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Figure 1. Applications Diagram
MAXIMUM RATINGS
Rating Value Unit
Junction Temperature Range, T, -40 to +150 °C
Storage Temperature Range, TsToraGE -65to +150 °C
Package Thermal Resistance °C/W
Junction-to-Case, Rgyc 45
Junction-to—Ambient, Rgya 165
Lead Temperature Soldering: Reflow (Note 1) 260 Peak °C
(Note 1)
ESD, Human Body Model 1.2 kV

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)

RAEREBADRA LR, THRARIZEA—DEEZ LSRN HYET . ChOoDERBEBAHEIE. T/31 A0OHREMZEE

BN, FA—UREL, EBEECEEERIITIERENHY T,
1. 60-180 seconds minimum above 237°C.

MAXIMUM RATINGS

2

Pin Name Pin Symbol Vmax Vmin Isource IsiNk
IC Power Input Vee 35V -0.3V N/A 200 mA
Shutdown/Sync SS 30V -0.3V 1.0 mA 1.0 mA
Loop Compensation Vg 6.0V -0.3V 10 mA 10 mA
Voltage Feedback Input FB 10V -0.3V 1.0 mA 1.0 mA
Test Pin Test 6.0V -0.3V 1.0 mA 1.0 mA
Power Ground PGND 03V -0.3V 4 A 10 mA
Analog Ground AGND ov oV N/A 10 mA
Switch Input Vsw 40V -03V 10 mA 3.0A

www.onsemi.jp
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ELECTRICAL CHARACTERISTICS (2.7 V< Vg < 30 V; -40°C < T, < 125°C unless otherwise stated)

Characteristic

| Test Conditions

| Min | Typ | Max |Unit|

Positive and Negative Error Amplifiers

FB Reference Voltage V¢ tied to FB; measure at FB 1.246 1.276 1.300 \%
FB Input Current FB = VRer -1.0 0.1 1.0 uA
FB Reference Voltage Line Regulation Vg =FB - 0.01 0.03 %N
Positive Error Amp Transconductance lyc =25 pA 300 550 800 uMho
Positive Error Amp Gain (Note 2) 200 500 - VIV
V¢ Source Current FB=10V,Vg=125V 25 50 90 uA
V¢ Sink Current FB=15V,Vc=125V 200 625 1500 uA
V¢ High Clamp Voltage FB = 1.0 V; V¢ sources 25 uA 1.5 1.7 1.9 \Y
V¢ Low Clamp Voltage FB = 1.5 V; V¢ sinks 25 pA 0.25 0.50 0.65 \Y

V¢ Threshold

Reduce V¢ from 1.5 V until switching stops

0.6 1.05 1.30 \

Oscillator

Base Operating Frequency

NCV5171,FB=1V

230 280 310 kHz

Base Operating Frequency

NCV5173, FB=1V

460 560 620 kHz

Reduced Operating Frequency NCV5171,FB=0V 30 52 120 kHz
Reduced Operating Frequency NCV5173,FB=0V 60 104 160 kHz
Maximum Duty Cycle NCV5171 90 94 - %
Maximum Duty Cycle NCV5173 82 90 - %

FB Frequency Shift Threshold

Frequency drops to reduced operating frequency

0.36 0.40 0.44 \

Sync/ Shutdown
Sync Range NCV5171 320 - 500 kHz
Sync Range NCV5173 640 - 1000 kHz
Sync Pulse Transition Threshold Rise time = 20 ns 2.5 - - \%
SS Bias Current SS=0V -15 -3.0 - uA
SS=3.0V - 3.0 8.0
Shutdown Threshold - 0.40 0.85 1.20 \
Shutdown Delay 27V<Vgo<s12V 12 80 350 us
12V <Vgc <30V 12 36 200
Power Switch
Switch Saturation Voltage IswitcH = 1.5 A, (Note 2) - 0.8 1.4 \Y%
IswitcH =1.0A,0°C<T;<85°C - 0.55 -
IswitcH =1.0A, -40°C < T <0°C - 0.75 -
IswitcH = 10 mA - 0.09 0.45
Switch Current Limit 50% duty cycle, (Note 2) 1.6 1.9 2.4 A
80% duty cycle, (Note 2) 15 1.7 2.2
Minimum Pulse Width FB=0V,Isw =4.0A, (Note 2) 200 250 300 ns
Alcc/ AlVsw 27V<Vgcs12V,10mA<Igy<1.0A - 10 30 mA/A
12V <Vgc<30V,10mA<Igw<1.0A - - 100
27V<Vgc<12V,10mA<Igw <1.5A, (Note 2) - 17 30
12V < Ve <30V, 10 mA<Igw <1.5A, (Note 2) - - 100
Switch Leakage Vsw =40V, Voo = 0V - 2.0 100 uA

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)

BRNFA—FF, FAGEERNBORY ., THENETRX FEHICHTIERHFEETRILTVEY, BEGS2EH T CTREBEELT
SFFIZIE. BERMEFETRL TV AHEER/ONGVEENHY FET,
2. Guaranteed by design, not 100% tested in production.

www.onsemi.jp
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ELECTRICAL CHARACTERISTICS (2.7 V< V¢ < 30 V; -40°C < T, < 125°C unless otherwise stated) (continued)

Characteristic | Test Conditions | Min | Typ | Max | Unit |

General

Operating Current Isw=0 - 5.5 8.0 mA
Shutdown Mode Current Vg<08V,SS=0V,27V<Vgc<12V - 12 60 uA

Vc<08V,8S8=0V,12V<Vc<30V - - 100

Minimum Operation Input Voltage Vgw switching, maximum Igy - 10 mA - 2.45 2.70 Vv
Thermal Shutdown (Note 2) 150 180 210 °C
Thermal Hysteresis (Note 2) - 25 - °C

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)

BRNFA—FF, FAGERNBORY ., THENETRX FEHICHTIERHFEETRILTVEY, BEAAEH T TRAEBEZLT
SFFICIE. BERMEFETRL TV AHEER/ONGVEENHY FET,
2. Guaranteed by design, not 100% tested in production.

PACKAGE PIN DESCRIPTION

Package Pin
Pin # Symbol Function

1 Ve Loop compensation pin. The Vg pin is the output of the error amplifier and is used for loop compensation,
current limit and soft start. Loop compensation can be implemented by a simple RC network as shown in the
application diagram on page 2 as R1 and C1.

2 FB Positive regulator feedback pin. This pin senses a positive output voltage and is referenced to 1.276 V. When
the voltage at this pin falls below 0.4 V, chip switching frequency reduces to 20% of the nominal frequency.

3 Test These pins are connected to internal test logic and should either be left floating or tied to ground. Connection
to a voltage between 2 V and 6 V shuts down the internal oscillator and leaves the power switch running.

4 SS Synchronization and shutdown pin. This pin may be used to synchronize the part to nearly twice the base
frequency. A TTL low will shut the part down and put it into low current mode. If synchronization is not used,
this pin should be either tied high or left floating for normal operation.

5 Vce Input power supply pin. This pin supplies power to the part and should have a bypass capacitor connected to
AGND.

6 AGND Analog ground. This pin provides a clean ground for the controller circuitry and should not be in the path of
large currents. The output voltage sensing resistors should be connected to this ground pin. This pin is
connected to the IC substrate.

7 PGND Power ground. This pin is the ground connection for the emitter of the power switching transistor. Connection
to a good ground plane is essential.

8 Vsw High current switch pin. This pin connects internally to the collector of the power switch. The open voltage

across the power switch can be as high as 40 V. To minimize radiation, use a trace as short as practical.

www.onsemi.jp
4
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TYPICAL PERFORMANCE CHARACTERISTICS
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TYPICAL PERFORMANCE CHARACTERISTICS
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TYPICAL PERFORMANCE CHARACTERISTICS
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Figure 28. Boost Input Voltage and Current
Ripple Waveforms
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Figure 29. Boost Circuit Effective Input Filter
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Figure 30. Typical Output Voltage Ripple
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Figure 31. Current Limiting using a Diode Clamp
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Figure 32. Current Limiting using a Current Sense
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Figure 35. Additional Application Diagram, 3.3 V Input, 5.0 V/400 mA Output Boost Converter
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Figure 36. Additional Application Diagram, 2.7 to 13 V Input, +12 V/ 200 mA Output Flyback Converter
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Figure 37. Additional Application Diagram, -9.0 V to -28 V Input, -5.0 V/700 mA Output Inverted Buck Converter
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Figure 38. Additional Application Diagram, 2.7 V to 28 V Input, 5.0 V Output SEPIC Converter
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Figure 39. Additional Application Diagram, 4.0 V Input, 100 V/10 mA Output Boost Converter with
Output Voltage Multiplier
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Figure 40. Additional Application Diagram, 5.0 V Input, +12 V Output Dual Boost Converter
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SOIC-8 NB
CASE 751-07
ISSUE AK

SCALE 1:1 DATE 16 FEB 2011

NOTES:
X- 1. DIMENSIONING AND TOLERANCING PER
ANSI Y14.5M, 1982.
<— A —> 2. CONTROLLING DIMENSION: MILLIMETER.
e —— 3. DIMENSION A AND B DO NOT INCLUDE
HH B R 4 MOLD PROTRUSION.
5

4. MAXIMUM MOLD PROTRUSION 0.15 (0.006)
PER SIDE.

5. DIMENSION D DOES NOT INCLUDE DAMBAR
PROTRUSION. ALLOWABLE DAMBAR
PROTRUSION SHALL BE 0.127 (0.005) TOTAL
IN EXCESS OF THE D DIMENSION AT
MAXIMUM MATERIAL CONDITION.

6. 751-01 THRU 751-06 ARE OBSOLETE. NEW
STANDARD IS 751-07.

MILLIMETERS INCHES
M| MIN MAX MIN | MAX
4.80 5.00 | 0.189 | 0.197
3.80 4.00 | 0.150 | 0.157
1.35 1.75 | 0.053 | 0.069
0.33 0.51 | 0.013 | 0.020
1.27 BSC 0.050 BSC
0.10 0.25 | 0.004 | 0.010
0.19 0.25 | 0.007 | 0.010
0.40 1.27 | 0.016 | 0.050
0° 8 ° 0° 8 °
0.25 0.50 | 0.010 | 0.020
5.80 6.20 | 0.228 | 0.244
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GENERIC
MARKING DIAGRAM*

8HAHAA SHAAEHA 8HAHAA sHAAHAEA
N3 XXXX XXXX XOOOXXK | | XHXXXX

_‘_Ij Ij 152 FLYWX rLYWX rYWW -.AYWW
0.060

1HHHH+HHEHH 1HHHHE «HHHH

| T IC IC Discrete Discrete

I (Pb-Free) (Pb-Free)

I

| #(5)5 XXXXX = Specific Device Code XXXXXX = Specific Device Code
: ) A = Assembly Location A = Assembly Location
|

L = Wafer Lot Y = Year
Y = Year WwW = Work Week
W

SOLDERING FOOTPRINT*

= Work Week L] = Pb-Free Package
= Pb-Free Package

U

0.6 1.270 *This information is generic. Please refer to
0.024 0.050 device data sheet for actual part marking.

Pb-Free indicator, “G” or microdot “=”, may
mm ) or may not be present. Some products may

SCALE 6:1 (m not follow the Generic Marking.

*For additional information on our Pb-Free strategy and soldering
details, please download the onsemi Soldering and Mounting
Techniques Reference Manual, SOLDERRM/D.
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STYLE 1:
PIN1. EMITTER
COLLECTOR
COLLECTOR
EMITTER
EMITTER
BASE
BASE
EMITTER

PNOarOP

STYLE 5:
PIN 1. DRAIN
DRAIN
DRAIN
DRAIN
GATE
GATE
SOURCE
SOURCE

PN RGN

STYLE 9:
PIN 1. EMITTER, COMMON
COLLECTOR, DIE #1
COLLECTOR, DIE #2
EMITTER, COMMON
EMITTER, COMMON
BASE, DIE #2
BASE, DIE #1
EMITTER, COMMON

eNOO RGN

STYLE 13:
PIN1. N.C.

2. SOURCE
3. SOURCE
4. GATE

5. DRAIN

6. DRAIN

7. DRAIN

8. DRAIN

STYLE 17:

PIN1. VCC
2. V20UT
3. ViouT
4. TXE
5. RXE
6. VEE
7. GND
8. ACC

STYLE 21:

PIN 1. CATHODE 1
CATHODE 2
CATHODE 3
CATHODE 4
CATHODE 5
COMMON ANODE
COMMON ANODE
CATHODE 6

PNOOrOP

STYLE 25:
PIN1. VIN
2. N/C
3. REXT
4. GND
5. IOUT
6. IOUT
7. 1OUT
8. louT

STYLE 29:

PIN 1. BASE, DIE #1
EMITTER, #1
BASE, #2
EMITTER, #2
COLLECTOR, #2
COLLECTOR, #2
COLLECTOR, #1
COLLECTOR, #1

PNOO RGN

SOIC-8 NB

CASE 751-07
ISSUE AK
STYLE 2: STYLE 3
PIN1. COLLECTOR, DIE, #1 PIN 1. DRAIN, DIE #1
2. COLLECTOR, #1 2. DRAIN, #1
3. COLLECTOR, #2 3. DRAIN, #2
4. COLLECTOR, #2 4. DRAIN, #2
5. BASE, #2 5. GATE, #2
6. EMITTER, #2 6. SOURCE, #2
7. BASE, #1 7. GATE, #1
8. EMITTER, #1 8. SOURCE, #
STYLE 6: STYLE 7
PIN1. SOURCE PIN1. INPUT
2. DRAIN 2. EXTERNAL BYPASS
3. DRAIN 3. THIRD STAGE SOURCE
4. SOURCE 4. GROUND
5. SOURCE 5. DRAIN
6. GATE 6. GATE3
7. GATE 7. SECOND STAGE Vd
8. SOURCE 8. FIRST STAGE Vd
STYLE 10: STYLE 11:
PIN1. GROUND PIN1. SOURCE 1
2. BIAS 1 2. GATE 1
3. OUTPUT 3. SOURCE 2
4. GROUND 4. GATE2
5. GROUND 5. DRAIN 2
6. BIAS 2 6. DRAIN 2
7. INPUT 7. DRAIN 1
8. GROUND 8. DRAIN 1
STYLE 14: STYLE 15:
PIN1. N-SOURCE PIN 1. ANODE 1
2. N-GATE 2. ANODE 1
3. P-SOURCE 3. ANODE 1
4. P-GATE 4. ANODE 1
5. P-DRAIN 5. CATHODE, COMMON
6. P-DRAIN 6. CATHODE, COMMON
7. N-DRAIN 7. CATHODE, COMMON
8. N-DRAIN 8. CATHODE, COMMON
STYLE 18: STYLE 19:
PIN1. ANODE PIN1. SOURCE 1
2. ANODE 2. GATE 1
3. SOURCE 3. SOURCE 2
4. GATE 4. GATE2
5. DRAIN 5. DRAIN 2
6. DRAIN 6. MIRROR 2
7. CATHODE 7. DRAIN 1
8. CATHODE 8. MIRROR 1
STYLE 22: STYLE 23:
PIN 1. 1/O LINE 1 PIN1. LINE1IN
2. COMMON CATHODE/NCC 2. COMMON ANODE/GND
3. COMMON CATHODE/NGCC 3. COMMON ANODE/GND
4. IOLINES3 4. LINE2IN
5. COMMON ANODE/GND 5. LINE2OUT
6. 1/O LINE 4 6. COMMON ANODE/GND
7. JOLINES 7. COMMON ANODE/GND
8. COMMON ANODE/GND 8. LINE10UT
STYLE 26: STYLE 27
PIN1. GND PIN1. ILIMIT
2. dv/dt 2. OVLO
3. ENABLE 3. UVLO
4. 1LMIT 4. INPUT+
5. SOURCE 5. SOURCE
6. SOURCE 6. SOURCE
7. SOURCE 7. SOURCE
8. VCC 8. DRAIN
STYLE 30:
PIN1. DRAIN 1
2. DRAIN 1

3. GATE2

4. SOURCE 2

5. SOURCE 1/DRAIN 2
6. SOURCE 1/DRAIN 2
7. SOURCE 1/DRAIN 2
8. GATE1
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STYLE 4:

PIN 1.

PNOO PO

ANODE
ANODE
ANODE
ANODE
ANODE
ANODE
ANODE
COMMON CATHODE

STYLE 8:

PIN 1.

eNOOrGN

COLLECTOR, DIE #1
BASE, #1

BASE, #2
COLLECTOR, #2
COLLECTOR, #2
EMITTER, #2
EMITTER, #1
COLLECTOR, #1

STYLE 12:

PIN 1.

PNOO A BN

SOURCE
SOURCE
SOURCE
GATE
DRAIN
DRAIN
DRAIN
DRAIN

STYLE 16:

PIN 1.

PNOO A OD

EMITTER, DIE #1
BASE, DIE #1
EMITTER, DIE #2
BASE, DIE #2
COLLECTOR, DIE #2
COLLECTOR, DIE #2
COLLECTOR, DIE #1
COLLECTOR, DIE #1

STYLE 20:

PIN 1.

PNOO PP

SOURCE (N
GATE (N)
SOURCE (P)
GATE (P)
DRAIN
DRAIN
DRAIN
DRAIN

STYLE 24:

PIN 1.

@NDOA BN

BASE

EMITTER
COLLECTOR/ANODE
COLLECTOR/ANODE
CATHODE

CATHODE
COLLECTOR/ANODE
COLLECTOR/ANODE

STYLE 28:

PIN 1.

2
3
4.
5.
6
7
8

SW_TO_GND
DASIC_OFF
DASIC_SW_DET
GND

V_MON
VBULK
VBULK

VIN
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