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1. Product introduction

1.1. Description

DY-256M is a long-wave infrared (8~14um, LWIR) micro thermal imaging module that can
convert the thermal radiation of an object into images and temperature data. The product is
small in size and low in power consumption, apply to security monitoring, temperature

measurement tools, smart home appliances and other fields.

1-1. DY-256M
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Features

Focus on the consumer thermal imaging market

256x192@12pmWLP high-performance vox uncooled infrared detector
High speed 25Hz frame rate

Excellent lens optical design, adjustable focus position

Support full array temperature data output
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Self-developed ISP dedicated chip, user friendly, low power consumption, good performance,
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Application scene

Smart life: smart home appliances, smart sensors

Handheld terminals: temperature measurement tools, night vision equipment
Security inspection: industrial monitoring, perimeter scanning, power detection
Fire rescue: fire warning, fire helmets
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And more
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2. Model options
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2.1. Introduction

2-1. DY-256M

IR Lens Enhancement Temp measurement e
resolutio
n
256x192 04010X: 4.0mm F1.0 H: high quality WR: industrial XX: fix
) _ , measurement
06812X: 6.8mm F1.2 S: high quality/wide . focus
¢ itch HR: high response
09010X: 9.0mm F1.0 measurement range switc
FA: manual

13012X: 13.0mm F1.2
focus

Note 1: High-quality mode refers to the original high-gain mode. In this state, the module response rate is high,
the imaging effect is good, but the temperature measurement range is narrow; wide-range mode refers to the
original low-gain mode. In this state, the module response rate is low, the imaging effect is poor, but the

temperature measurement range is wide.

Note 2: The focus here refers only to manual focus. There is no electric focus version or zoom version.

2-1. Fix focus 2-2. Manual focus
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2.2. Model options

2-2. DY-256M
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DY 256 06812X S WR XX

—

2 DY 256 09010X S WR XX

DY 256 04010X S WR XX
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4 DY 256 13012X H WR XX -

5 DY 256 09010X S WR FA Manual focus
6 DY 256 04010X S WR FA Manual focus
7 DY 256 04010X S HR FA Manual focus

2.3. Lens option

2-3. DY-256M Lens

Lens Detection distance Recognition Identification Measurement distance

04010X lens: 4.0mm 0.33m~oo 430m 108m 54m
F1.0
FOV: 45°x33°
IFOV: 3mrad
06812X lens: 6.8mm 0.8m~oco 680m 170m 85m -
F1.2
FOV: 26°x20°
IFOV: 1.76mrad
09010X lens: 9.0mm | 1.69m~oo 900m 225m 112m | 0.25m~25
F1.0 "
FOV: 20°x 15°
IFOV: 1.33mrad
13012X lens: 13mm 2.93m ~co 1300m 325m 162m -
F1.2

FOV: 13°x10°

IFOV: 0.92mrad

Note 1: The above detection distance, recognition distance and identification distance are estimated based on the
Johnson criterion with pedestrians (1.8x0.5x0.3m) as the target; the temperature measurement distance is

estimated based on a surface source blackbody with a diameter of 0.15m.
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3. Specification

3-1. DY-256M
et
Detector type Uncooled Vox
Spectral range 8~14 ym
IR resolution 256x192
Pixel 12um
NETD <50mK @25°C, F#1.0, 25Hz
Thermal time constant <10ms
Refresh rate <25Hz
Non-uniformity correction Automatic shutter correction
Image output 10bit/14bit (switchable)
Focus Fix or manual
Measurement range -15°C~150°C (high quality) 50°C~550°C (wide range)
Accuracy +2°Cor +2%
Power 1.8V, 3.3V
Image date interface VoSPI/DVP
Control interface 12C
Consumption Normal: 270 mW

Shutter: 1200mW

RAMBRE (FSRLMES)

Dimension 2Tmmx2Tmmx2Tmm
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Environment

Working temperature image: -40°C~80°C
measurement: -10°C~75°C

Storage temp -45°C~85°C

Shock 25g, 11ms

Note: The default voltage level is 3.3V. The voltage can be switched to 1.8V through the control
instruction VCMD_SWITCH _DVP_VOL.
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4. Hardware introduction

4.1. Pin definition

DF40C-50DP-0.4V(51)
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4-1. DY256 AR5 HER

4-1. DY-256M module pin definition

Pin Pin name

number

1. 50 VDD50 POWER

2.4, 7, GND GND
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5. 46 VDD18 POWER
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VO1_DATA14(SPI_CS)

VO1 DATA11

I/O

I/O

DVP data signal, SPI HEIEH
BX SPI_CS

DVP

22

29

32

34

36

43

VO1_HSYNC

IC_SLV_SCL

IC_SLV_SDA

VO1_DATA15(SPI_CLK)

VO1_DATA12(SPI_MISO)

VO1 _DATA8

X0

1/O

I/O

I/O

DVP 13RIEES

[IC time signal

[IC data signal

DVP data signal, SPI HES
FBRY, SPI_CLK

DVP data signal, SPI HES
FRE SPI_MISO

DVP data signal
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4.2. Power supply

The detector used in the module is sensitive to power supply noise, especially the noise of the
analog part, which can be directly reflected in the imaging video. The following table shows the

maximum noise, typical operating current and maximum current that the module can tolerate.

4-2. DY256 Voltage, current and noise

E] I = A5 Min Max noise
voltage 7 (1Hz~50KHz)
VDD50 Normal 4.5V 5V. 55V 40.7mA 77.5mA 200pV (1Hz~50KHz)
VvDD33 Shutter 3.15vV | 3.3V | 345V 753mA | 294mA 50mV (1Hz~50KHz)
pressed

Shutter 315V 33V 345V 317mA 772mA
pressed

VDD18 Normal 1.717Vv . 18V | 1.89V  5mA 40mA 50mV (1Hz~50KHz)

5. Development

5.1. Software

» Demo: Falcon Application
¥ Development kit: Windows, Linux, Android, RTOS

5.2. Control and data transmission

The device control interface uses standard 12C, with a maximum clock frequency of 400KHz,

complies with the CCl protocol in MIPI CSI-2, and a 7-bit I2C address of 0111100b.

5.2.1. DVP
Data interface
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TO

VSYNC ﬁ ) ]: L
B Ty T2 Ta T T LN ,,,iiu..;

HSYNC | L -7J I!}LJ ]| |

DATA A ‘(:EQ/ A

5-1. SMEE RS R E

Supports internal coding synchronization signal and external line and field synchronization signal, 8-bit parallel
port transmission mode.

Data format

PUNRNELES:S

5-1. DVP #iEHE=VIHAA

Data type Data format
Image Original image Y14/Y10
Pseudo color YUv422
Temperature Temp data Y14
Image + Temperature Image and temp YUV422 +Y14

5.2.2. VoSPI

Data interface

The data output interface is VoSPI (Video out SPI interface). It uses the Motorola Serial Peripheral
Interface (SPI) 4 lines interface protocol. VOSPI defines two data read commands, including reading
a new frame and continuing to read the current frame. Reading a new frame is used for the SPI

master to obtain a new frame of image from RS001. When a frame of image is too long and cannot
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be transmitted in one time, continuing to read the current frame is used to continue the

transmission of the new frame of image previously read.

VoSPI Timing Description

A. 256x192 image or temp

B. 256x192 (Image and temperature), obtain the corresponding data by sending image stream
command or temperature stream command

-11-
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5-3. SREREEN S RIINAT FRE]

SEfEL
TR B
% 5-2. VOSPI #iEtE=itea
st i U
Image Original image/pseudo  (Y14/Y10)/ YUV422
Temperature Temp data Y14
Image + Temperature Image and temp YUV422 +Y14

5.3. t=4HTIDEE

5-3. DY-256M
Ihge SEMAZEN &it
REV=miER SDK/ Firmware BESN 3. PN 18, EHHRAE
BEFRINRE SDK + Firmware
Rl Firmware BEEN &R ERRIER. Btk

FR. REES

BRI IRIR SDK
IREVFNZS FPA iBE Firmware
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nBsEnes SDK/ Firmware BIENERETEE. RMEXREE. Bink
B, KSBEYR
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MRS SDK/ Firmware EEEMNEX. SNEE, RINRE, &
ENRAE. SIMERYR, F9E

Pt vadlE Firmware SDK B sziFBnhtiE

RIRETEE SDK

AFEEIME SDK/ Firmware

MsigiE Firmware

AGC Firmware

3D #1=rhEiR Firmware CUERTIEPRIR, SimpEIR

IRITHRIE Firmware

BIGE. NEEE. BB SDK/Firmware BJiEdE 90°8 180 °

a1y Firmware RAPOKKR, 480N, BRAERKR. 48

fh¥ SDK/ Firmware
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6. Structure and size

Note 1: The fixed focus version takes DY 256 06812X as an example

Note 2: The adjustable focus version takes DY 256 09010X as an example
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Fixed focus
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Adjustable focus

7. EeE@EN
7.1. USB {RRR4EHYE

USB i&E#%E880S: FWFS-08R1-04-19
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3020104377
MINIS4O_RTSS8xn_BRD_PCB_VI_2

7-1. USB interface definition

SIFS SIHIEFR ESi%) i% BF
1 VBUS _IN Power HMNEBERREIAN /I 5V
2 GND GND it
3 USB_DP /0 USB2.0 524
4 USB DM I/O USB2.0 (584
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