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2.4 ,准备脚
准备脚的信号表示输出数据是否有效.它可以用来连接到MCU的中断脚或者GPIO.假如这个脚没有用的话,断开不连即可
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4.1 上电顺序
在系统，芯片醒来作为一个I2C器件.在电源-开启-复位之后,启动时间需要10ms. CDC通过转换计时器来触发.CDC完成之后,RDC会继续地执行.然后DSP计算和更新温度和湿度到结果寄存器.测试率是5hz (200ms),通过转换计时器,见图7上电顺序
[image: ]
4.2 I2C兼容的接口
目前的图片展示了芯片在I2C情况下的特定应用.外部主器件(此芯片不能作为主器件)通过产生一个启动条件来开始通信,SDA线的下降沿,在SCL是高的时候.通过一个停止条件来停止通信,SDA上面的上升沿,在SCK是高的时候.数据比特是在SCK的上升沿传送的.在I2C总线上面,每个从设备保留一个单独的7比特器件地址(0x28固定的).这个地址一直必须发送作为第一个字节,在启动条件之后.第8个字节表示下面数据发送的方向(read: 1和写:0).地址字节是Opcode跟随的最终载重.每个字节是跟随一个知悉字节(0:当一个从器件的知悉) 
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4.2.1 I2C写
在写的过程中,主设备单独发送数据,寻址的从设备就只发送知悉比特.主设备首先发送从地址加上写比特.然后发送芯片特定的Opcode包括在从地址的寄存器地址，最后发送数据。
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4.2.2 I2C读
在读取过程中，通信的方向必须是交换。那么，主设备再次产生一个启动条件然后发送从设备地址加上读取比特（不再是写的比特）到开关进入读取模式，图12显示了在第一个(或者一些)数据比特达到之后，主设备要么信号没有知悉(=N=1)要么知悉了。没有知悉表示“读取结束”和”停止发送”到从设备。知悉(=A=0)表示”连续自动寻址增量模式”继而连续接受很多的比特。如我们看到的，I2C接口下, 自动寻址增量是特别有用的和有效的.
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4.2.3 I2C时序
此芯片使用I2C兼容的通讯协议,支持最大100Khz的比特率,如图13和表5.注意:参考I2C总线规格关于详细的时序图.参考编程代码请联系我们来获得
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4.3 OPCODE
可以使用显示寻址或者寻址自动增量将所有的用于读或者写的命令到存储器或者配置寄存器或者结果寄存器。注意：除了读取结果寄存器这一种情况之外,我们也推荐解除转换器来用于任何的通信到配置寄存器或者EEPROM.这个是通过设置Runbit到”0”来实现的.通信过程完成之后”runbit”需要设置回”1”,欲知详细请参考4.7章
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4.4 数据推送
DF命令,是用来从芯片推送数据.一个I2C数据推送命令是从7bit从模式地址和第8个位1(读)开始的。此芯片作为从设备发送一个知悉就表示成功了.芯片返回的数据比特的号码是通过当主设备发送NACK和停止条件来确定的。图14显示了推送三个字节的各自的例子
. [image: ]
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为了推送温度和湿度数据, 数据必须用’读取结果命令’从结果寄存器读取(见表8).读取结果命令由0x40组成和7位地址.7位地址是0x00(用于温度)或者)0x03(用于湿度).命令发送之后,从芯片读取到3比特的数据,开始的2比特是湿度或者温度.他们是带符号整数, 两个的补充固定点.低位是小数位,高位是整数位.第3字节是校验和。假如没有使用的话,只有2个字节能够读取到。校验和和输出数据如表格7来计算的。为了读取温度和湿度, 在命令(0x40+0x00)发送之后, 6比特的数据可从芯片推送.开始的3个字节是温度,下面3个字节是湿度. 
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4.5准备信号是用来显示测试数据是处理了的,且准备推送.一旦上电之后,准备脚是”0”.当测试数据处理了且准备推送时,准备脚设置成”0”.此芯片能够检测接口的活动.当接口活动(读取测试数据)检测到了,准备脚就设置回“1”.准备脚输出驱动字节是满推挽式.点到点通信大多数类似使用满推挽驱动器.注意:假如输出模式是模拟的话,不能使用这个准备信号.
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4.6 EEPROM
EEPROM阵列包含了校正因子用于增益和补偿等, 配置比特给输出模式, 测量速率等.此EEPROM是127字节配置的(表12), 见4.3章节关于通过I2C接口读和写到EEPROM的指令。当在编程EEPROM的时候,内部充电泵就开始使用了,继而就不需要一个高电压供应了.只有一次可以写入EEPROM,所以,有必要写入新数据之前擦除EEPROM.EEPROM的通信使用地址自动增量.假如”擦除EEPROM”增量写是通过发送额外的哑字节.
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在每次写的时候,有必要唤醒EEPROM.所以,在清除”run bit”之后将EEPROM使能.EEPROM唤醒可以自动或者明确地完成。对于每个单独的字节必须小心设置时序。
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4.7 配置
4.7.1 runbit
这个命令使能或者关闭前端和DSP.表示状态寄存器 bit 0.当配置寄存器或者EEPROM被寻址时, runbit应该是”0”.然后作为最后一步, runBit应该再次设置到”1”,在寻址完成之后, 为了重启测量需要使用PoR命令.
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4.7.2 状态寄存器
在结果寄存器里面的地址24是状态寄存器.EEPROM状态和Runbit显示在状态寄存器里面.要获得更多的信息,见4.6和4.7.1章节

5. Alarm Function (Optional) 警报功能( 可选)
[image: ]5.1警报输出
警报输出可以用来监控湿度读取是否超过或者下跌到预编程的值.报警时作为一个圈推拉驱动器来工作的.假如一个高压应用北要求,外部设备可以用报警脚来控制,如图23展示的那样.在芯片的模拟输出模式下面,只有高报警能够使用
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5.2报警寄存器
四个寄存器(报警高-开启;报警高-关闭；报警低-开启；报警低-关闭)时和报警函数相关的（如表12）.这4个寄存器都是2个字节来确定报警是开启还是关闭。两个高报警寄存器用报警-高脚组成了滞后输出，两个低报警寄存器用报警-低脚组成了滞后输出。
[image: ]5.3 报警操作
如图21所示，假如高报警被激活的话，报警-高-开启寄存器确定高报警跳变点是在哪里, 报警-高-关闭寄存器确定高报警关闭的位置。高报警滞后值等于报警-高-开启减去报警-高关闭。同样的也适合于低报警-开启，报警-低-关闭确定关闭点。低报警滞后值=报警-低-关闭减去报警-低-开启。图22显示了报警-高和报警低脚的输出操作的流程图。
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[image: ]此芯片也可以直接安装在没有MCU的场合,只有一个开关存在,达到想要的湿度水平（比如浴室排气扇，除湿机，加湿机）
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4.1 Power-On Sequence

On system Power-On-Reset, the HCP2D-8V
wakes as an IFC device. After power-on-reset,
start-up-time is required 10ms.

The CDC is triggered by the conversion timer.
After the CDC is completed, the RDC wil be

performed sequentially. Then the DSP calculate
and update the humidity and temperature to
Result Register. The measurement rate is 5hz
(200ms) by conversion timer. See the Figure 7
Power-on Sequence
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4.2 12C Compatible Interface

The present paragraph outlines the HCP2D-3V
device specific use of the I%C interface. The
external master (HCP2D-8V cannot be master)
begins the communication by creating a start
condition, faling edge on the SDA line while SCL
is HIGH. It stops the communication by a stop
condition, a rising edge on the SDA line while SCK
is high. Data bits are transferred with the rising
edge of SCK.

On I%C buses, every slave holds an individual 7-bit
device address (0x28 fixed). This address atways
has to be sent as the first byte after the start
candition. The eighth bit indicating the directian of
the following data transfer (Read : 1 and Wite : 0)
The address byte is fallowed by the opcade and
eventually the payload. Each byte is followed by
an acknowledge hit (0 : when a slave
acknowledges)
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421 PCWrite

During write transactions, the master alone sends HCP2D-8V specific opcode including the registe
data, the addressed slave just sends the ac- address in the slave. Finally it sends the payloac
knowledge bit. The master first sends the slave (Data").

address plus the wiite bit. Then it sends the

idress + W | A | Opecde s wrresadress | A | Write address. Data AlP

Figure11 FC Write procedure
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422 PCRead

During read transactions, the direction of
communication has to be commuted. Therefore,
the master creates again a start condition and

sends the slave address plus the read bit (insteac
of the write bit) to switch into read mode
Eigure 12 shows.

5 [ aCAGres + W | A [ oweie-wviies | A ] Read adiress

) B M Y I [

Figure 12

After arival of the first (or any) data byte, the
master may be either signal Not-Acknowledge o
Acknowledge

Not-Acknowledge (=N=1) indicate "end of

read" and "stop sending" to the slave.

FC Read procedure

Acknowledge (=A=0) indicate "continue in
automatic address-increment mode” and thus
receive many bytes in a row. As one can see,
‘automatic address increment is particularly useful
and efficient with the I2C interface.
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423 PC Timing

The  HCP2DY  uses  |%C-compatible Note : Please refer to the /2C-bus specification for
communication protocal with support for Max 100 Defailed  Timing Chart. And  Reference
Wz bit rates. See Figure 13 and Table § Programiming Code are available upon request
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43 Opcode

Al commands for write or read ta memory or
configuration or result registers may use explicit
addressing or address auto-increment.

Note : Besides the case of reading the result
registers, it is recommended fo deactivate the

Table6 Opcode

converter for any communication to configuration
registers or EEPROM. This is done by setiing the
RunBit fo 0. After the communication process the
RunBit needs {o be set back to ‘1" For more details,
see the Section 4.7.

Description BYTE2
Read Result

BYTE1 BYTEO
Addr <6.0>

White configuration

Addr <6.0> Data <7.0>

Write EEPROM

Addr <6.0> Data <7.0>

Read EEPROM

Addr <6.0>

Erase EEPROM

Addr <6.0> [ Dummy Byte |

Pawer.on Reset’

. it takes about 280us urti the fst(ode) measurement starts
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4.4 DataFetch

The Data Fetch (DF) command is used to fetch
data from HGP2D-8V. An I12C Data Fetch cammand
starts with the 7-bit slave address and the 8% it
1(Read). The HCP20-8Y as the slave sends an
acknowledgement (ACK) indicating success.

The number of data bytes returned by the HGP2D-
8V is determined by when the master sends the
NACK and stop condition. Figure 14  shows
examples of fetching three bytes respectively.
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Waitfor Waitfor Wait for
Slave ACK Save ACK. Slave ACK.
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Dovico Slave Addross [5:0]  Command 1 Command2
Waitfor
Slave ACK. Master ACK Master ACK. Master NACK
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Device Stave Addross [6 REST RES [158] RES [23:16]

StartCondition Stop Condidon Re Start Acknowledge Not Acknowladge
Conition (acK) (NACK)

Stave AddressBit |7 Command orData Bit  [1] Read write Bits should masked off

(Example: Bit2) (Example: Bit2] (Read =1) (Read =1) i ignored.

Figure 14 2C Measurement Packet Reads
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The data has to be read from Result Register (see
Table 8) using the Read Result command in arder
to fetch the humidity and temperature. Read
Result command consists of 0x40 and 7-bit
address. 7-bit address is Dx00(for temperature) or
0x03(for  humidity).  After commands  are
transferred, 3-bytes data is read from HCP2D-3V.
First 2-hytes are humidity or temperature. They
are signed integer, two's complement fixed- point
The lower byte is fractional digits and the higher

byte is integer values.  Third byte is Checksum. If
itis not used, only 2-bytes can be read
The checksum and output data are calculated as

Table?,

To read temperature and hurnidity at a time, data
of 8-Bytes can be fetched from HCP2D-8V after
commands (0x40+0x00) are sent. The first 3-bytes
are temperature and the next 3-hytes are humidity.
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45 Ready Pin

The READY signal is intended to show that
messurement deta s pocessed and ready to
fetch. Aftr power-up, the READY is 0. When the
measure data is processed and ready 10 etch,
the READY s set to 0. HCP2O-8V Is able 6
detect ntertace aciviy. When interface_ acivty
(reading of measure data) is detected, READY Is.

setbackto 1
The Reatlypir's output driver type is full push-pull.
Pairto-paint commirication most kely uses the
ll pustpul criver.

Hote = If the output mode s Anab, the ready
signal cannot be used.
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Table8 Result Register

Name Res | Address fpp Description

Temperature (°C) Determined termperature in °C (-40 ~ 125°C)

Determined relative humidity in %RH (0 ~ 100%RH)
(Temperature compensated)

Humidity (%6RH)
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The EEPROM array contains the calibration coefficients for gain and offset, etc., and the configuration bits
for the output modes, measuring rate, etc.. The HCP2D-8Y EEPROM is arranged as 127 Bytes (see

Table 12)

See Section 43 for instructions on reading and
wiiing to the EEPROM via the I12C interface
When programming the EEPROM, an internal
charge purnp voltage is used; therefore a high
voltage supply is not needed.

Only 1's can be witten to the EEPROM
Therefore, it is necessary to erase the EEPROM
cells before wiiting new data. EEPROM
communication may use address auto-increment.
In case of *Erase EEPROM" the incremental write
is achieved by sending additional dummy bytes
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It is necessary to wake up the EEPROM before  explicitly or automatically. It is mandatary to take
each write access. Therefore, enable EEPROM after  care of the setup timings, for each individual byte
Clear RunBit. The EEPROM wakeup can be done
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47 Configurations

471 RunBit

The RunBit enables or disables the front-end and
the DSP. It is indicated in the Status Register bitD)

When the Configuration Register or EEPROM is
accessed, the Runhit should be ‘D', Then, as a last

Table 10 Commands for configurations

step, RunBit should be set to '1" again
Use the POR command in order to re-start the
measurement after access is completed.

Command cMD1 cvD2z

Set RunBit

cMD3

Clear RunBit

Enable EEPROM

Disable EEPROM
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4.7.2 Status Register
Address 24 in the Result Register is the Status

For _more information, see  Section 4.6
Register. The EEPROM state and the RunBit EEPROM and Section 4.7.1 RunBit
are displayed in the Status Register.

Table 11 Status Register Details

Bit# Name Description

RunBit Run Bt (0: Disable, 1: Enable)

Reserved

EE_BUSY EEPROM busy
Resened
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5.1 Alarm Qutput

The alarm output can be used to manitor whether
Humidity reading has exceeded or fallen below
pre-programmed values. The alarm is functioned
as a full push-pull driver If a high vahtage
application is required, external devices can be

cantralled with the Alarm pads, as demonstrated
in Figure 23

In'standard HCP2D-8Y Analog Output made, only
the High Alarm can be used
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5.2 Alarm Registers

Four registers (Alarm_High_On, Alarm_High_Off, Alarm_Low_On, and Alarm_Low_Off) are assaciated with
the alarm functions. (see

Table 12) Each of these four registers is a 2- output with hysteresis for the Alarm_High pin, and
byte value that determines where the alarms turmn the two low alarm registers form the output with
on or off. The two high alarm registers form the hysteresis for the Alarm_Low pin
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5.3 Alarm Operation

As shown in Figure 21 the Alarm_High_On
register determines where the high alarm trip
paint is and the Alarm_High_Off register
determines where the high alarm tums off if the
high alarm has been activated. The high alarm
hysteresis value is equal to Alarm_High_On —
Alarm_High_Off. The same is true for the low

alarm where Alarm_Low_On is the low alarm trip
paint with Alarm_Law_Off determining the alarm
shut off point. The low alarm hysteresis value is
equal to Alarm_Low_Off - Alarm_Low_On
Eigure 22 shaws output aperation flowcharts for
bath the Alarm_High and Alarm_Low pins
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Humidity (%RH)

Figure21

Example of Alarm Function
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HCP20-3V also can be directly installed to a humidity level. (e.g. Bathroom Vent Fan,
device without MCU  interface when only a Hurnidifiers, Dehurnidifiers)
switch on/off function is required at desired
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2.4 Ready Pad (Ready)

The signal on Reay pad indicates whether the microcontroller, Ifitis not used, it can be left
output data is valid or nat. It can be used unconnected
connecting to interrupt pin or GPIO in
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