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DESCRIPTION 
The EVQ6590A-L-00A is an evaluation board 
designed to demonstrate the capabilities of the 
MPQ6590A, a high side N-channel power 
MOSFET gate driver. It is suitable for battery 
power tools and automotive high-side switches. 

The MPQ6590A operates across a 7.5V to 80V 
input voltage (VIN) range. It can generate a gate 
drive voltage that exceeds the input supply to 
drive an N-channel gate. The device can source 
and sink 1A of current to quickly enable and 
disable large power MOSFETs. The MPQ6590A 

has an output tolerance of -70V, which allows an 
external MOSFET to avalanche without the need 
for an additional protection diode. 

The MPQ6590A’s internal safety features 
include over-current protection (OCP), under-
voltage lockout (UVLO), and thermal shutdown. 

The MPQ6590A is available in a QFN-11 
(3mmx4mm) package with wettable flanks, and 
it is AEC-100 qualified. It is recommended to 
read the MPQ6590A datasheet prior to making 
any changes to the EVQ6590A-L-00A. 

PERFORMANCE SUMMARY 
Specifications are at TA = 25°C, unless otherwise noted. 

Parameters Conditions Value 

Input power supply voltage (VIN) range  7.5V to 80V 

VCC voltage (VCC)  3.3V or 5V 

EVQ6590A-L-00A EVALUATION BOARD 

 
LxWxH (7.5cmx6.5cmx2.5cm) 

Board Number MPS IC Number 

EVQ6590A-L-00A MPQ6590AGLE-AEC1 



EVQ6590A-L-00A – 80V, HS-FET DRIVER EVAL BOARD, AEC-Q100 

EVQ6590A-L-00A Rev. 1.0 MonolithicPower.com 2 
5/27/2025 MPS Proprietary Information. Patent Protected. Unauthorized Photocopy and Duplication Prohibited. 
 © 2025 MPS. All Rights Reserved. 

QUICK START GUIDE 
1. Preset the input power supply voltage to be between 7.5V and 80V. 

2. Preset the logic supply voltage to 3.3V or 5V, as recommended. 

3. Connect the ON signal terminals to: 

a. Positive (+): ON 

b. Negative (-): GND 

4. Connect the ENBL signal terminals to: 

a. Positive (+): ENBL 

b. Negative (-): GND 

5. Connect the load terminals to: 

a. Positive (+): OUT 

b. Negative (-): GND 

6. Connect the logic power supply terminals to: 

a. Positive (+): VCC 

b. Negative (-): GND 

7. Connect the power supply terminals to: 

a. Positive (+): VIN 

b. Negative (-): GND 

8. Start up the device by following the sequence below:  

a. Power up VIN. 

b. Pull up the ENBL pin. 

c. Apply the ON signal to the ON terminal. 

To shut down the device, follow the steps above in reverse. 

9. LED1 indicates whether a fault has occurred (e.g. over-current (OC) fault, input voltage (VIN) under-
voltage lockout (UVLO), VCP voltage (VCP) UVLO, or an over-temperature (OT) fault). 

Figure 1 on page 3 shows the measurement equipment set-up. 
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Figure 1: Measurement Equipment Set-Up 
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EVALUATION BOARD SCHEMATIC 
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Figure 2: Evaluation Board Schematic 
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EVQ6590A-L-00A BILL OF MATERIALS 
Qty Ref Value Description Package Manufacturer Manufacturer PN 

1 C3 1µF/100V Ceramic capacitor 1206 Murata 
GRM31CR72A105K

A01L 

1 C1 100µF/100V 
Electrolytic 
capacitor 

DIP Jianghai CD263-100V100 

2 C2,C4 100nF/100V Ceramic capacitor 0603 Murata 
GRM188R72A104KA

35D 
1 C5 220pF/50V Ceramic capacitor 0603 Wurth 885012206079 
1 C6 2.2nF/50V Ceramic capacitor 0603 Wurth 885012206085 

1 C7 10nF/50V 
Ceramic capacitor 

0603 Murata 
GRM188R72A103KA

01D 

1 C8 1µF/25V Ceramic capacitor 0603 Murata 
GCM188R71E105KA

64D 
1 R3 100kΩ Adjustable resistor DIP Custom 3266W-1-104LF 
3 R1, R2, R4 4.7kΩ Film resistor 0603 Yageo RC0603FR-74K7L 
2 R5, R6 100kΩ Film resistor 0603 Yageo RC0603FR-07100KL 
1 R7 1kΩ Film resistor 0603 Yageo RC0603FR-71KL 

1 D2 100V TVS diode 
DO-

214AB 
Fairchild SMCJ100A 

1 D1 NS     

1 M1 100V/220A 
N-channel power 
MOSFET 

TO-263 Analog Power AMIF100S201-T1-PF 

1 LED1 Red LED 0805 Bright LED BL-HUE35A-AV-TRB 

5 
JP1,JP2,JP
3,JP4,JP5 

2.54mm Connector, 2.54mm DIP Any  

3 
VIN,OUT,G

ND 
2mm 2mm golden pin DIP Any  

8 

CD,nFLT,E
NBL,ON,V
DS, BST, 
VCP, G 

1mm Test point DIP Any  

6 
VCC,GND,
GND,GND,
ON,ENBL 

1mm 1mm golden pin DIP Any  

1 U1 
MPQ6590A-

AEC1 

80V, automotive-
grade high-side 
gate driver 

QFN-11 
(3mmx 
4mm) 

MPS MPQ6590AGL-AEC1 
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EVB TEST RESULTS 
VIN = 14V, ON = 5V, EN = 5V, TA = 25°C, unless otherwise noted. 

 High-Side Fully On 
VIN = 14V, ON = EN = high, load = 17Ω 

 Switching Operation 
VIN = 14V, EN = high, ON = 1kHz/50%,  
load = 17Ω 

 
 
 

CH1: ON 
 
 

CH3: G 
 
 

CH2: OUT 
 
 

CH4: IOUT 
 

 

 
 
 

CH1: ON 
 
 

CH3: G 
 
 

CH2: OUT 
 
 

CH4: IOUT 
  

    

    

 Turn On the MOSFET 
VIN = 14V, EN = high, ON = from low to high, 
load = 17Ω 

 Turn Off the MOSFET 
VIN = 14V, EN = high, ON = from high to low, 
load = 17Ω 

 
 
 

CH1: ON 
 
 

CH3: G 
 
 

CH2: OUT 
 
 

CH4: IOUT 
 
  

 
 
 

CH1: ON 
 
 

CH3: G 
 
 

CH2: OUT 
 
 

CH4: IOUT 
  

    

    

 Start-Up through VIN 
VIN = 14V, ON = EN = high, load = 17Ω 

 Shutdown through VIN 
VIN = 14V, ON = EN = high, load = 17Ω 

 
 
 

CH1: VIN 
 
 

CH3: G 
 
 

CH2: OUT 
 
 

CH4: IOUT 
  

 
 
 

CH1: VIN 
 
 

CH3: G 
 
 

CH2: OUT 
 
 

CH4: IOUT 
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EVB TEST RESULTS (continued) 
VIN = 14V, ON = 5V, EN = 5V, TA = 25°C, unless otherwise noted. 

 IC Enabled 
VIN = 14V, ON = high, EN from low to high, 
load = 17Ω 

 IC Disabled 
VIN = 14V, ON = high, EN from high to low, 
load = 17Ω 

 
 
 

CH1: EN 
 
 

CH3: G 
 
 

CH2: OUT 
 
 

CH4: IOUT 
 

 

 
 
 

CH1: EN 
 
 

CH3: G 
 
 

CH2: OUT 
 
 

CH4: IOUT 
  

    

    

 OCP 
VIN = 14V, EN = high, ON from low to high,  
MOSFET RDS(ON) = 60mΩ,  
OCP threshold = 100mV, load = 4Ω 

  

 
 
 

CH1: ON 
 

CH2: OUT 
 
 

CH3: CD 
 
 

CH4: IOUT 
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PCB LAYOUT 

  

Figure 3: Top Silk Figure 4: Top Layer 

  

Figure 5: Bottom Layer Figure 6: Bottom Silk 
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