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1  

HY14E Strain Gauge

Strain Gauge

EEPROM (ODR) ADC (OSR)  

2  

Strain Gauge  

Strain Gauge ∆R  

R + ΔR

R - ΔR R + ΔR

R - ΔR

VIN+

VIN-

V+V-
i2i1

 

 ∆R V+ - V- = R/R x (Vin+ - Vin-) 

 ADC ∆R

R mV

1uV 5KΩ SPAN 35mV 2.8V 5.8 PSI

VIN+-VIN- 2.8V V+ - V- 35mV

5.8 PSI(=39.99 kpa=300.5 mm.Hg) 1 Pa RMS Noise

0.88uV RMS Noise 1 mm.Hg RMS Noise 0.12mV 

RMS Noise ADC OSR=16384 ENOB=19.1bits, 

Input RMS Noise=0.76uV 0.88uV RMS Noise/Pa  
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2.1  

HY14E , : 

1MSps
Modulator

2nd Order 
Comb-Filter

X1,2,4,8
GainMux

AI0

AI1

8-bit MCU &
16x16 

multiplier

VSS

Sensor 
Driver

VDD

TPS

Sensor

2,4,8MHz 
OSC

Vrefp

Vrefn

PT0

DC
Set

Low Voltage 
Detectors

VDDA

SDA

General
I/O PAD

2K word 
EEPROM

VSSA

32KHz 
OSC

SCL

20-bit ADC

I2C/ICE

16bit PWM

PT1

PT2

PT3

AI2

AI3

 
  

 20 ADC  

 PGA x2~x8 

 : 2.0V ~ 5.5V 

 2K words EEPROM, 10  

 128 bytes SRAM 

 16bit x 16bit  

 I2C  

 4 I/O (PT0/PT1 ) 

 8-bit Timer A 16-bit Timer B and PWM 

 2 JTAG ( I2C ) 

 (Vrefp ) 

 VDD  

 VDDA VDDA

VDD  
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3  

3.1  

 

 

Note: 

, >=1uF. 

(Strain Gauge) , >=5KΩ 

IIC Open-Drain , . 

Vrefp 2.7V , VDD=VDDA 3V (<=5.5V) . 

AI0-AI1 , Sensor 0.15V 
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3.2  

是否重新
載入0x20, 

0x21

Power On,
Initialized.

Y

讀取
EEPROM,更
新0x20,0x21

TPS一次測量

AI0-AI1通道訊號
一次測量

N

測量值計算,
更新輸出值

ODR判斷
Time out

IDLE Mode,
Interrupt wait

N

Interrupt Begin

Exit

Data Write 
flow

Flag set

ADC中斷

ODR中斷

IIC 中斷
Write 

command

ADC data 
backup,
Flag set

Y

Y

N

N

Y

N

Y
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3.3  

3.4 IIC Register Table 

IIC  

IIC 

POINTER 

IIC 

ACCESs
Name Example 

Format 

(bit) 
Comment 

0x00 R TPS, ADC raw data L 8  

0x01 R TPS, ADC raw data M 8  

0x02 R TPS, ADC raw data H 4*1  

0x03 R Sensor, ADC raw data L 8  

0x04 R Sensor, ADC raw data M 8  

0x05 R Sensor, ADC raw data H 4*1  

0x06 R ADC Status 8  

0x07 R Register/EERPOM data output 8  

0x0E W Register/EERPOM Address input 8  

0x0F W Register/EERPOM Data input 8  

0x12 W Measurement trigger signal 8  

IIC Address= 0x20 (default=0x20, ) 

TPS: built-in temperature sensor. 

Sensor: external strain gauge sensor 

*1, , . 

 

3.5 EEPROM Register Table 

 IIC MCU EEPROM Address  

IIC 

address 

IIC 

ACCESs 
Name Example 

Format 

 (bit) 
Comment 

0x20 W ADC resolution and timing control 8 Default: 0x02 

0x21 W Sensor driving control 8 Default: 0x04 

0x22 W ADC Gain control 8 Default: 0x0C

0x40~ 0x77 W Customer used (EEPROM block) 8  

0x80~ 0xFF W SOC Register control 8  

  

.
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3.6  

3.7 TPS(built-in temperature sensor) Raw data 

TPS , ADC , . 

20-bit [D19~D0], (D19), 0x07FFFF.  

LSB, Bit0==Ready Flag, Master , Bit0=0b,

, Bit0=1b, . 

IIC 

POINTER 
bit7 bit6 bit5 bit4 bit3 bit2 bit1 bit0 

0x02 D19 D19 D19 D19 D18 D17 D16 D15 

Access R R R R R R R R 

Default - - - - - - - - 

0x01 D14 D13 D12 D11 D10 D9 D8 D7 

Access R R R R R R R R 

Default - - - - - - - - 

0x00 D6 D5 D4 D3 D2 D1 D0 Ready 

Access R R R R R R R R 

Default - - - - - - - - 

D19: , Ready, . 

 

3.8 Sensor Raw data 

AI0-AI1 Strain Gauge Sensor ADC  

20-bit [D19~D0], (D19), 0x07FFFF. 

LSB, Bit0==Ready Flag, Master , Bit0=0b,

, Bit0=1b, .  

IIC 

POINTER 
bit7 bit6 bit5 bit4 bit3 bit2 bit1 bit0 

0x05 D19 D19 D19 D19 D18 D17 D16 D15 

Access R R R R R R R R 

Default - - - - - - - - 

0x04 D14 D13 D12 D11 D10 D9 D8 D7 

Access R R R R R R R R 

Default - - - - - - - - 

0x03 D6 D5 D4 D3 D2 D1 D0 Ready 

Access R R R R R R R R 

Default - - - - - - - - 

D19: , Ready, . 
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3.9 Register/EERPOM data output 

Register/EERPOM . 

8-bit [D7~D0], 

IIC 

POINTER 
bit7 bit6 bit5 bit4 bit3 bit2 bit1 bit0 

0x07 D7 D6 D5 D4 D3 D2 D1 D0 

Access R R R R R R R R 

Default - - - - - - - - 

 

3.10 Register/EERPOM Address input 

Address , 8-bit [D7~D0]. 

IIC 

POINTER 
bit7 bit6 bit5 bit4 bit3 bit2 bit1 bit0 

0x0E D7 D6 D5 D4 D3 D2 D1 D0 

Access W W W W W W W W 

Default - - - - - - - - 

 

3.11 Register/EERPOM Data input 

Data , 8-bit [D7~D0]. 

POINTER=0x0E Address . 

POINTER: 0x0E=0x20, Address=0x20;  

POINTER: 0x0F=0x9A, data=0x9A. 

POINTER=0x0F , address . 

IIC 

POINTER 
bit7 bit6 bit5 bit4 bit3 bit2 bit1 bit0 

0x0F D7 D6 D5 D4 D3 D2 D1 D0 

Access W W W W W W W W 

Default - - - - - - - - 
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POINTER=0x0E COMMAND, . : 

Address=0x20, ADC resolution and timing control address. 

IIC 

COMMAND 
bit7 bit6 bit5 bit4 bit3 bit2 bit1 bit0 

0x20 OSR2 OSR1 OSR0 ODR2 ODR1 ODR0 Mode1 Mode0

Access W W W W W W W W 

Default 1 0 0 1 1 0 1 0 

0x20[OSR2, OSR1, OSR0], ADC . 

111b: OSR=128, ENOB=14.4bits, Input RMS Noise=19.4uV. 

110b: OSR=256, ENOB=15.9bits, Input RMS Noise=6.8uV. 

101b:  OSR=512 ENOB=16.7bits, Input RMS Noise=4.0uV. 

100b:  OSR=1024, ENOB=17.2bits, Input RMS Noise=2.7uV.  

011b:  OSR=2048, ENOB=17.8bits, Input RMS Noise=1.8uV. 

010b:  OSR=4096, ENOB=18.3bits, Input RMS Noise=1.3uV. 

001b:  OSR=8192, ENOB=18.7bits, Input RMS Noise=0.97uV. 

000b:  OSR=16384, ENOB=19.1bits, Input RMS Noise=0.76uV. (default) 

 

0x20[ODR2, ODR1, ODR0], Output data rate, .. 

111b: 0.5hz 

110b: 1hz  

101b: 2hz 

100b: 4hz 

011b: 8hz 

010b: 16hz 

001b: 32hz 

000b: 64hz (default)    

0x20[Mode1, Mode0], ADC Analog Ground Voltage, ADC VDDA . 

11b:  3.8V<VDDA<5.5V 

10b:  2.6V<VDDA<3.8V (default) 

01b:  2.3V<VDDA<2.8V 

00b:  1.8V<VDDA<2.4V 

 

.
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Address=0x21, Sensor driving control address. 

IIC 

COMMAND 
bit7 bit6 bit5 bit4 bit3 bit2 bit1 bit0 

0x21 DCSET2 DCSET1 DCSET0 TCR1 TCR0 SDRV1 SDRV0 REF 

Access W W W W W W W W 

Default 0 0 0 0 0 1 0 0 

  

0x21[DCSET2, DCSET1, DCSET0], ADC DC Offset  

111b:  -3/8 * Vref 

110b:  -2/8 * Vref 

101b:  -1/8 * Vref 

100b:  offset = 0 

011b:  3/8 * Vref 

010b:  2/8 * Vref 

001b:  1/8 * Vref 

000b:  offset = 0 (default) 

 

0x21[TCR1, TCR0], ADC Vrefn VSS  

11b:  7.5K ohm  

10b:  5K ohm 

01b:  2.5K ohm 

00b:  0 (default) 

 

0x21[SDRV1, SDRV0], Sensor Driver Vrefp  

00b:  1.65V 

01b:  2.2V  

10b:  2.8V (default) 

11b:  3.8V 

 

0x21[REF], ADC  

0b:  ADC (Vrefp-Vrefn)/2 (default) 

1b:  ADC (Vrefn-VSS)/1  

.
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Address=0x22, ADC Gain control address. 

IIC 

COMMAND 
bit7 bit6 bit5 bit4 bit3 bit2 bit1 bit0 

0x21 - - - - ADGN1 ADGN0 - - 

Access W W W W W W W W 

Default 0 0 0 0 0 1 0 0 

  

0x22[ADGN1, ADGN0], ADC Gain  

11b:  ADC Gain x8 (default) 

10b:  ADC Gain x4 

01b:  ADC Gain x2 

00b:  ADC Gain x1 

 

Address=0x40~ 0x77, EEPROM Block address. Customer used for calibration parameter.  

IIC 

COMMAND 
bit7 bit6 bit5 bit4 bit3 bit2 bit1 bit0 

0x40~0x77 D7 D6 D5 D4 D3 D2 D1 D0 

Access W W W W W W W W 

Default - - - - - - - - 

0x40~ 0x77 55 bytes EEPROM  

 

Address=0x80~ 0xFF, Real Chip SOC Register control address 

IIC 

COMMAND 
bit7 bit6 bit5 bit4 bit3 bit2 bit1 bit0 

0x80~0xFF D7 D6 D5 D4 D3 D2 D1 D0 

Access W W W W W W W W 

Default - - - - - - - - 

0x00~0x7F SOC Registers

Register

 

  

.
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3.12 IIC Sequence Waveform 

IIC Write Mode Sequence Waveform: 

Byte write- 

SCL

SDA

S

START
condition

1-7 8 9 1-7 8 9 1-7 8 9

P

STOP
condition

ADDRESS W
Slave  
ACK

POINTER
Slave
ACK

DATA
Slave
ACK

SCL
Stretch 
Time  

 

Note:  

-SCL Stretch time, min: 2msec. (SCL Low ) 

- (Master) DATA , (Slave) SCL Low High

, Stop ,  

-Write Pointer Limit: 0x08~0xFF. 

 

IIC Read Mode Sequence Waveform: 

Byte Read- 

Note: -Read Pointer Limit: 0x00~0x07. 

 

Continuous Byte Read- 

 Note: -Read Pointer Limit: 0x00~0x07.   
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3.13  

3.14 ADC  

IIC , ADC Raw data . 

Step1: POINTER: 0x00 ~ 0x05. ADC raw data. 

Protocol: (Byte Write and Continuous Byte Read) 

Step1: S + ADW + 0x80 + RS + ADR + Data out0 + … + Data out5 +P. 

Then, TPS Raw data at Data out2/ Data out1/ Data out0.(H/M/L)  

ADC Raw data at Data out5/ Data out4/ Data out3.(H/M/L) 

Note: 

S: Start, P: Stop, RS: Repeat Start, ADW: Slave address write, ADR: Slave address read.  

 

3.15 ODR/OSR  

IIC , Address: 0x20 . 

Address: 0x20= 0x9A;  

Then, OSR=1024, ENOB=17.2bits, Input RMS Noise=2.7uV; ODR=1hz, Mode=10b. 

Step1: POINTER: 0x0E=0x20,  

Step2: POINTER: 0x0F=0x9A,( , ODR , )  

Step3: POINTER: 0x07=0x9A, .. 

Protocol: (Byte Write and Byte Read) 

Step1: S + ADW + 0x0E + 0x20 + P 

Step2: S + ADW + 0x0F + 0x9A + P (wait ODR time) 

Step3: S + ADW + 0x07 + RS + ADR + Data out + P. (if Data Out=0x9A) 

 

3.16 TCR/SDR  

IIC , Address: 0x21 . 

Address: 0x21= 0x04; Then, DCSET Offset=0*VR; Vrefn=0b; Vrefp=2.8V; 

Step1: POINTER: 0x0E=0x21,  

Step2: POINTER: 0x0F=0x04, ( , ODR , )   

Step3: POINTER: 0x07=0x04, .. 

Protocol: (Byte Write and Byte Read) 

Step1: S + ADW + 0x0E + 0x21 + P 

Step2: S + ADW + 0x0F + 0x04 + P 

Step3: S + ADW + 0x07 + RS + ADR + Data out + P. (if Data Out=0x04) 

 

3.17 Demo Board schematic 

PCB NO: T14003 V02 

.
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+
E

1

+S 2

-E
4

-S3

J1

LOADCELL

C1
0.1uF

AI1
28

Vrefn
1

AI02

NC3

NC4

NC5

PT16

VDDA7

VDDX
8

PT29

PT310

NC11

NC12

Vrefn
13

AI314 Vrefp 15AI2
16NC 17NC 18

SCL 19SDA 20VSSX
21VSSA 22PT0 23

NC 24NC 25
NC 26Vrefp 27

U1

HY14E10
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VDD

1
2
3
4

J2

Debug Port

VDD

VDD

J3

VDD

SDA

SDA
SCL

SCL

AI1
AI0

AI0

Vrefp

Vrefp
Vrefn

Vrefn

AI1

1
2
3

PT0
PT1
PT2
PT3

PT0PT1

PT2
PT3

Vrefp
AI2

AI3

4

J6

Digital Output

1
2
3
4

J4

Analog Input

AI2
AI3

AI1
AI0

1
2

J5

Vref

Vrefn

Vrefn
Vrefp

VS+1

R1
2

VS- 3

R2
4

U3

Thermopile Sensor

AI0Vrefn

AI1Vrefp

1
2
3

J7

R1

AI3
AI2

R2
4.7k

SDA
SCL

R3
4.7k

VDD_IN VDD_IN
VDD_IN

C2
0.1uF

VDDA
R4

0R

VDDA

1
2
3
4

J8

Power Input

VDD

   

 

  

.



數位壓力計應用說明書 

                   

 

© 2014-2015 Hycon Technology Corp 
www.hycontek.com 

APD-HY14E001-V02_TC
Page 17

 

4  

4.1 OSR ODR  

OSR ODR

(OSR>=4096) ODR  

Actual ODR(Hz) 
OSR\ODR(HZ) 

0.5 1 2 4 8 16 32 64

128 0.5 1 2 4 8 16 32 64

256 0.5 1 2 4 8 16 32 64

512 0.5 1 2 4 8 16 32 64

1024 0.5 1 2 4 8 16 32 64

2048 0.5 1 2 4 8 16 32 64

4096 0.5 1 2 4 8 16 32 45

8192 0.5 1 2 4 8 16 25 25

16384 0.5 1 2 4 8 15 15 15

Note: . 

  

4.2 OSR/ODR  

VDD=VDDA=3.3V Sensor 2.8V Sensor 5KΩ.

 

Operation current (mA)
OSR\ODR(HZ) 

1 8 64 

128 0.006 0.03 0.23 

256 0.007 0.04 0.27 

512 0.008 0.05 0.35 

1024 0.010 0.08 0.98 

2048 0.011 0.12 1.08 

4096 0.02 0.21 1.23 

8192 0.05 0.39 1.30 

16384 0.08 0.72 1.33 

 

.
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5  

1~5 NA VDD SCL SDA VSS NA Demo Board

VDD 3.3V IC VDD

(IC 2V~5.5V) 

USB L1 L3 USB

L1  

 

通訊盒進 jumping 下圖  

注意!!
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6  

DemoSoft.exe 

 HY14EXX test software IC connect Disconnect Disconnect

 

確認是否有連
接成功

 
 2

 I2C Slave addr IDE 2  

 

 3
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 Data  

 

 4 

 

 ODR OSR  

 Address Data

 Scan Data Save CSV ( DataLog )

手動輸入

下拉式選單

 

 
 5

 ENOB  

 

 6 
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 SamplePoint 128 128 10240  

  Scale ADC  

  RefVol Address 0x21  

 

Address=0x21, Sensor driving control address. 

IIC COMMAND bit7 bit6 bit5 bit4 bit3 bit2 bit1 bit0

0x21 DCSET2 DCSET1 DCSET0 TCR1 TCR0 SDRV1 SDRV0 REF

ACCESS W W W W W W W W

Default 0 0 0 0 0 1 0 0  

 0x21[SDRV1, SDRV0], Sensor Driver Vrefp  

 00b:  1.65V 

 01b:  2.2V  

 10b:  2.8V (default) 

 11b:  3.8V 

 

 Gain=依據 Address 0x21、0x22 設定所決定輸入為何。輸入數值公式:
REF

ADGN
。 

Address=0x22, ADC Gain control address. 

IIC COMMAND bit7 bit6 bit5 bit4 bit3 bit2 bit1 bit0

0x22 - - - - ADGN1 ADGN0 - -

ACCESS W W W W W W W W

Default 0 0 0 0 1 1 0 0   
 0x22[ADGN1, ADGN0], ADC Gain  

 11b:  ADC Gain x8 (default) 

 10b:  ADC Gain x4 

 01b:  ADC Gain x2 

 00b:  ADC Gain x1 

Address=0x21, Sensor driving control address. 

 

IIC 

COMMAND 
bit7 bit6 bit5 bit4 bit3 bit2 bit1 bit0 

0x21 DCSET2 DCSET1 DCSET0 TCR1 TCR0 SDRV1 SDRV0 REF 

Access W W W W W W W W 

Default 0 0 0 0 0 1 0 0 

 0x21[REF], ADC  

 0b:  ADC (Vrefp-Vrefn)/2 (default) 

 1b:  ADC (Vrefn-VSS)/1  
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7  

[1] DS-HY14E10_TC, 

  

8  

 

   

V01 ALL  

V02 13 0x21[REF], 0x22[ADGN1,ADGN0] . 

 

.
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