power sply]

dcdcl vol = 1003300

dcdc2 vol = 1000940

dcdc6_vol = 1003300

aldol vol = 1003300

aldo2 vol = 1001800

aldo3 vol = 1003300

aldo4 vol =1003300

aldo5 vol = 1001800

bldol vol = 1001800

bldo2_vol = 1001000

bldo4 vol = 1001800

bldo5 vol = 1001800

cldol vol = 1001800

cldo2 vol = 1002500

cldo3 vol = 1001200

cldo4 vol = 1001200

dclsw vol = 1003300

dcdc5 mode =1

battery exist =0

charge mode =1

; deylay after change voltage Unit:us default:0ms

;dcdcl vol delay ---set delay time after setting dcdcl vol

IR © HiB2EREROBIRAR. RE—INF 14
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;dcdc2 vol delay ---set delay time after setting dcdc2 vol
;aldol vol delay ---set delay time after setting aldol vol
;Xxxxx_vol_delay ---set delay time after setting xxxxx_vol

[power delay]
aldo3 vol delay = 50000

; gpio bias and gpio power supply setting

’

;pl_bias =1800 ---set gpio-1 bias to 1800mV
;pl_supply ="aldo3 vol" ---change gpio-1 bias to 1800mV after setting aldo3 vol
;Xx_bias ---set gpio bias to XXXmV

;Xx_supply ---change gpio bias after setting xxxx vol

[gpio bias]
pl bias
pl supply

3300
"aldo3 vol"

o target BM4AE

power mode <u32>
BHRE T HEISOCHREEAMENPMU, FbootoXAZHsEM, BRiXA133/T50975 B2 FHEMIZT R, [F4E5
BB EZIFINMIRIEDo0tOLI3EHsysconfigRIAR B R B,
0:axp81X,
: dummy
axp806
axp2202
axp858

I

A WN B

power mode X4 RELEA T EIFT S HRIEANEMS PMU B9B# 5% (BRYER— SOC
FER— PMU Ba]ge WM BIRWECER - MER) , 7E boot0 MEmIZERMTHZ B H A
BEEO#HITIERE. X T509 7, boot0 MEERIEEIIZNT:

I IR ER R 1E : brandy/brandy+2.0/spl/board/sun50iw10p1/board.c

int sunxi board init(void)

{

sunxi board pll init();
axp_init(0);
set pll voltage(CONFIG_SUNXI CORE_VOL);

switch (get power mode()) {

/* 0: A1Q0-AXP81X */

case 0:
set sys voltage ext("dcdc4", CONFIG SUNXI SYS VOL);
break;

/* 1: Dummy */

/* 2: MR813-AXP305, R818-AXP305 */

case 2:
set sys voltage ext("dcdcc", CONFIG SUNXI SYS VOL);
break;

/* 3: Al00-AXP2202*/

case 3:

IR © HiB2EREROBIRAR. RE—INF 15
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set sys voltage ext("dcdc2", CONFIG SUNXI SYS VOL);
break;

/* 4: T509-AXP858*/

case 4:
set sys voltage ext("dcdc4", CONFIG SUNXI SYS VOL);
break;

default:
break;

}

e power sply B4EE

xxxx_vol <u32>
UbOOtMERXXXX X BB T X MEHEBERE, EfxxxxAEtBEHHE. BIHERFIZ(100/000)FE5RHER.
KREENBEUbootMEE RS HITH X BHIAEIR(E,
BIZ%: 100, XERETEubootMERITH
BiZR: 000, XEKEBTEubootBHEERHA]
fB%: 3300, XEBRHBEIREN3300 mV

dcdcx_mode <u32>
ubootF B EFIIFdcdcxIRE N fpwmARIRT, REXBINAHIMEIES, ZBETEERIAN0, BEIX
AXP806/AXP305/AXP81X/AXP8033%Z FiZINEE,
0: pfm-pwmiR={E B
1: EHlpwmiEz

battery exist <u32>
RHIEBMFERS, ubootPhERRIEZIE HRE B DM KSR AN, NRZEEFHITRE, KA1
ERTHOTEF AR factory _mode T MiZEHEH
0: SEBIIANTEBMIFIE, ubooth E RHMER IR HI T
1: ANEMETE, ubootPAERIER#1T B MIKZSHIAE XAk

charge mode <u32>
FREFBIE, RIEZBERESEHNXYFTEITE.
MR ZEBEFHITRRE, BiANL
ERATARERBINE, EESHBMERZEFIINER,
0: FHANTRERIIHE, EACRMREE 5 N\FHLURE
1: EACERMRARH N TR ImIZ

e power delay BM4EE

xxxx_vol _delay <u32>
uboot B E&xxxxXE& B IR IEERIGERTAYE], Bfilus, ATFEDRESHFERERES SIRMERER, N twilk

ZBMES**power sply**Hixxx volBM—RER, HAHEEFXHIAEN A FEFHITERN,

e gpio bias BM4EE

XxX_bias <u32>

GPIOXOMMHERIRE, 2 mVe AFIABGPIOXONMIERE, EHSCPIOXIERERMBELA, #RIOOMR

i, BHESHRE,

IR © HiB2EREROBIRAR. RE—INF
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xx_supply <char>
GPIOXIEHEH MM BER, FFRAES**power sply**Hifixxx_vol—H, ZBMHMBE L, EGPI0X
ERNRHSRE, SRR AGPIOX biasfHEEEER,

2.3.4 kernel menuconfig E2E%RA

HANAZIRB R, $11T make ARCH=arm menuconfig (64 fii*F&} make ARCH=arm64
menuconfig) , X AXP2101 B9i&&%H6, HMSEMHENMN defconfig X, HANEREER
|, HIRUTTBIRE:

¢ PMIC
Device Drivers ---> 1I2C support ---> <*> I2C support
I2C Hardware Bus support ---> <*> SUNXI I2C controller
Device Drivers ---> Multifunction device drivers ---> <*> X-Powers AXP2101 PMICs with
I2C

e regulator

Device Drivers -~-> [*] Voltage and Current Regulator Support ---> <*>  X-POWERS
AXP2101 PMIC Regulators

e charger
Device Drivers --->
[*] Power supply class support --->
<*>  AXP2101 power supply driver

e power key

Device Drivers ---> Input device support ---> -*- Generic input layer (needed for
keyboard, mouse, ...)

[*] Miscellaneous devices --->
<*>  X-Powers AXP2101 power button driver

e virtual regulator
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Device Drivers ---> [*] Voltage and Current Regulator Support
regulator consumer support

—ae> <K

Virtual

2.4 RIS AE

Bl AXP2101. AXP803 % PMIC A,

kernel/

|-- drivers/mfd/axp2101.c

|-- drivers/mfd/axp2101-i2c.c

| -- drivers/regulator/axp2101-regulator.c

| -- drivers/input/misc/axp2101-pek.c

| -- drivers/power/supply/axp2201 charger.c
| -- drivers/power/supply/axp803 ac power.c
| -- drivers/power/supply/axp803 usb power.c
| -- drivers/power/supply/axp803 battery.c

2.5 IXTHHEZES TR

AXP PMIC BEEERMNERASEERGH, #XMELEENAFESRERERBENNE,
REEESAMX AU ERENTERRERGS, 7oA Er BnS RN ALIESRRS

X T RAE TR B E R,

WRAFRE © BseEREROERAE. RE—TNF
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:_;l._-'ﬂ-\.
ACIN|— =5 [Free-Ten-sL
ACIN - | |
T 3.55V~5v
cir /T 1 =
VBUS ——== VBUS g
TN
- : 1.6v/3.3vE0.1a
3,55~ R [[IT.8F VCC-RIC(ON
venr 233 4,35V i
1.6~3.4v@1.5a [s=.=v c-zEwsos

0.5~1.3vV@3n
0.5~1.3V@2n 0.9V WDD-CPU
0.5~1.3VR3IA = = — |
[0V 7Ir-ETE DO-1U58
0.8~1.84VRZ.5A
—roErEs I'__ __________ CC-DERM (T |
0.7~1.4v
0.6~1.5VR@Z.5A
ez (0, 7~3 0 3VEO . 5A
ALDOL I 1.8V AVCC/VOC-PLL/VDD13-DRAM (ON |

0.7~3.3VE0.3A

0.7~3.3VE0.2A

0.7~3.3VE0.

0.7~3.4VE0. 44

0.7-3.3VE0.32

0.7~3.3VRE0.

0.7~1.9VE0. 47

0.7-~1.9R0OLEA — =

~1CEEECA R

0~ 95Ve0.38 ———r

DCDCS I

0.7~3.3VE0.1A

J.7-3.3V@0.1528

2-1: PMIC [EIZEE]

mfd BRTFA PMIC 8 mfd IX&HXE3; regulator B R TR PMIC B regulator IR HS;
input/misc BER T3 PMIC B power key J¥zh{{h5; drivers/power/supply BR T3 PMIC
8 charger IXENHES,
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3.1 regulator £ demo

Hithi&& 3t regulator_devi&& 5| Bi@idig&ME B,
<name>-supply = <&reg dcdcl>;

& & @ T nameI3REY, AILUIRERreg dcdclfregulator devi&®, AEXTILERERHFTHERX, BEREEN
BB,

BRIEESIBASERZN regulatorfEAX R,

3.2 gpio 8 demo

Hitig & gpio_chipig&AI5| BT IREMEE.

<gpio name> = <&axp gpio 2 GPIO ACTIVE HIGH>;
KR EREE I nameIFREY, FILUKEXgpioMIgpio chipi&#, SAEXTIthgpioik B S RETEINEE,
BKig&5IBAEE AZMNgplofEAX 1,

3.3 charger £/ demo
o dts EEE R

Hg&EXt power supplyi& &5 | @ IREWAEE. = <&usb power supply>; I&FHiE
i$3F name AYIKEY, AJLUFREX usb power supply B9 power supply i&#&, SASIEENFIZEILL
HERT,

BR&&E5|IBEERZB power supply X,

pmu@: pmu@34 {
usb_power supply: usb power supply {

compatible = "x-powers,axp803-usb-power-supply";
status = "okay";

};

udc:udc-controller@®x05100000 {
det vbus supply = <&usb power supply>;
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1

J

o XEpEIRHA

EIRIXE)EE devm power supply get by phandle 3% HY wusb power supply #
power supply &%, SA/GfERE power supply set property MO, FENFIZE LHE

Ko

if (of find property(g udc pdev->dev.of node, "det vbus supply", NULL))
psy = devm power supply get by phandle(&g udc pdev->dev,
"det vbus supply");

if (!psy || IS_ERR(psy)) {
DMSG_PANIC("%s()%d WARN: get power supply failed\n",

_ func_, LINE );
} else {
temp.intval = 500;
power supply set property(psy,
POWER SUPPLY PROP_INPUT CURRENT LIMIT, &temp);
}

3.4 watchdog fEE demo

PMU Z8IZ—4 hw_timeout 79 4s W—"1"&(" 1, EIA timeout & 5s. EAFGEN T,

Bl # watchdog &7E/dev/watchdog*, NR{FEEE sunxi-dev B soc A watchdog,
pmic B watchdog %3851 FH/dev/watchdog -> /dev/watchdog0, X {RifHEF

Fi/dev/watchdog 71 pmic watchdogo.

ERLEFERTHE, soc AZEYWatchdog SFEAREEE (U pmic MIER, XFEFA pmic B9

watchdog.

pmic BY watchdog ITHEEIHE, XANXGEREXAE 1,
MFEXAEI M, FERE'V FREAXAEI A,

EI ERIRAEN set_timeout AAIREEI1AAYEL,

@I E watchdog AILAIRN, SHEMFERFAER ioctl Fi.

W N e

WRAFRE © BseEREROERAE. RE—TNF
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4.1 A TEE

FIREHRTARIED, EEFENZBERAITEL, EFRERSRBESFRE, AZPRM
T X EIRIFIHAY A o

4.1.1 AATH
4.1.1.1 power key @5 %

AP ZIEAR evtest, @i evtest %R pmic B9 evdevilllidle & FIRH N 1, N 0,

available devices:
/dev/input/event0: axp2101-pek
/dev/input/eventl: sunxi=gpadcoO
Select the device event number [0-1]% O
Input driver version is 1.0.1
Input device ID: bus 0x0 vendor 0x0 product Ox0 version 0x0
Input device name: "axp2101-pek"
Supported events:

Event type @ (EV_SYN)

Event type 1 (EV _KEY)

Event code'116 (KEY POWER)

Key repeat handling:

Repeat type 20 (EV_REP)

Repeat code 0 (REP_DELAY)

Value 250
Repeat code 1 (REP_PERIOD)

Value 33
Properties:
Testing ... (interrupt to exit)
Event: time 84985.644515, type 1 (EV_KEY), code 116 (KEY POWER), value 1
Event: time 84985.644515, -------------- SYN REPORT ------------
Event: time 84985.900628, type 1 (EV _KEY), code 116 (KEY POWER), value 2
Event: time 84985.900628, -------------- SYN_REPORT ------------
Event: time 84985.934310, type 1 (EV _KEY), code 116 (KEY POWER), value 0
Event: time 84985.934310, -------------- SYN_REPORT ------------
Event: time 84986.267772, type 1 (EV _KEY), code 116 (KEY POWER), value 1
Event: time 84986.267772, -------------- SYN_REPORT ------------
Event: time 84986.446532, type 1 (EV_KEY), code 116 (KEY POWER), value 0
Event: time 84986.446532, -------------- SYN_REPORT ------------
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4.1.2 PEAT=

4.1.2.1 max_microvolts fl min_microvolts H &

shell a8 %1% & regulator BE,

SN EEBENTHEEANEXFE, BIXNZRAREEIZRE, SWMINEE, 48, BREMSHEES
B,

RIZB IS E—KEBIRECIE— virtual 185, BEFH virtual IRENBIRITHE =, BARENEE
—EERAVER[EFITIEG, BEFANRER virtual 8%, RKEHIREREIR,

virtual RFEEFETF axp2101 FREFELEATHEH, AERERFEANTRETERHOMNIESE,. U
AXP2101 BYig&EEH,
/sys/devices/platform/soc/twi4/i2c-4/4-0034/regulator/regulator.1/reg-virt-consomer.1-
dcdcl/ @S &R FEAI max microvolts ] min microvolts R &L D HFITEIRIE, BAXT
BV i% & ERIRAVIES, LbfBI7y:

echo 3000000 > max microvolts

echo 3000000 > min_microvolts

KEBEN 3000000uV, 3000mV, 3V,

4.1.2.2 /sys/class/regulator/regulator.x

shell s3< KB negulator 5|FHI1&&E.

RINEM LIRS | AT IR, #AFTEETEFNEIR, #HN/sys/class/regulator/regulator.1,
EELUTERTHNER, BIAHEEM/LEESIRIEE. Zb—MAEME#EN regulator B de-
bugfs &=, AXRZEE regulator B map 58, 8% “ENSERERRE,

4.1.2.3 /sys/kernel/debug/regulator/regulator summary 55

shell &89 &1 regulator R,

kernel R IR R HEIRHAITIEIRHTT, FHNTATLUET kernel RYIRIXSE RIRENE R EIRIE
MFEAIRS. L AXP2101 BYIg&EHG, BHLFZE mount debugfs XHHRS.
mount -t debugfs none /sys/kernel/debug
cat /sys/kernel/debug/regulator/regulator summary
regulator use open bypass voltage current min max
regulator-dummy 0 1 0 omv OmA omv omv
uarto Omv Omv
axp2101-dcdcl 0 7 0 3300mV OmA 1500mV  3400mV
spio OmV OmvV

IR © HiB2EREROBIRAR. RE—INF 24



@LWIMIER
: SRR R

sdco omV omV
sdco omv omv
sdco omv omv
sdco omv omv
sdcO omv omv
reg-virt-consumer.1l omv Omv
axp2101-dcdc2 0 1 0  900mv OmA  500mV  1540mV
reg-virt-consumer.?2 Omv Omv
axp2101-dcdc3 0 2 0 1000mV OmA  500mV  3400mV
cpuo 1000mV  1000mV
reg-virt-consumer.3 Omv omv
axp2101-dcdc4 0 1 0 1500mv OmA  500mV  1840mV
reg-virt-consumer.4 Omv Omv
axp2101-dcdc5 0 1 0 1400mV OmA  1400mV  3700mV
reg-virt-consumer.5 OmvV OmvV
axp2101-rtcldo 0 0 0 1800mV OmA 1800mV 1800mV
axp2101-rtcldol 0 0 0 1800mv OmA 1800mV  1800mV
axp2101-aldol 0 1 0 1800mv OmA  500mV  3500mV
reg-virt-consumer.8 Omv omv
axp2101-aldo2 0 2 0 3300mV OmA  500mV  3500mV
spi2 omv omv
reg-virt-consumer.9 Omv omv
axp2101-aldo3 0 1 0 3300mv OmA  500mV  3500mV
reg-virt-consumer.10 Omv Omv
axp2101-aldo4 0 1 0 3300mV OmA  500mV | 3500mV
reg-virt-consumer.11 omV Omv
axp2101-bldol 0 1 0 1800mvV OmA|  500mV 3500mV
reg-virt-consumer.12 omv omv
axp2101-bldo2 0 1 0 3300mV OmA — 500mV  3500mV
reg-virt-consumer.13 Omv omv
axp2101-dldol 1 1 0 | 1200mV. OmA  500mV  3500mV
reg-virt-consumer.14 omv omv
axp2101-dldo2 0 1 0" 1200mV OmA  500mV  1400mV
reg-virt-consumer.15 omv Omv
axp2101-cpusldo 0 0 0  900mV OmA  500mV  1400mV

BT AR UAFHEREREM/LRIREBER, ELBERNENBIISEERIVRS.

4.1.2.4 regmap registers s

shell 5% E F1F2s.

FirRAREIEEEY PMIC E’\J%ﬁ%ﬁiﬁﬁiﬁgﬁfﬁ, HIRERN Z3 B 7288 7 BNBER THT
B1E, FEBMIRESFARISBCH RS, ELER, NHENARESH#HITIRERE, BIn
WEHEEFRHITIRERE. TR IFTERET 7S, %BF"?E’?E?:E}Z debugfs XHF#%,

HF PMIC Bi&d regmap #HITIEE1RME, NiZn LUER regmap B9IAIRE 23175 PMIC B9
EEi5R#(E. regmap E’\Jﬂﬁt?nt,.ﬁ“?_ T debugfs XH RS THEH, BIX regmap FAiRLE = BVIR
ERT AR PMIC MFFE I TIRE 1A AR

o G2/
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HES A EHEdebugfsXH RS,
mount -t debugfs none /sys/kernel/debug
echo ${reg} ${value} > /sys/kernel/debug/regmap/${dev-name}/registers

452
echo Oxff 0x01 > /sys/kernel/debug/regmap/4-0034/registers
BoxffHF2REN0x01

o HHR(E

EHiraa Al iERTEdebugfsXH RS,
mount -t debugfs none /sys/kernel/debug
cat /sys/kernel/debug/regmap/${dev-name}/registers

A5
cat /sys/kernel/debug/regmap/4-0034/registers
RE pmicFiE & E2

4.1.2.5 axp reg Hs

FIN, EXFF axp PEHEEX TR axp_reg 5 FiFde. BEXMAEETEEFN, BB
regmap ARIRE FFeE, RELVBAMEIRTHNAN. RHIWT.

FaxpEH1E2R0x0TE N{EOXS5:

echo Ox0f55 > /sys/class/axp/axp reg
FEHaxpHFEs0x0fHIE:

echo 0x0f > /sys/class/axp/axp_reg
cat /sys/class/axp/axp_reg

4.1.2.6 debug mask T

axp K EEX T = debug mask ITHMXAFRER. BHXFEXEESEZEEN PMIC K
&fle AT,

RGITENFRIGE RS

echo 8 > /proc/sys/kernel/printk
AR axpEAES:

echo 0xf > /sys/class/axp/debug mask
XA BaxplARES:

echo 0x0 > /sys/class/axp/debug mask

BRES—ARI T

712.458412] ic temp = 45

712.461311] vbat = 3977

712.464082] ibat = -779

712.466280] healthd: battery 1=96 v=3977 t=30.0 h=2 st=3 c=-779 fc=5066880 chg=
712.475174] charge_ibat = 0

—_—————
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712.478448] dis_ibat = 779
712.481545] ocv = 4073

712.484239] rest vol = 96

712.487182] rdc = 123

712.489862] batt max cap = 5066
712.493472] coulumb counter = 4857
712.497583] AXP803_COULOMB_CTL = 0xe0
712.501803] ocv_percentage = 86
712.505436] col percentage = 96
712.509061] bat current direction = 0
712.513386] ext_valid = 0

—r—— e e e e e

4.1.2.7 [sys/class/power_supply/

RIBE MR IR, 5BYsys/class/power supply/{battery,usb,ac} TEHRZE, FIk—=K
M,

4.2 FENa)E

4.2.1 RNI=MEL
4.2.1.1 HBHEFRETEE

B MRS B IREXER 24 7E driver/power/supply B R TH xxx-battery.c 3 driver/power/sup-
ply/axp BR FH xxx-charger.c FEX4 K axp2101 #1fl, RAFEIRINEMKESHZER
axp2101_get property(), RIBEMENRZEHIRETLUH BNV case BBE T#HITHE, X
LI

static int axp210x_get property(struct power supply *psy, enum power supply property psp,
union power supply propval *val

)

switch (psp) {
case POWER SUPPLY PROP_CAPACITY LEVEL: // customer modify
if (axp210x_info->regcache.soc == 100)
val->intval = POWER SUPPLY CAPACITY LEVEL FULL;
else if (axp210x_info->regcache.soc > 80)
val->intval = POWER SUPPLY CAPACITY LEVEL HIGH;
else if (axp210x_info->regcache.soc > axp210x_info->regcache.lowsocth)
val->intval = POWER SUPPLY CAPACITY LEVEL NORMAL;
else if (axp210x_info->regcache.soc < axp210x_info->regcache.lowsocth)
val->intval = POWER SUPPLY CAPACITY LEVEL LOW;
else if (axp210x_info->regcache.soc <= 1)
val->intval = POWER SUPPLY CAPACITY LEVEL CRITICAL;
else
val->intval = POWER SUPPLY CAPACITY LEVEL UNKNOWN;
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break;

case POWER_SUPPLY PROP_STATUS:
ret = axp2l0x get bat status(psy, val);
break;
case POWER SUPPLY PROP_PRESENT:
val->intval = di->stat.bat stat;
break;

SRR EETF S EEHA AXP803. AXP813. AXP223 &, EHEBHERERR

BHREN PMU &iHRE SRR HA BB RRSHEIR, BHEREEE 0 T

4.2.2 boot MER

4-202-1 F*}'L”“’*Eiﬂ‘ﬂ

SEREZRENRERS ERARNZEMERERREREER, 92 PMU RIHTERESHEBE
RUTEER RS, SBRRIASHIR, ROHIRE, Bl sunxisF S7F boot FrERBIFF

AN
|Y->7 ERiGEEGESRX, EXVFTERE
|Y->EiR 2 hFE|
| [N->EXdEEE A XA, BREREMRBBIEF, EXVRE
I
|Y->ERXVBIBEE | | - >EEEANFN: EXNTTERRIE
| PMU BUFFEEE{E | I
B8 | | [ | ->EKERE: EXVIFTEMIE
et [N->HIEZEFI, FIFHIR| ->ZEFF|
=] | | ->EtIEREE S EEBFIRE
| I
? | ->TEFHR: ERRRER, EEEFIRE
I
|N SEFNRIE, BEREEEBERY —E B T &t

e brandy-1.0 RHFNREBAVENRLEE uboot MERL XA board/sunxi/com-
mon/power check.c Hy PowerCheck () K, #@idEEAAREHNIT PMU RapryalifE
BRIERIREY R PR SFDEEC 28 IR S WL AXP81X Rfil, R%i7E PowerCheck () R+ s
1T axp probe battery exist () #1 axp probe power source(), ERZXHZFHE

u-boot-2014.07/driver/power/sunxi/axp81X.c HH axp81 probe battery

exist() .

axp81 probe power status() 1 probe pre sys mode() KH| ¥ MRS EE RS,

(RTINS

int PowerCheck(void)

{

//check battery
BatExist = pmu_bat unused?0:axp probe battery exist();
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//check power bus

PowerBus = axp _probe power source();

pr_msg("PowerBus = %d( %d:vBus %d:acBus other: not exist)\n", PowerBus, AXP_VBUS EXIST,
AXP_DCIN EXIST);

power limit for vbus(BatExist,PowerBus);

if(BatExist <= 0)

{
printf("no battery exist\n");
EnterNormalBootMode();
return 0;

}

//1if android call shutdown when charing , then boot should enter android charge mode
if ((PMU_PRE_CHARGE MODE == ProbePreSystemMode()))

{
if (PowerBus)
{
EnterAndroidChargeMode() ;
}
else
{
printf("pre system is charge mode,but without dc or acgfshould be ShowDown\n");
EnterNormalShutDownMode() ;
}
return 0;
)

e brandy-2.0 FREFNRIZEFVES R ST uboot MERSR A board/sunxi/power manage.c
Y sunxi update axp info() KEXVANEMEEBIRKE, ERELZSFEBAXNN AXP KT
#.get poweron source E# chargemode B, & chargemode B4 1 B, R&KEEX
MFEERE, & chargemode 7.0 B, RAEHAVRIE. KB

int sunxi update axp info(void)

{

if ((val == -1) && (pmu_get sys mode() == SUNXI CHARGING FLAG)) {
val = AXP_BOOT SOURCE_CHARGER;
pmu_set sys mode(0);

}

switch (val) {

case AXP_BOOT SOURCE BUTTON:
strncpy(bootreason, "button", sizeof("button"));
break;

case AXP_BOOT SOURCE_IRQ LOW:
strncpy(bootreason, "irq", sizeof("irq"));
break;

case AXP_BOOT SOURCE VBUS USB:
strncpy(bootreason, "usb", sizeof("usb"));
break;

case AXP_BOOT SOURCE CHARGER:
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strncpy(bootreason, "charger", sizeof("charger"));
gd->chargemode = 1;
break;

case AXP_BOOT SOURCE BATTERY:
strncpy(bootreason, "battery", sizeof("battery"));
break;

default:
strncpy(bootreason, "unknow", sizeof("unknow"));
break;

}

env_set("bootreason", bootreason);

return 0;

4.2.2.2 ERBEFRRS

RAABHE uboot MER, RN FEEHIRKEEXH sysconfig.fex FHJE 14 XS AE R B9 % H 3
1TECE, sysconfig.fex FHIED BMEFERINT:

[power sply]

dcdcl vol = 1003300
aldol vol = 1001800
; aldo2 vol = 1001800

Hrh xxxx vol KRFELENHL, 514%.100 KR uboot MEXEBHREWITH, 74 000
RETE uboot METXERESWER; 52 3300. 1800 FRAKZEMHMEBE, BN mV;
TSR ER EHFTTIRME, EEMERIEEM 5 7 ERE, HEFT RGP E N ZE LS SED
I

NRERFEIEEPAMER B BERAYHEHINEBERENER, ATUREHE syscon-
fig.fex PRV BRILEE 4.
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