BRI #8755 ) FE() RER() &FF (V)

Security Class: Top-Secret() Secret( ) Internal() Public( V')

Rockchip PCBAIi TEHRIEE

Rockchip PCBA Test Tool Developer
Guide

A FRIR RK-KF-YF-
File No. 264
HEIRA
Current V1.3
Version
SHIRZS Status: = TEE
[ 1 B3 Draft Bian
[V]IERXEH Author Jinchen
Released
= =
[1IEEEK 7?525 é 2020-07-09
Modifying Finish Date
_ MR
B ’
i Chen
Auditor .
Haiyan
HIxE 2020-07-09
Finish Date

5= BE Disclaimer

AR IR 1R, WOHMETFRODBIRAE (AR, TR) FUAREREAMRE. FEEFHA
BHOERE. PR, RN EHE. BEEMENE RTINS RIVERERRIE. &
MHEHRIENERIESIESE.

BT E@RATHREEMRR, A XEEIREERZEIBANERT, FEMBITEREIEN,

THIS DOCUMENT IS PROVIDED “AS IS". 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.
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#EA Overview

PCBA i TERTFE S RIS R RENIRS=RINEEINFA, EE4E8EFE. BrigiERER
(LCD) . K& (wifi) . IS (bluetooth) . DDR/EMMCTZEE., SD-E (sdcard) . UST HOST. %

# (KEY) , BU\EA (Codec) MifIRH.

PCBA test tool is used to help quickly identify product features failures during production to

improve the production efficiency. Current test items include panel (LCD), wireless (Wi-Fi),

Bluetooth, DDR/eMMC memory, SD card, USB HOST, KEY, speaker earphone (Codec).

XL TR B 4R BRI Fanlidm, T4, DDR/EMMC, LAKMABNMHIT, &HE.

SD-E. USBHOST. CodechFaIMiRInE.

These test items include automatic test items and manual test items. Wireless network,

DDR/eMMC, Ethernet are automatic test items, while key, SD card, USB Host, Codec are manual

test items.

TEIBIEENMY test_config. cfg XMHIUHTEE, FAIRIERRIEMFTEIN, EARNEER

BRESE AR B EIREA .

The tool configures the test items through the configuration file test_config.cfg, and can add
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new test items according to the requirement. For the detailed configuration, please refer to
“configuration instruction” in this document.

izl BE Test item introduction

WA 79 G apsst #1 F b .

Test items are divided into automatic test item and manual test item.

BRI RSB T AARTIRER, 1 WK, 7S, FhlmFEERATESTMK
BERGHIMHER, . RS, K@, UR, SDRSF,

The system automatically tests and judges the test result for the automatic test items, such as
network, memory and so on. While it requires people to help to test or judge the test result for
the manual test items, such as audio recording, KEY, U disk, SD card and so on.

WHIH B 41", "' WHEARERTARUNRE.

There are two colors “red” and “yellow” to separately display the different test status for the test
items.

Bl RURIEE EEURAIN, B /R ER[PASS].

Yellow: the item waiting for test or under testing, it will display [PASS] after testing successfully.
a6 WHREITIR

Red: test failed

Bzl Automatic test item

e DDR/EMMCHE=#EM DDR/EMMC capability detection
DDR/EMMCEENABNURIN, BB rLAikEDDREEMEMMCEEXR/)N, BREALY
GB, ®UIDDREEAN1GB, 2GB, 4GB%, EUEMMCEEI2GB, 4GB, 8GB. 16GB,
32GB, 64GB, 128GB%., MiXERT-HWIT: "H&FFME: [Bid] {DDR: 2GB, EMMC:
16GB }’
DDR/EMMC capability detection is the automatic test item, which will automatically display
DDR and EMMC size of current device with the unit GB. Generally DDR capability is 1GB, 2GB,
4GB, etc., while EMMC capability is 2GB, 4GB, 8GB, 16GB, 32GB, 64GB, 128GB, etc. Here is the
example of the test result: “system memory: [PASS] { DDR: 2GB, EMMC: 16GB}"

o FLMLZ (wifillid) Wireless network (Wi-Fi test)
Wi-FiRB i, =BmEENNAP, AR NMESHEEINIMMAPEFRESEE. (557E
RIBAPSEE B/R0RU418. MIKNEERMNT: W4k [@Ed] { “AP WIFI” (S5#% 4 i }
Wi-Fi is the automatic test item. It will automatically scan the surrounding AP and display the
name and the signal strength of the AP which has the strongest signal. The signal strength
displays from 0 to 4 bars based on the AP strength. The test result is: “network: [PASS] { “AP
WIFI" Signal strength 4 bars }"

o LUKRIMLE Ethernet test
BREFUEAI, BIALpinglA ALK MANEBEINEE, RSMEISNME, 0BEK. K
W NpingAY B #rMLtEexternal/rk-pcba-test/res/test_cong.cfgH &,
There are two test methods. The default is to test Ethernet communication function by ping.
Send 5 packages, receive 5 packages, 0 package is lost. The local website and the target ping
website are modified in external/rk-pcba-test/res/test_cong.cfg.
B—HHTE, BUMCNN-REEERAM, WREIEE— 1 inetclIMIL, 4 inet6
addr: fe80::c8eb:eaff:fe6d:730d/64 Scope:Link”,
The other test method is to judge by detecting whether the network card is enabled or not.
There will be an inet6 website if the network card is enabled, such as “inet6 addr:
fe80::c8eb:eaff:fe6d:730d/64 Scope:Link”.
NEAinetoltt, MIAAUKXNRIEREN. (XMAONFEHENSHNBEESER) . 1%
R AR LK R E R external/rk-pcba-test/lan_test.c, Gt use_ping = 1,515
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1=R0E].
If inet6 website is detected, it is considered the Ethernet is normal. (this method cannot
confirm whether the network communication is normal or not). If need to use this method
to test Ethernet, you need to modify external/rk-pcba-test/lan_test.c. Just comment out
“use_ping = 1;" in the cfile.

o EHUMY\ (codec) iz Earphone speaker (codec) test
CodecUiBRFMET: DROW. FTlaR. TREREN, WXHEENE, ERMY\NAE
BuRNY, SRR\ BHERIRT. DROHES, WARES, ERRY\BSBIRN, SJEE
FEMMBNERER., WXEHRESEREIRRAL, SEEMN0-100%: "REZE: [25%]"

(BB ENANEEIRE) .

Codec test has two modes: playing while recording, playing before recording. The test
efficiency of playing before recording mode is relatively low, and there is no noise when
using speaker. You can select this mode when using speaker. The test efficiency of playing
while recording mode is high, but there is noise when using speaker. You can select this
mode when using earphone. The recording volume after testing changes according to the
actual input, with range from 0 to 100%: “recording volume: [25%]" (mode configuration
refers to the configuration instruction in this document).

e 57 (bluetooth) i Bluetooth test
BFWHAEHT, FEENERFBNE TN, RIENSRERAINEEK,
The Bluetooth test is the automatic test item. When the detection is enabled, the system will
automatically detect and display PASS or FAIL according to the test result.
T BRI S FRROTH 12/ dev/tty SO ANERSERRE PRI O R Rty SO, S R B S 14
hardware/broadcom/libbt/conf/rockchip/rksdk/bt_vendor.conf,$&bt_vendor.conferfy
UartPort{E 2B sERR{EFRTIR .
The Bluetooth test uses the port /dev/ttySO by default. If the actually used port is not ttySO,
need to modify the configuration file:
hardware/broadcom/libbt/conf/rockchip/rksdk/bt_vendor.conf, changing UartPort in
bt_vendor.conf to the actually used port.

F&liixIm Manual test item

e SD-£ (sdcard) iz SD card test
ASDR, EFE e, NEFRERSDREEEE, NEY, W RSDREES
After SD card is inserted, the system will execute automatic detection. After detection the
screen will display whether SD card is passed or not. If passed, it will display the capacity
information of SD card.
SD card@JAAFAT32H8T,, ASHFEMET! BN RABEES oK. IRFHEER, BB
IETCRAE TR T .
SD card must be FAT32 format. Other format is not supported! The whole card can only have
one partition. If the card doesn't meet the requirement, please format it to the standard
format by formatting.
e USB HOSTli USB HOST test
USB HOSTERUEHTIIN, BAURE=BmEN, ISR EEREEET, AERUESE
==,
USB HOST usually uses U disk to test. After inserting U disk, it will automatically detect. After
detection it will display whether pass or not, and display the capacity information of U disk.
5SDRHEM, URBIUAFATI2IET,, ASFFRMER! B RRBEE DX, IRAHE
R, BB CRISTURAR R,
Similar as SD card, U disk must be FAT32 format. Other format is not supported! The whole
card can only have one partition. If it doesn’t meet the requirement, please format it to the
standard format by formatting.
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AeESZ{4i5BE Configuration file instruction

PCBARTERYIA I H BT ERIA test_config.cfg KECE, (T "Android
SDK”/bootable/recovery/pcba_core/res/test_config.cfg , FFBILUEIEIRH S 4HCE kR
& test_config.cfg X, REZXMPLARHI T, LIRS B CRNREREBEXIISH.
PCBA all test items are configured through the configuration script test_config.cfg, which is
in "Android SDK”/bootable/recovery/pcba_core/res/test_config.cfg. Users can configure
test_config.cfg file according to the project hardware configuration, determine which
modules to test and transfer relative parameters for the test program.

ZIMAERInSAHER, HER. BE=FHN, BE—TREF—MEREE. BRiERzEEXH
ERAUTF-8%RS, EttimiFSiIsea SECRAIEIR.

The script uses ini file format, which consists of segment, key and value. Generally a segment
represents a module configuration. Currently the configuration file is required to use UTF-8
encoding, and other compiling format may cause unknown error.

1.3 1EEE X151k Configuration file example

[example]
display_name= "Example"
activated = 1

program = "example.sh"
category = 0

[example]

e Example
ExpampleZRm—MCERRAIEIR, WRBcfEUHEHIMERETR, WAEN, BNSSH
E R TAU R Fe =60,
Example represents a configuration module name. If it is the module name in the cfg file, it
cannot be changed, otherwise it will cause some test item not to be started by test system.
e display_name
display_nameFRRZUHRIREFRE EBRRIETR, JLURIESCRIFTEIEN, ZaTRRK64
F1, WRAE, WHEFASIET,
display_name represents the name of the test module displayed on the screen. It can be
changed according to your requirement. The name can be up to 64 bytes, and if it is null, the
test program will not run.
e activated
activatedZREEMINIZAER, 00 FNUKIZER, 1: Widi&R,
Activated represents whether to test this module or not, 0: not to test this module, 1: test
this module.
e program
Z#ERRIRAE, JLUAREKE.
Currently it is not used. No need to configure.
e category
category FXaallidsz(, 0: Bapllik, 1: FaE.
Category represents test method, 0: automatic test, 1: manual test.
I
Example:
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[Key] / /T key test
display_name= "Key"

activated =1 //MERiZIEH test this item
program = "keytester"
category =1 //Fshi manual test

ah s ilizlIREC iR B Some test item configuration instruction

o 4z Audio test

[Codec]
display_name= "Codec"
activated =1 //MRiZUH test this item
program = "casel" //casel, case2
category =1 //F#hL manual test
run_type =1
delay =5
volume = 40
Casel:

FehUERE, MAERERE, ERWY\BIASEURIY, SIFEERRY FHERIE,

Playing before recording mode, the test efficiency is relatively low, there is no noise when using
speaker, you can select this mode when using speaker.

Case2:

BFROERN, WdES, ERRY\SEHN, JEERBERIERIIRET.

Recording while playing mode, the test efficiency is high, there is noise when using speaker, you
can select this mode when using earphone.

o ETFMI Bluetooth test

[bTuetooth]
display_name= "bluetooth"
activated =1

program
category =

run_type 1

chip_type = "" ; rk903, mt6622, rda587x, rda5990,rtk8723as

chip_type FEBEMBFIBT LIS, RIS, W EANNIABT, Android 5.0 AW EESE, Rae
H 3R

chip_type is to select the corresponding BT chipset type. It is null by default,
that is, not to test BT. There is no need to select after Android5.0, and the
system will automatically identify it.

o (ERLEENMN Sensor test

[aTl1lsensor]
display_name= "allsensor"

activated =0
program = YW
category =0
run_type =1

sensor_type 39
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sensor_type SIEFHEMANERESFPSS, 1: GSENSOR, 2: GYROSCOPE, 4: COMPASS, 8:
LSENSOR, 16: PSENSOR, 32: GSENSOR_CALIBRATE, (NSRFBEMIXSFMEREE, REIEIEREEM
SR AEMEMENEDE], BAiARYsensor_typeE39, AP
GSENSOR_CALIBRATE(32)+COMPASS(4)+GYROSCOPE(2)+GSENSOR(1).

sensor_type is the selected sensor type. 1: GSENSOR,2: GYROSCOPE, 4: COMPASS, 8: LSENSOR,
16: PSENSOR, 32: GSENSOR_CALIBRATE. If need to test multiple sensors, only need to calculate
the sum of the values corresponding to the sensor types. The default value of sensor_type is 39,
that is, GSENSOR_CALIBRATE(32)+COMPASS(4)+GYROSCOPE(2)+GSENSOR(1).

e Camerajllliff Camera test

[camera]

display_name = "camera"
activated =1
category =0

program = Y

number = 2

numberFzmllikAIcameraNEl, BASIFNR2 camera.

Number represents the quantity of the camera to be tested. It supports 2 cameras at most.
NFEATHINAAREE, BSEHY (RK_PCBA_CameraZ/&%A51.0.doc) ,

If need to add test module by yourself, please refer to the document {RK_PCBA_Camera &85
v1.0.doc) .

EcEASE B Configuration script parameter extension

test_config.cfg EBMAFEZNAMNSHATUH—LT R, IREMERF2EBIEREMAEE
BXBH, THTUTY E:

The test item parameters in the configuration script test_config.cfg can be extended further.
If some module needs to transfer relative parameter through configuration script, you can do the
extension as follows:

[example]
display_name= "Example"
activated = 1

program = "example.sh"

module_args = “xxx

FEEREIEIERF S, TLUEIY script_fetch apiBKBiRBRIEXSHIE:
In the specific test program, you can obtain the relative set parameter values through
script_fetch api:

int script_fetch(char *main_name, char *sub_name, int value[], int count);

main_name: JIEHESREGEFR, TEtest_config.cfgSUERiRTR, =EIFHET example”

main_name: the name of the test module, test item in the file of test_config.cfg, “example” in the
example

sub_name:#{&, ttfNactivated. display_name, module_args&s:,

sub_name: key value, such as activated, display_name, module_args and so on.

BE7~f1:

Example to fetch the value:
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if(script_fetch("example", "module_args", (int *)des, 8) == 0)
{

printf("module_args value is: %s\n",des);

i1l B Test item extension

ZPCBAIEF TR RECHUIES, MREAMEFE, AR TR+ BRiERSFE
RIRIR, STLABCHINERER, AESEMAEITESRS,
This PCBA program allows users to extend their own test example. If need to use the module
currently unsupported due to the project requirement, you can add the test program by yourself
and then integrate into the test framework.
ERTIEITR
The integration method is as follows:

(1) TEFECRIMRERF Y, MARERZEEERA void * xxxx_test(void *argv,
display_callback *hook) #&z(H9#EO.
Prepare your own test program and header file first. The test program should be packaged as the
interface with void * xxxx_test(void *argv, display_callback *hook) format.

(2) HEZMRIAFEUHIEE BN, FE test_config. cfg BEIMNEZRIEE.
Confirm this test item is manual test item or automatic test item, and add the needed
configuration in test_config.cfg.

(3) rkfactory_test.cpp HiEAE CAINIRNALT.
Register your own test code in rkfactory_test.cpp.

/* new_test.h */

#ifndef _NEW_TEST_H_

#define _NEW_TEST_H_

#include "display_callback.h"

void *new_test(void *argv, display_callback *hook) ;
#endif

/* new_test.cpp */
void *new_test(void *argv, display_callback *hook) {
struct testcase_info *tc_info = (struct testcase_info *)argv;
char msg[50];
snprintf(msg, sizeof(msg), "%s:[%s..]", "New Test", PCBA_TESTING);
hook->handle_refresh_screen(tc_info->y, msg);
if (/* pass or fail */) {
hook->handle_refresh_screen_hl(tc_info->y, msg, highlight);

/* rkfactory_test.cpp */
#include "new_test.h"
int start_test_pthread(struct testcase_info *tc_info) {
if (!'strcmp(tc_info->base_info->name, "new")) {
init_title_Tlines_for_testcase(tc_info->base_info->name, tc_info);
std::thread *temp = new std::thread(&ew_test, tc_info,
get_display_hook());
if (!temp) {
printf("create %s test thread error/n", tc_info->base_info->name);


af://n111

$ZO54RA Interfac introduction

* msg_index: WonEHZMRT], EEEKQIEN AT EAENEIT; The index of display
message in screen,

* please set it with the Tocation in message array.

* msg: WoRIALIINE, std::stringdif, WZAHCIHE; The message you want to
display in the screen,

* set this message with std::string type.

*/

handle_refresh_screen(int msg_index, string msg);

* highlight: Exigaeftmes, SBRilmmnat, @EElRfai 14 A truellT;
* Whether to highlight the message or not, with red by default, you can set it
with true when the test fails.

7':/

handle_refresh_screen_h1(int msg_index, string msg, boolean highlight);

Hrh new_test JERPAGAIH R,

new_test is the test function of the module.

REiEFEEE Panel rotation configuration

PCBAIASZIFFFREstTIae, MRIEFEKIEEE0°, 90°. 180°, 270°LISHFARENIE/ ERER, B
FR0°, 180°ATF=IFERE, 90°. 270°FT=I5ERE, BUAA0°,

PCBA test supports panel rotation function. Rotate 0°, 90°, 180° or 270° based on the
requirement to support different landscape/portrait display. 0°, and 180° are used to support
portrait, while 90° and 270° are used to support landscape. The default is 0°.

IEEEREIACETE device/rockchip/common/Boardconfig.mk

The configuration of panel rotation is in device/rockchip/common/Boardconfig.mk

#rotate screen to 0, 90, 180, 270

#0: ROTATION_NONE ORIENTATION_O : O

#90: ROTATION_RIGHT ORIENTATION_90 : 90
#180: ROTATION_DOWN ORIENTATION_180: 180
#270: ROTATION_LEFT ORIENTATION_270: 270

# For Recovery Rotation
TARGET_RECOVERY_DEFAULT_ROTATION 7= ROTATION_NONE

El{YmiFtEcEFTE Image compiling configuration package

PCBANRFERENIT “Android sSDK”/bootable/recovery/pcba_core BRT, RiZFSEHEER
recoveryd, pcba_core/res AR AHERIFHIRHER KB aHE N recoveryfpcbaBR R,

PCBA test program is in the directory of "Android SDK”/bootable/recovery/pcba_core.
Compiling will static linked pcba_core into recovery. Relative files in pcba_core/res will be
automatically copied to pcba directory of recovery during compiling.
PCBATERRIzITFRecovery®& &, BRNIAARIEN: FHFARecovery, BaIPCBAINEFRHITR
Tazngemiat.

PCBA program is run in Recovery system. The detailed test process is: enter Recovery after power
up, start PCBA test program to do the function tests.
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