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1. JLh

1.1 BER

RK816 & —# & HERE PMIC, RK816 % 4 TNAHIA DCDC, 1MAEBOOST, 6 P LDO. 17MOTGHi
H. 1/NRTC, Al EHENE, WEEER TIFEEH, FRETRRAEHE, ECHSIEE, .

ARG PR DCDC M LDO, FFEJRIEARIEINT GRIBRHE BITER) -

1.DCDC: NSt EZEKRN, WEE, (ARFESUERKIIRE, BAR, FAKEZE, KR
TERIE, —BE MR TR, pwM X SURBESIANGF, RCR(K; PRM B Rk,
ERAEEET %,

2.LDO: N EZEREN, RERIK, AL, N TS LDO SR, R4t LS THML
qn: LDO ft Ry 1.1V, N THRE&IEE, HEA KA PAM VCCIO_3.3V i DCDC %ii, AffbA
L BN SR Ao VF RESKF LDO %) DCDC Hi i [BlEs, (2R _EHNE,

1.2 Uitk

MERERfER, RK816 FILTRERRITERAT B 4 NER

1. regulator JJRE: 2% #% DCDC. LDO HLJFIRES;

2.rtc THRE: FRELINFRIHNG. ENEFEIIRE;

3. gpio TIRE: outl 1 out2 P MEHHIH S I (HEE output) , 7 24EIE gpio #H;

4. pwrkey HIRE: Kl power fZHEAIIZ T/BEIR, FILAJY AP T —1 gpio.

5. FEHIIREM LR T IIRE, EASCHRMBTEAINE, TRAIA] IS5 0
{Rockchip_RK818_RK816_Developer_Guide_Fuel_Gauge_CN)

1.3 B 51 EhGE
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PIN NO PIN NAME PIN DESCRIPTION
1 SCL 12C clock input
2 SDA 12C data input and output
3 INT Interrupt request pin.
‘opyright ©2019 Fuzhou Rockchip Electronics Co., Ltd. 12

!K816B 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 USB 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 VvCC2 Power supply of buck2
14 SW2 Switching node of buck2
15 VFB2 Output feedback voltage of buck2
16 VCC1 Power supply of buckl
17 Swi 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 LDOS5 output
29 VCC6 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 HEHEE

o I2C Hit
7 REMALBHE : Ox1a
e PMIC f 3 i T/ERR

1. PMIC normal &=

AGIEH BT PMIC 40T normal #3X, IHEHY pmic_sleep SR,

2. PMIC sleep 153X

KRGIRIRI T ZRAIFEREAR, PMIC 2% sleep BRAK B S I0FE, XI5 — M SR RAELEEE
Akt g, B ERECHIR X AT AR SER ™ R RIATHCE, RGN AP @ 12C 15
24t pmic_sleep AL E K sleep i3, SAJGHiE pmic_sleep BIF] ik PMIC A sleep IKZS; 24 SoC M
FEMN pmic_sleep K& NAKHSE, PMIC 1B HRARIE S,

3. PMIC shutdown f&E =

LRGN, PMIC TR e RN ARSUHTHIR N HRIE, AP @ 12C 544
pmic_sleep FEE X shutdown B, SA/5H7E pmic_sleep BIR] ik PMIC 3 A shutdown K7,

pmic_sleep 5 |

HANKHENE, PMIC 4T normal #3X, 245 [[H & HINHES T]# 3 sleep B# shutdown B,

pmic_int 5[/l

WA, HA AR R KA RAPE AR, W& — BT,

outl/out? 3 |fH

XS IATAT DAS E I8 AT gpio (A (HEfefmti) , HRA gpio i,

o pmic_pwron 5[

pwrkey FISIRERR ZREMF LR power IZBEFZEIX D5, JXAIEILIX A5 | IRAIWHE TR

& DCDC M TAERER,

DCDC & PWM (1Y force PWM) . PFM fX, {H)ZE PMIC A —RiEX 3807 PWM,
PEM, XELETATEE TR AUTO &, PMIC 2 PWM, AUTO PWM/PEM F#ff=, AUTO
BEAFCR S EH RSO BRSNS 2%, HTRARENSZE, BITNERILEN PWM 5K, RgiH

ANRHRAS 188 ]# 8] AUTO PWM/PFM,

DCDC3 HJEE

DCDC3 IX B LR LA, NREIEE F A as Bk i, Hagimid Sl e i 70 e R T 7,
i AN SR T2 B L FL RIS 1B 2R SNEIEST:,  7E Rockehip Y7558 E—/%{F25 VCC_DDR f#iH,

o DCDC #1 LDO iz Th He 18 15 e

1. DCDC HJETERIANZESE :

HLHEYEE (V)
0.7125 ~ 1.45
1.8~2.2

2.3

2. LDO FiES::

L i{EmV)
12.5

200

HABRSREE(V)
0.7125, 0.725, 0.737.5, ....... 1.45
1.8, 2.0, 2.2

2.3
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HLETE R (V) B iHE (mVv) HARRSAE (V)

0.8~34 100 0.8, 09, 1.0, 1.1, 1.2, ...... 3.4

1.5 _EHSEIFHI

1. BHEMHF
FUEL R N TR — N 2RI DASEEY PMIC _EFE:
o EN {55 MRS & il g
o ENZEMRRSHEY, H RTC mehWiilk
o EN EE{RAREHEY, 1% PWRON #filk
2. FHNF

K SOC A X S IR _F R P ERTeEA—FE, HAl LHENFAWN T ER, BRiIESEEN
) 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)

setting by external

BUCK3 1A X 3 X 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. it &

2.1 X311 menuconfig

3.10 PR E
RK816 Wz fF (ZH RK816 Kah) :


af://n155
af://n172
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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 dts S A[ &%

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

menuconfig X M =B E -

CONFIG_MFD_RK816
CONFIG_GPIO_RK816
CONFIG_RTC_RK816
CONFIG_REGULATOR_RK816
CONFIG_INPUT_RK816_PWRKEY
CONFIG_BATTERY_RK816

4.4 NEZRCE

RK816 WA~

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-rk868.c
drivers/power/rk816_battery.c

menuconfig X M [ 72 BLE -

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 A E

RK816 W&~



drivers/mfd/rk808.c

drivers/input/misc/rk816-pwrkey.c // R4 . AN
drivers/rtc/rtc-rk808.c

drivers/pinctr1/pinctrl-rk816.c // R4 . AN
drivers/regulator/rk808-regulator.c // R4 ANEARHE

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

menuconfig HEX R A L E -

CONFIG_MFD_RK808
CONFIG_RTC_RK808
CONFIG_PINCTRL_RK816
CONFIG_REGULATOR_RK808
CONFIG_INPUT_RK816_PWRKEY
CONFIG_COMMON_CLK_RK808
CONFIG_BATTERY_RK816

2.2 DTS B &

3.10 WAZACE
DTS MIECE 45 12C #H#. F{K. regulator, rtc, poweroff &S5,

&izcl {
rk816: rk8i6@ia {
reg = <0xla>;
status = "okay";
3
}

/include/ "rk816.dtsi"
&rksi16 {
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; 0:ush chg*/
io-channels = <&adc 0>;
gpio-controller;
#gpio-cells = <2>;
rtc {
status = "okay";

}

regulators {

rk816_dcdcl_reg: regulator@0{
regulator-name= "vdd_arm";
regulator-min-microvolt = <700000>;
regulator-max-microvolt = <1500000>;
regulator-initial-mode = <Ox1>;
regulator-initial-state = <3>;
regulator-always-on;
regulator-state-mem {


af://n191

regulator-state-mode = <0x2>;
regulator-state-disabled;
regulator-state-uv = <900000>;
}
}i

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

1. 12C H##

BEANSEREN 1k816 15 s EELE R LAY i2¢ 19 s NI, JFHACHE status = "okay";
2. TBIRER Y
o RAMBSERSY

rk816, system-power-controller: FBHIRK816EZEIAL N HIKLIHE;
gpio-controller: FHAARK816HAGPIOHILIRE;
#gpio-cells: ffM#ESIFRK816/HIGPION FEIGEMSEEL;

B RENTAFEES | H RK816 A GPIO HHATMHH, 5IHERUT:

gpios = <&rk816 0 GPIO_ACTIVE_LOW>;
BN &ik816 [EE, ANr[kEl;
FN28: 51 k816 B gpio, HEEZ 0803 1, HA0: outl, 1: out2;
B gpio MM,

0

o AIBERST
gpios: F57E pmic_int (5—) 1 pmic_sleep (55 =1) FIH0;

3. regulator #5>

e regulator-name : FJFEZ T, EBFIREAE _ELAFF—5K, (HH regulator_get 22 1IN 75 ZLPLALIX 44
¥;

e regulator-min-microvolt : J&{TH Al HEH/NHIE;

e regulator-max-microvolt : JBfTI AT YR AKHE;

e regulator-initial-mode : &f7Hf DCDC TEf&N, —MXECE N 1, 1: force pwm, 2: auto
pwm/pfm;



regulator-state-mode : RERIN DCDC TAEE, —MXECE Y 2, 1: force pwm, 2: auto

pwm/pfm;

e regulator-initial-state : suspend AR, WAIECERK 3;

e regulator-boot-on : FTEIXMMEMERS, TEIEM regulator FYIHETE 2 (HREIX B& FLIR ;

e regulator-always-on : fETEXNEMERS, IBATIS RV IEIAIX IS B IE H TR EIX i
GER S

e regulator-state-enabled : PRARKHCRFF UK, MEZCIIZBEHTR, WIEZAK regulator-state-
disabled”;

e regulator-state-uv : PRERASBTHLIG L AR R,

B

W% regulator-min-microvolt #1 regulator-max-microvolt [HELEMEE, MIAEFEMHXA
regulator MIRHMERFHEZRIIASHNXANHEELE FEIHEEXI BRI, AREFHE T,

W% regulator-boot-on ##F regulator-always-on f£7E, MIRSHELIETMNXEE regulator
AHRERIAZAT enable, LERTFNXEE regulator WHER 2 AEH: %R regulator-min-
microvolt Fl regulator-max-microvolt MYEHJEMSE, NIZRGHELR SRR BRI B Y BXAN IR
8; 4% regulator-min-microvolt 1 regulator-max-microvolt HJHLEARZE, WH A HEE
& PMIC ARG RIREAFERIA ERAE,

4. rtc T

WIHAAEfHRE RTC FIDIRE (W1 box P28 b)), WIFEEMG EHEACFEEINT AL, 2N45IH status =
"disabled", UIRFBE(HFEAIAIENIA] DAEEEA RTC 15 8 Bl H IR B IR status = "okay"HIA],

5. poweroff #57

gpio_poweroff {

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

}
[KI°h RK816 X #hi s pmic_sleep 51l THEEA PMIC B9 NEE, PR DARREAEMRTT U R AIIX Do, Hp
gpios JEF]EER 5y, FHTFH50H pmic_sleep 51l
WMFREATEMIXNIIRE, ] A FRKS16MAR A, IMAZERRK808FIRKS184H (M,
4.4 WEACE
DTS WECE I i2c HE. FIK. rtc. pwrkey. gpio. regulator EH57,

&pinctrl {

pmic {
pmic_int_1: pmic-int-1 {

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

};
1
+
&i2c1 {
status = "okay";

rk816: pmic@la {



compatible = "rockchip, rk816";

reg = <0xla>;

interrupt-parent = <&gpio0>;
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>;
vcc2-supply = <&vcc_sys>;
vce3-supply = <&vcc_sys>;
vccd-supply = <&vcc_sys>;
vces-supply = <&vcc_io>;

vcc6-supply = <&vcc_sys>;

gpio {
status = "okay";

be

pwrkey {
status = "okay";

+i

rtc {
status = "okay";

Y

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>;

max_chrg_current = <1300>;

max_chrg_voltage = <4200>;

sleep_enter_current = <300>;

sleep_exit_current = <300>;

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>;

e



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
3
vce_ddr: RK816_DCDC3@2 {
}i
Y
}i
}
1. i2c H#H

AN SEREN 1k816 17 AU EEAEXT MY i2c 7 A N, ??fiﬁﬂ%?s&HUSZ'bkay%
2. EIKER
o NAMEHK:

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

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

gpio-controller;

#gpio-cells = <2>;

o A[fEM (%HE pincrl HLM])



interrupt-parent: pmic_int 5RJ& T4 gpio;

interrupts: pmic_int 7 interrupt-parent ) gpio 5 [BIZR5 |98 S FIHKM: ;
pinctrl-names: AMEX, [EEHN "default";

pinctrl-0: 5| A pinctrl B2 X EFH) pmic_int 5[f#;

3. rtc. pwrkey. gpio

45 menuconfig HEH TIXJLAMESL, (HRSERR AT EMEEEX L NKE, AR PATE dis BRI AN rec,
pwrkey, gpio 115, F HEAIEIPIRESH status = "disabled”, XFEFLASMHREIKS, HEFHUSEESE
1% log iR tH, PILAZAME; GniRZHHREIREN, WA DAEFMMAY A, SEIREIRED status = "okay"s

4. regulator

regulator-compatible : WFNFMISFTEILHIZ T, ANEEXSN, TMSINEIIN;
regulator-name : FJRIYZ T, EBCFIEECRE B —2, (#H regulator_get £ 11 FF 2L PCETIX
NMAF;

regulator-init-microvolt : u-bootffTEXHI#IGEILEIE, kernelfTEXTCAY;
regulator-min-microvolt : J&f7HA] PAE T YR/ NE I ;

regulator-max-microvolt : JBfTH AT CAET AR A H)E;

regulator-initial-mode : J&1TH DCDC I T/ERBI, —MBCEN 1, 1: force pwm, 2: auto
pwm/pfm;

regulator-mode : {RARE DCDC W TAEHE, —MEECE N 2, 1: force pwm, 2: auto pwm/pfm;
regulator-initial-state : suspend FFAUAEESK, WAZIAC E K 3;

regulator-boot-on : fFIEXMNEMEN, TETEM regulator YN R = REIX B FHIR ;
regulator-always-on : fF{ERXNEMEN, FRRIBITIRR ARV CHIXES B E S 7EF M IHE S §E
X FLE

regulator-ramp-delay : DCDC HYFEE_ AN, [EERCE N 12500;
regulator-on-in-suspend : PRARISCREF EHUIRES, ARZSEIIXBS TR, 2R AK " regulator-off-in-
suspend”;

regulator-suspend-microvolt : PREEARWTEIE I RRIERALH)E,

4.19 PR E

ESE4ANDTSILE, Z5 5 419N IDTSE B A Zgpio 1~ 19 4, HHEAMBHRIAMF gpios
= <&rk816 0 GPIO_ACTIVE_LOW>; H75 205 | FFI# Frk816fpinfl,

2.3 FEHEN

U R O EART DA e B M, 1 regulator 71, 5%, HKIRE, HEREEE:

1. KX regulator:

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

dev FRIAES NULL BIR], id XA dts B[ regulator-name J& 1%

2. FEJi% regulator

void regulator_put(struct regulator *regulator)

3. ¥T7F regulator

int regulator_enable(struct regulator *regulator)

4. L[] regulator

int regulator_disable(struct regulator *regulator)

5. $RBX regulator FELE
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int regulator_get_voltage(struct regulator *regulator)

6. ¥ & regulator /&
int regulator_set_voltage(struct regulator *regulator, int min_uV, int max_uV)
BASEEHRIE min_uV = max_uV, BHIEHEFRIE,

7.7l

struct regulator *rdev_logic;

rdev_logic = regulator_get(NULL, "vdd_logic"); // 3REivdd_logic
regulator_enable(rdev_logic); // ffifEvdd_logic
regulator_set_voltage(rdev_logic, 1100000, 1100000); // WEREL. 1v

regulator_disable(rdev_logic); // XMHlvdd_logic
regulator_put(rdev_logic); // Fivdd_logic

VRH: 448054190015 T devm_ T3k regulatord® O F5 & & & B BV E IR,

3. Debug

3.1 3.10 %

(K29 PMIC ¥ S IR SHAE(E 4R AR 7%, EREAIIER G VA eI E L. AT E AiH A
debug 77 it 2 B EE k816 HFfFey, BT F15 A

/sys/rk816/rk816_test

BRATfres:

echo r [addr] > /sys/rk816/rk816_test
57

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

echo r Ox2f > /sys/rk816/rk816_test // EROX2 A FAMI{E, HOx9b

1|shell@rk3228h:
283.091704]
283.091766]

-,

/ # echo r 0x2f > /sys/rk816/rk816_test
: : 618] zhangging: get cmd = r
618] aMD : r 2f
618]
618] 2f 9b

| e | e | e | |
M P R P

[
[ 283.091914]
[ 283.091914]

echo w 0x2f 0x9c > /sys/rk816/rk816_test // EEox2fHFFHRIIEI0xX9C
—EBREPITRZ BRI HE R —IBRIAZRES 7.
|shell@rk3228h:

1

[ 283.091704]
[ 283.091766]
[
[

=,

/ # echo r 0x2f > /sys/rkB16/rk816_test
: sh: 618] zhangging: get cmd = r
sh: 618] cMD : r 2f
: 618]
618] 2f 9b

283.091914]
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