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Zsnes MICRO CONTROLLER E
(STANDARD TYPE, DUAL TYPE) —48X 96mm, 72X 72mm, 96 X 96mm —

Micro controller E (PYZ) is a small, economical tempera-
ture controller containing a microprocessor and sizing 48 x 96,
72 x 72, or 96 x 96mm according to DIN standard.

It accepts inputs from thermocouples, resistance bulbs,
thermistors, or voltage/current, and provides numerous con-
trol functions ranging of on/foff control and PID control.

FEATURES

1. Multiple inputs, easy programmable range
The micro controller E accepts inputs from 6 different
types of thermocouples and 1 type of resistance bulbs.
Alterations of input range can readily be made at the site.
Voltage/current input type is also available.

2. Wide range of power supply
The micro controller E can be operates on AC voltage
ranging from 86 to 265V.

3. Standard type with PID auto-tuning function
Auto-tuning function is provided to obtain PiD param-
eters suited for process.

4, Heater break alarm
A heater break alarm can he provided.

5. Dust/drip-proof front panel
Front panel is dust/drip-proof complying with 1EC IP55.

6. Compactness
Instrument depth is only 100mm or less, allowing installa-
tion in a limited space.

SPECIFICATIONS

1. Control functions
~ Standard type —
{1) PID controi: Preportional band {P): 0 to 999.9%
Integral time {): 0-to 9999 sec
Derivative time (D): 0 to 3600 sec
{2-position control at P, |, D=0, proportional
action at |, D=0}
*{2)PID auto-tuning
(3) Proportional cycle:
110 180 sec
{contact; SSR/SSC drive output)
(4} Hysteresis width:
0 to 20% (for 2-position action)
(5} Anti-reset windup:
0 to 100% variable
{6} Control cycle: 0.5 sec

Note* : Refer to the functions description in page 5.
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— Dual output type -

{1} PID control mode:
Heating proportionai band (P): P x 1 (P=0
to 999.9%) 2
Cooling proportional band (P): Heating pro-
portional band x cooling proportional band
coefficient
Preportional band coefficient for cooling
(COOL): 0.0, C,1 1o 10C.0
(2-position control without hysteresis at
COOL: 0.0)
Integral time (I}: Same as standard type
Derivative time (D): Same as standard type
2-position control {both heating and cool-
ingtat?, |, D=0
Proportional action at |, D=0

{2} PID auto-tuning:
Heating only

{3) Proporticnal cycle:
110 150 sec
(contact output, SSR/SSC drive outpui)

(4) Hysteresis width:
010 20% for 2-position action {both heating
and cooling}

(5) Anti-reset windup:
0 to 100% vanable

(8) Overlap/dead band:
+50% of half proportional band

(7) Control cycle: 0.5 sec

=== Fuji Electric Co,,Ltd, m——c
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2. Input - Dual output type —
{1}PV input signal: Control output: Of the following output types, any one
Type |Input Remarks should be specified for each of the heat-
Thermocou- {J * Cold junction compen- ing and cooling sides.
ple input K sating function built in -
R = Burnout circuit buitt in Current output 14 1o 20mA | Allowabls lead resistance 600 or less.
T ¢ Influence of external wir- bc Ripple approx. 1.5%FS/2Hz
N {Nichrosil-Nisil} ing resistance is approx. Contact output ; SPDT Electrical expect. life
i PL-II (Platinel) 0.5uv/Q contact 220V AC, 3A, resistive load
: — - 10°% cycle
Heswftance Pt10C {IEC Pub 751- s Burnout circuit built in Mechanical expect. life
bulty input 1983) sinfluence of external wir- 107 cycle
ing resistance is 0.015%
/G (per wire) of reading SSR/SSC driver | Transistor | ON : 80mA max./24V DC* typical
- - output output OFF: 0.3V max.
Voltage input | 1 to BV DC Input resistance, 400kQ
I - - Note: * When both outputs are SSR/SSC driver output, total of both cutput-
Current input | 4 to 20mA DC Input resistance, 260Q cusrent should be less than 80mA.

Remarks: {1) Selection between thermoccuple input and resistance
bull input in Type is made by using the select pin in the

" instrument. 4. Setting and indication
(2} For 4 to 20mA DC input in Type ll, a 2502 resistor is sup- {1} Accuracy: +0.5%FS +1 digit
plied for cpnnection to the input terminal. +69%FS + 1digit : R thermocoupte 0 to
{3} For selection between 4 to 20mA and 1 to 5V BC, remove - 400°C
the 2500 resistor, .
{4) Instrument using B, E and S thermocouple inputs is afso (2) Setting method:
available as non-standard item. Key operation
{2) Input range { ) Dacimal point acceptable apticnary (3} Indication methpq: . . )
= F Digital setting; PV/SV independent display
Input Range Min. range | Range Min. range (PV: red, SV: green)
g - g k! {4) Status indication:
P100 -150 to 400 50 —238 to 752 90 Control
{-150.0 to 300.0} | {100.0} 9ntro output
J 0 to 1000 200 32101832 | 360 High alarm
{0.0 10 300.0) Low alarm
K 0 to 1200 200 32 to 2192 360 Heater break alarm
(0.0 to 300.0) .
R 0to 1600 1000 T2 102912 1800 ;‘51‘) ﬁ_la?m"l (0;|)t|0r.1)
T 20010400 | 200 32810752 | 360 Ign/fow alarm. _
-200.0 to 300.0} One type of alarm can be selected from
N 0 to 1300 200 37 10 2912 360 thase in Fig. 1 by using the front panel key.
{Nichrosil- | {0.0 to 300.0) Alarm output: 2 contacts
Nisil)
Relay contact SPST Resistive load;
PL-I 010 1300 200 32 to 2372 360 '
(Platinel) | 10.0 to 300.0) output contact 220V AC, 1A
1 to 6Y DC | -1999 to 3000 (engineering unit setting) {2} Heater break alarm;
416 20mA DC| Decimal point acceptable optionary « Hoater break can be detected only on
{3) Burnout single-phase heater
Control output is held at upper/lower maximum value » Current transformer (CT)* primary input:
when temperature sensor cpen. 1 to 50A
For resistance bulb input, detection is allowed even if * Qutput
any of the three wires is discontinued. Relay contact | SPST Resistive load;
output contact 220V AC, 1A
3. Output

Heater power voltage compensating func-
tion is provided.

{This function is effective when the heater
and the instrument operate with the same

- Standard type - )
Control output: Of the following output types, any ong
should be specified.

Current output {4 to 20mA | Allowable load resistance 600Q or less. power source.)
DC Ripple approx. 1.5%FS(*)/2Hz Note: * Current transformer {CT} is required sepa-
Contact output | SPDT Electrical expect. life rately from the instrument {CT is mounted on
ot 220V AC, 3A, resistive load the outside of the instrument.]
conta 105 cycle 6. Power failure processing
M?g’;ﬂ“m?' expect. life Set values, PID parameters are retained in nonvoratile memo-
cycle “ry and restarts automatically.
SSR/SSC driver | Transistor | ON : 80mA max./24V DC typical . B i
output output OFF: 0.3V max. 7. Self-diagnosis function
Note: * FS: Full scale Program monitoring with watchdog timer

8. Operating and storage conditions
{1} Ambient temperature:
-10 to +60°C
{2} Ambient humidity:
80%RH or less (no condensation)
{3} Storage temperature:
-20 to +60°C



8. General specifications Fig. 1 Kinds of alarms:
(1} Power supply: 85 to 265V AC Function
{2} Power consumption:
Approx. 10VA/100V AC, approx. 18VA/ Highflow alarm, (*} Y, Vi
220V AC without low hold
{3) Dielectric strength: € | g alar T
1500V AC for 1 min. 5 | enaam SV AM
(earth to power source, earth to relay out- c
2 | Low alarm
put, earth to alarm output} B | without low hold
2
. .500V AC (other} B = —
{4) insulation resistance: High/low alarm, Y,
EOMQ or more (500V DC) with low hotd
10. Structure o
{1) Mounting method:
Panel flush mounting High/low alasm, T i
{2) Enclosure:  Plastic housing without fow hold
{3) External dimensions: )
96(H) x 48(W) x 100(D} mm {PYZ5) High elarm
72{H) x 72{W) x 100(D} mm {PYZ7}
Low alarm,
. 96{H) x 98(W} x 100(D} mm (PYZ3} % without low hold
. (4) Mass{weight} (approx.}: =
{0 300g {PYZ7, PYZ5) 3 | nHighviow alarm, T
s 400g {PYZS) 2 with low hold
hed
(5} Finish color: Munsell Y 8/1 {front panel frame, case) fg Low alarm,
11. Scope of delivery g | with low hold
Controller and mounting bracket ] )
[Hem to prepare separately: Current transformer (CT) for High/two high
detecting heater break alarm]
Lowitwo low,
without low hold

CODE SYMBOLS

Function - Action
12345678 910 Absolute value | Deviation
|P|Y|2 Description % High alarm | Low alarm AL SV AH
Front panel dimensions [mm)] w®
=
g R ] 32 x gg 2| Low atarm | High alarm
ol ] 96:96 £ AL SV AH
- & |Low alarm,
Input signal + | with low | High alarm 7 I /]
T|- - Thermocouple [°C] ¢ | hotd AL SV AM
R Thermocouple [°Ft ] ® Low alarm,
N Resistance bulb, Ptt00L2, 3-wire (IEC} [°C]} {*2} @ | High alarm | with low
) 5 Resistance bulb, Pt100G, 3-wire {EC} [°F] (*2} 5 hold
£ Bj- ~| 4 to 20mA DC E
b Al 1105V DC < { High alarm | High atarm
o Control output 1
Al -1 Contact {reverse action) Low alarm | High alarm I
- ] i i A
] Contact (direct action} . Absolute value} Absolute value Al
fol S8R or SSC driver output {reverse action}
ofd ' SSR or SSC driver output {direct action} c e
Efiir] 4 to 20mA DC (reverse action) 5 Deviation | Absalute velue
Ep-boetor-| 430 20mA DC (direct action) ©
¥ - Q
v : ; ﬁg;;rnl output 2 for dual output type é Absolute value| Deviation
1
Af----1 1 Contact {reverse action}
Bl -1 Contact {direct action} ;o g ot R,
c i ; S8R or SSC driver output (reverse action) Deviation | Devietion 4,4,//,,.4/,,..4
a) ! SSR or SSC driver output {direct action}
E :4‘ 410 20mA DC {reverse action} Rermarks: {1) Low alarm with hold is a function to turn OFF the lower
Fl—i-v 410 20mA DBC {direct action} limit alarm when temperature is below the set value at
Additional functions ON of instrument power source, and when the tempera-
0 None ture rises above the set value of AL and then lowers again,
1 || With highflow alarm the lower limit alarm is turned ON,
b g {2} Alarm output in the shaded area [ turns ON.
21— With heater break alarm {*1) (3) * When specified, two high, two low alarm can be sup-
3| With highflow alarm and heater break alarm {*1) plied. ‘ !
Note: * (1) With current cutput, a heater break alarm type is not available, (4) Atarm type at shipping is deviation high/low alarm with

(2) Symbol for resistance bulkr is as foltows low alarmm hold in the [ area.

Pt100 ... IEC Pub. 761-1883
{3) Range can be set by the front key. ,
(4] If the range is not designated on order, the product will be de-
livered with the following range selected.
Input signal code *T" : K thermocouple 0 to 400°C
Input signal code "N": 0 to 200°C
Input signal code "A", "B": 0 to 100%
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Para

meter function

* This instrument incorporates primary (setpoint) and sec-
ondary (system} parameters so that setting operation can

be

made by using the front panel keys according to oper-

ating conditions. {By pressing the SEL key for about &
seconds, secondary parameter is selected. By pressing

the

same key for about 5 seconds again, primary param-

eter is selected.}

* Primary (setpoint) menu

* When the instrurment is left as it is for about 30 seconds
following key operation, the parameter display automati-
cally turns to PV display.

* Secondary {system} menu

Display Item Description Cisplay ltem Description
5% Main Settable within the input range P-n1 Control Setting control action: (code)
setpoint action Reverse or direct
P Proportional | Setting range: 0.0 to 999.9% Setting sensor break
band For onfoff control set to “0* Prodectloln: (Cc‘édEl |
| Integral time | Setting range: 0 to 9939 sec. .psc.a 2 or cownsea®e
ireset) Intagral action is off when cut to *0* P-n2 | input type Se_tl_t;‘ng input tylpe: - bulb
D Derivative Setting range: 0 to 3600 sec. Cuer:‘rg:sc;‘)c;u‘?uﬁ;grerems ance bu
time {rate) Cerivative action is off when set to "0 — -
— - P-dF | Digital filter | Setting: (code) 0 to 201
AL | Low alarm | Settable within the input range ) 1/2 of setting=63% response time
setpoint Not indicated without the alarm output option — -
¥ — - P-SL | Low limit of [ Setting range: ~1999 to 3000
AH®™¥ | High alarm | Settable within the input range input range
setpoint Not indicated without the alarm output option ——
T Cycje pr— Setting range: 1 10 150 56 put op P-SU | High limit of | Setting range: -1999 to 3000 e
: : input range !
{output 1) Mot indicated within current cutput L 9 "
S - - - P-Ab | Alarm type | Setting: {code)
Y {:)YJStEJf?)S Setting range: 0.0 to 20.0% FS Choices of deviation, absolute, and combination
type alarm configurations
Hb#*2 | Heater break | Setting range: 0.0 to 50.0 A AN | Alarm Sett “0to 255 - : P
alarm Naot indicated without the heater break alarm out- hysteresis eting fange: B 1o (engineering unit
put option - v - —
Not available with the ramp-to-set point option P-dF | Decimal Salact the decimal point position for
Alarm is off when set to “0" fig!e:t posi- | PV/SV indication
AT Auto-tuning | Sets P 1,0 parameters internally (Reverse or direct) .; el ) .
O: Auto-tuning off *—— No decimal point--"0"
1: Standard auto-tuning One decimal digit—+ *2*
2. Below setpoint auto-tuning — Two decimal digits—~ "4*
{10%FS below setpaint} Three decimat digits— "8"
TC2 Cycle time Setting range: 1 to 150 sec. p-48 Not to be changed.
1#3] [ i b i
loutput 2} mg: :zg:ggiig a;ﬁeﬁ;ggr{ﬂ:ﬂ?m 2 option P-CT | ‘Load (heater) | Setting: voltage used for heater {85 to 265V AC)
coor TP — : . RN P voltage For the heater hreak alarm option only
ropartional etting range 0.0 1o . Not available with the ramp-to-setpoint option
3 | band coeffi- | Not indicated without control output 2 option - P P P
cient for For on/off control set to "0" PVCF | Process Setting range: —-1999 to +2000
cooling variable Indicated process variable is changed
b7 | Doad bandy [ Seting Tanger —50.0 10 3500 offset Measurad process variatle is unchanged
cverlap Not indicated without control output 2 option SVOF Set_pomt Setting range: - 1993 ta +2000
variable Indicated setpoint variable is unchanged
LOC | Lockup Ero‘gﬁa;ntda_ta ioi:k-;lpl;ltcode} offset Measured setpoint variable is changed
: ata is selectable = -
1: All data is locked-up P-F CrF . Setting: {code) o
2: All data except for main setpoint js locked-up sefection ?j ,,g 5,_ \
Note: *1 is displayed for the type with alarm, *2 is displayed for the dSP1 | Prima ; -
; L ry para- | Setting of presence or absence of any parameter
R/IE: with heater break alarm, *3 is displayed for the dual output meter skip | display P, '|J D, AL, AH, TC or HYS. YE
Don't input parameter's value out of setting range above. dSP2 | Primary para- ngtting of presence or absence of any parameter
meter skip [ display Hb, AT, TC2, COOL or db.
dSP3 [ Primary para- | Mot to be changed.
maeter skip
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Functions {2} Dual output {option)

(1) Auto-tuning The controller incorporates both the heating output and
PID parameters are automatically set by controller's meas- the cooling output for setting "cooling control cycle®, “cool-

urement and operation function. ing proportional band* and "dead band or overlap band",

This instrument provides 2 types of auto-tuning functions;
the standard type {auto-tuning, with SV used as reference)
and the fow SV type (auto-tuning, with the value 10% below
SV used as reference),

(a) Setting of cooling proportional band

Ouiput
Heating cutput Cooling output

{a) Standard type

Coefficient 0.5
-+—— Coefficient 1.0
AT start AT end (PID setup)

T’ AT operationy ———— Coefficient 2.0

Set value (SV)

Deviation { —} Settir% ISV) Deviation (+)

! i Heatin Cooling
= PV (Measured value) pmbo{%onai band | proporticnal band
g L
2 ONID% : Proportional band {P)
5 ON :
=
S orFox OFF arF

In cooling side proportional band,
coefficient is set with respect te
heating side proportional band,
{ON-QFF action at coefficient 0)

|
= ON-OFF action |0 centrol

(b} Low PV type :
(b} Setting of cooling side proportional band shift

AT start AT end (PID setup)
V4 AT operation ¥ Quiput
Heating output Cooling output
Set vaiue (SV) g outp g outp
AN N T
= ! !
=) / : i H -
& I PV (Measured value} 7
a5 ON100% L
I ON ON —
B Deviation {—1 Deviation (+}
S oFFO% OFF OFF
- PiD
ON-OFF action .0 control
Overlap Dead
Rernarks: {1} PID parameter which has been automnatically set at the band band
completion of auto-tuning is saved even when the power
is turned OFF, eliminating the need for auto-tuning for Setting (SV)
succeeding operations, : . + 950
{2} During auto-tuning, control output turns ON and OFF, Settn;g rsggf;]'a? ;gna 25% of
which largely changes the value of PV depending cn pro- Ove%a pband‘ —EOt0 0
cess. Do not use the auto-tuning function if such a phe- Dead t?and' OAto 50
€ nomenon is not aIIoweq. . )
L {3) Do r}oi use the autso-u:]mng iunctlon forr]tar plrc;Ic:ess ha\;'mlg Remarks: (1) PID auto-tuning is carried cut only on the heating side. Du-
atqusc Fesponse, such as prassure control, flow control, ing aute-tuning, cutput of the cooling side remains tumed off.
a1C.

After auto-tuning, both heating and cocling operations are
performed according to the same PID values.

{2) ID set value is the same between heating and cooling sides.
Individual setting cannot be accepted.

(3} Heater break alarm {option)
Heater break alarm is output immediately when the heater

wire has been broken.

* Use the current transformer {CT) specified by Fuji.

* Heater break is detected only when single-phase heater
is used.

* Heater break alarm is not available when controlling the
heater by thyristor phase-angle contral method.

* [Current setting for heater break alarm, "HB"] are regis-
tered using of front key.
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s Example of connection of heater break alarm
{PYZ5, PYZ9)

Power source 85 to 265V AC bO/6CHz

o Nl
s Power supply ®j__
g =z
Control output
ol 7 —
+ — |Heater break
j 2l JOON { 7) |alarm output
Magnet swilch
Current
transformerr‘::
*CT Al
R I !
; ,  Themmocouple
s <
1 |
i Heater |
T ]

Electric furnace

(4) Fault display
This instrument provides fault display functions.

Display Cause

11} Thermocouple sensor burnout

Lo i {when burnout direction is up scale)

[2) Resistance bulb sensor burnout

{when burnout direction is up scale}

PV display value in excess of 30% above the max.
value in measurement range

3

{1

Thermoccupte sensor burnout

{when burnout direction is down scale}

Resistance bulb sensor burnout

[when burnout direction is down scale}

{3) Resistance bulb sensor short-circuit {between A
ang B)

{4) PV display value declined 30% below the min.

value in measurement range

4

Note: The above display may not be obtained de-
pending on input type and input range.



OUTLINE DIAGRAM (uUnit:mm)

Type External dimensions Panel cutout
48 12 100 . .
f Mounting of "'n”’ units
Mounting of 1 unit =n=
| N — £ {(2=2n=86)
I = BHys a +38
Cl £z H L HB — r-—-’ o ]
- - - o
~ 1320 ] fID %
— T
PYZ5 XiTals) || ojuw 2 S
& mrev-rgou— - Lo
ol | -
l L] Quantity | 2 3 4 B 5}
= — a 93 {141]|189;237(285
= -
/%“_—_'F“:“——'—_ For close mounting of instruments with 200V systern
Panel Panel mounting bracket power source, it 1s recomended to Install a cooling
fan for dissipating heat.
72 N 12 100
L
I 58 +1
C W E-."_’H_F—"‘ T :
€1 a2 H L HB D :D i ©
- ~ 1000 ) Bl IO
S BN e :
S es) 3 i —+&
fm S |
- 82 or more
E ———— L L T N |9 X | na—
il \ { — I
Panel—1 Panel mounting bracket
- 96 12 100
e g2+08
ci 2 H L HB @ ~ ; i ®
o TN $°Tfﬁ +—F 5
RN = £
PYZ 9 ) wl W@ =
& iR u_-:' = ©
— -+
! 4 -
SeL () 100 or mors
= &)
Panel Panel mounting bracket

Option device
Heater break alarm current transformer (CT})

2.3

I

o

30

-

b

)

40
l
ri\
Pa
|
i0

M3, depth 4~ HBOJ “?I
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CONNECTION DIAGRAM

| Pyzs | | PYZ9 |

— Standard type — Resistance bulb

{Measured value input? Thermocouple
@ By
SEles
© L to

410 20mA 1105V
DC pC

|

!

1

1 |
@ i

1

1

I

1

o—@—‘l—_—— Alarm output 1 thigh limit alarm)
i

(19— Alarm output 2 {low limit alarm)

!
&—(5—L—— Heater break alarm output

Common

1
(@] @ @ (:)
SSR/SSC 4 4 to 20mA | Relay |
drive output : DC output contact

@: @i O output | g
(®)

< Control output 1> _I__—L@
— !
i

;

Powaer source, A ]
85 to 286V AC, | ¥
G0/60Hz 9 {n

— Dual output type — Resistance bulb

. < Control output 2> {ceoling side
{Measured value input> TPBLmEE"Ep_'e _________ . ‘ p { | g side)
® - &% & 0 i) ®) i@
@ il U o) 5 p—(D) : Relay contact © 14 to 20mA © ;gS_HfSS?
4to 20mA  Tto bV autput ;SC output :G;ve output
BC ) i i
= L 1o @ @2— -
1
< Control output 1> ® () ' Alarm output 1 d !
@l @: — | : thigh limit alarm)
1
— =FL : ) — L : ) O Alarm output 2 (low limit alarm)
SSR/SSC | 4 to 20mA | o i

Relay !

I
; i
drive output ; DC output | contact (5) o—@—i——‘ Heater break alarm output
=) S sutput 1 Y ;
i ( ) : O (7 (16) —— Common
1 | | !
|
Power source, . 9 @ L, .
85 to 265V AC, ] PP Heater current input
5O/6OHz () (T

Remark: SSR/SSC drive outputand 4 to 20mA DC output are not aloc-
trically isolated from the internal circuit. Be sure to use non-
grounded type sensor.




— Standard type —

{Measured value input)

1t 5V DC r’_l
S @
4 to 20mA DC g}
2500

< Control output> F21 Resistance bulb

= B Thermocouple
i H Contact M~ ~ - ==~ =TT T s e e e \
-—;—(I ) _ | ( ) ! (:}__I o @ ! Alarm output 1
1
/SSC @): 4t0 20 (;\Bl ! {high limit alarm)
SSR ! 0 20mA | Relay !
[ Alarm output 2
drive output : DC cutput 1 contact e O m o glarm)

[&1]

4

I

|

S output i !
_._( : ) ' O 1 Heater break
I ' alarm output

Common

85 to 2656V AC,

1
1
I
1
1
]
; N Heater current
1
5C/60Hz :

I
1

1

) |

Power source, 1
]

1

1

— Dual output type —

{Measured value input)

1t0 5V DC r}_’
=] @

4 to 20mA ch

2501

[ ?‘:' ] Resistance bulb
=l I®

Thermecouple

< Controf output 1>

@ o @ Q)
SSR/SSC | 410 20mA | Relay
drive output | DC output contact

|
_93_@ ol output

Alarm output 1
thigh limit alarm)

Alarm output 2
{low Himit alarm)

Heater break
alarm output

_r_—'—@ Common

Heater current

Power source,
85 to 265V AC,
50/60Hz

4 to 20mA
DC output

SSR/SSC
drive output

< Control output 2>
Remark: SSR/SSC drive output and 410 20mA DC output are not elec-

trically isofated from the internal circuit. Be sure to use non-
grounded {ype sensor.



