These Best-selling General- CE R
purpose Temperature Controllers =
Are Now Even Better.

» Controllers now available with analog inputs.

* Faster sampling at 250 ms.

* Transfer output provided for easy output to
recorders.

* Models available with a loop break alarm (LBA) and
heater short alarm (HS alarm).

* Manual output provided.

* Easy setting with 11-segment displays.

* New protocol called Modbus is installed in the ﬂ
models with communications. 96 x 96 mm 48 x 96 mm
« USB-Serial conversion cable is available. E5AZ E5EZ

Note: Refer to Precautions on page 33.
Note: Refer to page 30 for information on changes in comparison to
previous models.

Main I/O Functions

E5SAZ

Event Inputs
e None
* Two

2-level Display: PV and SV |

-

Sensor Inputs
« Universal thermocouple/Pt inputs

4-digit Display
g
(Models with temperature inputs) * Auto/manual switching

* Analog current/voltage inputs ¢ Models also available with

(Models with analog inputs) L meaaa| AlarmOutputs RS-485 or RS-232C
> e Three communications

Indication Accuracy
¢ Thermocouple input: £0.5% of PV Control Output 1
« Pt input: £0.5% of PV

¢ Analog input: +0.5% FS

~

¢ Relay output
¢ \oltage output (for driving SSR)

s o Current output
Sampling Period /

¢ 250 ms

\ J
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E5AZ/ESEZ

Model Number Structure
Model Number Legend

Controllers Option Units
ESAZ/EZ-[13L1LILIL] E53-AZ[]
123456 1 2

1. Control Output 1 1. Applicable Controller

R: Relay output AZ: ESAZ/ESEZ

Q: Voltage output (for driving SSR) 2. Function

C: Current output 01: RS-232C communications
2. Number of Alarms 03: RS-485 communications

3: Three alarms B: Two event inputs
3. Heater Burnout/Heater Short

Blank: None

H: Heater burnout/Heater short detection (CT1)
4. Option

Blank: None

M: Option Unit can be mounted.
5. Input Type

T: Thermocouple, infrared sensor/platinum resistance

thermometer

L: Analog current/voltage input
6. Power Supply Voltage

Blank: 100 to 240 VAC

D: 24 VAC/VDC

Ordering Information

Controllers with Terminal Blocks

Functions
A Power supply Alarm Mounting .
Size voltage Input type output Control output Heater option Previous model New model
burnout .
units
E5AZ-R3
Relay output No No E5AZ-A3 + E53-AZR ESAZ-R3T
Voltage output E5SAZ-Q3
(for driving SSR) | N° No E5AZ-A3 + E53-AZQ | EOAZ- Q3T
E5AZ-C3
Current output No No E5AZ-A3 + E53-AZC ESAZ-C3T
Thermocouple Relay output No Yes E5AZ-R3 + E53-AZM | ESAZ-R3MT
or Resistance 3 Volt tout
thermometer oltage outpu - . -
10016 (for driving SSR) No Yes E5AZ-Q3 + ES3-AZM | ESAZ-Q3MT
240 VAC Current output No Yes E5AZ-C3 + E53-AZM ESAZ-C3IMT
E5AZ-R3 + E53-AZM +
Relay output Yes (CT1) | Yes E53.AZH ESAZ-R3IHMT
Voltage output E5SAZ-Q3 + E53-AZM + y
1/4 DIN (for driving SSR) Yes (CT1) | Yes E53-AZH ESAZ-Q3HMT
96 x96 x78 Relay output Yes (CT1) | Yes None ESAZ-R3HML
(WxH xD) Analog (current/ Voltage output
voltage) 3 (for driving SSR) Yes (CT1) | Yes None E5AZ-Q3HML
Current output No Yes None ESAZ-C3ML
Relay output No Yes None ESAZ-R3MTD
Voltage output
Thermocouple (for driving SSR) | N° Yes None ESAZ-Q3MTD
or Resistance 3 Current output No Yes None ESAZ-C3MTD
thermometer
Relay output Yes (CT1) | Yes None ESAZ-R3IHMTD
24 VAC/VDC
Voltage output | Yes (CT1) | Yes None E5AZ-Q3HMTD
Relay output Yes (CT1) | Yes None ESAZ-R3IHMLD
Analog (current/ Voltage output
voltage) 3 (for driving SSR) Yes (CT1) | Yes None E5AZ-Q3HMLD
Current output - Yes None ESAZ-C3MLD
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ES5AZ/ESEZ

Controllers with Terminal Blocks

Functions
Size et gy Input type Alarm | ool output | Heater | Mounting Previous model New model
voltage output burnout | option
units
E5EZ-R3
Relay output No No E5EZ-A3 + E53-AZR ESEZ-R3T
Voltage output E5SEZ-Q3
(for driving SSR) | \° No E5SEZ-A3+ E53-AZQ | EoE4- 3T
E5EZ-C3
Current output No No E5EZ-A3 + E53-AZC ESEZ-C3T
Thermocouple or Relay output No Yes E5EZ-R3 + E53-AZM | ESEZ-R3MT
Resistance 3 Volt out
thermometer oftage outpu - . -
10010 (for driving SSR) No Yes E5EZ-Q3 + E53-AZM | ESEZ-Q3MT
240 VAC Current output No Yes E5EZ-C3 + E53-AZM ESEZ-C3MT
E5EZ-R3 + E53-AZM +
Relay output Yes (CT1) | Yes E53-AZH ESEZ-R3HMT
Voltage output E5EZ-Q3 + E53-AZM +
1/8 DIN (for driving SSR) Yes (CT1) | Yes E53-AZH ESEZ-Q3HMT
48X 96 x 78 Relay output Yes (CT1) | Yes None ESEZ-R3HML
(W xHxD) A
nalog (current/ Voltage output .
voltage) 3 (for driving SSR) Yes (CT1) | Yes None ESEZ-Q3HML
Current output No Yes None ESEZ-C3ML
Relay output No Yes None ESEZ-R3SMTD
Voltage output
Thermocouple or (for driving SSR) No Yes None ESEZ-Q3MTD
Resistance 3 Current output No Yes None ESEZ-C3MTD
thermometer
Relay output Yes (CT1) | Yes None ESEZ-R3HMTD
24 VAC/VDC
Voltage output | Yes (CT1) | Yes None ESEZ-Q3HMTD
Relay output Yes (CT1) | Yes None ESEZ-R3HMLD
Analog (current/ Voltage output .
voltage) 3 (for driving SSR) Yes (CT1) | Yes None ESEZ-Q3HMLD
Current output - Yes None ESEZ-C3MLD

Option Units

Name Function Model
o . RS-232C Communications | E53-AZ01
Communications Unit
RS-485 Communications E53-AZ03
Event Input Unit Event input E53-AZB

Accessories (Order Separately)
USB-Serial Conversion Cable

Model
E58-CIFQ1
Terminal Cover
Connectable models Model
E5AZ
E53-COV11
E5EZ
Waterproof Packing
Connectable models Model
E5AZ Y92S-P4
E5EZ Y92S-P5
Current Transformers (CTs)
Hole diameter Model
5.8 dia. E54-CT1
12.0 dia. E54-CT3
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Specifications

Ratings

E5AZ/ESEZ

Power supply voltage

100 to 240 VAC, 50/60 Hz ‘ 24 VAC, 50/60 Hz or 24 VDC

Operating voltage range

85% to 110% of rated supply voltage

Power consumption

8.5 VA 6 VA (24 VAC)/4 W (24 VDC)

Sensor input

Models with temperature inputs
Thermocouple: K, J, T,E, L, U, N, R, S,or B
Platinum resistance thermometer: Pt100 or JPt100
Infrared temperature sensor: 10 to 70°C, 60 to 120°C, 115 to 165°C, or 140 to 260°C
Voltage input: 0 to 50 mV

Models with analog inputs
Current input: 4 to 20 mA or 0 to 20 mA
Voltage input: 1to 5V, 0to 5V, or0to 10V

Input impedance

Current input: 150 Q, Voltage input: 1 MQ (Use a 1:1 connection when connecting the ES2-HB.)

Control
output

Relay output

SPST-NO, 250 VAC, 5 A (resistive load), electrical life: 100,000 operations, minimum applicable load: 5V,
10 mA

Voltage output
(for driving
SSR)

Output voltage: 12 VDC +15%/-20% (PNP), max. load current: 40 mA, with short-circuit protection circuit

Current output

4 to 20 mA DC/0 to 20 mA DC, load: 600 € max., resolution: approx. 2,700

Alarm output

SPST-NO, 250 VAC, 2 A (resistive load), electrical life: 100,000 operations, minimum applicable load: 5V,
10 mA

Event input

Contact input

ON: 1 kQ max., OFF: 100 kQ min.

Non-contact
input

ON: Residual voltage: 1.5 V max., OFF: Leakage current: 0.1 mA max.

Outflow current: Approx. 7 mA per point

Control method

ON/OFF control or 2-PID control (with auto-tuning)

Setting method

Digital setting using front panel keys

Indication method

11-segment digital display and individual indicators (7-segments displays also possible)
Character height: E5AZ: PV: 15 mm, SV: 9.5 mm
E5SEZ: PV: 14 mm, SV: 2.5 mm

Other functions

Manual output, heating/cooling control, transfer output (on some models), loop break alarm, multi SP, MV
limiter, input digital filter, self-tuning, temperature input shift, run/stop, protection functions, etc.

Ambient operating

temperature

—10 to 55°C (with no icing or condensation)

Ambient operating humidity

25% to 85%

Storage temperature

—25 to 65°C (with no icing or condensation)
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ES5AZ/ESEZ

Input Ranges

Thermocouples/Platinum Resistance Thermometers (Universal Inputs)

Input Platinum resistance Thermocouple Infrared temperature Analog
Type thermometer sensor input
10to | 60to | 115to | 140t
Name Pt100 JPt100 K J T E L u N R S B o | e | 530 | Ee 0 to 50 mV
1800 Usable in
1800 1700 | 1700 the
1700 T T following
1600 I ranges by
1500 —_ scaling:
—1999 to
1o 1300 1300 T 9999 or
fieow T T T ~199.9 to
%) 1200 T T T 999.9
< 1100 — = -
[
= 1000 850 850 T
© 900 - -+ -
o 800 [— — = -
=)
® 70 |y 600 T T
1 600 |- 5000 5000 5000 e BEEEEE
£ 500 [~ — H- —_ - 4+ -+
@ 4000 400 4000 400 4000
2 400 - —— - - - = == = = = =
260
500 — g T T T 120 165
200 - — - - - - +- - + + -+ + -+ -+ -+ —
1000 1000 90
0w +- =+ +— - - - +- - +-= - -+ 4= 4+~ 4= 4+ = - - -
100
O BE 0.0 00 e 0 B EEEE 0 0 0 0 0 0
1000 — — —_ - -
-200 -100 -200 -100
—200.0 —
-200 -1999 -199.9 200 200 -199.9 -200 -199.9 | -200
Setting 0 1 2 3 4 5 6 7 8 9 10 |11 |12 |13 |14 |15 |16 |17 [18 |19 |20 |21 22 |23
number

The applicable standards for the input types U: Cu-CuNi, DIN 43710-1985

are as follows:

K, J, T, E,N, R, S, B: IEC 584-1

Pt100: IEC 751
JPt100: JIS C 1604-1989, JIS C 1606-1989

L: Fe-CuNi, DIN 43710-1985

Models with Analog Inputs

Input Type

Current Voltage

Input specification |4 to 20mA [0t020mA[1to5V [0to5V  [0to 10V

Setting range Usable in the following ranges by scaling:

—1999 to 9999, —199.9 to 999.9, —19.99 to 99.99 or
—1.999 to 9.999

Setting number 0

‘ 1 2 ‘ 3 ‘ 4 Shaded settings are the default settings.

OMmRON
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Alarm Types

Select alarm types out of the 12 alarm types listed in the following table.

Alarm output operation

Set value Alarm type When X is posi- | When X is nega-
tive tive
Alarm function
0 OFF Output OFF
1 Upper- and lower- | on :"I‘ L Hr‘:
(See note o OFF (See note 2))
1) limit 5P
X X |
2 Upper limit 8':,: _jp 8’:,: =
X |— —> X
3 Lower limit 8':,: __1 ‘ 8’:F
SP SP
4 Upper- and lower- | on L H
(See note oo OFF __":‘:r__ (See note 3)
1) limit range P
5 Upper- and lower- | ox :—"j_'*r—:
(See note limit with standby | ©oFF 55 (See note 4))
1) sequence (See note 5.)
Upper-limit with on X r‘— oN 1—’—’( et
6 standby sequence | ©FF _jp OFF 5P
Lower-limit with oN X oN —H“’ S
7 standby sequence | ©FF __.‘ s‘p OFF )
Absolute-value oN “X"‘— oN x>
8 upper-limit OFF i OFF 0
Absolute-value oN —HX oN —r x=
9 lower-limit OFF o OFF i
Absolute-value X X
10 upper-limit with 8':,: "_ 8’:,:
standby sequence 0 0
Absolute-value X X
1 lower-limit with o _’:1 o~ _‘ _T
standby sequence 0 0
gszee note LBA (for alarm 1 .
6) type only)

Note: 1.

3.

6.

E5AZ/ESEZ

With set values 1, 4 and 5, the upper and lower limit values
can be set independently for each alarm type, and are
expressed as “L” and “H.”

. Setvalue: 1, Upper- and lower-limit alarm

Case 1 Case 2 Case 3 (Always ON)
— [ LI i ] H<0, L<0
L H SP SPL H H SP L
H<0, L>0 H>0, L<O ZF '—::'(I);IEIO
A <4 [H]> L] -
=it 100
SPH L HI< L
Set value: 4, Upper- and lower-limit range
Case 1 Case 2 Case 3 (Always ON)
H<O, L<0
L HsP SPL H HoSPL
H<0, L>0 H>0, L<0 . ——— HOL0
[H <Y IH >4 H LSP [H> (L
H>0, L<0
SPH L IH <L

. Set value: 5, Upper- and lower-limit with standby sequence

For Upper- and Lower-Limit Alarm Described Above
e Case 1and 2
Always OFF when the upper-limit and lower-limit
hysteresis overlaps.
¢ Case 3: Always OFF

. Setvalue: 5, Upper- and lower-limit with standby sequence

Always OFF when the upper-limit and lower-limit hysteresis
overlaps.

Set value: 12, LBA (loop break alarm) can be set only for
alarm 1 type.

Setthe alarmtypes foralarms 1to 3 independently in the initial setting
level. The default setting is 2 (upper limit).
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E5AZ/ESEZ

1 kV line to ground
Input line (communication)
Immunity Voltage Dip/Interrupting:
EN61000-4-11 0.5 cycle, 100% (rated
voltage)

Approved standards

UL 61010C-1
CSA C22.2 No.1010.1

EN61326, EN61010-1, IEC61010-1

Conformed standards | VDEO106 Part 100 (Finger protection), when the terminal

cover is mounted.

| rseui cu e

Note: The baud rate, data length, stop bits, and vertical parity can be
individually set using the Communications Sefting Level.

Current Transformer (Order Separately)

Ratings

Note: 1.

2.

3.

4.

The indication accuracy of K thermocouples in the —200 to
1300°C range, T and N thermocouples at a temperature of
—100°C max., and U and L thermocouples at any
temperature is £2°C +1 digit maximum. The indication
accuracy of the B thermocouple at a temperature of 400°C
max. is not specified. The indication accuracy of the R and
S thermocouples at a temperature of 200°C max. is £3°C £1
digit max.

Conditions: Ambient temperature: —10°C to 23°C to 55°C,
Voltage range: —15% to +10% of rated voltage

“EU” stands for Engineering Unit and is used as the unit

after scaling. For a temperature sensor, the EU is °C or °F.

B, R, and S sensors: 0.2°C/Q max. (100 Q max.)
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Dielectric strength

1,000 VAC for 1 min

Vibration 50 Hz, 98 m/s?
resistance
Weight E54-CT1: Approx. 11.5 g, E54-CT3: Approx.

50g

Accessories
(E54-CT3 only)

Armatures (2)
Plugs (2)










