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. regulator TFE: 1% DCDC. LDO HLFIRES:

Crte DhEE: RO IR, BB SRR

. gpio Thfg: A4 gpio [, A4 pinctrlff)ThAE;

. pwrkey Zhfg: K power IZHETIL F/REIL, T LN AP 54— gpios
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Fig. 2-2 Pin Assignment QFN7x7-68(Pitch=0.35mm)

NIR T, SLEEP MIINT 5| B 28 fiocik, mHEAAY fEgpiolhfEfsleepli:



PIN NO PIN NAME PIN DESCRIPTION
1 SCL I2C clock input
2 SDA I12C data input and output(Open drain output)
3 LDO7 LDO7 output
4 VCC7 Power supply of LDO7/8/9
5 LDO8 LDO8 output
6 LDO9 LDO9 output
7 INT Interrupt request pin, open drain
8 FB2 Output feedback voltage of buck2
9 SwW2 Switching node of buck2
10 VCC2 Power supply of buck2
11 VCC1 Power supply of buckl
12 SwWi1 Switching node of buckl
13 FB1 QOutput feedback voltage of buckl
14 LRCLK The 12S framing clock
15 BCLK The I2S bit clock
16 MCLK The 125 main clock input pin
17 SDI The 12S DAC input data
18 SDO/PDMDATA | The 125 ADC output data/PDM Data for the DSADC
19 PDMCLK PDM CLK for the DSADC QUTPUT
20 LDO3 LDO3 output
PIN NO PIN NAME PIN DESCRIPTION
21 LDO2 LDO2 output
22 VCC5 Power supply of LDO1/2/3
23 LDO1 LDO1 output
24 VCC3 Power supply of buck3
25 SW3 Switching node of buck3
26 VBUCK3 QOutput voltage of buck3
27 FB3 Output feedback voltage of buck3
28 LDO4 LDO4 output, internal power supply for 12S
interface(Pin14~Pin19)
29 LDO5S LDOS output
30 VCCo6 Power supply of LDO4/5/6
31 LDO6 LDO6 output
32 SPKP_OUT Positive speaker driver output
33 VCC_SPK_HP | Power supply for speaker and head phone
34 SPKN_OQUT Negative speaker driver output.
35 VCC_CPVSS Negative power supply for the headphone
36 CPN Negative switching node of the charger pump
37 CPP Positive switching node of the charger pump.
38 VCC_CPVDD | Positive power supply for the headphone
39 HPL_QUT Left channel output of the headphone
40 HP_SNS Reference ground for the headphone
41 HPR_OUT Right channel output of the headphone
42 MICIN Negative input of the Microphone
43 MICIP Positive input of the Microphone
44 VCC_1PBA Power supply for internal 1.8V analog circuit
45 VCC_RTC Power supply filter
46 VREF Internal reference voltage




47 GNDREF Reference ground

48 VCC_1P8D Power supply for internal 1.8V digital circuit

49 SLEEP Sleep mode control input

50 XIN 32.768KHz crystal oscillator input

51 XOUT 32.768KHz crystal oscillator output

52 PWRON Power on key input, active low, internal 17k resistor pull high
to VCC_RTC

53 SW5 Switching node of charger/boost

54 MIDU/BOQOST | Middle point of USB power supply / boost output

55 USB/OTG USB power supply/OTG output

56,57 BAT Positive battery terminal
58,59 SYS DC-DC regulator output to power the system load and charge

the battery

60 GATE/GPIO Control the external PMOS to reduce the conduction resistance
or GPIO function by register setting

61 TS/GPIO Connect the thermistor from this pin to ground. Or it can be
used as an analog input pin of internal ADC if the control bit is
set to ADC function or GPIO function by register setting

62 SNSP Bat charging and discharging sense current positive pin

63 SNSN Bat charging and discharging sense current negative pin

64 FB4 Output feedback voltage of buck4

65 sSw4 Switching node of buck4

66 VCC4 Power supply of buck4

PIN NO PIN NAME PIN DESCRIPTION
67 RESETB Reset pin after power on, active low;
68 CLK32K 32.768KHz clock output, open drain
Exposed | Exposed Ground
pad ground

1.4 EEME

o I2C Hidik

7 A MHLHLEE: 0x20

PMIC £ 3 F TAEREA
1. PMIC normal 5%

RAIEHIZITH PMIC 4T normal #£30, K] pmic_sleep FfIKHF.
2. PMIC sleep iz,

RGARHRET 75 BEAFHLIIFER 21K, PMIC 2113 sleep B MK B S IUHE, Xk — M S PR AR L

PR L, B B, IX T DR SEBR i F R IEATICE . RS LN AP @it 12C
F5 44 pmic_sleep AL & ¥ sleep #3, SR J5Him pmic_sleep EJ ATk PMIC #EA sleep IRZS: 24 SoC

MRS pmic_sleep PR MKHLF, PMIC iR HARAREE

3. PMIC shutdown 53

M RGN HLAFERIEHE, PMIC 75 258 OB R4 IR T HEAE. AP T 12C 15448
pmic_sleep FCE % shutdown #E5X, A J54%m pmic_sleep B ] il PMIC #E A shutdown RZ .

pmic_sleep 5| il
WA, PMIC 4T normal B . 45| B+ s iR 22 V)45 21 sleep 8 shutdown HIAR .
RK817 X AMHIZAEHIhae), Al Ll pinctrl )3k, 1EFH 7 2R D)6E:

1. SLEEPI)RE, FlTSLEEPHEZ ) #t;
2. XHLhEE, FFPOWER DOWN;
3. EAiThEE, FHTRESET;



af://n86

4. 7N, BAEH;
o pmic_int 5|

WARNEH, UG AR R . R TR A, I — EAERHICHL T
« pmic_pwron 3|

pwrkey ¥ T RE 7 ZAEAF 0K power #Z B FIIX A5, IRSE XA 5 MR K # T /R
o X% DCDC (1) TAER

DCDC 5 PWM (1Y force PWM) . PFM #i:(, {H/& PMIC f —FE 0S8 & DI PWM.
PFM, XatZATE S Frifih AUTO . PMIC 3 # PWM. AUTO PWM/PFM P Fif# =L,
AUTO #R AR A H R SUE SR &%, T RERCHESE, BT EZEE N PWM L,
R Gk NRIRI 22 3% F0)#: 3] AUTO PWM/PFM .

e DCDC3 HiJE ¥

DCDC3 X IR LU BT, AN REIEL AP A8 B c i e, R et Ah ol L i 11 7 [ PR BELEEAT 19
It LG SR 5 B R S B A AE AR, £E Rockehip HI77 % b — Ay VCC_DDR i .

e DCDC 1 LDO iz 47 i B R V15 Ja [l
1. DCDC HiJEVE AN 2L

B, JE Y8 Bl (V) 5 3 H (mV) HARRALE (V)
0.7125~1.5 12.5 0.7125. 0.725. 0.737.5+ ... 1.5
1.6 ~2.4 100 1.6+ 1.7, 1.84 1.9, ...... .24

2. LDO HJEiE4::

FA JE Y85 B (V) 3 H (mV) EARREALE V)
0.6 ~3.4 25 0.6+ 0.625. 0.65+ 0.675+ ...... 3.4
1.5 b H&HRIF 7
1. FHgft

B 2 R IR — A2 AF AT PASEEL PMIC A

o EN {55 MG AL P28 i i Pk

o EN 55 {RErEHE T, H RTC [mleh bk
o ENES5 RS, % PWRON ik
o ENE5REFm T, mAAEA

2. LHEFP

3K SOC “F- & 5% 2% B FE IR L R P BR AT REAN—4F, Bl LHEFE W M ER, BEAiESE 5
1 datasheet:
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RK817-1
Maximum
output Default Start up
Range of output voltage current voltage sequence
BUCK1 0.5V-2.4V 2.5A 1.1V 1
BUCK2 0.5V-2.4V 2.5A 1.1V 1
X(external divided resistor)
BUCK3 Or 0.5V-2.4v(internal divided 1.5A X 3
resistor)
BUCK4 0.5V-3.4V 1.5A 3.0V 4
BOOST 4.7V-5.4V 1.5A 5.0V OFF
LDO1 0.6V-3.4V 400mA 1.0V 1
LDO2 0.6V-3.4V 400mA 1.8V 2
LDO3 0.6V-3.4V 100mA 1.0V 1
LDO4 0.6V-3.4V 400mA 3.0V 4
LDO5 0.6V-3.4V 400mA 3.0V 4
LDO6 0.6V-3.4V 400mA 3.0V 4
LDO7 0.6V-3.4V 400mA 2.8V OFF
LDO8 0.6V-3.4V 400mA 1.8V OFF
LDO9 0.6V-3.4V 400mA 1.5V OFF
OTG Equals to BOOST 1.5A 5.0V OFF

2. LB

2.1 IXZ) A menuconfig

44 AR

RKS817 3R h 3 A

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/rl1817 battery.c

drivers/power/rl1817 charger.c

sound/soc/codecs/r1817 codec.c

RKS817 dts X (\[SHTEH)) -
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arch/armé64/boot/dts/rockchi/rk3326-evb-1p3-v10.dtsi

menuconfig BXF N A E «

CONFIG_MFD RK808
CONFIG_RTC RK808
CONFIG GPIO RK8XX
CONFIG_REGULATOR RK818
CONFIG_INPUT RK8XX PWRKEY
CONFIG COMMON CLK RK808
CONFIG BATTERY RK817
CONFIG_CHARGER RK817
SND_SOC_RK817

419 AL E
RKS817 W& 3045

drivers/mfd/rk808.c

drivers/input/misc/rk805-pwrkey.c // B4, 4NZAE
drivers/rtc/rtc-rk808.c

drivers/pinctrl/pinctrl-rk805.c // R4 ANEAE
drivers/regulator/rk808-regulator.c // B4 ANZAE

drivers/clk/clk-rk808.c
drivers/power/rl817 battery.c
drivers/power/r1817 charger.c

sound/soc/codecs/rl817 codec.c
RK817 dts 3 (IS4 -
arch/arm64/boot/dts/rockchi/rk3326-evb-1p3-v10.dtsi
menuconfig B0 I ) 2 L & -

CONFIG_MFD RK808
CONFIG RTC RK808

CONFIG PINCTRL RK805
CONFIG_REGULATOR RK808
CONFIG_INPUT RK805 PWRKEY
CONFIG COMMON CLK RK808
CONFIG BATTERY RK817
CONFIG_CHARGER RK817
SND_SOC_RK817

22 DTS it B

4.4 N¥% DTS BiL B

DTS WAL E AFE: i2c #8. EIR. rtc. pwrkey. gpio. regulator 2553 .

&pinctrl {

pmic {
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pmic_int: pmic int {

rockchip,pins =

<0 RK_PA7 RK FUNC GPIO &pcfg pull up>;

}i

soc_slppin gpio: soc slppin gpio {

rockchip,pins =

<0 RK_PA4 RK FUNC GPIO &pcfg output low>;

}i

soc_slppin slp:

rockchip,pins =

soc_slppin slp {

<0 RK PA4 RK FUNC 1 &pcfg pull none>;

}i

soc _slppin rst: soc slppin rst {

rockchip,pins =

<0 RK_PA4 RK FUNC 2 &pcfg pull none>;

}i

&1i2cl {
status =
rk817:

compatible = "rockchip, rk817";

"okay";
pmic@20 {
reg = <0x20>;

interrupt-parent = <&gpio0>;
interrupts =
pinctrl-names = "default",

"pmic-power-off",

pinctrl-0 = <gpmic_int>;
pinctrl-1 = <&soc_slppin slp>,
pinctrl-2 =

pinctrl-3 = <&soc_ slppin rst>,

<7 IRQ TYPE LEVEL LOW>;
"pmic-sleep",

"pmic-reset";

<&rk817 slppin slp>;

<&soc slppin gpio>, <&rk817 slppin pwrdn>;

<&rk817 slppin rst>;

rockchip, system-power-controller;

wakeup-source;
#clock-cells =

clock-output-names =

<1>;

//fb-inner-reg-idxs = <2>;

/* 1: rst regs
pmic-reset-func = <1>;
vccl-supply = <&vccsys>;
vce2-supply = <&vccsys>;
vce3-supply = <&vccsys>;
vccd-supply = <&vccsys>;
vceb-supply = <&vccecsys>;
vceb-supply = <&vccsys>;

vce7-supply = <&vcc 3v0>;

vce8-supply = <&vccsys>;
vcc9-supply = <&dcdc boost>;
pwrkey {

status = "okay":

}i

pinctrl rk8xx: pinctrl rk8xx {

"rk808-clkoutl",

(default in codes), O:

"rk808-clkout2";

rst the pmic */



gpio-controller;

#gpio-cells = <2>;

rk817 ts gpiol: rk817 ts gpiol {
pins = "gpio ts";
function = "pin funl";
/* output-low; */
/* input-enable; */
}i

rk817 gt gpio2: rk817 gt gpio2 {
pins = "gpio gt";
function = "pin funl";

}i

rk817 pin ts: rk817 pin ts {
pins = "gpio ts";
function = "pin fun0";

}i

rk817 pin gt: rk817 pin gt {
pins = "gpio gt";
function = "pin fun0";

}i

rk817 slppin null: rk817 slppin null {
pins = "gpio slp";
function = "pin funQ0";

}i

rk817 slppin slp: rk817 slppin slp {
pins = "gpio_slp";
function = "pin funl";

}i

rk817 slppin pwrdn: rk817 slppin pwrdn {
pins = "gpio slp";
function = "pin fun2";

}i

rk817 slppin rst: rk817 slppin rst {
pins = "gpio slp";

function = "pin fun3";

}i

regulators {

vdd logic: DCDC REG1 {
regulator-always-on;
regulator-boot-on;
regulator-min-microvolt = <950000>;
regulator-max-microvolt = <1350000>;
regulator-ramp-delay = <6001>;
regulator-initial-mode = <0x2>;
regulator-name = "vdd logic";
regulator-state-mem {

regulator-on-in-suspend;

regulator-suspend-microvolt = <950000>;



}i

}i

vdd arm: DCDC_REGZ2 {
regulator-always-on;
regulator-boot-on;
regulator-min-microvolt = <950000>;

<1350000>;

regulator-ramp-delay = <6001>;

regulator-max-microvolt

regulator-initial-mode = <0x2>;
regulator-name = "vdd arm";
regulator-state-mem {

regulator-off-in-suspend;

regulator-suspend-microvolt = <950000>;

battery {

}i

compatible = "rk817,battery";
ocv_table = <3500 3625 3685 3697 3718 3735
3760 3774 3788 3802 3816 3834 3853
3877 3908 3946 3975 4018 4071 4106>;
design capacity = <2500>;

design gmax = <2750>;

bat res = <100>;

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>;

sample res = <10>;

virtual power = <1>;

charger {

}i

compatible = "rk817,charger";
min_ input voltage = <4500>;
max_ input current = <1500>;
max_chrg current = <2000>;
max_chrg voltage = <4200>;
chrg term mode = <0>;

chrg finish cur = <300>;
virtual power = <0>;
dc_det_adc = <0>;

extcon = <&u2phy>;

rk817_ codec: codec {

#sound-dai-cells = <0>;
compatible = "rockchip,rk817-codec";
clocks = <&cru SCLK I2S1 OUT>;

clock-names = "mclk";

3748



}i

1.

pinctrl-names = "default";
pinctrl-0 = <&i2sl 2ch mclk>;
hp-volume = <20>;
spk-volume = <3>;
status = "okay";

}i

i2c #H:#;

TN TEREN) k817 17 R EEAEXT LI i2¢ 19 A0 R, FFHECE status = "okay";

2.

RIS 1Py
ATE:

compatible = "rockchip,rk817";

reg = <0x20>;

rockchip, system-power-controller;

wakeup-source;

gpio-controller;

#gpio-cells = <2>;

A& (GZ I pinctrl LD

interrupt-parent: pmic_int 3 J& T W™ gpio;

interrupts: pmic_int 7 interrupt-parent 1] gpio _F 151 IR 51 9m 5 FAR 1 ;
pinctrl-names: AMEM, [HE AN "default";

pinctrl-0: 5| H pinctrl B %€ ¥ pmic_int 5| #;

3.

rtc. pwrkey. gpio

IR menuconfig % H T IX LML, (HSESEhR AT EM G IX JLANIRES, HA v LAFE dis BLIGIN rtes
pwrkey. gpio 51, FFHERIGHPIRE N status = "disabled", XFE#ALMEREIRE, (HEAIEEEH
Bt log #Rth, TILLZMG: QiR EEREIRE), DU AT DAISRAH ST A, B BEEDIRAS N status = "okay"'

4.

regulator

regulator-compatible : IXBNIFMET T EILE ML T, ARECEl, S
regulator-name : HIRIHT, @UCRIBEFE FLIRFE—3, {8 regulator get $2 [1H 75 ZLJLALIX
e

regulator-init-microvolt : u-bootM B MIHIUGIL K, kerneli B TLAKs
regulator-min-microvolt : IEATH A LLIAS &/ NHE;

regulator-max-microvolt : BATH AT DUIA AT A B K HL R 5

regulator-initial-mode : JE{THf DCDC [ T/EMA, —MZECE N 1. 1: force pwm, 2: auto
pwm/pfm;

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

regulator-initial-state : suspend B AR, DAZUMC & % 35

regulator-boot-on : FFERXANEIENS, FEEM regulator (15 5 2> {1 GEIX #& FLI 5
regulator-always-on : fEEIXANEMERS, FIRBATI A FOVFIC P B B S B2 7R3 W B A £
AEIX % FLA

regulator-ramp-delay : DCDC [JHLE ], [E 2Bl E N 12500;
regulator-on-in-suspend : RHREFREF L BIRES, ARECHZMHETE, W% regulator-off-in-
suspend’’;

regulator-suspend-microvolt : PRBRAS W BB 175 1 AR WL R o



5. power off

RK8177E KM ELEEUREIR, BN SCRFEAERIIOHL, Fr LA A% E M pm_shutdown_prepare_fn, FHT-5GHL
Ao & TAE, FEARE: CHRTCH W, & EFFRIOMIOMUXS .
BEIEM RN ALEPCIEF, pm power offf HAEHIIOKAL .

static int rk817 shutdown prepare (struct rk808 *rk808)
{

int ret;

/* close rtc int when power off */
regmap update bits (rk808->regmap,
RK817 INT STS MSK REGI,
(0x3 << 5), (0x3 << 5));
regmap update bits (rk808->regmap,
RK817 RTC_INT REG,
(0x3 << 2), (0x0 << 2));

if (rk808->pins && rk808->pins->p && rk808->pins->power off) ({
ret = regmap update bits(rk808->regmap,
RK817 SYS CFG(3),
RK817 SLPPIN FUNC MSK,
SLPPIN NULL FUN) ;
if (ret) {
pr_err ("shutdown: config SLPPIN NULL FUN error!\n") ;

return 0;

ret = regmap update bits(rk808->regmap,
RK817 SYS CFG(3),
RK817 SLPPOL_MSK,
RK817 SLPPOL_H) ;
if (ret) {
pr_err ("shutdown: config RK817 SLPPOL H error!\n") ;
return 0O;
}
ret = pinctrl select state(rk808->pins->p,
rk808->pins->power off);
if (ret)
pr_info("%$s:failed to activate pwroff state\n",
__func_ );
else

return ret;

/* pmic sleep shutdown function */

ret = regmap update bits (rk808->regmap,
RK817 SYS CFG(3),
RK817 SLPPIN FUNC MSK, SLPPIN DN _FUN) ;

return ret;

6. clk #i7>

WA FE S RK817 (1 clk BEATAEA, 51 MR-



clocks = <&rk817 1>;
H—ASH: &k817 [FE, ASAIEE;
HoASH: 51 k817 HIEAS clk, HAER 0 80 1, Hr 0: rk817-clkoutl, 1: rk817-clkout2;

419 A ¥ DISEEE

HSHEAANKEDTSHCE . 25 M 419N DTSHL B AN 7 ZEgpio T 5 5, (H LA BAR SR L
gpios = <&rk817 0 GPIO ACTIVE Low>; [77 x5 FAE k817 ipinfil.

2.3 RN

WR JUANE D FEARRT PAE 2 HE @, B4 regulator 1. 26, HERE. HEFNE:

1. 3%HY regulator:

struct regulator *regulator get(struct device *dev, const char *id)
dev ERIAIHE NULL BIRT, id XA dts HLF regulator-name J& 1% .

2. B regulator

void regulator put(struct regulator *regulator)

3. T HF regulator

int regulator enable(struct regulator *regulator)
4. S regulator
int regulator disable(struct regulator *regulator)
5. 3RHX regulator H &
int regulator get voltage(struct regulator *regulator)
6. BL & regulator H /%
int regulator set voltage(struct regulator *regulator, int min uV, int max uV)
NS ERE min_ oV = max_uV, BHIAHERIE,

7. Ju b

struct regulator *rdev logic;

rdev_logic = regulator_ get (NULL, "vdd logic"); // 3Wvdd logic
regulator enable (rdev_logic); // fifgvdd logic
regulator set voltage(rdev_logic, 1100000, 1100000); // WEHBEEL.1v
regulator disable (rdev_logic); // fﬂﬂvdd_loqic

regulator put(rdev_logic); // BWvdd_logic

Ui 448054 19NZIEIRBE T devm TF Kk iregulator I #5 T & & B 2L FR I I B AL

3. Debug
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