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GATE DRIVER

700V 4A HIGH CURRENT, HIGH AND LOW SIDE GATE DRIVER

DESCRIPTION

The AG2186 is a high-voltage, high-speed high-
side and low-side gate driver designed to drive
power MOSFETs and IGBTs. It features two
independent input-to-output drive channels and
integrates high-side and low-side under-voltage
(UVLO) and
protection circuits.

lockout over-voltage clamping

The AG2186 provides high-current pulsed gate-
drive capability with a peak output current of up to
4 A. The logic inputs are compatible with CMOS
and LSTTL logic outputs down to 3.3 V. The high-
side floating channel supports operating voltages
of up to 700 V, making the AG2186 suitable for
driving high-voltage N-channel power MOSFETs
and IGBTs in
configurations.

high-side and low-side

The AG2186 is available in SOP8 package.

APPLICATIONS

®  Motor Control

® Air Conditioners and Washing Machines
®  General-Purpose Inverters
°

Microinverter Drivers

ORDERING INFORMATION

Package Type Part Number
SOP8 . AG2186M8R
SPQ: 4,000pcs/Reel AG2186M8VR
R: Tape & Reel
Note
V: Halogen free Package

AIT provides all RoHS products

PIN DESCIPTION

FEATURES
®  Bootstrap-powered floating channel
® High-side floating voltage up to 700 V
® Logicinput compatible with 3.3V, 5V, and 15
V logic levels
150 V/ns dV/dt immunity
Vs negative transient voltage tolerance down
to-9V
Gate-drive supply voltage range: 10V to 20V
High-side and low-side under-voltage lockout
UVLO rising threshold: 8.9 V
UVLO falling threshold: 8.2 V
® Propagation delay:
Turn-on delay (ton): 130 ns
Turn-off delay (torr): 130 ns
® High-side and low-side propagation delay
matching
®  High-current gate-drive capability:
Source current: 4.0 A
Sink current: 4.0 A

TYPICAL APPLICATION
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PIN# Symbol Function

1 HIN High side signal input

2 LIN Low side signal input

3 COM ground

4 LO Low side output

5 VCC Power supply

6 VS High side floating ground

7 HO Hight side output

8 VB High side floating supply
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ABSOLUTE MAXIMUM RATINGS
Ta = 25°C, unless otherwise specified.

Vs, High-Side Floating Supply Voltage -0.3V ~ 725V
Vs, High-Side Floating Reference Voltage Vg-25V ~ V+0.3V
VHo, High-Side Output Voltage Vs-0.3V ~ Ve+0.3V
Vcc, Low-Side Supply Voltage -0.3V ~ 25V
VLo, Low-Side Output Voltage -0.3V ~ Vcc+0.3V
VN, Logic Input Voltage (HIN,LIN) -0.3V ~ Vc¢c+0.3V
Ppo, Power dissipation 0.625W
ESD Discharge Human Body Model (HBM) 1.5KV

Machine Model (MM) 500V
Reua, Package dissipation rating SOP8 200°C/W
Tste, Storage Temperature Range -55°C ~ +150°C
TL, Lead Temperature (Soldering, 10 seconds) 300°C

Stresses above may cause permanent damage to the device. These are stress ratings only and functional operation of the device at
these or any other conditions beyond those indicated in the Electrical Characteristics are not implied. Exposure to absolute maximum
rating conditions for extended periods may affect device reliability.

RECOMMENDED OPERATING CONDITION

Parameter Symbol | Conditions Min. Max. Unit

High-Side Floating Supply Voltage Ve |- Vs+10 Vs+20
High-Side Floating Reference Voltage Vs -9 700
High-Side Output Voltage VHo VS VB \%
Low-Side Output Voltage Vio 0 Vee

Low-Side Supply Voltage Vce 10 20

Logic Input Voltage (HIN,LIN) VN | 0 Vce
Environment Temperature Ta | -40 125 °C
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ELECTRICAL CHARACTERISTICS
Vce=Ve=15V, CL.=1nF, Ta=25°C, unless otherwise specified

Parameter Symbol Conditions Min. | Typ. | Max. | Unit
Dynamics Characteristics
Turn-On Propagation Delay ton Vs=0 130 - 250
Turn-Off Propagation Delay torr Vs=0, or 700V 130 - 250
Turn-On Rise Time tr Vs=0 15 - 20 ns
Turn-Off Fall Time tr 10 - 15
Propagation Delay Matching (ton, torr) MT - - 50
Static Characteristics
Vce UVLO Rising Threshold Vceuvs |- 8 8.9 9.8
Vce UVLO Falling Threshold Veecuv- | 7.4 8.2 9.0
Vcc UVLO Hysteresis Vccuvhys - 0.7 -
Ves UVLO Rising Threshold VBsuv+ 8 8.9 9.8
Ves UVLO Falling Threshold VBsuv- 7.4 8.2 9.0
Ves UVLO Hysteresis VBsuvHYs - 0.7 -
High-Side Floating Supply Leakage Current Ik - - 50
Ves Quiescent Current loBs - 50 100
Vce Quiescent Current lacc - 150 | 240
High-Level Input Threshold Voltage ViH 25 - -
Low-Level Input Threshold Voltage Vi - - 0.8
Supply-to-Output High-Level Voltage Von ) ] 14
Difference
Output Low-Level-to-Ground Voltage VoL ] ) 01
Difference
Logic “1” Input Bias Current Iin+ - 25 60
Logic “0” Input Bias Current lin- - - - 2
High-Level Output Short-Circuit Pulsed Current lo+ - 3.0 4.0
Low-Level Output Short-Circuit Pulsed Current lo- - 3.0 4.0
Propagation delay matching TwmaTcH -5 - 5 ns
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TYPICAL PERFORMANCE CHARACTERISTICS
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Fig 2. Propagation Delay Timing Definitions
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Fig 3. Typical application circuit
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BLOCK DIAGRAM
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Layout and connection guidelines

The AG2186 incorporates fast reacting input circuits, shortage propagation delays, and powerful output stages
capable of delivering current peaks over 4A to facilitate voltage transition times The following layout and
connection guidelines are strongly recommended:

Keep high current output and power ground paths separate logic and enable input signals and signal
ground paths. This is especially critical when dealing with TTL-level logic thresholds at driver inputs and
enable pins.

If the inputs to a channel are not externally connected, the internal pull-down resistor indicated on block
diagrams command a low output. In noisy environments, it may be necessary to tie inputs of an unused
channel to VDD or GND using short traces to prevent noise from causing spurious output switching.
Many high-speed power circuits can be susceptible to noise injected from their own output or other
external sources, possibly causing output re-triggering. These effects can be obvious if the circuit is
tested in breadboarding or non-optimal circuit layouts with long input, enable, or output leads. For best
results, make connections to all pins as short and direct as possible.

The AG2186 is compatible with many other industry standard drivers. In single input parts with enable
pins, there is an internal pull-down resistor tied to GND to enable the driver by default, this should be
considered in the PCB layout.

The turn on and turn off current paths should be minimized, The Fig 3, Typical Application Circuit shows
the pulsed gate drive current path when the gate driver is supplying gate charge to turn the MOSFET
on.. .To reach the high peak currents possible, the resistance and inductance in the path should be
minimized. The localized bypass capacitor acts to contain the high peak current pulses within this driver
MOSFET circuit, preventing them from disturbing the sensitive analog circuitry in the PWM controller.
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PACKAGE INFORMATION
Dimension in SOP8 (Unit: mm)
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Symbol Min. Max.
A 0.39- 0.480
A1 0.210 0.280
A2 0.500 0.800
A3 1.050 BSC.

B 1.270 BSC.

4.700 5.100
D 5.800 6.200
D1 3.700 4.100
E - 1.750
E1 1.300 1.500
E2 0.600 0.700
E3 0.100 0.225
¢] 0° 8°
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IMPORTANT NOTICE

AIT Semiconductor Inc. (AiT) reserves the right to make changes to any of its products, specifications, to
discontinue any integrated circuit product or service without notice and advises its customers to obtain the
latest version of relevant information to verify, before placing orders, that the information being relied on is

current.

AIT Semiconductor Inc.'s integrated circuit products are not designed, intended, authorized, or warranted to
be suitable for use in life support applications, devices or systems or other critical applications. Use of AiT
products in such applications is understood to be fully at risk of the customer. As used herein may involve
potential risks of death, personal injury, or server property, or environmental damage. In order to minimize
risks associated with the customer's applications, the customer should provide adequate design and operating

safeguards.

AT Semiconductor Inc. assumes to no liability to customer product design or application support. AiT warrants

the performance of its products of the specifications applicable at the time of sale.
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