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Design of dual-channel EnDat2. 2 interface
for the encoder based on FPGA
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Abstract: In the numerical control system, EnDat2. 2 interface protocol is widely used because of its
high-speed, high intelligence and high reliability. In order to meet the numerical control system’s
needs for embedded systems of EnDat2. 2 protocol and replace manufacturers’ expensive interface
board, Endat2. 2 communication protocols was analyzed, and the dual independent EnDat2. 2 decoding
module including the CRC checksum based on FPGA was developed. Finally, dual-channel data trans-
mission circuit of absolute encoder was designed. The circuit was applied and tested on the linear en-
coder LC181. By experiments, it turns out that the circuit can transmit data quickly and accurately,
and it proves the feasibility of the interface circuit.

Key words: EnDat2. 2; FPGA; CRC;encoder

7;&%1%%@%% B2z NH T BAE LR | [ 5%

A AR AL s HLEE A TR VEE R A AR E SRR
%Dm%'#ﬂ A Tl [ Bl AP0 A 7 1) A A O
JeHL AR R —FOL AL R B A A AR ERTY L DA g AR 2 o g ORI 4 0

1 7]

Uu\«

s B #1:2013-07-04 ;1817 B # :2014-03-05.
* WA E Bt & A, E-mail: sdhgood@sina. cn



746 WS Bos

5 29 &

2 Fo g X g i A 38 O T B A L
17T 248 %5k X 2t % i 14 sk S LA X0 15— —
(R 2 0T i BT LA B TE T 1012 . 4% =X G ) 2 A
PO FN AT FEPE Ty 1R KA T A A g
DL %of =X 2 B0 25 70 DU B R g P N Bz . ]
J2 266 o) X i B % i — U 0 Hi 0 B e 2 g
M A% Z M2 th THS B LB A R i TR 4
Xof X i B s 3 £ 7 =X RE SR IBCER A7 4% a7 =0 i
H b2 — E p fE P, BRTHE S LR S
B g A g A TR H O — Bl AE L,
i Heidenhain 2 7 i) EnDat {31 s Danaher 2\ &l
1 Biss #pi%, SICK | STE- GMANN 72 &) i) HIP-
ERACE i 2 4050 Horp Heid enhain 2 &) #fi
th % EnDat #2177 8 H: & ] 52 0 AR A i 45 21 i
FA&REAE ] B AIA T BLAE EnDat2. 2 20 €
2 R I J Ry 24t %of =X i B 4 1) s 1 BRI
Heidenhain 23 w2 H 2 % &5 HC & 1 AH L A $2

Wtk s A 358 BER AT S A 20 T AT a5 A 4, Oy
i 7P A R A . (EIZAR R A% B 5 K2
o7 2 % 2 G i AR AR DU o 2 —. Rl R TR
EnDat2. 2 4 O ) /5 A g m B py Ll 42 1
W A SCHE AT T EnDat2. 2 MR H L kg =,
3T FPGAHL 37 7] 4 #2328 48 2% 14O & 3T 7 XGHE i
EnDat2. 2 $2 [ HL ¥, 7] L[] B 6F P9 4~ 3 4§ En-
Dat2. 2 PS4 %l 20 L 2 A 2 14 748 1) R B

2 Endat2. 2 ¥~

TN~ A EnDat 2048 82 102 F T4 i
BT BT R D AT . iR
B X LR, — X 22 RIS 2, — X 22 3 1 I
B BRSNS FPGA % W0 B 4 515 45 7]
B RS ) & R A . B2
Endat2. 2 [ LRI 7 &

CLOCK: -
tsr
DATA T T T T T T T 1§ SFRILGI T IM T T T 11 (T LI T T T T T T T [TLI T T T LI TIT+ L
mAES | | 6B | cre [ | wmEE2 | cre | [ #mfEE1[ cre |

S=Frih, Fl=4%iR1, F2=4%#i%2, L=-LSB,M=MSB

(IR ) | RPN TR A K=k S € g

Fig. 1 Packet including position values with additional information

2 i JA 39 N5 — A Bp b R G T A T 0 S B
Gt B gy T 8 T SR B (R DR AT DN A . D I A
k(2T J5  FPGA JFUf A BT S . Fihd &
F 2 3of 07 BB B T 58 52 I i B 2 DA 3 07 T
i1 FPGA AL 68 . BB AR AL “F17
“F27 il NE S TR IR . X PN SR
AL P A B R i ae ot S kA T T
BORERR A B AR . AR5 28 X7 B fH IR
AL (LSB) JFUf 516 . B B B Bk 7 ir
UETICE - /L2 R DAL R IR DN NOR 2 i 1)
IR ST R 2 ) Bt A% i 45 R AT IR IR T A
G, A7 KRS C MRS #%) B2 T B4 B i
WA . TERURE AL 25 R AL | i 3 45 5 0 208 O vy
B, 10~30 ps JFEE 1. 25~3. 75 ps J5 S d &
B 1 A S p e R = O N S T i
JA T — R B

3 EnDat2.2 v wikegi%it £

Z 40 W B R B R 0 8] 2 B oR . ol FP-
GA FF & g 57 EnDat2. 2 PR A e, v] DL i
FEPIAS G bt o 0 EL SR B AR s Sy B 5
XF 7 B AT LATR) I A DR AIE T g 5 i 1 30 17
JERATSEPE . ] FPGA S84 O g D) g . A H
AL DL i A H & T A G i 45 i B as B
2 1 H A B Al B AR G 1 STk

it ds 5 FPGA I & i %R H RS485
A O ARMERLIE s RS-485 22 10 2 R - 17 9K 36 4%
MESF WA G B YU TR i, 8 {5
B ALMBERERENS, AXMEHLTTHT
RS485 #2049 SN75176B it AL WA 2 ffis , i
FoaE—FRE T A . B — A s H 2 4>
SN75176B it i s — A~ F T ) 4 B % 1% i W) 20 1)



VR 55  FET FPGA XU EnDat2. 2 4 fith 2% (4 3% 1115 11 747

%5
D[15..0] D(5.0) RCH—R Z | [
D D
A(5..0) A4-9  ppqrD 2
REX [ |D-
/nGCS1 /CS1Epdat2.2 g —

J/WR! /WR Component] R %

e R TCL oy D 3 —CLK+
JWAIT /Ready —E/RE ; — CLK-
EINT1 /INT1 =
EINT2| e
EINT1 Bl - RC—R Z

—1 A(4..0) DV D 3 [—P*
/nGCS2 9 DE[+DE 5 |—Ip.
fg,SR dat2.2 -E/RE 2
aster ﬁﬂ%ﬂ
st /RD Component2 D E
/Ready TCL TIWR > [ [CLK+
- DE o
/INT2 'URe 3 —CLk-
AHBRZ EnDat2.28[]

B 2 B0 H K R

Fig. 2 Interface circuit diagram

#Zr i g5 5 CLOCK. % SN75176B i# f H T.
YEAE KRB 5 — N T 2 i # F FPGA Z [H]
B 5 5 (DATA) A& i . % SN75176B .tk J &b
e W T TAER,

4 FPGA v 423 69 R 3% 33 IR 22

E 3 fros o T 05 FPGA R )y 1 B A
A B A 1 R A IR D RERE AT A BRAE ,
H1 AR AR AR OB B | I A 2R A R R AR B L 4%
ol T RE 2 47 &% S OF AT #2142 1] % 25 ) RE AL
BREE R ik A B R B R Nk AR B

5 14|

Endat2.2 Fizik

— —[/ANT
DATA_ DV § G AL E ] [ 1cS
< Ble| o EEEERle>
o /WR
_ DE - < "l RIXFANH e [
< — o [&/RD
g || B | ofBld s s i
<ICK | L B |l E e
& EEF A3
= | = il Addresse
= —{ REHEE | > [0:4]
DATA_RC| @ N ik A
=
&[] || (owEm e
| Bt

3 0 K D REAE

Fig. 3 Function block of interface circuit
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