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1. Hi

1.1 BHR

RK816 @—==EBE PMIC, RK816 ££R 4 NAH M DCDC. 1MHAHEBOOST. 6 4™ LDO. 11NOTGHi
H. 1N RTC. AALENE, MEXERTHX7TH, DEWXRREIE, ECitEEt..

RSP EREREASAMIH: DCDC 1 LDO, RMMERNESAFIENT (FAREETER) !
1.DCDC: WMNBHEEKR, MEXE, BRFEETLKLLRANEER, fas, FIUKEE, KBR

AHNER, —REBHIERN. PWM RN SURBESIRNLT, BERMK; PFM RN BES,
BREAHENE,.

2.LDO: WNHHEZEKRE, MERME, HAE, NTRS LDO WEENE, REES#ITHEXMNL
;. LDO wmHEEEN 1.1V, ATRSRE, HANBERLUM VCCIO_3.3V I DCDC 44, FriA
BRFNREAFREN LDO ##3 DCDC mtHER, BEERETE FBENF,

1.2 Ifge

MERENAES, RK816 MITHREFRERAILID N 4 B S

1. regulator Thik: #=HI&E& DCDC. LDO BIRIRTE;

2. rtc IhRE: RMREITE. ERNFINEE;

3. gpio ThAE: out1 0 out2 A MEMRRIHSIM (REE output), RIHEIE gpio M,
4. pwrkey Ihgg: 1 power IZRBERVIET/REI, PILLA AP TIE—1 gpios.

5. TEBIHREMEBEITINEE, EAXPRMIFHANE, FHARTUASE X
{Rockchip_RK818_RK816_Developer_Guide_Fuel_Gauge_CN})
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PIN NO PIN NAME PIN DESCRIPTION
1 SCL I12C clock input
2 SDA 12C data input and output
3 INT Interrupt request pin.
‘opyright ©2019 Fuzhou Rockchip Electronics Co., Ltd. 12

tK816B Datasheet Rev 1.5
PIN NO PIN NAME PIN DESCRIPTION
4 SW5 Charger switching node / boost switching node
5 MIDU Middle point of USB power supply / boost output
6 UsSB USB power supply
7 VCC3 Power supply of buck3
8 SW3 Switching node of buck3
9 VFB3 Output feedback voltage of buck3
10 XIN 32.768KHz crystal oscillator input
11 XOUT 32.768KHz crystal oscillator output
12 PWRON Power on or power off enable pin, active low, internal 20k
pull high to power supply
13 VCC2 Power supply of buck2
14 SW2 Switching node of buck2
15 VFB2 Output feedback voltage of buck2
16 VCC1 Power supply of buckl
17 SWi1 Switching node of buckl
18 VFB1 Output feedback voltage of buckl
19 NRESPWON Reset pin after power on, active low.
20 CLK32K 32.768KHz clock output, open drain
21 LDO3 LDO3 output
22 VCC5 Power supply of LDO1/2/3
23 LDO1 LDO1 output
24 LDO2 LDO2 output
25 REFGND Reference ground
26 VREF Internal reference voltage
27 LDO4 LDO4 output
28 LDO5 LDO5 output
29 VCCo6 Power supply of LDO4/5/6
30 LDO6 LDO6 output
31 VCCRTC Power supply of RTC, decouple it to GND with a 1uF cap
32 SNSN Battery charging or discharging current sense negative
terminal
33 SNSP Battery charging or discharging current sense postive
terminal
34 TS(GPIO1) Thermistor input. Connect a thermistor from this pin to
ground.
The thermistor is usually inside the battery pack. (multi-
function for GPIO1)
35 BAT Battery positive terminal
36 SYS System terminal
37 SwW4 Switching node of buck4
38 VFB4 Output feedback voltage of buck4
39 VCC4 Power supply of buck4
40 SLEEP Sleep mode control input
Exposed | Exposed Ground
pad ground




1.4 FEH=

o I2C Hohit
7 (L MAIHEEE: Ox1a
e PMIC & 3 MI{EER
1. PMIC normal #&z¢
RHIEEiE1TR PMIC &F normal &3, IthES pmic_sleep J{EEF,
2. PMIC sleep 1=

ASARIRINEEFNNINERER, PMIC 2113 sleep RIVBIRE B I3, XEHR—ARSFFRFLE
BAmHEBE, IEEZEXFRY, XA LUREXR T RERH#TERE. RARE AP & 12C
E<HE pmic_sleep ECERY sleep X, SAFHIE pmic_sleep BIETiE PMIC # A sleep JRZS; ¥
SoC MEEEEY pmic_sleep MMENRKEBF, PMIC RHAERIER.

3. PMIC shutdown &=,

HAFHNAXNTIRNAE, PMIC RETRENRANBIR TEIRME. AP BT 12C 15918
pmic_sleep BEE AL shutdown &=, SAEHIE pmic_sleep BIATiE PMIC # A\ shutdown K7

pmic_sleep 5|

BANEBF, PMIC &F normal 12X, H5|IHAISHIBHMESTIEE] sleep 3(FE shutdown BIIE
o

pmic_int 5|

ERNEET, SEPHFENHREAEEFT, NRPETSERLE, Ne—BEHERHEBRF,
out1/out2 5|

X5 RIE] A E @R gpio A (%), BRRE gpio MHET.

e pmic_pwron 5|

pwrkey BIIHRETR EMEMH LIF power IREIEEIX N5, IRENET X5 | RISRAIMTIE T/,
£ DCDC M TIEE

DCDC & PWM (t20Y force PWM). PFM 1R, {BE PMIC E—MiEXSohETHE PWM.

PFM, XFEFHNTEEFIRHA AUTO . PMIC X PWM. AUTO PWM/PFM f&fHiEz, AUTO
BRAMNESERLEESMNEE, HTFRFAREMER, BITHHEIZEN PWM B, Ry
NRBRBY IR E] AUTO PWM/PFM,

DCDC3 B[EFT

DCDC3 XS HIRLL AT, TReBdFFRENEE, ReeBdIMIREA D EREHTAT,
FRLUNRF BB X BEREINEREM, 7E Rockchip BY75 5 E—H&{E7 VCC_DDR fEF,

DCDC #1 LDO HYiz1TEYEBEIETSERE

1. DCDC B[ESEE R IELE:

EESEEI(V) F#EmV) RS {ifE(V)

0.7125~1.45 12.5 0.7125. 0.725. 0.737.5. ..... 1.45
1.8~2.2 200 1.8, 2.0, 2.2

2.3 x 2.3

s
i

2. LDO HEJEi

5
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BEEE(V) Fi#{E(mMV) BLAHEI{E(V)

0.8~34 100 0.8. 0.9 1.0. 1.1¢ 1.2¢ ... 34

1.5 LEHEZFGNNEF

1. EEEH
REHE TEEE—MFEENETLASEI PMIC E£&8:
* ENESMNEBFEEEFMME
o ENESRHEHYF, B RTC Whrins
e ENESRIFERT, & PWRON #fitk

2. bEBE
B/ SOC FAMBRER LENFERAIGEARA—, Bai LENFERUNTER, AFESERRN
datasheet:
BOOT(OTP) 1 (RK816B-1) 0 (RK816B-2) 0 (RK816B-3)
Rate
Output voltage Curren | Default | Power up | Default | Power up | Default | Power up
range t voltage | sequence | voltage | sequence | voltage | sequence
0.7125V-2.3V
BUCK1 (0.7125~1.45V, 2A 1.1V 2 1.0V 3 1.1V 2
step 12.5mV)
0.7125V-2.3V
BUCK2 (0.7125~1.45V, 2A 1.1V 1 2.2v 1 1.1V 1
step 12.5mV)
BUCK3 setting by external 1A N 3 N 4
resistors X 3
BUCK4 | 0.8V-3.5V(step 0.1V) 1A 3.3V 1 3.3V 6 3.3V 1
BOTOS 4.7-5.4V(step 0.1V) 2A 5V OFF 5V OFF Vv OFF
LDO1 | 0.8V-3.4V(step 0.1V) | 300mA 1.0V OFF 1.0V 2 1.8v OFF
LDO2 | 0.8V-3.4V(step 0.1V) | 300mA 1.8V 1 1.8V 5 1.8v 1
LDO3 | 0.8V-3.4V(step 0.1V) | 100mA 1.1V 1 1.0v 2 1.1v 1
LDO4 | 0.8V-3.4V(step 0.1V) | 300mA 1.0V OFF 3.3v 6 3.3V OFF
LDO5 | 0.8V-3.4V(step 0.1V) | 300mA 3.0V 4 1.8V OFF 3.3V 4
LDO6 | 0.8V-3.4V(step 0.1V) | 300mA 3.0V 4 2.8V OFF 3.3v 4

2. &

2.1 IREIF1 menuconfig

3.10 RiZEcE
RK816 R4 (EF RK816 IXES) :
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drivers/mfd/rk816.c
drivers/input/misc/rk816-pwrkey.c
drivers/rtc/rtc-rk816.c
drivers/gpio/gpio-rk816.c
drivers/regulator/rk816-regulator.c
drivers/power/rk816_battery.c

RK816 dtsX R &% :

arch/arm/boot/dts/rk816.dtsi
arch/arm/boot/dts/rk3126-86v-rk816.dts

menuconfig B3 NRECE

CONFIG_MFD_RK816
CONFIG_GPIO_RK816
CONFIG_RTC_RK816
CONFIG_REGULATOR_RK816
CONFIG_INPUT_RK816_PWRKEY
CONFIG_BATTERY_RK816

4.4 REZECE
RK816 IXEHSC14:

drivers/mfd/rk808.c
drivers/input/misc/rk8xx-pwrkey.c
drivers/rtc/rtc-rk808.c
drivers/gpio/gpio-rk8xx.c
drivers/regulator/rk808-regulator.c
drivers/clk/clk-rk8@8.c
drivers/power/rk816_battery.c

menuconfig B3N RECE

CONFIG_MFD_RK808
CONFIG_RTC_RK808
CONFIG_GPIO_RK8XX
CONFIG_REGULATOR_RK808
CONFIG_INPUT_RK8XX_PWRKEY
CONFIG_COMMON_CLK_RK808
CONFIG_BATTERY_RK816

4.19 AZEE
RK816 IXEHSC 4 :



drivers/mfd/rk808.c

drivers/input/misc/rk816-pwrkey.c /1 ER4.ARZARE
drivers/rtc/rtc-rk808.c

drivers/pinctrl/pinctrl-rk816.c /1 R4 .ARZAE
drivers/regulator/rk808-regulator.c /1 ER4.ARZARE

drivers/clk/clk-rk808.c
drivers/power/rk816_battery.c

menuconfig EXMHAELE :

CONFIG_MFD_RK808
CONFIG_RTC_RK808
CONFIG_PINCTRL_RK816
CONFIG_REGULATOR_RK8@8
CONFIG_INPUT_RK816_PWRKEY
CONFIG_COMMON_CLK_RK808
CONFIG_BATTERY_RK816

2.2 DTS icE&

3.10 RiZECE
DTS WWECE &FE: 12C #EH.. FIK. regulator. rtc. poweroff F&p43 o

&i2cl {
rk816: rk816@la {
reg = <0@xla>;
status = "okay";
b
g

/include/ "rk816.dtsi"
&rk816 {
gpios = <&gpiol GPIO_A5 GPIO_ACTIVE_HIGH>, <&gpiol GPIO_A1l GPIO_ACTIVE_LOW>;
rk816,system-power-controller;
rk816, support_dc_chg = <1>;/*1: dc chg; @:usb chg*/
io-channels = <&adc 0>;
gpio-controller;
#gpio-cells = <2>;
rtc {
status = "okay";

Y

regulators {
rk816_dcdcl_reg: regulator@@{
regulator-name= "vdd_arm";

regulator-min-microvolt <700000>;
regulator-max-microvolt = <1500000>;
regulator-initial-mode = <@x1>;
regulator-initial-state = <3>;
regulator-always-on;
regulator-state-mem {
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regulator-state-mode = <@x2>;
regulator-state-disabled;
regulator-state-uv = <900000>;

b
Y

rk816_dcdc2_reg: regulator@l {
regulator-name= "vdd_logic";
regulator-min-microvolt = <700000>;
regulator-max-microvolt = <1500000>;
regulator-initial-mode = <@x1>;
regulator-initial-state = <3>;
regulator-always-on;
regulator-state-mem {
regulator-state-mode = <0x2>;
regulator-state-enabled;
regulator-state-uv = <1000000>;
3
}
rk816_dcdc3_reg: regulator@2 {

1. 12C =5
BANSEE rk816 TTRIEEM AT i2c TR TE, HEBREE status = "okay";
2. EFED

o REMECAES
1k816, system-power-controller: FEARK816EEERRL NEBAIIHAE;
gpio-controller: ABARK816EHGPIORIIIAE;
#gpio-cells: {FAES|IARK8L6HIGPIORNEEIEENSE ML,
WEA: MNRENTNEES|IA RK816 B9 GPIO #1TER, 5B T:

gpios = <&rk816 @ GPIO_ACTIVE_LOW>;
£ &rk816 EE, FaJkzh;
BTN SE: 5/1A rk816 BYH gpio, REEE 08(&E 1, HH 0: outl, 1: out2;
BE=1BE: gpio BRI,
o FIBCLERSD
gpios: & pmic_int (5—1) # pmic_sleep (5Z=4) 5IH;
3. regulator 5>

e regulator-name: BBREF, BINAEHE LRF—2, A reqgulator_get #EORFELALIN
BF;
e regulator-min-microvolt : BT AIATHR/NEE;

e regulator-max-microvolt : BITRIAIATHRABE;



e regulator-initial-mode : J&Z{TBY DCDC IT{EtRTL, —RRACE N 1. 1: force pwm, 2: auto

pwm/pfm;
e regulator-state-mode : {AEREY DCDC T{EIET, —RRACE N 2, 1: force pwm, 2: auto
pwm/pfm;

e regulator-initial-state: suspend BYRIRT, HAFCEM 3;

* regulator-boot-on : FEXMEMES, M regulator WEHER S EREXEEEIR;

e regulator-always-on : FEXMEME, BITHARRITFXFXRBIRESEEMBIRHREEREX
ERER;

e regulator-state-enabled : {RERBIRIF LEBRE, BEXMHIZEEIR, LKA regulator-

state-disabled”;

e regulator-state-uv : {RERFEFEBIER TR B E,
WieA:

R regulator-min-microvolt # regulator-max-microvolt MYEEEARSZE, NWIEFMXD
regulator MIBMERFEZRRINSEXNBEIGE FEHFEREXEER, FEEERE T,

1R regulator-boot-on Z#E regulator-always-on 77, NWRSIELREIMXE reqgulator K
RHEBGAS#HIT enable, IATAIXER regulator BIEBEHR 2 FfER: R regulator-min-
microvolt # regulator-max-microvolt HYEBEHEZE, MAFERSEXREEIZENHTIXEE
f&; W% regulator-min-microvolt #1 regulator-max-microvolt HYEBEARIEZE, MILEIHIEER

PMIC MYZKRERIREMERA EBEBE,

4. rtc Zp45

SNRAAMGERE RTC BZhAE (W0 box aat), WFREK EEBHFEMTIR, BRIERAN status =
"disabled", fNRFZEFERENBVIEN AT LIEED RTC TR EENEFIREIREH status = "okay"BIF],

5. poweroff #8453

gpio_poweroff {

compatible = "gpio-poweroff";
gpios = <&gpio2 GPIO_D2 GPIO_ACTIVE_HIGH>;
status = "okay";

b
A9 RK816 Z#Fhim pmic_sleep 5II#ITEAN PMIC T, FRIUEEERT A FEMX MR, H
& gpios RAIKERSY, FTFIEEA pmic_sleep 51,
WMNEREEFMX N THEE, WA LUIERARKS16MIERMAXH, FRIZERRK808FIRKS 1818 .
4.4 IR E
DTS WECEE&HE: i2c #HEH.. FI&. rtc. pwrkey. gpio. regulator F&B5.

&pinctrl {

pmic {
pmic_int_1: pmic-int-1 {

rockchip,pins =
<2 6 RK_FUNC_GPIO &pcfg_pull_up>; /* gpio2_a6 */



&i2cl {

status = "okay";

rk816: pmic@la {
compatible = "rockchip,rk816";
reg = <0@xla>;
interrupt-parent = <&gpio®>;
interrupts = <2 IRQ_TYPE_LEVEL_LOW>;
pinctrl-names = "default";
pinctrl-0 = <&pmic_int_1>;
rockchip, system-power-controller;
wakeup-source;
gpio-controller;
#gpio-cells = <2>;
#clock-cells = <1>;
clock-output-names = "rk816-clkoutl", "rk816-clkout2";
extcon = <&u2phy>;

vccl-supply = <&vcc_sys>;
vce2-supply = <&vcc_sys>;
vce3-supply = <&vcc_sys>;
vcc4-supply = <&vcc_sys>;
vce5-supply = <&vcc_io>;
vcch-supply = <&vcc_sys>;

gpio {
status = "okay";
}

pwrkey {
status = "okay";

Y

rtc {
status = "okay";

3

battery {
compatible = "rk816-battery";
ocv_table = < 3500 3625 3685 3697 3718 3735 3748
3760 3774 3788 3802 3816 3834 3853
3877 3908 3946 3975 4018 4071 4106>;
design_capacity = <2500>;
design_gmax = <2750>;
bat_res = <100>;
max_input_current = <1500>;
<1300>;
<4200>;
sleep_enter_current = <300>;
sleep_exit_current = <300>;

max_chrg_current

max_chrg_voltage

sleep_filter_current = <100>;
power_off_thresd = <3500>;
zero_algorithm_vol = <3850>;
max_soc_offset = <60>;
monitor_sec = <5>;
virtual_power = <0>;



power_dc2otg = <0>;
dc_det_adc = <0>;
b

regulators {

vdd_arm: DCDC_REG1({
regulator-name= "vdd_arm";
regulator-min-microvolt = <750000>;
regulator-max-microvolt = <1500000>;
regulator-ramp-delay = <6001>;
regulator-initial-mode = <1>;
regulator-always-on;
regulator-boot-on;
regulator-state-mem {
regulator-off-in-suspend;
regulator-suspend-microvolt = <900000>;
}
}:

vdd_log: DCDC_REG2 {
regulator-name= "vdd_logic";
regulator-min-microvolt = <750000>;
regulator-max-microvolt = <1500000>;
regulator-ramp-delay = <6001>;
regulator-initial-mode = <1>;
regulator-always-on;
regulator-boot-on;
regulator-state-mem {
regulator-on-in-suspend;
regulator-suspend-microvolt = <1000000>;
b
}
vcc_ddr: RK816_DCDC3@2 {

1.i2c EH

BAEEM rk816 TREENMM i2c TR THE, HEEE status = "okay";
2. FARES
o RAfEEK:

compatible = "rockchip,rk816";
reg = <0x18>;

rockchip, system-power-controller;
wakeup-source;

gpio-controller;

#gpio-cells = <2>;



o BB (IREB pinctrl K1)

interrupt-parent: pmic_int REF 8 gpio;

interrupts: pmic_int £ interrupt-parent # gpio RIS |HIZR5 4R SFIRIE;
pinctrl-names: RMEX, EIEH "default”;

pinctrl-0: 5|F pinctrl BEXIFHI pmic_int 5]#;

3. rtc. pwrkey. gpio

R menuconfig iEHR T XJLMER, BEXMRN AR EMEEXL1NIEE, APARTLUE dts BIGH rtc.
pwrkey. gpio s, HBEEIEAIRE A status = "disabled", XA ELERSE), BEFVEES
BiEiR log IR, FILAZRE; WIREBFEERSN, MAIUEIEENNT R, HEIGERSA status =
"okay"o

4. regulator

e regulator-compatible : JREfFMEIFELANEF, FEEXHEN, TURMEKK;

e regulator-name : EBRHIRTF, BINAIEHE LRF—, £/ regulator_get #ZONFEZ LA
EMNETF;

e regulator-init-microvolt : u-bootPHEREI¥ISRILEEIE, kernelPHERTER;

e regulator-min-microvolt : ETBYAILUATIMIR/EBIE;

e regulator-max-microvolt : E{TBYAILUATIRIRAERE;

e regulator-initial-mode : i&E{TBY DCDC WITL{EHETL, —REGECE N 1. 1: force pwm, 2:
auto pwm/pfm;

e regulator-mode : {REREY DCDC WIL{EIRI, —ARECE N 2, 1: force pwm, 2: auto
pwm/pfm;

e regulator-initial-state : suspend BYEIIET(, AMECER 3;

e regulator-boot-on: FEXMEME, M regulator NEHEM X FREXEEEIR;

e regulator-always-on : FEXMEME, RTEITTHNARARFXFAXEBRESEEMAVEHREE
REX B B ;

e regulator-ramp-delay : DCDC FYEB[E_EFBY(E], EEAES 12500;

e regulator-on-in-suspend : {RERBIRIF LEBRE, BEXEIZEEIR, NWELAL regulator-off-

in-suspend”;
e regulator-suspend-microvolt : RERFRUTERIFIR TRIFFHIEE,
4.19 REECE

BEBELANZDTSEEE, EF 5. 4.190ZMDTSEEERBEEgpioF A, BEMERKIAFER
gpios = <&rk816 @ GPIO_ACTIVE_LOW>; B9AT5|AFEEArks816MIpinktl,

2.3 HE¥EO

WRMEOEARLUHEREER, 83F requlator 7. X, BEIRE. BEKRSE:
1. 3KBX requlator:

struct regulator *regulator_get(struct device *dev, const char *id)

dev BAIAES NULL BNA], id X¥5z dts BB regulator-name B4,
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2. M regulator
void reqgulator_put(struct reqgulator *regulator)

3. TFF regulator
int requlator_enable(struct regulator *regulator)

4. X regulator

int requlator_disable(struct regulator *regulator)
5. 3REX requlator BB[E
int regulator_get_voltage(struct regulator *regulator)
6.1 & regulator BB[E
int regulator_set_voltage(struct regulator *regulator, int min_uV, int max_uV)
B NBSEEHRIE min_uV = max_uV, HIABERIE.

7. 3640

struct regulator *rdev_logic;

rdev_logic = regulator_get(NULL, "vdd_logic"); // 3RBYvdd_logic
regulator_enable(rdev_logic); /1 fEBEvdd_logic
regulator_set_voltage(rdev_logic, 1100000, 1100000); /1 IZEBEL. 1v

regulator_disable(rdev_logic); /1 *XHlvdd_logic
regulator_put(rdev_logic); /1 FEMvdd_logic

WEE: 4.4 EANIRNILTIRM T devm_ FFkBrequlatoriZ OB ALK EERERIBEN SRR,

3. Debug

3.1 3.10/9#%

EA PMIC S REVIRETEEREE LHAE R, ERBFIARENTFHKE L. FIUEMERAN
debug FRMEBEEEE rk816 NHFFSH, BENTHA:

/sys/rk816/rk816_test

BHESE

echo r [addr] > /sys/rk816/rk816_test
557

echo w [addr] [value] > /sys/rk816/rk816_test

echo T 0x2f > /sys/rk816/rk816_test /1 FEROx2 T F28M(E, /90x9b

1|shell@rk3228h:/ # echo r Ox2f > /sys/rk816/rk816_test
[ 283.091704] [2:
283.091766] [2:
[2:
[2

=1

618] zhangging: get cmd = r
618] cMD : r 2f
618]

83.091914] ] ¢ o
618] 2f 9b

<
£00
283.091914]

=1

[94]

W
- ==

[
[
L

=)
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echo w 0x2f @x9c > /sys/rk816/rk816_test /1 KEOx2TEHFEMEN0X9C

—R B ERIT R ERFBIE—RRIART S I,

hellark3228h:/ # echo r 0x2f =
¢b+ 091704]
283.091766]
283.091914]
2

get cmd =

LA

W
—— —— ——

e e e

e s L L
Pod Pod P I\J
—

83.091914]

aLMBIE 3.10 AtZ—1F, IR TRRIERE, 4.4 A% LR debug TREEREE:
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