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Overview

»Over Current Protection

— Hall Effect Sensor

— Current Limiting

¢ Temperature Sensor
— Case temperature
— 1C switch
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Over Current Protection — Hall Effect Sensor

¢ ACS/12ELCTR-05B-T

Pin 8: VCC
Pin 7: VOUT

Pin1: 1P+ . - \ Pin 6: FILTER
Pin 2 IP+ T Pin 5: GND —
Pin 3: IP- 3 - ‘ I‘-||:)+ to IP— — 0'0012 Q
Pin 4: IP- )

Output Voltage versus Primary Current

® Voteip=0=22V

- < Sensitivity = 185 mV/A

. =

L[]
9 8 .7 6 5 432401 2 3 456 7 8 9
Ip (A)

http://www.allegromicro.com/en/Products/Part_Numbers/0712/0712.pdf
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Over Current Protection — Hall Effect Sensor
& ACST712ELCTR-05B-T

\VCC
{Pin 8)

¢ I, &I, isolated fromV , V

T & GND

Dri

CC? out?

Sense Temperature

‘J Cogflicient Trim . ‘ Plns 3 & 4 — IOUt
IS L .
;%‘ L i _M’T* Reow) \ ‘ PlnS 1 & 2 - Im

= 3
£ | - ‘
Ot ‘ . & Filter: t... =0.35/f
' ‘ * Yrise . -3dB

Cr (nF) tr (us)

FILTER | f-3dB = 20 kHZ

(Pin6) 0 g?
T 1 :

I 17.4
321 Cf = 7

http://www.allegromicro.com/en/Products/Part_Numbers/0712/0712.pdf 68.2
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Over Current Protection — Signal Processing

+V 34
matn amp supply

comparator
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Over Current Protection — Signal Processing

V4

main amp supply +5V 25V + 0.7V
R

Irq_ "i..":: ’
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Over Current Protection — Signal Processing

Va5

main amp supgly 25V+0.7V TTL low =

/Too much |
titning

& cottrol

coth pratat o

ECET 107,

157 J{}/ J7
2.5V -3.2 V reference

—
J ] 50 mV hysteresis

o et
ity
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Over Current Protection — Signal Processing

V4

wain amp supply TTL low = Retriggerable one-shot

Too much | or RS Flip flop ?
How do you reset ?

timing
& cortrol
ECET 109,

il 159, 1 209

cott pratat o

—

=

—

QOWer 0.5 sec
2 Toomuch|  delay
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Over Current Protection — Signal Processing

Wy High side switch — LED
maln anp supply or

Logic control of power supply

—

timing . o et
& cortrol inntetface

ECET 257

I I ' -1
i .

QOWer Too much | 0.5 sec
A delay

cott pratat o
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Over Current Protection — Signal Processing

+V 43
thaitl amp supply

cotm patator

> 1l

Atmel microcontroller

—
=
—

POy et
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Over Current Protection — Signal Processing

+V 43
thaitl amp supply

cotm patator

1l
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Current Limiting - performance

low voltages out

=> whatever current R,,.4 needs

I

R, SMaller
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Current Limiting - performance

low voltages out

=> whatever current R,.4 needs

| demand too high
I

R, SMaller
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Current Limiting - performance

low voltages out

=> whatever current R,.4 needs

| demand too high
I => |4 limited to I,

R, SMaller
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Current Limiting - performance

low voltages out

=> whatever current R,.4 needs

| demand too high
I => |4 limited to I,

R)0aq SMaller & V.., dropped as set by R,

IIoad
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Current Limiting - performance

low voltages out

=> whatever current R,.4 needs

| demand too high
I => |4 limited to I,

R)0aq SMaller & V.., dropped as set by R,

—_ *
Vload - Isc RIoad

IIoad
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Current Limiting - performance

low voltages out

=> whatever current R,,.4 needs

| demand too high
I => |4 limited to I,

R)0aq SMaller & V.., dropped as set by R,

—_ *
Vload - Isc

§ constant {)
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Current Limiting - Positive side schematic

R, small 0.x Q

normal operation

IIoad < ISC
Rlood Q2 off => no effect

i
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Current Limiting - Positive side schematic

R, small 0.x Q

normal operation

IIoad = ISC
Riood Q2 off => no effect

% Iload" => Vg B

R sc
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Current Limiting - Positive side schematic

R, small 0.x Q

normal operation

IIoad = ISC
Riood Q2 off => no effect

Lt ®

V

=0.7V

R sc
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Current Limiting - Positive side schematic

R, small 0.x Q

normal operation

IIoad = ISC
Riood Q2 off => no effect

i Iload" =>V *

R sc

Vi =07V =>
Q2on => Q1V shorted
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Current Limiting - Positive side schematic

R, small 0.x Q

normal operation

IIoad = ISC
Riood Q2 off => no effect

i Iload‘t => Vg B

R sc

=0.7V => ‘
Q2on => Q1V shorted
Purdue University ECET 257 Q1 off => I ‘

V

R sc
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Current Limiting - Positive side schematic

R, small 0.x Q

normal operation

IIoad = ISC
Riood Q2 off => no effect

i

Vi .=0.7V =>
Q2on => Q1 V ¥shorted

Purdue University ECET 257 A1 off =>




Current Limiting - Problem

Viupoly = 30V
RIoad = 802
Vload max — 2OVP
T,=50°C
©,,= 7.5 °C/W

PQ shorted load — ?
T,=7

Purdue University

ISC > VIoadP/RIoad

> 20V, /8Q = 25A,
pick I, = 2.8A
Rec = 0.7V/ 2.8A = 0.250

Posnort = (B0V * 2.8A) /2 = 42W
T,=50°C + 42W * 7.5 °C/W
= 365°C => smoke!

ECET 257 Power & RF Electronics




Current Limiting - Problem

ISC > VIoadP/ I:eload

Vsupply = 30V piCk Isc = 2.8A
RIoad = 80

Vload max — 2OVP -I_J = 365°C => smoke'!
T,=50°C

— 0
©3a= 7.5 °C/W Why does it not burn up when the

load 1s not shorted?

P8y dherted foee — 7 What are we going to do?
T,=7

Purdue University ECET 257 Power & RF Electronics




Overview

¢ Current Limiting

— performance positive side schematic
operation  problem

»Temperature Sensor

— Case temperature
— 1C switch
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Temperature Switch

T=T+HO.+Q Heat sink temperature = ?
1=T-HEe.+Q Temperature switch
MAXG6501 - 95°C
T <95°C => output open
3.3k pullup to 5V

T > 95°C => output low
bt Hysteresis pin

MAX6502 V+ => 10°C

85 °C to go high

T =13)°C—195\/Q1% +02\A)49°

Mounting ?

SOT23-5
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