N AXI/

36V-Capable Overvoltage Protector with
Regulated Output Voltage

General Description Features
The MAX14562 protects valuable consumer circuits ¢ Input Voltage Protection Up to +36V
against voltage faults of up to +36V. This robust protec- + Preset Regulated Output Voltage (+5.15V typ)

tion is implemented in a three-step scheme for a superior
result. If the input is below the preset regulated output- ¢ g‘vtv?tgcrr?ted 160m< (typ) N-Channel MOSFET

voltage (VPROV) threshold, the output tracks the input

minus the voltage drop (RON X ILOAD) across the pass ¢ Soft-Start to Minimize In-Rush Current
FET. If the input exceeds VPROV, the output is regulated + Overvoltage Cutoff Protection +8V (typ)
to VPROV. If the input rises further and exceeds the over- + Th | Shutd Protecti
voltage lockout cutoff threshold (VovLO), the output is erma utdown Frotection
disconnected from the input. ¢ -40°C to +85°C Operating Temperature Range
A low resistance 160mQ (typ) FET is integrated in the
MAX14562, effectively reducing the component count
and application footprint. The MAX14562 also features = =
thermal shutdown protection against a short-circuit orde"ng Information
event. PART TEMP PIN- TOP
The MAX14562 is specified over the extended -40°C to RANGE PACKAGE MARK
+85°C temperature range and is available in 8-pin TDFN _40°C to X
(2mm x 2mm) package. MAX14562ETA+T .g5oc  BTDFN-EP"  ADI
= = +Denotes a lead(Pb)-free/RoHS-compliant package.
Ap P lications T = Tape and reel.

Mobile Phones Digital Cameras "EP = Exposed pad.

Smartphones Bluetooth Headset

Portable Media Player E-Book

PDAs Mobile Internet Device

Typical Operating Circuit
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MAX14562 VBUS
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- APIC WITH
10kQ
0 HS USB
CoK|—e
GND EN
*ONLY TDFN. —é—
N
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For pricing, delivery, and ordering information, please contact Maxim Direct at 1-888-629-4642,
or visit Maxim’s website at www.maxim-ic.com.
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MAX14562

36V-Capable Overvoltage Protector with
Regulated Output Voltage

ABSOLUTE MAXIMUM RATINGS
(Voltages referenced to GND.)

-0.3V to +40V
-0.3V to +6V
-0.3V to +6V
Continuous Current Through IN/OUT
8-PIN TDFN ...ttt +1.6A
10ms Current Through IN/OUT
8-PIN TDFN ..o +2A

Continuous Power Dissipation (TA = +70°C):

8-Pin TDFN (derate 11.9mW/°C above +70°C) .......... 953mW
Operating Temperature Range ..............cccoo..... -40°C to +85°C
Storage Temperature Range ...... ...-65°C to +150°C

Junction Temperature ..........coovevviiiiiiiiieiie e +150°C
Lead Temperature (soldering, 10S) ......cccocoviiriiiirinnnns +300°C
Soldering Temperature (reflow) ..o, +260°C

Stresses beyond those listed under “Absolute Maximum Ratings” may cause permanent damage to the device. These are stress ratings only, and functional
operation of the device at these or any other conditions beyond those indicated in the operational sections of the specifications is not implied. Exposure to absolute

maximum rating conditions for extended periods may affect device reliability.

PACKAGE THERMAL CHARACTERISTICS (Note 1)

TDFN
Junction-to-Ambient Thermal Resistance (8JA) ...... 83.9°C/W
Junction-to-Case Thermal Resistance (8JC).............. 37°C/W

Note 1: Package thermal resistances were obtained using the method described in JEDEC specification JESD51-7, using a four-

layer board. For detailed information on package thermal considerations, refer to www.maxim-ic.com/thermal-tutorial.

ELECTRICAL CHARACTERISTICS
(VIN = +2.2V to +36V, TA = -40°C to +85°C, unless otherwise noted. Typical values are at V|N = +5.0V and Ta = +25°C.) (Note 2)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS
Input Voltage VIN 2.2 36 Y
louT = OmA, VIN = 6.5V 4.85 5.15 5.45
Preset Regulated Output Voltage VPROV louT = 200mA, VIN = 6.5V 4.75 515 5.45 Y
louT = 800mA, VIN = 6V (Note 3) 4.75 515 5.45
VIN > VPROV VPROV %
Output Voltage V | = 0mA
P ¢ ouT ouT VIN < VPrOV (Note 4) VIN %
Overvoltage Lockout Cutoff -
Threshold Rising VOovLO IN rising 7.44 8 8.56 Y
Overvoltage Lockout Hysteresis % of typ VovLO 1 %
EN = low, VIN = 4.5V, louT = OmA 120 260
Input Supply Current lIN — oW, YIN SV, lout = Om LA
EN = low, VIN = 7V, louT = OmA 300 550
Input Shutdown Current lIN_Q EN = high, V|N = 3V 25 5 bA
OUT Shutdown Current VIN = 5V, VouT = 4V, EN = high -1 +1 LA
On-Resistance RoN VIN = 4.75V, loyT = 100mA 280 mQ
LDO Load Capacitance louT up to 0.8A 10 uF
DIGITAL SIGNALS (EN, ACOK)
EN Input High Voltage VIH 1.4 %
EN Input Low Voltage VIL 0.4 %
EN Input Leakage Current ILEAK | VEN =0V or 5.5V -150 +150 nA
—_— Vio = 8.3V, ISINK = TmA (see Typical
ACOK Output Low Voltage VoL Operating Circuit) 0.4 \
ACOK Leakage Current Vio = 3.'3\/’ ACO.K deasserted (see Typical -200 +200 nA
Operating Circuit)
2 AKX




36V-Capable Overvoltage Protector with
Regulated Output Voltage

ELECTRICAL CHARACTERISTICS (continued)
(VIN = +2.2V to +36V, TA = -40°C to +85°C, unless otherwise noted. Typical values are at VIN = +5.0V and Ta = +25°C.) (Note 2)

PARAMETER | symeoL | CONDITIONS MIN TYP MAX | UNITS
TIMING CHARACTERISTICS (Note 4)
Input Debounce Time {DEB VIN_MIN < VIN = VOVLO until charge pump 10 20 35 ms
turns on, see Figure 1
ACOK Time (ACOR VIN_MIN < VIN < VOVLO to AQOK low until 20 40 70 ms
charge pump turns on, see Figure 1
, , RLOAD = 100Q, CLoAD = 1uF, VouT =
Turn-on Time During Soft-Start tON 20% of VIN to 80% of VIN, see Figure 1 48 us
' VIN > VOvLO to VoUuT = 80% of VPROV,
Overvoltage Turn-Off Time tOFF RLOAD = 1009, see Figure 1 1 us
THERMAL PROTECTION
Thermal Shutdown TSHDN 150 °C
Thermal Hysteresis THYST 20 °C

Note 2: All devices are 100% production tested at TA = +25°C. Limits over the operating temperature range are guaranteed by
design and not production tested.

Note 3: Thermally limited, guaranteed by design, and not production tested.

Note 4: In linear mode, as louT increases, the OUT voltage drops due to a voltage across Q1 (see Functional Diagram).

Note 5: All timing characteristics are measured using 20% and 80% levels unless otherwise specified.

A toFF | toEB
> - »
VovLo — ‘ :
i BN
VpRov e
IN AR
MIN I T
! t0EB | i i S
- . QB |
vy A - s
out e \ 3 _»/i 3 \I
> v v ;
or +__/ﬂ \ L \I
m 3 |
> ‘ ‘ 1 : ‘
' tAcoK + tAcoK ! ' _1pEB
ACOK 1 L
>

Figure 1. Enable/Select Time
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MAX14562

36V-Capable Overvoltage Protector with
Regulated Output Voltage

Typical Operating Characteristics

(CIN = 1uF, Cout = 4.7uF, Ta = +25°C, unless otherwise noted.)

NORMALIZED ON-RESISTANCE

IN SUPPLY CURRENT vs. IN VOLTAGE IN SUPPLY CURRENT vs. TEMPERATURE vs. SUPPLY VOLTAGE
300 - 200 — o 16 — -
Ve =0v |2 o VB0V : 15 A lor = 100mA £
250 : g : \ LDO ABOVE 5.15V |2
_ 160 : 8 z
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= = — z v
/ d | =& = 08
20 Vin=2.2V 0.7
0 0 ‘ ‘ 06
0 10 20 30 | 40 1510 35 60 85 20 25 30 35 40 45 50 55
IN VOLTAGE (V) TEMPERATURE (°C) SUPPLY VOLTAGE (V)
NORMALIZED ON-RESISTANCE
vs. TEMPERATURE Vprov vs. TEMPERATURE OUT VOLTAGE vs. IN VOLTAGE
14 = 5.20 ; « 6 o
lour=100mA | g Vin =6V g lour = 100mA |2
13 | EACH Vi CURVE IS NORMALIZED ——f& louT = 100mA g — g
e INDEPENDENTLY AT 25°C z 5.18 S > S
2 12 // /
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@ M 7 =516 4
g 10} A 3 = 3
e [ Vw=3v L~ £ I =
SIS / 1 514 £
=
S 08
= \ 5.12 :
07 | Vn=42V
06 ‘ 5.10 0
40 15 10 35 60 8 4 510 35 60 85 0 10 20 30 40
TEMPERATURE (°C) TEMPERATURE (°C) IN VOLTAGE (V)
NORMALIZED DEBOUNCE TIME
vs. TEMPERATURE VovLo vs. TEMPERATURE
120 N 8.00 o
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115} lout = 100mA g £
=110 7.9
& /
S 1.05 N |_—
2 \ =
S 1.00 S 79
@ \ =
= 095
=
S 090 7.85
=
0.85
0.80 7.80
40 15 10 35 60 8 4 15 10 35 60 85
TEMPERATURE (°C) TEMPERATURE (°C)
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36V-Capable Overvoltage Protector with
Regulated Output Voltage

Typical Operating Characteristics (continued)

(CIN = 1uF, Cout = 4.7uF, Ta = +25°C, unless otherwise noted.)

IN RISE TRANSIENT RESPONSE
(lout = 10mA)

IN FALL TRANSIENT RESPONSE
(lout = 10mA)

MAX14562 toc09 MAX14562 toc10
Yoo ¥ T
e IN 6V provsmmimmbam = 0 N
ouT ouT
. v : .
verou V/div iy V/div
EN EN
w 5V/div o 5V/div
ACOK ACOK
w 5v/div o 5V/div
250us/div 250ps/div
LOAD TRANSIENT LOAD TRANSIENT
(VEN=0V) (VEN=0V)
MAX14562 toc11 MAX14562 toc12
P IN i IN
o 5V/div o 1 sv/div
ouT ouT
o A sv/div v | 5v/div
ACOK { ACOK
oV . ov 5V/div
800mA SVfdiv 800mA 1
4 lour S00mAG
. m v
10mA _ 500mA/div 10mA
200ns/div 200ns/div
SWITCH TURN-ON TIME RESPONSE SWITCH TURN-OFF TIME RESPONSE
(RLoAD = 10002) (RLoaD = 100Q2)
MAX14562 toc13 MAX14562 toc14

E ' ‘ H H H H H H H H j
5V " " \1} . ]

AN qn 0 I
ov T T O A P R PP SV/div o : Sv/div
o : 5V/div o | sviaiv

Rl e l """""""""""" ACOK 33V 1 ACOK
O i : 5V/div ov 4 svidiv
10ms/div
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MAX14562

36V-Capable Overvoltage Protector with
Regulated Output Voltage

Typical Operating Characteristics (continued)

(CIN = 1uF, Cout = 4.7uF, Ta = +25°C, unless otherwise noted.)

5V
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5V
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ov

POWER-UP RESPONSE

(CLoap = 470yF)

MAX14562 toc15

........................

........................

10ms/div
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ACOK RESPONSE (OVERVOLTAGE CONDITION)
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36V-Capable Overvoltage Protector with
Regulated Output Voltage

Pin Configuration

TOP VIEW

OUT_0UT ACOK_GND
EERDRD

AN

MAX14562
S il
10 i20 130 14
N N BN NC

TDFN

(2mm x 2mm)
*CONNECT EXPOSED PAD TO GND.

Pin Description

PIN NAME FUNCTION

Overvoltage Protection Input. Bypass IN with a 1uF ceramic capacitor to get +15kV HBM ESD
1,2 IN protection. No capacitor is required for +2kV HBM ESD protection. Externally connect both IN
pins together.

3 EN Active-Low Enable Input. Drive EN low to turn on the device. Drive EN high to turn off the device.
N.C. No Connection. Not internally connected.
5 GND Ground
Open-Drain Flag Output. ACOK is driven low after input voltage is stable between minimum VIN
6 ACOK and VovLO after soft-start time (double of debounce time). Connect a pullup resistor from ACOK

to the logic 1/O voltage of the host system.

Overvoltage Protection Output. Bypass OUT with a 1uF or larger ceramic capacitor (see Table 1).

7.8 out Externally connect both OUT pins together.

— EP Exposed Pad. Connect EP to GND.

MAXIN 7
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MAX14562

36V-Capable Overvoltage Protector with
Regulated Output Voltage

Functional Diagram
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Detailed Description

The MAX14562 features the overvoltage protection to
the charger input VBUS line when a travel adapter (TA) is
used. In addition, the MAX14562 features a low 160mQ
(typ) on-resistance internal FET (Q1) and protects the
low-voltage system against voltage faults up to +36V.

The MAX14562 features three-step overvoltage pro-
tection. When the input is below the preset regulated
output-voltage (VPROV) threshold, the output follows
the input minus the voltage drop across the pass FET
(RON x ILoAD). When the input exceeds VpPROv, the
output is regulated to VPROv. If the input rises further
and exceeds the overvoltage lockout cutoff (VOVLO)
threshold, the output is disconnected from the input. The
MAX14562 also features thermal shutdown protection
against short-circuit events.

Soft-Start
To minimize inrush current, the MAX14562 features a
soft-start capability to slowly turn on Q1.

Soft-start function permits the device to charge the load
capacitor up to 1000uF by controlled current. The soft-
start is initiated when the debounce time ends (OUT

starts charging) and ends when ACOK is asserted low,
15ms (typ).

Linear Mode
When the input voltage exceeds the minimum IN volt-
age but is below VProv, OUT follows IN with a minimum
voltage drop (RON X ILOAD) across pass FET after the
debounce time, tDEB, and ACOK is asserted.

The LDO mode needs a capacitor on OUT. The recom-
mended value is 10uF for load currents up to 800mA
(Table 1).

Preset Regulated Output-Voltage Mode

(PROV)

When IN goes above the preset regulated output voltage

(VPROV), Q1 provides a constant voltage of VPROV at
OUT, and ACOK is asserted.

Table 1. Recommended Load Capacitance

LOAD CURRENT (mA) LOAD CAP (uF)
10 1
50 2.2
100 4.7
800 10
W XXV




36V-Capable Overvoltage Protector with
Regulated Output Voltage

Overvoltage Lockout Mode (OVLO)
When IN goes above the overvoltage lockout threshold
(VovLo), OUT is disconnected from IN and ACOK is
deasserted. Power dissipation increases when the input
goes higher than VPROV. The overvoltage lockout thresh-
old is set to further the power dissipation. When IN drops
below VOvVLO, the debounce time starts counting. After
the debounce time (2 x tbeB), OUT follows IN again and
ACOK is asserted.

Thermal Shutdown
The MAX14562 features a thermal shutdown function
necessary to protect the device. The device turns off
and ACOK is deasserted when the junction temperature
exceeds +150°C (typ). When the temperature drops
20°C (typ) below 150°C (typ), the device turns back on
and Q1 is turned on after the debounce time.

MAXIN

Applications Information

Power-Supply Decoupling
Bypass IN pin(s) to ground with a 1uF or larger ceramic
capacitor placed as close as possible to the device.

Chip Information

PROCESS: BiICMOS

Package Information

For the latest package outline information and land patterns,
go to www.maxim-ic.com/packages. Note that a “+”, “#”, or
“-“in the package code indicates RoHS status only. Package
drawings may show a different suffix character, but the drawing
pertains to the package regardless of RoHS status.

PACKAGE | PACKAGE OUTPUT LAND
TYPE CODE NO. PATTERN NO.
8 TDFN-EP T822+1 21-0168 90-0064
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http://pdfserv.maxim-ic.com/package_dwgs/21-0168.PDF
http://pdfserv.maxim-ic.com/land_patterns/90-0064.PDF

MAX14562

36V-Capable Overvoltage Protector with
Regulated Output Voltage

Revision History

REVISION | REVISION PAGES
NUMBER DATE DESCRIPTION CHANGED
0 9/10 Initial release —

’ 8/11 Removed SC70 pin information from data sheet. Added additional conditions to 1923709
Preset Regulated Output Voltage parameter in the Electrical Characteristics table T

Maxim cannot assume responsibility for use of any circuitry other than circuitry entirely embodied in a Maxim product. No circuit patent licenses are implied.
Maxim reserves the right to change the circuitry and specifications without notice at any time. The parametric values (min and max limits) shown in the Electrical
Characteristics table are guaranteed. Other parametric values quoted in this data sheet are provided for guidance.
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