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 D E S C R I P T I O N  

 The LX1970 is a new technology light 
sensor with spectral response that 
emulates the human eye.  

This device is ideal for monitoring 
ambient light for brightness control 
systems in flat panel displays.  It has a 
unique photo diode arrangement (patents 
pending) with a peak response at 520 nm 
while sharply attenuating both ultra violet 
and infrared wavelengths. 

The photo sensor is a PIN diode array 
with an accurate, linear, and very 
repeatable current transfer function.   

Photo current is multiplied by 
integrated high gain amplifiers and is 
made available at two output pins; one a 
current source and the other a current sink.  

These currents can easily be converted 
to voltage by adding a single resistor at 
either or both outputs.  Voltage gain is 
determined by the resistor value typically 
in the 10KΩ to 50KΩ range.  

With accurate internal gain amplifiers, 
design complexity and cost are greatly 
reduced. 

The LX1970 is available in the 8-pin 
MSOP. 

 IMPORTANT: For the most current data, consult MICROSEMI’s website: http://www.microsemi.com  

 K E Y  F E A T U R E S  

  Approximate Human Eye 
Spectral Response 

 Low IR Sensitivity 
 Highly Accurate & 

Repeatable Output Current 
vs. Light 

 Voltage Scalable 
 Temperature Stable 
 Integrated High Gain Photo 

Current Amplifiers 
 Complementary Current 

Outputs 
 No Optical Filters Needed 

 
 A P P L I C A T I O N S  

  PDA 
 Notebook PC 
 LCD TV 
 Tablet PC 
 Cell phones  

 
 P R O D U C T  H IG H L I G H T  

 

I SNK

I SRC

Ambient
Light

VOUT

VDD

GND

0.3V Typ

0.3V TYP

50K4.7uF

LX1970

VDD

50K4.7uF

SNK

SRC

 
 
 

 PACKAGE ORDER INFO 
  

TA (°C) DU
Plastic MSOP 
8-Pin 

-40 to 85 LX1970IDU  
  

Note:  Available in Tape & Reel.   
Append the letter “T” to the part number. (i.e. LX1970IDUT) 
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 A B S O L U T E  M A X I M U M  R A T I N G S  
  

VDD ................................................................................................................. -0.3 to 6 VDC 
SNK/SRC (Output Compliance Voltage)........................................... -0.3 to VDD + 0.3VDC 
SNK/SRC (Maximum Output Current)................................................... Internally Limited 
Operating Temperature Range ........................................................................ -40 to +85°C 
Storage Temperature Range.............................................................................-55 to 125°C 
Solder Reflow Peak Temperature (Soldering 10-30 seconds)....................................240°C 
 
Notes:  Exceeding these ratings could cause damage to the device.  All voltages are with respect to 

Ground.  Currents are positive into, negative out of specified terminal. 
 
 Solder reflow to follow:   IPC/JEDEC J-STD-020B 7/02 Sn-Pb Small Body Profile 
 
 

 
 

 TH ERMAL  DATA  

 DU  Plastic MSOP 8-Pin 
THERMAL RESISTANCE-JUNCTION TO AMBIENT, θJA 206°C/W 
THERMAL RESISTANCE-JUNCTION TO CASE, θJC 39°C/W   

 P A C K A G E  P I N  O U T  
 

VSS

NC

NC

SNK

VDD

NC

NC

SRC

1

2

3

54

6

7

8active area

 
DU PACKAGE 

(Top View) 
 

1

2

3

45

6

7

8

1970

xxxx

 
 

DU PACKAGE 
(Bottom View) 

 
xxxx = Denotes Date Code / Lot Information  

  
 
 

 F U N C T I O N A L  P I N  D E S C R I P T I O N  
 NAME DESCRIPTION 

VDD Input Supply Voltage 
VSS Ground Reference for Power and Signal Output 
SNK Output Current Sink 
SRC Output Current Source  

 
 

 S I M P L I F I E D  B L O C K  D I A G R A M    P A C K A G E  P H O T O  
 VDD

VSS

SNK

SRC
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 R E C O M ME N D ED  OP E R A T I N G  C O N D I T I O N S  
  

LX1970  Parameter 
Min Typ Max 

Units 
 
      
 Supply Voltage (VDD ) 2¹  5.5 V 
 SNK Compliance Voltage Range VSS +0.5  VDD V 
 SRC Compliance Voltage Range VSS  VDD - 0.5 V 
 SNK/SRC Output Resistor Range 10  1000 KΩ 

Note 1:  SRC output will work down to VDD=1.8V  
  

 
 E L E C T R I C A L  C H AR A C T E R I S T I C S  

 Unless otherwise specified, the following specifications apply over the operating ambient temperature -40°C≤  TA≤  85°C, VDD = 2V to 
5.5V, RLOAD= 50Kohms, Direct Light Input² of 14.6µW/cm2 except where otherwise noted.  

 
LX1970  Parameter Symbol Test Conditions 

Min Typ Max 
Units 

 
 Supply Voltage Range VDD  2  5.5 VDC 

 Input Supply Current IDD VDD = 3.0V, ISRC = 38µA, ISNK= open 60 85 110 µA 

 ISRC VDD = 3.0V 30 38  46 µA 

 
Output Current 3 

ISNK VDD = 3.0V  -30 -38 -46 µA 

 Output SNK/SRC Current Matching IMATCH VDD = 3.0V  0.5 2 % 

 SNK Minimum Compliance Voltage SNKVMIN VDD  = 3.0V, @ 95% of nominal output 
current  VSS +0.3 VSS +0.5 V 

 SRC Maximum Compliance Voltage SRCVMAX VDD  = 3.0V, @ 95% of nominal output 
current  VDD – 0.3  VDD – 0.5 V 

 SNK/SRC Output Dark Current IDARK VDD = 5.5V, No Light  10 300 nA 

 Wavelength of Peak Sensitivity λPS   520  nm 

 Half Reception Angle θ½   ±60  deg 

 Supply Voltage Coefficient of Output 
Current PSRR VDD = 2V to 5.5V  2.2 5 %/V 

 Resolution Limit Due To Random Noise  Minimum usable resolution  146  nW/cm2 

 Sensitivity @ 540nm (peak)  Irradiance current responsivity   2.6   A/(W/cm2)

 Sensitivity Change @ 910nm 4  
Current responsivity change with 
additional direct light input of 14.6µW/cm2

at 910nm 
-5 0 5 % of peak

 Radiant Sensitive Area  Photodiode area  0.369  mm2 
  

Note 2:  The input irradiance is supplied from a white light-emitting diode (LED) optical source adjusted to impose 14.6µW/cm2  at 555nm on the sensor’s 
surface. 
Note 3: See Figure 1 
Note 4: See Figure 2 
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 M E A S U R E M E N T  C I R C U I T  C O N F I G U R A T I O N S  
   
 

A

A

VDD
VS

ISNK

ISRCWhite
LED

Current
Source

LX1970

 

A

VDD

SRC
IR LED
910nm

LX1970
White

LED

Current
Sources

%

 

 Figure 1 – Light Current Measurement Circuit Figure 2 – IR sensitivity Measurement Circuit 

 
 
 

 A P P L I C A T I O N  N O T E S  
 LIGHT UNITS  

  In converting from µW/cm2 to Nits it is necessary to 
define the light source. Nits are units for a measurement 
of luminance, which is the apparent brightness of an 
illuminated flat surface. µW/cm2 is a measurement of 
irradiance or the measurement of electromagnetic 
radiation flux both visible and invisible.  The first step in 
the conversion process is to convert irradiance to 
illuminance, which essentially involves running the 
irradiant flux through a photopic filter. In normal ambient 
a photopic curve is used and in dark ambient a scotopic 
curve (dark adapted eye) is used.  If the light is composed 
of only one wavelength, a conversion chart will tell the 
conversion factor to convert µW/m2 to lux (lumens/m2). 
If more than one wavelength is used, the light spectrum 
of the irradiance must be applied to the photopic filter to 
determine the resultant illuminance.  The most sensitive 
wavelength for the normal light adapted human eye is 
555nm.  At 555nm, the conversion factor is 683 Lux = 
1W/m2 = 100µW/cm2. Therefore 14.6µW/cm = 100 lux at 
555nm. 

 

 The next step in the conversion process is to convert 
illuminance to luminance. The units for illuminance are lux or 
lumens/m2. The units for luminance are Nits or lumens/m2-
steradian.  Assuming the illuminance falls on a Lambertian 
surface which has perfect dispersion and total reflection, the 
conversion from lux to nits is 3.14 lux falling on a Lambertian 
reflector produces 1 Nit. Therefore 100 Lux will produce 31.4 
Nits. 

If the photo sensor had a truly photopic response, it would 
produce the same output current for the same number of nits or 
lux, regardless of the color of the light. However, because the 
match is not perfect, there is still wavelength dependency 
particularly at the ends of the visible spectrum.   

In the case of the LX1970 the peak photo response is at 
520nm, however depending on the light source, what the 
human eye perceives as ‘white’ light may actually be composed 
of peak wavelengths of light other than 520nm.  For instance a 
typical fluorescent lamp includes dominant light not only near 
550nm but also at 404 and 435nm.  Incandescent light sources 
such as standard tungsten lights generate substantial IR 
radiation out beyond 2000nm. 
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 A P P L I C A T I O N  E X A M P L E S  
 The following examples present both fully automatic 

(no user input) and semi-automatic to fully manual 
override implementations.  These general guidelines are 
applicable to a wide variety of potential light control 
applications.  The LX1970 can be used to control the 
brightness input of CCFL inverters (like Microsemi’s 
PanelMatch™ inverter family, or line of controller IC’s).  
Likewise it can interface well with LED drivers like the 
LX1990 and LX1991 sink LED drivers, or boost drivers 
like the LX1992 and LX1993.  

In each specific application it is important to recognize 
the need to correlate the sink and source current of the 
LX1970 for the target environment and its ambient light 
conditions.  The mechanical mounting of the sensor, light 
aperture hole size, use of a light pipe or bezel are critical 
in determining the response of the LX1970 for a given 
exposure of light. 

R1
R2 C1

10µF

3V
To inverter brightness

input or LED driver
controller.

N/C

3.3V or 5V

VSS

VDD

SRC

SNK

 
Figure 2 

The example in figure 2 shows a fully automatic 
dimming solution with no user interaction.  Choose R1 
and R2 values for any desired minimum brightness and 
slope.  Choose C1 to adjust response time and filter 50/60 
Hz room lighting.  As an example, let’s say you wish to 
generate an output voltage from 0.25V to 1.25V to drive 
the input of an LED driver controller.  The 0.25V 
represents the minimum LED brightness and 1.25V 
represents the maximum.  The first step would be to 
determine the ratio of R1 and R2.   

R2111
0.25V
3.0V

R2R1 ×=−= 



  

Next the value of R2 can be calculated based on the  
maximum output source current coming from the  
LX1970 under the application’s maximum light exposure, 
lets say this has been determined to be about 50µA .  
Thus R2 can be calculated  first order as  follows: 

275KΩR211R125KΩ
50µA
1.25V

R2 =×=∴== 



  

The output node will actually reach 1.25V when the source 
current from the LX1970 is only about 44µA  since about 
6µA of current will be contributed from  R1.  This assumes a 
high impedance input to the LED driver.  In Figure 3 user 
adjustable bias control has been added to allow control over 
the minimum and maximum output voltage.  This allows the 
user to adjust the output brightness to personal preference 
over a limited range.  The PWM input source could of course 
be replaced with an equivalent DC voltage. 

R1
40K R2

25K
10µF

To inverter
brightness input or

LED driver
controller input.

N/C

3.3V or 5V

VSS

VDD

SRC

SNK

3.3V PW M

 
Figure 3 

Figure 4 shows how a fully manual override can be quickly 
added to the example in figure 3.  In addition to the gate to 
turn on and off the LX1970, a diode has been inserted to 
isolate the LX1970 when it is shut down. 

30K
30K10µF

To inverter
brightness input or

LED driver
controller.

N/CVSS

VDD

SRC

SNK

PW M

CMOS
Gate

60K

3.3V

Diable
control

 
Figure 4 

The preceding examples represent just a few of the many 
ways the sensor can be used.  For example since there is also 
a complimentary sink output a resistor from VDD to SNK 
could develop a  voltage that could be compared (with some 
hysteresis)  to a fixed reference voltage and develop a logic 
shutdown signal.  If the application is utilizing a transflective 
or reflective LCD display such a signal could disable the 
backlight or front light to the display when reaching sufficient 
ambient light.  
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 RESPONSE  V S  WAVELENGTH  I S N K  ST EP  RE SPONS E  
 

 

 

0
2
4
6
8

10
12
14
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0 0.5 1
Time (Seconds)

A
m

pl
itu

de
 (µ

W
/c

m
2 )

 
Load = 10kΩ and 1µF 

Photo Step = Direct Light Input of 14.6µW/cm2 

 
 SMALL  S IGNAL  FREQU ENCY RE SPONS E   D A R K  C UR R E N T  V S  T E M P  

 

-45

-35

-25

-15

-5

5

10 100 1000 10000 100000
Frequency (Hz)

A
m

pl
itu

de
 (d

B
)

0.73µW/cm2
2.63µW/cm2
13.14µW/cm2

 
VDD = 3.0V, SNK , Three Light Levels, No Filtering 

 

0.01
0.1

1
10

100
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Temperature (ºC)

D
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k 
C

ur
re

nt
 (n

A
) VDD=5.5V
VDD=1.8V

 

 
 

 SNK  OUTPU T  P SRR   G A I N  V S  T E M P  
 

-120.00
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-20.00
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20.00

1 10 100 1000 10000 100000

Frequency (Hz)

A
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B
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13.14µW/cm2

 
VDD = 3.0V 

Load = 10kΩ and 1µF to Ground 
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G
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)
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VDD = 3.0V 

Direct Light Input of 13.14µW/cm2 
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 V E R T I C AL  D I R EC T I O N  R E S P O N S E   H O R I Z O N T A L  D IR EC T I O N  R E S P O N S E  

 

 

1

 

 

1

 

 S N K  C O MP L I A N C E  V S  C U R RE N T   S R C  C O MP L I A N C E  V S  C U R RE N T  
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VDD = 3.0V 
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VDD = 3.0V 

 

 S R C  C U RR E N T  V S  L I G H T  ( L U X )    
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VDD = 5.0V; SRC = 10K & 4.7µF to GND 
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 P A C K A G E  D I M E N S I O N S  

 DU 8-Pin Miniature Shrink Outline Package (MSOP) 

N L

P

K

M

B

D

GH

C

A

 

MILLIMETERS INCHES Dim MIN MAX MIN MAX 
A 2.85 3.05 .112 .120 
B 2.90 3.10 .114 .122 
C – 1.10 – 0.043 
D 0.25 0.40 0.009 0.160 
G 0.65 BSC 0.025 BSC  
H 0.38 0.64 0.015 0.025 
J 0.13 0.18 0.005 0.007 
K 0.95 BSC 0.037 BSC 
L 0.40 0.70 0.016 0.027 
M 3° 3° 
N 0.05 0.15 0.002 0.006 
P 4.75 5.05 0.187 0.198  

 

Active Area
Required Minimum Light footprint
Bonding / Wafer area

Examination of
Active Area

Recommended light footprint pattern

P1

Active Area

a

A

B

C

LC

 

MILLIMETERS INCHES Dim   
A 1.22 0.048 
a 0.85 0.033 
B 0.60 0.024 
C 0.60 0.024 

 
P1 2.5 0.98 

 
Note: 
P1 represents a possible light footprint and its 
dimensions are not subject to strict tolerances.  Only 
the active area of the device is required to be covered 
with light.  This larger footprint is designed to ensure 
coverage of the device’s active area. 
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 N O T E S  

  

 
 PRODUCTION DATA – Information contained in this document is proprietary to 

Microsemi and is current as of publication date.  This document may not be modified in 
any way without the express written consent of Microsemi.  Product processing does not 
necessarily include testing of all parameters.  Microsemi reserves the right to change the 
configuration and performance of the product and to discontinue product at any time. 
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 SUNSTAR商斯达实业集团是集研发、生产、工程、销售、代理经销 、技术咨询、信息服务等为一体的高

科技企业，是专业高科技电子产品生产厂家，是具有 10 多年历史的专业电子元器件供应商，是中国最早和

最大的仓储式连锁规模经营大型综合电子零部件代理分销商之一,是一家专业代理和分銷世界各大品牌IC
芯片和電子元器件的连锁经营綜合性国际公司。在香港、北京、深圳、上海、西安、成都等全国主要电子

市场设有直属分公司和产品展示展销窗口门市部专卖店及代理分销商，已在全国范围内建成强大统一的供

货和代理分销网络。 我们专业代理经销、开发生产电子元器件、集成电路、传感器、微波光电元器件、工

控机/DOC/DOM电子盘、专用电路、单片机开发、MCU/DSP/ARM/FPGA软件硬件、二极管、三极管、模

块等，是您可靠的一站式现货配套供应商、方案提供商、部件功能模块开发配套商。专业以现代信息产业

（计算机、通讯及传感器）三大支柱之一的传感器为主营业务，专业经营各类传感器的代理、销售生产、

网络信息、科技图书资料及配套产品设计、工程开发。我们的专业网站——中国传感器科技信息网（全球

传感器数据库） www.SENSOR-IC.COM 服务于全球高科技生产商及贸易商，为企业科技产品开发提供技

术交流平台。欢迎各厂商互通有无、交换信息、交换链接、发布寻求代理信息。欢迎国外高科技传感器、

变送器、执行器、自动控制产品厂商介绍产品到 中国，共同开拓市场。本网站是关于各种传感器-变送器-

仪器仪表及工业自动化大型专业网站,深入到工业控制、系统工程计 测计量、自动化、安防报警、消费电

子等众多领域，把最新的传感器-变送器-仪器仪表买卖信息,最新技术供求,最新采购商,行业动态，发展方

向，最新的技术应用和市场资讯及时的传递给广大科技开发、科学研究、产品设计人员。本网站已成功为

石油、化工、电力、医药、生物、航空、航天、国防、能源、冶金、电子、工业、农业、交通、汽车、矿

山、煤炭、纺织、信息、通信、IT、安防、环保、印刷、科研、气象、仪器仪表等领域从事科学研究、产

品设计、开发、生产制造的科技人员、管理人员 、和采购人员提供满意服务。 我公司专业开发生产、代

理、经销、销售各种传感器、变送器、敏感元器件、开关、执行器、仪器仪表、自动化控制系统： 专门从

事设计、生产、销售各种传感器、变送器、各种测控仪表、热工仪表、现场控制器、计算机控制系统、数

据采集系统、各类环境监控系统、专用控制系统应用软件以及嵌入式系统开发及应用等工作。如热敏电阻、

压敏电阻、温度传感器、温度变送器、湿度传感器、 湿度变送器、气体传感器、 气体变送器、压力传感

器、 压力变送、称重传感器、物（液）位传感器、物（液）位变送器、流量传感器、 流量变送器、电流

（压）传感器、溶氧传感器、霍尔传感器 、图像传感器、超声波传感器、位移传感器、速度传感器、加速

度传感器、扭距传感器、红外传感器、紫外传感器、 火焰传感器、激光传感器、振动传感器、轴角传感器、

光电传感器、接近传感器、干簧管传感器、继电器传感器、微型电泵、磁敏（阻）传感器 、压力开关、接

近开关、光电开关、色标传感器、光纤传感器、齿轮测速传感器、 时间继电器、计数器、计米器、温控仪、

固态继电器、调压模块、电磁铁、电压表、电流表等特殊传感器 。 同时承接传感器应用电路、产品设计

和自动化工程项目。 

更多产品请看本公司产品专用销售网站: 

商斯达中国传感器科技信息网：http://www.sensor-ic.com/

商斯达工控安防网：http://www.pc-ps.net/

商斯达电子 元器件网：http://www.sunstare.com/

商斯达微波光电产品网:HTTP://www.rfoe.net/

商斯达消费电子产品网://www.icasic.com/

商斯达军工产品网:http://www.junpinic.com/

商斯达实业科技产品网://www.sunstars.cn/传感器销售热线： 

    地址：深圳市福田区福华路福庆街鸿图大厦 1602 室 

    电话：0755-83607652 83376489 83376549 83370250   83370251   82500323 

    传真：0755-83376182  （0）13902971329  MSN: SUNS8888@hotmail.com

    邮编：518033   E-mail:szss20@163.com     QQ: 195847376 

    深圳赛格展销部：深圳华强北路赛格电子市场 2583 号 电话：0755-83665529   25059422 

    技术支持: 0755-83394033 13501568376 

欢迎索取免费详细资料、设计指南和光盘 ；产品凡多，未能尽录，欢迎来电查询。 
    北京分公司：北京海淀区知春路 132 号中发电子大厦 3097 号 
               TEL：010-81159046  82615020  13501189838  FAX：010-62543996   
    上海分公司：上海市北京东路 668 号上海賽格电子市场 D125 号  
               TEL：021-28311762  56703037  13701955389  FAX：021-56703037 
    西安分公司：西安高新开发区 20 所(中国电子科技集团导航技术研究所)   
           西安劳动南路 88 号电子商城二楼 D23 号   

            TEL：029-81022619  13072977981  FAX:029-88789382 

SUNSTAR传感与控制 http://www.sensor-ic.com/ TEL:0755-83376549 FAX:0755-83376182 E-MAIL:szss20@163.com

SUNSTAR自动化 http://www.sensor-ic.com/ TEL: 0755-83376489 FAX:0755-83376182 E-MAIL:szss20@163.com
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