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1 Bl
1.1 fEEiAR

RK818 E—s=tfE PMIC, RK818 £hL 4 AR DCDC. 1VKEZHFHEBOOST. 94 LDO, 14
SWITCH, —{HDIMS5VEIH, —PNOTGHIH. 1 AN RTC, AELERRF, MEXRERTHXRE, &
BENRIRIZETE, ECITEINEE,

RSP R IREEIRTWAD AR : DCDC M LDO, MMEIRRISASFEAT (FAERMBEITER) ¢

1. DCDC: WMNBHBEEKRR, MES, EEFELCRIEANERM, kA, FUAKEE, KEBR
ERHER, — AR TIER, PWM R SORBRSHAGF, MR, PFMER: WX,
BRGHENE.

2.LDO: MINBHEERR, K, A, ATIES LDO BUHEIRNER, Rf L TiExMmK
0: LDO HHEBER 1.1V, ATIREWE, HEABEALIM VCCIO_3.3V Y DCDC 45, FrLA
B FUNRAFRE LDO #5 DCDC HmtE, BEEE = B,

1.2 IJgE
MERENRES, RK818 BBk /9 4 N
1. regulator Ihgg: #=HI%=iEE DCDC, LDO BJREIRE;

2. rtc I0gE: fRUHRTPRTRY. ERYEINEE;

3. clk J8E: AFA32.768KHZETSEIL, —NRITIMSER, — N RREEE,

4. ZEEBINEEFIEBEITINEE, AN P AMFANA, FHTLASE Y
{Rockchip_RK818_RK816_Developer_Guide_Fuel_Gauge_CN})

e
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QFN68 7mm x 7mm, pitch0.35mm
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TEf#EAS, SLEEP #1 INT S|HEEERXKE:

ii:p

Interrupt request pin. Active low.

Input pin for switching state between sleep and non-sleep state.

5v supply output for HDMI

Power ground

LR

INT

SLEEP

H_5V

GND5

BHWFS




5 SW5 Switch output
6,7 BOOST BOOST output
8,9 UsB Power input from USB
10 MIDU Middle point of USB power supply
11,12 SWe Switch output
13 GND6 Power ground
14 VLDO1 LDO1 output
15 VCC6 Power supply for LDO
16 VLDO2 LDO2 output
17 XIN 32.768KHz crystal oscillator input
18 XouT 32.768KHz crystal oscillator output
19 BOOTO Boot sequence selection, low bit
20 BOOT1 Boot sequence selection, high bit
21 PWRON Power on or power off enable pin, active low, internal 100K pull high to
power supply
22 VCC3 Power supply for DCDC3
23 SwW3 Switch output of DCDC3
24 GND3 Power ground for DCDC3
25 VFB3 feedback voltage for DCDC3
26 VFB2 DCDC2 output voltage feedback input
27 GND2 Power ground for DCDC2
28,29 SW2 Switch output of DCDC2
30 VCC2 Power supply for DCDC2
31 CLK32K1 32.768K clockl output, open drain,
32 CLK32K2 32.768K clock2 output, open drain,
33 VDDIO Power supply for 10
34 NRESPWON Reset pin after power on, active low
35 SCL Clock input of 12C
36 SDA Data input/output of 12C
37 VPP Power supply for testing, floating in the application
38 VFB1 DCDC1 output voltage feedback input
39 VCC1 Power supply for DCDC1
40,41 SW1 Switch output of DCDC1
42,43 GND1 Power ground for DCDC1
44 VLDO7 LDO7 output
45 VCC7 Power supply for LDO
46 VLDO5 LDOS output




47 VLDO3 LDO3 output
48 VLDO4 LDO4 output
49 VLDO6 LDO6 output
50 VCC8 Power supply for switch
51 VLDOS8 LDO8 output
52 VLDO9 LDO9 output
53 VCC9 Power supply for LDO
54 VSWOUT Switch output
55 VREF Internal reference voltage
56 REFGND Reference ground
57 SNSN Bat charging and discharging sense current negative pin
58 SNSP Bat charging and discharging sense current positive pin
59,60 BAT Positive battery terminal
61,62 SYS DC-DC regulator output to power the system load and charge the battery
63 VCC4 Power supply for DCDC4
64 SW4 Switch output of DCDC4
65 VFB4 DCDC4 output voltage feedback input
66 GND4 Power ground for DCDC4
67 TS1 Thermistorl input. Connect a thermistor from this pin to ground. The thermistor is
usually inside the battery pack.
68 TS52 Thermistor2 input. Connect a thermistor from this pin to ground. Or it can be
used as analog input pin of internal ADC if the control bit is set to ADC function.
Exposed | Exposed ground | It must be connected to ground for thermal and electrical enhancement.
pad

1.4 EEHE

12C bk

7 (L MANIBLE: Ox1c

PMIC & 3 FhIL{FE(
1. PMIC normal &=

RFEREIEITR PMIC &F normal 183, AT pmic_sleep AR,
2. PMIC sleep &=

EFAIRIEEENIGEREMR, PMIC 2103 sleep BUREEBINE, XAHE—ARSIFERLL
BHmHEE, SEEEXARY, X LURESSR = RE R THRE. KA AP B 12C
8L pmic_sleep L&Ak sleep 18T, SAISHLS pmic_sleep BIEiE PMIC A sleep IRZ; 2
SoC I&EERT pmic_sleep REHEXETE, PMIC IBHARIRIET,

3. PMIC shutdown 1#&=;

SEFHNKNAENIE, PMIC EEZTAENRFEIR NEER(E, AP BIY 12CIEE
pmic_sleep BL&RY shutdown &=, FAFHIE pmic_sleep BIE]LE PMIC A shutdown JKZ,

pmic_sleep 5|

FEBESHAEEBFE, PMIC&TF normal &z, H5IHHIESIRHESTI%E] sleep & shutdown AIHE
.

pmic_int 5 [Bf

BEAREYF, SBHHFERRHEEAEET., RFINIEHRGE, Ns—BEHERHERT,
pmic_pwron 5|
pwrkey FITIREFRERE(F LI power IZBEEERIXANS ), IKaM@ILIXANS |BISHIMHE T/
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o &M DCDC BT EE

DCDC & PWM (tBAY force PWM) . PFM 1&Z;, (B2 PMIC B—FERXN SIS PWM,
PFM, XHEERANEEFTHAY AUTO =, PMIC 323 PWM, AUTO PWM/PFM FEFPHETS,
AUTO BRMESERLRRFSNNSE. HTREFREMER, ETIERIREN PWM &E5,
EEHNRERRTSEETIRE] AUTO PWM/PEM,

e DCDC3 H[EFET

DCDC3 iXEREERLLRAT R, FREETSHFRENEE, REEETINRRIRAYS EREHTAT,
PRUVIER B RIS SFRIEIBIE S MERE, £ Rockchip B9755 E—fig{F/9 VCC_DDR fE/.

e DCDC #1 LDO BIiE{TREBEETCE
1. DCDC EBIESBENESL:
1. DCDC BBIESCEhESL:

HBEBE(V) ZiHE(mMV) B{SHERHE(\V)
0.7125 ~ 1.45 12.5 0.7125. 0.725. 0.737.5. ... . 1.45
1.8~33 100 1.8, 1.9, 2.0, 2.2.... 3.3

2. LDO HBEi&4L:

B EEE(V) Fi#{EmV) BiFtEEV)
0.8~3.4 100 0.8, 0.9, 1.0, 1.1, 1.2, ... 3.4
1.5 LEFHEFNE
1. bEa&M

REFHE TEER—NFARIATLASEIL PMIC £H:

o EN SEMNEEFESHEFfA
o ENES{FFEHEF, H RTC Afhhiriis
o ENES{RFEEYF, % PWRON itk

2. FEBRYRR

B SOC FENRIRHIR LRI FEKIgEA—E, BRI LEBRNEFENTER, BNESE&H
B9 datasheet:

13 A EEEE (POWER SEQUENCE)

RK3188/RK3168/ sy
RK3188M/RK3168M/ otp/BUCK1™4, LD03/LD04
RK3028A/RK3028 /
AP /RK2928 1.D05/1LDO7 RK3066 RK3288/RK3368 S-Product
00
BOOT 11 10 01 RK818-1 | RK818-2
WEBGME | By | iEEOAME | By [ EBOAME | BRI [ BEBGAME | BN | BEBOAE | EREF
BUCK1 11v 3 oTp oTpP L2v 3 L 5 Lov 12
BUCK2 11V 1 oTp oTp 1.2v 1 T ) Lov 12
BUCK3 X 4 x oTpP x 4
X 3 X 13
BUCK4 3.0v 1 oTp oTpP 3.0V 1 3 3y ’ 2 3y "
LDO1 33V x 3.3V x 3.3v X 3.3v
x 1.8V 11
LDO2 3.0V X 3V X 3.0v X 3.0v
X X X
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LDO3 11V 1 oTP oTP 11V 11V N Ly 15
LDO4 2.5V 2 oTP oTP 2.5V 25V )
X 1.8V 1
LDOS 3V 1 oTP oTP 3.0v
1.8V 4 1.8V 11
LDO6 12v X 1.2v X 11V 11V
X X X
LDO7 1.8V 2 oTP oTP 1.8V L&y 3 Ly 15
LDO8 1.8V X 1.8V X 1.8V 1.8V . 5 OV "
LDO9 .oV 3.0v 5 3.0v
3.0 4 3.3V 10 1.8V 15
SWITCH
X X X X X . 10 . .
oTG 5V X 5V X 5V Y cu
X 5V X
HDMI_5V 5V X 5V X 5V 5V o
X 5V X

2 ficEd

2.1 I¥E1F1 menuconfig

3.10 H%ECE
RK818 JXBNS 44

drivers/mfd/rk818.c
drivers/mfd/rk818-irqg.c
drivers/rtc/rtc-rk818.c
drivers/power/rk818-battery.c

RK818 dts3Z{4af&#

arch/arm/boot/dts/rk818.dtsi
arch/armé4/boot/dts/rk3368-p9_818.dts

menuconfig BN ZEEE :

CONFIG_MFD_RK818
CONFIG_RTC_RK818
CONFIG_BATTERY_RK818

4.4 R E
RK818 IXFHSZ44

drivers/mfd/rk808.c
drivers/rtc/rtc-rk808.c
drivers/regulator/rk808-regulator.c
drivers/clk/clk-rk808.c
drivers/power/rk818_charger.c
drivers/power/rk818_battery.c

menuconfig BXSRAAECE |
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CONFIG_MFD_RK808
CONFIG_RTC_RK808
CONFIG_REGULATOR_RK808
CONFIG_BATTERY_RK818
CONFIG_CHARGER_RK818
CONFIG_COMMON_CLK_RK808

4.19 AL E
RK818 IR=NSIA4:

drivers/mfd/rk808.c

drivers/rtc/rtc-rk808.c
drivers/regulator/rk808-regulator.c // BR4.4NZAE
drivers/clk/clk-rk808.c
drivers/power/supply/rk818_battery.c
drivers/power/supply/rk818_charger.c

menuconfig IS MNZEECE :

CONFIG_MFD_RK808
CONFIG_RTC_RK808
CONFIG_REGULATOR_RK808
CONFIG_BATTERY_RK818
CONFIG_CHARGER_RK818
CONFIG_COMMON_CLK_RK808

2.2 DTS fic&

3.10 ¥ DTS BeE

DTS ECEBIE: 12C HH. FIK, regulator, rtc, poweroff F&Bs.

&i2cl {
rk818: rk818@lc {
reg = <0xlc>;
status = "okay";
};
5

/include/ "../../../arm/boot/dts/rk818.dtsi"
&rk818 {
gpios =<&gpio0 GPIO_Al GPIO_ACTIVE_HIGH>,<&gpio0 GPIO_AQ GPIO_ACTIVE_LOW>;
rk818,system-power-controller;
pinctrl-names = "default";
pinctr1-0 = <&gpio0_cl>;

regulators {
rk818_dcdcl_reg: regulator@0{
regulator-name= "vdd_arm";/*vcc arm*/
regulator-min-microvolt = <700000>;/*<725000>; %/
regulator-max-microvolt = <1500000>;
regulator-initial-mode = <0x2>;
regulator-initial-state = <3>;
regulator-state-mem {
regulator-state-mode = <0x2>;
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regulator-state-disabled;
regulator-state-uv =<900000>;
i
bE

rk818_dcdc2_reg: regulator@l {
regulator-name= "vdd_logic";/*vcc gpu*/
regulator-min-microvolt = <700000>;
regulator-max-microvolt = <1200000>;
regulator-initial-mode = <0x2>;
regulator-initial-state = <3>;
regulator-state-mem {
regulator-state-mode = <0x2>;
regulator-state-enabled;
regulator-state-uv = <1200000>;

bE
iE;
rk818_dcdc3_reg: regulator@2 {
bE
IE
if;
1. 12C 3

BATEN rk818 TREAXINAY i2c T NHE, FHEECE status = "okay";
2. ERERS
o FAEHMERS

rk818, system-power-controller: /HHRK8L8E&ZEHE AL T HLMINHE;

o THEXERD
gpios: 1% pmic_int (B—) f pmic_sleep (BZA) 3IM;

3. regulator Zp5>

e regulator-name: EBJERF, BINFIEGE _LREF—, £/ regulator_get I ORFEEITALX
MEF,

e regulator-min-microvolt : BfTHTE]EATHIEGR/\BE;

e regulator-max-microvolt : E{TEIR[ETHIRARE;

e regulator-initial-mode : 1=zf7Hf DCDC T{Et&ER;,, —MRECE 1. 1: force pwm, 2: auto

pwm/pfm;
e regulator-state-mode : {ABEAY DCDC T{Et&R™,, —RRECE 2. 1: force pwm, 2: auto
pwm/pfm;

e regulator-initial-state : suspend BTHIER,, WIRECERK 3;

e regulator-boot-on : FFEXNEMERT, EiEA regulator HRHEHM S(FEEIXERERIR;

regulator-always-on : FEXNEMUR, BITRARITFRAXEEEIRE ST EMAIRHRFEREX

BREEIR,

e regulator-state-enabled : REEES{RIF EEIRZS, BEXINZIEEIR, NIKAL regulator-
state-disabled”;

e regulator-state-uv : {RERARETERER FAYFIBE.

5B



iR regulator-min-microvolt Al regulator-max-microvolt AL, MIFEEMX A
regulator [¥IiF{5 RGUEZLER A S HUX A R S R LI RRIX I HUR, AT 2240 21 Tl

iR regulator-boot-on m# regulator-always-on f77f, N ARSGHERIEEMXE regulator
FINHEERIN 22347 enable, I AIIXEE regulator KIHEA 2 F5L: @ regulator-min-
microvolt Al regulator-max-microvolt MIHLEHIZE, W RSHEZE ST i 3 E N 24 AT XA HLE
fii; % regulator-min-microvolt # regulator-max-microvolt KJHEAAHEE, T &
& PMIC ARG IREHEIN Er g,

4. rtc 5>

SNERAEMERE RTC HITHRE (R0 box L) , NFEE LEABFHBNTIR, BIUEEN status =
"disabled", WERFEFBLHIANENATLUEEA RTC TaEEREREISA status = "okay "B,

5. poweroff &B5>
A3 RK808 IR Ba=8 ki<, FITEI2CKFPMICHH.
rk818_shutdownZiFffisyscore shutdown BF—EER THE, ANKFARTCHRIESIFIZRIE,

static void rk818_shutdown(void)
{
int ret;
struct rk818 *rk818 = g_rk818;

pr_info("%s\n", __func_);

ret = rk818_set_bits(rk818, RK818_INT_STS_MSK_REG1, (0x3<<5), (0x3<<5));
//close rtc int when power off

ret = rk818_clear_bits(rk818, RK818_RTC_INT_REG, (0x3<<2)); //close rtc int
when power off

/*disable otg_en*/

ret = rk818_clear_bits(rk818, RK818_DCDC_EN_REG, (0x1<<7));

mutex_lock (&rk818->io_1lock);
mdelay(100);

static struct syscore_ops rk818_syscore_ops = {
.shutdown = rk818_shutdown,

I
rk818_device_shutdown2EIF5I12CxKFPMICEH

void rk818_device_shutdown(void)
{
int ret, i;
u8 reg = 0;
struct rk818 *rk818 = g_rk818;

for (i = 0; i < 10; i++) {

pr_info("%s\n", __func_);
ret = rk818_i2c_read(rk818, RK818_DEVCTRL_REG, 1, &reg);
if (ret < 0)

continue;

ret = rk818_i2c_write(rk818, RK818_DEVCTRL_REG, 1,
(reg | (Ox1 << 0)));
if (ret < 0) {



pr_err("rk818 power off error!\n");
continue;

}
while(l) wfi(Q;
}
EXPORT_SYMBOL_GPL (rk818_device_shutdown) ;

4.4 A% DTS Bt

DTS WECEEIE: i2c 3. EIK. rtc. clk. regulator. charger. battery Z5855,

&i2cl {
status = "okay";
rk818: pmic@lc {
compatible = "rockchip,rk818";
reg = <0xlc>;
status = "okay";

clock-output-names = "rk818-clkoutl", "wifibt_32kin";
interrupt-parent = <&gpio0>;

interrupts = <1 IRQ_TYPE_LEVEL_LOW>;

pinctrl-names = "default";

pinctr1-0 = <&pmic_int_1>;
rockchip,system-power-controller;

wakeup-source;

#clock-cells = <1>;

vccl-supply = <&vcc_sys>;
vcc2-supply = <&vcc_sys>;
vce3-supply = <&vcc_sys>;
vccd-supply = <&vcc_sys>;
vceb-supply = <&vcc_sys>;
vcc7-supply = <&vcc_sys>;
vcc8-supply = <&vcc_sys>;
vcc9-supply = <&vcc_io>;

regulators {

vdd_Tlogic: DCDC_REG1 {
regulator-name = "vdd_Tlogic";
regulator-always-on;
regulator-boot-on;
regulator-min-microvolt = <750000>;
regulator-max-microvolt = <1450000>;
regulator-ramp-delay = <6001>;
regulator-state-mem {

regulator-on-in-suspend;
regulator-suspend-microvolt = <1000000>;
bE
i

vdd_gpu: DCDC_REG2 {
regulator-name = "vdd_gpu";
regulator-always-on;
regulator-boot-on;
regulator-min-microvolt = <800000>;



regulator-max-microvolt = <1250000>;

regulator-ramp-delay = <6001>;

regulator-state-mem {
regulator-on-in-suspend;
regulator-suspend-microvolt = <1000000>;

I8
13
vce_ddr: RK818_DbCDC3@2 {
I8
I8
e
hE
1.02c =

AR rk818 NIRRT i2c IR NE, FEACE status = "okay";
2. FRED
o FHEfEM:

compatible = "rockchip,rk818";
reg = <0Oxlc>;
rockchip,system-power-controller;
wakeup-source;

#clock-cells = <1>;

o TEM (FZAR pinctrl AAM)

interrupt-parent: pmic_int REFH gpio;

interrupts: pmic_int 7 interrupt-parent 9 gpio LAY3 |BIZ5E |4 SFIRME;
pinctrl-names: AMEX, EE "default”;

pinctrl-0: 3| pinctrl B XIFAY pmic_int 3|f;

3. rtc

NER menuconfig iR TXMER, (BRSLFRANAZE(FX LRSI, BPARILAE dts BIE0 rtct
=, FEERISEIRZSA status = "disabled", XHFIASEREIN), EEFSESEHEIR log ik
H, ATLAZEE; NEREB(FREIRE), MeTAFmBNAIT R, SEREIRESA status = "okay",

4. regulator

e regulator-compatible : RFHEMITHFELENETF, a1, BUSIIEEM;

e regulator-name : EBJFRIRTF, BEINFIREHE LS, £ regulator_get R EILHC
XN EF;

e regulator-init-microvolt : u-bootfEREI¥IMR(YEE/E, kernelfYERTSRY;

® regulator-min-microvolt : BITETRJLAETHHIGR/NEIE;

e regulator-max-microvolt : EfTATRLAETHHIRKEEIE;

e regulator-initial-mode : =T DCDC WI{FHER,, —fRECE N 1, 1: force pwm, 2:
auto pwm/pfm;

e regulator-mode : {KEERY DCDC FYT{F&ETL, —RRECEN 2. 1: force pwm, 2: auto
pwm/pfm;

* regulator-initial-state : suspend BTHURRT, WIAECERL 3;

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



e regulator-always-on : FEXNEMR, FREITHAAITFRAXIEERE ST EMAIAHERE
BEIXERERIR;

e regulator-ramp-delay : DCDC BYEB/E_EFHASE], EERES 12500;

e regulator-on-in-suspend : {RERRS{RIF EEIRZS, BEXINZEEEIR, WKL regulator-off-in-
suspend”;

e regulator-suspend-microvolt : {RIRABTERIE R FRISHIEE.

5. poweroff &B%

4.4 F{EFpm_power_off_prepare, SETIPMICKHNRIRNES TIE, WXARTCHYT, BEE—LIFHS
iFAfsyscore shutdown, EIEFFPMICKAL.

6. clk 5
WMERENTBNEES|FH RK808 BY clk #47EMH, SIERT:

clocks = <&rk818 1>;

F— 8% &k818 EE, AHHE;

ETASE: S|1A k818 BN clk, REEE 08 1, HA 0: rk818-clkout?, 1: rk818-
clkout2;

4.19 ¥ DTS L&

gpios = <&rk818 0 GPIO_ACTIVE_Low>; B9/5 =5 |FEFN{EFrk818AIpinl,

2.3 FHEEEO

IMTIVMNEOERTLUHEBEER, 84 regulator FF. X, BERE. BERNE:
1. ¥KEX regulator:
struct regulator *regulator_get(struct device *dev, const char *id)
dev BUAES NULL BPAJ, id XIAZ dts EBAY regulator-name &1,

2. B#1Y regulator
void regulator_put(struct regulator *regulator)

3. ¥TFF regulator

int regulator_enable(struct regulator *regulator)

4. X4 regulator

int regulator_disable(struct regulator *regulator)
5. $KEY regulator EB/&
int regulator_get_voltage(struct regulator *regulator)
6. 1% & regulator BB
int regulator_set_voltage(struct regulator *regulator, int min_uVv, int max_uV)
FENHISEEHFIE min_uV = max_uV, EBERZERLE,

7. 35541
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struct regulator *rdev_logic;

rdev_logic = regulator_get(NULL, "vdd_Togic"); // 3KEvdd_logic
regulator_enable(rdev_logic); // fligévdd_Togic
regulator_set_voltage(rdev_logic, 1100000, 1100000); // WHEEEL 1v

regulator_disable(rdev_Tlogic); // *RHvdd_logic
regulator_put(rdev_logic); // Fiivdd_logic

WA 4.48E 4.1 ONRORIRM T devm_ FFkiregulatoriZE OB AE EEERBHEIR.

3 Debug
3.10 %

E79 PMIC S RAISRNEERIZIE LEAS R, EREIERENEFRREL. FLIERERRY
debug FXFEEEEE rk818 U5, BEUTHR:

/sys/rk818/rk818_test

ESERE

echo r [addr] > /sys/rk818/rk818_test
BE5788:

echo w [addr] [value] > /sys/rk818/rk818_test

4.4 A%

a8 3.10 A—#1F, RETRIEAR, 4.4 A% LR debug TREREERE:

/sys/rk8xx/rk8xx_dbg

4.19 A%

BEEAANZSH L,
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