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 CE  : 

  CE    . 
 

EMC   (EMC)       2014  2  26  

     2014/30/EU .. 
 

ATEX –  

  : 

           

    2014/34/EU 

 : II 2 G, Ex nA IIC T4 Gc 

  : II 2 G, Ex nA IIC T3 Gc 
SIRA 14ATEX4088X 
 

  : 

        CE      . 

RoHS :    2011/65/EU: 

Woodward     2011/65/EU  2.4(e)   

         .  

2.4(c)        RoHS2   

. 
 

EAC  

     ,        . 
 

EAC ( ): 2Ex nA IIC T4 Gc X  RU С-US.MƜ06.B.00086     

    

  CU 012/2011  . 
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 : II 2 G, Ex nA IIC T4 Gc 
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 : 

      . 

: DVP   CSA   . 
 

CSA:       CSA  . 

 I,  2,  A, B, C  D, T4 

 1682018 
 

 (24 V DVP, IP66, 2-  ) 

LR:  LR   1 (2002)    

Lloyds     ENV1, ENV2  ENV3 

DNV-GL:   2.4   DNV   DNV-GL    (2006): 

 D,  B,  B, EMC A, 

:           

. 

 

     .          

  . 
 

    : 

   I,  2    2,  3  (  )    

   . 
 

   95°C(203°F)     . 
 

 (PE)  PE   . 
 

IP66   DVP           IEC 60079-0, 

 26.4.2,   II, 4 (Joule)   .  “X”  ,   

      ,      

. 
 

IP30   DVP   2    , IP54     

.   IEC 60079         

   . IP54       DVP    

   , T4          115⁰C  

. 
 

IEC 60664-1    (Pollution Degree) 2    DVP    . 
 

       6.4mm     . 
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 (    )          . 
 

DVP          .      

 (150Vdc)  140%      .     

18Vdc - 32Vdc     . 
 

 
 —         

    /  . 
 

    I,  2   2    

  . 

 

 
RISQUE D’EXPLOSION—Ne pas enlever les couvercles, ni 
raccorder / débrancher les prises électriques, sans  vous en 
assurez auparavant que le système a bien été mis ho rs 
tension; ou que vous situez bien dans une zone non 
explosive. 
 
La substitution de composants peut rendre ce matéri el 
inacceptable pour les emplacements de Classe I, Div ision 2 
et/ou Zone 2. 

 

 
    ,        

 . 

 

 
Ne pas utiliser les bornes d’essai du block d’alime ntation ou 
des cartes de commande à moins de se trouver dans u n 
emplacement non dangereux. 
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    ,  Woodward        
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DVP      

125Vdc 

   (EGMV) 26305 

   (ELMV) 26306 

   (EWMV) 26306 

   (ELBV) 26306 

   (LESV) 26419 

GS16DR(  ) 26418 

LQ50 26506 
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125Vdc 

LQ25 
LQ25T, LQ25BP 

26475 
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24Vdc EM35MR/3103 40185 
EM100/3151 40181 
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125Vdc DVP  
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  (DVP) IP30  IP66 ,    

  : 
 

125Vdc +20%, –28% (90~150Vdc) 
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2A  , 200ms  40A  , 240W  

DVP   : 

10   8A   , 500ms  40A , 120   
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 ( ) 

IP30 DVP 

 500ms  40A , 

30    

12A  . 

IP66 

 500ms  40A , 

30   ,  10   12A 

11A  . 

  : 

(   ) 

40W ,   70W 

(  DVP   ,        

    ). 

(   ) 

40W ,   63W  

(  DVP   ,        

    ). 

 : IP30 DVP 
279 x 272 x 145mm 

(11.0 x 10.7 x 5.7 ) 

IP66 DVP 
483 x 311 x 111mm 

(19.00 x 12.24 x 4.38 ) 
 

: 7.9kg(17.5lb) 6.94kg(15.32lb) 
 

24Vdc DVP  

:   (DVP) IP30  IP66  

  : 24Vdc +33%, –25% (18~32Vdc) 

( ): 
 500ms  25A ,   10A,  240W 

(       ) 

 ( ):  500ms  25A , 30  . 15A   
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(   ) 

40W  

  70W 

(  DVP   ,        

    ). 

(   ) 

40W  

  63W 

(  DVP   ,        

    ). 
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279 x 272 x 145mm 

(11.0 x 10.7 x 5.7 ) 
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483 x 311 x 111mm 

(19.00 x 12.24 x 4.38 ) 
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  : –40 ~ +55°C(–40 ~ +131°F)    

–40 ~ +70°C(–40 ~ +158°F),   . DVP   

 : –40 ~ +105°C(–40 ~ +221°F) 

: 0 ~ 100%  

 : 
Woodward  RV5(0.04G²/Hz, 10~500Hz, 

2 / , 1.04Grms) 

 : Woodward  MS2(30 G, 11 ms Half Sine Pulse) 

EMI/RFI : 

EN61000-6-2:     

EN61000-6-4:     Woodward   : 

   , 50Hz~10kHz 

 (    

  ): 

IP30 DVP 

 .  2      . 

IP66 DVP,   

     (IEC 60079-0 cl. 26.4.2   

4J);      . 

 (    

  ): 

IP30 DVP 

IP30  IEC 60529  .  2     

 . 

IP66 DVP,   

 2    IEC 60529  IEC 60079   IP66. 

           

. 
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    /  . 

 

 
  -    ,       

         . 

 

 
DVP    ,       

DVP     . 

 

 
            

   . 

DVP   /        ,  

        

IP66     . 

  EMC   DVP   (    

). 

3         . 

 

  
 

EMC            .  

             
 

  
 

IP30 DVP -   EMC          

  . , PE ( )      PE   . : 

IP30      , EMC      

(  12AWG/3mm² ,  18"/46cm )      
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  PE   . 
 

   
 

 
        . 

 

•           (   

  1-1). 

•     . 

•        .      

  . 

•     51mm(2 )      . 

•     51mm(2 )      ,    

 . 

•   (EMI)         .  

 Woodward  . 
 

         .    

     . 
 

 ,          . 
 

   
 

    (DVP)    , ,      
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•               

.      .   , , 

      .     

. 

• DVP          . DVP    

       . DVP       

   . 
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DVP      . 

•         . 

• DVP      .       

 , 50Hz      DVP    .   

 . 

•   ( , )         DVP  

 

• DVP  DVP           
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•       .   . 

•          (  2-1). 

•       . 

•     DVP  . 

•     IP30 DVP     1 (25mm)   . 

IP30 DVP      . 

• IP66 DVP      . ,  2     

         .      

 . 

•    IP30 DVP          

   .  2-1    . 

•      I/O      . 
 

 
    DVP   25mm(1 )   

          

  . DVP       

  ,    DVP     DVP  

  . 
 

          

    DVP   . 

 

         

 DVP /                  

. 
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 2-1.   
 

 I/O      

  20 ~ 16AWG 
(0.5 ~ 1.0mm²) 

8AWG 
(8mm²) 

 

  

 

0.25 ~ 0.300  
(6.4 ~ 7.6mm) 

0.45 ~ 0.55  
(11.4 ~ 14.0mm) 

 

  

  

   

2.5 ~ 3.5lb-in 

(0.3 ~ 0.4Nm) 

10 ~ 12lb-in 

(1.1 ~ 1.4Nm) 

 

  

DVP           .      

 , Woodward   2-2     . 
 

 2-2.      
 

      

6995-1063 DVP, IP66  ,   

8923-1288 DVP, 125Vdc IP30, TB , TB  

8923-1318 DVP, 125Vdc, IP30, TB     . 

8923-1337 DVP, 125Vdc, IP66  ,   

8923-1654 DVP, 24Vdc, IP66      

8923-1656 DVP, 24Vdc, IP30, TB     

8923-1657 DVP, 24Vdc, IP30, TB   TB  
 

   

DVP IP-30   2-3      .  DVP     

   .      , ¼-20     

   .    , M6       

.   80lb.-in(9.0Nm)   . 
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 2-3.     
 

    DVP      
 
8923-1136 
 

(4 x 1"(25mm)  

4 x  .) 
 

DVP IP30  

      

 . 
 

80lb-in(9.0Nm) 
 

   (Woodward  

#10     

) 

DVP IP66  

     

.     

 . 
 

 (IP66 ) 

 ,            

  1/4  .      . (  2-1 )   

    ,        .   

 ,     UNLOCK(  )  OPEN( )   . 

  ,    LOCK( )  CLOSED( )      

 . 
 

 
IP66  ,         

 .  2-1 . 
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 2-1.   /   
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 2-4. DVP IP-30   
 

 

IP-30   DVP    

  

  

125Vdc  24Vdc   

      

      . 

EGD       . 

  

 - 279x272x145mm(11.0x10.7x5.7 ) 

 -7.9kg(17.5lb) 

 

     

  EGD( )    

CANopen(    ). 

ID   

     . 

   / . 
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 2-2. DVP   ( ) 
 

  

   DVP    .  2-2  I/O       

     DVP    . EMC  ,    

 DVP   . 
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 2-3. DVP IP30    
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 2-4. DVP IP30    
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 2-5. DVP, IP30, ( ) 
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 2-6. IP30/IP66, DVP     
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 2-7. IP30/IP66,  DVP,     
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 2-8. IP30/IP66, DVP,     
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 2-9. 24Vdc, IP30, DVP,     
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 2-5. 24V/125Vdc, IP66 DVP 
 

 
 
 

 
 
 
 

 
 
 
 

 

IP66   DVP 

    

. 
 

  
• 125Vdc  24Vdc   
 

• 1       

 1      . 

     

    

. 
 

• 2      .  

    

. 
 

• EGD      

 . 
 

•     
 

 
•    

o  

o  
 

•   

o    CANopen 

o EGD( )  
 

• ID   
 

•      

 
 

•      
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• : 

483 X 311 X 111mm 

(19.0 X 12.24 X 4.38 ) 
 

• : 6.94kg(15.32lb) 
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 2-10. 24V/125Vdc, IP66 DVP,   
 

 
 

 2-11. DVP IP66, 24V/125Vdc    
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 2-12. DVP IP66 ( ) 
 

 
 

 2-13. DVP IP66      

(“  A”) 
 

 
 

 2-14. DVP IP66(   ), 125Vdc,   
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 2-15. DVP IP66(   ), 125Vdc,  ( ) 
 

 
 

 2-16. DVP IP66(   ),     
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 DVP    ,      . 
 

 
 

 2-17.         
 

 2-16    TB6_B  TB7_A      .   

            .  2-17   

, DVP       .  2-18   

 DVP       .   . 
 

 
 

 2-18.       
 

 
 

 2-19.     
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               . 

     . 

   .      . 
 

 2-6.       
 

     

    13.5 ~ 16.5in-lb(1.53 ~ 1.86N-m) 

    13.5 ~ 16.5in-lb(1.53 ~ 1.86N-m) 

    2.5 ~ 3.5in-lb(0.3 ~ 0.4N-m) 

 

 
 

 2-20. DVP IP66       
 

 
 2-21. DVP IP66    - I/O    
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 2-22. DVP IP66    -    
  

RESOLVER 2 RESOLVER  1RESOLVER 3 ID MODULE

POWER TB
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3 . 

 I/O 
 
 

   
 

DVP       .       

 .     ,   ,     

.    ,  ,    ,    

      . 4  (+  2 , -  2 )  ,  

  8AWG    . DVP          

   . DVP            3-

1  . 
 

 
DVP   Woodward    .  

       .     

 .      DVP   

  . 

 

 
          

       . 

 

 3-1a. DVP  (125Vdc) 
 

  

LERA(GS150)  

LELA  

(LESV, ELMV, 
EWMV, ELBV, EGMV) 

ELA21 

LQ25/LQ25B/  
LQ25BP/ 
GS16DR 

  90~150Vdc(120V ) 

   2.6A  2A  3A  

  250ms  14A 10   8A 100ms  5A 

 15A, 250V  ,  I²t  1000 A²s 
10A, 250V  ,  

I²t  500 A²s 

 

(CB) 
20A, 250V  

 
10A, 250V  
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 3-1b. DVP  (24Vdc) 
 

  
EM35  

(EM35MR 3103/3171, 
EM100/3151) 

LQ25/LQ25B/LQ25BP 

   18V ~ 32Vdc(24V ) 

  2.6A  5A  

  200ms  20A   100ms  15A   

 
10A, 250V  ,  I²t 

 500 A²s 

10A, 250V  ,  I²t 

 500 A²s 

 (CB) 20A, 250V  10A, 250V  

:DVP 24V  LQ25   . 
 

  
 

DVP       . DVP       

. ,           .  

  .           . 

              .  3-

1  DVP         . 
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 3-1.    
 

 
DVP   Woodward    .  

       .     

 .      DVP   

  . 

 

       

DVP           . 8AWG    2  

    . 
 

     DC  .       

.     ,     DVP    

.    . 
 

Woodward         ,      

   . 
 

   DVP    ,         

  .        DVP   

   .  DVP         

    .   ,  3-2      

 (+)    #1  #3 ,  (-)   #2  #4 

 . 
 

   DVP  2    2          

   . 
 

 3-2         DVP   ,   

. 
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 3-2.     
 

    
 

           .   

              . 
 

 
        . 

 

      DVP      IR    

                

 . 
 

     

 3-2               . 
 

 3-2.   (American Wire Gauge, AWG)   
 

 

 (AWG) 
20A   

  (V) 

20A   

  (V) 
8 0.100 0.031 

10 0.165 0.050 
12 0.262 0.080 

 

AWG      

: 10AWG     20A    0.050V    . 

DVP        100   100x0.05= 5V    

.              

 . 
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 3-3               . 
 

 3-3.  (mm²)     
 

 

 (mm²) 
20A   

  (V) 

20A   

  (V) 
10 0.087 0.026 
6 0.144 0.044 
4 0.216 0.066 

 

: 6mm²  20A   0.144V    .  DVP     

   50   50x0.144 = 7.2V    .  DVP  

, DVP         . 
 

 
DVP    DVP        

  . DVP       

. , DVP     DVP    

. 

 

  
 

,          DVP  3    

 .   5kHz   ,     

DVP   .       ,   

    .         

.        .    100m  

,   5nF  (  3-3).        

 ,     . 
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1

2

3

4

5

6

7

DVP Resolver Interface

RDC

Resolver

Excitation +

Excitation -

Cosine +

Cosine -

Sine +

Sine -

5kHz Sine
Wave

8

9

Control Board TB2, TB3, and
TB4 for Resolvers 1, 2, and 3

Respectively

 
 

 3-3.      
 

/LVDT   

(DVP  ) 

 : 5kHz 

 : DVP    
 

SIN  COS(   ). 

  : ±1.5V 
 

    : 

•     

•               

 5nF(   )  . 

•  : 100m 

•   : 16~20AWG 

•                

      . 
 

    

DVP             (  3-4  3-5).   

   8AWG    .     3    LAT 

     . 
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IP30   DVP   / (J1-6  )       

          (     ). 

IP30 DVP     /  (POWER TB-4  )    

. 3          ,    . 
 

IP30   +24 V DVP   6-  /        2  

 .            

  . 

   DVP   PE    .    

 ,     . 
 

              

  . 
 

 
 

 3-4. 3      
 

Released



 26329    
 

 

 

Woodward 46 

 
 

 3-5. LAT     
 

    

• 3    (LAT)    

o  : 10kHz 

o   (    ) 

•    

o  :    

o  :    

    

•              

. 

•    ,          

 (  3-6 ). 

•   ,             

           . 

•               

        . 
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 3-6. “ ”  
 

   

 3-4           .  DVP     

 ,         .     

  DVP     . 
 

    (+24V DVP    DVP   )      

 .   .          

        .  3-4  3-5      

 . 
 

 3-4. 125Vdc DVP     
 

   
AWG(American 

Wire Gauge) 
 

(mm 2) 
328ft 100m 8 10 
206ft 63m 10 6 
131ft 40m 12 4 

 

 3-5. 24Vdc DVP     
 

   

   

 
1, 3, 5 

 
2, 4, 6 

AWG(Ameri
can Wire 
Gauge) 

 

(mm 2) 
12 40 X  14 2.5 
24 79 X X 14 2.5 
19 62 X  12 4 
39 128 X X 12 4 
30 98 X  10 6 
60 197 X X 10 6 
50 164 X  8 10 
100 328 X X 8 10 

 

 
Woodward          . 

  Woodward  . 
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DVP        . DVP     

   .       . 
 

   ,    DVP    .    

EGD(Ethernet Global Data)  .           

   .    /EGD   3-7   3-

6  . 
 

   DVP     35124  . 
 

 
 

 3-7.    
 

 : 

•  (SSTP)  . 

• CAT-5   

•  : 30m 

•       ,      . 

Woodward 5453-754        . 
 

 (  ): 
• 10 Base-T 

• 10 Base-T  

• 100Base-TX 
• 100Base-T4 

• 100Base-TX  
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   : 

•       . 
 

 3-6. EGD 3    
 

   DVP   
 

IP  

 

DVP EGD 

  
 

 ID 

  

  
 

IP  

 

  

EGD   
 

 ID 

  
1 EGD  1 192.168.128.20 

255.255.255.0 
192.168.128.20 

20 
192.168.128.1 
255.255.255.0 

192.168.128.1 
1 

2 EGD  2 192.168.129.20 
255.255.255.0 

192.168.129.20 
20 

192.168.129.1 
255.255.255.0 

192.168.129.1 
1 

3 EGD  3 192.168.130.20 
255.255.255.0 

192.168.130.20 
20 

192.168.130.1 
255.255.255.0 

192.168.130.1 
1 

4/NC /  

 

172.16.100.10 
255.255.255.0 

         

 

    EGD     . DVP    

   . DVP   EGD  IP    .  

  IP /  DVP        DVP   

. 
 

DVP  EGD    DVP EGD        ID  

   EGD  . DVP EGD     EGD 

       ID       EGD  

  . 
 

RS-232   
 

RS-232 (  3-8)    DVP      .  

    5  .        

 , CAN        .      

    RS-232     .     

    . PC        EMI    

     . RS-232   (straight-through) 

 . 
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DB9
Connector.

3

2

DVP Service Port Interface.

RS232
Receiver

5
3 52

Sub-D
Shield

DVP RX

DVP TX

RS232 GND

DB9 Conn

Rs232
Isolator

 
 3-8. RS-232   

 

RS-232   

•  :    38.4kbps 

• :   1,500Vac 
 

  

•  RS-232   (Phoenix Contact PSM-ME-RS-232/RS-232-P, Woodward P/N 
1784-635) 

•  (Straight-through)   
 

  
 

DVP     4–20mA  0–5V ,      

   .  4–20mA   0–5V      ,  

   .  ,        5   

6  . 
 

11

12

ProAct Integrated Speed Control.
Analog Input.

ADC
Converter

13

Voltage or
Current
Source.

DVP Analog Input.

Processor

Voltage/
Current Mode

Selection

 
 

 3-9.     
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  : 

•  4~20mA: 2~22mA  

•  0~5V : 0~5V  

•   : 200ppm/°C 

•  : FS  0.1% 

•   : 100V 

•   : –70dB @ 500Hz 

• :       400k 

    1500Vac 
 

 : 

•      

•                

   . 

•  : 100m 

•   : 16 ~ 20AWG(0.5 ~ 1.3mm²) 
 

  
 

DVP    4 ~ 20mA    500      ..  

 ,              ,   

       .  ,       

 5   6  .        ,  

     . 
 

 
 

 3-10.     
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 3-7.   : 
 

 :   0.5% 

 : 4 ~ 20mA 

 : 0 ~500  

  : 300 ppm/°C 

:    500Vac,   1500Vac 
 

 3-8.   
 

     

               

   . 

 : 100m 

  : 16 ~ 20AWG(0.5 ~ 1.3mm²) 

   3-10   
 

  
 

DVP  5    .  (pull down)  .   

        .    ,    Low 

 .  ,  18VDC    High  .   

       High( )   Low( )    

.       Low    .   

    .       .  

        . 
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5      3  ,         

.    . 

 
 

 3-11.     
 

   

• (Trip) : 

o   3V     Low  (   < 3V = LO). 

o   7V      High  (   > 7V = HI). 

o     High        

. 

o         1V  . 

•  : 

o       /     (dry 

contact)  . 
 

• :    500Vac,   1500Vac 
 

 : 

•                

   . 

•  : 100m 

•   : 16~20AWG 
 

  

20

21

28

DVP Discrete Inputs

22

23

24

25

26

27

+18Viso

IGND

Processor

+18Viso

IGND

+18Viso

IGND
+18Viso

IGND

+18Viso

IGND

IGND

IN1

IN2

IN3

IN4

IN5
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DVP      .         /   

   .  (active on)  (active off)    . 

 ,        5   6  .   

          . ,     

 High      .       

       . 
 

55/58

56/59

ProAct Integrated Speed Control.
Analog Input.

Processor

57/60

DVP Discrete Output 1/2

+5V

External 24V
Supply

Load Must
be < 0.5A

 
 

 3-12.     
 

 3-9.    
 

   : 18–32V 

  : 500 mA 

: 
 (short circuit) . 

      . 

 : 2 ms  

On   : 500mA  1V  

Off   : 32V  10µA  

  : 

 High   Low     

 ,  High     

 . 

:    500Vac,   1500Vac 
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 3-10.  : 
 

     

               

   . 

 : 100m 

  : 16 ~ 20AWG(0.5 ~ 1.3mm²) 

   3-12   
 

CAN   1  2 
 

CAN   DVP    .        . 

1. CANopen (     ) 

2. CANopen  
 

1. CANopen (    ):   CAN  1   .   

CAN         .     

. (         .) 
 

2. CANopen :   CAN  1  CAN  2  .      

CAN  1    .   CAN  1       (  

  ) CAN  2   . 
 

CAN      .    . 

• 125Kbps 
• 250Kbps 
• 500Kbps 

CiA DS-102        .       

       . 
 

 3-11.    
 

      DVP  
500Kbps 100m 15 
250Kbps 250m 7 
125Kbps 500m 3 

 

 
 (120ohm)   CANbus    

.   ISO 11898   . 
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  ,     5°C    

.        10°C  

  . 

 

 
CAN       . 

 

 
 

 3-13. CAN  1 
 

CAN  1   ,  3-13 CAN   . CAN    

   ,        . 
 

 29  30   .       CAN high  CAN low  

  120   .      . 
 

 
   ,    DVP   

   CAN   .    

,       . 

 

 31   32   CAN   CAN High   CAN Low . 
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 33  34     CAN high  CAN low .      

CANbus          . 
 

 
   ,    CANbus  

.  CANbus        

  .    , DVP     

. 

 

 35  CAN . CAN  DVP  DVP,      

. ,        . 
 

 36  CAN     . 
 

 
CAN       . 

 

 
 

 3-14. CAN  2 
 

 CAN    ,      .  1   2   

.   1  . 
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 3-12. CAN     
 

   
29 CAN 1   

30 CAN 1   

31 CAN 1 High  

32 CAN 1 Low  

33 CAN 1 High  

34 CAN 1 Low  

35 CAN 1 ISO GND 
36 CAN 1  

  
37 CAN 2   

38 CAN 2   

39 CAN 2 High  

40 CAN 2 Low   

41 CAN 2 High  

42 CAN 2 Low  

43 CAN 2 ISO GND 
44 CAN 2  

 

CANopen      A  . 
 

CAN  ID  
 

CANopen   , CAN  ID    DVP       

     .       . ,   

/ .  DVP        ,  

    (  26912 ).   ,  ID  

    . /  (    )   

   ID    .        

.            ,  High/Low  

 .   ID        . 
 

  CAN ID   3    .  2 , 3 ,  4     

, 3 , 7 ,  15      .    CAN  

     .  3-13, 3-14  3-15      

  . 
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: 

•   5:  24    

•   4:  23    

•   3:  22    

•   2:  21    

•   1:  20    

• (  25, 26  27       ) 
 

 3-13. 2      
 

 

 

  
5 

 

 4 

   

1   

2   

3   
 

 3-14. 3      
 

 

 

  
5 

 

 4 

  
3 

    

1    

2    

3    

4    

5    

6    

7    
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 3-15. 4      
 

 #   

 

 

 5 

 

 4 

 

 2 

 

 1 

N/A      

   1     

  #1 2     

  #2 3     

  #3 4     

  #4 5     

   #1 6     

   #2 7     

   #3 8     

   #4 9     

  #1a 10     

  #1b 11     

  #2a 12     

  #2b 13     

  #3a 14     

  #3b 15     
 

CAN ID     
 

(CAN  ID    )     ,      

      .        CAN Open 

      .       CAN 

Open      .      

  . CAN ID     (  3-13, 3-14, /  3-15)   

   . 
 

CAN ID         . 

1. DVP     . 

2.  DVP   CAN  ,  DVP   CAN   

. 

3.  CAN    3-13, 3-14,  3-15        CAN ID  

 . 
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 3-15. ,  #12 

CAN ID   

 3-16. ,  #13 

CAN ID   
 

 
 

 3-17. CAN ID    
 

 CAN ID    , DVP      (  3-17  TB5-B  

)      . #20    . 
 

    ,   2.5 ~ 3.5in-lb (0.3 ~ 0.4N-m)   . 
 

 CAN  
 

  DVP      ,  CAN      

    .   ,  DVP     

,        .        

    CAN  ,         

    . 
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 ,   3-18   , IGV-1    CAN  1   

 , IGV-2  CAN  2    . ,  1   

  ,  1        . IGV-1(  

 12)  IGV-2 (   14)   CAN    1   

. IGV-1  DVP   1     . IGV-2  DVP    

  DVP-1   . ,  2    IGV-2  

 , IGV-2       IGV-1  .  , 

          .     

,    2     .     

  2      . 
 

 ,           .   

       . 
 

CAN-2

ID:12

DVP 

for IGV-1

(Index 12)

CAN-1

ID:13

CAN-1

ID:14

CAN-2

ID:15

PCNO – CAN Network 1 PCNO – CAN Network 2

Node ID 12 Messages -> IGV1 Node ID 13 Messages -> IGV1

Virtual CAN Communication for 

Dual Actuators

Node ID Messages 14: IGV2

Node ID 14 Messages -> IGV2 Node ID 15 Messages -> IGV2

Node ID Messages 13: IGV1

DVP 

for IGV-2

(Index 13)

 
 

 3-18.     CAN  
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DVP           .     

    DVP   .      

 .  3-19  DVP    . DVP-DVP  

(CAN 1  RS485)  3m(10ft)   .   RS-485  CAN 

 . 
 

 
 

 3-19.   DVP    
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RS-485   
 

DVP   RS-485   (  3-20).        

     DVP    . 
 

47

48

54

DVP RS485 Interface.

User Control

120

RS485 High.

RS485 Low.

RS485 Common

53

49

50

51

52

RS485
Trans-
ceiver

120

Termination
Jumper

These Terminals
are for Daisy-
chaining Only

S

S

TX

RX

Processor

S

45

46

249
S

249

+5VS

Termination
Jumper249

+5V Isolated

249

Isolated

 

 3-20. RS-485   
 

RS-485  (  ) 

•  : 38.4kbps   

• :    500Vac,   1,500Vac 
 

 : 

•      

•                

   . 

•  : 100m 

•   : 16~20AWG 

• :    
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4 . 

  
 
 

  
 

DVP     Woodward /       

  .       3      

LVDT         . ,       

, LVDT      . DVP  3   DC    . 
 

DVP     , 4 ~ 20mA, 0~5V, RS-485, CAN,   PWM  

    . 
 

         .   (   

)      .     . 

  ,              

  .    ( :     ,  , 

  ,   )      DVP    /  

      . 
 

DVP       .  “ID ”     

, DVP      ,    . ID  

  DVP    , DVP         

.             

. 
 

DVP  I/O,     .        ( : 

 ,  )  ,      .    

      DVP    .    

 ,            

 . 
 

DVP               

.       . CAN     

    ,       . 
 

    ,           

.     DVP   PC      

. 
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 4-1.    
 

  
 

         DVP   , DVP    

         .    

   ,      “ ”  (   

   ),         

    .       

    ,       “  ”(zero turn)  

  .        ,   0% 

   ,         . 

       ,     

              

     .  ,  ,    

   . 
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        . DVP /    

    ,    ,    .   DVP  

  26912    .        

.           . 
 

   
 

DVP        ( :      ). 

  ,             

   CAN    .      

        .      

     .   4-2       

  . 
 

 
 

 4-2.       
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CAN ID     

CAN          ,   

     CAN    .   

“1  ”  ,   “2  ”  .  ,  

( ,  , )   (  ,  , )  1     

 . 2            

 ,         . 1  CAN 

  ,   2  CAN    .  , 

        2       

. 
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  ,  ,   DVP  3     ,   

         .    

   .          

. 
 

1. DVP  , CAN  ,    I/O       

. 
 

2. DVP      .      . 
 

3.         . DVP   

          . 
 

4. DVP   .   LED      /   

    .      

 .         

    . 
 

5. DVP  . 1   2  CAN    .    

 .         

  , DVP       . 
 

6.   LED     , DVP   . CAN 

. DVP   .     . 
 

7. 1   2     .        

          . 
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Current ControlPosition Control

Ethernet Port 1

Motor
Commutaion

Fault
Management

Feedback
(Motor Pos)

Ethernet Port 2

Ethernet Port 3

3-2-1
Redundancy

Manager

Service Tool
Interface

Feedback
(Valve Stem)

Run/Shutdown
(DISCRETE)

Reset
(DISCRETE)

Fault Output
(DISCRETE)

Alarm Output
(DISCRETE)

RJ 45

RJ 45

RJ 45

RS232

RS485

Fault Fault Fault

Fault

Fault

Fault

Actuator
Motor

Resolver 1

Resolver 2

Valve ID Module

Fault

Valve Identity
Module

Config Config Config

Config

Config

Config

Config

Config

Config

Config

Config

Fault Handling

Config

Configuration
Variables

Status

Shutdown

Shutdown -
Position

Shutdown -
System

Resolver
Redundancy

Manager

Event logging

Advanced
Diagnostics

Position
Demand

Current
Feedback

100us synchronization

1ms rate 100us rate 100us rate

Demand
Selector

Analog Input

Analog Output

CAN 2
CAN 1 Redundant

Manager

Fault

100us sync

 

 4-3. 
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DVP     30     120     

 .       . Woodward  

           

 ( / /DVP)   ,  

      DVP     

. 

 

  DVP       .      

       DVP        , 

DVP       .        

     . 
 

,          . , DVP  

        .     

          .    

  ,     . 
 

    (sweep),           

  DVP    .      ,   

      .       ,  

            30      

  120       . 
 

 
  , 5% pk-pk      

   1   .     

 3   . 

 

 DVP  
 

DVP  LED  

DVP     LED  .       LED    LED . 

     2  LED  .  LED(RJ45     

LED)     LED ,  LED    /  LED .  4-1, 4-2  4-3   

LED       . 
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  LED 
 

 
 

 4-4.   LED  
 

Main Diagnostic LED

 
 

 4-5. DVP IP66    LED 
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 4-1.   LED  
 

 

/   

(    

  ) 

  

 500ms  DVP    . 

 500ms 

 DVP . ,   

      

. 

(  

  

) 

500ms 

DVP  , PWM, EGD  

CANopen    

    

.     

    

 ( ,  ). 

  

  
60ms 

DVP   

(    ,   

 ) 
 

   LED 

   LED         .       

  .     , 2    .     

  5      .      

.    . 
 

 4-2.    LED  
 

        
1 4 RAM   

2 2     

2 3      

2 4    

2 5 HD1    

2 6 I2C    
 

  /  LED 

  /  LED          

. LED          .   

LED    . 
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 4-3.   /  LED  
 

  

   CPU       

   

   ,   (VxWorks*)   

RAM   RAM     . 

    RAM  

* - VxWorks  Wind River Systems, Inc.  . 
 

 
 

 4-6.   LED  
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COMM. BOARD
DIAGNOSTICS LED

COMM. BOARD RESET/
RUN LED

 
 

 4-7.   LED  DVP IP66 
  

Released
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5 . 

   
 
 

 
 

 
   

          

/    .   DVP   

   . 

 

Woodward DVP  Woodward DVP            

 .          ID  DVP  . 

,              

. 
 

6 . 

DVP  
 
 

DVP, DVP5000, DVP10000  DVP12000     "26912 DVP  "  

. 
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7 . 

DVP  
 
 

 
 

 
   

          

/    .   DVP   

   . 

 

Woodward DVP  Woodward DVP            

 .          ID  DVP  . 

,              

. 
 

DVP     "26912 DVP  "  . 
 

   
 

  DVP  ,     , DVP    

  Woodward DVP    . DVP     

  DVP              . 
 

 
  

         

.        DVP 

   . 
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DVP         : 
 

• Microsoft Windows® 10, 8.1, 7, Vista(32   64 )   

• Microsoft .NET Framework  4.5.1 

• 1GHz    x86  x64  

• 1G RAM 

•  800 x 600  , 256  

•    1024 x 768   

• 9  sub-D  (RS-232) 

• Woodward    -   
 

  
 

RS-232    (straight through)   . (null)   

  DVP RS-232    .       

  USB   RS-232    .   USB-RS232 

  .  USB-RS232  DVP      . 

     Woodward  . 
 

   
 

DVP    DVP       Woodward   

    . DVP        Woodward 

     Woodward    . 
 

   
 

Woodward  DVP       ,     

   Woodward     DVP   . 
 

 
        DVP  

      . 

 

 
DVP           

      .  
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1.         . DVP     

        . 

2. ,  , I/O       DVP     

 . 

3. DVP            . 

4.      ,   4 ~ 20mA   . 
 

 
 

          , 

         

. 

 

DVP    
 

DVP   RS-232   DVP  . DVP    PC  9  

 (straight-through)    DVP  . DVP  RS-232 

  PC    RS-232  (COM )    . 
 

 
DVP     PC  DVP     

   (straight-through)   

. PC  DVP    (null)     

 ! 

 

   DVP  PC    Windows       (  

)   DVP HO( )     . 
 

DVP      

        ' '  ' '   DVP  . 
 

 
 

 7-1.     
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      ' '  ' '   DVP    . 
 

 
 

 7-2.     
 

   

  , DVP   PC  DVP    (COM)   

  .  , COM1  .     

      . 
 

   ,           DVP  . 
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 7-3.      
 

  

      DVP   . 
 

DVP   ,         . 
 

 
 

 7-4.     
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8 . 

 
 
 

 
  

         

   /  . 

 

 
  

    I,  2   2    

  . 

 

 
  

DVP          

/  . 

 

 
 

  DVP, , /  ,         

           . 
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EGD   
 

: 

  EGD   

     

    

  . 3   

. EGD   

. 

   .    

. 
 

    

   . 

EGD   
 

: 

   EGD  

 . 
 

M5200     

  . 

  EGD  

 . 

EGD  (Rate Group) 

 
 

: 

M5200     

    

.    

 . 

   .    M5200 

CPU   . 

EGD  
 

: 

EGD   : 

3 , 2   1  

   DVP  

     

  . 

EGD    

    

    

. 

   

  . 

    

.    

   

. 

EGD    

. 

EGD L2  0   
 

     

. 
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EGD L2  1   
 

: 

    

 . 

DVP    Woodward   

  . 

EGD L2  2   
 

: 

    

 . 

DVP    Woodward   

  . 

EGD L2  3   
 

: 

    

 . 

DVP    Woodward   

  . 

 

 DVP   
 

 8-11.  DVP   
 

      

 DVP   
 

: 

 DVP  , 

DVP    

 . 

 DVP   .  DVP    

. DVP    

 . 

DVP     

 ,  DVP  

   

 . 

 DVP    

.  DVP   

    

. 

 DVP     
 

: 

 DVP  , 

 DVP     

  . 

 DVP   DVP   

. 

 DVP    

   

.    

   . 

“  ”  DVP   

/   

 .  

DVP     

 . Woodward 

    

. 

    ID   

 . 
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 DVP  CAN  
 
 

: 

 DVP,  DVP,   

  DVP CAN 

   

. 
 

:      

,     

. 

 DVP   CAN 

    

DVP    

. 

 DVP     

. 

 DVP   CAN 

   DVP  

  . 

 DVP   

 .  CAN 

 

 DVP   CAN 

 
 

: 

 DVP  CAN  

  . 

CAN 1    

. 

  . 

CAN 1    

DVP   . 

 DVP    

  

. 

CAN 1    

 . 

 DVP   DVP  

   

. 

CAN 1   .     

   

. 

 DVP  RS485 

  
 

: 

 DVP,  DVP,   

  DVP RS485 

   

. 
 

:      

,     

. 

 DVP   RS485 

    

DVP    

. 

 DVP     

. 

 DVP   RS485 

   DVP  

  . 

 DVP   

 .  

RS485  

 DVP   RS485 

 

RS485    

. 

  . 
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: 

 DVP  RS485 

   

. 

RS485    

DVP   . 

 DVP    

  

. 

RS485    

 . 

 DVP   DVP   

  . 

RS485   .     

   . 

 DVP  CAN  

RS485  
 

: 

 DVP   

 , RS485  CAN  

 . 

 DVP  CAN  

  DVP  RS485 

    

DVP     

. 

      

:  DVP  

CAN    DVP  

RS485  

 DVP   (  

DVP   ) 
 

: 

 DVP  , 

 DVP     

  . 

     

    

  . : 

 ,  . 

EXT  .  

  

 DVP    

. 

     

DVP      

  . 

 DVP   (  

DVP   ) 
 

: 

 DVP  , 

 DVP     

 . 
 
 

 DVP     

 . 

     

DVP      

  . 
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 DVP    
 

: 

 DVP  , 

    

.    

/ , DVP   

  DVP   

 ( )  . 
 

:      

,     

. 

 DVP    

   . 

     DVP 

      

 (  ). 

    

. 

 DVP    DVP     

   

  . 

     

DVP      

  . 

 DVP    

(  DVP   ) 

 DVP     

DVP     

. 

     

DVP      

  . 

 DVP       

    

   

 . 

     

Woodward   

. 

 

DVP  RS485  
 

 8-12.  DVP DVP  RS485  
 

      
INACTIVE 
 

 DVP RS485   

 . 

 DVP    

 . 

   

. 

COMM OK 
 

 DVP RS485   

  . 

   .    

. 
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SLAVE RX TIMEOUT 
 

 DVP RS485  

   

  . 

  DVP  

  . 

DVP  CANopen  

   

   

. 

RS485    

. 

  . 

RS485    

DVP   . 

  DVP   

RS485  . 
MASTER RX TIMEOUT 
 

 DVP RS485  

   

  . 

RS485    

. 

  . 

RS485    

DVP   . 

  DVP   

RS485  . 

FRAMING ERROR 
 

 DVP RS485   

   

 . 

  DVP   

 . 

DVP  CANopen  

   

   

. 

RS485   

. 

  . 

RS485    

 . 

 DVP   DVP  

   

. 

RS485   .     

   

. 

 

DVP  Rx  
 

 8-13.  DVP DVP  Rx  
 

      
CAN1 ACTIVE 
 

CAN 1    DVP 

     

  . 

 DVP   

. 

   

. 
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RS485  
 

CAN 1     

RS485    DVP 

     

  . 

 DVP   CAN 1  

   

. 

 DVP  CAN  

  . 

CAN1 STANDBY  
 

   (  

 )     

 CAN 1   

    

ACTIVE   . 
 

:     

 ,    

 . 

 DVP   CAN 1  

 RS485    

 . 

 DVP  CAN   

 DVP  RS485 

   RS485  

RS485  
 

   (  

 )     

 RS485   

    

ACTIVE   . 

 DVP   CAN 1  

 RS485    

  CAN 1 

    

. 

 DVP  CAN   

 DVP  RS485 

   RS485  

 
 

     

 . 

 DVP    

 . 

   

. 

 DVP  ,  

DVP   CAN 1   

RS485     

 . 

 DVP  CAN   

 DVP  RS485 

   RS485  
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9 . 

     
 
 

   
 

   Woodward     ,    . 

•    . 

•     . 

•    Woodward   . 

• Woodward   (     “Woodward   ” )   

   .  ,      .  

 ,            . 
 

OEM    :  Woodward         OEM 

(Original Equipment Manufacturer)  EQ (Equipment Packager)   . 

 , OEM              

 .     Woodward     OEM   

  .       . 
 

Woodward   : Woodward    , Woodward   

          

. 

• FSD (Full Service Distributor)       Woodward  , , 

  ,        . 

• AISF (Authorized Independent Service Facility)  Woodward   ,  ,  

    .  (    )  AISF   

. 

• RTR(Recognized Turbine Retrofitter)         

 Woodward         ,   ,  

   . 
 

 Woodward    www.woodward.com/directory    . 
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Woodward        Woodward     

      Woodward     (5-01-1205)   

 FSD (Full-Service Distributor)    OEM      . 

• /  (24  ) 

•   

•   
 

/ : /        .  

      (    24  )      

            .  

    Woodward   (Woodward     5-01-1205)  

. 
 

             FSE (Full-Service Distributor)  

     .      ,  

24     .          

   FSD (Full-Service Distributor)   . 
 

/         .       

    /      .   (  )  60  

  ,     . 
 

 :        .    

           .      

   Woodward   (Woodward     5-01-1205)   . 
 

 :    “   ”    Woodward   

(Woodward     5-01-1205)          

 .     . 
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 (    )     , FSD (Full-Service Distributor)  

     (Return Authorization)    . 
 

       . 

•    

•     

•     

•  Woodward     

•   

•      
 

  
 

      . 

•      

•         

•       

•       100mm(4 )    

•     

•         
 

 
      , Woodward 

 82715,  ,       

   . 

 

  
 

     ,   . 

•     (XXXX-XXXX) 

•      
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Woodward        .    , 

  Woodward   . 

•   

•   

•   
 

        ,  FSD (Full-Service Distributor)   

 Woodward    .     Woodward   

             .    

 Woodward          . 
 

      Worldwide     .   

  .           

  .          

    . 
 

          FSD (Full-Service Distributor)  

      .   Woodward     

       . 
 

     ,      www.woodward.com   

 . 
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Woodward     
 

  Woodward FSD (Full-Service Distributor)      

www.woodward.com/directory     .     

  . 
 

 Woodward   Woodward         

          . 
 

   

(EPS)  

 ------------------------------  
 ------------- +55 (19) 3708 4800 

 -------------- +86 (512) 6762 6727 
: 

  --------------- +49 (0) 21 52 14 51 
  - +49 (711) 78954-510 

 ---------------- +91 (124) 4399500 
 ----------------- +81 (43) 213-2191 
 ----------------- +82 (51) 636-7080 

 --------------- +48 12 295 13 00 
 ----------------- +1 (970) 482-5811 

   

(ES)  

 ------------------------  
 ------- +55 (19) 3708 4800 

 --------- +86 (512) 6762 6727 
 -------- +49 (711) 78954-510 
 ----------- +91 (124) 4399500 
 ------------ +81 (43) 213-2191 
 ------------ +82 (51) 636-7080 

 ------- +31 (23) 5661111 
 ------------ +1 (970) 482-5811 

   

  

 ------------------------  
 ------ +55 (19) 3708 4800 

 -------- +86 (512) 6762 6727 
 ---------- +91 (124) 4399500 
 ----------- +81 (43) 213-2191 
 ----------- +82 (51) 636-7080 

 ------ +31 (23) 5661111 
 --------- +48 12 295 13 00 

 ----------- +1 (970) 482-5811 

 

  
 

    ,    . Engine OEM,  , Woodward 

   Woodward       . 
 

  

  

   

  

  

   

  

    

  ( ,  )  

    

  ( ,  )  
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/    

/  #1  

Woodward      

      

   

/  #2  

Woodward      

      

   

/  #3  

Woodward      

      

   

  

  

  

 

      ,         

  . 
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 A. 

CANopen  
 
 

 
 

 
   CANopen   Woodward  

. 

 

DVP  CANopen   CAN   NMT (Network Master Management 

Node)   .     CAN   . (  

  )  30      . 
 

CANopen      www.can-cia.org    . CAN    ISO 

11898    . DVP        . DVP 

CANopen   (EDS, Electronic Data Sheet)  www.woodward.com/software   

  . 
 

  
 

 
 

 A-1. CANopen   
 

 31        . 10ms    

500kbaud  15     . 
  

 NMT Master 
(Unit Controller) 

 
 

Node ID 31 

Slave 1  
 
WGC Valve 
Node ID 1 

Slave 2  
 
WGC Valve 
Node ID 2 

Slave 3  
 
WGC Valve 
Node ID 3 

Slave 30  
 
WGC Valve 
Node ID 30 

Network can support 1 master and up to 30 slave devices 
Node ID 0 reserved for broadcast messages.   
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NMT   
 

        .     . 
 

Fast Message
Process

Once Per FRAME
(Each valve on

network)

NMT Block Diagram  (Woodward Implementation)

CANOpen Network
Interface

Slow Message
Process

(Each valve once
Per 750 msec)

Setpoint and Commands to
Each Valve

Valve Pos. Fdbk and status
info. From each valve

Slow Data - Valve
Configuration

Slow Data - Detailed status
and Alm/SD info.

Operating State
Management

Start All Nodes

CANOpen
Network

SDO Process

SDO Message

Start All Nodes

SDO Reply

3

4

1

2

5  
 

 A-2. NMT    
 

1)   :         . 
 

2) SDO :       SDO  /    

. SDO      . 
 

3)   :      (   )   .  

          .  

     . 
 

4)   :   ,      . 

   750ms . 
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 A-3. CANopen    

   CANopen   . 
 

: 

NMT  DVP:   CAN   CANopen    .   

, DVP  NMT      .    .  

  .   ,   . 
 

 : 

DVP:   DVP  ‘Start All Nodes’(   )    .  

, DVP    . 
 

NMT :   NMT  ‘Start All Nodes’  .   NMT  

,    . 
 

: 

DVP:   DVP    ,      . 
 

NMT :   NMT    . 

•    

• SDO  

•   

•   
 

NMT  "   "   1  .    

    NMT      . 
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: 

   . 
 

: DVP   ‘go to operational’(  )  NMT  . , NMT 

   , DVP  NMT         

CAN  NMT    1.5ms   .     

DVP       CANopen     

 . 
 

: 

    . 
 

1 N

1 NMT Master Transmits “Start All Nodes”

2 NMT Master Transmits “Start All Nodes” (Time = 0 Se c)

3 NMT Master Transmits “Start All Nodes” (Time = 1 Se c)

N NMT Master Transmits “Start All Nodes” (Time = N Se c)

NMT Master

NMT Master Power
up and Initialization

NMT Master in
PreOperational state

NMT Master in
Operational state

2 3

Note: Other messages not shown.  
 A-4.       

 

SDO  
 

   SDO     ( :  ,   )  . 
 

NMT          SDO  . Woodward  

           . 

   ,  ,     . 
 

SDO       .      

   .    , NMT  . 

    1 . 
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: 

    . 
 

 
 

 A-5.  SDP    
 

   

      . 

•     

•     

•     
 

   : NMT       .   

      .    ,   

 . 
 

   :  NMT   .    , 

    . 
 

        . 

•     ,        

 . 

•     ,      . 
 

 
CANopen     1ms~1000ms    

   . CANopen   ,  

        . 
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 : 

            

  .    10ms    40ms  

,      .        

 .      . 
 

            

   .      /  

  . 

: 

    . 
 

 
 

 A-6.       
 

   

           . CAN 

     , NMT         

    . Woodward    750ms   

  . 
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  2ms     ,       50ms   

      .    50ms     

.     15 . 
 

      750ms(15 x 50ms) . 
 

    (RxPDO2,    1)       

 .  ,    PDO (PDO 2 ~ PDO N)   

   .   NMT      

     .      2ms  

.         . 
 

: 

    . 
 

 

 A-7.       
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  : 
 

DVP      : 4 

DVP      : 5 

   : 1 
 

DVP     : 7 

DVP     : 7 

    : 8 
 

10ms  SDO  : 2 

SDO  : 8 
 

CAN   : 500KBits =  2µs 

 : 10ms 

 DVP : 15 

 : 51Bits 
 

    
 

 : 

 15     , NMT  15     15   

 . ,      . 
 

    =   x (((  + (TxBytes x 8)) x Tperbit) + ((  + (RxBytes x 8)) x 
Tperbit)) 
15 x (((51 + (5 x 8)) x 2µs) + ((51 + (4 x 8)) x 2µs)) = 5.22ms 
 

    = (  + (SynchDatabytes x 8)) 
((51 + (1 x 8)) x 2 uSec) = 118 uSec 
 

 : 5.22 mSec + 0.118 mSec = 5.338 mSec  

 : (5.338 mSec / 10 mSec) * 100 = 53.38% 
 

 : 

        10 (5 + 5) .   2ms  

. 

    =   x ((  + (RxTxbytes x 8) x Tperbit) 
10 x ((51 + (8 x 8)) x 2µs) = 2.3ms 

  : (2.3ms / 10) x 100 = 23.0% 
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SDO : 

    SDO  ,        . 
 

SDO   = 2 x (  + (SDO   x 8)) 
2 x ((51 + (8 x 8)) x 2 uSec) = 460 uSec 

  = (0.46 mSec / 10 mSec) * 100 = 4.6% 
 

  CAN   : 
53.38% + 23.0% + 4.6% = 80.98% 
 

 
 

 

1   IO  ,     ,    , 

      , CANopen      

  . 
 

: Woodward    CANopen       

.   10ms , 5ms, 20ms, 40ms  80ms    . 
 

 
      ,     

    . Woodward    

Woodward  . Woodward ,   

 (  , ,   )     

  . 
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     ,    , CANopen 

      . 
 

 

 A-8.      
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 A-1. PDO   
 

ID  Tx PDO  

CAN 

     

 # 

16  

0x180 PDO1        

     0,1 uint16 2034 

     2,3 uint16 2035 

   

 (0 ~ 5  - 6  7 

 ) 4 [8] (Boolean) 2036 

    5-7   

0x280 PDO2 /        

      0-3  2037 

       4-7  2038 

0x380 PDO3 InputVoltage1/InputVoltage2      

   InputVoltage1 0-3  2039 

   InputVoltage2 4-7  203A 

0x480 PDO4 ActualPosition1/ActualPosition2      

   ActualPosition1 0-3  203B 

   ActualPosition2 4-7  203C 

0x1E0 PDO5 ActualCurrentFiltered      

   ActualCurrentFiltered 0-3  203D 

      4-7    

0x2E0 PDO6     0-3      

       0 0,1 [16] (Boolean) 203E 

       1 2,3 [16] (Boolean) 203F 

       2 4,5 [16] (Boolean) 2040 

       3 6,7 [16] (Boolean) 2041 

0x3E0 PDO7     4-7      

       4 0,1 [16] (Boolean) 2042 

       5 2,3 [16] (Boolean) 2043 

       13 4,5 [16] (Boolean) 2044 

      6,7   2045 

0x4E0 PDO8     8-10      

       8 0,1 [16] (Boolean) 2046 

       9 2,3 [16] (Boolean) 2047 

       10 4,5 [16] (Boolean) 2048 
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     6,7     
 

 A-2.  PDO  
 

 
SDO        

. SDO   , PDO    

 . 

 
ID 

(16

) Rx PDO  

CAN 

  

 

#(16 ) 

0x200 PDO1         

     0,1 uint16 2022 

     1 2 

[8] 

(Boolean) 2023 

     2(1  , 7   ) 3 

[8] 

(Boolean) 2024 

    4-7   

0x300 PDO2           

        0-3  2025 

         4-7  2026 

0x400 PDO3           

        0-3  2027 

         4-7  2028 

0x500 PDO4          

         0,1 uint16 2029 

          2,3 uint16 202A 

     4-7   

0x260 PDO5      

      0,1 uint16 202B 

    2-7   

0x360 PDO6            

        0-3  202C 

         4-7  202D 

0x460 PDO7               

        0-3  202E 

         4-7  202F 
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0x560 PDO8          

        0,1 uint16 2030 

         2,3 uint16 2031 

          4,5 uint16 2032 

         6,7 uint16 2033 
      

 

Receive( )(Rx) PDO   
 

 
     . 

 

Receive PDO 1 -       ‘  ’ 

      ( )   . 
 

 : ‘SYNC’( )(SYNC  ) 

COB Id:   512+  Id(0x200+NodeId) 

 :  3   4  
 

: 

 1-2:   

 :  2 ,  1  LSB,  2  MSB. 

: 16  

:   % 

:   2,500 = 0% ~ 62,500 = 100%. 
 

 3:   1 

 :  1  
 

 0:  .   "1" , DVP       . 
 

 1:   .   "1" , DVP          

 . 
 

 2:   . "0"  "1"  (  ) , DVP       

    . 
 

 3:  1  .   ,   1   .  

CANopen  ,  .   "0" , CANopen  . 
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Bit 4:   .   ,        

"0"  . 
 

 5:  .   (=1) , CANopen  DVP       . 

•     ( ). 

•      ( ) 

•      (uint16). 

•       (uint16) 
 

 6:  .   (=1) , CANopen  DVP       . 

•     ( ) 

•      ( ) 

•    (uint16) 
 

 7:    --   TRUE(=1) , CANopen  DVP      

 . 

•     ( ) 

•      ( ) 

•     ( ) 

•      ( ) 

•     (uint16) 

•      (uint16) 

•     (uint16) 

•      (uint16) 
 

 4:   2 

 :  1  
 

 0:   .   ‘1’ ,    .     

ValveTypeStateSerialValveTypeFailed    . 
 

   1 ~  7   ,  "0"  . (  ) 
 

 5-8:    . (  ) 
 

Receive PDO 2-8 -   ‘  ’ 

    , DVP  RAM    .   RAM  EEPROM 

 .     , RAM    . 
 

   , DVP    . ENABLE    , 

DVP  RAM     . 
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   DVP   . 
 

 
ENABLE  ENABLE ' '  ENABLE ' '   ,  

 RAM  CANopen     . 

 

Receive PDO 2 –  : #1        

 : ‘ ’ 

COB Id:   768+  ID(0x300+NodeId) 

 :  8  
 

: 

 1-4:     

 :  4 , . 

:   % 

:   0~100% 
 

 5-8:       

 :  4 , . 

:   % 

:   0~100% 
 

Receive PDO 3 –  : #2        

 : ‘ ’ 

COB Id:   1024+  Id(0x400+NodeId) 

 :  8  
 

: 

 1-4:      

 :  4 , . 

:   % 

:   0~100% 
 

 5-8:       

 :  4 , . 

:   % 

:   0~100% 
 

Released



 26329    
 

 

 

Woodward 147 

Receive PDO 4 –  : #3       

 : ‘ ’ 

COB Id:   1280+  Id(0x500+NodeId) 

 :  4  
 

 
  4   . 

 

: 

 1-2:       

 :  2 ,   16 

:    

:   0~10000ms 
 

 3-4:        

 :  2 ,   16 

:    

:   0~10000ms 
 

 5-8:    . (  ) 
 

Receive PDO 5 –  : #4   

 : ‘ ’ 

COB Id:   608+  Id(0x260+NodeId) 

 :  2  
 

 
  2   . 

: 

 1-2:    

 :  2 ,   16 

  :  = 0,  = 1,  = 2 
 

 3-8:    . (  ) 
 

Receive PDO 6 –  : #5         

 : ‘ ’ 

COB Id:   864+  Id(0x360+NodeId) 

 :  8  
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: 

 1-4:      

 :  4 ,  

:   % 

:   0~110% 
 

 5-8:       

 :  4 ,  

:   % 

:   0~110% 
 

Receive PDO 7 –  : #6         

 : ‘ ’ 

COB Id:   1120+  Id(0x460+NodeId) 

 :  8  
 

: 

 1-4:      

 :  4 ,  

:   % 

:   0~100% 
 

 5-8:       

 :  4 ,  

:   % 

:   0~100% 
 

Receive PDO 8 -  : #7       

 : ‘ ’ 

COB Id:   1376+  Id(0x560+NodeId) 

 :  8  
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: 

 1-2:      

 :  2 ,   16 

:    

:   0~65,535 

 3-4:       

 :  2 ,   16 

:    

:   0~65,535 
 

 5-6:      

 :  2 ,   16 

:    

:   0~65,535 
 

 7-8:      

 :  2 ,   16 

:    

:   0~65,535 

Transmit( )(Tx) PDO  
 

DVP   (1)  "  "  . 

 "  "    . 
 

Transmit PDO 1 -  , ,   
 

   

 : NMT     . 

COB Id:   384+  Id(0x180+NodeId) 

 :  5  

 

: 

 1-2:   

 :  2 ,  1  LSB,  2  MSB. 

: 16  

:   % 

:   2,500 = 0% ~ 62,500 = 100%. 
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 3-4:   

 :  2 ,  1  LSB,  2  MSB. 

: 16  

:   amps 

:   -40A = 2,500 , 40A = 62,500  
 

 5:   

 :  1  

  0:   

  1:    

  2:   . 

  3:    . 

 Bit 4:  

  5:   . 

  6:    

  7  0  . (  ) 
 

 6-8   ,  . (  ) 
 

Transmit PDO 2 –   #1:  /  

 : Receive PDO 2       . 

COB Id: 640+  Id(0x280+NodeId) 

 : 8  
 

: 

 1-4:    

 :  4 , . 

:    
 

 5-8:     

 :  4 , . 

:   amps 
 

Transmit PDO 3 –   #2:   1/   2 

 : Receive PDO 2    2   . 

COB Id: 896+  Id(0x380+NodeId) 

 :  8  
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: 

 1-4:   1 

 :  4 , . 

:    
 

 5-8:   2 

 :  4 , . 

:    
 

Transmit PDO 4 –   #3:   1/   2 

 : Receive PDO 2    4   . 

COB Id: 1152+  Id(0x480+NodeId) 

 :  8  
 

: 

 1-4:   1 

 :  4 , . 

:   % 
 

 5-8:   2 

 :  4 , . 

:   % 
 

Transmit PDO 5 –   #4:    

 : Receive PDO 2    6   . 

COB Id: 480+  Id(0x1E0+NodeId) 

 :  4  
 

: 

 1-4:    

 :  4 ,  

:   amps 
 

 5-8:     . (  ) 
 

Transmit PDO 6 –   #5:    0~3 

 : Receive PDO 2    8   . 

COB Id: 736+  Id(0x2E0+NodeId) 

 : 8  
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 1-2:    0(    A-3 ) 

 3-4:    1(    A-4 ) 

 5-6:    2(    A-5 ) 

 7-8:    3(    A-6 ) 
 

 A-3. PDO6  1-2(    0) 
 

         

 1-2  0      

 1-2   1     EEPROM     

 1-2   2   #1 ON  #1    .    

  

,   

   

, ' '   

 . 
 

   

 

 1-2   3   #2 ON  #2    . 

 1-2   4   #3 ON  #3    . 

 1-2   5   #4 ON  #4    . 

 1-2   6   #5 ON  #5    . 

 1-2   7       (Service 

Tool)  

  . 

   . 

    

 

 

 1-2   8        

 

 1-2   9  MPU  

 

  

 1-2   10          

/   0%  

 . 
 

    . 

      

 . 
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 1-2   11          

.    

  . 

 ,   

    

  . 
 

    . 

      

 . 

   

 

 1-2   12        

 .   

   . 

 ,   

    

  . 
 

    . 

      

 . 

  

 

 

 1-2   13   

 

    

. 
 

    . 

     

  . 

 

 

 1-2   14   #1 

 

  #1  . 
 

   

  

   

 . 

   

. 

 1-2   15   #2 

 

  #2  . 
 

 

 A-4. PDO6  3-4(    1) 
 

         

 3-4  0  EEPROM  

 

EPROM   

. 

EEPROM  
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 3-4  1  EEPROM 

  

EPROM   

. 

. 

EEPROM  

 

 

 3-4  2      

  . 

  

 

 3-4  3   

 

    

  . 

Invalid 

Parameter(

  ) 

 

 

 3-4  4 5V   

 

 5V    

 . 

5V  

 

 3-4  5 5V   

 

 5V    

. 

5V   

 

 3-4  6 12V   

 

 12V    

 . 

12V  

 

 3-4  7 -12V   

 

 -12V    

 . 

-12V  

 

 3-4  8 ADC    /  

  . 

ADC  

 

 3-4  9 SPI ADC   /   

 . 

ADC SPI  

 

 3-4  10 5V  RDC 

 

RDC 5V    

. 

5V RDC  

 

 

 3-4  11 1.8V   

 

 1.8V    

 . 

1.8V  

 

 3-4  12 24V   

 

 24V    

 . 

24V  

 

 3-4  13 RDC DSP  

 

   DSP  

 . 

RDC DSP  

 

 3-4  14 AUX3   

 

     

   Aux 3 

    

  

. 

AUX 3 SD  

 

 3-4  15        

 . 
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 A-5. PDO6  5-6(    2) 
 

         

 5-6   0        CPU  

. 

   

 

 5-6   1       CPU  

 . 

  

 

 5-6   2   

  

   

  -   

. 

Analog Input 

High(   

)  

 

 5-6   3   

  

   

  -   

. 

Analog Input 

Low(   

)  

 

 5-6   4   

   

DVP     

  ,  

   . 

    

 

 5-6   5    

 

     

 . 

   

 

 5-6   6   

  

     

. 

   

 

 5-6   7   

  

     

. 

   

 

 5-6   8        

 

 5-6   9  PWM  

 

PWM    

 . 

PWM   

 

 5-6   10  PWM  

  

PWM    

 . 

PWM   

 

 5-6   11 PWM  

  

PWM    

 . 

PWM   

 

 5-6   12 PWM  

  

PWM    

 . 

PWM   

 

 5-6   13        

. 

  

 

 5-6   14    

 -  

  

     

     

 . 
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 5-6   15    

 

(  ) 

  

(  )   

     

   . 

    

  

 A-6. PDO6  7-8(    3) 
 

         

 7-8  0 DVP    

  

      

 . 

   

  

 

 7-8  1     

   

     

   

. 

   

  

 7-8  2     

   

     

   

. 

   

  

 7-8  3   

     

     

   

. 

   

  

 

 7-8  4    

 

     

  . 

    

 7-8  5    

 

     

  . 

    

 7-8  6   1      #1  

  . 

  1  

 

 7-8  7   1      #1  

  . 

  1  

 

 7-8  8   2      #2  

  . 

  2  

 

 7-8  9   2      #2  

  . 

  2  

 

 7-8  10    

  

     

. 

   

 

 7-8  11    

  

     

. 

   

 

 7-8  12  A   

   

 A     

 . 

  A  
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 7-8  13  A   

   

 A     

 . 

  A  

 

 7-8  14  B   

   

 B     

 . 

  B  

 

 7-8  15  B   

   

 B     

 . 

  B  

 
 

Transmit PDO 7 –   #6:    4, 5, 13 

 : Receive PDO 2    10   . 

COB Id: 992+  Id(0x3E0+NodeId) 

 : 8  
 

 1-2:    4(    A-7 ) 

 3-4:    5(    A-8 ) 

 5-6:    6(    A-9 ) 

 7-8: /   
 

 A-7. PDO7  1-2(    4) 
 

 

 

       

 1-2  0     

 

     

   

. 

   

 

 1-2  1   ID      

. 

  ID  

 

 1-2  2        

 . 

Power Board(  ) 

 

  

 1-2  3         

  

. 

    

 

 1-2  4    

   

 1     

 . 

Startup Close Motor(  

 )  

 

 1-2  5    

(  )  

 

(  )    

  

. 

Startup Close Shaft(  

 )  
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 1-2  6    

   

 1     

 . 

Startup Open Motor(  

 )  

 

 1-2  7    

(  )  

 

(  )    

  

. 

Startup Open Shaft(  

 )  

 

 1-2  8        

  . 

Startup Motor(  ) 

 

  

 1-2  9  CPU     

  . 

M5200  

 
 

 1-2  10  CPU     -  

   

M5200 Detected(M5200 

)  

 

 1-2  11  CPU       

  

. 

     

 1-2  12  CPU     DVP 

  . 

Aux Board Type(  

 )  

 

 1-2  13  CPU  

 

  RAM  

     

. 

M5200 DPRAM  

 

 1-2  14  CPU  

 

   

  

. 

M5200 Startup(M5200 

)  

 

 1-2  15  CPU  

 

  

  . 

M5200 Heartbeat(M5200 

)  

 
 

 A-8. PDO7  3-4(    5) 
 

 

 

       

 3-4  0  1    1    

  . 

 1   

 

 3-4  1  1    1    

  . 

 1   
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 3-4  2  1    1     

    

. 

 1   

  

 3-4  3  1    #1(  )   

   . 

Valve Shaft 1 Sin(   

1 )  

 

 3-4  4  1    #1(  )  

    

. 

Valve Shaft 1 Cos(  

 1 )  

 

 3-4  5  1    #1(  )   

    

  . 

  1   

 

 

 3-4  6  2    #2(  )   

   . 

Valve Shaft 2 Sin(   

2 )  

 

 3-4  7  2    #2(  )  

    

. 

Valve Shaft 2 Cos(  

 2 )  

 

 3-4  8  2    #2(  )   

    

  . 

  2   

 

 

 3-4  9  1   2  1   2   

.   , 

  . 

Valve Shaft 1 and 2(  

 1  2)  

  

 3-4  10  2    2    

  . 

 2   

 

 3-4  11  2    2    

  . 

 2   

 

 3-4  12  2    2     

    

. 

 2   

  

 3-4  13    

 1(  ) 

  

 1(  )   

   

. 

    1 
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 3-4  14    

 2(  ) 

  

 2(  )   

   

. 

    2 

  

 3-4  15  1   2 

  

    

 .  

 ,  

 . 

    1  

2   

 

 

 A-9. PDO7  5-6(    13) 
 

 

 

       

 5-6   0     1 

 
(DVP 5000, 10000, 

 12000  

) 

   #1   

  / . 

 - DVP  

 
 

   

.  1 

 

 5-6   1     2 

 
(DVP 5000, 10000, 

 12000  

) 

   #2   

  / . 

 - DVP  

 
 

   

.  2 

 
 
 

 5-6   2   1   #1    

/ . 

 1   

 
(DVP 5000, 10000, 

 12000  

) 

 5-6   3   2   #2    

/ . 
 

 2   

 
(DVP 5000, 10000, 

 12000  

) 
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 5-6   4     
(DVP 5000, 10000, 

 12000  

) 

    

   

  DVP 

   

. 

 - DVP  

. 
 

   

. 

 5-6   5  E-Stop 1  #1 SIL    

   -  

. 
 

,  SIL 

   

 .  

  

 

. 

 

  

. 
 

E-Stop  

. 

 5-6   6  E-Stop 2  #2 SIL    

   -  

. 
 

 5-6   7  100%       

. 

  

  

  

. 
 

100%   

. 

 5-6   8          

   

  

. 

   

. 

 5-6   9         

    

  

 . 

   

. 
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 5-6  10  CAN  ID 

 

    

CAN  ID   

   

. 

  

DVP    

 CAN ID  

. 
 

CAN  ID 

  

 5-6   11     

  

    

  

.   

   

   . 

X     

. 

  

. 
 
Linearization 

Monotonic(  

)  

  . 

 5-6  12 CAN   

 

CAN   

 . CAN 

  

   . 

DVP    

.  

, DVP  

. 
 

CAN   

 . 

 5-6  13    -  

  

 

 5-6  14    -  

  

 

 5-6  15    -  

  

 

 

Transmit PDO 8 –   #7:    8, 9, 10 

 : Receive PDO 2    12   . 

COB Id: 1248+  Id(0x4E0+NodeId) 

 : 6  
 

 1-2:    8(    A-10 ) 

 3-4:    9(    A-11 ) 

 5-6:    10(    A-12 ) 
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 A-10. PDO8  1-2(    8) 
 

         

 1-2   0         

DVP  /  ID 

   ID 

   . 

DVP   

  

. DVP  

  . 
 

   

. 

 1-2   1  ID 

  

 

  , 

/   ID 

   . 
 

ID    

,  ID  

  . 
 

DVP   

  

. DVP  

  . 

    

 . 
 

ID   

 . 

 1-2   2 /  

 

    

  DVP    

  . 
 

 DVP    

  /  

    

   

. 
 

  

  

,    

.  

    

  

   

. 
 

/    

. 

 1-2   3    

  

DVP    

    

( , 24VDC 

 125VDC DVP  

). 
 

  

Woodward  

.  

DVP  

  

 . 

   

 . 

Released
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 1-2   4    

  

DVP   

/  DVP  

   

. 
 

  

 . 

Woodward   

 . 
 

   

. 

 1-2   5     

 

     

     

     

.   

  . 

    

 . 

 , 

Woodward   

 

/  

. 
 

    

 

 
 

 1-2   6     

  

     

     

    

  .  

  . 

  

   . 

Woodward   

/  

. 
 

    

 

 . 

 1-2   7    1  

  

   1   

     

. 

 , DVP  

    

. 

Woodward   

/  

. 
 

  1   

    2 

   

. 

 1-2   8    2  

  

   2   

     

. 
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 1-2   9     - 

 

  DVP  

(     ) 

     

  . 

  

 . 

DVP    

   

 . 

 /  

   

   

.  

  

  . 
 

    

    

 . 

 1-2   10     - 

 

  DVP  

(      

)     

   . 
 

     

     

.  /  

. 

 1-2   11    

 1  

1    (CAN 1)  

  . 

DVP   

   

 . 

    

. 

  1  

   2 

 . 

 1-2   12   

 2  

2    (CAN 2)  

  . 

 1-2  13    

-  

1   2     

  . 

  1  2 

/    

  

 1-2   14    

  

 

    

   DVP  

     

    

. 

    

. 
 

   

    

  

DVP   

. 
 

   

  

. 
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 1-2   15    

  

  

    

   DVP  

     

    

 . 

   

   

 

 

 A-11. PDO8  3-4(    9) 
 

         

 3-4   0    2 

 

  2    

     

. 

Startup Close 

Motor(   ) 

 

 

 3-4   1    2 

 

  2    

     

. 

Startup Open 

Motor(   ) 

 

 

 3-4   2   2  

 
  

  2   

    

 .  

Startup Motor(  

)  

  

 3-4   3      

1  

 1     

(  1)  2    

 (  2)    

     

. 

    1 

  
 

    2 

  

 3-4   4      

2  

 3-4   5  ID   

  
 

ID   DVP   

 . 
 

/ /DVP 

   

Woodward  

. 
 

ID   
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 3-4   6   DVP 

 CAN 

 
 

 DVP   

CAN     

 . 

DVP   CAN 

 . 

   

 

. 
 

Dual DVP Inter(  

DVP Inter)  

 

. CAN 

 

 3-4   7   DVP 

 RS485 

 
 
 
 

 DVP   

RS485     

 . 
 
 

DVP  RS485 

 . 
 

Dual DVP Inter(  

DVP Inter)  

 

. RS485 

  

 3-4   8   DVP 

 CAN  

RS485  
 

 DVP   

CAN  RS485    

    . 
 

 DVP    

   

  

 . 

   

 , DVP  

. 
 

Dual DVP Inter(  

DVP Inter)  

 

. CAN  

RS485   
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 3-4   9   DVP  

  

 DVP  ,  

    

   . 

  

DVP    

.  

  

. DVP 

   

. 
 

 DVP   

  

 3-4   10   DVP  

   

 DVP  , 

 DVP   

   

    

. 

DVP   

   

.  

  

. 
 

 DVP   

  

 

 3-4   11     -  

  

 

 3-4   12   FPGA 

 

 DVP ,  

   

 FPGA  

 . 
 

   FPGA  

  . 

 - DVP  

 
 

  FPGA  

 

 3-4   13   1     

 1     

 . 

    

  

.  

   

  

.  

   

 . 
 

  

  2  

 3-4   14   2     

 2     

 . 

 3-4   15   3     

 3     

 . 
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 3    

. 
 

   

   

 

Woodward  

. 
 

  1/2/3  

  
 

 A-12. PDO8  5-6(    10) 
 

 

 

       

 5-6   0        

.   

   

   

 

   

 5-6   1 ID   

 

ID    

  DVP   

  . 

  

Woodward  

.  DVP 

   

 . 
 

ID    

  

 5-6   2 ID   

  

ID    

  DVP   

  . 
 

 5-6   3  ID   

 

   ID 

   

. 

DVP    

 . 

    

,  

/   

 Woodward  

. 

 5-6   4  ID   

 

   ID 

   

. 

 5-6   5     

(    

) 

   

 

 .   

   DVP 

 . 
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 5-6   6     

  

     

  . 

   

 5-6   7   1  - 

  

    

 1   

. 

   

 5-6   8   1  - 

  

    

   

. 
 
 
 
 

   

 5-6   9  CAN   

 

(  

   

) 

DVP  CAN    

DVP  CAN    

   CAN 

 (RPDO1  

 1, RPDO2  RPDO4 

).   

   

 5-6   10  CAN   

  

(  

  

 ) 

DVP  CAN    

DVP      

  CAN 

 (RPDO1  

 1, RPDO3  RPDO5 

).   

   

 5-6   11  CAN   

 

(  

   

 ) 

DVP  CAN    

DVP      

 CAN  

(RPDO1   1, 

RPDO6, RPDO7  RPDO8 

).  

   

 5-6   12    

  

 

   

  . 

  2    

   

.   

   

   

 . 
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 5-6   13  DVP  

  

 DVP ,  

DVP   , 

   

    

    

 . 

   

 .  

  ,  

 ,  

   

DVP/   

   

 

 5-6   14   

 

    

    

   

 5-6   15    -  

  

 

 
CANopen  

 

  DVP   CANopen    .  EDS (Woodward 

 9927-1518)  Woodward (www.woodward.com )     . 
 

 A-13.  CANopen   
 

    
NMT 0 WO U16 
EMCY 80+NID   

  1000 RO uint32 

  1001 RO uint8 

COB-ID SYNC 1005 RO uint32 

   1008 RO  

 (ms) 1017 RO uint16 

ID 

   ID(1) 

   (2) 

    (3) 

    (4) 

    (5) 

    (6) 

    (7) 

   (8)  

1018  RO uint32 

 

Released
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 1000 -   

    0  ,  DVP       . 

:   
 

 1001 -   

 ,   . :   

 

 1005 – COB-ID SYNC 

    0x80   . :   
 

 1008 -    

   . 'DVP1'   . :   
 

 1017 -    

       . 0    

 . :   

 

 1018 - ID  

   .      ,   uint32 . 

 >  0:    

 >  1:  ID(Woodward   0x0170)  

 >  2:  (Woodward  , 8410-1234  84101234  )  

 >  3:     

 2  CAN   ( , 1, 2, 3)   2  DVP    

 . DVP    Woodward     ( , 

1 =  , 2 =  A, 3 =  B). 100      ( , 101 = 

 1, 102 =  2). 

 >  4:  (Woodward DVP  ). 

 >  5:   (Woodward   ). 

 >  6:   (Woodward    ). 

    Woodward     ( , 1 =  , 2 = 

 A, 3 =  B). 100      ( , 101 =  1, 102 =  2 

). 

 >  7:  (Woodward   ). 

 >  8:   (Woodward   ). 
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  PDO       .  2022 ~ 2048  ,  A-1  

A-2   .  SDO        (internal data object, 

IDO) . 
 

 A-14.     
 

      

  (  ) 2049 RO uint32   
     204A RO uint32   
   204B RO uint32   
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 B. 

   
 
 

  Woodward DVP        .   

    .  DVP     .   

 Woodward DVP      . 
 

 
  

          

  .  

 

 
  

  ,          

 ,   DVP    ,  

 /   .  

 

 
  

     ,      

.   

•    

•    

•  
 

DVP          

. 

 

   
 

             

  .   Woodward DVP       
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DVP      
 

1. DVP       . 

2. DVP    ( )  .    ,  ( )   

. 

3. DVP        0  . 

4.    DVP  . 

5.   DVP  . 
  

Released
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 C. 

 
 
 

  
 

 /  

+12V   +12V   (10.6V ~ 15.8V)  .  

  . 

-12V   -12V   (–13.7V~–8.6V)  .  

  . 

1.8V   1.8V   (1.818V ~ 2.142V)  .  

  . 

24V   +24V   (22.1V ~ 30.7V)  .  

  . 

5V   5V   (4.86V ~ 6.14V)  .  

  . 

5V RDC    5V RDC    .    

5V    5V    .    
 

A 
 

 /  

                

   . 

    

ID    

   ID    . /   

ID    . ID    .  ID  

. 

    

ID    

 

   ID   DVP      

 . 

   

 

          

.      (%)  . 

ADC     ADC   .     

ADC SPI     ADC   .    

               

            

   . 
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  . 

              

.         0 

~ 100% . 

   

   

     . 

   

   

    .     

. 

   

   

    .     

. 

     4~20mA  0~5V      

 . 

        

              

          

  . 

       ( ,  (  ), Echo (  

),  )  ,        

. 

   

     

  (     )    (   

   )       . 

   

     

  (     )     

  . 

   , 

    

   

            

  . 

   , 

    

   

            

  . 

   

   

    

            

. 

   

   

    

            

. 

    

 

DVP      (mA)  . 
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       DVP ,      

 DVP . 

     DVP       

(    ).      

:      DVP  ID    

ID     (CRC16 ), DVP    

    . /   ID  

  . ID    . DVP   . 

      /         

      . 

          .     

     . 

          .    

       . 

AUX 3 SD       3        

Aux3 SD +    .     

 DVP     . 
 

B 
 

 /  

            

. 

BLDC2  BLDC2      .   DVP  

        

             

(DVP 5000, 10000,  12000  ). 
 

C 
 

 /  

CAN    CAN      .    CAN 

    CANopen    

(      )   . 

CAN  ID          CAN  ID  

 .  CANHardware ID  CAN HW ID 
DISCRETE IN-DI5,DI4,DI2,DI1, CAN HW ID DISCRETE IN-DI5,DI4,DI3 

 CAN HW ID DISCRETE IN-DI5,DI4   . 

CAN  ID         ID  

       . 
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CANopen  1  2 CAN   CANopen     

   .    

 1 CAN     . 

CANopen   CAN Open      CANopen   

      .  ,  1 

 2  ID,  ,  PDO  . 

CANopen    

1  ID 

 CAN  1     ID  .   

  . 

CANopen    

2  ID 

 CAN  2     ID  .   

  . 

CANopen   

 

CAN      .     

   . 

CANopen   

 

CAN Open          

 CANopen      . CAN 1 

  CAN 2      . 

100%      100%    . 

        DVP      

    . 

    

 

        . 

/   DVP    . 

/     , /    

  . 

       , ,     

   . 

         .     

    . 

        . 

  A   A      . 

  A   A      . 

  B   B      . 

  B   B      . 

  /         . 
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D 
 

 /  

           ,   

   . 

            (  , 

 ,  ,    ,  ,    

BW ,     ,  , BW   )  

  .      . 

DVP     . 

    

(  ) 

    ,     (Hz) 

    . 

     

 

    , BW      

      .     

     . 

     

 

    (  ,  ,  ,   

 ,  ,    BW ,     

,  , BW   )   . 

    . 

     

  

    ,      

 . 

     

 (  ) 

        . 

    

 

         .  

         

   / . 

      (  ,  , EGD  , 

PWM ,    CANOpen  )  . 

           (1:3  ). 

        "   CAN  1"  "CAN  1  CAN 

 2"       .     

        . 

     

 

   "   CAN  1"  "CAN  1  CAN 

 2"       .     

          . 

     

 

      (1:3  ). 

           

(    ,    ). 
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  1     CAN 1    . 

  2     CAN 2    . 

  1  2 /  

   

        (  CANopen  

 CAN 1  2,    CANopen   CAN 1  

 )  . 

    

 

CAN             

     . 

    

  

CAN             

       . 

     ( ,   / , Aux 3, Aux3 SD+ ,  

 /  FAST)  . 

            . 

      5   (DI1, DI2, DI3, DI4, DI5)   

  .      (  )  

  . 

           .    

  . DVP      

         . 

           . 

     I/O          

    . 

               

. 

  .     115°C  . 

  .     130°C  . 

  .     -45°C .      

. 

  .        .   . 

        /       

   . 

      .  /   

       . 

         /       

    . 

  

Released



 26329    
 

 

 

Woodward 182 

 DVP  DVP         .  

       DVP   

.       

.   

CANopen ,  DVP    DVP  .  

  /   DVP    

. 

(  )          . 

DVP          . 

DVP I/O       5       2  

     . 

DVP     DVP    DVP     

. 
 

E 
 

 /  

EEPROM            

  .    

EEPROM            

  .    

EGD   (Ethernet Global Data, EGD)  1998  General 

Electric(GE)    . EGD  ( )  

    ( )     

. 

EGD             

.   EGD       

 ,    . 

EGD   3  EGD  ,    , 

         . 

EGD   EGD   UDP       

  . 

EGD  EGD   : 3 , 2   1  .  DVP  

       . EGD  

          

.     .    

   . 

EGD L2  0        . DVP   
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EGD L2  1        . DVP   

 

EGD L2  2        . DVP   

 

EGD L2  3        . DVP   

 

EGD   3  EDG        . 

,   EGD   EGD       

     . 

EGD  1   EGD        . 

  1   .      

. IP  . 

EGD  1   

 

 EGD     .   

. 

EGD  1   

 

 EGD     .   

. 

EGD  1   

 

         

 .   EGD   

( ). 

EGD  2   EGD        . 

  2   .      

. IP  . 

EGD  2   

 

 EGD     .   

. 

EGD  2   

 

 EGD     .   

. 

EGD  2   

 

         

 .   EGD   

( ). 

EGD  3   EGD        . 

  3   .      

. IP  . 

EGD  3   

 

 EGD     .   

. 

EGD  3   

 

 EGD     .   

. 
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EGD  3   

 

         

 .   EGD   

( ). 

EGD  (Rate 

Group)  

M5200         .  

   . 

EGD      EGD   . M5200    

   . 

 .       140    . 

 .       45    . 

         : EGD, CANopen. 

           : EGD, 

CANopen   . 

E-Stop 1  SIL/     .    , DVP  

    . 

E-Stop 2  SIL/     .    , DVP  

    . 

 PDO    PDO 5 ~ 8  
 

F 
 

 /  

                

     . 

     

 

            

    . 

   

 

          

 .       . 

           

  . 

               

    (    (sweep)   )  

. 

    

 

     . 

    

  

     . 

    

 

           

. 
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.  0      . 
 

G 
 

 /  

   

 

H 
 

 /  

      Woodward     

    . 
 

    1  

 

    2  

        (1  2)   

. 

I 
 

 /  

ID    DVP  ID     ID     

  . 

ID    

 

   ID    . 

        ID      

   . 

      , DVP  ID   /   

   .    ID     

    . /   DVP 

   . 

       6      

  . 

        . 

        . 

   DVP(  1   2)   ,      DVP   

  . 

  1   1    DVP   . 

  1    1     DVP   . 

  2     DVP   . 

  2    2     DVP   . 
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         . 

         . 

     CRC16  .     , 

  . 

         .   

 
 

J 
 

 /  

   

 

K 
 

 /  

   

L 
 

 /  

    

 

      .  

       . 
 

M 
 

 /  

M5200    DVP   Aux  . 

M5200 CPU  EGD  M5200 CPU . 

M5200    M5200     5     . DP 

  : M5200      . M5200 

   M5200  DVP     

   f . MFT  : DVP  M5200   

    . 

 : DVP  M5200     .  

 : DVP  M5200      

. 

 : M5200  DVP     

. 

M5200 DPRAM  DVP  RAM     RAM  .    

  . 

M5200   M5200  DVP      . M5200  

     . 
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M5200    M5200     .    

2 .       M5200  

 .    . 

M5200     M5200    2    . 

M5200     . 

          . 

      DVP   .  

 ,  ,        

. 

           

    . 

 " "          

   . 

           .  

        . 

       . 

 1   

 2   

       .   

  .     

. 

 1   

 2   

        . 

 (excitation)     .   

 .        

.   . 

 1   

 2   

        .  

   .    

 . 

 1  2     1   2     

. 

        . 

               

( )  . 

    

 

     . 

    

( ) 

     . 

           .  

   .  ,     

       . 
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 –   

 :         . 

       ,  ,  , , ,     

   . 

     

     1 

  1         . 

     

     2 

  2         . 

       ,  ,  , , ,     

   . 

               

   . 

     

 

           

. 

     

 

          

    . 

     

  

           

  . 

        (         

 )     . 

MPU/PWM  PWM       . 
 

N 
 

 /  

            .    

     . DVP      

  . 

        . 
 

O 
 

 /  

  DVP           

 .         

 . 
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P 
 

 /  

            

(      )  . 

        /   ,   

,     . ,      

    . 

            

   . ,      

    . 

   

 

   DVP      .  

            

. 

  DVP       . 

              

. 

              

. 

                

 .    /    

           .   

 ,  Alarm Limit(  ), Alarm Delay Time(   ), 

Shutdown Limit(   ), Shutdown Delay Time(    

)  . 

                

  . 

                

  . /    ,   

  , /        . 

    (  )     (  )    

  .  /  .  

  .  . DVP  . 

               . 

 /  .    .  . 

DVP  . 

               . 

 /  .    .  . 

DVP  . 
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           ,  

,    1  2   . 

       (%) , DVP     

  (  )  . 

     1     1     .   1  

          

. 

     2     2     .   2  

          

. 

             , 

   . 

1)   0.0% ~ 100.0% . 

2)      ,      

(       0.0%  
100.0%). 

         .   

(  )         . 

    1  2 

  

 1   2     . 

  ,        

  . 

          "   "  

,   .       

. 

    1  

 

     1      

(DVP 5000, 10000,  12000  ). 

    2  

 

     2      

(DVP 5000, 10000,  12000  ). 

     

  1  

         #1   

(DVP 5000, 10000,  12000  ). 

     

  2  

         #2   

(DVP 5000, 10000,  12000  ). 

  ID       ID     ID   

.       . 

       CPU . 

PWM   PWM    (  )   

PWM   PWM    (  )  
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PWM   PWM   (  )   

PWM   PWM   (  )  
 

Q 
 

 /  

   

 

R 
 

 /  

             

 

              

     . 

     DVP        , 

    .     

    (  )     

. 

   LVDT ,  ,  , LVDT    

. 

      ,       

. ,         

  . 

   

RDC DSP  -    DSP   .  

  
 

S 
 

 /  

         ( ) . 

           

 4 ~ 20mA   ServoPosition  . 

              , 

 , EGD  , PWM ,  , CANopen 

  6       .   

 DVP  . 

              

 . 
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  . 

     

 

            

 . 

     

 

           

   . 

     

  

            

. 

       . /  

 0%  DVP   . 

              

   . 

/   DVP    . 

/     , /    

  . 

        .   DVP  

    . 

       . 

       ,  ,   ,  

 ,     DVP  /   

 . 

    

    

       .   

           

       .   

  DVP       .  

            

. 
 

    2      1       . 

  2    . 

   Res 1 

 

 

   Res 2 

 

 1     (“Res 1”)  2     (“Res 

2”)         .  ID  

    /   .   

 26912   D, E, F  . ID   

/  ,         

     . DVP    

   . 
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        .   

           

       .   

  DVP       .  

            

. 

     

 

  2   

 ,   .    ,   

 .        ( ,  

  ).  ,  ,    

.  ,        

.   : DVP  . 

    2      1       . 

  2    . 

       . 

       . 

   DVP     , DVP I/O   DVP 

    .  DVP     

         

. 
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             , 

,  ,  /         

     . 

 

T 
 

 /  

      ,  ,      

.      ( :  )  

. 

       ( ) . 

   ID  /      DVP 

      . DVP  

   . DVP     

 . 

/      DVP         

/       .  

DVP    .  DVP   /  

       . 
 

U 
 

 /  

   

 

V 
 

 /  

         ,  , ,  

  .    DVP    . 

  1       #1    (  )   

. 

  1          . 

  1        1    (  )   

 

  2       #2    (  )   

. 
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  2          .  

(excitation)     .    

.        . 

  . 

  2       #2    (  )   

. 

  1  2  (  )     (  ) 1   (  

) 2  .  (  ) 1    

  : 

•  (  ) 1   

•  (  ) 1   

•  (  ) 1   
 

  2      . 

•  (  ) 2   

•  (  ) 2   

•  (  ) 2   

  1    

 

  2    

      (      

 )  . 

  #1  #2         

 . 

     

     

            

.       1       2 

    . 

     

     

            

  .       1     

  2     . 

          ,   , 

   ,   ,      

  .   ID(ID )   

       . 
 

W 
 

 /  

      CPU . 

            , 

DC, ,           

  . 
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X 
 

 /  

   

 

Y 
 

 /  

   

 

Z 
 

 /  

        /       

    . DVP     

         

        . 
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 AE    - 

•          

• IP54~IP66      

• 2   2-1      

•   2-1    /   

•  2-9, 2-10, 2-11, 2-13, 2-14, 2-19   ,   2-1      

   

•   
 

 AD    - 

•          

• IP56   IP54  /    

•    1   DVP  

• 2       

• 2         

•  2-2  2-3  IP56  IP54   

•  3-19   

•   
 

 AC    - 

• 1 , 3  ,   

•  1-1.  125Vdc  ELA21  

•  2-5    “ ”        

•  2-13   “125Vdc,  ”  

•  2-14, 2-15, 2-16, 2-17,   2-4  

•  30  31     

• 3     

o  3-1a     

o  3-2    ,           

o  3-3   

o /LVDT     

o             

o     2     3-7  

o  3-6     

o RS-323    1    

o          
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o      2     

o  3-11  3-18  

o  3-17  

o  3-20   

o  43,      

o  44,      

o  3-12    CANNODE ID   .   

 3-13, 3-14, 3-15   3-15, 3-16  3-17  

o RS-485      . 

• 4      

• 5     

• 6     

• 7      

•  A    

•  C   

• DVP     ( )  

• DOC  
 

 AB    - 

•      6-1l   
 

 AA    - 

•  B, C  D     B26912   

•      B26912   

•  81     

• DOI   ATEX/EAC   
 

 Y    - 

•    

• 2      

• 4      

• 4       

• 3         
 

 W    - 

•    ATEX      

•   ATEX   

•  217  218     
 

 V    - 
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•  1-1  (LQ25/LQ25T/LQ25BP) 

• IP30      (  16) 

•  3-1   GS16DR      3171   

•  C  3171   
 

 U    - 

•    IECEx   
 

 T    - 

• 1  -  1-1  

• 2  -  2-1   2-7   

• 3  -  3-1 ,    , RS-232  RS-485   

• 7  -   
 

 R    - 

•  C          
 

 P    - 

•        

•  3-1 (  )  

•  B, C, D /  
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