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1. Al

1.1 MEiR

RK816 &—Fkm At PMIC, RK816 £ 4 /N KHL DCDC. 1/MFEBOOST. 6 4~ LDO. 141-0TGHi
e 1VARTC, Al BB R, 1 HISER T RRHE, HRRREEE, EOHE6t. .

RGP Al : DCDC ATLDO. P IR AR IS (PR BERE BATHHRD -

1. DCDC: Nt 2K, R, (HRAFIESUE BRI, s, FrelREZE, KHER
FEREHMEH . — A PR TR . PWM B SupkBrasmpidy, #e(%; PFM A: s,
AR ERE % .

2.LDO: N R Z RIS, HORMC, MAM, N THE LDO MEHCE, R4 Fadtirxiiit
i: LDO f MR 1.1V, A THRESE, HEABET LA VCCIO 3.3V [ DCDC 4. Frlk
HL% G5 o iR 8% LDO #:3| DCDC iyt Bl 8%, (AR B Ein 5.

1.2 ThEE

WA B EET . RK816 HIDIREREOLE R AT LAy 4 NEE D

1. regulator DJHE: =45 # DCDC. LDO MRS

2. rte Thfig: FRAEIEPIRI . S N SE DR

3. gpio ThEE: outl Fl out2 WIS H 51 (R EE output) , A 435I gpio

4. pwrkey Dhfg: Kl power #8 H)4% T /BT, 7T LAY AP 154 — 1 gpios

5. REIIRE M E T D)RE, EARSCP AN A, AT LS R
{Rockchip RK818 RK816 Developer Guide Fuel Gauge CN)

1.3 &5 5| HThee
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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 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 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 EEME
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o 12C Hihk
7 AL MHLHLAE: Ox1a
e PMIC 5 3 Fh T/ERE
1. PMIC normal 3%
RYIEHIZATH PMIC 4F normal 45X, i pmic_sleep A HLF.
2. PMIC sleep #ix{,

RGAARIRE FEAVIDIFER EK, PMIC 2V13 sleep MK B S THEE, XEHME—M SRR R

P R, BOE B, X AT DR SEBR S TR ORIEATRCE . RAFFHLE AP IS 12C
F8AHE pmic_sleep it B & sleep #30, AJFHi % pmic_sleep BRI AL PMIC #EA sleep tR#A; 24 SoC

MR pmic_sleep Pk E AR, PMIC i HARHRAR

3. PMIC shutdown 5

RGN THLRFERIEHE, PMIC 75258 SO R4 IR T HEE. AP @I 12C 15440
pmic_sleep L E % shutdown #3X, R J5HLH pmic_sleep 7] il: PMIC # A shutdown K7 .

 pmic_sleep 5|

WK, PMIC 4T normal #5524 51 B e I 2 D14 2] sleep 5% shutdown FIARE
pmic_int 5 i

WARAEBET, A WA R RIS R T B AR, T — E4ERHICHT .
outl/out2 5|

XA TS DA gpio A CHESRA D , (HZ2 A gpio it

e pmic_pwron 5|
pwrkey (1D e 77 ZEAEAE F4S power FEEFERX AN 5], IR I XA 5] IR AW TR
%% DCDC 1 TAERE

DCDC ff PWM (1Y force PWM) . PFM #3\, {HJ& PMIC f —FiX &3 #& V1 PWM,
PFM, XatZFATE S Frifih AUTO f. PMIC 3+ PWM. AUTO PWM/PEM P Fif# =L,
AUTO AR H RSS2, T REREESE, BITHEEEE N PWM L,
R NRER I 2 #5114 3] AUTO PWM/PFM.

DCDC3 HJE i

DCDC3 X IR LU B, AN REIE AP A8 B c i e, A et b o L 1 7 [ PR BELEEAT 79
JIT LG SR 5 S OB S B A E A, 7E Rockehip 77 % E— Ay VCC_DDR i .

o DCDC 1 LDO HJiz47 i B s 1 45 Y

1. DCDC HiJE Y AN 22

H, ¥ B (V) (A (mV) B AR ALE (V)

0.7125 ~ 1.45 12.5 0.7125. 0.725. 0.737.5+ ... 1.45
1.8~22 200 1.8, 2.0. 22

2.3 7 2.3

2. LDO HJEES::

HH T Y5 B (V) 5 318 (mV) BARRALE (V)

0.8~34 100 0.8. 09. 1.0, L.I. 12, ......34



1.5 L HEMHAMNEF

1. FE%&E
W N AR AN ERI AT PASZEL PMIC _FH

o EN 155 M P28 & FE i
o EN{ES{RHFE#E T, H RTC e Wbk
o EN{E5#FFEHET, % PWRON %k

2. FEI R

3K SOC “F- & 5% % B IR L I BRI REA—4F, Bl LHEN AW MER, BEMiESEEH
1 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
E.qros 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

2.0 B

2.1 IXZ) A menuconfig

3.10 N iZEC B
RK816 IRF A4 (B H RK816 IXzh) -

drivers/mfd/rk816.c
drivers/input/misc/rk81l6-pwrkey.c
drivers/rtc/rtc-rk8l6.c
drivers/gpio/gpio-rk816.c
drivers/regulator/rk8l6-regulator.c

drivers/power/rk816 battery.c

RK816 dts 7] £ % .

arch/arm/boot/dts/rk816.dtsi
arch/arm/boot/dts/rk3126-86v-rk816.dts
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menuconfig B3 1 ZACE -

CONFIG_MFD RK816
CONFIG_GPIO RK816
CONFIG RTC RK816

CONFIG REGULATOR RK816
CONFIG_INPUT RK816 PWRKEY
CONFIG_BATTERY RK816

4.4 NI E
RKS816 W& 3044

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 BXF N A E «

CONFIG_MFD RK808
CONFIG RTC_ RK808
CONFIG GPIO RK8XX

CONFIG REGULATOR RK808
CONFIG_INPUT RK8XX PWRKEY
CONFIG COMMON CLK RK808
CONFIG BATTERY RK816

419 AL E

RK816 X&) 314

drivers/mfd/rk808.c

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

drivers/pinctrl/pinctrl-rk816.c // BR4.4NIZANIE
drivers/regulator/rk808-regulator.c // BR4.4NIZAIF

drivers/clk/clk-rk808.c
drivers/power/rk816 battery.c

menuconfig HLXJ B [ 7 B «

CONFIG MFD RK808

CONFIG RTC_RK808
CONFIG_PINCTRL RK816
CONFIG_REGULATOR RK808
CONFIG INPUT RK816 PWRKEY
CONFIG_COMMON CLK_RK808
CONFIG_BATTERY RK816

22 DTS B B
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3.0 AL B

DTS ML EBFE: 12C #:3. &, regulator. rtc. poweroff

&i2cl |
rk816:

reg

rk8l6@la {

<0Oxla>;

status

"okay",‘

}i

/include/

&rk816 {
gpios
rk816, system-power-controller;

<1>;/*1:

"rk81l6.dtsi"

rk816, support dc chg

io-channels <&adc 0>;

gpio-controller;

#gpio-cells = <2>;
rtc {
status = "okay";

}i

regulators {
rk816 dcdcl reg: regulator@O{

<&gpiol GPIO A5 GPIO ACTIVE HIGH>, <&gpiol GPIO Al

dc chg;

Paraxhva
%Hﬁj\o

0:usb chg*/

regulator-name= "vdd arm";
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-disabled;

regulator-state-uv

}i

rk816 dcdc2 reg: regulator@l ({

<900000>;

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
}i
}i
rk816_dcdc3_reg: regulator@2 {

<1000000>;

GPIO ACTIVE_ LOW>;



1. 12C HE#%

A TERLI k816 T SAEAEXT B i2¢ F5 45 N1, JF HLECHE status = "okay";
2. ALY
o RAMESGH S

rk816, system-power-controller: MIHRK816EAEH R4 N HAIIIRE;
gpio-controller: HIRK816HAGPIONIINRE;
#tgpio-cells: ffFH# 5| FIRK816IGPION FE R EMSEANH;

P WRIEAAEE S| B RKS16 1) GPIO #H47E A, 2 MR R:

gpios = <&rk816 0 GPIO ACTIVE LOW>;

HANSH. &rk816 [ElE, AHME;

FASH: 5IH k816 HEAS gpio, REER 08(# 1, HH 0: outl, 1: out2;
H=ASH: gpio K.

o HEHR IS
gpios: FH7E pmic_int (55— Fl pmic_sleep (4> 7|,
3. regulator #5457

e regulator-name: HYEHA T, BEWCHEEME FIREF—50 {8 regulator_get # NI 7 ZLILALIX A
s

e regulator-min-microvolt : JEATHT AT /N &

® regulator-max-microvolt : IBAT I AR RO LR 5

e regulator-initial-mode: iZ{THf DCDC TAEMER, —KEEN 1. 1: force pwm, 2: auto

pwm/pfm;
e regulator-state-mode: #MKRERE DCDC TAFEME, — A E N 2. 1: force pwm, 2: auto
pwm/pfm;

e regulator-initial-state : suspend A I, DAZRIAC B K 3;

e regulator-boot-on: FFAEIXANEVER, TEIEM regulator [1E % g2 {3 BEIX % HLUR ;

® regulator-always-on: TRAEIXAN B IER, 1847 I A Fu V50 PHIX i LI HL 2> 7033 i A i fige e g
% HLIA

e regulator-state-enabled: PRHRIN{REF BHURZAS, AHZSCHIZER IR, WK regulator-state-
disabled”;

e regulator-state-uv: PRERAWTHLIFH T FIRHLEE

R

5

R reqgulator-min-microvolt M regulator-max-microvolt MJHLJEMEE, MIZEFEMX
regulator MBI RGHELLIRINSHUXA R E T ARG B IR, A7 EEHE T,

R regulator-boot-on EF# regulator-always-on f#fE, W RGHEZEEMIXEE regulator
HIFFEERN 23T enable, MWAHIIXE requlator WHER 2 FMER: R regulator-min-
microvolt M regulator-max-microvolt MIHJEAASE, N RGHELL IR B M BN MATX AN R
{i; WH regulator-min-microvolt Ml regulator-max-microvolt MJHLEAFEE, NILLESFHIE
& PMIC A S MITEAEERIN LR,

4. rte #4

AERANVEALRE RTC IIDIAE (4 box = L) WIFRZAR LTSRN 7 2, A5 HI status =
"disabled" . 5 75 AR AE A I AT DAEAEAS RTC 9 s £ 380 B BARE Y status = "okay"HI 7]

5. poweroff #B4y



gpio poweroff {
compatible = "gpio-poweroff";
gpios = <&gpio2 GPIO D2 GPIO ACTIVE HIGH>;
status = "okay";

i

[A N RK816 Y FF4i 5 pmic_sleep 51 JHIFEITHEAS PMIC N, BT DATE BAEMR T i R X AN . H
W gpios &P EGHAY, FT 488 pmic_sleep 7.

WREHEMX A DhEE, Al PUE FIRKS 163 I5HL, TMAZERRK808FIRK8184H[H] .
44 WIZICE

DTS Ml E . i2c #H#. FIK. rtc. pwrkey. gpio. regulator 2357

&pinctrl {
pmic {
pmic _int 1: pmic-int-1 {
rockchip,pins =
<2 6 RK_FUNC GPIO &pcfg pull up>; /* gpio2 a6 */

&12cl {

status = "okay";

rk816: pmic@la {
compatible = "rockchip,rk816";
reg = <0xla>;
interrupt-parent = <&gpio0>;
interrupts = <2 IRQ TYPE LEVEL LOW>;
pinctrl-names = "default";
pinctrl-0 = <gpmic_int 1>;
rockchip, system-power-controller;
wakeup-source;
gpio-controller;
#gpio-cells = <2>;
#clock-cells = <1>;
clock-output-names = "rk8l6-clkoutl", "rk8l6-clkout2";
extcon = <&u2phy>;

vccl-supply = <&vcc sys>;
vce2-supply = <&vcc sys>;
vce3-supply = <&vcc _sys>;
vccd-supply = <&vcc_sys>;
vceb-supply = <&vec io>;

vceo-supply = <&vcc sys>;

gpio {

status = "okay";
}i
pwrkey {

status = "okay";

}i

rtc {



status = "okay":;
}i

battery {
compatible = "rk8l6-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>;
}i

regulators {

vdd_arm: DCDC_REGI {
regulator-name= "vdd arm";
regulator-min-microvolt = <750000>;
regulator-max-microvolt = <1500000>;
regulator-ramp-delay = <6001>;
regulator-initial-mode = <1>;
reqgulator-always-on;
regulator-boot-on;
regulator-state-mem {
regulator-off-in-suspend;

regulator-suspend-microvolt = <900000>;

}i

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>;
i
}i
vce _ddr: RK816 DCDC3@2 {



1. i2¢ #£4%
A TERENL k816 T sAEEAEXT MY i2¢ T AU, FF HIECE status = "okay";

2.

e
R

compatible = "rockchip,rk816";

reg = <0x18>;

rockchip, system-power-controller;

wakeup-source;

gpio-controller;

#gpio-cells = <2>;

Az (%8 pinctel #LD

interrupt-parent: pmic_int 3 J& TW> gpio;

interrupts: pmic_int 7 interrupt-parent 1 gpio _F 151 I 2R 51 9n 5 FAR 14 ;
pinctrl-names: AME, [HE A "default";

pinctrl-0: 5| A pinctrl B % EFI¥) pmic_int 5| [#;

3.

rtc. pwrkey. gpio

A1 menuconfig K X JUAMEER, (HR SRR A RE B REX JLANIKS),  HA T BALE dts B8N rec.
pwrkey. gpio &, IF H B AIGHPIRAA status = "disabled", XFERIASAHALIRE, (HREITHLE RS
B log i, WTLLZEE s WS EEAFREORSN, AT DAZsd AR A, B W EDUIRASA status = "okay"s

4.

regulator

regulator-compatible : IXBNIEMET T EILE ML T, ARECSN, SR
regulator-name : FLIEMIA T, EUFIAEMFE LORFF—2 (R regulator_get 42 1IN 7 2L ACIX
EZES

regulator-init-microvolt : u-bootfMBHIMIIEILHL L, kernel B TR
regulator-min-microvolt : IEATH A LA &/ NHEIE;
regulator-max-microvolt : I&fTHA] L™ i H K H )k,
regulator-initial-mode : IZ1TH} DCDC Y TAERI, —KECE N 1. 1: force pwm, 2: auto
pwm/pfm;

regulator-mode : PRHRAE DCDC M) TAERIZ, —MACE N 2. 1: force pwm, 2: auto
pwm/pfm;

regulator-initial-state : suspend I AR, AZUHC & K 35

regulator-boot-on : FFAEIXA B PRI, %E%EﬂﬂreguknorE@ﬁfﬁ%ité§ffﬁﬁiiﬁﬁqiﬂ§;
regulator-always-on : fF{EIXANBIERT, FIRIZATIAS SO VF 0 PIX i M IR HL 2 78 33 M (0 i) fi A
REIX I FL A

regulator-ramp-delay : DCDC [FJHLE ], [E 2Bl &N 12500;
regulator-on-in-suspend : PRHRIOR$F FHRAS, AHZSCHIZEE VR, WU regulator-off-in-
suspend’’;

regulator-suspend-microvolt : PRBRAS W BB 15 I RO AR LR o

419 A E



WS HAANDTSELE . Z 575 419N D TSEL B A 75 Zgpio 717 s, HIHABHAK IR AL
gpios = <&rk816 0 GPTIO ACTIVE Low>; [5G F A1 FHrk8 16/ pinfil.

23 RO

AR LA R A ] DA 2 HR A, LS regulator JF. %, HRIRKE. ARSI

1. 3K regulator:
struct regulator *regulator get (struct device *dev, const char *id)
dev BRIAIA'S NULL BT, id X%} dts B regulator-name J& 1% .

2. B regulator

void regulator put(struct regulator *regulator)

3. T 7T regulator

int regulator enable(struct regulator *regulator)
4. P regulator
int regulator disable(struct regulator *regulator)
5. 3RHX regulator ¥ /&
int regulator get voltage(struct regulator *regulator)
6. B E regulator H &
int regulator set voltage(struct regulator *regulator, int min uV, int max uV)
NS B RE min_ oV = max_uV, HIAHHERIE,

7.yt

struct regulator *rdev logic;

rdev_logic = regulator get (NULL, "vdd logic"); // 3fWvdd logic
regulator enable(rdev logic); // ffifévdd logic
regulator set voltage(rdev logic, 1100000, 1100000); // EEHEL. 1v

regulator disable(rdev_logic); // KWMvdd logic
regulator put(rdev logic); // FEWvdd logic

Y 4.40F41INZIERBE T devm_ Tk Hregulatorts I #5 T A & & L2 HE K B

3. Debug

3.13.109 1%

KA PMIC # M OKSh7E4f F 248 DA R %, SR ILE i e M ar A7 ee e B . BTCAHE AT
debug 7 Rmh e HIEAEE k816 (27 /Ea%, L R k.

/sys/rk816/rk816 test

A
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echo r [addr] > /sys/rk816/rk816 test
B A AE A

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

ERiIE
echo r 0x2f > /sys/rk816/rk816 test // WIROx2 £RAFEHIME, H0x9b

# echo r 0x2f =
sh:
sh:
sh:
sh:

1|shell@rk3228h:
283.091704]

[ 283.091766]
[ 283.091914]
[ 283.091914]

s e L B
P Fd P P

echo w 0x2f 0x9c > /sys/rk816/rk816 test // wEOx2 £A A EARINE NOx9c
— RS BRAE AT SE A B R AR S E D .

|shell@rk3228h:/ # echo r 0x2f > /sys/rk816/rk816_test
3.091704] : : 618] zhangqing: get cmd = r
3.091766] 618] cMD : r 2f
3.091914] 618]
3.091914] 618] 2f 9b

s L L B
P Bl B B

=N
Fm

M A 3.10 WAZ—FF, H2Y REIRARE, 4.4 W% LR debug 19 5

/sys/rk8xx/rk8xx dbg

334191

ESHAANE L.
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