DESCRIPTION

The MP1930 is an integrated gate driver with
two N-channel MOSFETS. It can achieve a high
switching frequency (fsw) and high efficiency
due to optimal dead time (DT) control and
reduced parasitic inductance.

The MP1930 can be used as a motor driver
power stage and DC/DC power converter,
reducing space significantly.

The MP1930 is available in a QFN-26
(7Tmmx7mm) package.

MP1930

Max 75V, 10A,
Integrated Half-Bridge Power Stage
in a QFN-26 (7mmx7mm) Package

FEATURES

e Recommended 75V Maximum Input Voltage
(Vin)

e Simple Logic Interface

e Up to 10A of Continuous Output Current
(louT)

e Transistor-to-Transistor Logic (TTL)-
Compatible Input

e On-Chip Bootstrap (BST) Diode

e Under-Voltage Lockout (UVLO) for Both the
High-Side (HS) and Low-Side (LS) Pre-
Drivers

e Quiescent Current (lo) Below 130pA
Available in a QFN-26 (7mmx7mm)
Package

APPLICATIONS

e Motor Drivers
e Buck DC/DC Converters

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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mP5 MP1930 - MAX 75V, 10A, HALF-BRIDGE POWER STAGE IN A QFN-26 PACKAGE

ORDERING INFORMATION

Part Number* Package Top Marking MSL Rating
MP1930GQN QFN-26 (7mmx7mm) See Below 3

* For Tape & Reel, add suffix -Z (e.g. MP1930GQN-2).

TOP MARKING

MPSYYWW
MP1930

LLLLLLLLL

MPS: MPS prefix

YY: Year code

WW: Week code
MP1930: Part number
LLLLLLLLL: Lot number

PACKAGE REFERENCE
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mP5 MP1930 - MAX 75V, 10A, HALF-BRIDGE POWER STAGE IN A QFN-26 PACKAGE

PIN FUNCTIONS

Pin # Name Description
Bootstrap. The BST pin is the positive power supply for the internal high-side
1 BST MOSFET (HS-FET) driver. Connect a 0.22uF to 1uF bypass capacitor between the
BST and SW pins.
2 EN Enable. Pull the EN pin low to disable the IC; pull this pin high to enable the IC.
3 INH Control signal input for the high-side (HS) driver.
4 INL Control signal input for the low-side (LS) driver.
5 AGND Driver ground.
6 DRVL LS driver output. Connect a resistor between the DRVL and GL pins to decrease the
start-up speed of the MOSFET.
Supply input. The VDD pin supplies power to all the driver circuitry. Place a 4.7uF to
7 VDD 22pF decoupling capacitor to ground, close to VDD, to ensure a stable and clean
supply.
8, %624' PGND Power ground.
10 GL Gate node of the low-side MOSFET (LS-FET).
11, 12,13 SwW Switching node.
14, 15, 16 VS Source node of the LS-FET.
17,18, 19, VIN Input voltage supply of the power stage. Connect the VIN pin to the node of the HS-
20, 21, 22 FET’s drain side.
23 GH Gate node of the HS-FET.
o5 DRVH HS driver output. Connect a resistor between the DRVH and GH pins to decrease the
start-up speed of the MOSFET.
ABSOLUTE MAXIMUM RATINGS @ Thermal Resistance®  63a  6ic
Input voltage (VIN) «.oovvvveeeeeeeeiiiiiiiiieeeeeenn 100V QFN-26 (7mmx7mm).............. 25....... 4...°C/IW
Supply voltage (Vop) ....cccvvvvveeeenn. -0.3V to +20V
SW voltage (Vsw) .coovvvvvviviiiiiiinnnnn., -1V to +100V Notes:
BSTIOSW ..o -0.3V to +18V 1) Exceeding these ratings may damage the device.
_ _ 2) The maximum allowable power dissipation is a function of the
DRVH, GH to SW....-0.3V to (BST SW) +0.3V maximum junction temperature, T; (MAX), the junction-to-
DRVL, GLtOVSS ..., -0.3V to +20V ambient thermal resistance, 0;,, and the ambient
INH, INL, EN ...ccoovviiiiiiieei, -0.3V to +20V temperature, Ta. The maximum allowable continuous power
. R . _ ° dissipation at any ambient temperature is calculated by Pp
Continuous power dissipation (Ta = 25°C) @ (MAX) = (T; (MAX) - Ts) / By Exceeding the maximum
........................................................... 5W allowable power dissipation may generate an excessive die
Junction temperature (TJ) 150°C temperature, which can cause the regulator to go into thermal
""""""""""""" ° shutdown. Internal thermal shutdown circuitry protects the
Lead temperature .........ccccceeeevviiivvineeenenn. 260°C device from permanent damage.
Storage temperature................ -65°C to +150°C 3) The device is not guaranteed to function outside of its
operating conditions.
Recommended Operating Conditions ©® 4) Measured on a JESD51-7, 4-layer PCB.
Supply voltage (Vop) «.eeevveveiiirreeereennnns 9V to 18V
Input voltage (VIN) «ovevvveeeeeeeerniiiiiene 18V to 75V

Operating junction temp (T;).... -40°C to +125°C
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mP5 MP1930 - MAX 75V, 10A, HALF-BRIDGE POWER STAGE IN A QFN-26 PACKAGE

ELECTRICAL CHARACTERISTICS
Vop = 12V, Ven = high, Vin =48V, VS = PGND, fsw = float, Ta = 25°C, unless otherwise noted.

Parameter | Symbol |Conditi0n | Min | Typ | Max | Units

Supply Currents

VDD leakage current Ik voo |EN = low 1 HA

VDD quiescent current Iobg INL = INH = 0V 80 100 A
fsw = 20kHz, disconnect DRVL,

VDD operating current Ipbo GL, DRVH, and GH o A
fsw = 20kHz, DRVL = GL, 0.8 mA
DRVH = GH

SW leakage current Ik sw |EN = low 1 HA

MOSFET

\[/)c:ft“a”;eo'source breakdown Ver ps |Ves = 0V, Ip = 250uA, EN = 0V 100 Vv

Gate threshold voltage Ves TH | Vbs = Vs, Ip = 250pA 1.9 2.4 \%

Drain-to-source on resistance Rpson) | Ves =10V, Ip = 1A 11 mQ

Total gate charge ® Qc _ _ 14.2 nC

Gate source charge © Qs ?éDi EOSAOV' Ves =0V 0 4.5V, 6.2 nC

Gate drain charge © Qab 5 nC

Inputs

INL/INH high 2.4 V

INL/INH low 1 Vv

Irlglsl’_ilsl’g?clgtemal pull-down Rin 180 KQ

Under-Voltage Protection (UVP)

Voo rising threshold Vbp_R 5 \Y;

Vb hysteresis VbD_H 0.5 \Y;

BST - SW rising threshold VBsT R 3.9 \%

BST- SW hysteresis VBs_TH 0.3 V

Bootstrap (BST) Diode

?()S(;I’pilode forward voltage at Ve 0.8 Vv

BST diode forward voltage at

10mA 9 VE2 1

BST diode dynamic resistance Rp 100mA 2.9 Q

Low-Side (LS) Gate Driver

Low output voltage Vour L |loutr = 100mA 0.15 0.3 \%

High output voltage to rail Vout_HL |lout = -100mA 0.33 0.5 \%

High-Side (HS) Gate Driver

Low output voltage Vout_tH |lour = 100mA 0.15 0.3 \%

High output voltage to rail Vout_nH |lout = -100mA 0.33 0.6 V

Switching Specifications of the LS Gate Driver

INL falling to DRVL fallin

shutdowr? propagation dglay toLr 20 ns

INL rising to DRVL rising start-

up prope?gation delay ’ (oLRR 20 ns

DRVL rising time CL=1nF 19 ns

DRVL falling time CL=1nF 12 ns

MP1930 Rev. 1.0 MonolithicPower.com 4
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mP5 MP1930 - MAX 75V, 10A, HALF-BRIDGE POWER STAGE IN A QFN-26 PACKAGE

ELECTRICAL CHARACTERISTICS (continued)
Vop = 12V, Ven = high, Vin =48V, VS = PGND, fsw = float, Ta = 25°C, unless otherwise noted.
Parameter | Symbol |Condition | Min | Typ | Max | Units

Switching Specifications of the HS Gate Driver
INH falling to DRVH falling

shutdown propagation delay (oHFF 20 ns

INH rising to DRVH rising start-

up propagation delay (oHRR 20 ns

DRVH rising time CL=1nF 19 ns

DRVH falling time CL=1nF 12 ns

Switching Specifications for Matching

Minimum input pulse width to ®)

change the output trw 50 ns

BST diode start-up or shutdown tas 106 ns

time

Thermal shutdown 150 °C

Thermal shutdown hysteresis 25 °C
Note:

5) Guaranteed by design.

TIMING DIAGRAM
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Figure 1: Timing Diagram
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mP5 MP1930 - MAX 75V, 10A, HALF-BRIDGE POWER STAGE IN A QFN-26 PACKAGE

TYPICAL CHARACTERISTICS

Vin =48V, Vop = 12V, Ta = 25°C, unless otherwise noted.
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mps MP1930 - MAX 75V, 10A, HALF-BRIDGE POWER STAGE IN A QFN-26 PACKAGE

TYPICAL PERFORMANCE CHARACTERISTICS
Vop = 12V, fsw = 20kHz, Ta = 25°C, unless otherwise noted.
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mP5 MP1930 - MAX 75V, 10A, HALF-BRIDGE POWER STAGE IN A QFN-26 PACKAGE

FUNCTIONAL BLOCK DIAGRAM
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Figure 2: Functional Block Diagram
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mP5 MP1930 - MAX 75V, 10A, HALF-BRIDGE POWER STAGE IN A QFN-26 PACKAGE

OPERATION

The INH and INL input signals can be controlled
independently. If both INH and INL control the
high-side  MOSFET (HS-FET) and low-side
MOSFET (LS-FET) of the same bridge, set a
sufficient dead time (DT) between low INH and
INL (and vice versa) to avoid shoot-through. DT
is the time interval between the two inputs
crossing the rising or falling threshold. To
prevent shoot-through, the minimum start-up
DT must be at least 15ns, and the minimum
shutdown DT must be at least 20ns.

Under-Voltage Lockout (UVLO)

If the VDD voltage (Vop) or BST voltage (Vasst)
drops below their respective under-voltage
lockout (UVLO) thresholds, both the DRVH and
DRVL outputs go low to turn off both MOSFETS.
Once Vpp exceeds its UVLO threshold, both
DRVH and DRVL remain low until a rising edge
is detected on either INH or INL.

Table 1 shows the operation of the HS-FET and
LS-FET under different INH, INL, and UVLO
conditions.

Table 1: States of the Driver Outputs under Different Conditions

EN | Vest- Vsw Voo INH | INL | DRVH | DRVL Uvgtoatbzmh gopneéﬁ?o”ngs
0 X ©) X ©) X® | x® | Open dzl\;\llln X ©) X ©)
X © X © 0 0 0 0 X ©
X © X © 1 1 0 0 X ©
xX® ES(\:/eLegs 0 1 0 1 Normal Normal operation
ES‘\szegs ES‘\szegs 1 0 1 0 Normal
ES‘\szegS ES‘\szegS 1 1 1 1 Normal
Drogflll_aglow ﬁk\)/cl)_vg x© x© 0 0 Normal to tripped Normal-to-tripped
ES%eLegs DroS\s/ It_)glow X © X © 0 0 Normal to tripped transition
. X © Egzlc‘)evojs Oorl|Oori 0 0 Tripped VI‘;Q(‘?Q g‘fﬂgr‘)’éf
X ® UVLO X6® | X® 0 0 Tripped
xo | Eyees Tioo| 1| o |owy | T e ese
s | Seees |1 Jiwo| o | o | et e e
et | Bees | 1 [1w0| 1 | awoo | TopRed e eset| Tomped o noma
LBﬁ/lﬁvov ES(\:/eLegs 0 0to 1 0 0o 1 Trippeg;ltlflw\lef reset
LBJ(\a/IEva ES(\:/eLegs 0to 1 0 0 0 Trippeg},/ tlrlllel-r; reset
ES(\:/eLegs ES(\:/eLegs 0to 1 0 0to 1 0 Trippek()j),/ tlrlllel-rll reset
Note:

6) “X”refers to an undetermined logic voltage.
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mP5 MP1930 - MAX 75V, 10A, HALF-BRIDGE POWER STAGE IN A QFN-26 PACKAGE

APPLICATION INFORMATION

Selecting the Input Capacitor

The input capacitor (Cin) can reduce the
device’s switching noise as well as the surge
current drawn from the input supply. For the
VDD pin, it is recommended to use a larger-
value ceramic capacitor with X5R or X7R
dielectrics (e.g. a 4.7uF ceramic capacitor rated
for a minimum of 25V) due to their low-ESR and
temperature coefficients.

Adding the Bootstrap (BST) Resistor

The switching ring at the SW pin may cause
MOSFET damage, especially at high input
voltage (Vin). Add a small resistor in series with
the bootstrap (BST) capacitor (Cgst) to reduce
the risk of damage. A large resistor causes
more power dissipation. Generally, a 3.3Q
resistance is sufficient.

Adding the Driving Resistor

The driving resistor limits the start-up and
shutdown rates of the MOSFET for improved
electromagnetic compatibility (EMC)
performance. A large driving resistance results
in more power dissipation.

MP1930 Rev. 1.0
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mP5 MP1930 - MAX 75V, 10A, HALF-BRIDGE POWER STAGE IN A QFN-26 PACKAGE

PCB Layout Guidelines 4. Place a VDD decoupling capacitor close to
Efficient PCB layout is critical for stable the device.
operation. For the best results, follow the 5. Connect AGND and PGND at the point of
guidelines below: the VDD capacitor’s ground connection.
1. Place some input bypass ceramic Keep the path of the switching current short.
capacitors next to the MP1930 on the same .
layer. Minimize the loop area formed by C.
2. Do not pull all the input bypass capacitors Keep the connection between SW and the
on the device’s backside. input power ground as short and wide as
_ possible.
3. Use as many vias and Vv planes as )
possible to reduce the switching spike. 9. Place Cgst as close to the device as
possible.
MP1930 Rev. 1.0 MonolithicPower.com 11
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mP5 MP1930 - MAX 75V, 10A, HALF-BRIDGE POWER STAGE IN A QFN-26 PACKAGE

TYPICAL APPLICATION CIRCUIT
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Figure 3: Typical Application Circuit (with BLDC Motor Driver)
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mP5 MP1930 - MAX 75V, 10A, HALF-BRIDGE POWER STAGE IN A QFN-26 PACKAGE

PACKAGE INFORMATION
QFN-26 (7mmx7mm)
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mP5 MP1930 - MAX 75V, 10A, HALF-BRIDGE POWER STAGE IN A QFN-26 PACKAGE

CARRIER INFORMATION

/o O O O O O O O
Pinl —» 1 e inre 1o
Ree{
Diameter
_
Feed Direction
Part Number Package Quantity/ | Quantity/ | Quantity/ Reel Carrier Carrier
Description Reel Tube Tray Diameter | Tape Width | Tape Pitch
MP1930GQN-Z QFN-26 2500 N/A N/A 13in 16mm 12mm
(7mmx7mm)
MP1930 Rev. 1.0 MonolithicPower.com 14
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mps MP1930 - MAX 75V, 10A, HALF-BRIDGE POWER STAGE IN A QFN-26 PACKAGE

REVISION HISTORY

Revision # | Revision Date | Description Pages Updated
1.0 3/11/2024 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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