© DHA® QJ/DHA 01.71-2019 LDAS05

HUA AO IC for Inductive Proximity Switches with Short Circuit Protection

Introduction

The LDASO05 (instead of the TCA505) is an application-specific integrated circuit with short-circuit
protection developed for inductive proximity switching applications. It can be used in a wide range of
proximity sensors or proximity control systems, as well as in a variety of inductive instrumentation.
Induction tachometer, etc. The LDA505 consists of an oscillator, a switching circuit, and an amplifying
output circuit. The basic working principle is to use an external inductor and capacitor to form an LC
high-frequency resonant circuit and generate an alternating magnetic field in the resonant loop. When
the detected metal target approaches the magnetic field and reaches the sensing distance, an eddy
current is generated in the detected metal target and the energy of the oscillator is taken up, so that the
amplitude of the oscillator is attenuated or stopped. The oscillation and oscillation of the oscillator are
processed by the post-amplifier circuit and converted into a switching signal to trigger the drive control
device, thereby achieving the purpose of non-contact detection. LDA505 has the characteristics of high
integration, wide working voltage, large output current, adjustable control distance, few peripheral
circuits, convenient application and stable and reliable operation. Compared with the inductive proximity
switch scheme composed of general discrete components, the LDA505 integrated chip solution has better

consistency and stability, so it is especially suitable for high reliability and high reliability.

Feature Order information
® Wide supply voltage: 4.0 40V Package ek
® Low current consumption: < 0.7mA SOP16 Tubed, Reeled, Pb-free
® Integrated output stage current: >70mA
® High noise immunity
® High switching frequencies up to 5 kHz
® Suitable for two—wire AC proximity switches
® Temperature response of the IC compensates that of the coil
® Short—circuit and overload protection of output stages and external components

® Temperature range —40"+125°C

Typical application

® Inductive proximity switch

® C(Contactless switch

® DPosition control

® Isolation detection

® Speed measurement
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Pin Configurations
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Pin Symbol Function Description
. An external inductor and capacitor are connected
! Le Oscillator between LC and GND to form a resonant circuit.
) R Distance Rpi external resistor that sets the current and
Di detection distance in the oscillator.
3 N.C. Not connected
4 C Inteerating capacitance An external 1nF capacitor is usually connected
! & gcap between Ci and GND to reduce interference.
5 R Hysteresis An external resistor between Ryy and GND is used
Hy Y to set the detected window hysteresis.
. Short-circuit sampling of the output stage of the
6 SC Short-circuit detector circuit (can be for VCC or GND).
7 GND Ground
8 Q4 Output Emitter of second output transistor (open circuit)
9 Q3 Output Collector of second output transistor (open circuit)
10 Q2 Output Emitter of first output transistor (open circuit)
11 Ql Output Collector of first output transistor (open circuit)
12 Vee Supply voltage
Internal stable reference voltage, approximately
3.0V. When Vger and Vcc are connected together,
13 VREF Internal reference voltage . .
the operating voltage range of the circuit can be
reduced to 3.1~4.5V.
14 B Base Output Transistors Used to 11m1t the base voltage of the internal output
stage transistors.
15 C Turn-ON delay An external capacitor between Cp and GND is used
P Short-circuit delay to set the action delay time.
16 Vi Two-wire regulator In two-wire applications, Vr and Vcc are connected
together.
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Functional block diagram
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Figure 1. Schematic diagram of the internal structure of the LDA505
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Recommended working conditions

Parameter Symbol Min Max Unit Test Conditions
Voltage Vee 4 40 V Normal work
Voltage Vee 3.1 4.5 V Vcece=Vrer, Low voltage work
Range of
working Ta -40 125 C
temperature
Limit parameter
Parameter Symbol Min Max Unit Test Conditions
Voltage Vee -0.3 50 V
Output pin voltage Vai;Vas -1 45 A\ Va2;Ves<Vce
Outpét_ptiufeopveonitage Va2, Vas -1 Ve A% Vai;VaVas<Vs
O(uBt_ppuitrl tcuobnenevcotlitoang)e VorVas q Vi v Vor:VorVas<Vas
ouott;tuptutcutrurbeent Io1; Ios 0 70 mA No short circuit protection
ouotupﬁlptlltcutrurbeent -Iq2; -lo4 0 70 mA No short circuit protection
V1 pin voltage Vr -0.3 14 A\
Vrer pin current -IvreF 0 100 pA
SC pin voltage Vsc 0 Vce \%
Rpi pin pull current -Irpi 0 2 mA
Ruys pin sink current Irny 0 2 mA
B pin voltage Vs -0.3 Ve \%
Junction temperature T; -40 150 T
Storage temperature Ts -55 160 C
DANDONG HUAAO ELECTRONICS CO., LTD. http://www.huaaoe.com
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Electrical parameters Typical test conditions: Ycc=4~40V, Ta=25, unless otherwise stated.

Parameter Test Conditions Symbol Min  Typ

Power section

Static supply current Three-wire system Icc 0.55 0.70 mA
Static supply current Two-wire system Icc 0.62 0.80 mA
Three-wire system

Minimum starting voltage Output start action | Vroni 3.64 4 A\

Shutdown voltage Output to no action |Vtorri| 3.0 3.6 A\

Hysteresis Vroni-VToFF1 AVuy1 0.04 A\

Oscillator section (LC, Rpi)

Oscillating frequency fosc 3 MHz
Oscillation amplitude Aosc 0.8 Vrp
Modulator and threshold switch section (Ci, Ruy)

Ci Pin threshold Vi 2 v

Ci Pin hysteresis Vhyct 0.8 \Y%

Ci pin sink current Icr HA
Ci pin pull current -Icr 6 MA
On-off level frequency Cr<50pF, L=70uH fs kHz

Reference voltage (V)
Reference vol tage | Ivrer=0~100pA | Veer | 265 3.0 | 3.0 |
Two-wire regulator (Vr)

Minimum starting voltage Vronz| 6.7 8.0 9.3 A%
Shutdown voltage Vrorr2| 5.0 6.0 7.0 A%
Hysteresis V1on2-V1oFE2 AVyy| 1.6 2.0 2.4 A%
Switch delay and short circuit protection delay (Cp)
Turn—on delay tpon | 0.49 0.65 0.82 ms/nF
Shutdown delay tva | 17.0 25 34.0 us/nF
Short circuit protection delay tsc | 1.70 2.5 3.40 us/nF
Output stage (Q1, Q2, Q3, Q4)
Output voltage difference [[o=5mA,Vqi-Vq2,Vo3-Vos | Vor 0.10 0.14 A"
Output voltage difference [[(=70mA,Vqi-V@2,V3-Vod Vor 0.5 0.99 \%
Output current during short circuit protection Iosc 300 500 mA
Short circuit detection (SC)
Trigger voltage when short-circuiting the power supply VCC| Vscs | 0.255] 0.3 0.345 \Y
Trigger current when short circuit to power supply VCC Iscs 30 HA
Trigger voltage when shorted to ground GND Vsco [0.255] 0.3 0.345 \Y
Trigger current when shorted to ground GND -Isco 6 HA
DANDONG HUAAO ELECTRONICS CO., LTD. http://www.huaaoe.com
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Application circuit

Vec=4~40V
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The input circuit uses four pins of LC, Rpi, Ruy,and Ci.

Figure 2, application circuit diagram 1
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The output circuit uses eight pins of  Vrer, B, SC, Q1, Q2, Q3, Q4, and Cp.
Remark: External PNP structure output with short circuit protection and LED indication. Generally, the
short circuit protection is calculated by using the following equation:
0.3V
max. load current

Rsc = -

During the current sampling period, the current in the chip is limited to a maximum of 250mA.

Figure 3, application circuit 2
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The output circuit uses eight pins of Vrer, B, SC, Q1,Q2,Q3,Q4, and Cp.

Rpi Rpy
2

Remark: External NPN structure output with short circuit protection and LED indication. Generally, the
short circuit protection is calculated by using the following equation:

0.3v

max. load current

Rsc = -

During the current sampling period, the current in the chip is limited to a maximum of 250mA.

Figure 4, application circuit 3
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The output circuit uses six pins of SC, Q1, Q2, Q3, Q4, and Cp.

Note: Direct internal NPN output structure with short circuit protection and LED indication. Generally, the
short circuit protection is calculated by using the following equation:

0.3V
max. load current -

Rsc = -

During the current sampling period, the current in the chip is limited to a maximum of 250mA.

Figure 5, application circuit 4
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Application circuit diagram
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Package Information

SOP16
Dimensions in mm
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R | ® | 'k | B
A 019 | 0.25 | 0.22
B - = 1.04
C 0.30 | 0.50 | 0.40
D 045 | 0.80 | 0.60
E 9.80 [10.00 | 9.90
F - - 0.25
G - - 8.89
H 580 | 6.20 | 6.00
J 3.80 | 4.00 | 3.90
K - - 127
L 0.35 | 0.51 0.43
M 125 | 1.55 1.45
N 0.10 | 0.20 0.15

Hifiy. mm
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