MT5201 @

MagnTek | NOVOSENSE
Integrated Solution for Position Detection

1 Product Description

The MT5201 supports both 2-wire & 3-wire applications for all kinds of position detection sensor.

The MT5201 is an IC which can process all kinds of position sensor signals. It integrates LDO, signal
processing module, driver and protection module.

The MT5201DT-NPN & MT5201DT-PNP fix the output mode internally.
The MT5201 provides DFN2*3-8L for surface mount (MSL1), RoHS compliant.

2 Features

= 4.2~30V Operating Vcc Range 5. Pin Configuration and Functions
= Operating Frequency: 20KHz

= -30V Reversed Power Supply Protection

= -30V Reversed Output Protection No. Name  Description
= Qutput Over-Current Protection (+350mA) 1 VCC Power Supply
= Short Circuit Protection 2 Vio LDO Output
. -40°C~.105°C Operating Tem|?erature 3 VN i
* Input Signal Threshold Selection
= Package Option: DFN2*3-8L < ouT Output
= RoHS Compliant: (EU)2015/863 5 GND Ground
6 LED LED Output
7 SEL Threshold Selection
3 Product Overview of MT5201 8 VP Input+
Part No. Description
) DFN2*3-8L, tape & reel
MT5201DT-NPN (3000pcs/bag)
) DFN2*3-8L, tape & reel
MT5201DT-PNP (3000pcs/bag)
Remark: Top View Bottom View
The marking of MT5201DT-NPN is 5201N N R — D 4 15
The marking of MT5201DT-PNP is 5201P 6 [ 9 31 9 6
7073 S 2 [ 7
) S S Se 1 1D — 8
4 Appllcatlons Pin Configuration & Functions

= Coil Position Sensor
= Photoelectric Position Sensor
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6 Functional Block Diagram

VCC = Reverse
protection
LDO HAIGIRE
a | W | |
@
Reference State
OSCl |' & Bias Logic _VLD
(o]
a LED
_ Output _
VP = + + Latch Driver a SEL
VN = - a OUT
Comparator
Amplifier CORE
GND = |

Functional Block Diagram

7 Electrical and Magnetic Characteristics

7.1 Absolute Maximum Ratings

Absolute maximum ratings are limited values to be applied individually, and beyond which the
serviceability of the circuit may be impaired. Functional operability is not necessarily implied. Exposure to
absolute maximum rating conditions for an extended period of time may affect device reliability

All voltages listed are referenced to GND.

Vcc Supply Voltage -30 36 Vv
Vour Output Voltage -30 36 Vv
lout Continuous Output Current -500 500 mA
ViN VN & VP & SEL Voltage -0.7 55 Vv
Viep LED Output Voltage -0.7 36 \Y
Vipbo LDO Voltage 2 5.5 Vv
l.oo LDO Output Current - 50 mA
Ta Operating Ambient Temperature -40 105 °C
Ts Storage Temperature -50 150 °C

7.2 ESD Ratings

Human-body model (HBM) AEC-Q100-002 4000 Vv
Charged-device model (CDM) AEC-Q100-011 1000 Y

VEsD
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7.3 Electrical Specifications
At Ta=-40~105 °C, Vcc=4.2V~30V (unless otherwise specified)

Symbol

Vcc

1N

lcc

Vsar

locp

loFF

ILeD
Fsw
Tr
Tr
Tro

Tocpp

TocpPr

Totpr

Totre

Parameters

Supply Voltage

VN & VP Input Current

Supply Current

Output Saturation
Voltage @ 3-Wire

Output Over-current
Protection Limit

Output Leakage
Current

LED Pin Output
Current

Switching Frequency
Output Fall Time
Output Rise Time

Power on Time

Output Over-current
Protection Delay Time;

Output Over-current
Protection Recovery
Time

Over Temperature
Protection Point

Over Temperature
Recovery Point

Test Condition

-0.7V<VP & VN<Vcc+0.5V
Vcc+0.5V< VP & VN<5.5V

Vcc=24V; VP-VN <VDir©oFF

Vcc=24V; lour=200mA,;
VP-VN>Vbirony;
MT5201DT-NPN

Vcc=24V; lout=-200mA;
VVP-VN > Vbirony;
MT5201DT-PNP

Vcc=24V; VP-VN>VbironNy;
MT5201DT-NPN

Vcc=24V; VP-VN>VbironN);
MT5201DT-PNP

VP-VN < Vbirorr;Vour=24V;
MT5201DT-NPN

VP-VN<Vpirorr; Vcc=24V;
MT5201DT-PNP

VP-VN > VDIFON)

Vcc=24V

Vcc=24V,;
MT5201DT-NPN, 3-Wire

Vcc=24V,;
MT5201DT-PNP, 3-Wire

Junction Temperature

Junction Temperature
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Min

4.2

Vcc—
0.6

-10

-0.8

Typ

80

350

-350

-0.6

20

140

130

MagnTek

Max

30

0.01

100

0.6

10

-04

10

10

0.2

200
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Unit

mA

mA

uA

mA

uA

mA

KHz

us

us

ms

ms

ms

°C

°C
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At Ta=-40~105 °C, Vcc=4.2V~30V (unless otherwise specified), -0.7V<VP & VN<Vcc+0.5V

Symbol  Parameters Test Condition Min T Max  Unit
y yp
Differential Input SEL Floating, VP-VN>Vpr ony
WEIFIE)) Voltage (on) Levell I p & Output On sl sy e Y
Differential Input SEL Floating, VP-VN <V o),
WBIFIE Voltage (off) Levell I & Output Off Aelt a2l el Y
Differential Input SEL=Low, VP-VN>Vprony
VBT Voltage (on) Level2 I Output On Lt 210 s Y
Differential Input SEL=Low, VP-VN <V oy
VBTEE Voltage (off) Level2 I p Output Off 120 190 2l i
Vioo \L/[;ﬁaggtp“t loo<5MA, Vec5V . 450 - v
LDO Output
lio Current ) ) = A
= Note(1):If Vcc<4.5V,V po=Vcc
7.4 Typical Output Waveform
YDIF=VP'VN.
A 1 | | I
e VDIFON) [ S S S—— A — T
3 8  vDIFoOFR | B N
S22 DIFOFR| poTTTTTmTTIssmmommessoomeessooeeees TN P -
o] L (o B boeennon oS T
Voir=VP-VN
e VDIFON) |- e N oo i
3 8  VDIFOFF) |- o e e
2>  -VDIFOFR| AR N N T
“VDIF(ON) |-------oommmmeboeemnnnnen oo e ST Rt B
XD,F-VP-VN
w o VDIF(ON) |-omnmommooo o e e —————————————————————————————————————— .
38 VDIFOFR) |- e St I
o 1101 — e e [ A
“VDIF(ON) [-------mmmmm oo e TIPSR
A
o)
k= @ On
[o T
E&
a Off
. A V -
= High
3
=7
S
Low , ! T

Digital Output vs. Input Signal & Sampling Pulse (Pull-up loading)
= Note:VP-VN>Vpon) output driver ON (Vout=Low) ; VP-VN <V ofr, output driver OFF (Vout=High)
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8 Typical Application Circuit
8.1 2-Wire Applications

LOAD
- VCC

lll—_l_;o1 VCC
L VP

ouT
|II—_|_§ T
-

VN MT5201 sgL

VP ®

”:lnt'o

VN =

VLDO

LED P m GND
GND
L
2-wire application circuit with pull-down loading @ Vbir2
8.2 3-Wire Applications
= VCC
"I—_l_g Vele
VP = - VP out = OuT
18
S
a)
W L W MT5201 seL gH
-
LOAD P
1] Vipbo LED F} # GND
GND
<
3-wire application circuit with pull-down loading (MT5201DT-PNP) @ Vbir2
= VCC
2
I— 5
sk :
T
VP = VP ouT = OUT
ik
m
VN = — VN  MT5201 sEL
LOAD =
L Voo LED P & GND
GND
<

3-wire application circuit with pull-up loading (MT5201DT-NPN) @ Vbir2

magntek.com.cn | Magnetic Tech Makes Magic Change




Now Part of

MT5201 MagnTek | NOVOSENSE
Integrated Solution for Position Detection

9 Characteristic Performance

VOP/VRP vs. Temperature (level I)
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9 Characteristic Performance (Continued)

VLDO vs. ILDO (-40°C)

5.5
5
45 T —27V
g 4 —33v
3.5
273 —5V
>
2.5 12V
2 24V
1.5
OmA 5mA 10mA 15mA 20mA 25mA =30V
ILDO(mA)
LDO Output Voltage & LDO Output Current vs. Supply Voltage @ -40°C
O,
VLDO vs. ILDO (25°C)
5.5
5
4.5 e . —27v
§ 4 —33V
3.5
a
S 3 —5V
2.5 12V
2 24V
1.5
OmA 5mA 10mA 15mA 20mA 25mA =30V
ILDO(mA)
HEIENI  LDO Output Voltage & LDO Output Current vs. Supply Voltage @ 25°C
[}
VLDO vs. ILDO (105°C)
5.5
5
4.5 \ — 2.7V
g 4 — —33V
35 e
a
S 3 —5V
2.5 12V
2 24V
1.5
OmA 5mA 10mA 15mA 20mA 25mA =30V

ILDO(mA)

Figure.11 LDO Output Voltage & LDO Output Current vs. Supply Voltage @ 105°C
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10 Package Material Information (For Reference Only — Not for Tooling Use)

10.1 DFN 2*3 8L Package Information

XXXX

1 Product ID

Yww
eeeeemeemeen L DateCode: week (01~55)
. TR e ey e
Pin1 | % {0 DateCode: year (0~9)

FlV[CNPAN DFN 2*3 8L Chip Marking Spec

n - - 2 1 P
— 5 i
,.,]13 o | : g
. 1 O O
N O
Bottom View Top View

Sl[NMIEMN DFN 2*3 8L Package Drawing

Min Max Min Max
A 0.700 0.800 0.028 0.031
Al 0.000 0.050 0.000 0.002
A3 0.203 REF 0.008 REF
D 2.950 3.050 0.116 0.120
E 1.950 2.050 0.077 0.081
D1 1.400 1.600 0.055 0.063
E1 1.600 1.800 0.063 0.071
b 0.200 0.300 0.008 0.012
e 0.500 TYP 0.020 TYP
k 0.200 MIN 0.008 MIN
L 0.300 0.400 0.012 0.016
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11 Copy Rights and Disclaimer

1. This document may not be reproduced or duplicated, in any form, in whole or in part without prior

written consent of MagnTek . Copyrights © 2022, MagnTek Incorporated.

2. MagnTek reserves the right to make changes to the information published in this document at

anytime without notice.

3. MagnTek’ s products are limited for use in normal commercial applications. MagnTek’ s products are
not to be used in any device or system, including but not limited to medical life support equipment and

system.

For the latest version of this document, please visit our website: www.magntek.com.cn
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