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DRF1211

1000V, 26A, 30MHz

MOSFET Driver Hybrid

I
The DRF1211 hybrid includes a high power gate driver and the power |N:—[>—|

I
MOSFET. It was designed to provide the system designer increased | ORVER oz J| s
flexibility and lowered cost over a non-integrated soluton. T T T T T T
FEATURES TYPICAL APPLICATIONS
* Switching Frequency: DC TO 30MHz * Switching Speed 3-4ns + Class C, D and E RF Generators
* Low Pulse Width Distortion * Byys = 1KV ¢ Switch Mode Power Amplifiers
* Single Power Supply * lys = 26A avg. « Pulse Generators

* 1V CMOS Schmitt Trigger Input 1V

Hysteresis

* Rpg(on)S -55 Ohm
* Pp =1000W

* Inverting Non-Inverting Select

¢ RoHS Compliant

=

¢ Ultrasound Transducer Drivers

* Acoustic Optical Modulators

Driver Absolute Maximum Ratings

Symbol Parameter Min Typ Max Unit
A Supply Voltage 15 v
IN Input Single Voltages -50t0 15.3
lork Output Current Peak 15 A

T max Operating Temperature 150 °C
Driver Specifications

Symbol Parameter Min Typ Max Unit
Vaa Supply Voltage 8 15
IN Input Voltage 5.0 V,,+0.3 v

INg Input Voltage Rising Edge 2.5 o
IN(F) Input Voltage Falling Edge 2.5
looa Quiescent Current 15 25 mA
lo Output Current 15 A
C.. Output Capacitance 2500
Ci Input Capacitance 35 P
Ry Input Parallel Resistance 1 MQ
ToN) V threshhold On, V= 12V, Vin = 0 to 5V Ramp 2.2 3.2 v
HOFE) V threshhold On, V= 12V, Vin = 0 to 5V Ramp 1.0 1.9
t Rise Time 10% to 90%, V= 12V, Vin=0to 5V, R =1.0Q, C_=2nF 1.5 25 3.0
t; Fall Time 90% to 10%, V= 12V, Vin=0to 5V, R =1.0Q, C = 2nF 1.5 25 3.0
bioN) On Delay Time, 50% to 50%, V= 12V, Vin=0to 5V, R =1.0Q, C_=2nF 18 e
D(OFF) Off Delay Time, 50% to 50%, V,,= 12V, Vin =0 to 5V, R =1.0Q, C_=2nF 18
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DRF1211
Driver Output Characteristics

Symbol Parameter Min Typ Max Unit
C.. Output Capacitance 2500 pF
ot Output Resistance 0.5 Q
Low Output Inductance 2 3 4 nH
FMAX Operating Frequency CL = 3nF + 50Q 60 MHz

Driver Thermal Characteristics

Symbol Parameter Min Typ Max Unit
Rayc Thermal Resistance Junction to Case 1.5 °C/IW

T Terg Operating and Storage Temperature -55 to 150 °C
Poc Maximum Power Dissipation @ T, = 25°C 80 w

MOSFET Absolute Maximum Rating_js

Symbol Parameter Min Typ Max Unit
BVpss Drain Source Voltage 1000 \Y%
I Continuous Drain Current T, = 25°C @ |, = 13A 26 A
Roston Drain-Source On State Resistance 0.7 Q
ijax Operating Temperature 175 °C
MOSFET Dynamic Characteristics
Symbol Parameter Test Conditions Min Typ Max Unit
Cies Input Capacitance Vgs =0 4000
Coss Output Capacitance Ve = 50V 460 pF
Cirss Reverse Transfer Capacitance f=1MHz 90
MOSFET Thermal Characteristics
Symbol Parameter Min Typ Max Unit
Rayc Thermal Resistance Junction to Case (per MOSFET) 0.16 0.17
°C/W
Rgyus Thermal Resistance Junction to Heat Sink 0.22
Tiste Storage Temperature -55 to 150 °C
Pous Maximum Power Dissipation @ T, = 25°C 680 w
Poc Total Power Dissipation @ T, = 25°C 1000

Microsemi reserves the right to change, without notice, the specifications and information contained herein.
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Figure 1, DRF1211 Simplified Circuit Diagram

The Simplified DRF1211 Circuit Diagram is illustrated above. By including the driver high speed by-pass capacitor (C1), the contribution to
the internal parasitic loop inductance of the driver output is greatly reduced. This, coupled with the tight geometry of the hybrid, allows optimal
gate drive to the MOSFET. This low parasitic approach, coupled with the Schmitt trigger input (IN), Kelvin signal ground (SG) and the Anti-
Ring Function, provide improved stability and control in Kilowatt to Multi-Kilowatt, high Frequency applications. IN pin is referenced to the
Kelvin ground (SG.) The signal is then applied to the intermediate drivers and level shifters; this section contains proprietary circuitry designed
specifically for the ring abatement. The power drivers provide high current to the gate of the MOSFETS.
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Figure 2, Typical Capacitance vs. Drain-to-Source Voltage
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57.8e-3Q —— 56.9e-3F
101.1e-3Q —— 224.1e-3F
15.8e-3Q —— 6.3e-3F
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Figure 3a, Transient Thermal Impedance Model
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Figure 3b, Maximum Effective Transient Thermal Impedance, Junction-To-Case vs Pulse Duration
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DRF1211
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Figure 4, DRF1211 Test Circuit

The Test Circuit illustrated above was used to evaluate the DRF1211 (available as an evaluation Board DRF12XX / EVALSW.) The input con-
trol signal is applied to the DRF1211 via IN(4) and SG(5) pins using RG188. This provides excellent noise immunity and control of the signal
ground currents.

The +V, inputs (2,6) are by-passed (C1, C2, C4-C9), this is in addition to the internal by-passing mentioned previously. The capacitors used

for this function must be capable of supporting the RMS currents and frequency of the gate load. R set for |, at Vi max this load is used to
evaluate the output performance of the DRF1211.



Pin Assignments
Pin 1 GND
Pin 2 +Vdd
Pin 3 GND
Pin 4 IN
Pin 5 SG
Pin 6 +Vdd
Pin7 GND
Pin 8 Source
Pin9 Drain
Pin 10 Source
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LARGE LEADS - 0.200", 2 PLCS A l
MEDIUM LEADS - 0.065", 2 PLCS

HAZARDOUS MATERIAL WARNING
The ceramic portion of the device between leads and mounting flange is beryllium oxide. Beryllium oxide dust is highly toxic when inhaled. Care must be taken during
handling and mounting to avoid damage to this area. These devices must never be thrown away with general industrial or domestic waste. BeO substrate weight:

1.973g. Percentage of total module weight which is BeO: 31%.

\ LGAPS - 0.050", 6 PLCS
SMALL LEADS - 0.040", 3 PLCS

All dimensions are * .005

Figure 5, DRF1211 Mechanical Outline
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Microsemi makes no warranty, representation, or guarantee regarding the information contained herein or the suitability of its products and services
for any particular purpose, nor does Microsemi assume any liability whatsoever arising out of the application or use of any product or circuit. The
products sold hereunder and any other products sold by Microsemi have been subject to limited testing and should not be used in conjunction with
mission-critical equipment or applications. Any performance specifications are believed to be reliable but are not verified, and Buyer must conduct and
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all performance and other testing of the products, alone and together with, or installed in, any end-products. Buyer shall not rely on any data
and performance specifications or parameters provided by Microsemi. It is the Buyer's responsibility to independently determine suitability of any
products and to test and verify the same. The information provided by Microsemi hereunder is provided "as is, where is" and with all faults, and the
entire risk associated with such information is entirely with the Buyer. Microsemi does not grant, explicitly or implicitly, to any party any patent rights,
licenses, or any other IP rights, whether with regard to such information itself or anything described by such information. Information provided in this
document is proprietary to Microsemi, and Microsemi reserves the right to make any changes to the information in this document or to any products
and services at any time without notice.

Microsemi, a wholly owned subsidiary of Microchip Technology Inc. (Nasdaq: MCHP), offers a comprehensive portfolio of semiconductor and system
solutions for aerospace & defense, communications, data center and industrial markets. Products include high-performance and radiation-hardened
analog mixed-signal integrated circuits, FPGAs, SoCs and ASICs; power management products; timing and synchronization devices and precise time
solutions, setting the world's standard for time; voice processing devices; RF solutions; discrete components; enterprise storage and communication
solutions; security technologies and scalable anti-tamper products; Ethernet solutions; Power-over-Ethernet ICs and midspans; as well as custom design
capabilities and services. Microsemi is headquartered in Aliso Viejo, California, and has approximately 4,800 employees globally. Learn more at www.
microsemi.com.



