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Figure 1. Typical Circuit with the Internal Schematic



PIN FUNCTION DESCRIPTIONS

NCV8612

Pin No. Symbol Description

1 ASO_RAIL Output/Input of the automatic switchover (ASO) circuitry. Place a 1 uF ceramic capacitor on
this pin to provide local bypassing to the LDO linear regulator pass devices.

VIN-B Primary power supply input. Connect battery to this pin through a blocking diode.

VIN-H Holdup power supply rail. Connect a storage capacitor to this pin to provide a temporary
backup rail during loss of battery supply. A bleed resistor (typically 1 kQ2) is needed from
VIN-B to this pin in order to trickle charge this capacitor.

4 VIN-A Voltage monitor which determines whether the 8 V supply is able to power the outputs. If the
8 V supply is present, the FET's connected to VIN-B and VIN-H will be turned off, and the 8 V
supply will be providing power to the outputs. If the 8 V supply is not present, the FET's on
VIN-B and VIN-H will be left on, and the greater of those voltages will be driving the outputs.

5 VBATT_MON VBATT monitor pin. To operate overvoltage shutdown, HV_DET and BO_DET, connect this pin
to ASO_RAIL or battery. To eliminate overvoltage shutdown, HV_DET and BO_DET, tie this
pin to ground.

6 HV_DET High-voltage detect output. When VBATT_MON surpasses 19 V, this pin will be driven to
ground. During normal operation, this pin is held at Vpp.

7 BO_DET Brown out indicator output. When VBATT_MON and VIN-A falls below 7.5 V, this pin will be
driven to ground. During normal operation, this pin is held at Vpp.

8 EN Enable pin for the LDO linear regulators. Logic high on this pin will enable the LDO linear
regulators. Driving this pin to ground will place the IC in a low power shutdown state.

9 GND Ground. Reference point for internal signals. Internally connected to pin 13. Ground is not
connected to the exposed pad of the DFN20 package.

10 HOT_FLG Thermal warning indicator. This pin provides an early warning signal of an impending thermal
shutdown.

11 IGNIN Ignition buffer input

12 IGOUT Ignition buffer logic output

13 GND Ground. Reference point for internal signals. Internally connected to pin 9. Ground is not
connected to the exposed pad of the DFN20 package.

14 DLY Delay pin. Connect a capacitor to this pin to set the delay time.

15 RST Reset pin. Monitors VoyT1.

16 VouTs FB Voltage Adjust Input; use an external voltage divider to set the output voltage

17 VouT1 5V output. Voltage is internally set.

18 VouT? 3.3 V output. Voltage is internally set.

19 VouTs Adjustable voltage output. This voltage is set through an external resistor divider.

20 VIN_S3 Supply rail for the standby linear regulator VOUT3. Tie this pin to ASO_RAIL or a separate
supply rail.

EP - Exposed Pad of DFN device. This pad serves as the main path for thermal spreading.
The Exposed Pad is not connected to IC ground.

MAXIMUM RATINGS (Voltages are with respects to GND unless noted otherwise)

Rating Symbol Max Min Unit

Maximum DC Voltage VIN-B, VIN-A, ASO_RAIL, 40 -0.3 \%
VBATT_MON, VIN_S3, EN, IGNIN

Peak Transient VIN-B, VIN-A, ASO_RAIL, 45 -0.3 \
VBATT_MON, VIN_S3, EN, IGNIN

Maximum DC Voltage VIN-H 24 -0.3 \%

Maximum DC Voltage IGNOUT, Vpp, HV_DET, BO_DET, 7 -0.3 \%
HOT_FLG, RST, DLY, VouT1, VouT?

Maximum DC Voltage VouTs 10 -0.3 \%

Stresses exceeding those listed in the Maximum Ratings table may damage the device. If any of these limits are exceeded, device functionality
should not be assumed, damage may occur and reliability may be affected.

(BER)
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THERMAL INFORMATION

NCV8612

Rating Symbol Min Unit
Thermal Characteristic (Note 1) Rgia 40 °CIW
Operating Junction Temperature Range Ty -40 to 150 °C
Maximum Storage Temperature Range Tste -55 to +150 °C
Moisture Sensitivity Level MSL 1

1. Values based on measurement of NCV8612 assembled on 2-layer 1-0z Cu thickness PCB with Copper Area of more than 645 mm?2 with
several thermal vias for improved thermal performance. Refer to CIRCUIT DESCRIPTION section for safe operating area.

ATTRIBUTES

Rating Symbol Min Unit
ESD Capability, Human Body Model (Note 2) ESDyp 2 kv
ESD Capability, Machine Model (Note 2) ESDpm 200 \%
ESD Capability, Charged Device Model (Note 2) ESDcpm 1 kv
IGNIN ESD Capability, Human Body Model (Note 2) ESDpg_IGNIN 3 kv
IGNIN ESD Capability, Machine Model (Note 2) ESDpm_IGNIN 200 \%
IGNIN ESD Capability (Note 3) ESD_IGNIN 10 kv

2. This device series incorporates ESD protection and is tested by the following methods:
ESD Human Body Model (HBM) tested per AEC-Q100-002 (EIA/JJESD22-A114)
ESD Machine Model (MM) tested per AEC-Q100-003 (EIA/JESD22-A115)
ESD Charged Device Model (CDM) tested per EIA/JES D22/C101, Field Induced Charge Model
3. Device tested with external 10 k2 series resistance and 1 nF storage capacitor.

SUPPLY VOLTAGES AND SYSTEM SPECIFICATION ELECTRICAL CHARACTERISTICS
(7V<ASO_RAIL <18V, VIN-H = VIN-B = ASO_RAIL, Vpp =5V, VIN_S3 tied to ASO_RAIL, VBATT_MON=0V,EN=5YV,

IGNIN =0V, Isys = 3 mA (Note 6)) Minimum/Maximum values are valid for the temperature range —40°C < T; < 150°C
unless noted otherwise. Min/Max values are guaranteed by test, design or statistical correlation.

Parameter | Symbol | Conditions | Min | Typ | Max | Unit |

SUPPLY RAILS

Quiescent Current (Notes 4 and 6) iq T3 =25°C, Igys = 70 uA, VIN-A = 34 50 uA
VIN_S3=0V, VIN-B=13.2V

Shutdown Current (Note 5) isupn | T3=25°C,EN=0V,VIN-B=13.2V 0.5 uA

Minimum Operating Voltage 4.5 \%

(VIN-H, VIN-B)

THERMAL MONITORING

Thermal Warning (HOT_FLG) TWARN 140 150 160 °C

Temperature

Twarn Hysteresis 10 20 °C

Thermal Shutdown 160 170 180 °C

Thermal Shutdown Hysteresis 10 20 °C

Delta Junction Temperature 10 20 30 °C

(TSD — TwarN)

HOT_FLG Voltage Low T3<Twarn, 10 kQ Pullupto 5V 0.4 \%

HOT_FLG Voltage High T3> Twarn, 10 kQ Pulldown to GND VouT1 — Y

0.5

AUTO SWITCHOVER

VIN-A Quiescent Current 24 uA

VIN-A to VIN-B Risetime T3=25°C, Caso raiL =1 uF, 200 usec
Isys =400 mA -

VIN-B to VIN-A Falltime T;=25°C, CASO_RAIL =1uF 100 usec
Isys =400 mA

VIN-A Operating Threshold VIN-A Rising 7.2 7.5 7.75 \%

http://onsemi.com
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NCV8612

SUPPLY VOLTAGES AND SYSTEM SPECIFICATION ELECTRICAL CHARACTERISTICS (continued)
(7V<ASO_RAIL< 18V, VIN-H = VIN-B = ASO_RAIL, Vpp =5V, VIN_S3 tied to ASO_RAIL, VBATT_MON=0V,EN=5Y,

IGNIN =0V, Isys = 3 mA (Note 6)) Minimum/Maximum values are valid for the temperature range —40°C < T; < 150°C

unless noted otherwise. Min/Max values are guaranteed by test, design or statistical correlation.

Parameter

Conditions

| Min | Typ | Max | Unit |

AUTO SWITCHOVER

VIN-A Operating Hysteresis VIN-A Falling 100 175 250 mV

Max VIN-B to Vaso_raiL Voltage Drop Isys =400 mA, VIN-B =7V 15 \%

Max VIN-H to Vaso raiL Voltage Drop Isys =400 mA, VIN-H=75V 2.0 \%

RESET (RST Pin)

RESET Threshold % of VouTt1 90 93 96 %

Hysteresis % of VouTt1 25 %

Reset Voltage High 10 kQ Pulldown to GND Voggl - Y

Reset Voltage Low 10 kQ Pullupto 5V 0.4 Y

DELAY (DLY Pin)

Charge Current 2.4 5 7 uA

Delay Trip Point Voltage 2.0 \%

ENABLE (EN pin)

Bias current (Into Pin) T3=25°C,EN=5V 1.6 5.0 uA

Logic High 2.0 \%

Logic Low 0.8 \%

IGNITION BUFFER

Schmitt Trigger Rising Threshold 2.75 3.25 3.75 \%

Schmitt Trigger Falling Threshold 0.8 1.0 1.2 \%

IGNOUT Voltage Low IGNIN =5V, 10 kQ Pullupto 5V 0.4 \%

IGNOUT Leakage Current T;=25°C,IGNOUT =5V 0.1 0.5 uA

VBATT MONITOR

VBATT_MON Quiescent Current T;=25°C, VBATT_MON =13.2V 3 5 A

VBATT_MON Shutdown Current T;=25°C,EN=0V, 0.5 uA
VBATT_MON =13.2V

VBATT_MON Minimum Operating Voltage Threshold where BO_DET and HV_DET 1.0 2.0 25 \%
signals become valid

VBATT_MON Hysteresis 0.25 \%

HV_DET Voltage High 10 kQ Pulldown to GND VouT1 — \Y
VBATT_MON Tied to ASO_RAIL 0.5

HV_DET Voltage Low 10 kQ Pullup to 5V 0.4 \
VBATT_MON Tied to ASO_RAIL

HV_DET Threshold VBATT_MON Rising 18 20 Vv

HV_DET Hysteresis VBATT_MON Falling 0.2 0.35 0.5 Y,

BO_DET Voltage High 10 kQ Pulldown to GND Vout1 — \Y;
VBATT_MON Tied to ASO_RAIL 0.5

BO_DET Voltage Low 10 kQ Pullupto 5V 0.4 \Y
VBATT_MON Tied to ASO_RAIL

BO_DET Threshold VBATT_MON Falling 7 7.5 8 \%

BO_DET Hysteresis VBATT_MON Rising 0.2 0.35 0.5 Vv

4. iq is equal to IVIN—B + IVIN—H - ISYS
5. Isppn is equal to lyin-g + lviN-H

6. Isysisequalto loyts * louT2 *+ louTs

http://onsemi.com
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NCV8612

ELECTRICAL CHARACTERISTICS

(7 V<ASO_RAIL <18V, VIN-H =VIN-B = ASO_RAIL, Vpp =5V, VIN_S3 tied to ASO_RAIL, VBATT_MON=0V,EN=5Y,

IGNIN =0V, Isys = 3 mA (Note 6)) Min/Max values are valid for the temperature range —40°C <T; < 150 °C unless noted otherwise.
Min/Max values are guaranteed by test, design or statistical correlation.

Parameter | Symbol | Conditions | Min | Typ | Max | Unit |
LOW DROP-OUT LINEAR REGULATOR 1 (LDO1) SPECIFICATION
Output Voltage louT1 = 0 MA to 120 mA, 4.9 5 5.1 \Y

7V <ASO_RAIL<18V

Dropout (ASO_RAIL - VoyT1) Vpr1 | lout1 =120 mA (Note 7) 500 mV
Load Regulation lout1 =0mAto 120 mA, VIN_B=13.2V 0 75 uVv/imA
Line Regulation loutt =1 mMA, 7V <ASO_RAIL< 18V 0 2 1\%
Output Current Limit 180 mA
Output Load Capacitance Range Co Output Capacitance for Stability 1.0 100 uF
Output Load Capacitance ESR Range ESRCo | Cap ESR for Stability 0.01 13 Q
(Notes 8 and 9)
AVoyt1 (ASO Low to High Transient) T3=25°C, loyt1 = 100 mA, Isys = 400 70 100 +=mV

mMA, Caso RAIL = 1 uF, ESRco = 0.01 Q,
Co = 10 uF, VIN-A falling

AVour1 (ASO high to Low Transient) T3=25°C, loyT1 = 100 MA, Isys = 400 70 100 v
mA, Caso RaiL = 1 uF, ESRco =0.01 Q,
Co =10 uF, VIN-Arising

Power Supply Ripple Rejection (Note 8) PSRR [VIN_B=13.2V, 0.5 Vpp, 100 Hz 60 dB

Startup Overshoot louT1 = 0 mA to 100 mA 3 %

LOW DROP-OUT LINEAR REGULATOR 2 (LDO2) SPECIFICATION

Output Voltage loyt2 = 0 MA to 80 mA, 3.234 3.3 3.366 \%
7V <ASO_RAIL<18V

Dropout (ASO_RAIL - Voyt2) VpRr2 lout2 = 80 mA (Note 7) 1.0 \%

Load Regulation lout2 =0mMA to 80 mA, VIN_B =13.2V 0 66 uV/imA

Line Regulation louT2 =1 MA, 0 12 mV/IV
7V <ASO_RAIL<18V

Output Current Limit 120 mA

Output Load Capacitance Range Co Output Capacitance for Stability 1.0 100 uF

Output Load Capacitance ESR Range ESRCo | Maximum Cap ESR for stability 0.01 10 Q

(Notes 8 and 9)

AVoyt2 (ASO Low to High Transient) T3;=25°C, loyt2 = 80 MA, Isys = 400 mA, 30 66 +=mV

CASO_RAIL =1uF ESRcy =0.01Q, Co=
22 uF, VIN-A falling

AVouTt2 (ASO high to Low Transient) T3=25°C, loyt2 = 80 mMA, Isys = 400 mA, 30 66 +=mV
Caso RaiL = 1 uF, ESRcy =0.01Q, Co =
22 uF, VIN-A rising

Power Supply Ripple Rejection (Note 8) PSRR ([VIN_B=13.2V, 0.5 Vpp, 100 Hz 60 dB

Startup Overshoot lout2 = 0 MA to 80 mA 3 %

LOW DROP-OUT LINEAR REGULATOR 3 (LDO3) SPECIFICATION

Output Voltage VouTts |louts =0 mA to 400 mA, -2% - +2% \
VOUT3 + VDR3 = V|N_S3 <18V

Dropout (V|N_S3 - VOUT3) VDR3 IOUT3 =400 mA, VOUT3 =5V 2.5 \Y
(Notes 7 and 10)

Output Current Limit 500 mA

Load Regulation louts = 0 MA to 400 mA, 0 75 uV/imA
VIN_B =132V

Line Regulation louts =1 mMA, 0 654 uv v

VRer < VIN_S3 < 18V

Output Load Capacitance Range Co Output Capacitance for Stability 1.0 100 uF

http://onsemi.com
6



NCV8612

ELECTRICAL CHARACTERISTICS (continued)

(7V<ASO_RAIL <18V, VIN-H = VIN-B = ASO_RAIL, Vpp =5V, VIN_S3 tied to ASO_RAIL, VBATT_MON=0V,EN=5Y,

IGNIN =0V, Isys = 3 mA (Note 6)) Min/Max values are valid for the temperature range —40°C <T; < 150 °C unless noted otherwise.
Min/Max values are guaranteed by test, design or statistical correlation.

Parameter | Symbol | Conditions | Min | Typ | Max | Unit |
LOW DROP-OUT LINEAR REGULATOR 3 (LDO3) SPECIFICATION
Output Load Capacitance ESR Range ESRCo | Maximum Capacitance ESR for stability 0.01 12 Q
(Notes 8 and 9)
AVoyt3 (ASO Low to High Transient) T3;=25°C, loytz =400 mA, Isys = 400 15 36 +=mV

mA, Caso raiL = 1 uF, ESR¢o =0.01 @, Co
= 47 uF, VIN-A falling

AVoyt3 (ASO high to Low Transient) T3;=25°C, loytz =400 mA, Isys = 400 15 36 +=mV
mA, Caso raiL = 1 uF, ESR¢o =0.01 Q, Co
= 47 uF, VIN-A rising

Power Supply Ripple Rejection (Note 8) PSRR [VIN_B=13.2V, 0.5 Vpp, 100 Hz 60 dB
Startup Overshoot louTtz = 0 MA to 400 mA 3 %

Product parametric performance is indicated in the Electrical Characteristics for the listed test conditions, unless otherwise noted. Product

performance may not be indicated by the Electrical Characteristics if operated under different conditions.

(BER)

BENZA—FE, BRHGRBESEVRY, BHINI=TR FRHICHT IEINBETRLTOEY, BLOISHTTRABFEET-

=RFICE. BREMFEETRL TV AREHZRONBWESAHYET,

7. Dropout voltage is measured when the output voltage has dropped 100 mV relative to the nominal value obtained with ASO_RAIL = VIN_S3
=13.2V.

8. Not tested in production. Limits are guaranteed by design.

9. Refer to CIRCUIT DESCRIPTION Section for Stability Consideration

10. For other voltage versions refer to Typical Performance Characteristics Section.
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NCV8612

Antenna

Figure 2. Automotive Radio System Block Diagram Example NCV8612 with NCV8855
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*The min specified ESR is based on Murata’s capacitor GRM31CR60J476ME19 used in measurement. The true min ESR limit might be
lower than shown.
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*The min specified ESR is based on Murata’s capacitor GRM31CR60J476ME19 used in measurement. The true min ESR limit might be
lower than shown.
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*The min specified ESR is based on Murata’s capacitor GRM31CR60J476ME19 used in measurement. The true min ESR limit might be
lower than shown.
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