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SPECIFICATIONS 
VCC = 12 V, BST = 4 V to 26 V, TA = 0°C to 85°C, unless otherwise noted.1 

Table 1.  
Parameter Symbol Conditions Min Typ Max Unit 
PWM INPUT       

Input Voltage High   2.0   V  
Input Voltage Low     0.8 V  
Input Current   −1  +1 μA 
Hysteresis   90 250  mV 

OD INPUT        

Input Voltage High   2.0   V 
Input Voltage Low     0.8 V 
Input Current   −1  +1 μA 
Hysteresis   90 250  mV 
Propagation Delay Times2 tpdlOD See Figure 3  20 35 ns 

 tpdhOD See Figure 3  40 55 ns 

HIGH-SIDE DRIVER        
Output Resistance, Sourcing Current  BST − SW = 12 V   2.2 3.5 Ω 
Output Resistance, Sinking Current  BST − SW = 12 V  1.0 2.5 Ω 
Output Resistance, Unbiased  BST − SW = 0 V  10  kΩ 
Transition Times  trDRVH BST − SW = 12 V, CLOAD = 3 nF, see Figure 4  25 40 ns 
 tfDRVH BST − SW = 12 V, CLOAD = 3 nF, see Figure 4  20 30 ns 
Propagation Delay Times2 tpdhDRVH BST − SW = 12 V, CLOAD = 3 nF, see Figure 4  25 40 ns 
 tpdlDRVH BST − SW = 12 V, CLOAD = 3 nF, see Figure 4  25 35 ns 
SW Pull-Down Resistance  SW to PGND  10  kΩ 

LOW-SIDE DRIVER        
Output Resistance, Sourcing Current    2.0 3.2 Ω 
Output Resistance, Sinking Current    1.0 2.5 Ω 
Output Resistance, Unbiased  VCC = PGND  10  kΩ 
Transition Times  trDRVL CLOAD = 3 nF, see Figure 4  20 35 ns 
 tfDRVL CLOAD = 3 nF, see Figure 4  16 30 ns 
Propagation Delay Times2 tpdhDRVL CLOAD = 3 nF, see Figure 4  12 35 ns 
 tpdlDRVL CLOAD = 3 nF, see Figure 4  30 45 ns 
Timeout Delay  SW = 5 V 110 190  ns 
  SW = PGND 95 150  ns 

SUPPLY       
Supply Voltage Range VCC 



ADP3118  
 

Rev. 2 | Page 4 of 14 | www.onsemi.com 

ABSOLUTE MAXIMUM RATINGS 
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TIMING CHARACTERISTICS 
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Figure 3. Output Disable Timing Diagram 
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THEORY OF OPERATION 
The ADP3118 is a dual-MOSFET driver optimized for driving 
two N-channel MOSFETs in a synchronous buck converter  
topology. A single PWM input signal is all that is required to 
properly drive the high-side and the low-side MOSFETs. Each 
driver is capable of driving a 3 nF load at speeds up to 500 kHz. 

A more detailed description of the ADP3118 and its features 
follows (see Figure 1 for a block diagram). 

LOW-SIDE DRIVER 
The low-side driver is designed to drive a ground-referenced 
N-channel MOSFET. The bias to the low-side driver is inter-
nally connected to the VCC supply and PGND. 

When the driver is enabled, the driver’s output is 180° out of 
phase with the PWM input. When the ADP3118 is disabled, 
the low-side gate is held low. 

HIGH-SIDE DRIVER 
The high-side driver is designed to drive a floating N-channel 
MOSFET. The bias voltage for the high-side driver is developed 
by an external bootstrap supply circuit, which is connected 
between the BST and SW pins. 

The bootstrap circuit comprises a diode, D1, and bootstrap 
capacitor, CBST1. CBST2 and RBST are included to reduce the  
high-side gate drive voltage and to limit the switch node slew 
rate (referred to as a Boot-Snap circuit, see the Application 
Information section for more details). When the ADP3118 is 
starting up, the SW pin is at ground, so the bootstrap capacitor 
charges up to VCC through D1. When the PWM input goes 
high, the high-side driver begins to turn on the high-side 
MOSFET, Q1, by pulling charge out of CBST1 and CBST2. As Q1 
turns on, the SW pin rises up to VIN, forcing the BST pin to VIN 
+ VC (BST), which is enough gate-to-source voltage to hold Q1 on. 

To complete the cycle, Q1 is switched off by pulling the gate 
down to the voltage at the SW pin. When the low-side MOSFET, 
Q2, turns on, the SW pin is pulled to ground. This allows the 
bootstrap capacitor to charge up to VCC again. 

The high-side driver’s output is in phase with the PWM input. 
When the driver is disabled, the high-side gate is held low. 

OVERLAP PROTECTION CIRCUIT 
The overlap protection circuit prevents both of the main power 
switches, Q1 and Q2, from being on at the same time. This is 
done to prevent shoot-through currents from flowing through 
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The MOSFET vendor should provide a maximum voltage  
slew rate at a drain current rating such that this can be designed 
around. Once the designer has this specification, determine the 
maximum current you expect to see in the MOSFET. This can 
be done with the following equation: 

( )
OUTMAX

MAX
OUTCCDCMAX Lf

D
VVphaseperII

×
×−+= )(  (5) 

where: 
DMAX is determined for the VR controller being used with the 
driver. This current is divided as equally as possible between 
MOSFETs if more than one is used (assume a worst-case 
mismatch of 30% for design margin).  
LOUT is the output inductor value. 

When producing a design, there is no exact method for calcu-
lating the dV/dt due to the parasitic effects in the external 
MOSFETs as well as the PCB. However, it can be measured  
to determine if it is safe. If it appears that the dV/dt is too fast, 
an optional gate resistor can be added between DRVH and the 
high-side MOSFETs. This resistor slows down the dV/dt, but it 
increases the switching losses in the high-side MOSFETs. The 
ADP3118 has been optimally designed with an internal drive 
impedance that works with most MOSFETs to switch them 
efficiently yet minimizes dV/dt. However, some high speed 
MOSFETs may require this external gate resistor depending  
on the currents being switched in the MOSFET. 

LOW-SIDE (SYNCHRONOUS) MOSFETS 
The low-side MOSFETs are usually selected to have a low on 
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OUTLINE DIMENSIONS 
 

CONTROLLING DIMENSIONS ARE IN MILLIMETERS; INCH DIMENSIONS
(IN PARENTHESES) ARE ROUNDED-OFF MILLIMETER EQUIVALENTS FOR
REFERENCE ONLY AND ARE NOT APPROPRIATE FOR USE IN DESIGN.

COMPLIANT TO JEDEC STANDARDS MS-012-AA
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0.25 (0.0098)
0.17 (0.0067)

1.27 (0.0500)
0.40 (0.0157)

0.50 (0.0196)
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