JULL| FEBAERAS

MAO93 & A 5~ fif



CONTENTS

01 AMRIL &5 [ 35 A8

02 NPN PNPE BB IR

03 MA 93 B 34 38 3t 3 BB

:



> AMRIELFE 7S (35 85-1

73 1a1

75 E2
IC (Hi2)HZmIR

BEE BEE

ICEE(I2E) B =5IR

BEE BEE BEE

AIEMERETS E IETER S [



> AMRELFETS [E5ER-2

Q Question summary :

Q1. A EEARB2ERRRIT - FEZAZREABRBEEBIE EAE—REE?
Q2. AT EEBEFRMAR1AERRRT -  SBAMREE - BEMEIE EAISBEE?
Ans :

MA93(AMR)ZE m R BERLEKF A [@RY%I% - 41 FALARFRE - E= —E1DHVIEFEE
» A Z2DRVHRIR - KRB FIALE KR I4R 5 7 BEIEfE I EIMA93

7512

IC (fIiE)¥ &R

%



> AMRZEX &7 a5 AR -3

& FEEDENERP(HRS) - #RTEBARE - SFEMBNEANEN - EEER
AmhEARE TEEHNEUS  ZREAKENKEZVAEMERTEESEREN

HHREERBZMER

a3

o o IC marking (1E H ) ¥i & IR

MA93AIE=E Aol BE R A

& MA93E 75 bl R RE, £ B #8R&1C marking
I ¥ e 3R BV IE A fe T 4R
& MA93 Bop and Brp &R {ERIRE

\_

L]



NPN PNPE

2 I i R 2 55 AR

AMR SIGNAL >

PNP
-
CONTROL OUTPUT
EMABLE
LOGIC S— +—) ouT PIN
NPN
—ouTPUT[Y
ENABLE N
Fd
PN
CURRENT DIRECTION CURRENT
DETECTOR

Block Diagram of Auto-configuration Function

@ EICAEEET A —E B EEAIEARRAERIC out pin(fdiil)E LEHREBERSE
MAEBERL - FEIGHEE—ELatch Device(12HY28)HRKE1E L S ENPNILPNPR
ERE AR - FEULTNEECI EIRNPN/PNPE AN EIF st LIEFIHA—ERE
BOME[ O] 5E X & A B i L = VAV TN BE




MA93s{ Zh4H a &5 AR -1

TYPICAL APPLICATION CIRCUIT

SYMBOL RECOMMEND

R1

10Q or 0Q), depends on different load conditions, refer to application notes
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2-Wire Typical Circuit
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3-Wire Typical Circuit

For both pull-up and pull-down load in 3-wire applications a constant current will be provided to LD1
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R1 selection guide in 2-wire applications

The 2-wire cylinder application circuit employing the MA93 is demonstrated in following
recommend circuit. A decoupling capacitor Csurand resistor R1. In 2-wire application, the

PCB is connected to a load element with the load resistance RL and load current IRL.

~

B 5

supply

Recommended 2-wire cylinder application circuit

(for simplity the LED pad and SEL pad are not shown)
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R1 is added to relieve the IC overheating issue when IRL is high, after adding R1, the total PCB power will be
distributed between R1 and the IC. In 2-wire application, if R1.IRL<3V, the VDD will be clamped by the IC at around 3V,
so the power consumption is given by:

PPCB = VDD x IRL =3V x IRL (1)
PR1 =12RL*R1  (2)

PIC = PPCB x PR1 =3V x IRL - IZRL x R1(3)

Following table is the power distribution for typical Iz, value, @ R1=10Q

I, (MA) Ppce (MW) P, (MW) @ R1=10Q P,c (mW) @ R1=10Q
2 6 0.04 5.96
20 60 4 56
50 150 25 125
100 300 100 200
200 600 400 200

Following table is the power distribution for typical R1 value, @ Iz, =50mA

I, (mA) Pocg (MW) P, (MW) @ R1=10Q P,c (mMW) @ R1=10Q
0 150 0 150
5 150 125 1375
10 150 25 125
20 150 50 100
50 150 125 25

All these data can be derived through the equation (1)~(3) For IRL in the range of

2mA~200mA, we recommend R1=10Q

/iR
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In addition, we recommend reading through the following important notes:

1.

R1 s power limit should be checked, especially for small-package SMT resistors. Customer
should calculate their PR1 through equation (2) to make sure it does not exceed R1 s power limit.
In cases when the IC heating issue is not severe (e.g., when IrL is very low), R1 can be simply 0Q

MAQ93 has internal over temperature protection mechanism to prevent it from over-heating and
thermal damage. The following equation can be used to estimate the IC

s temperature rise:

Ts=Ta+ Resax Pic (4)
Where Ty is IC s internal junction temperature, Ta is environment temperature, Reua is thermal

resistance. If Ty exceed 130°C, the IC will enter over-temperature protection mode where the output
driver is turned off momentarily.

Thermal resistance Reua depends strongly on the PCB layout. ReJa should be minimized the
reduce the IC’s internal temperature rise and prevent it from entering over-temperature mode. The
next section provides some design guidelines for PCB layout. It is estimated that Resa =430°C/W
can be achieved the layout presented int eh following section.

It is also possible to pick a higher R1 value to reduce the IC’s power consumption Pic. But it should
be noted that choosing a different R1 only changes the distribution of the total PCB power Prcs, it
does not reduce Prcs.

R1 greater than 3V/IrL is not recommended.
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RECOMMEND PCB Layout guidelines

1.

For the purpose of better heat dissipation, apply mass copper clad on the PCB back side,
also apply copper clad on the front side if the PCB area allows.
The routing line of Vcc, OUT and GND pad should be greater than 10mil because they are

large current pads.If PCB area allows, increase these lines width to 20mil or even use
copper clads to route these lines.

The SEL and LED are small current pads, so PCB trace connected to those 2 signals
can have the minimum width.

At least 2 vias are required on the GND copper clad. More vias help to conduct the heat
more efficiently
Add teardrops around PCB pads to increase reliability and to avoid high voltage tips.

If possible, apply 2-ounce copper on the PCB for better head dissipation.

Front side Back side __//TW |E”~
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