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A\ SAFETY INSTRUCTIONS

"DANGER", "WARNING" and "CAUTION" notices appear throughout this manual. It is the
responsibility of the operator of the equipment to read, understand and follow these no-

tices. If you have any questions regarding these safety instructions, please contact a
FURUNO agent or dealer.

The level of risk appearing in the notices is defined as follows:

This notice indicates a potentially

. hazardous situation which, if not
D avoided, will result in death or

serious injury.

This notice indicates a potentially

{ hazardous situation which, if not
WAR N I NG avoided, could result in death or

serious injury.

This notice indicates a potentially

hazardous situation which, if not
CA U Tl 0 N avoided, couid result in minor or

moderate injury, or property damage.




/A WARNING

Do not open the equipment.

Hazardous voltage which can
cause electrical shock, burn or
serious fnjury exists inside the
equipment. Only qualified
personnal should work inside
the equipment.

A CAUTION

Use the proper fuse.

Use of a wrong fuse can result in fire or
permanent equipment damage.

Do not disassemble or modify the
equipment.

Fire, electrical shock or serious injury
can resuit.

Do not use the equipment for other than
its intended purpose.

Personal injury can result if the equipment
is used as a chair or stepping stool, for
example.

Turn off the power immediately if water
leaks into the equipment or the equip-
ment is emitting smoke or fire. ‘

Continued use of the equipment can cause
fire or electrical shock.

Do not place objects on the top of the
equipment.

The equipment can overheat or personal
injury can result if the object falls.

Do not place liquid-filled containers on
the top of the equipment.

Fire or electrical shaock can result if a
liquid spills into the equipment.

Do not operate the equipment with wet
hands.

Electrical shock can rasuit.

Keep heater away from equipment.

Heat can alter equipment shape and meit
the power cord, which can cause fire or
electrical shock.
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Specifications

The FURUNO Interface Unit IF-7000 receives inputs of own ship’s position, speed and
course data (fed from navigation devices; GPS, Satellite Navigator, Loran, Decca, etc.),
water temperature, water current speed and direction, and wind speed and direction (fed
from measuring instruments; Water Temperature Indicator, Current Indicator, Wind Indi-
cator, etc.) and outputs them to devices such as Video Plotter and Course Plotter. It also
converts CIF data to NMEAQ183 data and vice versa.

1. Data Format CIF format
NMEAO0183 format
User format (by special order)
format according to port

2. Signal Level Current loop
RS-232C level (by special order)

3. 1/0 Port Input: 8 ports standard, 16 ports maximum
Output: 10 ports standard, 18 ports maximum

Port 1: RS-232C level (I/O), by special order
Port 2: with DTR/DSR (1/O)

Ports 3—9: no DTR/DSR (I/O)

Port 10 no DTR/DSR (output only)

NOTE: Ports 1 — 10 have two ports each, A and B.

4. Power Supply and 100, 110 VAC, 1¢, 50/60 Hz, less than 65 VA
Power Consumption

5. Dimensions and 344 mm (W) X 163 mm (H) x 330 (D), 8.5kg
Weight
6. Color 2.5GY5/1.5 Newtone No. 3



Operation

Power

Ports

Data

The power to the interface unit is turned on or off by the switch
behind the front panel. (In normal operation, nothing is required
of the operator.)

The standard supply IF-7000 comes with five I/O Boards. Each
beard contains two ports, for a total of 10 ports. Note however that
port 10 is an output port, so there are 8 input ports.

Additional ports are available by installing I/O Boards. Up to five
additional boards may be installed, thus the maximum number of
input and output ports is 18 and 20, respectively.

Table 1 Number of 1/0 ports available

No. of I/O Boards No. of Input Ports | No. of Output Ports
Five (standard) 8 10
Ten (maximum) 18 20

The IF-7000 can read CIF, NMEAOQ183 and user format data
(special order unit). The data format each port handles depends on
the type of I/O Board installed in the port. The CIF I/O Board
outputs CIF data, and the NMEA I/O Board outputs NMEAQG183
data.

The data signal level is current loop for ports 2--10 and RS-232C
for port 1.

Table 2 Port number and 1/O data

Port {I/0O Data

1 RS-232C (by special order)
2 CIF (w/DTR/DSR control)
3—-9 | CIF, NMEAQ183, or user format (no DTR/DSR control)

10 Output only




Data Input data is distributed to all ports except the source port and
distribution output.

Example: Data input to port 24 is output by all ports except 2A.

IF=7000
A

DATA IN { < j DATA QUT

3A 38

DATA QUT «—[e—N—{}——> DATA QUT
4A 48

DATA OUT «——{ le—P >} DATA OUT

S5A a8
DATA OUTe——J < — I-—% DATA QUT

10A 108
DATA OUT{——{ e ] |——> DATA QUT

Figure 1 Example of data distribution

Data The IF-7000 converts CIF data to NMEAOQ0183 data and vice versa.
conversion ‘ Figures 2 and 3 show how the IF-7000 converts data.

Example 1: CIF data input at port 24 is converted to NMEAQI83
data at ports 34, 3B, 54 and 5B and output.

iF=7000
2A 2B
CIF IN——>{] CIF 1/0 BOARD | ———> CIF ouT

|

3A 38
NMEA QUT<—— INMEA 1/0 BOARD |——> NMEA OUT

4A 48
CIF ouT<— | CIF 1/0 BOARD [ }——> cIF out

5A 58
NMEA OUT<—— [NMEA 1/0 BOARD| [~ NMEA OUT

10A . - | B
CIF OUT «—{ | CIF /0 BOARD | }—> CIF OUT

Figure 2 Example of data conversion (1)



Example 2: NMEA 0183 data input to the CIF I/O Board installed
on port 24 is not received; that is, that data is not output.

IF —7000
2A 28

NMEA IN——>{ | CIF 1/0 BOARD | |- NO DATA
3A 3B

NO DATA NMEA /0 BOARD F———= NO DATA
4A 4B

NO DATA «<— [ CIF 1/0 BOARD NO DATA
5A 58

NO DATA NMEA 1/0 BOARD| ——> NO DATA
10A 108

NO DATA CIF 1/0 BOARD | |———> NO DATA

Figure 3 Example of data conversion (2)

Tables 3 and 4 shows what CIF and NMEAQ0183 data the IF-7000

can convert,



Table 3 Data converted from CIF to NMEA0183

- CIF Data NMEA 0183 Data
Time TIZDA
Present position Decca DEGLL
GPS GPGLL
Loran A LAGLL
Loran C LCGLL
Omega OMGILL
Dead Reckoning TRGLL
Range & bearing from present  Decca DEWPL
position to TO WPT# GPS GPWPL
Loran A LAWPL
Loran C LCWPL
Omega OMWPL
Dead Reckoning TRWPL
Speed & courset Decca DEVTG
GPS GPVTG
Loran A LAVTG
Loran C LCVTG
Omega OMVTG
Dead Reckoning TRVTG
Current Indicator VDVTG
Water temperature YCMTW
Water depth SDDBS
Current dataf Speed only VDVCD
Direction VDVDR
Water tracking ship’s speed VDVHW
Wind data§ Relative bearing and velocity IIVWR
True bearing and velocity VW1

# Not output
1 Ground tracking data only
1 1stlayer only

§ Model FW-200 outputs only true wind speed and direction




Table 4 Data converted from NMEAQ183 to CIF

NMEA 0183 Data CIF Data
**ZDA Time
DEGLL Present position Decca
GPGLL ' GPS
LAGLL Loran A
LCGLL Loran C
OMGILL Omega
IIGLL Dead Reckoning
TRGLL Dead Reckoning
DEWPL Range & bearing from present  Decca
GPWPL position to TO WPT# GPS
LAWPL » Loran A
LCWPL ToranC
OMWPL Omega
TRWPL Dead Reckoning
DEVTG Speed & course Decca
GPVTG GPS
LAVTG Loran A
LCVTG Loran C
TRVTG Dead Reckoning
*MTW Water temperature
**DBS Water depthy
**DBT
**DBK
**VHW Water tracking ship’s speed
**VWT Wind data Relative bearing and velocity

True bearing and velocity

# Not output
** Any ID talker

T Received in order of DBS, DBT, DBK




Maintenance & Troubleshooting

Fuse
replacement

LED

A 2A fuse in the unit protects it from overvoltage. If the fuse blows
find out the cause before replacing it.

M CAUTION: Never use a fuse rated for more than 2A. Serious
damage to the equipment can result.

LEDs on each printed circuit board inside the unit light, blink or
are off to show operational status. The LEDs also function to show
the results of the self test.

All boards have four LEDs except the SYSTEM Board which has
one. That LED lights to show the board is receiving 5V electrical

power.
O O LEDs
ATLD [¥31 [¥7Y) | Tt T J T il LF /- | CR]_
: ) = 11— cr2
S ] Cr3
™ CR4
on N - - ) GV, V. W, B . B
o _ L vl o
‘\g > o/
'POWER \ /O BOARD
SWITCH CONTROLBOARD

SYSTEM BOARD

Figure 4 IF-7000, front view, front panel removed



Self test

Table 5 LED status and equipment status

LED |LED Status Equipment Status
CR1 |Blinking every second Normal operation
CR2 |Lighting I/O trouble
CR3 | Blinking every five Input buffer overload;
seconds processing cannot be
performed because of data
overload.
CR4 |Lighting Output buffer overload;
DSR is off.
Blinking every second Data overload; only
important data are output.

The built-in self test facility checks the unit for proper operation.
Two types of tests are available: self test and I/O test.

Whenever test results show error, stop the interface unit, then
contact a service technician.

self test

This test is automatically executed each time you turn on the
power. Below is the sequence of events in the self test.

—sequence of events —

1. All LED:s light for two seconds then extinguish.

2. The following devices are checked

* ROM
o RAM, and
* Common RAM,

3. Normal operation begins. LED CR1 on the CONTROL and I/O
Boards blinks every second.

If the unit detects device error, LEDs CR1 and CR2 indicate
the offending device as shown in Table 6.



Table 6 LED status for ROM, RAM, Common RAM error

LEDCR1 |LEDCR2 | Offending Device

Blinking Off None (normal operation)

Off Lighting ROM

Off Blinking RAM

Blinking Blinking Common RAM

Blinking Lighting ROM and RAM

Lighting Off ROM and Common RAM
Lighting Blinking RAM and Common RAM
Lighting Lighting ROM, RAM and Common RAM

W NOTE: If LEDs CRI and CR2 show device error, try replacing the

offending board as shown in Table 7 to restore normal operation.

Table 7 Replacement boards
Board Name | Type Code No. Qty |Remarks
TF-70001 50P9033 000-041-384 1 |CIFJ/O Board
IF-70003 S0P9033A | 000-041-385 1 | NMEAO183 I/O Board
I/0 test

This test checks ports for proper input and output of data, as well
as the devices checked in the power-on self test. To enable the test,
you will need a jumper connector as shown in Figure 5.

-H ({14
T0-C [{2€&
RO-H | 34
RD-C | 44

PRC(10P) /
/

JUMFER WIRE

Figure 5 Jumper connector for I/O test

=1 =21

E

"




—to execute the test —

1. Disconnect I/O cable of the port to be tested then connect the
jumper connector.

2. Turn off the power if it is not already off. Turn on DIP Switch S2
#1, then turn on the power.

- O 56P3034 0 ¢ oo et 10 s |_;“
| OE]O?___M } ] G=L__j O:_“jv
- Oe = 0 -
. T
j Of OL TOL =
- G 0 0> 7 03 a::]]
:ﬂ:"c‘: - — 0 ]
T CH D Oww nBED ="
L___...__‘f ?____1 : I j E ] §
O ¢ DO - S - Eox
12 2 i Z:
L @c::: 7??2 -Rs232 O D L’,._

Turn #1 on then turn on the power.

Figure 6 1/0 board, showing location of DIP switch S2

3. To return to normal operation, turn off DIP Switch S2 #1 then
turn off and on the power.

- sequence of events —

1. All LED:s light for two seconds then extinguish.
2. The following devices are checked

e ROM

* RAM

» Common RAM, and

» I/O Test (loopback test by jumper connection).

3. The test is repeated. If the unit detects I/O error, LEDs CR3 and
CR4 indicate the offending port as shown in Table 8. ’

Table 8 I10O error and LED status

LED CR3 | LED CR4 | Offending Port
Off Off None (normal operation)
On Off Port A
Off On Port B
On On Ports A and B

W NOTE: If LEDs CR3 and CR4 show port error, try replacing the
offending board as shown in Table 7 to restore normal operation.
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Priority

The data input to each port is processed according to priority
order. A rotary switch (S4) on each I/O Board contains 16 settings
for assigning board priority; setting 1 for highest, setting 16 for
lowest. In the factory setting, priority order is assigned by port
number; port 1, highest, port 5, lowest. If additional I/Q Boards are
installed we recommend that you use that method, to avoid confu-
sion.

(. i C\—
z w O 50PS033 FURUND oot 14 semn - 6~ O
] ODO 3 0e——0 Ok -0 o
_{;3'7-.,,,0 O/ . G “3: = P .
:i u ] el ( — () ]
-[ i O 5 LT} 5 LT .
L % - F $ Og 105 N
(= o o H L"l—-—m— 6 b 6 - e
;E -uuaLﬁJQmEhj 9 Ek -l l E?Hl “G:I e
0 — E :‘“‘8 o7 0 10 ]
) W O e S u ae o O LN ) o m w B ‘. c
SIDTLES 3 ) ¢ ¥ lﬁ:@mmgmgﬁéﬁé«sﬁm
[:] Ej e COm r‘"CDm e é'. tee EOO—E (et} ";‘!‘6%5;!1'“ 5[:’_‘:__" g ;’.:,
) 1 ¢ ]t 1™ Jo R el .
\tin g MIFZ-C1F/NNEA D%l;l Q E‘gg 8 %_

Figure 7 1/O board, showing location of switch $4

reason for priority order

Data is assigned priority order to determine which data to receive
if several ports simultaneously receive the same type of data. For
example, two ports receive Loran C position data. In this case, the
data received from the board having the highest priority is re-
ceived; the lower priority data is disregarded. In the case of Loran
C and GPS position data, however, they have the same priority so
both are received.

11



Difference between CIF I/0 and NMEA0183 1/O boards

Some jumper wires are deleted and the program ROM (U8) is
different depcndmg on board. Figure 8 shows the location of the
jumper wires and program ROM on the I/O Board.

50P9033 B T FURUND oz (n ean 7 - e/‘\"bi
DC - O'k IO% (s <0 Ll

o«: o EOmm nHEISE BT .
] e [ 1.9:5
L_Juo:-- omm/'mo.,.mc;:—r.i

%T‘_Imlk //I? "%

E)c &0 . - 0? — 0/ -
: i 10 |’° 0

AT MIFZ2-CIF/NHER

PROGRAM ROM U8

Figure 8 I/O Board, showing location of jumper wires and PROM
Table 9 compares the CIF I/O and NMEA I/O Boards.

Table 9 Comparison of CIF I/O and NMEA0183 I/0 boards

Board JP6 | JP7 | JP8 | JP9 |ROM Control No. | Board Name
CIF I/O Board NO |YES | NO |YES [14502111** IF-70001
NMEAT/OBoard |YES |NO YES {NO |14502131** IF-70003

** Indicates version number
ROM code no. differs with each version number. Confirm current
version number.

12



Installation

Mounting The IF-7000 is designed for tabletop mounting. When selecting a
location mounting location, select a location where the LEDs can be easily
viewed and checking and maintenance can be easily performed. In

addition to those points, the mounting location should satisfy the
following conditions.

* The location should be free of water and water splash.

* Select a location where the temperature and humidity are
moderate and stable.

* Locate the unit away from exhaust vents, air conditioner,
heater, etc.

» The location should be well ventilated.
» Select a location where vibration and shock are minimal.
+ Install the unit horizontally to allow circulation of cooling air.

+ A ventilation fan is installed on the left side of the unit. Leave
at least 8 cm space on that side of the unit.

Figure 9 IF-7000, mounted on a tabletop
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Mounting mounting procedure

1. Separate the unit from the mounting base by loosening two
screws. (Save screws for later use.)

2. Fix the mounting base to the mounting location with tapping
screws (supplied) or nuts and bolts (local supply).

3. Fix the unit to the mounting base with the two screws loosened
in step one.

¢ All dimensicons in millimeters.

» For added suppaort, use nuts and bolts instead of
tapping screws.

* Be sure to leave enough space for mainte-
nance and checking.

Figure 10 How to mount the IF-7000

14



Cable Connect equipment with twisted pair cable, as shown in the proce-
fabrication dure and figure which follows.

cable fabrication procedure

1. Process the outer sheath, armor, vinyl sheath and shield as
shown in steps 1—4 in Figure 11.

2. Expose insulation of cores by 3 mm. Cut off and solder unused
cores to the shield. (See "S.")

3. Solder vinyl wire to shield, as shown in "S."

4. Dress the shield with EMI tape. See "6."

5. Asshownin"7," pass cable clamp, spring and housing onto cable.

6. Solder cores to pin, Refer to "7."

7. Assemble connector and tighten screws. See "8."

HOUSING  SPRING CABLE CLAMP Cover with EMI tape.

Figure 11 How to fabricate twisted pair cable
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Power
connection

Earth

Other

The power supply should be 100 or 110 VAC. Other power sup-
plies may be used with a rectifier. The power cable (local supply)
should be type VCTF-1.25 or equivalent.

Run a copper plate (supplied) between the ship’s hull and the
earth terminal on the rear of the unit to prevent noise interference
to the IF-7000 and other equipment.

Note that this unit cannot be connected to the GD-101 or GD-102.

16
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