CiA402 State Machine ZiBHH
2022/5/1 b

static EC_T _WORD fnChgMotionGoState (EC_ T WORD woStWd, EC_T _WORD #*pCrWd)

DR M > C, REERZFEMT 2.

woStWd |3 Slave DIITEDIKAE (Statusword) %, *pCrid (ZIRFEEZIESE (Controlword) %
RLTW3, Ob i 2 #EH%E, Ox i3 16 #EHERL TH 0, HFOH] Cﬁ%?ﬂ%ﬁf;b\% D
Z 10 HEH L 3 5.

i :
while(1) {
if (woStatusWord !'= 0x27) {
/* BEDY- 34N KBEGE */
pwVal = (EC_T_WORD*)&pbyPDIn[MySlave. dwPdOffsIn+2];
woStatusWord = *pwVal;
/% BEDY-H P AN AKEN S ROY-F P N KEAEBH S HEH3-) +/
woStatusWord = fnChgMotionGoState (woStatusWord, &woControlWord);
if (woStatusWord == 0x27) break;
/% ROY-K VAN BHIEZTEEAH */
pwVal = (EC_T_WORD=)&pbyPDOut [MySIave. dwPdOffsOut];

*pwVal = woControlWord;

woStatusWord (int) DfEA 0x27 (=39 = 0b00100111) TR W[RY, JREEBERZ 2V KT
— 7. 0x27 ® & &, Slave I¥ [Operationenable (¥ —+R+ V)| OREICH Y, €— X EKH)
HEEL 7%, ©F b, Slave D woStatusWord Dfi % 0x27 ¥ TEB X &7\ & £ — X ZHlfH
TE 7R\,
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The function that are available in each state are given in the table below:
Function FSA States
Not Switch Ready  Switched Operation Quick  Fault Fault
ready on to on enabled Stop reaction
to disabled  switch active  active
switch on
on
Brake applied, = Yes Yes Yes Yes No No No Yes
if present
Drive function =~ No No No No Yes Yes Yes No
enabled
Configuration =~ Yes Yes Yes Yes No No No Yes

allowed
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0x6041 Statusword

The status of the PDS FSA. Only bits 0-6 are supported.
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

ms oms ila tr ™m ms w sod qs ve f oe so rtso

MSB LSB

LEGEND: ms = manufacturer-specific; oms = operation mode specific; ila = internal limit
active; tr = target reached; rm = remote; w = warning; sod = switch on disabled; qs = quick
stop; ve = voltage enabled; f = fault; oe = operation enabled; so = switched on; rtso = ready

to switch on

Statusword
xxxx xxxx x0xx 0000,
xxxx xxxx x1xx 0000,
xxxx xxxx x01x 0001,
xxxx xxxx x01x 0011,
xxxx xxxx x01x 0111,
xxxx xxxx x00x 0111,
xxxx xxxx x0xx 1111,

xxxx xxxx x0xx 1000,

PDS FSA state
Not ready to switch on
Switch on disabled
Ready to switch on
Switched on
Operation enabled
Quick stop active
Fault reaction active

Fault

If bit 4 (voltage enabled) of the statusword is 1, this indicates that high voltage is

applied to the PDS.

If bit 5 (quick stop) of the statusword is 0, this indicates that the PDS is reacting on
a quick stop request.

Operation mode specific bits of Statusword ("oms"

Cyclic Cyclic Cyclic Profile Profile = Homing
synchronous synchronous synchronous position velocity mode
position velocitff torque mode mode
control contro control
bit 13 Following not used Following not Homing
(0x2000)  error bit error bit used error
bit
bit 12 Target Target Target Set-point Speed  Homin
(0x1000) position velocity torque acknowledge = bit attaine
1gnored ignored ignored bit bit



0x6040 Controlword

The received command controlling the PDS FSA.

15 11 10 9 8 7 6 4 3 2 1 0
ms r oms h fr oms €o gs ev SO
MSB LSB

LEGEND: ms = manufacturer-specific;_r = reserved; oms = operation mode specific; h =
halt; fr = fault reset; eo = enable operation; qs = quick stop; ev = enable voltage; so = switch
on

Command Bits of the controlword Transitions

Bit7 | Bit3 Bit2 Bitl Bit0

Shutdown 0 X 1 1 0 2,6,8
Switch on 0 0 1 1 1 3
Switch on + enable operation 0 1 1 1 1 3+4 (NOTE)
Disable voltage 0 X X 0 X 7,9, 10, 12
Quick stop 0 X 0 1 X 7,10, 11
Disable operation 0 0 1 1 1 5
Enable operation 0 1 1 1 1 4,16
Fault reset 1 X X X X 15

NOTE Automatic transition to Enable operation state after executing SWITCHED ON
state functionality.

Bits 9, 6, 5, and 4 of the controlword are operation mode specific. The halt function (bit 8)
behaviour 1s operation mode specific. If the bit is 1, the commanded motion shall be
interrupted, the PDS shall behave as defined in the halt option code. After releasing the halt
function, the commanded motion shall be continued if possible.

The bit 10 is reserved for further use; it shall be set to 0. The bits 11, 12, 13, 14, and 15 are
manufacturer-specific.

Name Index:Sub  Type Bit Min Max Default  Unit Access PDO
Size Data Data Data Mappin

g

Contr 0x6040:0  UIN 16 0 readwr Receiv

olword T ite e
PDO
(Outp
uts)
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/* Description :
static EC_T_WORD

{
switch(

}

CiA402 #—£ b 34N IREEBFENEE +/
fnChgMotionGoState (EC_T_WORD woStWd, EC_T WORD *pCrWd)

(Ox6F & woSthd) ) {

case 0: *pCrWd = (OxFF70 & *pCrWd) | 0; break;

/* RAEULIKEE > MEEER */

case 0x40: /* (0x60 ERL) */

case 0x60: *pCrWid = (OxFF70 & *pCrWd) | 0x06; break;
/* MEMESE TIREE -> EEREIROFF ZK */

case 0x21: *pCrWd = (OxFF70 & *pCrWd) | 0x07; break;
/* EEBREIROFF KRE > #-K LT 1EKR */

case 0x23: *pCrWd = (OxFF70 & *pCrWd) | OxOF; break;
/* $-K VT KEE > #-K ON 23K */

case 0x27: break: /* #-# ON iKA& GEIRBHIR0K KAER) */
case Ox2F: break; /x EFELIEFEEFIKAE */

case 0x28: #pCrild = (OxFF70 & *pCrWid) | 0x80; break;
/* BEAKRE - MHEEXR */

return (0x6F & woStWd) ;

0x6F & woStWd DfEZFIRT, HAEDIREIZIL U THpCrild DfEZ ZEE 3 5,

0110 1111.

0x6F =111 =0b

DwoStWd =0 pCrild =0 @ & %, Ox6F & woStld =0 &7 %. Z DIRAEIX Not ready to switch on
THY, TDLE, xpCrild = (0xFF70 & *pCrid) | 0 &R 3,

OxFF70 =
*pCrild =
0=

Ob 111111110111 0000
0Ob 0000 0000 0000 0000
0Ob 0000 0000 0000 0000

— (0xFF70 & *pCrlid) | 0 =0b 0000 0000 0000 0000

Z DfER, *pCrild

=0 BRI N5,



(2Statusword = Not ready to switch on ® & %, HBE)IC Statusword = Switch on disabled
%5, 2ok &, wosSthid = 0b 0100 0000 (= 0x40 = 64) TH Y, Ox6F & woStWd DfEIL,
DLFD X 51 0x40 & 72 5.

0x6F = Ob 0110 1111
woStWd = 0b 0100 0000 (= 0x40)
0x6F & woStld = 0b 0100 0000 (= 0x40)

ZDL %, *pCrlld = (OxFF70 & *pCrWd) | Ox06 %3R3 .

0xFF70 = Ob 111111110111 0000
*pCrild = 0b 0000 0000 0000 0000
0x06 = 0b 0000 0000 0000 0110
— (OxFF70 & *pCrlid) | 0x06 = 0b 0000 0000 0000 0110

ZofER, *pCrild = 0x06 (= 0b 0110)25%8K & 3. Z #ix Controlword = Shutdown D55
IAHY L, Ready to switch on ~&{73 %.

(3Statusword = Ready to switch on @ & %, woStlid = 0b 0010 0001 (= 0x21 =33)Tdh b,
Ox6F & woStWd Dfiilx, UTD X H5ic 0x21 &7 5.

0x6F = Ob 0110 1111
woStWd = 0b 0010 0001 (= 0x21)
0x6F & woStld = 0b 0010 0001 (= 0x21)

ZDL X, *pCrild = (OXxFF70 & *pCrWd) | Ox07 %3R3 .

0xFF70 = Ob 111111110111 0000
*pCrild = 0b 0000 0000 0000 0110
0x07 = 0b 0000 0000 0000 0111
— (0xFF70 & *pCrWd) | 0x07 = 0b 0000 0000 0000 0111

ZofER, *pCrild = 0x07 (= 0b 0111)25R X 5. Z 1l Controlword = Switch on DIE4H
WA L, Switch on ~f173 5.

(@Statusword = Switchon @ & %, woStWd =0b 00100011 (= 0x23=35)TH v, 0x6F & woStWd
DfEilx, UTDO X512 0x23 L7235,

Ox6F = Ob 01101111

woStid = 0b 0010 0011 (= 0x23)
Ox6F & woStWd = 0b 0010 0011 (= 0x23)



ZDL %, *pCrild = (OxFF70 & *pCrWd) | OxOF %3R3 .

0xFF70 = Ob 111111110111 0000
*pCrild = 0b 0000 0000 0000 0111
0xO0F = 0b 0000 0000 0000 1111
— (OxFF70 & *pCrlid) | OxOF = 0b 0000 0000 0000 1111

Z ofER, *pCrild = 0x0F (= 0b1111)258 5. Z ik Controlword = Switch on + enable
operation DFEICHIY4 L, Operation enabled ~#%173 2.

EEREDLE

(B5Statusword = Fault reaction active @ & %, woStld = 0b 0010 1111 (= 0x2F = 47)TH v,
Ox6F & woStWd Dfiilx, UTD X H5I1c 0x23 L7 5.

0x6F = Ob 0110 1111
woStWd = 0b 0010 1111 (= 0x2F)
Ox6F & woStWd = 0b 0010 1111 (= 0x2F)

Z ® & %, Faultreaction active £ 720, F 7 A4 NiFEIET 3.

(6)Statusword = Switch on D & %, woStlld = 0b 0010 1000 (= 0x28=40)T» v, 0x6F & woStWd
DX, UTD X Hic 0x23 £ 72 5.

0x6F = 0b 0110 1111
woStWd = 0b 0010 1000 (= 0x28)
0x6F & woStid = 0b 0010 1000 (= 0x28)

ZDL X, *pCrild = (OxFF70 & *pCrid) | Ox80 %3R3 .

0xFF70 = Ob 111111110111 0000
*pCrild = Ob 0000 0000 X000 0000
0x80 = 0b 0000 0000 1000 0000
— (0xFF70 & #pCriid) | 0x80 = Ob 0000 0000 X000 0000

Z OFER, *pCrild = 0x80 2 0x00 2R X 41, Z @)L ERicHYS 3 5.



