
NCP5351

Product Preview 
Synchronous Power 
MOSFET Driver

The NCP5351 is a dual MOSFET gate driver optimized to drive the 
gates o f both liigh and Iow side Power MOSFETs in a Synchronous 
Buck converter. The NCP5351 is an excellent companion to 
multiphase controllers that do not have integrated gate drivers, such as 
ON SemiconductoCs CS5323, CS5305 or CS5307. Tliis architecture 
provides a power supply designer great flexibility by being able to 
locate the gate drivers close to the MOSFETs.

4 Amp drive capability makes the NCP5351 ideał for minimizing 
switclung losses in MOSFETs with laige input capacitance. Optimized 
internat, adaptive non-overlap circuitry further reduces switclung 
losses by preventing simultaneous conduction o f both MOSFETs.

The floating top driver design can accommodate MOSFET drain 
voltages as high as 25 V  Both gate outputs can be driven Iow, and 
supply current reduced to less tlian 10 pA, by applying a Iow logie 
level to the Enable (EN) pin. An Undervoltage Lockout function 
ensures that both driver outputs are Iow when the supply voltage is 
Iow, and a Thennal Shutdown function provides the IC with 
overtemperature protection.

The NCP5351 is pin-to-pin compatible with the SC1205 and is 
available in a standard SO-8 package.

Features
• 4 A  Peak Drive Current

• Rise and Fali Times Typically < 15 ns

• Propagation Delay from Inputs to Outputs < 20 ns Maximmn

• Adaptive Non-Overlap Time Optimized for Power MOSFETs 
Switclung > 20 A/Phase

• Floating Top Driver Accommodates Applications Up to 25 V

• Undervoltage Lockout to Prevent Switclung When the Power Supply 
Is Unreliable

• Thennal Shutdown Protection Against Overtemperature

•  <1 mA Quiescent Current -  Enable (EN) Asserted (No Switclung)

• <10 pA  Quiescent Cunent -  Enable (EN) Deasserted (Disables 
Switclung)
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ORDERING INFORMATION
Device Package Shipping

NCP5351 D SO-8 95 Units/Rail

NCP5351 DR2 SO-8 2500 Tape & Reel

This document contains information on a product under development. ON Semiconductor 
reserves the right to change or discontinue this product w ithout notice.
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Figurę 1. Błock Diagram

Table 2. Input-Output Truth Table
EN CO DRN TG BG

L X X L L

H L < 0.5 V L H

H H < 0.5 V H L

H L < 0.5 V L H

H H < 0.5 V H L

H L > 1.5 V L L

H H > 1.5 V H L

H L > 1.5 V L L

H H > 1.5 V H L
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NCP5351

MAXIMUM RATINGS*
Rating Value Unit

Operating Junction Temperaturę, T j Internally Limited °C

Package Thermal Resistance:
Junction to Case, Rgjc 45 ®c/w
Junction to Ambient, R0ja 165 °c /w

Storage Temperaturę Rangę, Tg -65 to 150 °c

ESD Susceptibility (Humań Body Model) 2.0 kV

Lead Temperaturę Soldering: Reflow: (SMD styles only) (Notę 3) 230 peak °c

3. 60 seconds maximum above 183°C.
*The maximum package power dissipation must be observed.

MAXIMUM RATINGS
Pin Symbol Pin Name V M A X V M IN ■S O U RC E ■siNK

v s Main Supply Voltage Input 7.0 V -0.3 V NA 4.0 A Peak (< 100 ps) 
250 mA DC

BST Bootstrap Supply Voltage 
Input

30 V wrt/PGND 
7.0 Vwrt/DRN

-0.3 Vwrt/DRN NA 4.0 A Peak (< 100 ps) 
250 mA DC

DRN Switching Node 
(Bootstrap Supply Return)

25 V -1.0 V DC 
-5.0 V for 100 ns

4.0 A Peak (< 100 ps) 
250 mA DC

NA

TG High Side Driver Output 
(Top Gate)

30 V wrt/PGND 
7.0 Vwrt/DRN

-0.3 Vwrt/DRN 4.0 A Peak (< 100 ps) 
250 mA DC

4.0 A Peak (< 100 ps) 
250 mA DC

BG Low Side Driver Output 
(Bottom Gate)

7.0 V -0.3 V 4.0 A Peak (< 100 ps) 
250 mA DC

4.0 A Peak (< 100 ps) 
250 mA DC

CO TG & BG Control Input 7.0 V -0.3 V 1.0 mA 1.0 mA

EN Enable Input 7.0 V -0.3 V 1.0 mA 1.0 mA

PGND Ground 0 V 0 V 4.0 A Peak (< 100 ps) 
250 mA DC

NA

NOTĘ: Ali voltages are with respect to PGND except where noted.

http://onsemi.com
3191

http://onsemi.com


NCP5351

ELECTRICAL CHARACTERISTICS (0°C < Tj < 125°C; 4.5 V < Vs < 5.5 V; 4.0 V < VBSt < 26 V; VEN = Vs ; unless otherwise noted.)

Parameter Test Conditions Min Typ Max Unit

DC OPERATING SPECIFICATIONS 
Power Supply

Vg Ouiescent Current, Operating Vco = 0 V, 4.5 V; No output switching - 1.0 - mA

Vbst Ouiescent Current, Operating Vco = 0 V, 4.5 V; No output switching - 50 - pA

Ouiescent Current, Non-Operating VEN = 0 V; VC0 = 0 V, 4.5 V - - 10 pA

Undervoltage Lockout

Start Threshold CO = 0 V 4.2 4.35 4.5 V

Stop Threshold CO = 0 V 4.1 4.28 4.45 V

Hysteresis CO = 0 V 0.05 0.07 0.1 V

CO Input Characteristics

High Threshold - 2.0 - - V

Low Threshold - - - 0.8 V

Input Bias Current 0 < Vco < Vs - 0 10 pA

EN Input Characteristics

High Threshold Both drivers respond to CO 2.0 - - V

Low Threshold Both drivers are low independent of CO - - 0.8 V

Input Bias Current 0 < VEn < Vs - 0 10 pA

Thermal Shutdown

Overtemperature Trip Point Notę 4. - 170 - °C

Recovery Temperaturę Notę 4. 125 - - °C

Hysteresis Notę 4. - 30 - °C

High Side Driver

Peak Output Current Notę 4. - 4.0 - A

Output Resistance (Sourcing) 
(Notę 4)

Duty Cycle < 2.0%, Pulse Width < 100 ps, 
T j = 125°C, VBSt -  VDRN = 4.5 V,
Vjg = 4.0 V + VDRN

0.5 n

Output Resistance (Sinking) 
(Notę 4)

Duty Cycle < 2.0%, Pulse Width < 100 ps, 
T j = 125°C, VBST -  VDRN = 4.5 V,
Vjg = 0.5 V + VqRR

0.35 n

Low Side Driver

Peak Output Current Notę 4. - 4.0 - A

Output Resistance (Sourcing) 
(Notę 4)

Duty Cycle < 2.0%, Pulse Wdth < 100 ps, 
T j = 125°C, Vs = 4.5 V, VBG = 4.0 V

- 0.6 - O

Output Resistance (Sinking) 
(Notę 4)

Duty Cycle < 2.0%, Pulse Wdth < 100 ps, 
T j = 125°C, Vs = 4.5 V, VBG = 0.5 V

- 0.5 - O

4. Guaranteed by design, not 100% tested in production.
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NCP5351

ELECTRICAL CHARACTERISTICS (0°C < T j < 125°C; 4.5 V < Vs < 5.5 V; 4.0 V < VBSt < 26 V; VEN = Vs , CL0Ad = 6.0 nF; unless 
otherwise noted.)

Parameter Symbol Test Conditions Min Typ Max Unit

AC OPERATING SPECIFICATIONS 
High Side Driver

Rise Time trTG VBs t - V drn = 4 .5V ,V s = 5.0V - 8.0 16 ns

Fali Time t fTG VBs t - V drn = 4 .5V ,V s = 5.0V - 14 21 ns

Propagation Delay Time, 
TG Going High 
(Non-Overlap Time)

tpdhTG VBs t - V drn = 4 .5V ,V s = 5.0V 30 55 100 ns

Propagation Delay Time, 
TG Going Low

tpdljG VBs t - V drn = 4 .5V ,V s = 5.0V - 18 37 ns

Low Side Driver

Rise Time t rBG Vs = 4.5 V - 10 15 ns

Fali Time t fBG Vs = 4.5 V - 12 20 ns

Propagation Delay Time, 
BG Going High 
(Non-Overlap Time)

tpdhBG Vs = 4.5 V 30 55 100 ns

Propagation Delay Time, 
BG Going Low

tpdlBG Vs = 4.5 V - 10 18 ns

Undervoltage Lockout

Vg Rising tpdhUVLO EN = Vs , CO = 0 V, dVs/dt > 1.0 V/ps, 
from 4.0 V to 4.5 V, time to BG > 1.0 V

- 10 - jas

Vg Falling tPdlUVLO EN = Vs , CO = 0 V, dVs/dt < -1.0 V/ps, 
from 4.5 V to 4.0 V, time to BG < 1.0 V

- 10 - jas

v c o

V TG -V DRN

V BG

V DRN

Figurę 2. Timing Diagram
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NCP5351

PACKAGE PIN DESCRIPTION
Pin Number Pin Symbol Description

1 DRN The switching node common to the high and low-side FETs. The high-side (TG) driver 
and supply (BST) are referenced to this pin.

2 TG Driver output to the high-side MOSFET gate.

3 BST Bootstrap supply voltage input. In conjunction with a Schottky diodę to Vg, a 0.1 pF to 
1.0 pF ceramic capacitor connected between BST and DRN develops supply voltage 
for the high-side driver (TG).

4 CO Logic level control input produces complementary output States -  no inversion at TG; 
inversion at BG.

5 EN Logic level enable input forces TG and BG Iow, and supply current to less than 10 pA 
when EN is Iow.

6 v s Power supply input. A 0.1 pF to 1.0 pF ceramic capacitor should be connected from 
this pin to PGND.

7 BG Driver output to the low-side (synchronous rectifier) MOSFET gate.

8 PGND Ground.
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NCP5351
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Figurę 3. Application Diagram
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