
SA310/320/330

, SA300

:  ISO 9001:2000 

:
: CE – EMC 89/336 EEC 

 92/31 EEC   93/68 EEC

:   SATEC LTD ISRAEL – USA 

BG0421 REV.A1 
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1.

SA300
,

, ,
, .

, ,
,

 3000% , , .

2.

:
SA310 –  – ,

SA320 –  – 
 IEEE 1159 

SA330 –  – 
10A/20A ,

 3000% 
.

ANSI C12.20 – A
EC687 - E
Inom=1A  1
Inom=5A 5
85-265  88-290 

 ( )
BACDC

9.6-19 B1DC
19-37 B2DC
37-72 B3DC
C  ( ) DRC
24 V24
48 V48
125 V125

 (16 )

250 V250
0

MO
0
IR

/
     +/- 1mA (0+/-1) A1
     0-20mA (0-10-20) A2
     0-1 mA (0-0.5-1) A3
     4-20mA (4-12-20) A4

http://energometrika.ru/


3

6  10A/250 ; 5A/125 
, 2  8A/250 ;

5A/30 .

R8

24 V24
48 V48
125 V125
250 V250
C DRC

 128 Mb 128

3.  SA300 

: -20°C  60°C  (-4°F  140°F) 
: -25°C  80°C (-13°F  176°F) 

: 0  95% 

: 284.00  (11.181 )
: 255.24  (10.05 )
: 185.00  (7.28 )

: 5.0  (11.02 )

:
/ :

:
PCB. : FR4 (UL94-V0) 

: PBT (UL94-V0) 
: :  PA6.6 (UL94-V0) 
:  ( )

:
 85-265  50/60 , 88-290 

,   20 
:  12 . 9.6-19 .
:  24 . 19-37 .
:  48 . 37- 72 .

: U1, U2, U3, UN 
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: 690 , 400 
 (  828 ,

480 )
: 500 

 400 : < 0.35 
 120 : < 0.03 

 1000  ( ), 2500 
.

: 2500  1 .
:  10 AWG (  6 2)

. : U4,  U4N 
: 400 

 (  480 )
: 500 

 400V: < 0.35 
 120V: < 0.03 

: 1000  ( ), 2500 

: 2500  1 .
: 10 AWG (  6 2)

: I1, I2, I3, I4   5
: 20A (ANSI C12.20)  10A (IEC687) 

: < 0.15 
: 20A , 250 A 

: 10 AWG (2.5  6 2)
 1A

: 4A (ANSI C12.20)  2A (IEC687) 
: < 0.02 

: 4A , 50A 
: 10 AWG (2.5  6 2)

: I5, I6, I7, I8 
 5

: 20A (ANSI C12.20)  10A (IEC687) 
: < 0.15 VA 

: 20A , 250A .
: 12 AWG (1.5  3.5 2)

 1
:  4A (ANSI C12.20)  2A (IEC687) 

: < 0.02 VA 
: 4A , 50A 
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: 12 AWG (1.5  3.5 2)

 U 
: 2-290 

: < 0.2 W  
: 0.5%

: 2500  1 .
: 10 AWG (  6 2)

: 1/2 
/

 (  3 / )
: 1  @ 60 , 1.25  @ 50 .

16 .

 (  4 / )
6  10A/250 ; 5A/125 , 2 

 8A/250 ; 5A/30 ,
: 12 AWG (  2.5 2).

/  (  3 / )
4 / :

 ( ):
1   ( 200%)

      0-20 
      4-20 
      0-1  ( 200%)

:  0.5% FS
: 2 .

COM1
 EIA RS-232 

: DB9 « ».
 EIA RS-422/RS-485

:  115,200 .
: Modbus RTU/ASCII, DNP 3.0. 

COM2
 EIA RS-422/RS-485

:  115,200 .
: Modbus RTU/ASCII, DNP 3.0 ...

COM3
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 EIA RS-485  12 
 RDM. 

:  115,200 .
: Modbus RTU/ASCII, DNP 3.0. 

 USB
 USB 1.1. 

:  USB,  2 .
: Modbus RTU 

 Ethernet
 10Base-T. 

:.
: Modbus TCP (Port 502), DNP 3.0/TCP (Port 20000). 

 ( ): 5.

 56K. 
: RJ11. 

: Modbus RTU/ASCII, DNP 3.0. 

:  115,200 .
: Modbus RTU/ASCII, DNP 3.0. 

:  – 15 @ 25 C
 IRIG-B

 IRIG-B. 
: 51  - RG58A/U (Belden 8219 ),

TNC.
 GPS: Masterclock GPS-200A. 

 4 .
 64/128 

http://energometrika.ru/
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 1 - .
, , ,

/ : , ,
: , , ,
,

0.2/0.3

: , , , ,

0.2 

,

 ( , , , ), 63 

, / 128 
, 300 

 EN50160

,
,

/
. 256 

, 10848 

: 0.001 
 GPS

 RS-232/485 1 
 RS-485 1 

USB 1 
Ethernet TCP/IP 1 

1 
1 

/
 20 mA 16 
 1/5 , 100 13 

16 
/ 48 

 ( / ) 32 

,

, 0.01
-
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ANSI C12.16
ANSI C12.20 0.2
ANSI C12.20 0.5
IEC 60687 0.2S 
IEC 60687 0.5S 
ANSI 10 (5A nominal, 10A max)
ANSI class 2, IEC 1/10 (1A nominal, 10A max)
ANSI class 20, IEC 5/20 (5A nominal, 20A max)

 1-700% 

 3000% 
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 2 – .

±( · 1 + ·N + 1·k)
, N 

, % , %

V1-V4
         120 x @120

400Vx  @ 690
0.2 0.01 10%  120% 

FS
0  999,000 

SA310, SA320
 I1- I4 0.2

0.2

0.2

0.01

0.01

ANSI C12.20:
  1% - 120% FS
  120% - 400% 

FS
IEC 687:

  1% - 200% FS

0  9999 A

 I1- I4 2.0 400% - 3000% 
FS

0  9999 A

SA330
 I5- I8 0.2

0.2

0.2

0.01

0.01

ANSI C12.20:
  1% - 120% FS
  120% - 400% 

FS
IEC 687:

  1% - 200% FS

0  9999 A

125 /220 0.3 10% - 120%FS 0  290 

0.36  @ 120
1.2  @ 690 0.2

0.002
0.002

|cos |  0.5
  

-2,000,000
+2,000,000

0.36  @ 120
1.2  @ 690 0.3

0.002
0.002

|cos |  0.9
  

-2,000,000
+2,000,000

0.36 T @ 120
1.2 T @ 690 0.2

0.002
0.002

|cos |  0.5
  

0  2,000,000 

1.000 0.35 |cos |  0.5,
I  2% FSI

-0.999  +1.000 

0.02 40.00  70.00 

,
V (I), %Vf (%If)

999.9 1.5 0.2  1% FS,
V (I)  10% 

FSV (FSI)

0  999.9

, TDD, % 

100 1.5 TDD  1% FS, 
I  10% FSI

0  100

 & 
 0.2 ANSI C12.20-1998

 20
 0.2S (IEC 687-1992-6)

0  999,999.999 
M
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±( · 1 + ·N + 1·k)
, N 

, % , %

&

 0.2  ANSI 
C12.20-1998

 0.2  IEC 687-
1992-6

0  999,999.999 
M

 0.2  ANSI 
C12.20-1998

 0.2  IEC 687-
1992-6

0  999,999.999 
M

0.2
20% - 120% FS 0  999,999.999 

0.2
10% - 200% FS 0  999,999.999 

FS.
FS
FS

1 
1 
3 

10% - 120% FS
10% - 200% FS

200% - 3000%FS

: FS – , TDD – . . ,
 – .

http://energometrika.ru/


11

4.   SA330

RS-485

ETHERNET

-

KEY SWITCH

CM

N/-

2

5

8

6

3

J5

+Tx +Rx -Tx -Rx

I-- I--

USB

CURRENT INPUTS (REVENUE GRADE)
I-- I--- - -+ + +5 6 7 8+

+ -

L/+ N/-

COM3

+ -

L/+

MAIN
POWER SUPPLIES

BACKUP
VDC

MEASURE

+ -

PA
N

E
L 

BL
A

N
K

-

P
LU

G
-IN

 M
O

D
U

LE

JDR1

9

12

10

15

18

16

13

9

12

10

15

18

16

13

19
20

J7

19
20

9

12

10

15

18

16

13

19
20

532 6
J9

2

5

8

6

3
2

5

8

6

3

96

5

2

5

8

6

3

J3

J12

6532
+ - + - +

COM2COM1 +Tx +Rx -Tx -Rx

CURRENT INPUTS
I-- I-- I-- I--+ -1 2 3

IRIG-B

VOLTAGE INPUTS

P
LU

G
-IN

 M
O

D
U

LE

P
LU

G
-IN

 M
O

D
U

LE

P
LU

G
-IN

 M
O

D
U

LE

4

MODEM

V1

1

V2 V3

17

14

11

4

7

1

RS-232
1

1

JP3

VNV
4

4V 4N

17

14

11

17

14

11

4

J10

1

1 2

17
18
19
20

12

15
14

16

13

11

RDM
P.SUPPLY

3 4

J2

5 6

J14

4

7

1

RS-422/RS-485 RS-422/RS-485

4

7

1

J1

4 7 8

2

3
J11

4

10
9

7

1

4

1

1 2 3 4 5 6 7 8

BATTERY

RDM

BACKUP

IR-PORT

ezPAC
03-04010

8 1

(11.181")

(10.590")

(8
.3

66
")

(1
0.

05
")

(10.118")

4.7
.185"DIA.

SCREW M4.0
(SCREW #8-32)

25
5.

24

21
2.

50

284.00

269.00

257.00

 4-1 
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 – 

 4-2 
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 SA300 

LINE 1

LINE 3
LINE 2

(A)

(C)
(B) LOAD

Shorting

K
-+

L

K
+ -

L

COM2COM1 USB ETHERNET

COM3

RDM

MODEMIRIG-B

+ -GND12V

+Tx
+Rx

-Tx
-Rx

+Tx
+Rx

-Tx
-Rx

V V1 2 4 4N

INPUT  VOLTAGE

L/+ N/-

MAIN
POWER SUPPLIES
BACKUP

VDC
MEASURE

+ -

CURRENT

I-- I-- I-- I--+ -1 2 3 4

J9 J10

JDR1

J7 JP3 J2

J3 J1 J11 J5

RS-232

RS-422/RS-485 RS-422/RS-485

RS-485

15

6 9
1 2 3 4 5 1 2 3 4 5

5 4 3 2 1

41

2 1

3 4 18

1 2 3 4 5 6 7 8
+ - + - + -

1 2 3 4 5 6
L/+ N/-

RDM
P.SUPPLY

INPUTS:

GROUND

MAIN POWER
SUPPLY

SW2

SW1

125/220V DC
OR 120/230V AC

+
-

DC
MEASUREMENT

V3 NV V V

J14J12

CT

 SA320 150A
SA310 150A

NOT CONNECTED

Switches

125/220V DC

02-04012

1 2 3 4 5 6

1 2 3 4 5 6 7 8

 4-3
SA310, SA320: 3-  2-

 (2- )
 = 3dir2
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N

Shorting

K
-+

L
K
+ -

L
K
+ -

L
K L

-+

I-- I-- I-- I--+ -1 2 3 4+ - + - + -

SW1

CT

Switches

02-04013

MEASUREMENT

4N

INPUT  VOLTAGE

V1V
J9 1

V3V2

32
VVN 4

54 6

96
JDR1

COM1 RS-232
5 1

1

RS-422/485

IRIG-B
J7

4

-Tx

J3 2

+Rx

1

+Tx

3

32

5

-Rx

4

5 6

12V GND -+ RDM

SUPPLY
MAIN POWER

GROUND

MEASURE
VDC

BACKUP
POWER SUPPLIES

MAIN

-
+

N/-
2

125/220V DC

J10
+

1
N/-L/+-

SW2

3 4
L/+
5 6

OR 120/230V AC
125/220V DC

NOT CONNECTED

8

1

RS-485

ETHERNET

RS-422/485

MODEM
JP3

1 4

J1
COM2

7 8

+Rx
+Tx

1 2 4

-Rx

3

-Tx

5

1

J2
COM3

3

P.SUPPLY

4

RDM

5 3 2

4

USB

J11
2

32 4

1

65 7

1
J5

8

LOAD

DC

LINE 1

LINE 3
LINE 2 (B)

(C)

(A)

CURRENT
INPUTS:

 SA320 150A
SA310 150A

J14J12

 4-4
SA310, SA320: 4-  WYE  4-

 (3- )
 = 4LL4  4Ln4
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-

-

-

-

-

-

N

K
-+

L
K
+ -

L
K
+ -

L

+ + +

+ ++

K L
-+

PT

I-- I-- I-- I--+ -1 2 3 4+ - + - + -

CT

02-040

MEASUREMENT

4N

INPUT VOLTAGE

V1V
J9 1

V3V2

32
VVN 4

54 6

SW1

1

96
JDR1

COM1 RS-232
5 1

1

RS-422/485

IRIG-B
J7

4

-Tx

J3 2

+Rx

1

+Tx

3

32
2

5

-Rx

4

5
3
6

12V GND -+ RDM

SUPPLY
MAIN POWER

GROUND

MEASURE
VDC

BACKUP
POWER SUPPLIES

MAIN

-
+

N/-
2

125/220V DC

J10

DC
+

1
N/-L/+-

SW2

3 4
L/+
5 6

OR 120/230V AC
125/220V DC

NOT CONNECTED

8

1

RS-485

ETHERNET

RS-422/485

MODEM
JP3

1 4

J1
COM2

7 8
4

+Rx
+Tx

1 2 4

-Rx

3

-Tx

5

1

J2
COM3

3

P.SUPPLY

4

RDM

5 3 2

4

USB

J11
2

32 4

1

65 7

Switches
Shorting

1
J5

8

LOAD(B)LINE 2
LINE 3 (C)

LINE 1 (A)

CURRENT
INPUTS:

 SA320 150A
SA310 150A

J14J12

14

 4-5
SA310, SA320: 4-  WYE  3-

, 3-  (3- )
 = 4LL4  4Ln4
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-

-

-

-

-

-

N

K
-+

L
K
+ -

L
K
+ -

L

+ + +

+ ++

K L
-+

PT

CURRENT

I-- I-- I-- I--+ -1 2 3 4+ - + - + -

INPUTS
SA330 150A

03-0500

MEASUREMENT

4N

INPUT VOLTAGE

V1V
J9 1

V3V2

32
VVN 4

54 6

SW1

1

96
JDR1

COM1 RS-232
5 1

1

RS-422/485

IRIG-B
J7

4

-Tx

J3 2

+Rx

1

+Tx

3

32
2

5

-Rx

4

5
3
6

12V GND -+ RDM

SUPPLY
MAIN POWER

GROUND

MEASURE
VDC

BACKUP
POWER SUPPLIES

MAIN

-
+

N/-
2

125/220V DC

J10

DC
+

1
N/-L/+-

SW2

3 4
L/+
5 6

OR 120/230V AC
125/220V DC

8

1

RS-485

ETHERNET

RS-422/485

MODEM
JP3

1 4

J1
COM2

7 8
4

+Rx
+Tx

1 2 4

-Rx

3

-Tx

5

1

J2
COM3

3

P.SUPPLY

4

RDM

5 3 2

4

USB

J11
2

32 4

1

65 7

Switches
Shorting

1
J5

8

LOAD(B)LINE 2
LINE 3 (C)

LINE 1 (A)

8--I
--I

+
5

+ -I
-

6-I
+-

7
- +

-- -

K
-

L
+

+ -
+
K

-
L

+ - K L
K L

SA330 20A
INPUTS
CURRENT

RELAY CTs METER CTs

J14J12

3

 4-5a
SA330: 4-  WYE  3-

, 3-  (3- )
 = 4LL4  4Ln4
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Shorting

K
-+

L

K
+ -

L

I-- I-- I--+ -1 2 3+ - + -

CT

Switches

02-04015

PT
+ - + -

+ +- -

MEASUREMENT

4N

INPUT  VOLTAGE

V1V
J9 1

V3V2

32
VVN 4

54 6

LINE 2
LINE 3

LINE 1 (A)

SW1

(B)
(C)

96
JDR1

COM1 RS-232
5 1

1

RS-422/485

IRIG-B
J7

4

-Tx

J3 2

+Rx

1

+Tx

3

32

5

-Rx

4

5 6

12V GND -+ RDM

SUPPLY
MAIN POWER

GROUND

MEASURE
VDC

BACKUP
POWER SUPPLIES

MAIN

-
+

N/-
2

125/220V DC

J10

DC
+

1
N/-L/+-

SW2

3 4
L/+
5 6

OR 120/230V AC
125/220V DC

8

1

RS-485

ETHERNET

RS-422/485

MODEM
JP3

1 4

J1
COM2

7 8

+Rx
+Tx

1 2 4

-Rx

3

-Tx

5

1

J2
COM3

3

P.SUPPLY

4

RDM

5 3 2

4

USB

J11
2

32 4

1

65 7

1
J5

8

LOAD

CURRENT
INPUTS:

 SA320 150A
SA310 150A

J14J12

 4-6
SA310, SA320: 3-  2-

, 2-  (2- )
 = 3OP2
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N

K
-+

L
K
+ -

L
K
+ -

L

I-- I-- I-- I--+ -1 2 3 4+ - + - + -

CT

02-04016

PT
+ -

+ -

+ -

+ -

MEASUREMENT

4N

INPUT  VOLTAGE

V1V
J9 1

V3V2

32
VVN 4

54 6

SW1

96
JDR1

COM1 RS-232
5 1

1

RS-422/485

IRIG-B
J7

4

-Tx

J3 2

+Rx

1

+Tx

3

32

5

-Rx

4

5 6

12V GND -+ RDM

SUPPLY
MAIN POWER

GROUND

MEASURE
VDC

BACKUP
POWER SUPPLIES

MAIN

-
+

N/-
2

125/220V DC

J10

DC
+

1
N/-L/+-

SW2

3 4
L/+
5 6

OR 120/230V AC
125/220V DC

NOT CONNECTED

8

1

RS-485

ETHERNET

RS-422/485

MODEM
JP3

1 4

J1
COM2

7 8

+Rx
+Tx

1 2 4

-Rx

3

-Tx

5

1

J2
COM3

3

P.SUPPLY

4

RDM

5 3 2

4

USB

J11
2

32 4

1

65 7

Switches
Shorting

1
J5

8

LINE 1

LINE 3
LINE 2 (B)

(C)

(A)
LOAD

CURRENT
INPUTS:

 SA320 150A
SA310 150A

J14J12

 4-7
SA310, SA320: 4-  WYE  2-

, 3-  (2½ - )

 = 3LL3  3Ln3 
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K
-+

L
K
+ -

L
K
+ -

L

I-- I-- I-- I--+ -1 2 3 4+ - + - + -

SW1

02-04017

PT
+

+

+- -

+- -

Switches
Shorting

CT
LINE 1

LINE 3
LINE 2 (B)

(C)

(A)
LOAD

64 52 31J9 65431 2

GROUND

MAIN POWER
SUPPLY

125/220V DC

V 43V1 2 V NV V

MEASUREMENT
DC

4NV

125/220V DC
OR 120/230V AC

L/+

SW2

L/++ - N/-

+
-

N/-

MAIN
POWER SUPPLIES
BACKUP

VDC
MEASURE

GND12V

RS-422/485

INPUT  VOLTAGE

IRIG-B

RS-422/485

J7
MODEM

J10

JP3
P.SUPPLY41 COM3

J2 5

RDM

3 4

RS-485

3
+

4
-
2 1

RDM

8

+Rx

J1 21

+Tx

6
NOT CONNECTED
3

J1153 4

-Rx
-Tx

1 2

USB
2 1

4 5

ETHERNET

1

7 8

J5

RS-232COM1

JDR1
5

3

+Tx

1
J3

21

-Tx

31 2

+Rx

4 5

-Rx

4 5

COM2

6 7 8

6 9

CURRENT
INPUTS:

 SA320 150A
SA310 150A

J14J12

 4-8
SA310, SA320: 3-  2-

, 3-  (2 ½ - )

 = 3OP3 
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I-- I-- I-- I--+ -1 2 3 4+ - + - + -

SW1

02-04018

240V

120V

240V

120V

20
8V

Grounded delta connection

208VAC
240VAC

240VAC

N

*

*

*

120VAC

120VAC

240VAC

Shorting
Switches

K
+ -

L

K
+ -

L

K
+ -

L

N

LINE 1

LINE 2

LINE 3

(A)

(B)

(C)
N

L

L

L

(B)

(A)

(C)

L 2

*
(B)

1L (A)
*

L 3

*
(C)

N

CT

MEASUREMENT

4N

INPUT  VOLTAGE

V1V
J9 1

V3V2

32
VVN 4

54 6

96
JDR1

COM1 RS-232
5 1

-
1

RS-422/485

IRIG-B
J7

4

-Tx

J3 2

+Rx

1

+Tx

3

32
-

5

-Rx

4

5
-

6

12V GND -+ RDM

SUPPLY

GROUND

MEASURE
VDC

BACKUP
POWER SUPPLIES

MAIN

-
+

N/-
2

125/220V DC

J10

DC
+

1
N/-L/+-

SW2

3 4
L/+
5 6

OR 120/230V AC
125/220V DC

8

1

RS-485

ETHERNET

RS-422/485

MODEM
JP3

1 4

J1
COM2

-
7 8

+Rx
+Tx

1 2 4

-Rx

3

-Tx

5

1

J2
COM3

3

P.SUPPLY

4

RDM

5 3 2

4

USB

J11
2

32 4

1

65 7

1
J5

8

LOAD
3

2

1

CURRENT
INPUTS:

 SA320 150A
SA310 150A

J14J12

 4-9 
SA310, SA320: 4-  3-

 (3- )  = 4LL3  4Ln3
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5.

5.1  -  2 ,
 3- .

5.2 :
)
) , ,

)
)

6.

:
   *  SA310/320/330     1
   *   1
   *  CD .     1
   *        1
   *   1
   *  RS232      1
   *  USB       1
   *         1

7.

: ( : SA330-5-ACDC-B2DC-V250-M0-IR) 
:

:
:

8.

8.1

8.2  8-
8.3 :  7 
8.4

8.5

   ( .22, 23 ).

9.

MTBF=92 000
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 ( )

Omicron/Rotec CD773G

 50 

ANSI C12.20  0.2      IEC   687  0.2

 = 50 50 5000

. . 120 60 . . 5 1

. 5981-6013 2993-3007 . 4989-5011 997-1003

U1 6005 3000 I1 5000 1000

U2 6000 3000 I2 5000 1000

U3 6001 3000 I3 5000 1000

120 B           TH= 50              I= 5 A 

cos  = 1.0 cos  = +0.5 cos  = -0.5 

. 89819 – 90181 44864 - 45136 44864 - 45136 

P
90035 45009 45003

60 B           TH= 50.0              I= 5 A 

cos  = 1.0 cos  = +0.5 cos  = -0.5

. 44909-45089 22432-22586 22432-22568

P
45010 22506 22504

-
-
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 ( )

IRIG-B
  COM1 RS232 
  COM1 RS232/485 
  COM2 RS422/485 
  COM3 RS/485 

USB
Ethernet

Software Versions 

Boot Program 
Main Program 
DSP Program 

Mac Address 
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