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1. Al

1.1 MEiR

RK818 & —#k At PMIC, RK818 £ 4 N KHLR DCDC. 14-KHEREFHEBOOST. 9 4 LDO. 14
SWITCH. —/"HDIMSVHIH . —ANOTGHiH . 1 4~ RTC. v a7, mHISER T HRTE, &
ReThR RS, EOIH%ThR.

ARG A B IS > Rl DCDC M LDO. PAHLEFL SRR EINTT (PR T RRE AT 2 -

1. DCDC: H N 2 K0, 8% s, (HRATESU BRI, A m, FTbAREZE, KR
FERIHE . — A PR TAER . PWM B SUBRsmpar, 8% PFM BE: 0% e,
HRMERE S ZE.

2. LDO: H Nt 2 KR, HORAK, AR, TS LDO MR, KRG Lol AT
. LDO $th N 1.1V, A THR&E S, HMABER LU VCCIO 3.3V [ DCDC %iith. AirbA
% E R A R R LDO 48] DCDC 4t [l %, H 238 & L e,

1.2 ThEe

WAL B EE , RK818 HITREMEILE K W] LL7r N 4 AT

1. regulator TfE: $5#1%# DCDC. LDO HJFIRZ:

2.rte ThRE: FRALIBPITI . eI T RE

3. clk Difig: A MAN32.768KHZIN Bl , — NATRTLERHEIF, — MBI,

4. IR BIFIIRE, FEASCHAHIEAIN G, VEAIRT LASE R
{Rockchip RK818 RK816 Developer Guide Fuel Gauge CN)

1.3 &5 5| HThee
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QFN68 7mm x 7mm, pitch0.35mm
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TR S, SLEEP #IINT 5|55 2 5 500y

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 EEME

o 12C Hhiit
7 AL HLHEE: Ox1c
» PMIC 5 3 Al TAEH
1. PMIC normal 3%
ARG IEH BT PMIC AT normal #538, S pmic_sleep J91i HL .
2. PMIC sleep 138

RAGARIRIT 75 BN R AL, PMIC 2115 sleep BTG H B IhHE, XM — M S PR AT I L
PRI H R, BB BRI, X DURAE G PR R REATIE . RGRHIN AP I 12C
F A1 pmic_sleep BCE ik sleep #23X, AR50 pmic_sleep B A il PMIC #EA sleep IRE; 24 SoC

MR pmic_sleep Pk E AL, PMIC i HARHRAR

3. PMIC shutdown &z

BRGNS A%, PMIC 75 258 OB RGE FIE T FLERAE . AP 33 12C 15440
pmic_sleep AL E % shutdown #5X, 4R J5HL pmic_sleep B A]il: PMIC #E A shutdown K% .

o pmic_sleep 5|

WM, PMIC AT normal #2451 BRI o AN % 2> D) 31 sleep B shutdown FRIRE .
e pmic_int 5l

WA NEET, H R W AR KRS WUR A AR, S — E4ERHE T

e pmic_pwron 5|
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pwrkey HThEE 75 B _E¥ power 1B R A5, IRSE X 51 IR R B
o &% DCDC [ T/EREN

DCDC H PWM (1Y force PWM) . PFM £, {HiE PMIC f —FiiE sV PWM,
PFM, Xl 2348 % P i) AUTO .. PMIC 32# PWM. AUTO PWM/PFM FifhiFi,
AUTO 3R mH R g S 2%, HT REREESE, BITHAEEEN PWM L,
Z Gk NRBRI 2% #0714 2] AUTO PWM/PFM ..

e DCDC3 HL R

DCDC3 X IR ELBCR IR, AN REIE B A7 3B L s, R BRI A1 A vEL B 14 2 L v BELE AT 1419
Fr LA SR R EAE SO RIS O E A, #E Rockehip (975 % E—f&AE2 VCC_DDR f#H .

e DCDC 1 LDO HJiz47 i 5 5 7 15 95
1. DCDC HiJE 6 Bl % 4E
1. DCDC Hi J& Vi il 4k

H, I 78 B (V) 5 #E{E (mV) BARRALE (V)
0.7125 ~ 1.45 12.5 0.7125+ 0.725+ 0.737.5+ .oooin 1.45
1.8~3.3 100 1.8 1.9, 2.0, 22.... 33

2. LDO HJEiE4SE:

H, I 785 B (V) 5 #t{E (mV) EARRANLE (V)
08~34 100 0.8, 0.9, 1.0. 1.1, 12, ......3.4

1.5 _EH&HREFF

1. FEZE
B 2 R AT — AN RI AT BASEE PMIC L H:

o EN 155 M P28 & FL Pt &
o EN 5 5{#3FEH~F, H RTC M&hdirh ik
o EN{55{RFFEHF, % PWRON %fil kK

2. LHE P

&FFR SOC “F & X6 25 FE IR _b iy e BR AT g AN —FE, Bl LR PAE W EN, BERESE 55
1] datasheet:
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13 tEBsFF (POWER SEQUENCE)

RK3188/RK3168/ iy
RK3188M/RK3168M/ otp/BUCK1 ™4, LDO3/LD04
RK3028A/RK3028 /
AP /RK2928 LD05/LDO7 RK3066 RK3288/RK3368 S-Product
00
BOOT 11 10 01 RK818-1 ‘ RK818-2
HEEGAME | Bl | RESOAE | B E [ REBROME | B | REBOAME | ERNF | AREGAE | BRI
BUCK1 11v 3 oTP oTP 1.2v 3 L1V 3 LoV 12
BUCK2 11v 1 oTP oTP 1.2v 1 L1V 1 Lov 12
BUCK3 X 4 X oTP X 4
X 3 X 13
BUCK4 3.0V 1 QTP oTP 3.0V 1
3.3V 4 3.3V 14
LDO1 33v X 33v X 33v X 33v i
X 1.8V 11
LDO2 3.0V X v X 3.ov X 3.0v
X X X
LDO3 1.1v 1 oTP oTP 11v 1 11v , -
X 1.8V 15
LDO4 2.5V 2 oTP oTP 25v 2 2.5v i
X 1.8V 1
LDOS 3v 1 oTP oTP 3.0v 2 L8y 4 L8y 1
LDO6 1.2v X 1.2v X 11v X 11v
X X X
LDO7 1.8v 2 oTP oTP 1.8v 2 18y 3 L1V 15
LDO8 1.8v X 1.8V X 1.8v X 1.8v . 3 oV 14
LDO9 3.0V 4 3.0v 5 3.0v 4 3.3y 10 L&V 15
SWITCH
X X X X X X . 10 . .
oTG 5V X 5V X 5V X 5V .
X 5V X
HDMI_5V av X 5V X 5V x 5V v
X 5V X

2.0 &

2.1 IX3h A menuconfig

3.10 N iEZEC B

RK818 X&) A4

drivers/mfd/rk818.c
drivers/mfd/rk818-irqg.c

drivers/rtc/rtc-rk818.c

drivers/power/rk818-battery.c

RKS818 dts 3 A 1] 5%

arch/arm/boot/dts/rk818.dtsi

arch/armé64/boot/dts/rk3368-p9 818.dts

menuconfig L% N [ 2 L B «
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CONFIG MFD RK818
CONFIG RTC RK818
CONFIG_BATTERY RK818

4.4 NIZIC B
RK818 IK&) A4

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 HL X N [ 2 it B -

CONFIG MFD RK808

CONFIG RTC_RK808
CONFIG_REGULATOR RK808
CONFIG_BATTERY RK818
CONFIG CHARGER RK818
CONFIG_COMMON CLK_RK808

419 N iZEC B

RKS818 3Rz 3 A4

drivers/mfd/rk808.c

drivers/rtc/rtc-rk808.c
drivers/regulator/rk808-regulator.c // B4 ANANHE
drivers/clk/clk-rk808.c

drivers/power/supply/rk818 battery.c
drivers/power/supply/rk818 charger.c

menuconfig X N [ 2 L «

CONFIG_MFD RK808

CONFIG RTC_RK808
CONFIG_REGULATOR RK808
CONFIG_BATTERY RK818
CONFIG CHARGER RK818
CONFIG COMMON CLK_RK808

22DTS LB

3.10 A #% DTS it &
DTS MECE GFE: 12C #:#. E/K. regulator. rte. poweroff 2547 o
&i2cl {

rk818: rk818Q@lc {
reg = <0xlc>;
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status = "okay";
bi

/include/ "../../../arm/boot/dts/rk818.dtsi"

&rk818 {
gpios =<&gpio0 GPIO Al GPIO ACTIVE HIGH>,<&gpio0 GPIO A0 GPIO ACTIVE LOW>;
rk818, system-power-controller;
pinctrl-names = "default";

pinctrl-0 = <&gpiol_cl>;

regulators {
rk818 dcdcl reg: regulator@O{

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>;
regulator-state-disabled;
regulator-state-uv =<900000>;

}i

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>;
bi
b7
rk818 dcdc3 reg: regulator@2 {

1. 12C £

HASEREN 1k818 T s HEAEXT N i2¢ §5 AU N, FEHACHE status = "okay";
2. FARHRSY
o ANHEHGH S

rk818, system-power-controller: HIRK818EAEH RS N HAIINAE:

o AMENHEY

gpios: FH7E pmic_int (55— Fl pmic_sleep (=AY 5|J;

3. regulator 343



® regulator-name: HIRA 7, BUCEE R R —E ﬁﬁﬂ@reguhnorfget%%EJET%%%?EEEEiXﬁ\
Y

e regulator-minmicrovolt : I&4THSBJ T HIEH /N T

e regulator-max-microvolt : I& AT IS AT 1 B K L 5

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

pwm/pfm;
e regulator-state-mode: MRERE DCDC TAFEME, —MRACE N 2. 1: force pwm, 2: auto
pwm/pfm;

e regulator-initial-state: suspend I, ZUECE K 35

e regulator-boot-on: FAIEX/NEMERT, %E%fﬂﬂreguknorE@Eﬁﬂi?ﬁl*ffbbiiﬁgﬁiﬂﬁ;

e regulator-always-on: AFLEIXAJEMER, AT IS AN FR V5 56 PR % PR L 2 76 1 0 P B £
% HLIA

e regulator-state-enabled: MRHRII{R¥F FAUIRAS, MMESCHIIZEE BT, WU regulator-state-
disabled”;

e regulator-state-uv: PRARASKTEAEH T BN EE .

R

¥ regulator-min-microvolt Ml regulator-max-microvolt MIHJEME, WIEEMIXA
regulator MR RGHELBNSHIXANEIERE T LIFMEREZ BRI, AFHEMEHE T

R regulator-boot-on EF#H regulator-always-on f#fE, W RGHEZEVEMIXEE regulator
HIREERIN 21T enable, WEITHIIXEY requlator MHIER 2 MiEM: WHR regulator-min-
microvolt Ml regulator-max-microvolt HIHJEAMHSE, N RFHEZESHIXEH KR E N YITX A HEE
{i; WH regulator-min-microvolt Ml regulator-max-microvolt HJHLEAFZE, WILLESFHE
& PMIC AR (BN b g

4. rte #4

IERANVEALRE RTC IIDIAE (4 box 7 LD WIFGZAR LTSRN 2, BXAEHIN status =
"disabled" . AR 7 AR AE A A I AT LAEAEAS RTC 19 i £ 380 B BARES Y status = "okay"HI 7]

5. poweroff B4y
KA RK808 WX H Skl i 4, AT H12CKFHPMICH: H

k818 _shutdown & ¥ }syscore shutdown, ] T-— 26y % TAF, @1 FHRTCH Wr 4 ik 81k .

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 lock);
mdelay (100) ;

static struct syscore ops rk818 syscore ops = {



.shutdown = rk818 shutdown,
i

tk818_device_shutdown /& E IE 512C K HIPMICHI H .

void rk818 device shutdown (void)
{
int ret, 1i;
u8 reg = 0;
struct rk818 *rk818 = g rk818;

for (i = 0; 1 < 10; i++) {
pr _info("$s\n",  func_);
ret = rk818 i2c read(rk818, RK818 DEVCTRL REG, 1,
if (ret < 0)

continue;

&reqg) ;

ret = rk818 i2c write(rk818, RK818 DEVCTRL REG, 1,

(reg | (0x1 << 0)));
if (ret < 0) {
pr_err("rk818 power off error!\n");

continue;

}
while (1) wfi();
}
EXPORT SYMBOL GPL(rk818 device shutdown) ;

4.4 N¥% DTS Bt B

DTS MR EGHE: i2c H#. F/K. rtc. clk. regulator. charger. battery 25547,
&1i2cl {

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";

pinctrl-0 = <&pmic_int 1>;

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

#clock-cells = <1>;

vcel-supply = <&vcc sys>;
vce2-supply = <&vcc _sys>;
vce3-supply = <&vcc sys>;
vccd-supply = <&vcc sys>;
vceb-supply = <&vcc sys>;
vceel-supply = <&vcc_sys>;
vce8-supply = <&vcc sys>;

vce9-supply = <&vcc _io>;



regulators {

vdd logic: DCDC REG1 {
regulator-name = "vdd logic";
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>;
}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>;
i
}i
vce _ddr: RK818 DCDC3@2 {

}i

1. i2c H:#
A TERENL k818 T s AEEAEXS MY i2¢ iU, FF HIECE status = "okay";
2. FARHLSY
. R
compatible = "rockchip,rk818";
reg = <0xlc>;
rockchip, system-power-controller;

wakeup-source;

#clock-cells = <1>;

o AMEM (%M pinctrl FLI)

interrupt-parent: pmic_int 38 T4 gpio;

interrupts: pmic_int 7E interrupt-parent [¥] gpio b [15] B{I& 5] 4w 5 FIAR P 5
pinctrl-names: AMEM, [ "default";

pinctrl-0: 5| pinctrl B 5 X pmic_int 5]

3. rtc



W menuconfig e H IR MEER, AR SERR O TR EAERRIX J LIRS, S4BT ATE dts LI rec1y £,
I H B XFBIRAE N status = "disabled", XAEFAS(EREIRS), (HEZFHUE ESA IR log #kih, wIEL
ZWE s AR EAEREIRAN, W] DAISRAR R ) A, B W EDIRAS N status = "okay"s

4. regulator

* regulator-compatible : JXBNVEMIFHFEILE AL T, DRESBN, BN nE R

® regulator-name : %ﬂfﬁiﬁ’]%?—, ﬁl}(*ﬂﬁ%#l:if%%f“*ﬁ(, 1ﬁﬁﬁ regulator_get ?ﬁuﬁj‘%g@@ﬂﬁ
e

e regulator-init-microvolt : u-bootfEXRIHIGEILHLIE, kernelfr BX TERU;

e regulator-minmicrovolt : I&4THFA] PLIST IR/ L

e regulator-max-microvolt : I&4THSAJ DL B K H T

e regulator-initial-mode : i&{TH} DCDC ) LAEAEES, —MAEN 1. 1: force pwm, 2: auto
pwm/pfim;

e regulator-mode : KHKHET DCDC B TAERE S, —MXBLE N 2. 1: force pwm, 2: auto
pwm/pfm;

e regulator-initial-state: suspend B[R, DAAUECE % 3;

e regulator-boot-on: FFAEIXANEMER, TEIEM regulator (1 2> {3 BEIX % HLUH 5

® regulator-always-on : FIEXA BT, %%i%iéﬁfﬁﬁﬂ<fB¥F§€Hﬂiiﬁ%Hi%?ﬁié?%EkfﬂﬂH@E¢1%{f
REAX I HLUA

e regulator-ramp-delay: DCDC [JHE _EFFIFE], [EEECE N 12500;

e regulator-on-in-suspend: PRHRISOREF FHURES, AHZSCHIZEE IR, W% regulator-off-in-
suspend”;

® regulator-suspend-microvolt : PRERANT 4B DL IO HL L
5. poweroff 4>

4.4 A Fpm_power off prepare, SZHIPMICICHLETHIHES TAE, WICHRTCHW, HBLE LRk 47 8%
&,
7 fMtsyscore shutdown, . 1E Ff FPMIC KA.

6. clk &4
R AN AN E S| B RK808 1 clk HEAT4EH, 5l A&

clocks = <&rk818 1>;
BB &k818 [EHlE, ASA
FoASE: 5 k818 B clk, HAEE 08 1, HH 0: rk818-clkoutl, 1: rk818-clkout2;

419 A ¥ DTISEEE

HSHAANEDTSILE . 25 0 4190 IDTSEL B A 7 Bgpio 777 4%, (HI ALK SR fi ]
gpios = <&rk818 0 GPIO ACTIVE Low>; HJJ5 35| FAI# Frk818HIpinfil.

2.3 RN

AR AN B AT DA A2 HR A, LS regulator TF. %, HURIRKE. ARSI

1. 31X regulator:
struct regulator *regulator get(struct device *dev, const char *id)
dev ERIAIHS NULL BIRT, id X5 dts HLH regulator-name J& 1% .

2. B regulator

void regulator put(struct regulator *regulator)
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3. $TFF regulator

int regulator enable(struct regulator *regulator)
4. S regulator
int regulator disable(struct regulator *regulator)
5. 3% HY regulator HiJE
int regulator get voltage(struct regulator *regulator)
6. B & regulator H &
int regulator set voltage(struct regulator *regulator, int min uV, int max uV)
NS EERE min_ oV = max_uV, HIAHHERIE,

7. Ja

struct regulator *rdev logic;

rdev_logic = regulator get (NULL, "vdd logic"); // 3Wvdd logic
regulator enable (rdev_logic); // ffifévdd logic
reqgulator set voltage(rdev_logic, 1100000, 1100000); // WHEBEEL. 1v

regulator disable (rdev_logic); // KMvdd logic
regulator put (rdev logic); // FEMvdd logic

YLAH: 4.4B0E4N9NALIEIEHE T devm 3k Miregulatords [T 35 i 3 45 B 2 RS 1) 2 U o

3. Debug

3.13.10

KA PMIC ¥ K USRS AE A B 4R E AR 2%, S SR BLE B s A A7 2 e B B BT RAH BT A G
debug J7 e HIEAE k818 [T fEas, Rl R k.

/sys/rk818/rk818 test

A

echo r [addr] > /sys/rk818/rk818 test
CEgiE s

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

3.2 44N ¥

A 3.10 WRZ—#F, AT REEAR, 4.4 AR LR debug T mEHEE:

/sys/rk8xx/rk8xx dbg

3.34.199%%
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B HAANZm L.
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