BIRRE: A% ) RRE( ) NEBEEREK ) AT V)
Security Class: Top-Secret ( ) Secret ( ) Internal () Public (V)

RK817 RK809 HE i KIEE
RK817 RK809 Fuel Gauge Developer Guide
CHARTB, 5 RE5 M)

(Technical Department, R & D Dept. I1)

SRR
RK-KF-YF-257
File No.:
XARES: E L& VL0
Status: Current Version: '
[ 1 %H £ #: IS
[ ]Draft Author: Chen Shunging
5 oo .
[ ] ftft.ﬂé-aﬂz SERLH - 2019.2.17
[ 1 Modifying Finish Date:
V1 ERXK A B % AR
[ V] Released Auditor: Xu Shengfei
B -
2019-2-17
Finish Date:

BT R IR A 2 Rackchip

Fuzhou Rockchip Electronics Co.,Ltd.



RIFFEH

ARG TR B, ARME OO T AR AT CARNT”, FRD G A SRS LT
MRk, (S BN IERTE. TS, s2RbE | SEME. 45 B IR SRR BT AT B
B E R A B ERARAE . A SRS N TR S35

W T 7 SRS TR A S R, AR SCRKs AT BEAE R ZARATIE RN TS0 R, A E WA T 558
BB
Disclaimer

THIS DOCUMENT IS PROVIDED “AS IS”. FUZHOU ROCKCHIP ELECTRONICS CO.,
LTD.(“ROCKCHIP”)DOES NOT PROVIDE ANY WARRANTY OF ANY KIND, EXPRESSED,
IMPLIED OR OTHERWISE, WITH RESPECT TO THE ACCURACY, RELIABILITY,
COMPLETENESS, MERCHANTABILITY, FITNESS FOR ANY PARTICULAR PURPOSE OR
NON-INFRINGEMENT OF ANY REPRESENTATION, INFORMATION AND CONTENT IN THIS
DOCUMENT. THIS DOCUMENT IS FOR REFERENCE ONLY. THIS DOCUMENT MAY BE
UPDATED OR CHANGED WITHOUT ANY NOTICE AT ANY TIME DUE TO THE UPGRADES OF
THE PRODUCT OR ANY OTHER REASONS.

TR AR S B
“Rockchip” “Hi sl “Fi b B AR A A FEM AR, VAR AR HTA
ARG AT BEFRE S HAd A VM AR ER AR, B B AR # A .
Trademark Statement
“Rockchip”, “Hfi 3, “Ffits” shall be Rockchip’s registered trademarks and owned by Rockchip.

All the other trademarks or registered trademarks mentioned in this document shall be owned by their
respective owners.

RRAUTA © 2019 FRM BT B B PR A 7

S P HTaRE, JFRAR AR VA, AR ERALAAN AN B TP BRSO A
BRI BT, AR UMM sk
Copyright © 2019 Fuzhou Rockchip Electronics Co., Ltd.

Beyond the scope of fair use, neither any entity nor individual shall extract, copy, or distribute this
document in any form in whole or in part without the written approval of Rockchip.

A8 PN B 5 Ak R 7 e A AT PR W]
Fuzhou Rockchip Electronics Co., Ltd.

ik A AR T AR R ) A X 18 5
(BB www.rock-chips.com

=PRSS HE: +86-4007-700-590
X PRSAE L :  +86-591-83951833
PRS- HRFE:  fae@rock-chips.com

Fuzhou Rockchip Electronics Co., Ltd.

Address: No. 18 Building, A District, No.89, software Boulevard Fuzhou, Fujian, PRC
Website: www.rock-chips.com

Customer service Tel.: +86-4007-700-590

Customer service Fax: +86-591-83951833

Customer service e-mail: fae@rock-chips.com



http://www.rock-chips.com/
mailto:fae@rock-chips.com
http://www.rock-chips.com/
mailto:fae@rock-chips.com

RK817_RK809_Fi i I & fH i

BEiE3 Revision History

A e BB H B U
\ersion no. Author Revision Date Revision description Remark
V1.0 BRI R 2019-2-17 RATHIE A
Chen Shunging Initial version release

Copyright © 2019 Fuzhou Rockchip Electronics Co., Ltd.




RK817_RK809_Fi i I & fH i

H 3 Contents

HI T PREFACE ..ottt 1
1 MR OVERVIEW. ..ottt 2
2 BRBNIUME DRIVER FILES ..ottt 2
3 DTSHEEUH DTS CONFIGURATION DESCRIPTION ...c.ccciciieiecieteteeeee ettt en et s e 3
4 HIECE INSTANCE CONFIGURATION ..ottt ss s sn s 8
4.1 L = TP 8
4.2 Ly S0 1S =10 22 4 O 9
4.3 Ly S0 1S =T 1 1 RS 11
44  RK809+XUTT Hith RK809+ DUAL BATTERY ....cvvuivieivrecisietessetessaesssesssesssesssesssessssesessesnens 12
5 UBOOT FEHL UBOOT CHARGING .....oouuririiiiicieeisie ettt 13
B FAQ oo oo eeeeeeeee e et 13
6.1 AT EIREE? HOW TO ENABLE THE DEBUGGING INFORMATION?........ocvorverererrcieenen, 13
6.2  HLVBAZHE BATTERY CALIBRATION ....covuiiiiecieieiensesissesse s sssessesse st essssses st sesse st saseesens 14
6.21  HEyEIMET 0 Battery calibration MOGE .........cc.cveevecvceceiesciceeeese e 14
6.2.2 AR T EAZHE WNEN 10 CAlIDIALE ..., 14

6.3 A4 EREES DTS F1f) ocv_TABLE A _?  WHY DOES THE DISPLAYED ELECTRIC
QUANTITY NOT MATCH OCV_TABLE? ......vueeeeeaeiesesseessssesssessssessssssss s esssssssssessssssesssssssssesssssssssnsenns 14

6.4 Nt RHUEHM KL DTS BB RHLHER?  WHY IS THE BATTERY VOLTAGE AFTER
POWER OFF HIGHER THAN POWER_OFF_THRESD CONFIGURED IN DTS? ....covvvcveriereeeeeesese s, 14

6.5  IkFEHIMEITHL, HEZS{L ELECTRIC QUANTITY CHANGES AFTER RECONNECT BATTERY ... 15
6.6  LOG fTERfHLI 5 S Prill & 1 %18 2 BIG DIFFERENCE BETWEEN THE CURRENT PRINTED IN

LOG AND THE ACTUALLY MEASURED CURRENT ........couvuveiesesestsssessessessesssessssessessessssssssssssessessessesnenns 15
6.7 N AHE—HEREE 50%, MH—EEFHE? WHY DOES THE BATTERY ALWAYS
DISPLAY 50% AND KEEP CHARGING ALL THE TIME? ........vvvuieoeeieeseeeseesseseessessssessessess s sssessessesnesnenns 15
6.8 N4 HE—HERHAE 66%, MH—EERHE? WHY DOES THE BATTERY ALWAYS
DISPLAY 66% AND KEEP CHARGING ALL THE TIME? ........veoeieeeseeeeeeeeseseeeseseeeseseeseeseseessessessessesneenenn. 15

6.9  RK809 HMft4 i3 it s JEAXT? WHY DID RK809 GET THE WRONG BATTERY VOLTAGE? 16
6.10 KM )5, FEPHLASHEEBAE IF UBOOT CHARGING IS DISABLED, THE ELECTRIC
QUANTITY OF THE DEVICE JUMPS AFTER REBOOT ......oovvovtariariorionsensesssessssessenssssssssssssssssnsnssnsssssassssnes 16
6.11 RK809 i 7t gt Kb, BEARNLTEH, FXITHL, HEAMER B RK809 ENTERS POWER
OFF CHARGING WITH THE CHARGER CONNECTED, AND THE ELECTRICITY WILL BE INCORRECT AFTER
=1 1o) o 1 NSO PO 17

Copyright © 2019 Fuzhou Rockchip Electronics Co., Ltd. 1



RK817_RK809_Hi i i I A fH [

BIE Preface

HEIR Overview

ARG EEAN2H Rockehip ] RK817/RK809 T L THI K IEF, B EN MM,
Hic B 5 — e WL R 23 B e AL

This document is the developer guide of Rockchip RK817/RK809 sub module fuel gauge, mainly
introducing the relevant concepts, configurations and some common issues analyzing/debugging.

FEERRRZAS Product Version

BT AR A% i A
Chip Name Kernel Version
RK817 Linux4.4
RK809 Linux4.4

BH N Applicable subjects
AR EEEH T ULR TAE:

This document is mainly suitable for the following engineers:
BOR SR TR

Field application engineers

BA TR AR

Software development engineers
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1 MR Overview

RK817/RK809 J&—#k miPERE PMIC, %2/ T £ H KHiiit DCDC, £~ LDO FIZMH K, 14
USB 5V %t A\ & boost firti, w=itkRE codec, MIETH, SRTAFMZ, RK817 £ 1 7 HIT)HE, RK809
AN FE L IRE . BT LA T TR 2 B 78 R D) BEBR AR )2 RK817.

The RK817/RK809 is a high performance power-management integrated circuit (PMIC) integrated
CODEC for multi-core system applications powered by a Li-ion or a Li-ion polymer battery cell, or by a
5V input either from an USB port or from an adaptor. The difference is that the RK817 supports charging
function while RK809 does not support charging function. Therefore, the charging function mentioned
below is referring to RK817 by default.

A ARFEN, RK809 1f LASZHEL T Hiith, RK817 Nz RFsisiith, KA RK817 H 3
K 5.5v HAm A L.

Another difference is that, RK809 can support multiple batteries, while RK817 only supports single
battery because the maximum input voltage supported by RK817 is only 5.5V.

2 IRBENSCAE Driver files

drivers/power/rk817_battery.c RK817 5 RK809 Jt H H & 11 LK z)
drivers/power/rk817_battery.c RK817 and RK809 share fuel gauge driver
drivers/power/rk817_charger.c RK817 7 HLIK 5]
drivers/power/rk817_charger.c RK817 charging driver

Ui defconfig BRANEABCE L, 157E menuconfig ik |
If defconfig is not configured by default, please select in menuconfig:

Symbol: BATTERY_RKB817 [=y]
Type : boolean
Prompt: RK817 Battery driver
Location:
-> Device Drivers
(1) -> Power supply class support (POWER_SUPPLY [=y])
Defined at drivers/power/Kconfig:540
Depends on: POWER_SUPPLY [=y] && MFD_RK808 [=y]

Symbol: CHARGER_RK817 [=v]
Type : boolean
Prompt: RKB17 Charger driver
Location:
-> Device Drivers
(2) ->= Power supply class support (POWER_SUPPLY [=y])
Defined at drivers/power/Kconfig:547
Depends on: POWER_SUPPLY [=y] && MFD_RKB08 [=vy]

[E] I E F 15T test_power Xz 2545
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Meanwhile remember to disable the test_power driver:

Symbol: TEST_POWER [=y]
Type : tristate
Prompt: Test power driver
Location:
-> Device Drivers
(1) -> Power supply class support (POWER_SUPPLY [=vy])
Defined at drivers/power/Kconfig:67
Depends on: POWER_SUPPLY [=y]

il test_power »&—-™[r] android [HE bk FRDIRZAS 3R E), T2 N T ERA HETTHIKE)
B DL

Note: test_power is a driver that reports the battery status to android on a regular basis, mainly used
in the case of no fuel gauge driver.

3 DTSHEZE#BH DTS configuration description

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 = <0>;

+

charger {
compatible = "rk817,charger";
min_input_voltage = <4500>;
max_input_current = <1500>;

max_chrg_current = <2000>;
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max_chrg_voltage = <4200>;
chrg_term_mode = <0>;
chrg_finish_cur = <300>;
virtual_power = <0>;

dc_det adc = <0>;

extcon = <&u2phy>;

3

battery f& RK817 F1 RK809 Hi & i1 JX 5} 71 s

battery is the driver node of RK817 and RK809 fuel gauge.

charger J& RK817 7¢ HLIX B 1 &,

charger is the charging driver node of RK817.

battery 5 s S$UUiHA :

Battery node parameters description:

[ocv_table]

T E-FER, bR R HEE?, —3t 21 NHEE, 2500 R 0% --> 100%, H R
AR By 5%, 8RR AT A ik ) 3Rt Bl RK ORI AR BT IE, B
RK e fit (il & T R3], BAREE IR 2 7 A TR

Table of open-circuit voltage mapping the electric quantity. That is the voltage mapping to the
battery level, there are 21 voltage values, corresponding to 0% --> 100% respectively, with the step pitch
5%. The data can be provided by the battery vendor, or measured by RK ShenzZhen office, or measured
by customers using the tool provided by RK. For more details, please consult relevant engineers in RK
Shenzhen office.

[ design_capacity]

SRR AR S SbRIE S E R SLbR ] AR . FlanbRFR 4000mah, H 2 Sl A
3850mah, NZ{EIEHE 3850,

The actual battery capacity that is usable after actually measured. For example, the nominal is
4000mah, but the capacity actually measured is only 3850mabh, then you should fill in 3850 for this value.
[ design_gmax]

KBS FEERAE R A% AT 2 — . HANZETFHERRAER 1.1 535
B BIARARAE*LL.

The maximum capacity which is mainly used as one of error correction conditions in software
processing. Please fill in 1.1 times of the nominal capacity: that is, the design_capacity *1.1.
[bat_res]

RN FEAR LD S HE], EREEE ZEAENE ocv_table I —#EIRE, FrLA
HEERRXNSHINNE, Y1278,

Internal resistance of the battery. It is mainly used in the discharging algorithm, which is very
important! This value is obtained when measuring ocv_table, so please remember to measure this
parameter.

[sleep_enter_current]

BEARA A 52—, HATHES 300, AMHcka).
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One of the conditions to enter the relax mode. At present, fill in 300, no need to change.

MRS GO T CHRRES T 2R A0, R RGN ek R Rr gl — @ A (3K
PERTHEC) /N TIEABIE, I AR A st 5

In the case of extremely low load (currently only for deepsleep), if the load current of the system
keeps less than a certain threshold for a certain time (configurable by software), the fuel gauge module
will enter the relax mode.

TERASIRE T BTN 8 rih e RIE A, NI Rt i s, H&: AL
PR/, FATTEAAM N Jyba st i Tl TIT % s R, PRI ARBNACHE b, 72 RGN A e g
Hi e — e &M SR e & ocv_table RiHEATE TR IE.

In the relax mode, the fuel gauge will collect a set of voltages every 8 minutes, which is called the
relax voltage. Purpose: the load of deep sleep is very small, we consider that the relax voltage is similar
to the open circuit voltage, so in the driver processing, when the system wakes up from deep sleep and
meets certain conditions, it will be used to query the ocv_table for the correction of the coulombmeter.

[sleep_exit_current]

B A %2 —.  HAES 300, AMucks.

One of the conditions to exit the relax mode. At present, fill in 300, no need to change.
[sleep_filter_current]

HPETCRRA S R . HATIHE 100, AMEE).

Filter invalid relax current. At present, fill in 100, no need to change.
[ power_off_thresd] &4l 2 AR Please read and understand carefully

R RS R, AL mVe Fpnlidis: ZERNZ VSYS MR i, A Z vbat
Ui (P CEETHRAENE vbat S HE) SV : Vbat b 1) HLE 75 Z4 5 —ANBHAE K Z) 50
2R mos G (Briksh, JLSLHAMEA IR PCB ELH RMBHYD A4 VSYS 4 R4,
FT LA VSYS AE KL R A2 IR .tk 3RATAT R0 AHIE ) vbat Sk, 480 A S B HIR
HRR, T vsys Sii F S RRAIG: Sz, AHIES vsys T, HT B R IR AR, X MEF vbat HEHs sl ey o
RK [P & AL vsys I [ HUEAR T 3.4V, XM 5 33 VCC_I0 ( 3.3V) % dedc/Ido I HIA

The expected shutdown voltage of the system, unit: mV. Note: this value refers to the instantaneous
voltage of VSYS, but not the voltage at the vbat (the fuel gauge captures the voltage at the vbat)!
Principle: the voltage at the Vbat end needs to pass through a MOS tube with a resistance value of about
50 mQ (in fact, there are also some impedance caused by PCB wiring) before being converted to the
VSYS to supply system, therefore, it is correct to use VSYS as the basis of the shutdown point. Thus, we
can see that with the same voltage at the vbat, the higher the load current is, the lower the vsys voltage
will be. Conversely, with the same vsys voltage, the higher the load current is, the higher the
corresponding vbat voltage is. It is recommend vsys voltage should not be less than 3.4V on RK
platforms, otherwise it may lead to unstable power supply for dcdc/Ido such as VCC 10 (3.3V) etc.

[ zero_algorithm_vol]

HENHE+E TR EE, B0 mVe KTI%ME, ENEEECTHE &R
R fRI: 4.2V BB E D 3850mV, 4.3V KL DL b Hh # E S 3950mV.

The voltage value to enter the discharging mode of voltage + coulombmeter, unit: mV. If the voltage
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is less than this value, the software will enter the discharging algorithm combining voltage +
coulombmeter. Recommendations: if the battery is 4.2V, set the value to 3850mV, and if the battery is
4.3V or above, set the value to 3950mV.

[ max_soc_offset]

TEHURZIERS FC VR K LB R 2 . AR ZE /> 30 70t NPT HLIS 22547 — IR ocv L L&
iy, HEXEEICHURT I B, R R 28T max_soc_offset, BIEF/TSRMIRZIE, EHEEBE N ocv
T EIAB . Billn: AT R R 20%, (H2MRHE ocv ML EHER K SLhRE & 80%, Ntk
I R B B Ry 80%. —fRAE R AESENLE 2 X Fh f B 22 BRI 00, X ME R
IMREE PRI RRE, B H O TIE, AU AMEDN T 60,

The maximum allowable electric quantity error during startup calibration. If the power off lasts for
at least 30 minutes, it will query the ocv table when the machine is powered on and compare with the
electric quantity before power off. If the deviation exceeds max_soc_offset, it will perform mandatory
correction, and the electric quantity will be set to the true value corresponding to the ocv table. For
example, if current displayed electric quantity is 20%, but the actual electric quantity inferred based on
the ocv voltage is 80%, then it will directly display the electric quantity as 80%. Generally, such a huge
power deviation will occur after the crash. This value can be set by customers based on their
requirements and it is recommended that this value should not be less than 60.

[ monitor_sec]

FME () o HETHIRENE T EAME AT R A RE IR TR, WA AT A 12C
EEERME, HEEEIAFRNGE 12C FEEREAR, ProdE e &L, HErgil 5~10s
FeBLEE, BB N Bs e mAEIEFE,

Polling time (second). The battery driver requires constant polling to work properly, during which
many I2C read and write operations are required. However, considering the robustness of 12C on
different platforms, this configuration option is reserved. Currently it is recommended that 5~10s is
appropriate, and 5s is the best choice.

[sample_res)

P, 7 S B T R SR FELRELRDN, BT ZEBRR . PR vt Sl d 12 i BH R SR 4 B R 48 ) FRIRL D,
T AR A SR AE A MG ) L PR /NMES o H AT FBR RN A SZHF 10mR B 20mR.

The value of the sampling resistor near the battery end, unit: milliohm. The coulombmeter gets the
system current through this resistor. Please fill in the value of the resistor actually pasted. Currently the
resistor only supports 10mR or 20mR.

[virtual_power]

MR A MRS R AFEE R, RHRRAEER SR RGEREEA LR RS
Feblo WEZMEN L, BEOTT7e BRI, RGN B IEZ A max_input_current SR 2 4t .
BER RS IR 2% B4 android, RN HEIRA, HE 66%.

Test mode. Sometimes during the test we don't want the system to be shut down due to insufficient
power supply caused by charging current or other reasons. Set this value as 1, that is, to remove the
charging current limit, and the system input current is always max_input_current to meet the power
supply requirement. In this way, the driver always reports to android that currently device is in charging
mode and the electric quantity is 66%.
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charger %5 S SH0H 9 :
charger node parameters description:
[ min_input_voltage]

N FRERRS] . HATA N AAL (AL mV) .

The minimum value of input voltage. There are the options as follows (unit: mV):

<4000, 4100, 4200, 4300, 4400, 4500, 4600, 4700>

[ max_input_current]

RAMARR. HArAm ™AL (BA: mA)

The maximum value of input current. There are the options as follows (unit: mA):

<450, 80, 850, 1500, 1750, 2000, 2500, 3000>

HE, F AR 80, A2 800! fEAH—MA LW E 80mA RS .

Note: the second level is 80, but not 800. Generally 80mA is not used.

QSR PC B ANAE AR SRS A7 BT Y, PRt B <1700>, ARSREh 2B E i N Y 1500mA.

If the configuration is not involved in the above Settings, such as <1700>, the driver will set the
input current to 1500mA.

[ max_chrg_current]

AR HArAm ™AL (BA: mA)

The maximum charging current. There are the options as follows (unit: mA):

<1000, 1500, 2000, 2500, 2750, 3000, 3500, 500>

WA EAE EI X ey A7 B, Bt B<1700>, ARLRE) <& B A\ HI 1500mA.

If the configuration is not involved in the above Settings, such as <1700>, the driver will set the
input current to 1500mA.

[ max_chrg_voltage]

AL, B arEit B s, BErA W A CRA: mV)

The maximum charging voltage, that is, the cut-off voltage when fully charged. There are the
options as follows (unit: mV):

<4100, 4150, 4200, 4250, 4300, 4350, 4400, 4450>

[chrg_term_mode]

W B AR AR, 0L, 1B

Configure analog or digital mode, 0: analog, 1: digital.

AERENK 1, MATRES SRR ERA L.

Do not set it to 1, otherwise it may cause that the battery cannot be charged to the expected voltage.

[chrg_finish_cur]

78 HL AR HAT

The cut-off current for charging.

L IR R BOE R, BERBIEOERE, A R AN SRR O A A A
59, AMAZRE, AWM BB CE AR, X BEFEmMARRRFARA T, 5076
PorE R AN EIRA N T, B EY N R G AR ROR 3 B 8 RN

When the charging current reaches the cut-off current and the voltage reaches the cut-off voltage,
and there is no input current limit occurring, the charging cut-off signal will be generated to stop charging
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the battery. We believe that the battery is full at this time. (here we need to judge according to the
condition of input current limit, otherwise it is not able to distinguish whether the charging current is
really decreased, or whether the charging current to the battery is low because of the larger system load at
this time.)
[virtual_power]
M. WEIZEN 1, TRHRAERBEST S LR IEETRRE.
Test mode. Set this value as 1. The drive will report it is in charging mode no matter if the charger is
connected or not.
[dc_det_adc])
RK817 DC 7t i H A& AN S Rrid i ade Kl .
RK817 DC charging does not support adc detect at present.
[extcon]
RK817 @i vE M extcon &8 %0HE KRN 78 AL
RK817 obtains the charging type by registering extcon notification chain.
WIRSE ush 7EHLIT, extcon = <&u2phy>, WIHRZAN usb 1, THALE TR u2phy;
If it is a usb charging port, extcon = <&u2phy>, and if there are multiple usb ports, please configure
to the corresponding u2phy.
W2 type-c 7, extcon = <&fush0>, IR ZA™ type-c 1, THHCE B0 B[ fusbn.
If it is a type-c charging port, extcon = <&fush0>, and if there are multiple type-c ports, please
configure to the corresponding fusbn.

4 SEHIECE Instance configuration

ENTESEYNWIRGEERE Wi 3

Currently there are several combinations as follows:

RK817(H i 7t FL A B &1 D R

RK817 (Built-in charger and fuel gauge function)

RK809+BQ25700( 7% F. it AR 142 )

RK809+BQ25700 (The charging current is controlled by software)

RK809+BQ24133(7¢ F L Mt -2, BQ24133 A 75 ELBKZ)

RK809+BQ24133 (The charging current is controlled by hardware, and BQ24133 does not need
software driver)

4.1 RK817

RK817 A 78 IIfE, FrLlal ASH Rl & :
RK817 has charging function, so we can refer to the following configuration:
battery {

compatible = "rk817,battery";
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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 = <0>;

&

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>;

3

4.2 RK809+BQ25700

N RK809 A 78 LI AE, FITLA charger *5 ANHIBCE, (HT 24 BQ25700 HJT /4T IT.
RK809 does not support charging function, so there is no need to configure the charger node, but
need to enable the BQ25700 node.
BQ25700 FA XL IR, AN SHHEAT B o
Here we take BQ25700 as an example, without parameter description.
battery {
compatible = "rk817,battery";
ocv_table = <3500 3625 3685 3697 3718 3735 3748
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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 = <0>;

bg25700: bg25700@6b {
compatible = "ti,bgq25703";
reg = <0x6b>;
extcon = <&fush0>;
interrupt-parent = <&gpiol>;
interrupts = <RK_PA1 IRQ_TYPE_LEVEL LOWS>;
pinctrl-names = "default";
pinctrl-0 = <&charger_ok_int>;
ti,charge-current = <1500000>;
ti,max-charge-voltage = <8704000>;
ti,max-input-voltage = <20000000>;
ti,max-input-current = <6000000>;
<500000>;
ti,input-current-dcp = <2000000>;

ti,input-current-sdp

ti,input-current-cdp = <2000000>;
ti,input-current-dc = <2000000>;
ti,minimum-sys-voltage = <6700000>;
ti,otg-voltage = <5000000>;
ti,otg-current = <500000>;
ti,input-current = <500000>;
pd-charge-only = <0>;

status = "disabled";
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4.3 RK809+BQ24133

K79 BQ24133 Mg EHAIRE), I HIATIHZH KA B DC 78 Al o Jill, {H2&nT LAl
i RK809 a7 7 a5 AW 78 LR

BQ24133 does not need a software driver, and there is no io pin reserved to detect DC charging in
our reference design, but the charging state can be determined by the register of RK809.

HEIR BQ24133 AT EIRF), (Hie RG T Zaka) EHOIRES, Frbloy T aREE1E, JATE R A psy
J% 3 rk817_battery.c BXzh B K.

Although BQ24133 does not need software driver, but the system requires the driver to report the
state, so in order to be compatible with the hardware, we put the charging psy into rk817 battery.c driver
to report the state.

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 = <0>;

register_chg_psy = <1>;

3

register_chg_psy = <1>; IX/NTHREREMK 1, HIZ& RK809 JXah i 78 HHARE

register_chg_psy = <1>; should be configured to 1 to allow RK809 driver to report the charging
status.
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4.4 RK809+X{FiHijth RK809+ dual battery

battery {
compatible = "rk817,battery™;
ocv_table = <7000 7250 7370 7384 7436 7470 7496
7520 7548 7576 7604 7632 7668 7706
7754 7816 7892 7950 8036 8142 8212>;
design_capacity = <2500>;
design_gmax = <2750>;
bat res = <100>;
sleep_enter_current = <300>;
sleep_exit_current = <300>;
sleep_filter_current = <100>;
power_off_thresd = <7000>;
zero_algorithm_vol = <7700>;
max_soc_offset = <60>;
monitor_sec = <5>;
sample_res = <10>;
virtual_power = <0>;
bat res up = <140>;
bat res_down = <20>;
h
ocv_table. ower_off thresd. zero_algorithm_vol 7 B0 S ) B 1 e B R 00 ey ) HeL T
ocv_table, ower_off thresd and zero_algorithm_vol are required to configure the corresponding
voltages to be the voltage of the dual battery.
bat_res_up/bat_res_down 43 & LB AR, 1A A IR EE A
For the values of divider resistors bat_res_up/bat_res_down, please refer to the hardware schematic:
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{PMIU_SLEEF_H
———RESET_L

uz100C VCC_RTC_S5
48 | 2:: _ 45 12123 2 |1 _1uF I,
: \’REF VCC_RTC C0402 [ 1ov x5R |||
47 1 R2117._2  _
—————— GNDREF TA0R " OVCC_BAT
69 56 G120 1 1|
—— ePAD BATDIV g&mz i 6V X5R .
50 1 iagaisz I
‘_l XIM 20K !||
I | Gas gnsp |52 A SNSP
] 7 Gauge “| ca131
100nF Decoupling capacitor closed to pins of of SHEP/SNSN.
™ 51 18V SNSE/SNSN follow rules of difference line.
; Xour snsn |83 X5R _ SNSN VCC_IN
~C0402
!
APMIC 2 | -
L PMIC 1 60 R2122
==———scL EXT_EN + > EXT_EN_H 100K
T INT ®) TP2101 TP_05 5%
o| RO402
49 61
SLEEP vDC >
68 | c213g -
CLK32K C0402 R2124
SET L 67 52 100nF 27K
——{so}——op
RESETB WRON Ry 5,
X5R R0402
RKB09-3

|| 2

5 Uboot 78, Uboot charging

% (Rockchip-Developer-Guide-UBoot-nextdev.pdf) [<5.8 78 HLIKE)> 5,
Refer to chapter 5.8 in  {Rockchip-Developer-Guide-UBoot-nextdev.pdf) .

6 FAQ

6.1 WFAIFTIFERIEE? How to enable the debugging information?

1. ZWiFRTiCIXE)EE—1T 1) static int dbg_enable = 0;2450A 1.
Before compiling, modify the first line of the driver “static int db_enable = 0;" to 1.
2. WURFEFEAITIT dbg_enable, SZATHS AT LA FU AN fir & BEAT TG
If the firmware does not enable dbg_enable, you can also input the following command through serial
port to switch:
enable: echo 1 > /sys/module/rk817_battery/parameters/dbg_ldevel
echo 1 > /sys/module/rk817_charger/parameters/dbg_Idevel
disable: echo 0 > /sys/module/rk817_battery/parameters/dbg_ldevel
echo 0 > /sys/module/rk817_charger/parameters/dbg_Idevel
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6.2 EAMBKHAE Battery calibration

6.2.1 HWRHF I Battery calibration mode

1. @ NHh 10s A4, FEEE .

Disconnect the battery for about 10s and reconnect.
2. M—IxXFERRI AT,

Perform a full charging and discharging.

6.2.2 fAIBFEERAE When to calibrate

1. 4 DTS fc & H A B A TR
When the battery capacity configured in the DTS is changed.
2. REIEHECEAUE R TR RNLGIENL. FELERE R AR BT ks
The electric quantity is obviously incorrect (may be caused by the crash or some special non-fuel
gauge stress test and so on).
3. WEIFLIHFENIATRIE IR, PRUE Fe e AER 5 00 T a6 il
Calibrate before the stress test of fuel gauge to make sure the battery is accurate for the testing.

6.3 NH4AERBEES DTS F/ ocv table SFA_E? Why does the

displayed electric quantity not match ocv_table?

ocv_table ;&P B AN BB IUIRA T [ E-rE]Y WEE, JF HIRNTURETFIURIE, /&
IR IES FH2IX AR

Ocv_table is the ratio of the voltage to the electric quantity in the open circuit state without load, and
it is only used for bootup correction and sleep correction.

6.4 NARWGHEMEELDTSEEXRFEERT? Why is the battery

voltage after power off higher than power_off thresd configured in
DTS?

RO E LR 5 Log 4T BN B Oy, 1 HiXASKHLE K vsys s (RiAZ%
power_off_thresd i) , FRATELRUE AT LR B EAME T I oL s . HH NG RA N H,
BHEMRAIRIEHE R, SF A RERTHERE, X R AR

The power off voltage is subject to the real-time voltage printed by the last Log, and it is the vsys
voltage (refer to power_off_thresd for details), so what we need to ensure is that the real-time voltage is
not lower than the power_off_thresd. After power off, the polarization of lithium battery will gradually
disappear, and there will be a process of voltage recovery, which is the characteristic of lithium battery.
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6.5 IRFHEMBFANL, HEZL Electric quantity changes after reconnect
battery

1. REHIBE PMIC 7e4 i, B FITHLAAE ocv ML ocv_table SeffEri &, PrbL2IEW
), S ORI A TR AE
The PMIC completely lost power after disconnecting the battery, and we can only read electric
quantity from ocv table after reboot, so this is normal and it is a recalibration of the battery.

2. FEVERAEREMBEABE, JUFATRE, BRIFRIHEONE: BRI R ES RS, b
HUE R BIA TR, B B O a7 Sl a2 A A .
It is almost impossible to keep the electric quantity unchanged after disconnecting the battery, unless
the software does some evasive action: write the electric quantity into system file before power off,
and read it after power on. Add this code yourself if you need.

6.6 Log ITEIRHEIM 5N ERZRZL Big difference between the

current printed in log and the actually measured current

T 2 20/10 ZENKHR KA FELPE HL R BERE 208 & LU AR SR BT, SRR
%A T BAT-F1 GND Z 1]

Please confirm to use the sampling resistor with 20 or 10 milliohms and the resistance accuracy is
high enough. Then make sure the solder joint is clean and the sampling resistance should be between
BAT- and GND.

6.7 NHABE—HERERE 50%, MEH—HAEFRH? Why does the
battery always display 50% and keep charging all the time?

JF T test_power IX%)), 1% DTS H{" test_power disabled #5i.
test_power driver is enabled. Please disable test_power in DTS.

6.8 NHABHE—HEREE 66%, MH—HAEFRH? Why does the
battery always display 66% and keep charging all the time?

YETAA BN, B#F DTS A virtual_power #¢ECE R T 1, iHBCE K 0.
The battery is not connected. Or virtual_power is configured to 1 in DTS, please configure to 0 in
DTS.
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6.9 RK809 NtALREMEBEAK? Why did RK809 get the wrong

battery voltage?

R4 4.4 580, MNiZ&Z dis 7 bat_res_up/bat_res_down Bt B4 T .
Analyzing according to section 4.4, there should be something wrong with the configuration of
bat res_up/bat_es down in DTS.

6.10 KEIFHAHBZ G, EFVLSHEEBED If uboot charging is disabled,

the electric quantity of the device jumps after reboot

AT dts H charge-animation & AN&# disabled ## 12 41F:
Confirm whether charge-animation in dts is disabled or not. As follows:
charge-animation {
compatible = "rockchip,uboot-charge";
rockchip,uboot-charge-on = <1>;
rockchip,android-charge-on = <0>;
rockchip,uboot-low-power-voltage = <3450>;
rockchip,screen-on-voltage = <3500>;
rockchip,uboot-exit-charge-level = <2>;
rockchip,uboot-exit-charge-voltage = <3500>;
status = "disabled";
3
X 2MEBRAEMR, KA charge-animation J%#7 2 J& uboot fHL & IKsh s A& T, RE
WIERALAE uboot FEEETHIKE) LTIk, P LIX AN A ZRETF. IR R ESn T
This modification is incorrect, because the battery driver does not run in uboot after the
charge-animation is disabled, but a lot of initialization should be done in the uboot battery driver, so this
must be enabled. The correct modification is as follows:
charge-animation {
compatible = "rockchip,uboot-charge™;
rockchip,uboot-charge-on = <0>;
rockchip,android-charge-on = <0>;
rockchip,uboot-low-power-voltage = <3450>;
rockchip,screen-on-voltage = <3500>;
rockchip,uboot-exit-charge-level = <2>;
rockchip,uboot-exit-charge-voltage = <3500>;
status = "okay";
h
& charge-animation #JFF, rockchip,uboot-charge-on A1 rockchip,android-charge-on 15 & Ji% 0.
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Enable charge-animation, and set rockchip,uboot-charge-on and rockchip,android-charge-on to 0.

6.11 RK809 #HEFEHAAFN, FHEAXNIEHE, BRI, HEAHERE

RK809 enters power off charging with the charger connected, and the
electricity will be incorrect after reboot

RK809 f¥] VDC il LTl & I FAL, Fir IESRAS 78 R HI I 00 T AT 2B, HLEst st ARl
REASAAITL, BT R/ 78

RK809 VDC pin triggers power on at rising edge, so the execution of power off with the charger
plugged in will make the machine enter power off state without triggering power on. In this case, the
battery is still charging.

{EZRF Y RK809 AN 78 LI BE, At EATERHLHIE 0 T~ B THECH TAE, Aer kT 4eit
FHLZ G R IR AT N, BT DU IR HLIE 2 L 1 ) L &

But the RK809 doesn't have charging function, the fuel gauge doesn’t work during power off period
and the electric quantity charged after power off is not counted, so the electric quantity after reboot is the
same as that before power off.

N T BERIXFE DR, FREAT I B

In order to prevent this case from happening, the following modifications are required:

1. uboot:
--- a/drivers/power/charge_animation.c
+++ b/drivers/power/charge_animation.c
@@ -445,7 +445,7 @@ static int charge_animation_show(struct udevice *dev)

}

[* If there is preboot command, exit */
- if (preboot && Istrstr(preboot, “dvfs™)) {
4 if (preboot && Istrstr(preboot, "dvfs") && !strstr(preboot, “charge™)) {
printf("Exit charge: due to preboot cmd '%s\n", preboot);
return O;

2. android:
FEFRAT power off HI BEAT HIIKT,  4n 2R 475 78 F 25 I A1T "reboot charge”.
Judge before executing power off, if the charger is connected, then execute "reboot charge".

3. XILPATEA B REKAL R, FOSKIZ R R H IR, R — R is, i
A LUK A% power $#E SCNIHLIFE S, 40 P&
Here we do not consider the case of long press to power off, because long press to power off is
abnormal action. If you have to do so, you can define the long press power button as restart, with the
following modification:

--- a/drivers/power/fuel_gauge/fg_rk817.c

17



RK817_RK809_ HifEitJF & 1aF

+++ b/drivers/power/fuel_gauge/fg_rk817.c

@@ -1308,6 +1308,9 @@ static int rk817_fg_init(struct rk817_battery device *battery)
value = rk817 bat read(battery, BAT DISCHRG);
rk817_bat_write(battery, GG_CON, value & (~DIS_ILIM_EN));

}
+
4 value = rk817_bat read(battery, 0xf7);
4 rk817_bat_write(battery, 0xf7, value | 0x40);

rk817_bat _gas_gaugle_enable(battery);
rk817_bat_init_voltage kb(battery);
rk817_bat_calibration(battery);
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