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1 Bl

1.1 #EAR

RK817 BE—ZREMERE PMIC , RK817 £5R% 4 A7 DCDC, 9 4N LDO. 1 NFHEBOOST. 14 FF%
SWITCH, 1/NRTC. 11 B148ECODEC, AIE_ LB MERER THXFTE , FeblhRIEREE ,
ECITEIRE,

RShZIERRRS AFRD : DCDC 1 LDO, FRMERERISWRFIEIIT (IFHMRRIERTER)

1.DCDC : MNEIHEEAR , XS |, EEFESORIERARIEE , AT , FTUAKEE | KB
GHRIER. —REFWFLIFEN. PWM RS  SORBRSIENGT |, 3K ; PFM RS © FS
BRRHEENE.

2.LDO : MNEIHEERRS , 3K , K , ATIRE LDO RUEEIRIER | R LSt TR
g0 : LDO BitHFBEN 1.1V, ATREMER , HBABEALIN VCCI0_3.3V iy DCDC 45, Frld
FREE PN A /RENR LDO #7) DCDC MR |, (ERE TR LB,

1.2 IJge
MEFIERIRETE | RK817 RUTHAEHESESRATLIS S 4 NE55

1. regulator IJgE : #=HI&E% DCDC, LDO BRIAT ;

2. rtc IHEE : IRHATEMTAT. ERTEINEE ;

3. gpio IRE : AI4EIE gpio R , BpinctrlgIThee ;

4. pwrkey IHgg : 1@ power IRFERUET/FERL . BTLA9 AP 58— gpio ;

5. clk ThgE : BFN32.768KHZATHHIE , — NI LUEEF , — N ER4aE ;
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6. codec IRE : REFEREERIFFI192KHZ , iF16bitFI32bit , ¥#5DAC. ADC PDMEZ(LhIhagEs
REAREFNE |, EESBEEXXEANFEIREE) ;
7. ZEERINEEAIRE 21T IR (LB AEAXEPNE | EESBEEE 4N TIREA).
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Fig. 2-2 Pin Assignment QFN7x7-68(Pitch=0.35mm)

TEfEAS , SLEEP 1 INT 5|IEEERKT , MBEEEY EgpiolhgeiIsleeph] :
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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 Output 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/BOOST | 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 ng:m

12C ik

7 RIMHLEALE : 020

PMIC & 3 #L{FiE
1. PMIC normal &2

RFIEFEIEITAS PMIC &bF normal 185 , EET pmic_sleep AR,
2. PMIC sleep &=

RENIRISFEATIFERE(R | PMIC 213 sleep RIURKEBINRE | XIHE—ARSMRF(EFEL
E%E’\Jﬁauﬂj@_‘ , RE BRI | XA LRESSRR - mBE R TEE. RFEFET AP BT 12C
FESHE pmic_sleep EEERY, sleep I, , SARALE pmic_sleep BPaJLE PMIC A sleep IR%E ;
SoC K&RERT pmic_sleep REHEEF , PMIC IBHRIRET.

3. PMIC shutdown #&=;

SREHNKNAAERER , PMIC FEFTRHRENRFHIRIR FEBEEME. AP B 12CiIEHE
pmic_sleep Bo&RY shutdown &L, , FAFFHIE pmic_sleep BIE]LE PMIC A shutdown X7,

pmic_sleep 5 |F

BESHEBFE , PMIC &TF normal 12z, 245 |HAISAIRNMERSTIIRE sleep 5#& shutdown AIE
=X
RK817_LXAMNEEEHBII8ER , TLABE pinctrifJif | EEFEFEEAITHEE

1. SLEEPIHAE , FAFSLEEPHE IR ;

2. (#\IhRS , FBFPOWER DOWN ;

3. Ef\TheE , FBFRESET ;

4. =R, i&B1ER ;
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pmic_int 3 |§

BEAREY , SETWFERRREZAEET. MRPENBHRLE , Ne—B4HHERF.
pmic_pwron 5 |f

pwrkey RITHRERREEREM_EIG power fREHEEIXAS (D , IXENEITIX NS |BIRAIMTIZ /R,
& DCDC FITIEER

DCDC & PWM ( B4 force PWM ) . PFM &z , B2 PMIC B—MitEXSalZSHi% PWM,
PFM , IXELEFANEFEFMRAY AUTO &z, PMIC 32 PWM, AUTO PWM/PFM FEffIE=Y |
AUTO RElIERBERRFFNINSE. HTRFGRRELEE , IETIERIREN PWM &,
RGH NMABRATSIERDIRE] AUTO PWM/PEM,

DCDC3 BBEAT

DCDC3 XEREIRLLEASIA | FREEIT SrasSEBE , RESEBITINERRIRAY D ERRHTET |
FTLAMNSR R EE 2 F EEEBINEIES | 7E Rockchip 9752 E—R&{F/9 VCC_DDR f§F,

DCDC #0 LDO HizfTHIER I EET5 B
1. DCDC BBIESEENEELL -

FEBE(V) Zilt{E(mV) Bit5ifufE(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, 1.8, 1.9 ..... 2.4

2. LDO BB FiEE: -

HBETE(V) EHEmMV) BSHERIHE\V)
0.6 ~3.4 25 0.6, 0.625. 0.65. 0.675, ...... 3.4
1.5 EHEMHFIRIRE
1. EEBEH

REHE FEES— M RARIAJ LSS PMIC EF ¢

EN (S MNRBFESEFMRA

EN (ESRIFSHEF , B RTC i\t
EN (SS{RIFSEF , & PWRON iRk
EN (ESRIFSREF , FHEHR[EA

. FEERSRR

B SOC FENRIRERE LR FEKXRTEA—F , BRI LBNFEUTER  BENESE RN
B9 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 el

2.1 IREIF1 menuconfig

4.4 BEZEE

RK817 IXz3 44

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/r1817_battery.c
drivers/power/r1817_charger.c
sound/soc/codecs/r1817_codec.c

RK817 dtsXf4 ( af&%&5ehl ) -

arch/armé64/boot/dts/rockchi/rk3326-evb-1p3-v10.dtsii

menuconfig BXNAVERCE :
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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

4.19 RiZEcE

RK817 IXFNS44
drivers/mfd/rk808.c
drivers/input/misc/rk805-pwrkey.c // R4 AN
drivers/rtc/rtc-rk808.c
drivers/pinctrl/pinctrl1-rk805.c // BR4.ANIZAHE
drivers/regulator/rk808-regulator.c // BR4.ANIZAIE

drivers/clk/clk-rk808.c
drivers/power/r1817_battery.c
drivers/power/r1817_charger.c
sound/soc/codecs/r1817_codec.c

RK817 dtsXf4 ( I&E5ehl )

arch/armé64/boot/dts/rockchi/rk3326-evb-1p3-v10.dtsi

menuconfig BXNIAEE :

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

2.2 DTS BdE&&

4.4 P3#% DTS B E

DTS WIFCEEAE : i2c &, FIAR. rtc. pwrkey. gpio. regulator Z2k%.,

&pinctrl {
pmic {
pmic_int: pmic_int {
rockchip,pins =
<0 RK_PA7 RK_FUNC_GPIO &pcfg_pull_up>;
s

soc_s1ppin_gpio: soc_slppin_gpio {
rockchip,pins =
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g

<0 RK_PA4 RK_FUNC_GPIO &pcfg_output_Tow>;

soc_sTIppin_sip: soc_slppin_slp {
rockchip,pins =

I3

<0 RK_PA4 RK_FUNC_1 &pcfg_pull_none>;

soc_slppin_rst: soc_slppin_rst {
rockchip,pins =

I8
e
e
&i2cl {
status =

<0 RK_PA4 RK_FUNC_2 &pcfg_pull_none>;

"okay";

rk817: pmic@20 {
compatible = "rockchip,rk817";

reg =

<0x20>;

interrupt-parent = <&gpio0>;
interrupts = <7 IRQ_TYPE_LEVEL_LOW>;
pinctrl-names = "default", "pmic-sleep",

"pmic-power-off", "pmic-reset";

pinctr1-0 = <&pmic_int>;

pinctrl-1 = <&soc_slppin_slp>, <&rk817_slppin_slp>;
pinctr1-2 = <&soc_slppin_gpio>, <&rk817_slppin_pwrdn>;
pinctr1-3 = <&soc_slppin_rst>, <&rk81l7_slppin_rst>;

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

#clock-cells = <1>;
clock-output-names = "rk808-clkoutl", "rk808-clkout2";
//fb-inner-reg-idxs = <2>;

/<3 ke

pmic-

rst regs (default in codes), 0: rst the pmic */
reset-func = <1>;

vccl-supply = <&vccsys>;
vcc2-supply = <&vccsys>;
vce3-supply = <&vccsys>;
vcc4-supply = <&vccsys>;
vce5-supply = <&vccsys>;
vccb-supply = <&vccsys>;
vcc7-supply = <&vcc_3v0>;
vcc8-supply = <&vccsys>;
vcc9-supply = <&dcdc_boost>;

pwrkey {
status = "okay";

g

pinctrl_rk8xx: pinctrl_rk8xx {
gpio-controller;
#gpio-cells = <2>;

rk817_ts_gpiol: rk817_ts_gpiol {

pins = "gpio_ts";
function = "pin_funl";
/* output-Tow; */



/* dinput-enable; */
b

rk817_gt_gpio2: rk817_gt_gpio2 {
pins = "gpio_gt";
function = "pin_funl";

I3

rk817_pin_ts: rk817_pin_ts {
pins = "gpio_ts";
function = "pin_fun0";

I8

rk817_pin_gt: rk817_pin_gt {
pins = "gpio_gt";
function = "pin_fun0";

I8

rk817_slppin_null: rk817_sTppin_null {
pins = "gpio_slp";
function = "pin_fun0";

I3

rk817_slppin_slp: rk817_sTppin_sip {
pins = "gpio_slp";
function = "pin_funl";

I's

rk817_slppin_pwrdn: rk817_sTppin_pwrdn {
pins = "gpio_slp";
function = "pin_fun2";

e

rk817_slppin_rst: rk817_sTppin_rst {
pins = "gpio_s1p";
function = "pin_fun3";
};
};

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_Tlogic";
regulator-state-mem {
regulator-on-in-suspend;
regulator-suspend-microvolt = <950000>;
};
};

vdd_arm: DCDC_REG2 {
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_arm";
regulator-state-mem {
regulator-off-in-suspend;
regulator-suspend-microvolt = <950000>;
};
};
vce_ddr: RK817_DCDC3@2 {

it

battery {
compatible = "rk817,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>;
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>;

I8

charger {
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>;

s

rk817_codec: codec {
#sound-dai-cells = <0>;
compatible = "rockchip,rk817-codec";
clocks = <&cru SCLK_I2S1_OUT>;
clock-names = "mclk";
pinctrl-names = "default";
pinctr1-0 = <&i2sl_2ch_mclk>;
hp-volume = <20>;
spk-volume = <3>;
status = "okay";



e

1.i2c H#H

EEANTEEEN rk817 THREAEXI A i2¢ T FE , FFEACE status = "okay";
2. HAESD
o AL :

compatible = "rockchip,rk817";
reg = <0x20>;
rockchip,system-power-controller;
wakeup-source;

gpio-controller;

#gpio-cells = <2>;

o TfER (#ZHR pinctrl #LW )

interrupt-parent : pmic_int RETFH gpio ;

interrupts : pmic_int 7 interrupt-parent f9 gpio _ERY3 IBIZS 19RSFIMRIE ;
pinctrl-names : AM&X , EES "default” ;

pinctrl-0 : 5|/ pinctrl EBxEX#FHY pmic_int 1§ ;

3. rtc. pwrkey, gpio

Y08R menuconfig &R TIXJLAMER |, (BRELFRNAZE[FREX LRGN , ABATTLATE dts BN
rtc. pwrkey. gpio T5 , FERHISIRIRZE S status = "disabled" , IXEEFALFREIRS , (BEFFHL
SESEIER log iR |, ATLAZES ; ANEREB(EREIRE) , MeTLAXIBENAT R |, SiEIRERTA status

= IIO |(a>/ll°
4. regulator

* regulator-compatible : JXFNEMATHRELERIET , FBEX) , BNSINERM ;

* regulator-name : BJEREF , EBRINFIREHE _E{RIF— , (£ regulator_get #ORTFHEEITE
XN EF

e regulator-init-microvolt : u-bootfMERASHIIRILEEE , kernelfERTSRY ;

e regulator-min-microvolt : IZ{TRIRJLAETHIGR/INEE ;

* regulator-max-microvolt : IZfTRIEJLAETHIRKEE ;

e regulator-initial-mode :i=f7HS DCDC FTL{EEL, , —R&ECEN 1. 1 : force pwm , 2:
auto pwm/pfm ;

e regulator-mode : {RKBEAY DCDC MT{EIEZ , —RECE S 2. 1 : force pwm , 2 : auto
pwm/pfm ;

e regulator-initial-state : suspend FJAUEL , W/RECERL 3 ;

e regulator-boot-on : FFEXMNEMART , EFA regulator BUFHEM SFREXERERIR ;

e regulator-always-on : fZFEXNEMR , FREITHAIFRAIXEEE R S TARIRHRES
BEXEREEIR ;

e regulator-ramp-delay : DCDC H9EE/ %= _FHATE , EEECE A 12500 ;

e regulator-on-in-suspend : /RERASRIF LRI |, BMEXCIINZIEEIR , WHEL regulator-off-in-
suspend” ;

e regulator-suspend-microvolt : {RIRABTERER FRYSHIEE.

5. power off



RK8177EXAM L LAk , EASIFERERIOXN , FTLAW#ZiEMpm_shutdown_prepare_fn , BFX
MaI—LofEE TIE , TEE/E | FIARTCHET. RB4F7%IORIIOMUXE:,
HIFRIXHZAEPCIER , pm_power_offfiEHEHIIOXKA .,

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_REG1,
(0x3 << 5), (0x3 << 5));
regmap_update_bits(rk808->regmap,
RK817_RTC_INT_REG,
(0x3 << 2), (Ox0 << 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;
3
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 O;
b
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 &85>

INRENTNFESIF RK817 B clk 1T , SIBEIAT -



clocks = <&rk817 1>;

F—NBE: &rk817 EE , ATk ;

FETANSH: SIA k817 IR ok, REER 0a&E 1, Hd 0 : rk817-clkout1 , 1 : rk817-
clkout2 ;

4.19 ¥ DTS e &

BEEAANZDTSEE., E8M © 4. 190ZIDTSEEBABEEgpioFm , (BEMIERIRIKIAER
gpios = <&rk817 0 GPIO_ACTIVE_Low>; B95=5|FEFN(ERrk817/9pinkl,

2.3 {EEO

TFUNMEOEARTTLUBZEHFEEER |, 81& regulator FF. X, BERE. BERESE
1. ¥KEX regulator :
struct regulator *regulator_get(struct device *dev, const char *id)
dev BMIAIES NULL BT , id XIAL dts EBRY regulator-name &%,
2. BEpY regulator

void regulator_put(struct regulator *regulator)

3. ¥JFF regulator

int regulator_enable(struct regulator *regulator)
4. X7 regulator
int regulator_disable(struct regulator *regulator)
5. 3XBX regulator EBJE
int regulator_get_voltage(struct regulator *regulator)
6. X & regulator EBJE
int regulator_set_voltage(struct regulator *regulator, int min_uVv, int max_uV)
FENRISEEHFIE min_uV = max_uV , EERERIE,

7.35841

struct regulator *rdev_logic;

rdev_logic = regulator_get(NULL, "vdd_Togic"); // 3KHvdd_Togic
regulator_enable(rdev_Tlogic); // ffifitvdd_Togic
regulator_set_voltage(rdev_logic, 1100000, 1100000); // EEHEEL 1v
regulator_disable(rdev_logic); // FHlvdd_Togic
regulator_put(rdev_Tlogic); // ®jfvdd_Togic

WiBB : 448 E 41 OPIEAERE T devin_ FFskiregulatoriE O AE EEERIBRISIR.
3 Debug

4.4 A%

apSHBIUE 3.10 AZ—HF | RRTRIBEAR |, 4.4 W% LAY debug TREERRE

/sys/rk8xx/rk8xx_dbg
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