®

MPQ6590A

80V High-Side MOSFET Driver,
AEC-100 Qualified

DESCRIPTON

The MPQG6590A is a high-side N-channel power
MOSFET driver. It generates a gate drive
voltage above the input supply voltage (Vi) to
drive an N-channel gate. It can source and sink
1A of current to quickly enable and disable
large power MOSFETs. The MPQ6590A can
operate from supply voltages up to 80V.

Internal safety features include over-current
protection (OCP), under-voltage lockout
(UVLO), and thermal shutdown.

The MPQ6590A is available in a QFN-11
(B3mmx4mm) package with wettable flanks, and
is AEC-Q100 qualified.

FEATURES

e 7.5V to 80V Operating Input Voltage (Vin)
Range

e Gate Drive Charge Pump Generates

Voltage 12V Above Vi

Low-Power Sleep Mode (<1pA)

Output Tolerant to -70V

Under-Voltage Lockout (UVLO)

Adjustable Drain-to-Source Voltage (Vbs)

Desaturation Detection

Thermal Shutdown

e Fault Indication Output
Available in a QFN-11 (3mmx4mm)
Package

e Available in AEC-100 Grade 1

APPLICATIONS

e Battery Power Tools
o  Automotive High-Side Switches

All MPS parts are lead-free, halogen-free, and adhere to the RoHS
directive. For MPS green status, please visit the MPS website under
Quality Assurance. “MPS”, the MPS logo, and “Simple, Easy Solutions” are
trademarks of Monolithic Power Systems, Inc. or its subsidiaries.
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mps MPQG6590A-AEC1 - 80V HIGH-SIDE MOSFET DRIVER, AEC-Q100

ORDERING INFORMATION

Part Number* Package** Top Marking MSL Rating
MPQG6590AGLE-AEC1 QFN-11 (3mmx4mm) See Below 1

* For Tape & Reel, add suffix -Z (e.g. MPQ6590AGLE-AEC1-2).
** \Wettable flank package

TOP MARKING
MPYW
6590
ALLL

E

MP: MPS prefix

Y: Year code

W: Week code
6590A: Part number
LLL: Lot number

E: Wettable flank

PACKAGE REFERENCE
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meSs

PIN FUNCTIONS

MPQG6590A-AEC1 - 80V HIGH-SIDE MOSFET DRIVER, AEC-Q100

Pin # Name Description
7 ON Input pin. Pull the ON pin high to drive G to the input voltage (Vin) + 12V; pull it low to
drive G to the output voltage (Vour). This pin has an internal pull-down resistor.
8 ENBL Enable input. Pull the ENBL pin low to shut down the device and drive G to Vour.
Fault indication. The nFAULT pin has an open-drain output. It is pulled logic low
6 NFAULT | during any in fault condition (e.g. Vbs detection, over-temperature protection [OTP],
under-voltage lockout [UVLO]).
2 VOUT Output feedback. Connect the VOUT pin to the MOSFET’s output to sense the VDS
voltage (Vos).
3 G Gate drive output. Connect the G pin to the MOSFET gate.
5 BST Gate drive power supply. Connect a 100nF capacitor (Csst) rated for at least 16V
between the BST and VCP pins.
4 VCP Charge pump output. Connect a 100nF capacitor (Cvcp) rated for at least 16V
between the VCP and BST pins.
1 VIN Input supply voltage. Decouple with a minimum 100nF ceramic capacitor (Cin) to
GND. Additional bulk capacitance may be desirable.
9 VDS VDS threshold configuration. Connect a resistor to GND to set the drain-to-source
(DS) voltage (Vos) threshold.
10 cD VDS blanking time configuration. Connect a capacitor (Ccp) between the CD pin and
GND to set the blanking time. Connect this pin to GND to disable Vps sensing.
11 GND System ground connection.
ABSOLUTE MAXIMUM RATINGS @ Thermal Metrics ©
Supply voltage (Vin) «..eoveveeeeeeeeene. -0.3V to +90V 814 (junction-to-ambient)..................... 53.2°C/W
Output voltage (Vour), G voltage (Vg)............ Bsc_tor (junction-to-case top)............... 49.1°C/W
............................................. -70V to +100V B.c_sorrom (junction-to-case bottom)......6.1°C/W
VCP voltage (Vep)...coveeeeeeeeenn, -0.7V to +100V B8 Gynctlpn-to-board) ............................ 8.3°C/W
BST voltage (Vest)......ceeeenn.... -0.7V to +100V Wir (J_unctl_on-to-top) ............................... 3.1°C/W
VG = VOUT weneeneee e -0.7V to +20V Wis (junction-to-board).............................. 8°C/W
All other pins to GND. ................... -0.3V to +6.5V
Continuous power dissipation (Ta = 25°C) @ Notes:

2 AW 1) Exceeding these ratings may damage the device.
ST 4 2) The maximum allowable power dissipation is a function of the
Storage temperature................ -55°C to +150°C maximum junction temperature T, (MAX), the junction-to-
Junction temperature (T3) cooevvvveeveeeeeeenneen. 150°C ambient thermal resistance 8, and the ambient temperature

° Ta. The maximum allowable continuous power dissipation at
Lead temperature (solder) ..........cccceeeennn. 260°C any ambient temperature is calculated by Po (MAX) = (T,
. (MAX) - Ta) / B;a. Exceeding the maximum allowable power
ESD Ratlngs dissipationA canJAcause excessive die temperature, and the
Human body model (HBM) +1500V @ regulator may go into thermal shutdown. Internal thermal
AN - shutdown circuitry protects the device from permanent
Charged-device model (CDM)............ +750V ©® damage.
. L. 3) Measured on a JESD51-7, 4-layer PCB.
Recommended Operating Conditions 4) Per AECQ100-002.

Supply voltage (Vin)

......................... 7.5V to 80V

5) Per AECQ100-011.

Operating junction temp (T;).... -40°C to +150°C

MPQG6590A Rev. 1.0
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MPQG6590A-AEC1 - 80V HIGH-SIDE MOSFET DRIVER, AEC-Q100

ELECTRICAL CHARACTERISTICS
Vin = 14V, T; =-40 to +150°C, unless otherwise noted.

Parameter | Symbol | Conditions | Min | Typ | Max | Units
Power Supply
Input supply voltage VIN 7.5 80 \%
Quiescent current lo No load current, ENBL = 1 1.1 1.5 mA
Shutdown current lsuon ggfédown mode, ENBL =0, 10 PA
Gate Drive Output
Output pull-up resistance Rpy 400 Q
Output pull-down resistance Rep 10 Q
Peak output current © loutp 1 A
Control Logic
Input logic low threshold Vi 0.8 vV
Input logic high threshold ViH 2 \Y;
Logic input current Iney | Vin = 5V -20 *20 la
line) ViL=0.8V -20 +20 HA
Internal pull-down resistance Rep 500 kQ
nFault (Open-Drain Output)
Output low voltage VoL Output current (lout) = 5mA 0.5 \%
Output high leakage current lon Output voltage (Vour) = 3.3V 2 UA
Protections
fsing threanold | Vo 66 | 7 | T4 | Vv
UVLO hysteresis AV 500 mV
VDS voltage (Vbs) detection Vv VDS resistor (Rvps) = 100kQ 60 100 200 mV
threshold VPST | Rvos = 5kQ 1.5 2 2.5 v
Vs detection blanking time tvpss CD capacitor (Ccp) = 1nF 5 8 11 us
UVLO blanking time © tuve From ON =1 5 us
VCP threshold voltage Vyepmin 5.8 6.5 7.2 Vv
Thermal shutdown T1sp 170 °C
Thermal shutdown hysteresis ATtsD 25 °C
Charge Pump
Gate drive output voltage Vep \@54- V'1N1+ \1/'?“: ; v

MPQ6590A Rev. 1.0
1/14/2026
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mps MPQG6590A-AEC1 - 80V HIGH-SIDE MOSFET DRIVER, AEC-Q100

TIMING CHARACTERISTICS
Vin = 14V, T; =-40 to +150°C, unless otherwise noted.

Parameter Symbol | Conditions Min Typ Max Units

Enable (wake-up) time twake From ENBL = low to high 50 us

Disable (sleep) time tsLeep From ENBL = high to low 200 ns

Start-up time © trup From Vvcp > Vvepmin 200 ns

Propagation delay teo INto G =10V, CL=10nF 200 ns
Note:

6) Not tested in production; guaranteed by design.

MPQ6590A Rev. 1.0 MonolithicPower.com 5
1/14/2026 MPS Proprietary Information. Patent Protected. Unauthorized Photocopy and Duplication Prohibited.
© 2026 MPS. All Rights Reserved.



mP5 MPQG6590A-AEC1 - 80V HIGH-SIDE MOSFET DRIVER, AEC-Q100

TYPICAL CHARACTERISTICS
Vin = 14V, T; =-40 to +150°C, unless otherwise noted.

Quiescent Current vs. UVLO Threshold vs.
Temperature Temperature
1.5 7.05
1.4 -
1.3 J
E 1 0 6.95 —~
o . w
< 09 Vin=7.5V s //
08 Vin=14v * 6.90
0.7 = Q>
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0.5 6.85
-50 50 150 -50 50 150
TEMPERATURE (°C) TEMPERATURE (°C)
UVLO Hysteresis vs. Vpg Detection Threshold vs.
Temperature Tem perature
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L 478 > pa— '_
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mps MPQ6590A-AEC1 - 80V HIGH-SIDE MOSFET DRIVER, AEC-Q100

TYPICAL PERFORMANCE CHARACTERISTICS
Von =5V, VensL =5V, Ta = 25°C, unless otherwise noted.

Switching Operation

High-Side Fully On Vin = 14V, ENBL = high, ON = 1kHz/50%,

VN = 14V, ON = ENBL = high, load = 17Q load = 17Q
CH1:ON > ¢ CH1:ON o ‘ J ‘ ‘ \ J \ .|
CH3:G P g CH3:G ¥
| 28 | &
CH4: lout o CH4: lour
5.00V 2 ‘I:wuz 0 TNW
1 ) 700my 13:44:20 I_()
MOSFET Turning On MOSFET Turning Off
ViN = 14V, ENBL = high, ON = from low to ViN = 14V, ENBL = high, ON = from high to
high, load = 17Q low, load =17Q
CH1: ON ID_J 1 CH1:ON @ q
CH3: G oo CH3:G ¥
| 243 Bl - et ———

CH4: lout e ——. _— CH4: lour |t — — —————
B = p=.. = & | [z [ e ] )
Start-Up through VIN Shutdown through VIN
VN = 14V, ON = ENBL = high, load = 17Q VN = 14V, ON = ENBL = high, load = 17Q

2 ] E \ ]

CH1: Vin l-—-/ CHi:Vn [

g ' e

CH3:G = CH3:G P '
| |23 S s S e ———

L i M—h

CH4: lout oo CH4: loutr ot
@ wov Y[400ps 250MS/s o/ 28Now ) @ wov (%.00ms 25.0M5/s @ | 2Nwv2
ILQ 20.0% (_) 1.00 4 ” 1M points 560V | 13:44:54 IJ_Q 200V 1.00A ‘l 1M points 6.00V | 13:45:4))
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mps MPQ6590A-AEC1 - 80V HIGH-SIDE MOSFET DRIVER, AEC-Q100

TYPICAL PERFORMANCE CHARACTERISTICS (continued)
Von =5V, VensL =5V, Ta = 25°C, unless otherwise noted.

IC Enable IC Disable
Vin = 14V, ON = high, ENBL from low to VN = 14V, ON = high, ENBL from high to
high, load = 17Q low, load =17Q
4 +
CH1: ENBL ID—-'—-——j CH1: ENBL | of
CH3: G [ t— CH3: G PP !
Pt 4 | & emasmuste
CH4: lour i ' . CH4: lour s — -
A 2 T Y A
OCP
Vin = 14V, ENBL = high, ON from low to high,
MOSFET Robs(on) = 60mQ,
OCP threshold = 100mV, load = 4Q
CH1: ON -—--—-—-J ]
- | T
CH3:CD [or / \L ,
| //ﬂ'
CH4: lour ?o 500V : - ;mu: @ 11.0ec
& 1nv 2.00 A " M points 170V H 15:02:10}
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mps MPQG6590A-AEC1 - 80V HIGH-SIDE MOSFET DRIVER, AEC-Q100

FUNCTIONAL BLOCK DIAGRAM
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Figure 1: Functional Block Diagram
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MPQG6590A-AEC1 - 80V HIGH-SIDE MOSFET DRIVER, AEC-Q100

OPERATION

The MPQ6590A, in combination with an
external N-channel power MOSFET, is used to
implement a high-side switch. It generates the
required gate drive voltage to fully enhance the
external MOSFET, and provides control and
protection functions.

Start-Up
Once the VCP voltage exceeds Vvcemin and the

ENBL pin is logic high, the MPQB6590A starts up.

The external MOSFET cannot turn on until the
input voltage (Vin) exceeds its under-voltage
lockout (UVLO) threshold (Vin_uvio) and the
VCP voltage (Vcp) has exceeded its minimum
threshold (Vvcemin). There is a minimum 200ns
delay (trup) before the MOSFET can be enabled
to prevent rapid cycling during a fault condition.

Input Logic

The MPQ6590A has two input pins: ON and
ENBL.

The ENBL pin enables and disables the part.
When ENBL is logic low, the internal charge
pump is disabled and internal circuitry is put
into a low-power state. The G pin is pulled to
the VOUT pin to keep the external MOSFET
disabled.

When ENBL is pulled to logic high, the part is
enabled and the charge pump runs.

The ON pin is used to turn the external
MOSFET on. Pulling the ON pin logic high

drives G to Vv + 12V and turns the MOSFET on.

Pulling it logic low drives G to the output voltage
(Vour) to turn the MOSFET off.

Charge Pump/Bootstrap

An external capacitor (Cgst) is used as a
bootstrap to initially turn on the external
MOSFET. Once the MOSFET is on, a weak
charge pump is used to overcome leakages to
allow 100% duty cycle operation indefinitely.

There must be some load at the OUT pin
(MOSFET source) to return the current
(approximately 10upA) required to charge Cegsr
when the MOSFET is turned off. The load
resistance (RLoap) must be less than (Vin - 6.5V)
/ 10pA. This equates to 750kQ when V\y = 14V.

The gate drive voltage is regulated at a nominal
12v for the standard MPQ6590A.

If the charge pump voltage drops to below the
charge pump threshold voltage (Vycpun), the

external MOSFET turns off.

Gate Driver

N-channel and P-channel MOSFETs are used
to drive the external MOSFET’s gate either to
the charge pump voltage or to the output, which
is the source terminal for the external MOSFET.

The output terminal can be subject to negative
voltages when the switch is turned off. The
MPQ6590A’s VOUT pin can tolerate negative
voltages to -70V.

Drain-to-Source Voltage (Vps) Desaturation
Detection

To provide some protection against short
circuits, the MPQ6590A monitors the voltage
drop across the external MOSFET.

When the MOSFET is turned on, the voltage
difference between Vv and Vour is monitored.
When the MOSFET is first turned on, Vps
detection is disabled until after a set blanking
time (tvoss, typically 8us when Ccp = 1nF). If the
voltage exceeds the Vps threshold (Vpsr), the
MOSFET turns off and the nFAULT pin is pulled
active low. The part remains in this state until
either the ON or ENBL pin is made inactive and
then active again, or until power is removed and
re-applied.

Vpst is set by an external resistor (Ryps) placed
between the VDS pin and ground. It can be
calculated using Equation (1):

Vipst (V) = 10/R, 55 (kQ) (1)

For example, a 100kQ Ryps gives a threshold of
100mV; a 5kQ Ryps gives a threshold of 2V.

tvoss is used after the MOSFET is turned on to
allow for inrush current. The time is set by a
capacitor (Ccp) connected between the CD pin
and ground. A 200pA current is sourced to the
pin, and the desaturation detection is blanked
until the CD pin’s voltage (Vcp) reaches 1.22V.
The time can be calculated with Equation (2):

typss = 1.22V X Cgy / 200pA )

MPQG6590A Rev. 1.0
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MPQG6590A-AEC1 - 80V HIGH-SIDE MOSFET DRIVER, AEC-Q100

ViN Under-Voltage Lockout

Protection

If at any time Vi falls below Vi uwo, the
external MOSFET turns off, and the device
turns off most internal circuitry and enters a low
power state. Once Vv again exceeds VN uvio,
the device resumes normal operation.

UVLO protection is disabled (blanked) for a
short time (tuvs) after the external MOSFET
turns on. This delay is longer than tvpsg, SO that
during a turn-on into a short circuit that causes
VN to droop, Vps protection can still detect the
event.

(UVLO)

Over-Temperature Protection (OTP)

If the die temperature exceeds safe limits (the
thermal shutdown temperature, typically 170°C),
the G pin is pulled to the VOUT pin to turn the
MOSFET off, and the nFAULT pin is pulled low.
Once the die temperature has fallen to a safe
level (below the OTP falling threshold, typically
145°C), the device resumes normal operation
automatically.

NFAULT Output

The MPQ6590A provides an nFAULT pin that is
driven active low if any of the protection circuits
are activated. These fault conditions include a
Vps fault, Vecp UVLO, Viv UVLO, and OTP.
NFAULT is an open-drain output and requires
an external pull-up resistor. Once the fault
condition is removed, the nFAULT pin is pulled
inactive high by the pull-up resistor.

MPQG6590A Rev. 1.0
1/14/2026
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mps MPQG6590A-AEC1 - 80V HIGH-SIDE MOSFET DRIVER, AEC-Q100

APPLICATION INFORMATION
PCB Layout Guidelines

Proper PCB layout is critical for optimal
performance. The MPQ6590A is designed to
accommodate a negative undershoot, but
excessive undershoot can damage the device.
For the best results, refer to Figure 2 and follow
the guidelines below:

1. Make the connection between the OUT pin
and the MOSFET source as direct as
possible to avoid excessive undershoot on
OUT due to inductive load or parasitic
inductance.

2. Place the Cgst, Ccp, and supply bypass
capacitors as close to the IC as possible.

3. Use wide copper areas for all the high-
current paths.

s,
e

d
| I':H
Sl l:I_.
ime 4

WK
B FLT ch EHBL QN
]
ar 2

-
[=:] A? TCCOI

GND EM3L an GND
o o @ e

Figure 2: Recommended PCB Layout
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mps MPQG6590A-AEC1 - 80V HIGH-SIDE MOSFET DRIVER, AEC-Q100

TYPICAL APPLICATION CIRCUIT
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Figure 3: Typical Application Circuit
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mps MPQG6590A-AEC1 - 80V HIGH-SIDE MOSFET DRIVER, AEC-Q100

PACKAGE INFORMATION

QFN-11 (3mmx4mm)
Wettable Flanks

0.70
2.90 ‘ 100, %89 | | 055
3.10 0.40 BSC BSC
PIN1ID
MARKING ~ Y | -1 050 | : I
1.475 ﬂ U i U T‘T 1.475
[ 0.80
| -
PIN 11D ~ /A,,,,, 3.90 xS S B AN | = v
INDEX AREA [ 410 Q2 ‘ [ pN K
‘ 0.20 f° ‘ %45 pIN1ID
| ] 470530 y M %705'15“5““?
| —_— | —
: 0.70 E dj = ? 0.55
T - - I .
0.80 o L 050 0.65
0.35 0.30
TOP VIEW BOTTOM VIEW
‘ 0.80 0.80 ‘
0.20 REF = N 1.00 1.00 e 012
— 018
0.00 0.20 REFZ || 005
SIDE VIEW 0.0 o1
— SECTION A-A
» o.z5ﬂH«‘ ~H—0.30
1.70 i
1.475 *I;‘i H | H 1.475
125 — i —
0.40+ ! NOTE:
0175 4 } — 0.95
+ e E —— 1) THE LEAD SIDE IS WETTABLE.
0.15X45° i 2) ALL DIMENSIONS ARE IN MILLIMETERS.
125 ! 025 3) LEAD COPLANARITY SHALL BE 0.08
1.475 — : —1.475 MILLIMETERS MAX.
2&30 T i 4) JEDEC REFERENCE IS MO-220.
5) DRAWING IS NOT TO SCALE.
8 SE?%. S %ﬁgq%
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RECOMMENDED LAND PATTERN
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mps MPQG6590A-AEC1 - 80V HIGH-SIDE MOSFET DRIVER, AEC-Q100

CARRIER INFORMATION

/OOOOOOOO

Pinl — 1 e e e
Reel ABCD ABCD ABCD ABCD
Diameter

—_—

Feed Direction

Part Number Package Quantity/ | Quantity/ | Quantity/ Reel C%:ggr C_?;‘r;:r
Description Reel Tube Tray Diameter Width Pitch
QFN-11
MPQE590AGLE (Bmmx4mm) 5000 N/A N/A 13in 12mm 8mm
-AEC1-Z .
with wettable flanks
MPQ6590A Rev. 1.0 MonolithicPower.com 15
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mps MPQG6590A-AEC1 - 80V HIGH-SIDE MOSFET DRIVER, AEC-Q100

REVISION HISTORY

Revision # | Revision Date | Description Pages Updated
1.0 1/14/2026 Initial Release -

Notice: The information in this document is subject to change without notice. Please contact MPS for current specifications.
Users should warrant and guarantee that third-party Intellectual Property rights are not infringed upon when integrating MPS
products into any application. MPS will not assume any legal responsibility for any said applications.
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