Communication Protocol
1. Compressed BCD code format
The PC send a character ‘R’ (0X52). The counter receiving a character ‘R’, then immediately return 17 bytes to the PC. The 17 bytes are as follows:

Byte 1st﹕Head =0x0fe(Hex)

Byte 2nd﹕type



Bit 5-7=0 : retain



Bit 4: 0 (means metric mm), 1(means inch)




Bit 3=0 : retain




Bit 2: sign of  X, 0 means ‘+’, 1 means ‘-’




Bit 1: sign of  Y, 0 means ‘+’, 1 means ‘-’

Bit 0: sign of  Z, 0 means ‘+’, 1 means ‘-’
Byte 3rd: status



Bit 7-3=0: retain

Bit 2: status of X, 0 means OK, 1 means ERROR




Bit 1: status of Y, 0 means OK, 1 means ERROR

Bit 0: status of Z, 0 means OK, 1 means ERROR

Byte 4th-7th: Value of X, use compressed BCD code format, 



X-value = B4 + B5 *102+B6*104+B7*106



e.g. X value is 1234.567





B4=0X67, B5=0X45, B6=0X23, B7=01




Attention: B4 means the forth BYTE, B5 means fifth BYTE

Byte 8th-11th: Value of Y, use compressed BCD code format,



Y-value = B8 + B9 *102+B10*104+B11*106
Byte 12th-15th: Value of Z, use compressed BCD code format,




Z-value = B12+B13*102+B14*104+B15*106
Byte 16th-17th: ratain

Attention:

1.  Do not regard the axis value which not exist, such as:


If Byte 8th-11th is Y-value, 4th -7th and 12th -15th will not use

2.  B4 means forth byte, others the same.
3.  From B4 to B17 is compressed BCD code format.

4.  Every byte, have 8 bit, 1 start bit and 1 stop bit, no parity bit.
2 . Example for compressed BCD format

Give example for how to generate the content of 17byte.
Set values: x=-3.509, y=123.478, z=250.465
(1). X value is negative, othes are positive, so the value of Byte 2nd as follows:

	  D7
	  D6
	  D5
	  D4
	  D3
	  D2
	  D1
	  D0

	   0
	   0
	   0
	   0
	   0
	   0
	   0
	   1


      

      Bit 4﹕0 (metric)

      Bit 3﹕0 (retain)

      Bit 2﹕0 (means Z value is positive)

      Bit 1﹕0 (means Y value is positive)

      Bit 0﹕1 (means X value is negative)。

(2). Byte 3th:,  no ERROR signal
	D7
	D6
	D5
	D4
	D3
	D2
	D1
	D0

	0
	0
	0
	0
	0
	0
	0
	0


(3). Byte 4th-7th: X value
Decomposing each bit of x value is 3, 5, 0, 9, low bit 0 and 9 store in byte 4th , high bit 3 and 5 store in byte 5th . Follows the bit value:

Byte 4th :
	  D7
	  D6
	  D5
	  D4
	  D3
	  D2
	  D1
	  D0

	   0
	   0
	   0
	   0
	   1
	   0
	   0
	   1



Byte 5th﹕

	  D7
	  D6
	  D5
	  D4
	  D3
	  D2
	  D1
	  D0

	   0
	   0
	   1
	   1
	   0
	   1
	   0
	   1



Byte 6th﹕

	  D7
	  D6
	  D5
	  D4
	  D3
	  D2
	  D1
	  D0

	   0
	   0
	   0
	   0
	   0
	   0
	   0
	   0


      

Byte 7th﹕

	  D7
	  D6
	  D5
	  D4
	  D3
	  D2
	  D1
	  D0

	   0
	   0
	   0
	   0
	   0
	   0
	   0
	   0


(4). Byte 8th-11th ：Y value

Decomposing each bit of x value is 1, 2, 3, 4, 7, 8.  7 and 8 store in byte 8th , 3 and 4 store in byte 9th , 1 and 2 store in byte 10th . Follows the bit value:

Byte 8th﹕

	  D7
	  D6
	  D5
	  D4
	  D3
	  D2
	  D1
	  D0

	   0
	   1
	   1
	   1
	   1
	   0
	   0
	   0



Byte 9th﹕

	  D7
	  D6
	  D5
	  D4
	  D3
	  D2
	  D1
	  D0

	   0
	   0
	   1
	   1
	   0
	   1
	   0
	   0


Byte 10th﹕

	  D7
	  D6
	  D5
	  D4
	  D3
	  D2
	  D1
	  D0

	   0
	   0
	   0
	   1
	   0
	   0
	   1
	   0


Byte 11th﹕

	  D7
	  D6
	  D5
	  D4
	  D3
	  D2
	  D1
	  D0

	   0
	   0
	   0
	   0
	   0
	   0
	   0
	   0


(5). Byte 12th-15th : Z value
Decomposing each bit of x value is 2,5, 0, 4, 6, 5.  6 and 5 store in byte 12th , 0 and 4 store in byte 13th , 2 and 5 store in byte 14th . Follows the bit value:
Byte 12th﹕

	  D7
	  D6
	  D5
	  D4
	  D3
	  D2
	  D1
	  D0

	   0
	   1
	   1
	   0
	   0
	   1
	   0
	   1



Byte 13th﹕

	  D7
	  D6
	  D5
	  D4
	  D3
	  D2
	  D1
	  D0

	   0
	   0
	   0
	   0
	   0
	   1
	   0
	   0


Byte 14th﹕

	  D7
	  D6
	  D5
	  D4
	  D3
	  D2
	  D1
	  D0

	   0
	   0
	   1
	   0
	   0
	   1
	   0
	   1


Byte 15th﹕

	  D7
	  D6
	  D5
	  D4
	  D3
	  D2
	  D1
	  D0

	   0
	   0
	   0
	   0
	   0
	   0
	   0
	   0


(6). Byte 16th and 17th : Retain 
(7). When unit is mm(millimeter), Decimal Digits are 3. When unit is inch, decimal digits are 4. 
(8). The contents of the 17 bytes described above are summarized as follows﹕

	 byte
	 1
	 2
	 3
	 4
	 5
	 6
	 7
	 8
	 9
	 10
	 11
	 12
	 13
	 14
	 15
	 16
	 17

	 content
	0feH
	0 1H
	00H
	09H
	35H
	00H
	00H
	78H
	34H
	12H
	00H
	65H
	04H
	25H
	00H
	00H
	00H


(9). For this system, the maximum display metric value is 9999.999 mm, the maximum display imperial value is 999.9999 in.
Means metric mm(millimeter)








third decimal place of X is 9





second decimal place of X is 0

















digits in X is 3





first decimal place of X is 5











Hundreds in X is 0





Tens in X is 0





Ten thousands in X is 0





Thousands in X is 0





second decimal place of X is 7











third decimal place of X is 8








digits in Y is 3








Tens in Y is 4








Hundreds in Y is 1


上的數1





Tens in Y is 2








Ten thousands in X is 0








Thousands in X is 0








second decimal place of Z is 6





third decimal place of Z is 5











digits in Z is 0





Tens in Z is 4





Hundreds in Z is 2





Tens in Z is 5





Ten thousands in Z is 0





thousands in Z is 0














1 means X value is negative








