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Lampiran 2.1 Datasheet Plant 73412

S \

Education T Educaton” frade L ‘ LEYBOLD DIDACTIC GMBH
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Instruction Sheet Bb 11/01
Temperature controlled system 734 12
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1. Prescribed use

The freining panel is & component of the modular freining panel system TPS 8.2 for automatic
control technelogy.

2. Location of use

Operate in dry reoms, which are suitable for expermenting with electrical operating equipment or
installations.

3.4. Descriptionfunction

The temperatura controlled system as an oven “with timer bell® contains & halogen lamp 1) 24V,
and is equipped with a heat sink. Thus. the first storage element and resistor are reslized.

A PTC sensor () with its mass and the thermal resistor between heat source and sensor forms the
second storage element of the PT-2 confrolled system.

The enfire arrangement consists of a ventilator motor (3)whose output power can be adjusted
using the potentiometer () and the adjustable flap(E) . The entire system is arranged in a transpar-
ent channeal () .

The haating power (7 is supplied by the power amplifier 734 13 via a dicde, so that it is guaranteed
that the control loop is operated only in the first guadrant (+U:; +1) and that positive feedback is not
transformed into negative feedback in the controller.



An sutomatic reclosing. bimetallic switch (© = 80° - 180°) ensures that crtical excess temperatures
do not arise.

The owen temperature is measured with & PTC sensor (7) and converted via fransducers in either
2 mASMDRC ar 1 WVHI0RC:

The operation mode is selectad using the switch (8).

Cutput (®: the controlled wariable x

The ventilator (3)is located at the beginning of the controlled system. It is supplied via an electron-

ically stabilized voltage source so that constant disturbance variables z, can be set using the po-
tentiometer (1),

The flap (& has calibrated positions (z,) at the end of the controlled system.
Recommendead setfings:
Motor: 2 scale divisions
Flap: 2 scale divisions

See the controlled system response for manipulated vansbles U, = &; 8; 10 V.

5. Putting into operation and operating

The device is inserted into the panel frames and connected to a suitable £15 W power supply
device, e.g. cat. no. 728 88,

6. Technical data

Power supply : 15
Temperaturs : max. 100 *C
Delay time Ty : approx. 10 s
Compensation time T : approx. 120 s

7. Recommended experiment literature

F.H. Effertz, H.-W. Hi=ch

Fundamentals of Automatic Control Technology 11, Volume 2:
Experiment-based fundamentsls of open-loop and closed-loop systemns
Leybold Didactic GmbH, Hirth 1998, Kat-MNr. 585 221, ISEM 3-83391-302-2
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Lampiran 2.2 Datasheet Microcontroller STM32F4 Discovery

‘— UM1472
1’ life.augmented User manual

Discovery kit with STM32F407VG MCU

Introduction

The STM32F4DISCOVERY Discovery kit allows users to easily develop applications with
the STM32F407 high performance microcontroller with ARM® Cortex®-M4 32-bit core. It
includes everything required either for beginners or for experienced users to get quickly
started.

Based on the STM32F407VGTS, it includes an ST-LINK/NV2 or ST-LINK/N2-A embedded
debug tool, two ST MEMS digital accelerometers, a digital microphone, one audio DAC with
integrated class D speaker driver, LEDs and push buttons and an USB OTG micro-AB
connector. To expand the functionality of the STM32F4DISCOVERY Discovery kit with the
Ethernet connectivity, LCD display and more, visit the www st com/stm32f4dis-expansion
webpage. The STM32F4DISCOVERY Discovery kit comes with the STM32 comprehensive
software HAL library, together with various packaged software examples, as well as a direct
access to the ARM® mbed™ on-line resources at http://mbed org.

Figure 1. STM32F4DISCOVERY

1. Picture not contractual



Features

The STM32F4DISCOVERY offers the following features:

STM3IZ2F407VGETE microcentroller featuring 32-bit ARM Cortex® -M4 with FPU core,
1-Mbyte Flazh memory, 192-Kbyte RAM in an LQFP100 package
On-board ST-LINKMNZ on STM3ZF4DISCOVERY or ST-LINKA2-A on
STM32F407G-DISCA
ARM® mbed™ -enabled (hitp-fimbed_org) with ST-LINKA2-4 only
USE ST-LINK with re-enumeration capability and three different interfaces:

—  virtwal com port (with ST-LINKAZ2-A only)

— mass storage (with ST-LINKA2-A only)

—  debug port
Board power supply:

—  Through USE bus

—  External power sources:

IvVand 5V

LIS3020L or LIS3D5H 5T MEMS 3-axis accelerometer
MP450T02 3T MEMS audio sensor omni-directional digital microphone
C543L22 audio DAC with integrated class D speaker driver
Eight LEDs:
LD {red/green) for USE communication
— LD2 {red) for 3.3 % power on
— Four user LEDs, LD3 (orange), LD4 (green), LDS (red) and LDG (Blue)
- 2 USB OTG LEDs LDY (green) VBUS and LD& (red) over-current
Two push buttons (user and reset)
USE OTG F3 with micro-AB connector

Extension header for all LQAFP100 110s for quick connection to protofyping board and easy

probing

Comprehensive free software including a variety of examples, part of STM32CubeF4
package or STSW-5TM320682 for legacy standard libranes usage
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Lampiran 2.3 Datasheet Driver L298

Ayy.

&

L298

DUAL FULL-BRIDGE DRIVER

s OPERATING SUPFPLY VOLTAGE UF TC 48 W

s TOTAL DC CURREMT UP TO 4 A

s LOW SATURATION WOLTAGE

s OVERTEMFERATURE PROTECTION

» LOGICAL "0" INPUT VOLTAGE UP TO 1.5 W
(HIGH NOISE IMMURNITY)

DESCRIPTION

The L2848 is an integrated monolithic circuit in e 15
lead Multiwatt and PowerS020 packages. It is &
high wvaltage. high current dual full-bridge driver de-
signed to accept standard TTL logic levels and drive
inductive loads such as relays, solenoids, DC and
stepping motors. Two enable inputs are provided to
enable or disable the devics independently of the in-
put signals. The emitters of the lower transistors of
each bridge are connected together and the come-
sponding external terminal can be wsed for the con-

BELOCK DIAGRAM

(=]
e -
h‘hl\....
Multiwatt13 Power 5020

DRDERING NUMBERS : 288N (Multiwstt Wart )
L2BEHN [Multhwatt Horiz. )
L2BEP (PowerS020)

nection of an exdemnal sensing resistor. An sdditional
supply input is provided so that the logic works st a
loweer voliage.

T 7 el
:J:.T . .

O 5 A
= DS R HT e
-y » =

sewse 4 . -1 Fﬂ_l_
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L2938

ABSOLUTE MAXIMUM RATING S

sj'mlllﬂ Parametar VElug Unlt
Vi Power Supply = 1] s
Vs Logic Supply Voltage T kL
Wil on Inrut and Enable Voltape D37 %
I Peak Outpu? Cument [each Channel]
— Mon Repetitive (1 = 100s) 3 A
Reapsatithee (B0% on -20% off; L. = 10ms) 25 A
D¢ Dperation 2 A
Verm Sensing Vaolage 123 1)
Pt Total Powar Dissipation (T ® T5°C) 25 i
Top Junchion Oparating Temperaing —&= 10 130 C
Tag. Tj Storage and Juncion Tempesaiunms —40 1 150 .
PIN CONNECTIONS (top view)
/ |, e L — RN SEN S &
pouttiwattts o
Y e— N1 UL EEE YT
.@. | — OUTFUT 2
— T L
\‘\‘_ [ . — CLIRFTNT STHSNG A
Z TRE CORKECTED T Pas e ML
GHD ]
Gmrem & 1 Semma
H.C TS
Out 1 [ Dus
Out 2 ; Power3020 —1 ous
s ] 5 [ wpuis
e 1 T 14 [ Enstia B
Eralia & (] [ g3
gt 2 —] wEs
GHD L] 1 oun
i et
THERMAL DATA
Symbol Parametar Power 5020 Multlwati15 Unit
Rty joomn Tharmal Resistancs Junciion-Casa Max - 3 CAN
Re panb Thammal Resistance Junclion-ambisnt Max 13 (") as oY

(] Mcamnied on alminum satsirale
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L298

PIN FUNCTIONS (refer to the block diagram)

MW.15 PowersS0O Name Function
1,15 219 Sense A; Sense B |Between this pin and ground is connecied the sense resistor fo
control the current of the load.
23 4.5 Out 1; Out 2 Outputs of the Bridge A; the cumrent that fiows through the load
connecled between these fwo pins is monitored at pin 1.
- 5] Vg Supply Voltage for the Power Quiput Stages.
A non-inductive 100nF capacitor must be connected between this
pin and ground.
57 758 Input 1; Input 2 TTL Compatible Inputs of the Brdge A
6;11 8,14 Enable A; Enable B |TTL Compatible Enable Input: the L state disables the bridge A
(enable A) andlor the bridge B (enable B).
8 1,10,11,20 GHD Ground.
9 12 V55 Supply Voltage for the Logic Blocks. A100nF capacitor must be
connecled between this pin and ground.
10; 12 13,15 Input 3; Input 4 TTL Compatible Inputs of the Brndge B.
13,14 16,17 Qut 3; Out 4 Dutputs of the Bridge B. The cument that flows through the load
connected between these two pins is monitored at pin 15.
- 318 N.C. Not Connecled

ELECTRICAL CHARACTERISTICS (Vs = 42V, Vs = 5V, Tj = 25°C; unless otherwise specified)

Symbol Parameter Test Conditions Min. Typ. Max. Unit
Vg Supply Voltage (pin 4) Operative Condition Vin +2.5 45 v
Vs Logic Supply Voltage (pin 9) 4.5 5 7 v
I Quiescent Supply Current (pin 4)  |Ven=H, IL=0 Vi=L 13 22 mé&
Vi=H 50 70 ma
Ven=L Vi=X 4 ma
lss Quiescent Current from Vss (pin 9) [Ven=H; IL=10 Vi=L 24 36 ma
Vi=H 7 12 ma
Ve-n =L Vi=X B mA
Vi Input Low Voltage 0.3 1.5 v
{pins 5, 7, 10, 12)
Vik Input High Voltage 23 VsS v
{pins 5. 7, 10, 12)
" Low Voltage Input Current Vi=L =10 A
(pins 5, 7, 10, 12)
lin High Vollage Input Current Vi=H < Vgs <0.6V 30 100 A
{pins 5, 7, 10, 12)
Van =L |Enable Low Voltage (pins 6, 11) 0.3 1.5 v
Van = H [Enable High Voltage (pins &, 11) 213 Vas v
lsn =L |Low Voltage Enable Current Van=L =10 P
{pins 6, 11)
len=H |High Voltage Enable Current Wer = H £ Vs 0.6V 30 100 HA
{pins 6, 11)
Viesa 1y | Source Saturation Voltage h=1A 0.95 1.35 1.7 v
I =24 2 27 v
Vigsat iy [Sink Saturation Voltage k=14 (5) 0.85 12 1.6 v
=248 (5) 1.7 23 vV
Vieess | Total Drop =14 (5) 1.80 32 v
h=2A (5] 49 v
Vs | Sensing Voltage (pins 1, 15) =1 (1) 2 v
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L298
ELECTRICAL CHARACTERISTICS (continued)

Symbol Parameter Test Conditions Min. Typ. Max. Unit
Ty (Vi) |Source Curment Tum-off Delay DSVito DOl (2)(4) 15 us
Tz (Vi) |Source Current Fall Time 09I toD Al (2)(4) 02 s
T1 (V) |Source Curment Tum-on Delay DSVito D1l (2)(4) 2 us
Tz (V) |Source Current Rise Time 010 to09I1. (2} (4) L us
Ts (V) |Sink Current Tum-off Delay DSVito D3I (3);(4) 07 us
Ts (Vi) | Sink Current Fall Time 09l toD11.  (3)(4) 025 us
T: (Vi) |Sink Current Tum-on Delay DSVito DOl (3);(4) 16 us
Ta (Vi) |Sink Current Rise Time D10 toD 91 (3} (4 02 us
fo (Vi) |Commutation Frequency IL=24 25 40 KHz

Ty (Ver) |Source Current Turn-off Delay 05Verto 090 (2); (4) 3 us

Tz (Ver) |Source Current Fall Time 091 toDA1l. (2% (4 1 us

T3 (Ver) |Source Current Turn-on Delay 05 VWerto D100 (2); (4) 03 us

Ts {Ver) |Source Current Rize Time D10 toD9I  (2)0(4) 0.4 us

Ts (Wep) | Sink Current Tum-off Delay 05 Ve to 0910 (3); (4) 22 ys

Ts (Ve | Sink Current Fall Time 09l toDAIl.  (3)(4) 0.35 us

T7 (Ver) |Sink Current Tum-on Delay 05 Verto 0901 (3); (4) 0.25 us

Ta (Ver) |Sink Current Rise Time 010 toD 91 (3} (4 0.1 us

1} 1)5ensing voltage can be -1 W for t < 50 psec; in steady state Ve min = - 0.5
2} Seefig. 2.
3) See fig. 4.
4) The load must be 8 pure resisior.
Figure 1 : Typical Saturation Voltage vs. Output Figure 2 : Switching Times Test Circuits.
Current.
= Rl
Ysar
LL] ! Voo VeadlV
Ya= P
24 Yas =5V H INPUT
L
i ouT
Wk L298
16 o EMNABLE LY
g
LT 0— s

1.2 P;-“ Ry=200

08 .

0k 5-3852N

(] 04 08 12 16 20 24& lglA). Mote : For INPUT Switching, setEN =H

For EMABLE Switching, setiN=H




Figure 3 : Source Current Delay Times vs. Input or Enable Switching.

I 4
Imax{ZA)
“-—-h--—-—l-ﬁ-* - e e e ————————
oY% T === =
LIN
.omn 2
Ven; (&)
0% Tx——=———=—======= t
-
LT
Figure 4 : Switching Times Test Circuits
NPT
o
EMABLE
o—

Maote : For INPUT Switching, set EN =H
For EMABLE Switching, sat N =L
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Figure 5 : Sink Current Delay Times vs. Input 0 V' Enable Switching.

:.:‘—E k .

S=miaT
Figure & : Bidirecbonal DC Motor Control.
L
*-.- _* = 1]
] L] ¥ "
; n i 1 Ir- Inputs Function
Ve =H C=H;D=L Fornward
] C=L:D=H Rawers
. C=0D Fast Motor Stop
WV, =L C=X.D=X Free Running
¥ Mator Siop
2 L3888 L=Low H =High ¥ = Don't cane
B e




Figure 7 : For higher currents, outputs can be parzlleled. Take care to parallel channel 1 with channsl 4

and channel 2 with channel 3.
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APFPLICATION INFORMATION {Refer to the block diagram)

1.1. POWER OUTPUT STAGE

The L2823 integrates two power output stages (4 B).
The power output stage is a bridge configuration
and its cutputs can drive an inductive load in com-
mon or differenzial mode, depending on the state of
the inputs. The currant that flows through the load
comes gut from the bridge at the sense output - an
external resistor (Rgs ; Raa.) allows to detect the in-
tensity of this current.

1.2, INFUT STAGE

Each bridge is driven by means of four gates the in-
put of which are In1 ; In2 ; EnA and In3 ; In4 ; EnB.
The Ininputs set the bridge state when The En input
is high : a low state ofthe En input inhibits the bridge.
All the inputs are TTL compatible.

2. BUGGESTIONS

A non nductive capacitor, usually of 100 nF, must
be foreseen betwesn both Vs and Wss, to ground,
as mear as possible to GMND pin. When the large ca-
pacitor of the power supply is too far from the IC, a
second smaller one must be foreseen near the
L2843,

The sense resistor, not of a wire wound type, must

be grounded near the negative pole of Vs that must
be near the GMND pin of the |.C

Each input must be connectad to the source of the
driving signals by means of a very short path.
Turn-Cn and Turn-0ff : Before to Tum-0OM the Sup-
ply Voltage and before to Tum it OFF, the Enable in-
put must be driven to the Low state.

3. APPLICATIOME

Fig & shows a bidirectional DC motor control Sche-
rmatic Diagram for which only one bridge is needed.
The external bridge of diodes D1 to D4 is made by
four fast recovery elements (tr < 200 nsec) that
must be chosen of & VF as low as possible at the
worst case of the load current.

The sense cutput voltage can be used to control the
current amplitude by chopping the inputs, or to pro-
wide overcurrent protection by switching low the en-
able input.

The brake function [Fast motor stop) reguires that
the Absolute Maximum Rating of 2 Amps must
never be overcome.

When the repetitive peak current needed from the
load = higher than 2 Amps, a paralleled configura-
tion cam be chosen (See Fig. 7).

An extamal bridge of diodas are required when in-
ductive loads are driven and when the inputs of the
1€ are chopped ; Shottky diodes would be preferrad.
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L298

This solution can drive until 3 Amps In DC operation Fig 10 shows a second two phase bipolar stepper
and until 3.5 Amps of a repetitive peak current. motor control circuit where the current is controlled

On Fig 8itis shown the driving of a two phase bipolar by the 1.C. L6506.
stepper motor ; the needed signals to drive the in-

puts of the L2985 are generated, in this example,

from the IC L297.

Fig 9 shows an example of P.C.B. designed for the
application of Fig &.

Figure & : Two Phase Bipolar Stepper Motor Circuit.
This circuit drives bipolar stepper motors with winding currents up to 2 A The diodes are fast 2 A types.

Rz =Rex=0510

. Ve 12V@I=24A
D1 to DB = 2 A Fast diodes #r < 200 n=
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0273

3 Og Vss 6MD

Figure 10 : Two Phase Bipolar Stepper Motor Control Circuit by Using the Current Controller L6506.

= 2802..L

L

2o
Rg 8and Rsemse depend from the load cumrent




66

DIM. mm inch
M. | TYP. [ Max. | MmN [ TYP. [ mAx OUTLINE AND
A 5 017 MECHANICAL DATA
E 265 0.104
c 18 0.08%
D 1 0.030
E | o4s 055 | 0018 0.022
F | oas 075 | 0026 0.030
G | 102 | 127 | 1.52 | 0.040 | 0.050 | 0.080
G1 | 17.63 | 17.78 | 16.02 | 0890 | 0.700 | G710
THET 0772
H2 0.2 0.785
L | 218 | 220 | 225 |28z [osre | oses
L1 | 217 | 221 | 225 [ 0254 | osro | o.ems
Lz | 1766 121 | 0.895 0713
L= | 1725 175 | 17.75 | 0878 | o680 | csoe
L4 | 102 | 107 | 100 | 0408 | 0.421 | 0.420
7 | 285 50 | 0104 0114
M | 425 | 455 | 485 |0.487 | 0170 | 0100
M1 | 483 | 508 | 5563 | 0132 | 0200 | 0218
T EY 24 | 0075 0.102
51 | 18 28 |007s 0102 Multiwattis V
Dial | 285 355 | D144 0.152
H
A
¢ 5 S
= e /] ‘\_*_E
1 |/
| r |a
A
. 2 O o P
o d
1
J W
B T X
E _

« ol




oM. MIN 1::: Max. | MIN 'irn'rnll1 MAX OUTLINE AND
n - - 5 - - - c-.19'.'; MECHANICAL DATA
B 2485 0.104
c 18 0.063
E | 040 055 | 0.019 0.022
F | oes 0.75 | 0.026 0.030
G | 114 | 127 | 1.4 |0045 | 0050 | onss
G1 | 1757 [17.78 [ 17.91 | oeez | oroo [ ovos
Hi | 108 0772
H2 202 0.705
L 20.57 0.810
T 18.03 0710
Lz 254 0.100
L3 | 1725 | 176 | 17.75 | 0670 | 0.620 | 0600
Lé | 103 [ 107 | 100 |o408 | 0421|0420
L5 5.28 0.208
LG 2.38 0.004
L7 | 288 20 0104 0114
= | 10 26 |nors 2.102
g1 | 19 28 0078 2.102 Multiwatt15 H
Diat | 3.85 286 | 0944 0.152
LA u s
C_ N S St
B - s N—
Dhu1 /
= i
-
—
ol
1 —
w
:14—
N
Le
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GIM. mim inch
MIN. | TYP. [ MAX. | MIN. | TYP. | MAX.

A 3.8 0142
al [N 0.2 | 0.004 0.012
az 33 0,130
EE] i 0.1 | 0.000 0.004
] 0.4 0.53 | 0.8 0.021
c 0.23 0.32 | 0.008 0,013

Oty | 158 18 0.822 0630
D1 0.4 9.8 | 0.370 0388
E 13.8 14.5 | 0.547 0570
e 1.27 0.050
%] 11.43 0450

Ei{1) | 108 11.1 | 0.42% 0437
E2 28 0114
E3 5.8 6.2 | 0.2328 0244
G 4 0.1 | 0.000 0,004
H 15.5 158 | 0.810 0628
h 1.1 0.043
L 0.8 1.1 ] 0,031 0.043
M 10° (e )
5 B (max.)
T [ 1o ] [ [ 0394 |

(13D and F™ da nol include mald Aaah af pralrueions
- Mol flash or prosnsions shall not axcesd 0015 mm {0006")
= Crizical dimensions: *E°, "5° and “a2*

OUTLINE AND

MECHANICAL DATA

JEDEC MO-166

PowerS020

M 1__“ ...e_,k
'.La'c' A
!
"Jr !‘ DFTAIL & --I—-i PETAL W E
: — ==, DFTAIL &
=N
: W s e
ad 1"\“"'”‘-‘
nnnoonnnnn r@
& 7 e O |
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Lampiran 2.4 Sensor KTY 10-6

..-._1
Infineon

Silicon Temperature Sensors KT 100
KT 110

KT130

KT 210

KT 230

KTY 16-6

Features

= Temperature dependent resistor with positive temperature coefficient
= Temperature range — 50 *C to + 150 *°C (- 60 F to 300 F)

= Available in SMD or leaded or customized packages

= Linear output

= Excellent longterm stability

= Polarity independent due to symmetrical construction

= Fast response time

+ Resistance tolerances (R,z) of £3% or 1%

KTY 10-x
KTY 11-x
KTY 13-x
KTY 21-x
KTY 23-x
KTY 19-6

Modified TO-92 TO-92 Mini S0T1-23

((@se B L

Ry

KTY 16-6
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Infineon
Dot

KT- and KTY-Series Temperature Sensors

Absolute Maximum Ratings

Parameter Symbol |KT 1x0 KT 2x0 Unit
KTY 1x-x |KTY 2x-x

Maximum operating voltage " Vopmax 25 v

T, =225°C, 1 210 ms

Maximum operating current Topmax 7 maA

Peak operating current Topp 10 mA

Tp=25*C, 1 =10 ms

Operating temperature range T -50 ... +150 =C

Storage temperature range Ty -50 ... +150 “C

' When the temperature sensor is operated with long supply leads, it should be protected through the parallel

connection of a = 10 nF capacitor to prevent damage to the sensor through induced voltage peaks.

Electrical Characteristics
fnp =1 ma

Thermal Time Constant (1); (63% of AT} Tair [iyp.) Tail (yp.) Unit
KT 100, KTY 10-x 40 4 5
KT 110, KT 210, KTY 11-x, KTY 21-x 11 1.5

KT 130, KT 230, KTY 13-x, KTY 23-x 7 1

KTY 16-G 40 4

KTY 19-6M/Z 40 4




@ineun KT- and KTY-5eries Temperature Sensors
t hral ._-..;

General Technical Data: KT- and KTY-Series Temperature Sensors

These temperature sensors are designed for the measurement, control and regulation
of air, gases and liquids within the temperature range of =50 °C to +150 *C. The
temperature sensing element is an n-conducting silicon crystal in planar technology. The
gentle curvature of the characteristic, R+ = /(7). is described as a regression parabola
in the following expressions.

The resistance of the sensor can be calculated for various temperatures from the
following second order equation, valid over the temperature range - 30 *C to +130 *C.

Be=Rux(1+a=AT. +B=AT32) = fiT.)
with: c =7 83102 K- f=1937 105 K=

The temperature factor kr can be derived from this:

k= 8 = {rax AT, +Bx AT = f(T,)

25

The temperature at the sensor can be calculated from the change in the sensors
resistance from the following equation, which approximates the characteristic curve.

R
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( |n{i"eun KT- and KTY-Series Temperature Sensors

Table 1
Spread of the Temperature Factor k;
T, Rt
*C min. typ. max.
-50 0.506 0.518 0.530
- 40 0.559 0.570 0.581
-30 0.615 0.625 0.635
=20 0.676 0.685 0.694
=10 0.741 0.748 0.755
0 0.810 0.815 0.821
10 0.883 0.666 0.890
20 0.960 0.961 0.962
25 1.0
30 1.039 1.040 1.041
40 1.119 1.123 1.126
50 1.204 1.209 1.215
60 1.291 1.300 1.308
70 1.383 1.394 1.405
80 1.478 1.492 1.506
90 1.577 1.594 1.611
100 1.680 1.700 1.720
110 1.786 1.810 1.833
120 1.896 1.923 1.951
130 2.010 2041 2.072
140 2.093 2128 2163
150 2.196 2235 2274

1) Mormalising point



Sensor Resistance R = fr xR = f(T)
Iz =1 mA; Example: R,; = 2000 O
EHADT24T

3000
n

i

?mm

3000 S

2000

950 0 a0 100 *C 150

_..Tj

Typical Dependence of Sensor
Resistance on Supply Current

Example: KTY 10-6 in cil at T, = 25 *C

2200 phois
n
Ry
! /
2100 /
/
- jf
.-I""J
2000 (-1
1900, 1 2 mA 3

—
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Sensor Resistance Rt = kb = Ko = f(T,)
Iz =1 mA; Example: R,; = 1000 0

0
Ry 7
2000
T 7
1500 v
e
1000
7
500
0
=50 0 50 100 "C 150
_..._r*

Typical Dependence of Sensor
Resistance on Supply Current

Example: KTY 21-6 in cil at T, = 25 *C

1100 FHAOT 250

i
s

1050

L

>
g
1000 -
950 1 2 m& 3
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Typical Deviation of Sensor Resistance

from the Basic Resistance R
(Iz = 1mA) Versus Supply Current

Example: KTY 10-6 in oil at T, = 25*C

10 EHADT 25
ARy %
R
/}
f/
f
0 —
~p 1 7 mA 3
—
Typical Relationship of the
Temperature Factor
EHAD7253
25 -
k= == f(T.)
ky = 7
2.0
7
1.5 Vi
1.0 pd
Jlf
0.5
0
-3l 0 a0 100 *C 130
—_— r‘

Typical Deviation of Sensor Resistance

from the Basic Resistance R
(fz = 1mA) Versus Supply Current

Example: KTY 21-6 in oil at T, = 25 *C

10 EHADTESE
Ry %
3
5
j
j‘/i‘"
0
-5
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Typical Relationship of the
Temperature Factor
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Definition of the
Thermal Time Constant t

My=Ty-T,n1=1 -1

1
*C
0 N
Temparature changa
of sansor
eE-——-——1-———F———
T A s !
— =
Peak Current in Air
Rqs = 2000 0 ! =T,
10 EWAATEST
mA
!
i
t<10 ms
’ \
) \v*
2
0
-50 0 50 100 °C 150

_,.,J"i

Thermal Time constant

T=5hs
Tap——————1——— - S
¢ /

rl.
B3Zf——J—x—1———1———
KT 100
Tug 5 10 15 & 20
_...f
Peak Current in Air
R, =1000 (; [ =£(T,)
10 . : EHADTISE
1<10ms
mé
!
Pe \\
\
ﬁ hh\ﬁ
. \\
2
0
=50 ] 50 100 °C 150
__,.j;

75



76

Package Outlines

Modified TO-92

Weight approx. 0.02 g

KT 100
1 a2 KTY 10-x
524, 42,
1.5 ~H
; i 0 F - _]_...E_
AR st o
040m
254 047005
T oo
Weight approx. 0.25 g
TO-92 Mini KT 110, KT 210
)1 KTY 11-x, KTY 2x-x
' ] .
) #x-‘ 2 :E%E
:-] 05201 !
04201 E
0,941 . 025y




KT 130, KT 230

S0T-23
(Small Outline Transistor) . KTY 13-x, KTY 23-x
max
290
- 280y B]
3] s b
-~-—-!—-—- acc to E
L DIM 6754 i
LT 2L|¢ 1
D455 [
- -
=12 G[A]
Weight appro=. 0.01 g Pins 1-2: Rqg

Ni-plated Brass Tube Housing KTY 16-6

with Tefzel Isolated Leadwires B3 1018

f
i

12 206 —m=

1008

1] 2

!
i

abischerl’
siripped

o0 4

—_— |-

{Diraht | wire AWIG 2G)
GPOISGIR

Weight appro=. 0.07 g




Stainless Steel Housing, KTY 19-6M/Z
BSS303 (equiv. DIN 1.4305)

Afin2

—_ B0l —

BT ——
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Plug-in socket

ST Spade terminals
J . A2 BxD B
______ e & DN 46244
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B = S
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Weight approx. 20 g




