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WL = Wafer Lot
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WW = Work Week

G = Pb-Free Package

PIN CONNECTIONS

LVI Output E

Voltage Feedback 2 E
Voltage Feedback 1 E
GND { E

5]

Timing Capacitor E
Vee E

Ik Sense E

T— —

(¢]

E Bootstrap Input
E Ewi}ch
E mitter
% } GND

]

Switch Collector
0

E Driver Collector

(Top View)

ORDERING INFORMATION

Device Package Shippingt
NCV33163DWR2G | SOIC-16 WB 1000/
(Pb-Free) Tape & Reel

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

Publication Order Number:

NCV33163JP/D



http://www.onsemi.jp/
https://www.onsemi.com/pub/collateral/brd8011-d.pdf

NCV33163

N [, | Driver
| A
Ik Sense i — Limit Collector
Ve | 7
— ¥ Switch
Timing — Collector
Capacitor i 0sC —l
5 )
1 Control Logic
GND = and Thermal GND
T Shutdown
L1
Voltage T
Feedback 1 .
— — Switch
— — Emitt
Voltage R + \FB 15 mitter
Feedback2 | ~ | * ||
] )
— % —
LVI Output | 1 yy— 16 ﬁ\%‘l’]‘ftrap
L = = ||
= I
(Bottom View)
This device contains 114 active transistors.
Figure 1. Representative Block Diagram
MAXIMUM RATINGS (Note 1)
Rating Symbol Value Unit
Power Supply Voltage Vee 60 Vv
Switch Collector Voltage Range V¢ (switch) -1.0to + 60 \Y
Switch Emitter Voltage Range VE(switch) - 2.0 to V¢ (switch) \%
Switch Collector to Emitter Voltage VGE(switch) 60 \Y
Switch Current (Note 2) Isw 2.5 A
Driver Collector Voltage Ve (driver) -1.0to +60 \%
Driver Collector Current Ic(driver) 150 mA
Bootstrap Input Current Range (Note 2) Igs -100to +100 mA
Current Sense Input Voltage Range Vipk (Sense) (Vce-7.0) to (Vgg+1.0) \Y
Feedback and Timing Capacitor Input Voltage Range Vin -1.0t0o+7.0 \Y
Low Voltage Indicator Output Voltage Range Ve -1.0to + 60 \
Low Voltage Indicator Output Sink Current lovy 10 mA
Thermal Characteristics °C/W
P Suffix, Dual-In-Line Case 648C
Thermal Resistance, Junction—to—Air ReJa 80
Thermal Resistance, Junction-to-Case (Pins 4, 5, 12, 13) ReJc 15
DW Suffix, Surface Mount Case 751G
Thermal Resistance, Junction-to-Air ReJa 94
Thermal Resistance, Junction-to-Case (Pins 4, 5, 12, 13) Redc 18
Operating Junction Temperature Ty +150 °C
Operating Ambient Temperature Ta -40to + 115 °C
Storage Temperature Range Tstg - 65to +150 °C

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.
(B#ER)
BRREREBADA LA, THRNARIZHA—CEEZZBEELAHYET, CHOoDERELZBABEIF. T/N\1 ADOKEEEEE
B, FA—UHEL, EEEICHEZRIFTIAERENHY FT .
1. This device series contains ESD protection and exceeds the following tests:
Human Body Model 1500 V per MIL-STD-883, Method 3015.
Machine Model Method 150 V.
2. Maximum package power dissipation limits must be observed.
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ELECTRICAL CHARACTERISTICS
(Vcc =15V, Pin 16 = Vg, Ct = 620 pF, for typical values Ta = 25°C, for min/max values Tp = -40°C to +115°C.)

Characteristic Symbol | Min | Typ | Max | Unit |
OSCILLATOR
Frequency fosc kHz
Ta=25°C 46 55 59
Total Variation over Voo = 2.5 V to 60 V, and Temperature 45 - 60
Charge Current lehg - 225 - uA
Discharge Current ldischg - 25 - uA
Charge to Discharge Current Ratio lehg/ldischg 8.0 9.0 10 -
Sawtooth Peak Voltage Voscp) - 1.25 - \
Sawtooth Valley Voltage Voscv) - 0.55 - \%
FEEDBACK COMPARATOR 1
Threshold Voltage VinFB1)
Ta=25°C 4.9 5.05 5.2 %
Line Regulation (Vgc =2.5V to 60 V, T = 25°C) - 0.008 0.03 %N
Total Variation over Line, and Temperature 4.85 - 5.25 \Y
Input Bias Current (Vgg1 = 5.05 V) liB(FB1) - 100 200 A
FEEDBACK COMPARATOR 2
Threshold Voltage Vin(FB2)
Ta=25°C 1.225 1.25 1.275 \
Line Regulation (Vg =2.5V 10 60V, Ta = 25°C) - 0.008 0.03 %NV
Total Variation over Line, and Temperature 1.213 - 1.287 \%
Input Bias Current (Vggo = 1.25V) liB(FB2) -04 0 0.4 uA
CURRENT LIMIT COMPARATOR
Threshold Voltage Vin(ipk Sense) mV
Ta=25°C - 250 -
Total Variation over Vgg = 2.5 V to 60 V, and Temperature 230 - 270
Input Bias Current (lek (Sense) = 15V) |IB(sense) - 1.0 20 A
DRIVER AND OUTPUT SWITCH (Note 3)
Sink Saturation Voltage (Isw = 2.5 A, Pins 14, 15 grounded) VCE(sat) \%
Non-Darlington Connection (Rpj, g = 110 Q to Ve, Isw/Iprv = 20) - 0.6 1.0
Darlington Connection (Pins 9, 10, 11 connected) - 1.0 1.4
Collector Off-State Leakage Current (Vcg = 60 V) Ic(off) - 0.02 100 uA
Bootstrap Input Current Source (Vgs = Vgg + 5.0 V) Isource(DRV) 0.5 2.0 4.0 mA
Bootstrap Input Zener Clamp Voltage (Iz = 25 mA) Vyz Voe + Voo + Voe + \'%
6.0 7.0 9.0
LOW VOLTAGE INDICATOR
Input Threshold (Vgg» Increasing) Vin 1.07 1.125 1.18 \Y
Input Hysteresis (Vggo Decreasing) Vy - 15 - mV
Output Sink Saturation Voltage (Isink = 2.0 mA) VoLv - 0.15 0.4 \Y,
Output Off-State Leakage Current (Voq = 15V) loH - 0.01 5.0 uA
TOTAL DEVICE
Standby Supply Current (Voc =2.5V to 60V, Pin 8 = Vg, lcc - 6.0 10 mA
Pins 6, 14, 15 = GND, remaining pins open)

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

NS A5 E. BRHGRESMEVRY, BHESNI-TR FRHICHT IEINBETRLTVEY ., BLOFHTTREBEET-
RICIE, ERHFETRLTV AR ZERONGWSEEAHY ET,

3. Low duty cycle pulse techniques are used during test to maintain junction temperature as close to ambient as possible.
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(Bottom View) 2200 'Co S05VR0A
Test Condition Results
Line Regulation Vih=8.0Vto24V,lp=3.0A 6.0 mV =+ 0.06%
Load Regulation Vihn=12V,lp=0.6 Ato 3.0 A 2.0mV =%0.02%
Output Ripple Vihn=12V,lp=3.0A 36 mVpp
Short Circuit Current Vih=12V,R.=0.1 Q 33A
Efficiency, Without Bootstrap Vin=12V,lp=3.0A 76.7%
Efficiency, With Bootstrap Vin=12V,lp=3.0A 81.2%

Figure 21. Step—-Down Converter
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Figure 22A. External NPN Switch
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Figure 22B. External PNP Saturated Switch

Figure 22. External Current Boost Connections for Ik switch) Greater Than 2.5 A
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Test Condition Results

Line Regulation

Vin=9.0V1to 16V, lo=0.6 A

30 mV =+ 0.05%

Load Regulation

Vin=12V,1o=0.1A10 0.6 A

50 mV =+ 0.09%

Output Ripple

Vin=12V, 1o = 0.6 A

140 mVpp

Efficiency

Vin=12V, 1o = 0.6 A

88.1%

Figure 23. Step-Up Converte
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Figure 24A. External NPN Switch
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Figure 24. External Current Boost Connections for Ik (switch) Greater Than 2.5 A
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Test Condition Results
Line Regulation Vin=9.0Vto16V,lpg=1.0A 5.0 mV =x0.02%
Load Regulation Vihn=12V,lg=06Ato 1.0 A 2.0mV=x20.01%
Output Ripple Vin=12V,lp=1.0A 130 mVpp
Short Circuit Current Vih=12V,R.=0.1 Q 3.2A
Efficiency, Without Bootstrap Vin=12V,lp=1.0A 73.1%
Efficiency, With Bootstrap Vin=12V,lp=1.0A 77.5%

Figure 25. Voltage-Inverting Converter
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Figure 26A. External NPN Switch

Figure 26. External Current Boost Connections for Iy (switch) Greater Than 2.5 A

www.onsemi.jp
12

Figure 26B. External PNP Saturated Switch


http://www.onsemi.jp/

NCV33163

Calculation Step-Down Step-Up Voltage-Inverting
ton Vout + VE Vout * VF~Vin Voutl + VE
(Notedoft 2, 3) Vin = Vaat ~ Vout Vin ~ Vsat Vin = Vsat
fon ton fon
tof‘f toff tof“f
ton
t t t
fles + Fle + Fles +
off off off
cr 32.143- 1076 32.143 - 106 32.143- 1076
f f b
IL(avg) lout lout (IO_” = 1) lout (Io_n + 1)
off off
| . AIL AIL AIL
pk (Switch) IL@avg) + - IL@avg) + 5~ IL@avg) + -
R 0.25 0.25 0.25
SC Ipk (Switch) Ipk (Switch) Ipk (Switch)
L Vin = Vsat ~ Vout t Vin = Vsat t Vin = Vsat i
on — A1 | on — A1 J'on
Al Al Al
\V/ Al ( 1 )2 (ESR)2 ton Iout ton Iout
ripple(pp) L lares] + ~ — Out -
8fCo Co Co
R R R
_2 2 2
Vout Vref(R1 + 1) Viet (R_1 + 1) Vref (R_1 + 1)

The following Converter Characteristics must be chosen:

Vin, — Nominal operating input voltage.

Vout — Desired output voltage.
lout — Desired output current.

Al - Desired peak-to-peak inductor ripple current. For maximum output current it is suggested that al_ be chosen to be less
than 10% of the average inductor current I ayg). This will help prevent Ip (switch) from reaching the current limit
threshold set by Rgc. If the design goal is to use a minimum inductance value, let al|. = 2(I_ayg))- This will
proportionally reduce converter output current capability.

f - Maximum output switch frequency.
Viipple(pp) — Desired peak-to-peak output ripple voltage. For best performance the ripple voltage should be kept to a low value

since it will directly affect line and load regulation. Capacitor Cq should be a low equivalent series resistance (ESR)
electrolytic designed for switching regulator applications.

NOTES: 1. Vg, — Saturation voltage of the output switch, refer to Figures 8 and 9.
. VE - Output rectifier forward voltage drop. Typical value for IN5822 Schottky barrier rectifier is 0.5 V.

. The calculated ton/toff must not exceed the minimum guaranteed oscillator charge to discharge ratio of 8, at the minimum
operating input voltage.

Figure 27. Design Equations
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