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MP6590

80V High-Side MOSFET Driver
PRELIMINARY SPECIFICATIONS SUBJECT TO CHANGE

DESCRIPTON FEATURES

The MP6590 is a driver for a high-side N- e 7.5V to 80V Operating Input Voltage Range
channel power MOSFET. It generates a gate e Gate Drive Charge Pump Generates

drive voltage above the input supply to drive an Voltage 12V Above Input

N-channel gate. It can source and sink 1A of
current to quickly enable and disable large
power MOSFETs. The MP6590 can operate on
supply voltages up to 80V.

Thermal Shutdown
Undervoltage Lockout
Low-power Sleep Mode (<1pA)
Fault Indication Output
FCQFN(3mmx4mm) Package

APPLICATIONS

o Battery Power Tools
e Automotive High-Side Switches

Internal safety features include undervoltage
lockout (UVLO), and thermal shutdown.

The MP6590 is available in a 3mm x 4mm
FCQFN package with wettable flanks.

A low voltage (LV) version, with lower gate
All MPS parts are lead-free, halogen-free, and adhere to the RoHS

drive VOItage and UVLO, is available on SpeCiaI directive. For MPS green status, please visit the MPS website under

order. Quality Assurance. “MPS”, the MPS logo, and “Simple, Easy Solutions” are
trademarks of Monolithic Power Systems, Inc. or its subsidiaries.

TYPICAL APPLICATION
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mps MP6590 80V HIGH-SIDE MOSFET DRIVER

PRELIMINARY SPECIFICATIONS SUBJECT TO CHANGE
ORDERING INFORMATION

Part Number* Package Top Marking MSL Rating
QFN (3mmx4mm)
MP6590GLE (wettable flank) See Below 1

* For Tape & Reel, add suffix -Z (e.g. MP6590GLE-2);

TOP MARKING

(TBD)

PACKAGE REFERENCE
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mps MP6590 80V HIGH-SIDE MOSFET DRIVER

PRELIMINARY SPECIFICATIONS SUBJECT TO CHANGE

PIN FUNCTIONS

Pin # Name Description
7 ON Input pin. High drives G to VIN + 12V; Low drives G to VOUT. Internal pull down
resistor.
8 ENBL Enable input. Low powers down device and drives G to VOUT. Internal pull down
resistor.
6 nFAULT Fault Indication. Open-drain output, logic low when in fault condition (OTP or UVLO).
2 VOUT Connect to MOSFET source (switch output).
3 G Connect to MOSFET gate.
5 BST Gate drive power supply. Connect to a 100nF capacitor rated for at least 16V to VCP.
See text.
4 VCP Charge pump output. Connect to a 100nF capacitor rated for at least 16V to BST. See
text.
1 VIN Input Supply Voltage. Decouple to GND with minimum 100nF ceramic capacitor to
GND. Additional bulk capacitance may be desirable.
9 RSVD Reserved. Do not connect this pin.
10, 11 GND System ground connection.
ABSOLUTE MAXIMUM RATINGS ™ Thermal Resistance ®)  6sa 0uc
Supply Voltage ViN.....ccocveevennnn. -0.3V to 100V QFN (3mmx4mm)..........c.c.ee. TBD...TBD..°C/W
VOUT, G Voltage........ccccccuvvrrrrreneeen. -2V to 100V
VCP Voltage ......cccceeveeiiieeine -0.7V to 100V Notes:
BST Voltage.......cccceeeeeeeeiiviis -0.7V to 100V ;; Eﬁgenigz?nhhn‘:sé:lﬁ;‘g; ’;‘gg’v;’f‘gi‘:ggatzgndg:;nction of the
VOUT-G VOItage ........................... -07V to 20V maximum junction temperature T, (MAX), the junction-to-
All Other Pins to GND..................... -0.3V to 6.5V ambient thermal resistance 6,, and the ambient temperature
: [ : - ° 2 Ta. The maximum allowable continuous power dissipation at
Continuous Power DISSIpatIOI’l (TA +25TCB)D(\;V a?]y ambient temperature is calculated by Pp (MAX) = (T,
...................................................... (MAX)-Ta)/0,a. Exceeding the maximum allowable power
Storage Temperature _______________ -55°C to +150°C dissipatign \J/Cill cause excessive die temperature, and the
. 150°C regulator will go into thermal shutdown. Internal thermal
iuncc:jtljo'n Temperatuga |d ------------------------- +25 o 3hutdown circuitry protects the device from permanent
.................... + ° amage.
ea emperature ( ° er) 60 3) Measured on JESD51-7, 4-layer PCB.
i 4) Per AECQ100-002
ESD Rating 5) Per AECQ100-011
Human-body model (HBM).................... 2000V
Charged Device Model (CDM)............. 750V ®
Recommended Operating Conditions
Supply Voltage Vin (MP6590) .......... 7.5V to 80V

Supply Voltage Vin (LV version) ...... 4.5V to 80V
Operating Junction Temp. (T,). -40°C to +150°C
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mps MP6590 80V HIGH-SIDE MOSFET DRIVER

PRELIMINARY SPECIFICATIONS SUBJECT TO CHANGE

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

Parameter | Symbol | Condition | Min | Typ | Max | Units
Power Supply
MP6590 7.5 80
Input Supply Voltage Vin LV Version (metal option) 4.5 80 v
lq No load current, ENBL =1 1.3 1.5 mA
Quiescent Current lsion | Shutdown mode, ENBL = 0 5 A
25°C H
Gate Drive Output
, Rpy 400 Q
Output On Resistance Rop 10 Q
Peak Output Current loyre 1 A
loutp 1 A
Control Logic
Input Logic ‘Low’ Threshold Vi 0.8 \Y
Input Logic ‘High’ Threshold ViH 2 \Y,
. liNgH Vin=5V -20 20 A
Logic Input Current |IN((L)) Vii=0.8V 20 20 EA
Internal Pull Down Resistance Rep 500 kQ
nFault Output (Open-Drain Output)
Output Low Voltage VoL lo=5mA 0.5 \Y%
Output High Leakage Current loH Vo=3.3V 1 MA
Protection Circuits
- MP6590 6.6 7 7.4
UVLO Rising Threshold Vv LV version (metal option) 3.7 4 4.3 v
UVLO Hysteresis AV, 500 mV
UVLO Blanking Time tuvs From ON=1 20 pS
MP6590 5.8 6.5 7.2
VCP Threshold Voltage Vverun [y version (metal option) 2.6 3 3.4 v
Thermal Shutdown Trsp 180 °C
Thermal Shutdown Hysteresis ATtsp 25 °C
Charge Pump
+ + +
| MPG590 05 | 12 | 135
Gate Drive Output Voltage Vep _ _ VINF TVINT T VIN V
LV version (metal option) 45 5 6
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mps MP6590 80V HIGH-SIDE MOSFET DRIVER

PRELIMINARY SPECIFICATIONS SUBJECT TO CHANGE

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

Parameter Symbol | Condition Min Typ Max Units

Enable Time twake From ENBL = Low to High 50 uS

Disable Time tsLeep From ENBL = High to Low 200 nS

Power-up Time trup From Vvep > Vvepmin 200 nS

Propagation Delay tep IN to G=10V, CL = 10nF 200 nS
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mps MP6590 80V HIGH-SIDE MOSFET DRIVER

PRELIMINARY SPECIFICATIONS SUBJECT TO CHANGE

TYPICAL PERFORMANCE CHARACTERISTICS
ON =5V, EN =5V, Ta = 25°C, unless otherwise noted.

Switching Operation

High-Side Fully On Vin = 14V, EN = High, ON = 1kHz/50%,
ViNn = 14V, ON = EN = High, Load = 17Q Load =17Q
CH1:ON |o g g " 4 CH1: ON [o! I ‘ ‘ ’ [ ‘ 7|
CH3:G @ CH3: G »!
cH2: ouT ol . : L _ L ; : CH2: OUT |l

CH4: I0UT o ; ; ; i ; i ] CH4: IOUT = - — -
@ 50V ][AUOus 250MS/s / 28 Nov 2 @ 50V [ ][400us 250MS/s I 28 Nov 2
200y 8 L 1M points 700mY 13:44:20 200V 1004 IMpoints 700mY 13:44:01

Turn on the MOSFET Turn off the MOSFET
Vin = 14V, EN = High, ON from Low to High, Vin = 14V, EN = High, ON from High to Low,

Load = 17Q Load = 17Q)

19 CH1: ON |@

CH1: ON [®

I
‘J

CH3: G o CH3: G

(o Ty 1o Ul [ U —-—— ik - CH2: ouT | % ot

CH4: I0UT

CH4: IOUT o P &l
@ 50V ][I0.0us 2.5088/s @/ 28 Nov 2 @ 50V 7D ][mous 2.5088/5 o\ 28 Nov 2
20,0V o Lo 1M points 700mY 13:40:42) 200V 1004 1M points 700mV 13:40:53

Start-Up through VIN Shutdown through VIN
Vin = 14V, ON = EN = High, Load = 17Q

: M ]
CH1: VIN -/ . . CH1:VIN [
CH3: G Iby——q-—{-' : : CH3: G e : :

CH2: ouT [k ; — : : CH2: ouT || R T S————
CHa:10UT 1 . § . Cha:louT [)0 100V 2 4.00r 25,0M8/ [1 N 28 Nov 2)
Be 2. 7o o 1o T3 o %
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mps MP6590 80V HIGH-SIDE MOSFET DRIVER

PRELIMINARY SPECIFICATIONS SUBJECT TO CHANGE

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

IC Enable IC Disable
Vin = 14V, ON = High, EN from Low to High, Vin = 14V, ON = High, EN from High to Low,
Load =17Q Load =17Q
. 4 s . . 4
CH1: EN [ jessmssmssisssnal CH1:EN @
CH3: G ot . - : ( : : CH3: G o
CH2: OUT | jssssnsmive = cal 1 : 1 CH2: OUT B - - -0 ... . . et tnm st mamnios
Semmes S Bl S S
CH4: IOUT gl —_—— . | CHAIIOUT o s —
m W 1004 ][400..; f!\j% 'z’w@ [ f?ﬁé’ﬁf 301 1,00 A ][40‘0“5 f@?ffn/é .2'10\v [ frort
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mes

MP6590 80V HIGH-SIDE MOSFET DRIVER
PRELIMINARY SPECIFICATIONS SUBJECT TO CHANGE

BLOCK DIAGRAM
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Figure 1: Functional Block Diagram
MP6590 Rev. 0.6 MonolithicPower.com 8
3/12/2024 MPS Proprietary Information. Patent Protected. Unauthorized Photocopy and Duplication Prohibited.
Preliminary Specifications Subject to Change

© 2024 MPS. All Rights Reserved.



|I\/IPS CONFIDENTIAL AND PROPRIETARY / NO COPIES OR DISTRIBUTION WITHOUT MPS PERMISSION

meSs

MP6590 80V HIGH-SIDE MOSFET DRIVER

PRELIMINARY SPECIFICATIONS SUBJECT TO CHANGE

OPERATION

The MP6590, in combination with an external
N-channel power MOSFET, is wused 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.

Power-up

The MP6590 will start power-up when the VCP
voltage exceeds Vvcemin and the ENBL pin is
logic high. Turn-on of the external MOSFET is
not allowed until VIN has exceeded the UVLO
threshold Vuvio, and the voltage at VCP has
exceeded the Vvceuin threshold. There is a
minimum delay of tpup before the MOSFET can
be enabled to prevent rapid cycling in a fault
condition.

Input Logic
The MP6590 has two input pins: ON and ENBL.
Both pins have internal pulldowns.

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
VOUT to keep the external MOSFET disabled.

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

The ON pin is used to turn the external
MOSFET on. Logic high drives the G pin to
VIN+12V (MP6590) or VIN+5V (LV version
metal option) to turn the MOSFET on. Logic low
drives G to VOUT to turn the MOSFET off.

Charge Pump / Bootstrap

An external capacitor 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.

Note that there must be some load at the OUT
pin (MOSFET source) to return the current
needed (approximately 10uA) to charge the
bootstrap capacitor when the MOSFET is
turned off. The load resistance must be less
than (VIN-6.5V) / 10uA. This equates to 750kQ
at a VIN voltage of 14V.

The gate drive voltage is regulated at a nominal
12V for the standard MP6590. The LV version
(metal option) lowers this voltage to 5V.

If the charge pump voltage drops to below the
charge pump threshold voltage Vcpyun, the
external MOSFET will be turned off.

Gate Driver

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

A protective diode needs to be placed at VOUT
pin to prevent the negative voltage which
generated when the external MOSFET turn-off
from damaging the MP6590.

VIN UVLO Protection

If at any time the voltage on the VIN pin falls
below the under-voltage lockout threshold, the
external MOSFET will be turned off, and the
device will turn off most internal circuitry and
enter a low power state. Operation will resume
when VIN rises above the UVLO threshold.

UVLO protection is disabled for a short time tuvs
after the external MOSFET is turned on.

Overtemperature Protection

If the die temperature exceeds safe limits, the G
pin will be driven to VOUT to turn the MOSFET
off, and the nFAULT pin will be driven low.
Once the die temperature has fallen to a safe
level operation will automatically resume.

nFAULT Output

MP6590 provides an nFAULT pin which is
driven active low if any of the protection circuits
are activated. These fault conditions include a
VCP undervoltage, VIN undervoltage, and
overtemperature. nFAULT is an open-drain
output and requires an external pullup resistor.
When the fault condition is removed, the
nFAULT pin is pulled inactive high by the pullup
resistor.

MP6590 Rev. 0.6
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mps MP6590 80V HIGH-SIDE MOSFET DRIVER

PRELIMINARY SPECIFICATIONS SUBJECT TO CHANGE

APPLICATION INFORMATION
PCB Layout Guidelines

Proper PCB layout is critical to the performance
of high-side gate driver. 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 the OUT due
to inductive load or parasitic inductance.

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

3. Use wide copper areas for all the high
current paths.
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MP6590 Rev. 0.6 MonolithicPower.com 10
3/12/2024 MPS Proprietary Information. Patent Protected. Unauthorized Photocopy and Duplication Prohibited.
Preliminary Specifications Subject to Change © 2024 MPS. All Rights Reserved.



|I\/IPS CONFIDENTIAL AND PROPRIETARY / NO COPIES OR DISTRIBUTION WITHOUT MPS PERMISSION

mps MP6590 80V HIGH-SIDE MOSFET DRIVER

PRELIMINARY SPECIFICATIONS SUBJECT TO CHANGE

PACKAGE INFORMATION

QFN 3mmx4mm
(wettable flank)

0.70
2.90 1.00_, 9891 | 055
ewam _ |50 ] 050 Bsc | T T ese
MARKING N T \
1.475 | 1.475
| | 0.70
\ 0.80
| P 0.175
RN R o 777/ B B R et I N = S
INDEX AREA \ 4.10 Q.25 \ [ N 035
! 0.20 15 ‘ 0.45
| o5 L PIN1ID
! 1.475 IR e 5 cand
| | -
| L i
\ — 0.70 5 ‘ Z 4 055
080905 ) 0.200-6°
0.35 0.30
TOP VIEW BOTTOM VIEW
‘ 0.8 08 |
. 0.12
0.20 REF—F: 1.00 : T 018
0.00 0.20 REF- 0.05
0.05 0.15

SIDE VIEW SECTION A-A

NOTE:

1) THE LEAD SIDE IS WETTABLE.

2) ALL DIMENSIONS ARE IN MILLIMETERS.
3) LEAD COPLANARITY SHALL BE 0.08
MILLIMETERS MAX.

4) JEDEC REFERENCE IS M0O-220.

5) DRAWING IS NOT TO SCALE.

RECOMMENDED LAND PATTERN

MP6590 Rev. 0.6 MonolithicPower.com 1
3/12/2024 MPS Proprietary Information. Patent Protected. Unauthorized Photocopy and Duplication Prohibited.
Preliminary Specifications Subject to Change © 2024 MPS. All Rights Reserved.



|I\/IPS CONFIDENTIAL AND PROPRIETARY / NO COPIES OR DISTRIBUTION WITHOUT MPS PERMISSION

mps MP6590 80V HIGH-SIDE MOSFET DRIVER

PRELIMINARY SPECIFICATIONS SUBJECT TO CHANGE

CARRIER INFORMATION

/OOOOOOOO

Pi n 1 —'b 1 Y 1 ® 1 Y 1 )
Diameter

—

Feed Direction

. . . Carrier | Carrier
Width Pitch
QFN
MP6590GLE-Z (3mmx4mm) 5000 N/A N/A 13in. 12 mm 8 mm
(wettable flank)

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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