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SPECIFICATIONS OF AD-100 A-D CONVERTER 
 
General 
The AD-100 A-D converter converts the gyro compass reading into digital coded bearing data 
and display it on a 4 digit LED display. 
The digital bearing output may be sent to navigation equipment such as radar, GPS navigator 

and autopilot. 
 
Specifications 
1. Input Signal        Gyro repeater signal (AC Synchro, DC Synchro or Step-by-Step) DIP 

switch provided to select input signal. 
2. Input Voltage        AC Synchro Type --- 20VAC to 135VAC (Rotor) 
                                        20VAC to 135VAC (Stator) 
                                        50/60Hz, 400Hz or 500Hz 

DC Synchro Type -- 20VDC to 100VDC (Rotor) 
                                        20VAC to 100VAC (Stator) 

Step-by-Step --------- 20VDC to 100VDC  
3. Power Consumption  Less than 5W 
4. Tracking Speed      30º/sec 
5. Bearing Display      4 digit LED display 
6. Data Output         AD–10S format ----- Photo-coupler driver type, 4 digit BCD code, 
                                        MSB transmission order. 

IEC61162-1 ---------- HDT, VHW 
or NMEA0183      RS-485 level 
Ver. 1.5/2.0/3.0     Baud rate 4800 and 38,400 bps 

7. Output Ports        AD–10S format ------- 6 ports 
IEC61162-1 ----------- 1 port 
or NMEA0183        
Ver. 1.5/2.0/3.0  

8. Data Transmission   AD–10S format ------- Switchable between 25ms and 200ms. 
                                         Use 25ms for radar only. 

IEC61162-1 ----------- Selectable among 25ms, 100ms, 200ms and 1s. 
or NMEA0183       Note: For 25ms, 100ms or 200ms, only HDT is 

output. 
Ver. 1.5/2.0/3.0     The 25ms setting sets baud rate to 38,400 bps. 

9. Color               Cabinet ---------------- 2.5GY 5/1.5 Newtone No.5 
Front Panel ----------- N3.0 

 
Program Number 
 

Program No. Version No. 
645-1410 05 
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EQUIPMENT LIST 
 
 
COMPLETE SET 
 

No. Name Type Code NO. Qty Remarks 
1 
2 
3 
4 

Main Unit 
Accessories 
Installation Materials 
Spare Parts 

AD-100 
FP64-00400 
CP64-00500 
SP64-00400 

000-040-104
000-040-107
000-040-106
000-040-105

1 
1 
1 
1 

 

 
 

ACCESSORIES 
 

No. Name Type Code NO. Qty Remarks 
1 
2 
3 
4 
5 

Tapping Screw 
Knob Bolt 
Flat Washer 
Flat Washer 
Hanger Bracket 

5x20 SUS304 
KT-B M6x10 
M5 SUS304 
M6 SUS304 
RUA-1003 

000-802-081
000-861-924
000-864-128
000-864-129
380-010-030

4 
2 
4 
2 
1 

 

 
 

INSTALLATION MATERIALS 
 

No. Name Type Code NO. Qty Remarks 
1 
2 
3 
4 
5 
6 

NH Connector Assembly 
NH Connector Assembly 
VH Connector Assembly 
VH Connector Assembly 
Heat-shrink Tube 
Heat-shrink Tube 

64-45 (5P) 
64-107 (4P) 
64-47 (5P) 
64-48 (3P) 
5x0.25 0.1m 
3x0.25 1m 

004-441-960
004-412-000
004-411-980
004-411-990
000-117-772
000-568-172

6 
1 
1 
1 
2 
1 

 
 
 
 
Black 
Black 

 
 

SPARE PARTS 
 

No. Name Type Code NO. Qty Remarks 
1 Glass Tube Fuse FGMB 2A 250V 000-122-000 4  
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CHAPTER 1 OPERATION 
 
1. FRONT PANEL 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

                                      FRONT PANEL 
 
2. OPERATION 
 
(1) When you turn on the power of a gyrocompass, the AD-100 is powered on simultaneously. 
 
(2) Adjust the brightness of the Bearing Display and the backlighting of the keys with the Dimmer 

Control. 
 
(3) The Bearing Display is blinking, which means the data is not yet sending out from AD-100. 
 
(4) Once you press HOLD key, the data is sent out changing the Bearing Display from blink to light. 

In this state, the Hold lamp does not light yet. Prior to press of the HOLD key, adjust the Display 
with the UP or DOWN keys to get the same reading to the gyrocompass. 
Each pressing of the key changes the display by 0.1 degrees. For faster change, press and 
hold down the key to change the display in 1.0 degree steps.  

 
(5) If Power fail detection is preset to OFF (See page 3-10), switching on the gyrocompass makes 

the data of AD-100 output immediately. Therefore, it is necessary to ensure that the reading 
between the gyrocompass and the Display is same after the gyrocompass reading stabilizes.  

 
(6) To freeze the display, press the HOLD key. In this case the HOLD lamp lights. To restart the 

display press the HOLD key. Since the computing circuit is disengaged from the gyrocompass 
during HOLD, readjust the Display to get the same reading to the gyrocompass. 
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CHAPTER 2 MAINTENANCE 
 
1. FUSE REPLACEMENT 
 
To protect the unit from serious damage, four 2A fuses are provided on a P.C. board. The fuses 
protect against overvoltage or internal fault of the equipment. If a fuse blows, find the cause of 
the problem before replacing it.  
 

  CAUTION 
Do not use a fuse rated more than 2A, since it may cause more  
serious damage to the equipment. 

 
 
 
2. MINOR TROUBLESHOOTING 
 
Operating problems are most likely caused by loose connectors or wrong setting of DIP switches. 
The table below provides simple troubleshooting which can be done by the operator. 
 

Symptom Possible Cause Remedy 
No display *Dimmer control turned 

 fully CCW. 
*Gyrocompass not on. 
*External power supply is  
turned off. 

*Flat cable between the two 
 P.C. Board is loose. 
*Blown fuse. 
 
*No power because of wrong 
 jumper setting. 
*Gyrocompass not connected. 

*Turn the control  
 clockwise. 
*Turn on the power.. 
*Turn on the power. 
 
*Reconnect. 
 
*Check supply voltage. 
 Replace fuse. 
*Correct JP1, JP4 and JP5 
 to the right setting. 
*Connect gyrocompass. 

Display is fixed 
on “000.0”. 

*DIP switch SW1 is set wrong. *Correct the setting. 

No data output *Loose data output connector. 
*JP6 and/or JP7 not connected. 

*Tighten the connector. 
*Connect JP6 and JP7. 

Bearing display is 
frozen. 

*Hold function is turned on. *Press HOLD key to release
 the HOLD function.  

A value between “000.0” 
and “359.9” flashes. 

*Power fail detection or Stator 
signal breaking detection is 
activated. 

*Check the connection with 
the Gyrocompass. 

*Press COUNT-UP or 
COUNT-DOWN key to 
match the AD-100 
indication with the 
Gyrocompass indication, 
and then press HOLD key. 

“999.9” flashes *Stator signal breaking detection 
is activated. 

*Check the connection with 
the Gyrocompass.  
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Symptom Possible Cause Remedy 

The bearing display 
deviates often. 

*Jumpers and DIP switches are 
set wrong. 

*Correct the setting. 

Key input not accepted *Defective keyboard *Call for service. 
 
The status of the LEDs on the Processor Board show equipment condition. 
 
       CR21      CR22 
       OFF       OFF     No power 
       OFF       ON      Power supply less than 5V, or Stator signal breaking detection/ 
                           Power fail detection activates. 
       BLINK     OFF     Defective CR22 
       BLINK     ON      Power supply and CPU are normal. 
 
 
3. SELF TEST 
 
The AD-100 employs Self tests to check it for proper operation. These are as follows. 
 
 *Display LED test 
 *Analog Data Input Test 
 *DIP SW Setting Display 
 *Program Version Display 
 *Key Input Test 
 
1) Sequence 

 
      DISPLAY LED TEST 
 
         *The HOLD lamp and all the segments on the display lights for 1 sec. 
         *The display changes from “0000”, “1111” – “8888” “9999”. every 1 sec. 
 
        ANALOG DATA INPUT TEST 
 
         *The input data of S1, S2, S3, R1, R2 alternately appears on the LED for 1 sec. (This test 

is for factory use only.) 
    
              LED Display 
 
 
 
 
 
                                            

   1 to 5 (1=S1, 2=S2, 3=S3, 4=R1, 5=R2) 
                                             Decimal point 
                                             0 to 255 (Input analog data) 
 
                                    - continued -                                
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CHAPTER 3 INSTALLATION 
 
1. INSTALLATION 
 
1) General notes on installation 
 
This equipment provides its intended function only when it is installed properly. The installation 
site is important for proper operation and continued performance. Select it keeping the following 
points in mind. 
 
(1)  Select a place where the unit can be observed and operated directly. 
(2) Keep away from water spray. 
(3)  Select a clean and cool place. 
(4)  Select a place where shock, vibration and noise are minimal. 
(5)  Observe the following compass safe distance to prevent interference to a magnetic 

compass: 
Standard compass: 1.10 m 
Steering compass: 0.80 m 
 
 

NOTE 
FURUNO will not assume responsibility for damage caused 
by water spray. 
 

 
2) Mounting the unit 
 
The equipment can be mounted on the underside of table or a table top. Ensure the mounting 
location is strong enough to support the unit under the condition of shock and vibration normally 
encountered onboard the vessel. If necessary, reinforce the mounting location with a lining block 
or doubling plate. 
 
 
  

Underside of table Table top
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Note2) If CMZ-50 has 35VDC, set JP1 to #4, #5, #6.

Note1) *: Set JP4 and JP5 according to the voltage of the external power supply.

CMZ-700 DC step
24V 180x
COM(+), 3-wire(-)

ON ON ON ONOFF OFF OFF OFF - -ON OFF Remo-
ve

#2

Revised at Apr. 9. 2001

1) DIP switch and jumper wire setting
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2) Default setting 
 
This unit is set at the factory for connection with the gyrocompass specifications tabulated below. 
 
        1) Type   :  AC synchro 
        2) Frequency  :  50/60Hz 
        3) Rotor Voltage  :  Between 60VAC and 135VAC 
        4) Stator Voltage  :  Between 60VAC and 135VAC 
        5) Gear Ratio  :  360X 
        6) Supplied Power  :  Between 30VAC and 135VAC 
 
3) Setting procedure 
 
(1) Type of gyrocompass 
    

Type SW1-4    SW1-5    SW1-6       JP1    
AC Synchro 
DC Synchro 
DC step-by-step 
Full wave pulsating current 
Half wave pulsating current 

 OFF      OFF      OFF      #1, #2, #3 
 OFF      OFF      OFF      #2, #3, #4 
 ON       OFF      OFF      #4, #5, #6 
 OFF      ON       OFF      #4, #5, #6 
 ON       ON       OFF      #4, #5, #6 

 
(2) Frequency 
    

Frequency SW1-7    SW1-8   
50/60Hz 
400Hz 
500Hz 
DC 

 OFF      OFF     
 ON       OFF     
 OFF      ON      
 ON       ON      

 
(3) Rotor voltage 
   This is for AC synchro type gyrocompass only. For the rotor voltage of the DC synchro type 
   will be at step 6. 
    

Rotor Voltage SW2-1    JP3    
20 to 45VAC 
30 to 70VAC 
40 to 90VAC 
60 to 135VAC 

 ON       #2      
 OFF      #2      
 ON       #1      
 OFF      #1       

 
(4) Stator voltage 
    

Stator Voltage SW2-2    SW2-3    JP2    
20 to 45VAC 
30 to 70VAC 
40 to 90VAC 
60 to 135VAC 
20 to 60VDC 
40 to 100VDC 

 ON       OFF      #2      
 OFF      OFF      #2      
 ON       OFF      #1      
 OFF      OFF      #1 
 ON       OFF      #2      
 OFF      OFF      #2      

 

- Continued - 
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(5) Gear ratio 
    

Gear Ratio SW1-1    SW1-2    SW1-3   
X360 
X180 
X90 
X36 

 OFF      OFF      OFF     
 ON       OFF      OFF     
 OFF      ON       OFF     
 ON       ON       OFF 

 
(6) Power supply voltage 
       

Voltage JP4      JP5   
20 to 45VAC 
30 to 135VAC 
20 to 60VDC 
40 to 135VDC 

  #2        #2      
  #1        #1      
  #2        #2      
  #1        #1      

 
(7) Output data transmitting interval and output sentence, version no. and baud rate. 
       

Tx 

interval 

SW2-5  SW2-6  Output 

sentence 

Version no. 

 

SW3-1 Baud 

rate 

SW3-2 

1s 

200ms 

100ms 

25ms 

 OFF    OFF   

 ON     OFF   

 OFF    ON    

 ON     ON    

HDT + VHW 

HDT 

HDT 

HDT 

NMEA0183 Ver 1.5

IEC61162-1 or 

NMEA0183 

Ver 2.0/3.0 

OFF 

ON 

 

4860 bps 

38400 bps 

OFF 

ON 

 
(8) Data transmitting interval of AD-10S format 
   Select data transmitting interval for each port by changing the proper jumper wire on JP6 or 

 JP7. 
   NOTE: Use the interval 25ms. for radar only. 
 
END 
 
4)  Function of DIP switches and jumper wires 
 
The function of each DIP switch and jumper wire is as listed below. Set them according to the 
specifications of the gyrocompass connected. After setting, reset CPU or turn the power off and 
then on again to write setting into the CPU (     : default setting). 
 
(1) DIP Switch SW1 (1/2) 
 
Segment Function Setting 
SW1-1, -2, -3 Gear Ratio 

X360 
X180 
X90 
X36 

SW1-1     SW1-2     SW1-3 
 OFF       OFF       OFF 
 ON        OFF       OFF 
 OFF       ON        OFF 
 ON        ON        OFF 

SW1-4, -5, -6 Type of Gyrocompass 
AC Synchro 
DC Synchro 
DC Step 
Full Wave Pulsating Current 
Half Wave Pulsating Current 

SW1-4     SW1-5     SW1-6 
 OFF       OFF       OFF 
 OFF       OFF       OFF 
 ON        OFF       OFF 
 OFF       ON        OFF 
 ON        ON        OFF 
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Segment Function Setting 
SW1-7, -8 Frequency 

50/60Hz 
400Hz 
500Hz 
DC 

SW1-7     SW1-8 
 OFF       OFF 
 ON        OFF 
 OFF       ON 
 ON        ON 

 
 
(2) DIP Switch SW2, SW3  
Segment Function Setting 
SW2-1 Rotor Voltage 

20 to 90VAC 
30 to 135VAC 

SW2-1      
 ON        
 OFF 

SW2-2, 
SW2-3 

Stator Voltage 
20 to 90VAC or 20 to 60VAC 
30 to 135VAC or 40 to 100VDC 

SW2-2     SW2-3 
 ON        OFF 
 OFF       OFF  

SW2-4 Selftest SW2-4      
 ON       Continuous 
 OFF      One cycle   

SW2-5 
SW2-6 

Output interval of the output data SW2-5     SW2-6 
 OFF       OFF        1s 
 ON        OFF      200ms 
 OFF       ON       100ms 
 ON        ON        25ms 

SW2-7 Stator signal breaking detection SW2-7  ON   Disable 
        OFF  Enable       

SW2-8 Reset CPU Normally off 
Turn ON and OFF to reset CPU 

SW3-1 Selection of the output data SW3-1  ON  IEC61162-1 or 
             NMEA0183 Ver 2.0/3.0 

OFF NMEA0183 Ver 1.5 
SW3-2 Baud rate of the output data SW3-2  ON  38,400bps 

        OFF 4,800bps 

SW3-3 Power fail detection SW3-3  OFF  Disable 
        ON   Enable 

SW3-4 Not used  
 
Jumper JP1 
Segment Function Setting 
#1, #2, #3 Type of Gyrocompass 

AC Synchro 
DC Synchro 
DC Step 
Full Wave Pulsating Current 
Half Wave Pulsating Current 

 
#1, #2, #3 
#2, #3, #4 
#4, #5, #6 
#4, #5, #6 
#4, #5, #6 
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Jumper JP2 
Segment Function Setting 
 Stator Voltage 

20 to 70VAC or 20 to 100VDC 
40 to 135VAC 

 
#2 
#1 

 
Jumper JP3 
Segment Function Setting 
 Rotor Voltage 

20 to 70VAC 
40 to 135VAC 

 
#2 
#1 

 
Jumper JP4 
Segment Function Setting 
 Power Supply 

20 to 45VAC or 20 to 60VDC 
30 to 135VAC or 40 to 100VDC 

 
#2 
#1 

 
Jumper JP5 
Segment Function Setting 
 Power Supply 

20 to 45VAC or 20 to 60VDC 
30 to 135VAC or 40 to 100VDC 

 
#2 
#1 

 
Jumper JP6 
Segment Function Setting 
#1, #2, #3 Output Interval of The AD-10S format. 

port1, port2, port3 
#25    25ms 
#200   200ms 

 
Jumper JP7 
Segment Function Setting 
#4, #5, #6 Output Interval of The AD-10S format. 

port4, port5, port6 
#25    25ms 
#200   200ms 
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CHAPTER 5 DIGITAL INTERFACE 
 
 
Output sentences  
HDT, VHW     
 
Transmission interval 
Selectable among 25ms, 100ms, 200ms, and 1s. 
Note: For 25ms, 100ms or 200ms. only HDT is output. 
The 25ms setting sets baud rate to 38,400 bps. 
 
Data transmission 
Data is transmitted in serial asynchronous form in accordance with the standard referenced in 2.1 of IEC 
61162-1. The first bit is a start bit and is followed by data bits, least-significant-bit as illustrated below. 
 
The following parameters are used: 
 
Baud rate: 4800 or 38400 bps 
data bits: 8 (D7 = 0), parity none 
stop bits: 1 

D0 D1 D2 D3 D4 D5 D6 D7

data bits
start

bit
stop

bit  

 
Schematic diagrams 
IEC-61162-1 output port 

64P1106

NH-4P

3
6

5

FL 1

FL 2F. G.

S. G.

J6

 
Output drive capability 
Max. 10 mA 
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HDT - Heading - true 
Actual vessel heading in degrees true produced by any device or system producing true heading. 

 

$HEHDT, x.x, T*hh<CR><LF> 

         Checksum 
       Heading, degrees true 
                                    Note: For NMEA0183 Ver.1.5 setting (SW3-1: OFF), 

                                         checksum is null field.  

 
VHW - Water speed and heading 
The compass heading to which the vessel points and the speed of the vessel relative to the water. 
$HEVHW,x.x,T,x.x,M,x.x,N,x.x,K*hh<CR><LF>
                 |    |    |    |    |   |    |   |   |
                 |    |    |    |    |   |    |   |  +--------- 5
                 |    |    |    |    |   |   +--+----------- 4
                 |    |    |    |   +--+----------------- 3
                 |    |   +---+----------------------- 2
                +---+----------------------------- 1

    1. Heading, degrees true
    2. Heading, degrees magnetic
    3. Speed, knots
    4. Speed, km/h
    5. Checksum

 
                                    Note1: No.2, 3, and 4 are null fields.                                     

                                    Note2: For NMEA0183 Ver.1.5 setting (SW3-1: OFF), 

                                          checksum is null field.  
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