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1 Efif

1.1 iR

RK816 2E—s=tfE PMIC, RK816 £hL 4 ANARE R DCDC. 1M FHEBOOST. 6 4N LDO. 140TGH)
H. 1NRTC, AIELEBRIF, MERERTHXTE, HeelhRREEE, ECitEmEe. .

RSP IREIRTWAS AR DCDC ] LDO, WMERRISASHET (FEEMEEITER) ¢

1.DCDC: MNBBEEKRR, MES, EEFESCRIVEANE, kA, FUKEEZ, KEBR
RERAER., —RERMITIEER, PWMER: SORBRSIALF, SERE; PFM B XS,
BRGHENE.

2.LDO: MINBIHEEKRRS, BERME, HAME, ATIRS LDO AUEIEER, RE LS THEX MK
W0: LDO HHEEN 1.1V, ATIRSREE, HNBERILAM VCCIO_3.3V A DCDC 5. ArLA
FBER FINEAFRENS LDO 1% DCDC HmtEE, (BB B,

1.2 1)
MEFIEEIMETE, RKS16 MUMIBMIAERAILIS S 4 RS

1. regulator Ihgg: #=HIFZEE DCDC, LDO BRIRE;

2. rtc IhEE: IRHATERTRY. ERYEINEE;

3. gpio IgE: outl # out2 - MEMREILHS B (B8 output) , AJHEIE gpio fEF;

4. pwrkey Ihgg: & power IREAUE T/FERL, "TLA AP TSE— gpio.

5. FTEEINEEANB EITINEE, TEANPAREFMANE, I LASE Y
{Rockchip_RK818_RK816_Developer_Guide_Fuel_Gauge_CN})

e
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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

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 UsB USB power supply
7 VCC3 Power supply of buck3
8 SW3 Switching node of buck3
] VFB3 Output feedback voltage of buck3
10 XIN 32.768KHz crystal oscillator input
11 XOouT 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 Qutput feedback voltage of buck2
16 VCC1 Power supply of buckl
17 Swi Switching node of buckl
18 VFB1 Qutput 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 LD0O1/2/3
23 LDO1 LDO1 output
24 LDO2 LDO2 output
25 REFGND Reference ground
26 VREF Internal reference voltage
27 LDO4 LDO4 output
28 LDO5 LDOS5S 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 Sw4 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 EEHE

o [2C itk
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7 U MANIBLE: Ox1a

PMIC 75 3 F T{FEZC
1. PMIC normal &=,

RFEIFEIEITE PMIC 46F normal #85, ILAT pmic_sleep J9{KEEE,
2. PMIC sleep &=

ZRRRITEEENIBEREM, PMIC 2103 sleep EXHEESINE, XAHE—HRSIHEELL
BAVEHEBE, EEEXAEHE, XULWRELN-RERKHTEE. RFESET AP @ 12C
E<HE pmic_sleep BLER sleep 12z, AfGHE pmic_sleep BIATLE PMIC N sleep RZ; &

SoC I&EERT pmic_sleep IENEEBF, PMICIBHKIRER.

3. PMIC shutdown &z,
SEFHNKNAENIHE, PMIC FETHRENRFIEIR NEER(E, AP BT 12CIEXE
pmic_sleep BcERY shutdown L, FAFFHIE pmic_sleep BIE]LE PMIC A shutdown A7,
pmic_sleep 5 |f

BSHEEBFE, PMIC LT normal 8=, 25 |IFIESRRHERSTI%E sleep 8¢ shutdown AJHE
=X.

pmic_int 3 |§

BEAREYF, SBHEFERRHEREAEET., MRFINIEHRGE, Ns—BE4ERHMERT,
out1/out2 5|f

XS BIRT LA EIBAY gpio £/ (EREE) | (BRRE gpio iR,

pmic_pwron 5 |

pwrkey RITHBERERREH EIG power BRG], IKDEILIXANS |BISEAIRE /.
&g DCDC W TIERE

DCDC A& PWM (1B force PWM) . PFM =, {BE PMIC B—FERSEISTHE PWM,
PFM, XHUEBANEFEFTRAI AUTO R, PMIC 32#F PWM, AUTO PWM/PFM FRFREZ,
AUTO X ESERLIKBFSINSE. HTRERELSER, I TIHERIREN PWM &,
EGTHNRIRIT IEEEIIRE] AUTO PWM/PFM,

DCDC3 BEET

DCDC3 XEREIRLLEASA, T REEIT S FaaEEBE, ReGBTINRRIAID ERRHTET,
FrLASNSR BB e S IEBIMNEIRE S, 7E Rockchip 9753 E—RZ{E/9 VCC_DDR {$F,

DCDC # LDO RIIE{THIEB/ AT B E

. DCDC EB[ESBEAEL::

BEEE(V) FiHE(mMV) RS HEGIE(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 % 2.3

. LDO EB[Ei&4L:

FEEE(V) FiH{EmV) B{AERHEV)

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



1.5 ERFEHNE

1. FEEEH
REHE TEES—NEERIT LA PMIC EEE:

o EN (SEMNEEFESEFflA

o EN (E5{FFSEY, H RTC [Hfhdifrfitsk
o ENSE{RISFSHEY, % PWRON #fitk
2. FERRYRR

5K SOC FENRZIZHIFE LB FEKAEEA—1F, BritERFEUTER, BENESERN
B9 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
BQPS 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
LDOZ | 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 ficEd

2.1 IXENF1 menuconfig

3.10 WECE
RK816 IXKEN344 (SF3 RK816 IKzf) :

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 dts3f4frjs#:

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

menuconfig BXI NS
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CONFIG_MFD_RK816
CONFIG_GPIO_RK816
CONFIG_RTC_RK816
CONFIG_REGULATOR_RK816
CONFIG_INPUT_RK816_PWRKEY
CONFIG_BATTERY_RK816

4.4 BiZECE
RK816 IXENSIA4:

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-rk808.c
drivers/power/rk816_battery.c

menuconfig EBXNAVAECE :

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 RZEtE
RK816 JXKENS 44

drivers/mfd/rk808.c

drivers/input/misc/rk816-pwrkey.c // R4 4NEAE
drivers/rtc/rtc-rk808.c
drivers/pinctrl/pinctrl-rk816.c // R4 .4NZAFE
drivers/regulator/rk808-regulator.c // BR4.4NZAE
drivers/clk/clk-rk808.c

drivers/power/rk816_battery.c

menuconfig B NAYAECE :

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 fit&&
3.10 HZECE
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DTS MECEBIE: 12C HH,. EfK. regulator, rtc. poweroff &Z(5,

&i2cl {
rk816: rk816@la {
reg = <0Oxla>;
status = "okay";
55
};

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

e

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

rk816_dcdc2_reg: regulator@l {
regulator-name= "vdd_Tlogic";
regulator-min-microvolt = <700000>;
regulator-max-microvolt = <1500000>;
regulator-initial-mode = <Ox1>;
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 3F#;



EEANTEEEMY rk816 T5AUETEXIRIN i2c A FE, HERS status = "okay";
2. FRES

o REMEXERD

rk816,system-power-controller: AHIRK816E & H R4 T M IThfE,
gpio-controller: FHHRK816HAGPIONTfE;
#gpio-cells: ffiH3% 5| FHRK816/GPION 5 H4s i IS HAN L

BE: WEEANHNEED|FH RK816 BY GPIO TR, 2IRET:

gpios = <&rk816 0 GPIO_ACTIVE_LOW>;
F—BE: k816 EE, AKX,
FTANSE: S rk816 UM gpio, REEZ 0&E 1, HH 0: outl, 1: out2;
B=ASH: gpio BIRM.

o AESERD
gpios: 8% pmic_int (5—) # pmic_sleep (FEZA) 3IHM;
3. regulator Zp5

e regulator-name: FB3REZF, EINAEAE ERIF—E, (£ regulator_get EMATFEEITECX
MEF

e regulator-min-microvolt : /TR EATHGR/NBEE;

* regulator-max-microvolt : B{THT R AR ARE;

e regulator-initial-mode : i&=fTH DCDC T{Ft&E={, —MREE 1. 1: force pwm, 2: auto

pwm/pfm;
e regulator-state-mode : {KEEAYT DCDC T{EIR=, —#RECEH 2. 1: force pwm, 2: auto
pwm/pfm;

* regulator-initial-state : suspend BTAURRT, WIABECERL 3;

* regulator-boot-on : FEXNEMRS, TEEM regulator FIRHRFS(EREX KRR,

e regulator-always-on : fFHEXNEMR, BETRIARTFXRAXEERESEEMIIHE(EREX
BRERVR;

e regulator-state-enabled : RERAMRIF EEIRZS, HBEXIZIKEIR, NAL regulator-
state-disabled”;

e regulator-state-uv : {RERARBTERER FAYFIIBE.

171:: B

I regulator-min-microvolt #l regulator-max-microvolt MKIFELEAHSE, NILEEMHX A
regulator HIRHERFHEZLBRINSHEIX AN MR W E R 2 -0 BRI i s, AN 7 2248 F 2 T T

WE regulator-boot-on m# regulator-always-on fifE, N RZGHEALNHXEE regulator
FIRHEBRIN 21847 enable, BERIHIXH regulator KIHER 2 FEM: wH regulator-min-
microvolt fl regulator-max-microvolt [rLEMEE, N RFHELL SHIXH iK% E N YA Nk
ff; E regulator-min-microvolt 1 regulator-max-microvolt [KJEEEAAIE:, Tl &
& PMIC [MASREEIN E s,

4. rtc 5>

SNERAE ERE RTC RITHEE (40 box F=ia L) . MIFEG CEBEHENT R, EIUEEA status =
"disabled", YIRFEFEBEAIAGENETLUBEN RTC TREFEEREIRE status = "okay"BIF],

5. poweroff &B%



gpio_poweroff {

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

i
B RK816 ST pmic_sleep 3IBHHTEA PMIC FUTRER, FIUBEERTA MRS, H
th gpios 2ATMERS, FITHEEE pmic_sleep 3R,
NERAEMRANIAE, tHRTIAERARKS 1 6RIRERYL, FARERRK808FIRKS181ER.
4.4 AZELE
DTS WOECESIE: i2c H#. R rtc. pwrkey. gpio. regulator S&5,

&pinctrl {

pmic {
pmic_int_1: pmic-int-1 {

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

BT
e
I
&i2cl {
status = "okay";

rk816: pmic@la {
compatible = "rockchip,rk816";
reg = <0Oxla>;
interrupt-parent = <&gpio0>;
interrupts = <2 IRQ_TYPE_LEVEL_LOW>;
pinctrl-names = "default";
pinctr1-0 = <&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>;
vcc5-supply = <&vcc_io>;
vceb-supply = <&vcc_sys>;

gpio {

status = "okay";
13
pwrkey {

status = "okay";
if;

rtc {



status = "okay";

g

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>;

it

regulators {

vdd_arm: DCDC_REGI1{
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>;
bE
};

vdd_log: DCDC_REG2 {
regulator-name= "vdd_Tlogic";
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>;
5
bE
vcc_ddr: RK816_DCDC3@2 {



1.i2¢ H#

BRG] rk816 TRUEEXIMAY i2c A FE, FHERE status = "okay";
2. &Y
o AHENEH:

compatible = "rockchip,rk816";
reg = <0x18>;
rockchip,system-power-controller;
wakeup-source;

gpio-controller;

#gpio-cells = <2>;

o A& (3ZAR pinctrl HIA)

interrupt-parent: pmic_int REFH gpio;

interrupts: pmic_int £ interrupt-parent 89 gpio Y3 |BIZE |4REFIRME;
pinctrl-names: AM&X, EES "default”;

pinctrl-0: 3| pinctrl EBE N AFH pmic_int S|H;

3. rtc. pwrkey, gpio

W05R menuconfig R TIXJLAMER, (BRELFRNAZEFREX/LMNRE, ABARILATE dts BIEhN
rtc. pwrkey. gpio W, HEBHFEIPIRZE S status = "disabled", XHEFASEEEIRE, BEFFH
SESHEEIR log iR, ATLAZRE; WNRE(FEREIRGN, WeTlAXIsEMNAT R, SERERESA status

= llol(ayll°
4. regulator

e regulator-compatible : REHEMITHFELENETF, a1, BUSIIEEM;

e regulator-name : EBJFRIRTF, BEINFIREHE LS, M regulator_get ZRYFREEILHD
XN EF;

e regulator-init-microvolt : u-bootfEREI¥IIR(YEEE, kernelfYERTSRY;

e regulator-min-microvolt : BITETRJLAETHIR/NEIE;

e regulator-max-microvolt : BfTATRJLAETHHIRKEIE;

e regulator-initial-mode : &{TH DCDC YT {Fi&E=, —ikECE A 1. 1: force pwm, 2:
auto pwm/pfm;

e regulator-mode : {KEERY DCDC RFYT{FETL, —RRECEN 2. 1: force pwm, 2: auto
pwm/pfm;

e regulator-initial-state : suspend BSROER,, WIRECERL 3;

e regulator-boot-on : FFEXNEMRS, FEEM regulator RIRHMERL S EREIXERERIR;

e regulator-always-on : fFHEXNEMR, FRREITRARITRAXEEBIRE ST TMAIRHERS
REIXEREBIR;

e regulator-ramp-delay : DCDC BYEEE_EFHAE], EEEESI 12500;

e regulator-on-in-suspend : {RERASRIT EEEIRES, BEXINZIEEIR, NWHEL regulator-off-in-
suspend”;

e regulator-suspend-microvolt : {RERARUTERIER FRUSHIEE.

4.19 PI¥%E R



BESEAANZDTSE S, E8m: 4. 190 ZIDTSEEBEABEEgpioFm, {BEMEIRIKIAFA
gpios = <&rk816 0 GPIO_ACTIVE_Low>; F9/5T5|FEFN{ERrk816AIpinkl,

2.3 HEEEO

MTVNEOBRAA LGSR EFER, 84 regulator 7. X, BEIRE. BEREE:
1. ¥KEX regulator:
struct regulator *regulator_get(struct device *dev, const char *id)
dev BUAES NULL BPA], id XIAZ dts EBRY regulator-name B4,

2. B8 regulator
void regulator_put(struct regulator *regulator)

3. ¥TFF regulator
int regulator_enable(struct regulator *regulator)

4. %4 regulator

int regulator_disable(struct regulator *regulator)
5. $KEY regulator EB/&
int regulator_get_voltage(struct regulator *regulator)
6. 1X & regulator EBJE
int regulator_set_voltage(struct regulator *regulator, int min_uVv, int max_uV)
FENRISEEHFIE min_uV = max_uV, EiERERIE.

7.35841

struct regulator *rdev_logic;

rdev_logic = regulator_get(NULL, "vdd_Tlogic"); // 3FEvdd_logic
regulator_enable(rdev_logic); // fEfevdd_logic
regulator_set_voltage(rdev_logic, 1100000, 1100000); // WEHEL. 1v

regulator_disable(rdev_logic); // J<Hlvdd_Togic
regulator_put(rdev_logic); // Bitvdd_logic

WRE: 4.480E4.19IOREM T devm_ FFkMregulatoriZ T & E ERERISHIEIE,
3 Debug

3.10 A%

E7 PMIC iFRAIRNTEERIZE LHAE R, ERENIERENSEFRRE L. FLABERIERRY
debug FHXHESEIEEE rk816 57, BISUITTIA:

/sys/rk816/rk816_test

[EEEah

echo r [addr] > /sys/rk816/rk816_test
S5

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

echo r 0x2f > /sys/rk816/rk816_test // EELOX2 T E4s I, JO0x9b

1|shell@rk3228h:
83.091704]
091766]

e

! # echo r Ox2f > /sys/rk816/rk816_test
: : 618] zhangqing: get cmd
618] cMD : r 2f
618]
618] 2f 9b

L )
P B d B2

283
[ 283.
[ 283.091914]
[ 283.091914]
echo w 0x2f 0x9c > /sys/rk816/rk816_test // WEOX2fE A4 1IME N0Xx9c
— SR N T R ERFBE—ERAZREE K.

|shell@rk3228h:/ # echo r 0x2f = /
283.091704] :
283.091766]
283.
283.

1
[
L
E 091914 ]

s L L B
Pod Fod Fod o

091914 ]

4.4 %

a8 3.10 Rix—HF, RETRIREARR, 4.4 A% ERY debug TTREEIZE:

/sys/rk8xx/rk8xx_dbg

4.19 A%

BEEA4ANZSH L.,
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