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FX3u Analog Platform - rew

With the arrival of the new FX3u
comes a new range of analog
products that have been designed to
enhance user functionality, system
performance and ease of set-up.
These new products surpass previous
analog solutions and create a new
benchmark for analog control in a

cost effective manner.

In order to respond to the most

diverse of analog problems, two

product ranges have been developed.

The FX3u Special Adapters deliver
advanced solutions in an easy to use
manner, saving the user from the
frustration of complex setup routines.
Whereas the FX3u Special Function
Blocks provide an ideal answer to the
toughest of high speed problems
combining high accuracy with high
speed.

The FX3u analog range delivers a
straightforward concept that delivers

advanced solutions in a simple and

easy to use package.

What is Analog Control?

Analog control is used in a broad range of industries. In simple terms, it enables a discrete signal to
provide control within a PLC system. Basic examples of analog control include collection of sensory data
from fluid levels and control of a motor’s speed. System’s can be developed and configured to each user’s
needs and requirements.

Patee s
Analog to Digital
Control

Where analog signals are captured from the outside
world and are converted to a digital format so that
PLC system control can be implemented.

A process where the PLC system converts digital
signals to analog (voltage/current) signals. For
example linear control for an inverter.

D/A | A/D

Inverter

Temperature data can be acquired via two sensory
methods - thermocouple input or PT100 sensor input.

PID control enhances system performance as
it eliminates the need for continuous operator
intervention. Through use of Auto-Tuning, important
parameters are automatically configured to the PID
function, ensuring that optimum control is achieved
for a range of temperature and analog control
applications.

Tank water PID Control operation

temperature

Target Value

Time




benchmark in Analog control

FX3u Special Adapters

- Straightforward setup

FX3u Special Function Blocks

- New high speed programming
instructions

Main Unit

FX3u at a glance
- Cost effective 1/0 range :

Max. total 384 (with remote I/0) | —Combines high Speed with accuracy
Program memory :

64k steps (standard)
Processing speed:
0.065usec/basic instruction

- Easy to use programming instructions
- Integral CPUs enable independent

-E / il
xtremely versatile operation from the PLC

- Perfect for high speed applications

a8 .
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FX3u-4AD-ADP
FX3u-4DA-ADP

FX3u-4AD-TC-ADP
FX3u-4AD-PT-ADP

Special Adapters

A major design enhancement to the FX3u is the new Special Adapters.
Special Adapters implement control through direct access data
registers and setting bits. This means quicker set-up, easier use, and
above all much higher processing speeds.

FX3u-4DA FX3u-4AD

Special Function Blocks

With Special Function Blocks, the analog to digital and digital to analog
conversion takes place internally within the unit. Digital communication
is then performed between the PLC and the Special Function Block.

FX3u System Configuration

Special Adapters
- Special Adapters connect to the left side of the FX3u series PLC.

- An expansion board is required in the system to connect the
special adapters.

- A combination of up to 4 analog / temperature Special Adapters
can be connected to one FX3u PLC. (The FX3u can also support a
further 2 nework adapters and 4 positioning adapters).

Analog special adapters Expansion board

Special Function Blocks

- Special Function blocks connect to the right side of the FX3u
Series PLC.

- Up to 8 Special function blocks can be connected to one FX3u
PLC, where a combination of analog networking and positioning
Special Function Blocks can be configured.*

- Full compatibility with FX2n and FXon Special Function Blocks.

FX3U Series PLC Analog Special Function Block
for FX3u, FX2n and FXon

POWER O

t

o

*Additional power unit may be required.




FX AnaIOg Famlly — Solutions for

Despite the growing presence of
digital systems, the world continues
to provide endless analog problems.
Today’s product lineup has come
to the foreground to tackle these

problems head on.

With products that provide in-built
features such as direct connection to

sensors, advanced digital filtering to

Visual Solutions

Mitsubishi Electric offers a comprehensive range of visual
solutions. From simple data displays such as the FX3u-7DM,

reduce noise or direct correlation of
data for simple real-time control. The
EX analog fami|y continues to provide advanced Graphic Operator Terminals like the GOT1000 Series,

. . along with a wide choice of software solutions from the MELSOFT
solutions for a diverse range of needs.  software suite.

International GX Developer
acce ptance GX Developer is the standard Windows based

programming software for all MELSEC PLC
Compliance with CE and UL/cUL standards enables series. Sequence programs for a range of
users worldwide to put faith into the FX brand.  applications are comfortably created in Ladder
The FX range is also certified to a variety of  |ogic or Instruction List.
shipping approvals that include Lloyds, German There are also several
Lloyds, American Bureau of shipping, Registro options  available for
Italiano Navale, DET Norse Vetaritas and Bureau monitoring, debugging

Veritas. and testing user code.

: y Simplified Programs
'" with Special Adapters

|]| l|||| | The FX3u analog Special Adapters simplify program code by
- HI I providing automatic transfer of data to and from the PLC. This

has a major benefit for the user as Special Adapters no longer
require the use of the traditional To/From instructions to
configure and operate. This enables programming code to be
dramatically simplified.

Automatic Data Transfer

1st D826010 8269
M8260 to 8269

Write A/D value

D8270 to 8279

2nd \18270 to 8279

a

Data Register

3rd D8280to 8289
M8280 to 8289

Read D/A value 4th D82901t0 8299
M8290 to 8299

4th  3rd  2nd st FX3u Main Unit




diverse analog needs

FX3u Special Analog
Adapters new

|
The FX3u-4AD-ADP and the FX3u-4DA-ADP ”" |H
are equipped with 4 input / 4 output channels ||||| HH‘
respectively. These analog adapters provide '

complete versatility, where each channels can be

independently configured for either voltage or

current control signals.*

FX3u-4AD-ADP FX3u-4DA-ADP

Channels 4 Inputs 4 Outputs

Range 0to 10V 4to20mA Oto10V 4to20mA
Resolution 2.5mV 10pA 2.5mV 4pA
Digital Signal 12 bit 11 bit 12 bit

Applicable PLC FX3u

FX3u Temperature '
Adapters new o

For temperature sensor input, the FX3u range :
provides two great solutions. The versatile FX3u- I i
4AD-TC-ADP provides the user with 4 inputs

that can be configured for either J or K type ’
thermocouples. Alternatively, the user can opt for I
the FX3u-4AD-PT-ADP which features four PT100

sensors per adapter.*

FX3u-4AD-TC-ADP FX3u-4AD-PT-ADP

Channels 4 Inputs 4 Inputs 4 Inputs

(K type thermocouple) () type thermocouple) (PT100 sensor)
Compensated -100 to +1000°C/ -100 to +600°C/ -50 to +250°C/
Range -148 to +1832°F -148 to +1112°F -58 to +482°F
Resolution 0.4°C/0.72°F 0.3°C/0.54°F 0.1°C/0.18°F
DigitallSignal -1000 to +10000 (:()/ -1000 to +6000 ("E)/ -500 to +2500 (°C°)/

-1480 to +18320 (°F) -1480 to +11120 (°F) -5800 to +4820 (°F)

Applicable PLC FX3u

FX3u Special :
Function e
Blocks new

For high speed requirements
the FX3u range delivers the
FX3u-4AD and the FX3u-4DA.
Each Special Function Block is equipped with 4
high resolution channels, where the FX3u-4AD
provides 4 A/D inputs and the FX3u-4DA provides

E

Fuapn

4 D/A outputs.* o

FX3U-4AD FX3U-4DA
Channels 4Inputs 4 OQutputs

-20 to +20mA, 0to20mA,

Range -10 to +10V 4t020mA -10to +10V 40 20mA
Resolution 0.32mV 1.25pA 0.32mV 0.63pA
Digital Signal Signed 16 bit Signed 15 bit Signed 16 bit 15 bit
Applicable PLC FX3u

FX2N-5A - Hybrid
Converter .

The FX2n-5A delivers extremely high resolution
combined with4independently configurableinputs
and 1 output. Independent channel configuration
enables the FX2n-5A to work harmoniously with the
most diverse of analog devices.*

e |
LI

FXan-5A

Channels 4 Inputs 1Output
Range 100to+100mY 10to+10V 20to+20mV 4to20mA -10to+i0v 00 20mY

4t020mA
Resolution 50pV 0.32mV 1.25pA 10pA 5mV 20pA

- Signed Signed Signed Signed .

Digital Signal " e 16 bit 15 bit bt 10bit
Applicable PLC FXin, FXan, FX2nc, FX3u

Functional
Expansion
Boards

Through use of expansion boards analog
control can easily be implemented via the
FXis and FXin PLCs.

Expansion boards permit an additional
2 inputs or 1 output respectively to be
integrated to the PLC.*

FX2n-2AD-BD FX2n-1DA-BD
Channels 2Inputs 10utput
Range 0to 10V 4to20mA Oto10V 4t0o20mA
Resolution 2.5mV 8pA 2.5mV 8pA
Digital Signal 12 bit
Applicable PLC FXan, FXis

* For further product information see specifications table on next page or respective product manual.



Specifications

DA
Output Channel

Analog Output Range
(External load resistance)
Resolution

Digital Input

Overall Accuracy *1
Conversion Time
Isolation

No. of Occupied I/0
Applicable PLC
Certifications *2

AD
Input Channel
Analog Input Range

(Input resistance)

Resolution

Digital Output

Overall Accuracy *1

Conversion Time

Isolation

No. of Occupied I/0
Applicable PLC
Certifications *2

A P Rewn
Temperature FXan-2LC FX2N-4AD-TC FX2N-4AD-PT
2CH (Temperature input 2CH,
Gigre Transistor output 2CH and CT input 2CH*11) Allps Sl
Thermocouple typeK, J,R,S,E, T, B, N, PLII, q " :
. . . 3-wire platinum resistance thermometer sensor(s)
Input Types WRe5-26, U, and L, 3-wire platinum resistance K type thermocouple Jtype thermocouple PHI00
thermometer sensor(s) Pt100, and JPt100
Examples:
-100 to +1200°C -100 to +600°C -100 to +600°C
Compensated range « Type K:-100°C to +1300°C /-100°F to +2400°F -1480(10 +2192°F/ 148 tooi1112°F/ 148 tooil112°F/
« Type J:-100.0°C to +800.0°C /-100°F to +2100°F
Resolution 0.1°C/0.1°F or 1°C/ 1°F 0.4°C/0.72°F 0.3°C/0.54°F 0.2100.3°C/0.36 t0 0.54°F
Examples:
. -1000 to +120000 (°C) / -1000 to +6000 (°C) /
Digital Output + Type K:-100 to +1300 (°C) /-100 to +2400 (°F
leetpl A DABIG /D i -1480 t0 +21920 (°F) -1480 to +11120 (°F)

Accuracy

Conversion Time
Isolation

No. of Occupied Points
Applicable PLC

Notes

Certifications *2

Expansion Board

FXin-1DA-BD
1CH

0to 10V DC
(2k to TMQ)

4to20mA
(500Q or less)

2.5mV 8uA
12 bit
+1%
one scan time
None
0 points
FX1s/ FXIN
CE

FXiN-2AD-BD
2CH

0to 10VDC 4t020mA
(300kQ) (2500Q)

2.5mV 8uA

12 bit

+1%

one scan time

None
O points
FX1s/FXin
CE

pla,]

FX2n-2DA

2CH
DREVEG 4t020mA
0to 10V DC
(2kto TMQ) (400Q or less)

2.5mV 4pA
12 bit
+1%

4ms/ 1 channel
See Notes below: *3 & *4
81/0 points
FXIN/ FX2n/ FX2ne / FX3U *5
CE, UL/cUL

FX2n-2AD
2CH
DI 4t020mA
0t0 10V DC 0500)
(200k0)
2.5mv 4uA
12bit
+19%

2.5ms/ 1 channel

See Notes below: *3 & *4
81/0 points
FXiN/ FXaN / FX2Ne / FX3U *5
CE, UL/cUL

« Type J:-1000 to +8000 (°C) /-100 to +2100 (°F)

+0.7% of range span * 1digit *12

500ms (Sampling time)
See Notes Below: *3, *4 & *6
81/0 points
FXiN/ FXaN / FX2Ne / FX3U *5
Control method: Two-position,
PID(with auto-tuning), P control
CE, UL/cUL

Notes: (For detailed information please refer to the respective product manuals).

*1: Percentage of full scale

*2: For Shipping approvals consult with respective manual

*3: A photocoupler is used to insulate the analog input or output area from the PLC.

*4: Channels are not insulated from each other.

FX2n-4DA
4CH
-10to +10V DC 010 20mA,
2Kto 1MQ) 410 20mA
¢ (500Q or less)
5mV 20pA
Signed 12 bit 10 bit
+1%

2.1ms /4 channels
See Notes below: *3, *4 & *6
81/0 points
FXIN/ FX2n/ FX2ne / FX3U *5
CE, UL/cUL

FX2n-4AD
4CH
100 +10V DC B2
(200kQ) 4t020mA
(250Q)
5mV. 20pA
Signed 12 bit Signed 11 bit
+1%

Normal speed: 15ms / number of used channel,
High speed: 6ms/number of used channel

See Notes below: *3, ¥4 & *6
81/0 points

FXiN/ FXaN / FXane / FX3U *5
CE, UL/cUL

+(0.5% of fullscale +1°C)

(240ms £2%) / Number of used channel
See Notes below: *3, *4 & *6
81/0 points
FXiN/ FXaN / FXane / FX3U *5

CE, UL/cUL

*5: FX2nc-CNV-IF required for FX2nC
*6: A DC/DC converter is used to insulate the power supply from the analog input or output.

*7: Data updated every PLC scan time

4CH
FX2nc-4DA
4CH
-10to 10V DC 0to 20mA,
(2K to 1M0) 410 20mA
(500Q or less)
5mV 20pA
Signed 12 bit 10 bit

+0.5% (20 to 30°C), +1.0% (0 to 55°C)
2.1 ms/4channels
See Notes below: *3,*4 & *6
81/0 points
FXanc
CE, UL/cUL

FXanc-4AD
4CH
100 +10VDC VDAY
(200k0) 4to20mA
(250Q)
0.32mV 1.25pA
Signed 16 bit Signed 15 bit
+0.3%(20 to 30°C), +0.5%(20 to 30°C),

+0.5% (0 to 55°C) +1.0% (0 to 55°C)

1ms / Number of used channel

See Notes below: *3, *4 & *6
81/0 points
FXanc
CE, UL/cUL

+1% of full scale

15ms /1 channel
See Notes below: *3, ¥4 & *6
81/0 points
FXiN/ FXaN / FXane / FX3uU *5

CE, UL/cUL

*8: FX3u-***-BD required. (¥** represents “422", 232", 485", "CNV", or “USB")



FX3u-4DA
4CH
-10to+10V DC WD
(1kto TMQ) 4to020mA
(500Q or less)
0.32mV 0.63pA
Signed 16 bit 15 bit

+0.5% (20 to 30°C), +0.5% (0 to 55°C)
1ms/ 4 channels
See Notes below: *3,*4 & *6
81/0 points
FX3u
CE, UL/cUL

FX3u-4AD
4CH
-10t0 +10V DC, AN
(200kQ) 4to20mA
(250Q)
0.32mV 1.25pA
Signed 16 bit Signed 15 bit
+0.3%(20t0 30°C), ~ +0.5%(20 to 30°C),
+0.5% (0 to 55°C) +1.0% (0 to 55°C)

500 ps x No. of used channels *9

See Notes below: *3, *4 & *6
81/0 points
FX3u
CE, UL/cUL

{News

FX3u-4AD-TC-ADP

4 CH Input

Jtype
thermocouple

Ktype
thermocouple

-100 to +600°C/
-148to +1112°F

-100 to +1000°C /

-148 to +1832°F
0.4°C/0.72°F 0.3°C/0.54°F

-1000 to +10000 (°C) / -1000 to + 6000 (°C) /
-1480 to +18320 (°F)  -1480 to +11120 (°F)

0to 10V DC
(5kto TMQ)

2.5mV

0to 10V DC,

2.5mV

12 bit

FX3U-4DA-ADP
4CH

4to20mA
(500Q or less)
4pA
12 bit

+0.5% (20 to 30°C), £1.0% (0 to 55°C)

200ps *7

See Notes below: *3, *4 & *6

01/0 points
FX3u*8
CE, UL/cUL

(New]

]

FX3u-4AD-ADP
4CH

4to20mA
10pA

11 bit

+0.5% (20 to 30°C),

+1.0% (0 to 55°C)
200ps *7

See Notes below: *3, *4 & *6

0 points
FX3u*8
CE, UL/cUL

INew

FX3u-4AD-PT-ADP

4. CH Input

3-wire platinum resistance
thermometer sensor(s) Pt100

-50to +250°C/
-58 to +482°F

0.1°C/0.18°F

-500 to +2500(°C) /
-5800 to +4820(°F)

o +0.5% (20 to 30°C),
+(0.5% of full scale +1°C) £1.0% (0 t0 55°C)
200us *7 200us *7
See Notes below: *3, *4 & *6 See Notes below: *3, *4 & *6
0 points 0 points
FX3u*8 FX3u*8
CE, UL/cUL CE, UL/cUL

FXon-3A FXan-5A
1CH 1CH
A 4t020mA -10t0+10V DC T
0to10VDC (5000 or less) (2kto IMQ) 410 20mA
(1kto TMQ) (500Q) orless)
40mv 64pA 5mV. 20uA
8 bit Signed 12 bit 10 bit
+1% +0.5% (20 to 30°C),%1.0% (0 to 55°C)
3 xTO instruction time 2ms
See below See below
See below See below
See below See below
See below See below
E_ )
FXon-3A FX2n-5A
FX2n-8AD
2CH 4CH 8 CH (also can be used as TC inputs)
0to 5V DC, 410 20mA -100to +100mV DC,  -20to +20mA, 1010 +10V DC -20to +20mA,
0to 10V DC 2500) -10to +10V DC 4t020mA (200kQ) 4to20mA
(200kQ) (200kQ2) (250Q2) (250Q)
50uV(+100mV),  1.25pA(20mA), 2.54A(+20mA) /
Lnl i 0.32mV(10V)  10uA(4 to 20mA) SEEY 2uA(@ to 20mA)
Signed 12 bit
8 bit (+100mV), Signed 15 bit Signed 15 bit Signed 14 bit
Signed 16 bit (+10V)
1% SSANDENGE), | EIENC; +£0,3%(20 to 30°C), £0.5%(0 to 55°C)
+0.5% (0t0 55°C)  +1.0% (0 to 55°C)
2xTO|hstructl?n tlme 1ms / Number of used channels 500us / Number of used channels *10
+FROM instruction time
See Notes below: *3 & *4 See Notes below: *3,*4 & *6 See below
81/0 points 81/0 points See below
FXin/ FX2n / FXane / FX3uU *5 FXin/ FX2n/ FX2ne / FX3U %5 See below
CE CE, UL/cUL See below

*9:1f 1 or more channels use the digital filter(s), the time required for A/D conversion will be "5 ms x

number of selected channels."

*10:1f 1 or more channels use the thermocouple input(s), the input voltage/current data conversion

speed will be "1 ms x number of selected channels."

FX2n-8AD

8 CH (also can be used as V/mA input)

Ktype
thermocouple

Ttype
thermocouple

Jtype
thermocouple

-100to +1200°C  -100 to +600°C  -100 to +350°C
-148t0 +2192°F  -148to +1112°F  -148 to +662°F
0.1°C/0.1°F

-1000 to +12000(°C) / -

-1480t0 +21920(°F)  -1480 to +11120(°F)

+0.5%(0 to 55°C)

-1000 to +3500(°C) /
-1480 o +6620(°F)

1000 to +6000(°C) /

+0.7%(0 to 55°C)

40ms / Number of used channels
See Notes below: *3, *4 &*6
81/0 points
FXiN/ FX2N/ FX2NC / FX3U *5

CE, UL/cUL

*11: CTL-12-536-8 or CTL-6-P-H (manufactured by U.R.D. Co., Ltd.)
*12: Cold contact temperature compensation error Within £1.0°C
(within2.0°C: -100 to -150°C, within+3.0°C: -150 to -200°C)



Dimensions

Unit: mm (inch)
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. FX3U-4AD-ADP  NEW oo
HHHHHHHHHHH g - FXau-4AD-PT-ADP NEW 2
FX3U-4AD-TC-ADP NEW a R g
I Q D FX3U-4DA *1 NEW
“ ° FX3U-4AD *1 NEW
FX2N-4DA *2
FX2N-4AD *2
000 e FX2n-5A %2
o ] o = - d  Penvaics
}ﬂﬂﬂ*@—ﬂﬂﬂﬂ— FXaN-4AD-PT *2
L0 74 155 43(1.7) 55(.17) 87(3.43) B D
Mass: Approx. 0.1kg (0.221bs) *1: Mass: Approx. 0.2kg (0.441bs)
*2: Mass: Approx. 0.3kg (0.66lbs)
o3 [D] IR i G
// : FX2NC-4DA
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o ? o Q 2 FX2ne-4AD
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// G T g ] EIOEIEIE EIEIHEIEIEIEIOL
Py T - 0208| | 242(096) L 1506) 74292)
Mass: Approx. 0.2kg (0.441bs) Mass: Approx. 0.13kg (0.291bs)
{ [] FX2n-8AD
o 0
0
75(2.95) ‘ 75(2.95) |
Mass: Approx. 0.3kg (0.66bs)
A Safety Warning
To ensure proper use of the products listed in this catalog,
please be sure to read the instruction manual prior to use.
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HEAD OFFICE: TOKYO BUILDING, 2-7-3 MARUNOUCH]I, CHIYODA-KU, TOKYO 100-8310, JAPAN
HIMEJI WORKS: 840, CHIYODA CHO, HIMEJI, JAPAN
HIME-L002-C0603 Printed in Japan (MEE) New publication, effective Mar.2006

Specifications subject to change without notice.





