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1 COMMUNICATIONS PROTOCOL 
 
The communications protocol used by the Premier sensor is used for communications 
between devices connected via an RS232 connection. This point-to-point, P2P, 
protocol is a frame-based protocol. 
 
Note: the protocal allows two-way communications, read – write, between the 

sensor and external device, However this document only describes the read 
aspect of the protocol. 

 
 
1.1 Control Byte Constants 
 
The following control byte constants are used in the P2P protocol1. 
 

Read, RD =  0x13 (00010011) 
Data Link Escape, DLE  =  0x10 (00010000) 

Write, WR =  0x15 (00010101) 
Acknowledge, ACK =  0x16 (00010110) 

Negative Acknowledge, NAK =  0x19 (00011001) 
Single Data Frame, DAT =  0x1A (00011010) 

End of Frame, EOF =  0x1F (00011111) 
 
1.2 Frame Structure 
 
The start of a frame is indicated by a DLE byte followed by the type of frame to follow 
(RD, WR, ACK, NAK, DAT). The end of frame is indicated by a DLE byte followed by 
an EOF byte. 
 
Note: Each of the constants has bit 4 set and so is slip-resistant (i.e. if shifted this 
bit will be out of position). The values have a Hamming Distance of 2 (each code is at 
least 2 bits different from every other code). 
 
Any DLE bytes that occur between a frame’s start and end are prefixed with another 
DLE (byte-stuffing). 
 
Following the EOF is a 16-bit checksum of the entire frame, each byte is added to 
produce the checksum. 
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1.3 Variables 
 
Each piece of accessible data on a device is referred to as a Variable. Each variable is 
referenced by a Variable ID. A variable ID may be any number of bytes long. 
 
The available Variables and their corresponding Variable IDs depend on the type of 
device, but here are a few examples for Premier sensor: 
 

Purpose Variable id Comments 
Live Data 1 read only 

Live Data Simple 6 read only 
 
 
The structure of the data returned in each variable usually depends both on the type of 
device and the version of firmware running on the device.  
Refer to section 2 for more information. 
 
Note: Live data simple only transmits the first 8 bytes of the structure. 
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The StatusFlags field give the user additional information about the sensor as follows: 
 
 Name    Bit 

FLAG_SIGNAL_TIMEOUT  0x0001 
FLAG_SIGNAL_NOISE  0x0004 
FLAG_DET_LOW  0x0040 
FLAG_REF_LOW  0x0080 
FLAG_VMON_ERROR  0x0800 
FLAG_CONFIG_CSUM  0x1000 
FLAG_PRIVATE_CSUM  0x2000 
FLAG_USER_EEP_CSUM  0x4000 
FLAG_PROG_CSUM_ERROR  0x8000 

The flags are added together to form one integer result, 2 bytes. If the sensor signals 
are too low then the returned flag word would be 0x00C0. 
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2 VARIABLE STRUCTURES 
 
The data transferred is byte orientated with the following sizes: 
 
 Byte 8 bits 
 Integer 2 bytes 
 Double 4 bytes 
 Long 4 bytes 
 
2.1 Live data structure 
 
The live data takes two distinct forms: 
 
Struct 1{ unsigned int Version; 
 unsigned int StatusFlags; 
 double Reading; 
 double Temperature; 
 unsigned int Det; 
 unsigned int Ref; 
 double Fa; 
} LiveData; 
 
struct  2{ unsigned int Version; 
 unsigned int StatusFlags; 
 double Reading; 
 double Temperature; 
 unsigned int Det; 
 unsigned int Ref; 
 double Fa; 
 long Uptime; 
} LiveData; 
 
Note that structure 2 has an extra variable and is 32 bytes in length, 4 more than 
structure 1. 
 
The Version number remains the same even when extra variables are added to the 
structure. Thus if software is written to accept structure 1 but receives more data, i.e 
structure 2, then it simply ignores the extra bytes.
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1.4 Reading a Variable 
 
Send a read frame with the Variable ID to be read: 
 

DLE RD  var-
id  DLE EOF Csum 

hi 
Csum 

lo 
         
  Byte 

stuffing 
    

 
 
Device response on success, where requested variable data < 255 bytes: 
 

DLE DAT data-
len  data  DLE EOF Csum 

hi 
Csum 

lo 
          
  Byte stuffing     

 
 
Device response on failure: 
 

DLE NAK reason 
 
 
Where ‘reason’ is a single byte failure code, the meaning of which depends on the 
device type, i.e. 
 
1 p2pNAKvarNotReadable, 
2 p2pNAKvarNotWritable, 
3 p2pNAKoutOfRange, 
4 p2pNAKincorrectLength, 
5 p2pNAKunexpectedBytes, 
6 p2pNAKchecksumFailed, 
7 p2pNAKincorrectVersion, 
8 p2pNAKbusy, 
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1.4.1 Read example - read live data  
 
Send the following bytes: 
 
DLE, RD, Variable ID, DLE, EOF, Checksum High byte, Checksum low byte i.e. 
 
0x10, 0x13, 0x01, 0x10, 0x1F, 0x00, 0x53 
 
Device response on success: 
 
DLE, DAT, Data length, Data, DLE, EOF, Checksum High byte, Checksum low byte, 
i.e. 
 
0x10 DLE 
0x1A  DAT 
0x14 Data length 
0x01, 0x00 Version 
0x00, 0x00  Status flags 
0x00, 0x00, 0x28, 0x41 Gas reading, 32 bit floating point - IEEE-754 format 
0x00, 0x00, 0x1E, 0x42  Temperature, 32 bit floating point - IEEE-754 format 
0x2C, 0x04 Detector signal 
0x86, 0x02  Reference signal 
0x80, 0x1A, 0x09, 0xBC Absorbance, 32 bit floating point - IEEE-754 format 
0x10 DLE 
0x1F  EOF 
0x03 Checksum high byte 
0xA5 Checksum low byte 
 
Note 1: 0x41280000 = 10.50 
 
Note 2: the data length may increase depending upon the sensor firmware. 
 
The data can be read and any extra bytes can be ignored if not needed.  
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1.4.2 Read example - read live data simple 
 
Send the following bytes: 
 
DLE, RD, Variable ID, DLE, EOF, Checksum High byte, Checksum low byte i.e. 
 
0x10, 0x13, 0x06, 0x10, 0x1F, 0x00, 0x58 
 
Device response on success: 
 
DLE, DAT, Data length, Data, DLE, EOF, Checksum High byte, Checksum low byte, 
i.e. 
 
0x10 DLE 
0x1A  DAT 
0x08 Data length 
0x01, 0x00 Version 
0x00, 0x00  Status flags 
0x00, 0x00, 0x28, 0x41 Gas reading, 32 bit floating point - IEEE-754 format 
0x10 DLE 
0x1F  EOF 
0x00 Checksum high byte 
0xCB Checksum low byte 
 
Note 1: 0x41280000 = 10.50 



 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。 

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。 

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： 

    

    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  

    技术支持: 0755-83394033 13501568376 
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