NCV8518

Low Dropout Linear
Regulator with Watchdog,
Wake Up, RESET, and
ENABLE

The NCV 8518 device is a precision micropower voltage regulator.
It has a fixed output voltage of 5.0 V and regulates within £2%. It is
suitable for use in al automotive environments and contains al the
required functions to control a microprocessor. This device has low
dropout voltage and low quiescent current. It includes a watchdog
timer, adjustable reset, wake up and enable function. Also
encompassed in this device are safety features such as thermal
shutdown and short circuit protection. It is capable of handling up to
45V transients.
Features
e Qutput Voltage of 5.0V
e +206 Output Voltage
® [ouT Up to 250 mA
e Micropower Compatible Control Functions:

— ENABLE

— Watchdog

— RESET

— Wake Up
e NCV Prefix for Automotive and Other Applications Requiring Site

and Control Changes
e | ow Dropout Voltage
® | ow Quiescent Current of 100 pA
® Protection Features:

— Thermal Shutdown

— Short Circuit

— 45V Operation
® | ow Sleep Mode Current lessthan 1.0 pA

Applications
e Tire Pressure Monitor
e Battery Powered Consumer Electronics
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ORDERING INFORMATION

See detailed ordering and shipping information in the package
dimensions section on page 9 of this data sheet.
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NCV8518

PIN CONNECTIONS

SOIC-8 EP SOIC-16 EP
1 8 1
Wake Upe={ O T RESET neell O Eswake Up
GND FoOWDI NC Fo RESET
Delay 5 FT ENABLE GND = FoNC
NC — o WDI
VouTt ™ FoV,
out IN Delay 5 FoNC
NC S Fo ENABLE
NC = FoNC
Vour ™ F Vin
PIN FUNCTION DESCRIPTION
Pin
SOIC-16
SOIC-8 EP E PAD Symbol Description
4 8 Vourt Regulated output voltage.
5 9 VN Input supply voltage.
7 13 WDI CMOS compatible input lead. The watchdog function monitors the falling edge of
the incoming signal.
2 3 GND Ground connection.
6 11 ENABLE ENABLE control for the IC. Positive logic.
8 15 RESET CMOS compatible output RESET goes low whenever Voyt drops by more than
7.0% from nominal, or during the absence of a correct watchdog signal.
3 5 Delay Buffered reference voltage used to create timing current for RESET and Watchdog
threshold frequency from Rpejay,
- 1,2,4,6,7, NC No Connection.
10,12, 14
1 16 Wake Up Continuously generated signal that interrupts the microprocessor from sleep mode.
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NCV8518

MAXIMUM RATINGS

Rating Symbol Value Unit
Input Voltage VN, ENABLE -0.3t0 45 \%
Output Voltage VouTt -0.3t0 +7.0 \
ESD Susceptibility (Human Body Model) - 2.0 kv
Logic Inputs/Outputs (Reset, WDI, Wake Up, Delay) - -0.3t0 +7.0 \%
Operating Junction Temperature Ty —-40 t0150 °C
Storage Temperature Range Ts -55 to +150 °C

Package Thermal Resistance, SOIC-8 EP - - -
(Please refer to Thermal Characteristics table)

Package Thermal Resistance, SOIC-16 EP (Note 1)

Junction—-to—-Case Reac 15 °CIW

Junction—-to—Ambient Reia 56 °C/W
Moisture Sensitivity Level MSL

SOIC-16 EP (Case 751R) 1

SOIC-8 EP (Case 751AC) 1

Lead Temperature Soldering: Reflow

Leaded Part 60-150 sec above 183°C, 30 sec max at peak - 240 peak °C

Lead-Free Part 60-150 sec above 217°C, 40 sec max at peak - 265 peak °C

Maximum ratings are those values beyond which device damage can occur. Maximum ratings applied to the device are individual stress limit
values (not normal operating conditions) and are not valid simultaneously. If these limits are exceeded, device functional operation is not implied,
damage may occur and reliability may be affected.

THERMAL CHARACTERISTICS (SOIC-8 EP)

Rating Typical Unit

Junction—to-Lead °C/W
Single Layer PCB (Note 2) 61
Single Layer PCB (Note 3) 26
4-Layer PCB (Note 4) 21

Junction—-to—Ambient °C/W
Single Layer PCB (Note 2) 189
Single Layer PCB (Note 3) 93
4-Layer PCB (Note 4) 68

Single Layer PCB, 2-0z copper.

1-0z copper, 0.079 inch2 (50 mm2) copper area, 0.062” thick FR4.
1-0z copper, 0.804 inch? (518 mm2) copper area, 0.062” thick FR4.
1-0z copper, 0.804 inch2 (518 mm2) copper area, 0.062” thick FRA4.

N =
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NCV8518

ELECTRICAL CHARACTERISTICS (-40°C < T3<150°C; 6.0 V < V) <28V, 100 pA < IgyT £ 150 mA, C, = 1.0 uF, Rpelay = 60 k;

unless otherwise specified.)

Characteristic | Symbol Min Typ | Max I Unit
Output
Output Voltage Vour 4.9 5.00 5.10 \Y,
-2% +2%
Dropout Voltage (VN = VouT lout = 150 mA) (Note 5) Vpo - 425 750 mV
Load Regulation Regioad - 5.0 30 mV
(ViN =13.5V, 100 pA < lgyT £ 150 mA)
Line Regulation Regjine - 5.0 20 mVv
(6.0V<V|NE28Y, loyT =5.0 mA)
Current Limit lim 255 400 - mA
Thermal Shutdown (Guaranteed by Design) T Imax 150 180 210 °C
Quiescent Current lo nA
(ViN =135V, lgyT = 100 pA, 150 mA, ENABLE = 2.0 V) - 100 150
(ENABLE =0 V) - - 1.0
RESET
Threshold Voltage 1 - 4.50 4.65 475 v
Output Low - - 0.2 0.4 \
(RLoap =10k to Vout, Vout =1.0V)
Output High (R_oap = 10 k to GND) - Vout - 0.4 Voutr — 0.2 - \%
Power On Reset Delay Time |15) ms
(Vin =13.5V, Rpelay = 60 K, lout = 5.0 mA) 2.0 3.0 4.0
(VIN =135V, RDeIay =120k, loytr = 5.0 mA) - 6.0 -
Watchdog Input
Threshold WDlhign 30 50 70 %Vout
WDl 25 100 - mV
Hysteresis —D_ hys
Input Current (WDI = 6.0 V) - - 0.1 2.0 uA
Wake Up Rising Edge to WDI Falling Edge Delay - 5.0 - - us
Wake Up
fe———
WDI [}
ENABLE (Note 6)
Input Threshold Vih(EN) \%
Logic Low - - 0.8
Logic High 2.0 - -
Input Current (ENABLE = 2.0 V) - - 3.0 10 uA

5. Measured when the output voltage has dropped 2% from the nominal value.

6. A 20 kQ resistor must be used if the ENABLE pin is tied to V).
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NCV8518

ELECTRICAL CHARACTERISTICS (continued) (-40°C < T;<150°C; 6.0 V <V|y <28V, 100 pA < loyt <150 mA,
C2 = 1.0 uF, Rpelay = 60 k; unless otherwise specified.)

Characteristic | Symbol I Min Typ | Max I Unit |
Wake Up Output (VN = 14V, lgyTt = 5.0 mA)
Wake Up Period - ms
(RDELAY =60 k) 18 25 32
(RDELAY =120 k) - 50 -
Wake Up Duty Cycle Nominal - 45 50 55 %
RESET HIGH to Wake Up Rising Delay Time - ms
(RpeLay = 60 k) 50% RESET Rising Edge to 9.0 125 16
50% Wake Up Edge (RpgLay = 120 k) - 25 -
Wake Up Response to Watchdog Input - - 0.1 5.0 us
50% WDI Falling Edge to
50% Wake Up Falling Edge
Wake Up Response to RESET - - 0.1 5.0 us
50% RESET Falling Edge to
50% Wake Up Falling Edge
(VOUT =5.0V—45 V)
Output Low (R pap = 10 k) - - 0.2 0.4 \Y,
Output High (RLOAD =10Kk) - Voutr— 0.5 | Voutr— 0.25 - \%
Delay
Output Voltage (Rpgpay = 60 k, 120 k) | - | - 0.48 | - | \ |
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NCV8518

TIMING DIAGRAMS
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Figure 2. Power Up, Sleep Mode and Normal Operation
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Figure 3. Error Condition: Watchdog Remains Low and a RESET is Issued
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NCV8518

OPERATING DESCRIPTION

The NCV8518 is a precision micropower voltage
regulator. It has afixed output voltage of 5.0V and regulates
within £2%. It is suitable for the automotive environment
and for use in battery operated microprocessor controlled
applications. It includes a watchdog timer, adjustable reset,
wake up and enable function. The safety festures are thermal
shutdown and short circuit protection at 400 mA of current.
It is capable of handling up to 45V transients.

Watchdog and Wake Up

It is necessary to have a device of this sort to monitor a
microprocessor that has gone into sleep mode or low power
consumption mode and to interrupt and wake up the
microprocessor. The NCV8518 constantly generates a
Wake Up 5.0 V square wave signa and is frequency
programmed via an external resistor Rpg ay. During sleep
mode, the microprocessor receives a rising edge wake up
signal from the device and in turn issues a watchdog pulse
to itself to check if it will remain in sleep mode or resume
normal operation. If the WDI pulse occurs at the low state
of the Wake Up signal, the Wake Up duty cycle will be 50%.

The faling edge of the watchdog signa causes the
Wake Up function to alow state if the Wake Up duty cycle
isless than 50%. The Wake Up will stay low until the next
cycle occurs. Below is the equation for the Wake Up period:

Wake Up Period = (417 x 1079 Rpgay

Reset

During powerup of the NCV 8518, the reset signal remains
low until it reaches regulation. A Reset signal isinitialized
if the regulated output voltage falls to 7% of the nominal
voltage or if thereis an absence of awatchdog falling edge
within awake up cycle. The Reset delay timeis programmed
viaan external resistor. Thisisthetimeit takesfor the Reset
signal to return to a high state or the time it takes to restore
the wake up function. Below are the eguations for
programming the Reset Delay time:

Reset Delay Time = (52 X 10_9) RpELAY

Reset High to Wake Up = (208 x 1079 Rpg| ay

The Reset function is guaranteed to fully operate with an
output voltage aslow as 1.5 V.

Enable

The Enable function will turn the device on or off. If the
Enable pinis grounded, thisindicatesthat the deviceisin the
OFF state. The threshold limitations are covered in the
electrical characteristics of the device.

VBATO_Nﬁ ViN Vour = Vbp

"L oapr T 10pF
B WDI < 110 s
NCV8518 OK | Fault ﬁ
Delay RESET > RESET S
WAKE UP /o g
ENABLE =

GND |
RDeIay l
120k L oFf [ oN

*C1 required if regulator is located far from power supply filter.

Figure 5. Application Circuit
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NCV8518

ORDERING INFORMATION
Device Output Voltage Package Shippingt
NCV8518PDG SOIC-8 EP . .
(Pb-Free) 98 Units/Rail
NCV8518PDR2G SOIC-8 EP 2500 Tape & Reel
(Pb-Free)
50V
NCV8518PWG SOIC-16 EP 47 Units/Rail
(Pb-Free)
NCV8518PWR2G SOIC-16 EP 1000 Tape & Reel
(Pb-Free)

TFor information on tape and reel specifications, including part orientation and tape sizes, please refer to our Tape and Reel Packaging
Specification Brochure, BRD8011/D.
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NCV8518

PACKAGE DIMENSIONS
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NOTES:

1.

2.

3.

4.

DIMENSIONS AND TOLERANCING PER
ASME Y14.5M, 1994.

DIMENSIONS IN MILLIMETERS (ANGLE!
IN DEGREES).

DIMENSION b DOES NOT INCLUDE
DAMBAR PROTRUSION. ALLOWABLE
DAMBAR PROTRUSION SHALL BE

0.08 MM TOTAL IN EXCESS OF THE “b”
DIMENSION AT MAXIMUM MATERIAL
CONDITION.

DATUMS A AND B TO BE DETERMINED
AT DATUM PLANE H.
MILLIMETERS

DIM[_MIN_| MAX
Al 135 [ 175
AL| 0.00 | 0.10
A2 | 135 | 165
b | 031 [ 051
bl | 028 | 048
c | 017 | 025
cl| 017 | 0.23
D 4.90 BSC

E 6.00 BSC
E1| 3.90BSC

e 1.27 BSC

L | 040 [ 127
L1 1.04 REF

F | 224 ] 320
G | 155 | 251
h | 025 [ 050
) o°] s8°
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PACKAGE DIMENSIONS
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NOTES

[XENY

. DIMENSIONING AND TOLERANCING PER ANSI

Y14.5M, 1982.

. CONTROLLING DIMENSION: MILLIMETER.
. DIMENSION A AND B DO NOT INCLUDE MOLD

PROTRUSION.

. MAXIMUM MOLD PROTRUSION 0.15 (0.006) PER

SIDE.

. DIMENSION D DOES NOT INCLUDE DAMBAR

PROTRUSION. ALLOWABLE PROTRUSION SHALL BE
0.13 (0.005) TOTAL IN EXCESS OF THE D DIMENSION
AT MAXIMUM MATERIAL CONDITION.

751R-01 OBSOLETE, NEW STANDARD 751R-02.

M| MIN MAX MIN | MAX

MILLIMETERS INCHES

=]

10.15 | 1045 | 0.400 | 0.411

7.40 7.60 | 0292 | 0.299

235 265 | 0.093 | 0.104

0.35 0.49 | 0.014 | 0.019

0.50 0.90 | 0.020 | 0.035

1.27 BSC 0.050 BSC

3.76 3.86 | 0.148 | 0.152

0.25 032 | 0.010 | 0.012

0.10 0.25 | 0.004 | 0.009

4.58 4.78 | 0.180 | 0.188

0° 7° 0° 7°

10.05 | 10.55 | 0.395 | 0.415

Do (= | |XR|[~|T|D(M|O|O|w|>

0.25 0.75 | 0.010 | 0.029




NCV8518

ON Semiconductor and ‘J are registered trademarks of Semiconductor Components Industries, LLC (SCILLC). SCILLC reserves the right to make changes without further notice
to any products herein. SCILLC makes no warranty, representation or guarantee regarding the suitability of its products for any particular purpose, nor does SCILLC assume any liability
arising out of the application or use of any product or circuit, and specifically disclaims any and all liability, including without limitation special, consequential or incidental damages.
“Typical” parameters which may be provided in SCILLC data sheets and/or specifications can and do vary in different applications and actual performance may vary over time. All
operating parameters, including “Typicals” must be validated for each customer application by customer’s technical experts. SCILLC does not convey any license under its patent rights
nor the rights of others. SCILLC products are not designed, intended, or authorized for use as components in systems intended for surgical implant into the body, or other applications
intended to support or sustain life, or for any other application in which the failure of the SCILLC product could create a situation where personal injury or death may occur. Should
Buyer purchase or use SCILLC products for any such unintended or unauthorized application, Buyer shall indemnify and hold SCILLC and its officers, employees, subsidiaries, affiliates,
and distributors harmless against all claims, costs, damages, and expenses, and reasonable attorney fees arising out of, directly or indirectly, any claim of personal injury or death
associated with such unintended or unauthorized use, even if such claim alleges that SCILLC was negligent regarding the design or manufacture of the part. SCILLC is an Equal
Opportunity/Affirmative Action Employer. This literature is subject to all applicable copyright laws and is not for resale in any manner.
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