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ToF document introduction.

IRS2877C Features.pdf

IRS2877C Features E. Sensor Rawdata %k iE ¥ $E#3E.

* ToF-Pixel-Array 1.  iF 58 4% Sensor init g 3.

- Dual frequency : 640 x 2169 (640 x 241 x 9) raw pixel.

- Single frequency : 640 x 1205 (640 x 241 x 5) raw pixel. 2. #§iA MIPI Data type:RAWI12.
- MIPI compliant CS1-2 interface: 2-data lanes, maximum 1Gbit/s..

- Depth resolution:640 x 240 x 2byte (uint16 Depthl6 format).
- IR resolution:640 x 240(uint8). 4. ik MIPI CLK ik Rty

500Mhz

3. Data lane:2-lanes.




ToF document introduction.

IRS2877C Features.pdf

F. OMS B##F & Raw data £k iE%iF:

1. Sensor Raw 12-bit data 4 % A& /- F £ 44, Dual
frequency:2082240 bytes, Single Frequency:1156800 bytes.

2. ##EHEE)SoC F4 ISP 444 16-bit #% £, Dual
frequency:2776320 bytes, Single Frequency:1542400 bytes.

3. B4 SoC F4Th § it ISP i & MIPI rawdata, 2 4 # ISP
#EA it Raw data 54 Ak K E 58, T & UC % 69 B AT 2 AR T
%4 37-45byte #4845 3145 & 25~30 pixel &9 FHEL ¥ pixel
25/27 % ROI{& 4 %] & 639 $u 239,

Ox27F OxEF
(4o F B 12-bit mode), AT #£ A& WL 5§ bytes 52 F 4.

o0 00 0z o0 AF 20 28 OO0 OB 00 OO0 OO0 00 0o o0 o0
Q0 Qo Qo 00 00 Q0 Q0 Q0 Q0 Q0 00 Q0 00 Qo 00 00
o0 oo oo o0 = El oo 1E El OO 1E
00 00 oo o0 00 00 04 00 10 0A& OO 00 00 0] 00 0
0E G0 D YE S92 05 12 C0 52 HE FG& 8F 20 04 00 250
o0 &0 0A OO0 OF 02 BD O 01 &6C 06 02 ES 0z 00 30

Memory 2 i1 |
Address: [(xB5E00040 e
OxESEQQ040: Q0000002 02950000 CQQQ0QCES 00000000
OxESEQOOS0: Q0QOQ0QO000 Q0000000 Q0000000 Q0000000
OxESEQQOE0: _QOQOQ0Q000 QOoo0o0n Qooo0000 00000000
OxESEQQOTO:| 000Q02TF Q00QQOQEF WOO10ELE OO00Q10ELE
OxE8SEQQOS0: Q00100AaZ2 0Q00000RZ
OxESEQQO90: Q0000000 04160180 OTFS0DSZ2 OOQEBOOQOZ
OxESEQOQOQAD: 06580517 QRAOQOS9E Q0000000 0OO0040EOQOQ
OxESEQQOBO: Q0250038 00C40047 CQ02800E1 00030088
OxESEQOQOCO: Q0000000 QQQQ0000 QoOO0000 00000000 o
r'g:l'lCaII Stack + Locals | Watch 1 Memory 1 Memory 2




HW schematic introduction

OZT-0358%KL720-DSN-20210809.pdf
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R2 need to short for single mode
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(i)

o c2?
1uF/E. 30603 0. 1uFG. 30603 Ch

3 C4
AuF/G. 3 0. 1uF /6. 3VI0603 1uF 6. 3VETE 0.1uF B 3W0603

Recommend to inject 1p8 and 3p3 from powerisupply



Sensor device init sequence

0378 80 _30FPS_990.txt -> kdev_sensor_irs2877c.c

struct sensor_init seqg irsZ877c_init regs[] = {
S/0riginal init seguence P —— T Filier
i 021313},
W Busl ([20) - B |
® oo ap i
® o a1 b

110us 30 40

{

{

{

{

{

{

{

{

; A2 | | :

I Ll ¥ 10'

{

{

{ - . m |

{ < >« || € >

E Settings ... | Refresh | Export... | Synch. Navigation |

{ Packet # Name TimeStamp Write A-ACK

[ Start 3D A0 [ DAck | 07 [DAck | 13 [ DAk | 13 [ D-AK

{ Packet # Name TimeStamp Write A-ACK

{ Start 3D A0 [ D-ack | 08 [ D-Ack | 15 [ p-Aack | 13 [ D-ACK
Packet # Name TimeStamp Write A-ACK

{ Start 3D A0 [ D-ack | 01 [D-Ack | o0 [ p-Aack | 03 [ D-ACK

{ Packet # Name TimeStamp Write A-ACK

{ Start 3D A0 [ D-ack | 39 [D-Ack | 16 [ D-ACK | Al [ D-ACK

{ Packet # Name TimeStamp Write A-ACK

{ Start 3D A0 [ D-AacK | 3 [D-ACK | 55 [ D-ACK | 55 [D-ACK

{ Packet # Name TimeStamp Write A-ACK

{ | 6 [Busi(z¢) [2.3675ms || Start 3D A0 [ D-Aack | 38 [DAck | o0 [ D-AcK | 05 [ D-ACK

{ Packet # Name TimeStamp ’:

i 7 Bus1(I2C) 2.84ms Start 3D write | A-ACK | A0 [ D-Ack | 3c [D-Ack | 00 [ D-ACK | 00 | D-Ack

{

I




Sensor device init sequence

0378_80_30FPS_990.txt

Settings ... I | Refresh | Export... I Synch. Navigation I

Packet # TimeStamp |[SER Address Write | A-ACK [ Data

Bus1(I2C) 96.2925ms Start Write A-ACK 92

D_

ACK FD D-ACK 7| D-ACK 5 D-ACK | Stop

2
B
A

Packet # Name TimeStamp ||t Address Write A-ACK | Data

Bus1(I2C)

Start 3D Write A-ACK 94 D-

Data Data Data
ACK 01 D-ACK 0o D-ACK 02 D-ACK | Stop

Packet # TimeStamp [[JSiSR Address)] Write | A-ACK [[Data Data Data Data

Bus1({I2C) 97.24ms Start 3D Write | A-ACK | 98 [ DACK | 0A | DACK | FE | D-ACK | FF | D-ACK | Stop
Packet # Name TimeStamp |[JISEM P Eddress)| write | A-ack [IData Data Data Data

Bus1(I2C) . Start 3D Write | AACK | 98 [ DACK | 0C | DACK | 3F | D-ACK | 00 | D-ACK | Stop
Packet # TimeStamp [[JSEaMN Address’] Write | A-ACK [Data Data Data Data

Bus1(12C) 98.19ms Start 3D Write | A-ACK | 98 [ D-ACK | 0D | D-ACK | 3F | D-ACK | 00 | D-ACK | Stop
Packet # Name TimeStamp |[JISEM P Eddress)| write | A-ack [IData Data

Busi{l2C) |98.6625ms | Start 3D Write | A-ACK | AD | D-ACK | A4 | D-ACK
Packet # Na TimeStamp |[ISEaRIl Address’| Read A-ACK [ Data ||JEECKH Daia ISR Stop  Description

Bus1(I2C) 98.9525ms Read

D-ACK D-MNACK

Master NACK

Packet # Name TimeStamp Address | Write A-ACK

Bus1(I2C) 144.0325ms Start 3D Write A-ACK

]

Data Data
D-ACK D-ACK D-ACK D-ACK | Stop

Sensor ChiplD
ChipID Register Address: 0xA0A4.
CHIP ID: 0x2877.

When developing the sensor driver, you can check the chip id.

D. ToF Sensor Starthtnp configurations :

Operation Configurations

Camera START ~ Ox39400 — 0Ox0001

Camera STOP Ox9400 — 0x0000

Comments

0x9400 is the
command
register address

0x9400 is the
command
register address




MIPI clk setting

MIPI_PLL.xIsx
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MIPI clk setting

project.h, kdrv_pll.h and kdrv_clock.c

lI,I'Jt'
clock setting
i
gdefine SCPU_MHE SCIU_400
gdefine AYI DDR MHZ 2T DDR 533
T T T —
l gdefine MRY0 MHZ MEXO 1320
gdefine DST MHZ DST_500
gdefine RUDIO_MHZ LDO_12p28E
F#PLLE 1440MHZ const T PLLnConfig mrx0 _clk tbl[MRXO0 CLE TOTAL SUPPORTED] =
#define PLL3_1440 M5 1 [
#define PLL3_1440 NS 120 £f0x78 //T720MHz CFG1
#define PLL3_1440_PS o I
#define PLL3_1440_ IS5 u] (7200000007,
#define PLL3 1440 MS MASE ({PLL3 1440 MS&0x07 )<< {PLL3_1440_MS_MASK|PLL3_1440 NS _MASK|PLL3_1440_PS_MASK|PLL3_1440_I5 MASK|PLLn DISABLE MASE),
#define PLL3_1440_N5_MASE { {PLL3_1440 NS&0x1FF) (PLLZ TIMER) - - - - - - - -
#define PLL3_1440_P5_MASE { {PLL3_1440_PS&0x0F ) (NULLT ’
#define PLL3_1440_I5 MASE {{PLL3_1440_IS&0x03 )<< ; S
#define PLL3_TIMER 0x4C0 ! (PLL3_DIV_MASE)
( //PLL: ze40MHZ N\ 4 . N\
#define PLL3_2£40_MS 1 //1320MH=z CRCL
#define PLL3_2£40_NS 220//220 /£ f0xde A
gdefine PLL3_2€40_PS a {l3z0000000), ~
fdefine DLL3 2640 IS a {PLL3 2640 MS MASK|DLL2 2640 NS MASK|DLL23 2640 DS MASK|DLL3 2640 IS MASK|DPLLn DISZELE MASK),
gdefine PLLZ_2€40 M5 MASE { (PLLE 2640 MSs0:07 )<<lé) (PLL3_TIMER),
gdefine PLL3_2£40 N5 MRSE { (DLLZ_2€40 _NSs0xlFF) (WULLY ,
gdefine PLL3_Z&40_ PS5_MASKE {{PLL3_2¢40_PS&0x0F ) (PLL3_DIV_MASK 2)
#define PLL3_2£40_I5 MASE {{PLL3_2€40_ISe0x03 )<< B) 1
\_#define PLL3 TIMER 0x4C0 Y, \_ y,

FFACEIREO_DIV  f/EscClk=36(20MHz), csirx wc pclk=l12(€0MH=z), csirx clk=24 (30MH=z)

#define PLL3_CSIO_TEESC 0x23

#define PLL3_CSIO_CS5T 0x17

#define PLL3_CSIO_WCO 0x0B

#define PLL3_DIV MASE {{PLL3_CSIO0 _CSI) | {PLL3_CSIO_WCO0<<2) | (PLL2 CSI0_TEESC<<lel)
FFCEIREO_DIV //For ToF IRSZS877c sensor

#define PLL3_CSIO_TEESC 2 0x3F

#define PLL3_CSIO_CST_2 O0xll

#define PLL3_CSIO_WCO_2 0x07

gdefine PLL3_DIV_MASE 2 {{DLL3_CSI0O_CSI_2) | (PLL3_CSI0_VCO_Z<<B) | (PLL3_CSI0_THESE Z<<1&))




CSIRX PHY and CSIRX Controller setting

board.h and project.h

e board.h ° project_h

FFCEIRE fdefine CAM ID MRX 1
fdefine CSIBX V5TU LINE u}
- - #define MIPI CRM REE u]
fdefine CSIRM MCR LSB il #define MIPT CRM NIR 1
fdefine CSIRX MCE_MSBE 1 #define MIPI LANE RCB 2
- - fdefine MIPI_ LAONE NIR 2
#define CSIBEX VSTR IRSZE77C Ox50 Fioxl fdefine SENSCR RES RCGE SENSOR_RES &£40_480
fdefine CSIEY VSTER IRS2877C Qe Finms #define SENSCOR RES NIR SENSCR_RES 420_g40
gdefine CSIRY HSTR IRSZETTC OxE F/0xam gdefine IMESRC_FORMAT REE IM= FORMRT RGEBSES
f#define CSIEM DFTR IRSI277C 0xls S 030 gdefine IMGESRC FORMAT NIR IMz FORMAT RAWS
gdefine CSIBRX SETTLE CHNT IRS2277C Oxd FA0xBS SO
- - - #define CSIRX O TCH 50
gdefine CSIRX 0 HRTV 100
#define CSIRX 0 _WSTU CEIRX VSTIU PIXEL
gdefine CSIRX 0 MCR CSTR¥ MCR ILSB
#define CSIBRX 0 WSTR CEIRX WSTR IR52277C
gdefine CSIRX 0 _WSTER CSTRX VSTER IRS2EBTTC
#define CSIRX 0 HSTR CEIRX HSTR IR52277C
gdefine CSIRX 0 PFTR CSIRX PFIR TIRS2277C

#define CSIRX 0 SETTLE CNT CEIRX SETTLE CHNI_IRS2E77C




dpi2ahb setting

board.h and project.h

* board.h * project.h

J* DZR Packet type register */
#define D2R PT YUWV422

- < e gdefine D2A 0 _INDUT SBC D2A SRC CSIRY
fdefine D2R_PT_RGBSES #define DZA 0 _FIFQ THEE D2h FT IRS2277C
fdefine D2A DT RCBSSS #define D2A 0 DROD FREME NUM a
fdefine DZR_PT_RRWS #define DZA 0 PRCEET TYDE D24 PT REW1Z
fdefine D2h BT RAW1O #define D2A 0 DATA ALICN D2E D& _LSH
fdefine D2R_PT_RRAW12 #define DZA 0 _VSYNC PL DCA_"S?HH PL_IRS2E77C
fdefine D2h DT RAW1d fdefine D2A_0_HSYNC_FL D2A HSYNC DL IRS2877C
fdefins DIR FT RAWLE gdefine D2A_0_TILE_AVE EN IMEERC 0 _TILE ave

_. g¢define D2A 0 TILE AVE SIZE Dzi TILE AVG SIZEl2:
$define D2A SRC CSIEX 0 - =
gdefine D2A SRC_EXT DPI 1
gdefine D2A DA LSB 0
$define D2A_ DA MSB 1
$define D2A DOLARITY L 0
gdefine D2A POLARITY H 1
gdefine D2A FT IRS2ZE77C 0120
$define D2A_FT (L2145 0150
#define D2A FT SCL32CS 0x1E0
$define D2A_FT_EXTERN 0:2E0
$define D2A TILE AVE SIZE12S 0
#define D2A TILE AVE SIZE&4 1
$define D23 TILE AVE SIZE32 2

#define D2R VSYNC DL IRS52277C D2n POLARITY L
gdefine :'...A 'JSYNC PL L2145 D2n POLARITY L
gdefine :l"i"" 'JSYNC PL SCl32E58 D2n POLARITY L
gdefine :'...A 'JSYNC PL EXT D2n POLARITY H




Analysis tool - Octave

Octave_show_img.m

* https://www.gnu.org/software/octave/download

== Microsoft Windows

Note: All installers below bundle several Octave packages so they don't have to be installed separately. After installation type pkeg list to list them. %
Read more.

« Windows-64 (recommended)
« octave-6.3 0-wB4-installer exe (~ 325 MB) [signature] -
« octave-6.3.0-wB4.7z (~ 319 MB) [signaturg]
= octave-6.3.0-wB4 zip (~ 568 MB) [signature]

« Windows-32 (old computers)




Analysis tool - Octave

Octave_show_img.m

| + | TOF sensor
e EH =H s

= v 4 » A > ZEEZE (D) » Albert » TOF sensor
2% guEs E il

LR 1§ e e s I ——— PR
5 720_to_TOF _Transfer_board.zip 2021/8/27 T 03:31 EEHY (zipped) .. 293 KB
=] Modeg_80_60_10fps.tat 2021/8/31 T 0405 T XH 5 KB
=] 0358_80_60_30fps_2freq.tt 2021/8/31 TE 0405 WE¥HE 5 KB
@' tof_raw_6_singal_mode.bin 2021/9/6 T 01:17 BIM B2 1,507 KB
@' tof_raw_7_singalmode. bin 2021/9/6 T 03:31 BIM B 1,507 KB
@' tof_raw_8_singalmode.bin 2021/9/6 T 03:33 BIM B2 1,507 KB
@' tof_raw_9_singalmode bin 2021/9/6 T 03:38 BIM B2 1,507 KB
1 @' tof_raw_10_singalmode.bin 2021/9/6 T 04:57 BIM B 1,507 KB
. B3 tof raw_test_01.bin 2021/9/13 T 0323 BIN 8= 1,507 KB
@' tof_raw_test_03.hin 2021/9/13 T 03:27 BIM B 1,507 KB
I &3 tof raw test 04.bin 2021/9/13 TS 03:30  BIN BE 1,507 KB
I & tof raw_test 05.bin 2021/9/13 F503:32  BIN 22 1,507 KB
| D 0224 INIT_Short_15FPS 2021/9/13 T 05:26 LELE S KB
1 e e W0 doorl . 2021/9/14 FE 1105 = 1,551 KB
@' tof_raw_test_001.bin 2021/9/14 T 02:03 Bl 1,507 KB
(_; Octave_show_img.m 2021/9/14 T 02:04 [ 3KB
| . —— 2021/9/14 T 02:16 Microsoft Excel ... 319 KB
@ ToF sensor driver introduction on KL72..  2021,/9/14 -5 04:24 Microsoft Power... 2622 KB

2EEE CER1EEE 729k #HERSE
ZEE: Microsoft Edge PDF Document, 70/ 720 KB, (§27 S 88: 2021/8/27 £ 11:32




Analysis tool - Octave

Octave_show_img.m

{_ Octave — O x
File Edit Debug Window Help Mews

h Ij Current Divectory: | C:\Tsrshzer e i i‘
File Browser & X Editor F X
- lsarsfuser ” % m File Edit View Debug PBRun Help

] A B [T =
s Al L - .31 3'_1 =i an = n

andesight Octave_show_img m [

config 13 o

dotnet 14 |- if (numel (img v) == 3]

I v 15 title(gca, sprintf | ¢ Xy ¥y img w(1l), img w{2Z), img w({3)));

AGleTe 16 elseif (numel (img v) == 1)
Workspace ¥ X 17 titleigca, sprintf | . X, ¥, img v)):
Filier |:| 18 - endif

e 15 | endfunection
Mame Class Dimension Value 2 on L
DCS13 double 640x240 [20, 15, 16,13, . 21 W=640:
DCS24 double 640x240 [26, 32, 30, 25, ... 2z; B=24l; o

23 img num ¥¥% singal freqg -:=5 dual freqg -> 9
H double 1x%1 241 W 24 offset
£ > a5
Commend History g = 26 bfile = fupenm £ file name
Filter |:| 27 bdata = fread ile, :
28

Octave_show_img 2 2% image = reshape(bdata ,[W H*img num]);:
Octave show img 30 img0 = image(:,Ll:H):
Cctave show_ img 2l imgl = image(:,H+l+offset:2*%H); W
Octave_show_img v | line: 31 col 32 encoding: SYSTEM (CP950) eol: CRLF
< > Comumand Window Diocumentation Yanable Editor Editor




Analysis tool - Octave

Octave_show_img.m

Workspace

8 X
Filter [ ]
Name - Class Dimension Value Attribute
refVoltage double 1x1 4366848
resistorVoltageRatio double 1x1 0.13380
tempKelvin double 1x1 A7 8
temp_Celsius double %1
vDiffRatio double 1x1 0.50822
vINtc1 double 1x1 9720576
vNtc1_h double 1x1 2373
vNtc1 | double 1x1 768
vNtc2 double 1x1 12615936
vINtc2_h double 1x1 3080 b
Command History F X




Analysis tool - Octave

Octave_show_img.m

HSINGAL FREQUENCY 640 x 1205 (640 x 241 x 5) raw pixel.

. -
.I . .
33 i 38 abk (38 i a4d 384 =1 388 &id




Analysis tool - Octave

Octave_show_img.m

#DUAL FREQUENCY 640 x 2169 (640 x 241 x 9) raw pixel.
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