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MPQ18831

Isolated Dual-Input Control

High-Side/Low-Side Half-Bridge Gate Driver

AEC-Q100 Qualified

PRELIMINARY SPECIFICATIONS SUBJECT TO CHANGE

DESCRIPTION

The MPQ18831 is an isolated half-bridge gate
driver solution with up to 4A source and 8A sink
peak current capacity. The gate driver is
designed to drive power switching devices with
short propagation delay and pulse-width
distortion. By utilizing MPS proprietary
capacitive-based isolation technology, the
driver can provide up to 5kVrus withstand
voltage (per UL 1577) with SOIC wide-body
package and greater than 150kV/us common-
mode transient immunity (CMT]I) rating between
the input side and output driver. With the
advanced features, the drivers operate high
efficiency, high power density, and robustness
in a wide variety of automotive power
applications.

The MPQ18831 integrates dual-channel gate
drivers in one package. Each output can be
grounded to the separated grounds or
connected to a positive or negative voltage
reference. The secondary topology can be
configured as a half-bridge high-side/low-side
driver  controlled respectively by two
independent input signals. To prevent the
occurrence of the shoot-through issue in half-
bridge driver, the MPQ18831 provides the
programmable dead-time set by an external
resister.

A wide primary-side VDDI supply range makes
the driver suitable to be interfaced with 3.3V or
5V digital controllers. And the secondary-side
driver accepts up to 30V supply. All the supply
voltage pins are with various under voltage
lock-out (UVLO) level protection.

The MPQ18831 is available in narrow-/wide-
body SOIC-16, wide-body SOIC16-14 and
LGA-13 5mmx5mm packages.

FEATURES

¢ Dual-Input Half-Bridge Driver

e Up to 5kVrms Input to Output Reinforced
Isolation (Wide-body SOIC)

e 1850Vpc Functional Isolation between Two
Secondary-Side Drivers (SOIC16-14 WB)

e 1500Vpc Functional Isolation between Two
Secondary-Side Drivers (SOIC-16 NB/WB)

e 700Vpc Functional Isolation between Two
Secondary-Side Drivers (LGA-13 5mmx5mm)

¢ Common-Mode Transient Immunity
(CMTI) >150kV/us

e 2.8V to 5.5V Input VDDI Range to Interface
with TTL and CMOS Compatible Inputs

e Up to 30V Output Drive Supply with Several
UVLO Options

e 4A Source, 8A Sink Peak Current Output

e 50ns Typical Propagation Delay with Tiny
15ns Distribution from Part to Part

e Overlap Protection and Programmable
Dead-time Control

e Operating Junction Temperature Range
-40°C to +150°C

o AEC-Q100 Grade 1 Qualified

o UL 1577 Certified
e SOIC NB: 3kVrus Isolation for 60s
e SOIC WB: 5kVrus Isolation for 60s
e LGA: 2.5kVrus Isolation for 60s

e DINENIEC 60747-17 (VDE 0884-17): 2021-
10 Certified (pending)

e CQC Certification per GB4943.1-2011
(pending)

APPLICATIONS

EV/HEV Motor Drive Inverters
On-Board Chargers
Half/Full-Bridge Converters
Isolated DC/DC Converters
Offline Isolated AC/DC Converters
DC/AC Inverters

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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MPQ18831 — ISOLATED DUAL-INPUT HALF-BRIDGE GATE DRIVER

SELECTION GUIDE

PRELIMINARY SPECIFICATIONS SUBJECT TO CHANGE

Peak
; Output . Programm
A) (V) Dead-Time yp
MPQ18831-6B 6 5
MPQ18831-8B 8
MPQ18831-6C 6 .
MPQ18831-8C 8 SOIC-16 NB
. SOIC-16 WB
MPQ18831-6D 6 High-Side SOIC16-14
10 EN INA/INB | /Low-Side Y Y WB
MPQ18831-8D 8 Half-Bridge LGAA3
MPQ18831-6E 6 12 (5mmx5mm)
MPQ18831-8E 8
MPQ18831-6F 6
15
MPQ18831-8F 8
MPQ18831-A6B 6 5
MPQ18831-A8B 8
MPQ18831-A6C 6 .
MPQ18831-A8C 8 SOIC-16 NB
o SOIC-16 WB
MPQ18831-A6D 6 High-Side SOIC16-14
10 DIS | INA/INB | /Low-Side % Y WB
MPQ18831-A8D 8 Half-Bridge o8
MPQ18831-A6E 6 > (5mmx5mm)
MPQ18831-A8E 8
MPQ18831-A6F 6
15
MPQ18831-A8F 8
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mps MPQ18831 — ISOLATED DUAL-INPUT HALF-BRIDGE GATE DRIVER

PRELIMINARY SPECIFICATIONS SUBJECT TO CHANGE

TYPICAL APPLICATION
VDDO

C5
D1 VBUS

VDDI

_l_—-t VDD VDDA
R1
VDDI
C1 OUTA
I c2
GNDI
— VSSA J SW

_|_ — = ENDIS

vVDDO
I | ——ed [NA VDDB
R2
I | — INB ouTB
C3
DT VSSB
C4—— R3
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mP5 MPQ18831 — ISOLATED DUAL-INPUT HALF-BRIDGE GATE DRIVER

PRELIMINARY SPECIFICATIONS SUBJECT TO CHANGE
ORDERING INFORMATION

Part Number**** Package Top Marking MSL Rating**
MPQ18831-6BGSE-AEC1 See Below
MPQ18831-8BGSE-AEC1 See Below
MPQ18831-6CGSE-AEC1 See Below
MPQ18831-8CGSE-AEC1 See Below
MPQ18831-6DGSE-AEC1 See Below
MPQ18831-8DGSE-AECH SOIC-16 NB See Below 2
MPQ18831-6EGSE-AEC1 See Below
MPQ18831-8EGSE-AEC1 See Below
MPQ18831-6FGSE-AEC1 See Below
MPQ18831-8FGSE-AEC1 See Below

MPQ18831-6BGY-AEC1 See Below
MPQ18831-8BGY-AEC1 See Below
MPQ18831-6CGY-AEC1 See Below
MPQ18831-8CGY-AEC1 See Below
MPQ18831-6DGY-AEC1 See Below
MPQ18831-8DGY-AEC1 SOIC-16 WB See Below 3
MPQ18831-6EGY-AEC1 See Below
MPQ18831-8EGY-AEC1 See Below
MPQ18831-6FGY-AEC1 See Below
MPQ18831-8FGY-AEC1 See Below
MPQ18831-6BGYE-AEC1 See Below
MPQ18831-8BGYE-AEC1 See Below
MPQ18831-6CGYE-AEC1 See Below
MPQ18831-8CGYE-AEC1 See Below
MPQ18831-6DGYE-AEC1 See Below
MPQ18831-8DGYE-AECT SOIC16-14 WB See Below 3
MPQ18831-6EGYE-AEC1 See Below
MPQ18831-8EGYE-AEC1 See Below
MPQ18831-6FGYE-AEC1 See Below
MPQ18831-8FGYE-AEC1 See Below
MPQ18831-6BGLU-AEC1 See Below
MPQ18831-8BGLU-AEC1 See Below
MPQ18831-6CGLU-AEC1 See Below
MPQ18831-8CGLU-AEC1 See Below
MPQ18831-6DGLU-AEC1 LGA-13 See Below 3
MPQ18831-8DGLU-AEC1 (5mmx5mm) See Below
MPQ18831-6EGLU-AEC1 See Below
MPQ18831-8EGLU-AEC1 See Below
MPQ18831-6FGLU-AEC1 See Below
MPQ18831-8FGLU-AEC1 See Below
MPQ18831 Rev. 0.6 MonolithicPower.com 4
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mP5 MPQ18831 — ISOLATED DUAL-INPUT HALF-BRIDGE GATE DRIVER

PRELIMINARY SPECIFICATIONS SUBJECT TO CHANGE
ORDERING INFORMATION (continued)

Part Number**** Package Top Marking MSL Rating**
MPQ18831-A6BGSE-AEC1 See Below
MPQ18831-A8BGSE-AEC1 See Below
MPQ18831-A6CGSE-AEC1 See Below
MPQ18831-A8CGSE-AEC1 See Below
MPQ18831-A6DGSE-AEC1 See Below
MPQ18831-ABDGSE-AEC1 SOIC-16 NB See Below 2
MPQ18831-A6EGSE-AEC1 See Below
MPQ18831-A8EGSE-AEC1 See Below
MPQ18831-A6FGSE-AEC1 See Below
MPQ18831-A8FGSE-AEC1 See Below

MPQ18831-A6BGY-AEC1 See Below
MPQ18831-A8BGY-AEC1 See Below
MPQ18831-A6CGY-AEC1 See Below
MPQ18831-A8CGY-AEC1 See Below
MPQ18831-A6DGY-AEC1 See Below
MPQ18831-A8DGY-AEC1 SOIC-16 WB See Below 3
MPQ18831-A6EGY-AEC1 See Below
MPQ18831-ASBEGY-AEC1 See Below
MPQ18831-A6FGY-AEC1 See Below
MPQ18831-A8FGY-AEC1 See Below
MPQ18831-A6BGYE-AEC1 See Below
MPQ18831-A8BGYE-AEC1 See Below
MPQ18831-A6CGYE-AEC1 See Below
MPQ18831-A8BCGYE-AEC1 See Below
MPQ18831-A6DGYE-AEC1 See Below
MPQ18831-A8DGYE-AECH SOIC16-14 WB See Below 3
MPQ18831-A6EGYE-AEC1 See Below
MPQ18831-ASBEGYE-AEC1 See Below
MPQ18831-A6FGYE-AEC1 See Below
MPQ18831-A8BFGYE-AEC1 See Below
MPQ18831-A6BGLU-AEC1 See Below
MPQ18831-A8BGLU-AEC1 See Below
MPQ18831-A6CGLU-AEC1 See Below
MPQ18831-A8CGLU-AEC1 See Below
MPQ18831-A6DGLU-AEC1 LGA-13 See Below 3
MPQ18831-A8DGLU-AEC1 (5mmx5mm) See Below
MPQ18831-A6EGLU-AEC1 See Below
MPQ18831-A8BEGLU-AEC1 See Below
MPQ18831-A6FGLU-AEC1 See Below
MPQ18831-A8FGLU-AEC1 See Below

* For Tape & Reel, add suffix -Z (e.g. MPQ18831-6BGSE-AEC1-2)
** Moisture Sensitivity Level Rating
*** Under qualification

Please contact local sales or our distributors to check the latest availability status for the ordering part numbers.
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mps MPQ18831 — ISOLATED DUAL-INPUT HALF-BRIDGE GATE DRIVER

PRELIMINARY SPECIFICATIONS SUBJECT TO CHANGE
TOP MARKING
MPQ18831-nX (SOIC-16 NB, SOIC-16 WB & SOIC16-14 WB)

MPS YYWW
M18831-nX
LLLLLLLLL

MPS: MPS prefix

YY: Year code

WW: Week code

M18831-nX: Part number

n: Output peak sink current rating, where n=6 or 8
X: UVLO level code, where X=B, C,D,Eor F
LLLLLLLLL: Lot number

TOP MARKING
MPQ18831-AnX (SOIC-16 NB, SOIC-16 WB & SOIC16-14 WB)

MPS YYWW
18831-AnX
LLLLLLLLL

MPS: MPS prefix

YY: Year code

WW: Week code

M18831-AnX: Part number

n: Output peak sink current rating, where n=6 or 8
X: UVLO level code, where X=B, C,D,EorF
LLLLLLLLL: Lot number
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mps MPQ18831 — ISOLATED DUAL-INPUT HALF-BRIDGE GATE DRIVER

PRELIMINARY SPECIFICATIONS SUBJECT TO CHANGE
TOP MARKING
MPQ18831-nX (LGA-13 Smmx5mm)

MPSYYWW
MP18831
LLLLLLL

nX

MPS: MPS prefix

YY: Year code

WW: Week code

MP18831: Part number

LLLLLLL: Lot number

nX: The rest alphanumeric characters of part number
n: Output peak sink current rating, where n=6 or 8

X: UVLO level code, where X=B, C,D, Eor F

TOP MARKING
MPQ18831-AnX (LGA-13 Smmx5mm)

MPSYYWW
MP18831
LLLLLLL

AnX

MPS: MPS prefix

YY: Year code

WW: Week code

MP18831: Part number

LLLLLLL: Lot number

AnX: The rest alphanumeric characters of part number
n: Output peak sink current rating, where n=6 or 8

X: UVLO level code, where X=B, C,D, Eor F
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mP5 MPQ18831 — ISOLATED DUAL-INPUT HALF-BRIDGE GATE DRIVER

PRELIMINARY SPECIFICATIONS SUBJECT TO CHANGE
PACKAGE REFERENCE

PIN 11D PIN 1 ID
TOP VIEW TOP VIEW
INA [1] 16] vDDA INA [1] 16] vDDA
INB [2] 15] ouTA INB [2] 15] ouTA
vDDI [ 3] 14] vssa vDDI [ 3] 14] vssa
GNDI [ 4] 13] NC GNDI [ 4]
EN/DIS [ 5] 12] NC EN/DIS [ 5]
DT [ 6] 11] vDDB DT [6] 11] vDDB
NC [7] 10] outs NC [7] 10] outs
vDDI [ 8] (9] vssB vDDI [ 8] (9] vssB
SOIC-16 NB/SOIC-16 WB S0OIC16-14 WB
TOP VIEW
- N
GNDI VDDA
INA |27 12| OUTA
INB |3 741 | VSSA
VDDI |47
EN/DIS VDDB
DT |76 7757 | OUTB
VDDI | {777 78| vSSB
L J
LGA-13 (5mmx5mm)
MPQ18831 Rev. 0.6 MonolithicPower.com 8
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mP5 MPQ18831 — ISOLATED DUAL-INPUT HALF-BRIDGE GATE DRIVER

PRELIMINARY SPECIFICATIONS SUBJECT TO CHANGE

PIN FUNCTIONS
Pin #
SOIC LGA

Name |Description

Non-Inverting Logic Control Signal Input for Driver A. INA pin can accept a
1 2 INA | TTL/CMOS level compatible input logic. This pin is internally pulled down to GNDI.
It is recommended to tie this pin to GNDI if not used.

Non-Inverting Logic Control Signal Input for Driver B. INB pin can accept a
2 3 INB | TTL/CMOS level compatible input logic. This pin is internally pulled down to GNDI.
It is recommended to tie this pin to GNDI if not used.

Input-Side Power Supply Input. These two pins are internally shorted. VDDI
supplies power to the primary side control circuitry. Locally decoupled to GNDI
using a low ESR/ESL bypass capacitor. The capacitor should be placed as close
to the chip as possible.

3,8 4,7 VDDI

Input-Side Ground. Ground reference for all input-side signal and internal control

4 1 GNDI blocks.

On/Off Control Input. EN pin can be driven by an external TTL/ICMOS level
compatible input logic signal to enable/disable the chip. This pin is internally pulled
high. Turn on the chip if set high or left open, shutdown the driver output if pulled
low.

On/Off Control Input. DIS pin can be driven by an external TTL/CMOS level
compatible input logic signal to enable/disable the chip. This pin is internally pulled
low. Turn on the chip if set low or left open, shutdown the driver output if pulled
high.

5 5 DIS

Dead-Time Programming Input. Leaving DT open sets the dead time to the
minimal value. Tie a 1kQ to 100kQ resistor between DT and GNDI to program the
dead-time. It is recommended to parallel a 220pF or above ceramic capacitor with
this resister for improved noise immunity.

712,13 - NC No Connection.

9 8 VSSB |Output-Side Ground for Driver B. Ground reference for output driver B.

10 9 OUTB | Gate Drive Output of Driver B. Connect to the gate of power device in channel B.

Output-Side Driver Power Supply Input for Driver B. This pin supplies power to
the secondary side driver B circuitry. Locally decoupled to VSSB using a low
ESR/ESL bypass capacitor. The capacitor should be placed as close to the chip as
possible.

11 10 VDDB

14 11 VSSA |Output-Side Ground for Driver A. Ground reference for output driver A.

15 12 OUTA | Gate Drive Output of Driver A. Connect to the gate of power device in channel A.

Output-Side Driver Power Supply Input for Driver A. This pin supplies power to
the secondary side driver A circuitry. Locally decoupled to VSSA using a low
ESR/ESL bypass capacitor. The capacitor should be placed as close to the chip as
possible.

16 13 VDDA

MPQ18831 Rev. 0.6 MonolithicPower.com 9
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meSs

MPQ18831 — ISOLATED DUAL-INPUT HALF-BRIDGE GATE DRIVER

PRELIMINARY SPECIFICATIONS SUBJECT TO CHANGE

ABSOLUTE MAXIMUM RATINGS ("

VDDI-GNDI .o -0.3V to 6.5V
Vina, Vine, Venois, Vot

............................... (GNDI-0.3V) to (VDDI+0.3V)
V|NA, VINB, Venpis Transient for 50ns
............................... (GNDI-5.0V) to (VDDI+0.3V)
VDDA-VSSA, VDDB-VSSB............. -0.3V to 35V
VOUTA eeeeeeeeiiieeeeens (VSSA-0.3V) to (VDDA+0.3V)
Vouta Transient for 200ns

............................. (VSSA-2.0V) to (VDDA+0.3V)
VOUTB e eeeeeerieeeens (VSSB-0.3V) to (VDDB+0.3V)
Vouts Transient for 200ns

............................. (VSSB-2.0V) to (VDDB+0.3V)

VSSA-VSSB

SOIC NB/WB........cccveeeeiiene -1500V to +1500V
LGA-13 (E5mmx5mm) ................. -700V to +700V
Continuous Power Dissipation (Ta = +25°C) @
SOIC-16NB ..o 2115mwW
SOIC-16WB ..o 2215mwW
SOIC16-14 WB ......ooeeeieeeiee e 2215mwW
LGA-13 (Bmmx5mm) ......cccocevevienennnn. 1175mwW
Junction Temperature...........cccccooiiieeenn. 150°C
Lead Temperature ..........cccccevviiiiieneennnnns 260°C
Storage Temperature................ -65°C to +150°C
ESD Ratings

ESD Capability Human Body Mode ©.......... 4kVv
CDM ESD Capability @)..........ccooeevveieerienee 2kV

Recommended Operating Conditions

VDDI-GNDI ..., 2.8V to 5.5V
V|NA, V|NB, VEN/DIS ........................... GNDI to VDDI
VDDA-VSSA, VDDB-VSSB

................................ 6.5V to 30V (5V UVLO rev.)

................................ 9.2V to 30V (8V UVLO rev.)
............................... 12V to 30V (10V UVLO rev.)
............................ 14.5V to 30V (12V UVLO rev.)
............................ 17.5V to 30V (15V UVLO rev.)
Operating Junction Temp. (T,) .-40°C to +150°C

Thermal Resistance ® 0,4 0

SOIC-16 NB oo, 59.......35...°C/W
SOIC-16 WB oo 56.......30 ...°C/W
SOIC16-14 WB .eoovevee.. 56.......30 ...°C/W
LGA-13 (5mmx5mm)............. 106......45 ...°C/W
NOTES:

1) Exceeding these ratings may damage the device.

2) The maximum allowable power dissipation is a function of the
maximum junction temperature T, (MAX), the junction-to-
ambient thermal resistance 6,4, and the ambient temperature
Ta. The maximum allowable continuous power dissipation at
any ambient temperature is calculated by Po (MAX) = (T,
(MAX)-Ta)/8sa. Exceeding the maximum allowable power
dissipation produces an excessive die temperature, causing
the regulator to go into thermal shutdown. Internal thermal
shutdown circuitry protects the device from permanent
damage.

Per AECQ100-002.

Per AECQ100-011.

The device is not guaranteed to function outside of its
operating conditions.

6) Measured on MP(Q)18831 evaluation board, 2-layer PCB.

o2

MPQ18831 Rev. 0.6
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MPQ18831 — ISOLATED DUAL-INPUT HALF-BRIDGE GATE DRIVER

PRELIMINARY SPECIFICATIONS SUBJECT TO CHANGE

ELECTRICAL CHARACTERISTICS
2.8V < VDDI-GNDI < 5.5V, VDDA-VSSA = VDDB-VSSB = 12V/15V/20V ), T, = -40°C to +150°C,
typical value is tested at T, = +25°C, all voltages with respect to the corresponding grounds,

unless otherwise noted.

Parameters | Symbol ‘Condition ‘ Min ‘ Typ ’ Max ’ Units
Input Side Supply Voltage
YOOI Lnder-Voltage Lockout VDDluvio | (VDDI-GNDI) falling 242 | 26 | 278 | Vv
\A)I?Sl?legr;%er-Voltage Lockout VDDluvio Hys 100 | 120 | 140 | mv
Input Side Supply Current
VDDI Shutdown Current Ivopi_sb Ven=GNDI or Vois=VDDI 1.0 15 mA
Ven=VDDI or
VDDI Quiescent Current Ivobpi_a Vois=GNDI, 1.0 1.5 mA
Vinaine=GNDI
VDDI Operation Current Ivooi fgfjig'::'gogg% duty, 2.0 2.5 mA
Logic Input (INA, INB, EN/DIS)
Logic Input High Threshold Vi (Vu-GNDI) rising 1.8 2.0 \%
Logic Input Low Threshold Vi (Vu-GNDI) falling 0.8 1.2 V
Logic Input Hysteresis Voltage VL_Hys 560 600 640 mV
Internal Pull-Up Resistance Ru_pu EN to VDDI 200 kQ
Internal Pull-Down Resistance Ru_rp INA/INB/DIS to GNDI 200 kQ
Output Side Supply Voltage
-B, 5V threshold 5 5.5 6 Vv
VDDA/VDDB Under-Voltage Lockout | o |-G, 8V threshold 75 8 85 | V
Threshold . VDDBuvLo -D, 10V threshold 9.3 10 10.7 vV
(VDDA-VSSA)/(VDDB-VSSB) falllng -E, 12V threshold 11 12 13 \V/
-F, 15V threshold 13.8 15 16.2 Vv
-B, 5V threshold 200 300 400 mV
VDDA/VDDB Under-Voltage Lockout | VDDAuvLo Hys |-C, 8V threshold 400 500 600 mV
Hysteresis VDDBuvLo_Hys -D/-EJ-F,
10V/12V/15V threshold 0.8 1 1.2 v
Output Side Supply Current
VDDA/VDDB Shutdown Current :XEE’;—: Ven=GNDI or Vpis=VDDI 1.0 15 | mA
Eﬁ?r:rﬁmDB hQuiescent Current Ivbba_a xiz\‘s:\(/;?\l%ll?r 10 15 mA
per channel) Ivbps_a Vinams=GNDI
MPQ18831 Rev. 0.6 MonolithicPower.com 11
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mP5 MPQ18831 — ISOLATED DUAL-INPUT HALF-BRIDGE GATE DRIVER

PRELIMINARY SPECIFICATIONS SUBJECT TO CHANGE

ELECTRICAL CHARACTERISTICS (continued)

2.8V < VDDI-GNDI < 5.5V, VDDA-VSSA = VDDB-VSSB = 12V/15V/20V ), T, = -40°C to +150°C,
typical value is tested at T, = +25°C, all voltages with respect to the corresponding grounds,
unless otherwise noted.

Parameters | Symbol ‘Condition ‘ Min ‘ Typ ’ Max ’Units
Output Side Supply Current (continued)

f=500kHz,CLoap=100pF,
VDDA-VSSA= 3.0 3.5 mA
VDDB-VSSB=12V

f=500kHz,CLoap=100pF,

VDDA/VDDB Operation Current Ivbpa VDDA-VSSA= 35 4.0 mA
(current per channel) Ivops VDDB-VSSB=15V ' ’
f=500kHz,CLoap=100pF,
VDDA-VSSA= 3.9 4.3 mA
VDDB-VSSB=20V
Gate Driver
v VDDA/ | VDDA/
Logic High Output Voltage VOUTA—“ louTaouTe=-200MA VDDB | VDDB v
OUTB_H
-0.5 -0.24
BA rev VSSA/ | VSSA/
| ” —200mA VSSB | VSSB | mV
OUTA/OUTB +86 +180
VSSA/ | VSSA/

VouTa L 8A rev.,
- VSSB | VSSB mV
Vouts_L loutaroute=200mA +70 +146

VDDA/VDDB VSSA/ | VSSA/
open/unpowered, VSSB | VSSB \%
loutasoute=1A +1.5 +2.0

VDDA-VSSA=
louTa SRC VDDB-VSSB=15V,
Output Peak Source Current louTs Ske Voutaouts-VSSA/VSSB -4 A

- =5V (5V miller plateau)
f=1kHz

6Arev.,

VDDA-VSSA=
VDDB-VSSB=15V,
Voutaouts-VSSA/VSSB
=5V (5V miller plateau)
louta snk  |fE1kHZ

louts_sNk 8Arev.,

VDDA-VSSA=
VDDB-VSSB=15V,
Voutaouts-VSSA/VSSB
=5V (5V miller plateau)
f=1kHz

Logic Low Output Voltage

Output Peak Sink Current

Routa H

R loutaroute=-200mA 1.2 2.4 Q
OUTB_H

Output Source Resistance

B6Arev.,
Routa L loutarouts=200mA

Routs_L 8Arev.,
loutarouts=200mA

0.43 0.8 Q

Output Sink Resistance
0.35 0.7 Q
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meSs

MPQ18831 — ISOLATED DUAL-INPUT HALF-BRIDGE GATE DRIVER

2.8V < VDDI-GNDI < 5.5V, VDDA-VSSA = VDDB-VSSB = 12V/15V/20V ), T,

unless otherwise noted.

PRELIMINARY SPECIFICATIONS SUBJECT TO CHANGE
ELECTRICAL CHARACTERISTICS (continued)

= -40°C to +150°C,
typical value is tested at T, = +25°C, all voltages with respect to the corresponding grounds,

Parameters | Symbol ‘Condition ‘ Min ‘ Typ ’ Max ’ Units
Dead-time and Overlap Protection
Leave DT open
. (minimum dead-time) 8 15 ns
Dead-Time T [Ror=20kQ 140 | 200 | 260 | ns
Ror=100kQ 800 1000 | 1200 ns
Dead-Time Matching |toTas-toTBA| totm 0 10 ns
Bias Voltage for Dead-Time Set Vot Rpr=20kQ 0.6 0.65 0.7 \%
DT Resistance Range Ror 1 100 kQ
Thermal Shutdown
Primary Thermal Shutdown Junction temperature o
Threshold Tso_pr rising . N
Primary Thermal Shutdown o
Hysteresis Thys_ PRI 20 C
Secondary Thermal Shutdown Junction temperature o
Threshold Tso_sec rising 170 C
Secondary Thermal Shutdown o
Hysteresis THys_sec 20 C
Switching (Refer to the time sequence diagram for details)
Output Rise Time _
(Vouraours-VSSANSSB) rising R CLoap=1.8nF 101 20 | ns
Output Fall Time ¢ 6A rev., CLoap=1.8nF 10 20 ns
(Voutarouts-VSSA/VSSB) falling F 8A rev., CLoap=1.8nF 8 18 ns
Output pulse off if
Minimum Pulse Width tew_mIN shorter than trw_mn, 15 20 ns
CLoap=0pF
Propagation Delay from INA/INB Ven=VDDI or
High to OUTA/OUTB Rising Edge PO | \/s=GNDI, CLoap=0pF 5 | 65 | ns
Propagation Delay from INA/INB Ven=VDDI or
Low to OUTA/OUTB Falling Edge oL \/is=GNDI, CLoap=0pF 5 | 65 | ns
Propagation Delay from Enable True Vinaine=VDDI,
to OUTA/OUTB Rising Edge POEN | ©) oap=0pF 5 | 65 | ns
Propagation Delay from Disable Vinaine=VDDI,
True to OUTA/OUTB Falling Edge tPo0IS | ) oap=0pF 5 | 65 | ns
Pulse Width Distortion |troLH-tPpHL| trwp CLorpo=0pF 1 6 ns
Propagation Delay Matching _
(Channel-to-Channel) teou CLoap=0pF 1 6 ns
grkc;rﬁ%?non Delay Part-to-Part trps CLono=0pF 10 ns
MPQ18831 Rev. 0.6 MonolithicPower.com 13
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mP5 MPQ18831 — ISOLATED DUAL-INPUT HALF-BRIDGE GATE DRIVER

PRELIMINARY SPECIFICATIONS SUBJECT TO CHANGE

ELECTRICAL CHARACTERISTICS (continued)

2.8V < VDDI-GNDI < 5.5V, VDDA-VSSA = VDDB-VSSB = 12V/15V/20V ), T, = -40°C to +150°C,
typical value is tested at T, = +25°C, all voltages with respect to the corresponding grounds,
unless otherwise noted.

Parameters | Symbol ‘Condition ‘ Min ‘ Typ ’ Max ’ Units
Switching (Refer to the time sequence diagram for details)
Ven=VDDI or
Startup Delay from Input Supply Vpis=GNDI,
UVLO Exit to Output Rising Edge tsTUVODI |\ ine=VDDI, 20 1 30 | 40 | us
CLoap=0pF
Shutdown Delay from Input Supply ¥EN:=\£\I%IIN
UVLO Entry to Output Falling tewovoor |y, 0 1o 500 ns
Edge(10 INA/INB= )
CLoap=0pF
Ven=VDDI or
Startup Delay from Output Supply tstu_voba | Vois=GNDI, 10 16 22 s
UVLO Exit to Output Rising Edge tstu_vobs | Vinaine=VDDI, H
CLoap=0pF
Shutdown Delay from Output Supply t xEsz\é?\%lor
UVLO Entry to Output Falling o /DD 500 ns
Edge(10 SHD_VDDB INA/INB= )
CLoap=0pF
Ven=VDDI or
Vois=GNDI,
Static Common-Mode Transient Vinaine=GNDI or VDDI,
Immunity CMTlsto slew rate of GNDI 150 kVius
versus VSSA/VSSB,
Vem=1500V
Ven=VDDI or
Vois=GNDI, f=100kHz
Dynamic Common-Mode Transient pulse at INA/INB,
Immunity CMTlovw slew rate of GNDI 150 kVius
versus VSSA/VSSB,
Vem=1500V
Notes:

7) For the test condition, VDDA-VSSA=VDDB-VSSB=12V is used for 5V and 8V UVLO devices; VDDA-VSSA=VDDB-VSSB=15V is used for
10V and 12V UVLO devices; VDDA-VSSA=VDDB-VSSB=20V is used for 15V UVLO devices.

8) Guaranteed by characterization, not production tested.

9) Propagation delay part-to-part skew is the magnitude of the difference in propagation delay times measured between different units
operating at the same supply voltages, load, and ambient temperature.

10) Guaranteed by design.
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mP5 MPQ18831 — ISOLATED DUAL-INPUT HALF-BRIDGE GATE DRIVER

PRELIMINARY SPECIFICATIONS SUBJECT TO CHANGE
INSULATION & SAFETY-RELATED SPECIFICATIONS

SOIC- SOIC-16 | LGA-13
16/14 WB NB 5x5

Parameters Symbol | Condition Units

Shortest pin-to-pin distance
CLR |through air between primary and >8 >4 3.5 mm
secondary side

Shortest pin-to-pin distance across

External Air Gap
(Clearance) "

External Tracking

" CPG |the package surface between >8 >4 3.5 mm

(Creepage) (') : ,
primary and secondary side

Internal Gap DTI _Insulat_lon distance through >05 512 512 um
(Internal Clearance) insulation
Tracking Resistance
(Comparative Tracking CTl |IEC60112 >600 >600 >600 \%
Index)

Material Group according to

Isolation Group I I I

IEC 60664-1

Rated mains voltages < 150Vrms -1V -1V -1V
Installation Classification Rated mains voltages < 300VRrms -1V -1 I-111
per IEC 60664-1 Rated mains voltages < 600Vrwvs IV I-Il -

Rated mains voltages < 1000Vrus 1111 -- --

UL 1577, 5th Ed
Recognized under UL 1577 Component Recognition Program, Single Protection. File number: E322138

Vrest=Viso for t=60 sec.
Dielectric Withstand Vv (qualification),

Insulation Voltage O 1\V/7es1=1.2 X Viiso for t=1 sec.
(100% production)

DIN EN IEC 60747-17 (VDE 0884-17): 2021-10

Certified according to DIN EN IEC 60747-17 (VDE 0884-17): 2021-10; EN IEC 60747-17:2020+AC: 2021.
Certification number: pending

5000 3000 2500 VRms

Maximum Repetitive .

Peak Isolation Voltage Viorm | AC voltage (bipolar) 2121 990 792 Vek
AC voltage (sine wave), Time

Maximum Working Dependent Dielectric Breakdown 1500 700 560 VRms

Isolation Voltage Viowm | test method (TDDB)
DC voltage 2121 990 792 Vbc
Vtest=Viotm for t=60 sec

Maximum Transient Vv (qualification); 8000 4242 3535 Vv

Isolation Voltage O™ 1 \/7es7=1.2 X Viotm for t=1 sec PK
(100% production)
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mps MPQ18831 — ISOLATED DUAL-INPUT HALF-BRIDGE GATE DRIVER

PRELIMINARY SPECIFICATIONS SUBJECT TO CHANGE
INSULATION & SAFETY-RELATED SPECIFICATIONS (continued)

i SOIC- SOIC-16 | LGA-13 .
Parameters Symbol | Condition 16/14 WB NB 5x5 Units

DIN EN IEC 60747-17 (VDE 0884-17): 2021-10 (continued)

Method b1; at routine test (100%
production) and preconditioning
(type test).

Vpd(iniy=1.2 X Viotm, tini=1 sec; - 1485 1188 Vpk
Vpdm=1.5 X Viorm

(basic insulation), tn=1 sec;
Apparent Charge (12 v partial discharge<5 pC
Measuring Voltage P4 TMethod b1; at routine test (100%
production) and preconditioning
(type test).

Vpd(iniy=1.2 X VioTm, tini=1 sec; 3977 -- -- Vek
Vodm=1.875 X Viorm

(reinforced insulation), tm=1 sec;
partial discharge<5 pC

Tested per IEC 62368-1 with

1.2/50ps pulse, _
Vtest=1.3 X VimpP 6000 3500 ML
Maximum Surge Isolation (basic insulation, qualification)
Volt (13) Viosm ;
oltage Tested per IEC 62368-1 with
1.2/50ps pulse,
Vrest=1.3 x Vive, tested with 10kv | 5000 - B
(reinforced insulation, qualification)
Barrier Capacitance () Co |f=1MHz ~1 ~1 ~1 pF
Vi0=500V, Ta=25°C >1012 Q
Insulation Resistance ("4 Rio |Vio=500V, 100°C<Ta<125°C >10" Q
Vio=500V, Ta=Ts=150°C >10° Q
Pollution Degree 2
Climatic Category 40/125/21

Notes:

11) Refer to package information for detailed dimensions. As isolated solution, the recommended land pattern is helpful to keep enough safety
creepage and clearance distances on a printed-circuit board.

12) Electrical discharge caused by a partial discharge in the coupler.

13) Surge test is carried out in oil.

14) The primary side terminals as well as the secondary side terminals of the barrier are connected together forming a two-terminal device.
Then Cio and Rio are measured between the two terminals of the coupler.
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mps MPQ18831 — ISOLATED DUAL-INPUT HALF-BRIDGE GATE DRIVER

PRELIMINARY SPECIFICATIONS SUBJECT TO CHANGE
SAFETY LIMITING VALUES (9

Parameters Symbol | Condition 16311(-)41'?!\-13 SO,LCB'W L%’:;s Units
Maximum Safety o
Temperature (6) Ts 150 150 150 C
VDDA-VSSA=VDDB-VSSB
Maximum Output Safety =12V (7). T,=150°C. Ta=25°C 91 87 48 mA
Current Is o ; :
- VDDA-VSSA=VDDB-VSSB=30V
current per channel '
( P ) T/=150°C, TA=25°C 36 35 19| mA
Input side 15 15 15 mwW
Safety Power Dissipation Ps Output side, channel A 1100 1050 580 mW
(18) Output side, channel B 1100 1050 580 mW
Total 2215 2115 1175 mw
Notes:

15) Maximum value allowed in the event of a failure.

16) The maximum safety temperature Ts has the same value as the maximum junction temperature T, (MAX) specified in ABSOLUTE
MAXIMUM RATINGS.

17) Tested for 5V and 8V UVLO devices

18) Test condition: VDDI-GNDI=5.5V, VDDA-VSSA=VDDB-VSSB=30V, T,=150°C, Ta=25°C.
The safety power dissipation is a function of the maximum junction temperature T, (MAX), the junction-to-ambient thermal resistance 6,a,
and the ambient temperature Ta:
Ts=Ty (MAX)=Ta+(B4a X Ps),
Ps=lIs x Vi, where Vi is the input voltage.
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mps MPQ18831 — ISOLATED DUAL-INPUT HALF-BRIDGE GATE DRIVER

PRELIMINARY SPECIFICATIONS SUBJECT TO CHANGE
DEFINITIONS OF DYNAMIC PARAMETERS

OUTA/OUTB

Figure 1: Output Rising and Falling Time

INA/INB

OUTA/OUTB

Figure 2: Enable/Disable Response Time

SO%X\

190% |

INA/INB

tpoLHA
! i

OUTA 3 3 troHLA H—>‘
110%, tpwpa=|troLHA-tPDHLA| ‘ |

— | i itrom_F|

! iteom_R | -—»

P — ‘

teoLHB H—%—N: troHLBE 34—;—>3

ouTB | | 3 | | !

L / 10% tewps=|teoLHB-troHLSE o

trom_rR=|troLHA-tPDLHE] teom_F=ItroHLa-teoHLE]

Figure 3: Propagation Delay Matching and Pulse Width Distortion
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mps MPQ18831 — ISOLATED DUAL-INPUT HALF-BRIDGE GATE DRIVER

PRELIMINARY SPECIFICATIONS SUBJECT TO CHANGE
DEFINITIONS OF DYNAMIC PARAMETERS (continued)

| VDDIUVLOfHIYS |
— L
VDDI /: é’ I /
/ MDDIUVLO VDDAuwLo_Hys

VDDBywio_nys |
f —

,
tsHp_voo!

T
T :
I |
I |
I I I
| | | |
I | I ™ : y i
VDDA/VDDB | : ! VDDAuvo! \! # !
: : : VDDBywiol | |
I I I
INA/INB : ! : I I I
I I I | | |
| | | | | |
I I I
R oo R e
Enable ! ! ! I I I
Chip I | I | | |
| | | | | |
I I I
0 ————— e Lol ___ Lo
| : : : : tsHp_vopa : tsTu_vopa
[ b ""tstu_vooi ! 'l tsup_vooe ! tstu_voos
tSTU‘VD—DL: :4— ! 90% —>: I:;— I _>: :4_ . —>:
OUTA/OUTB | b | NN !
! > :4_ ! : | I :
! ! | | |
I I
| I [

Figure 4: VDDI and VDDA/VDDB Under-Voltage Lockout (UVLO)
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. (SetbyRoy), N
OUTA P 3 tpomLA e
— /-10% o

' (Set by input signal if it is |
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OUTB PORLE T
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Figure 5: Dead-Time Set
MPQ18831 Rev. 0.6 MonolithicPower.com 19
10/18/2022 MPS Proprietary Information. Patent Protected. Unauthorized Photocopy and Duplication Prohibited.

Preliminary Specifications Subject to Change © 2022 MPS. All Rights Reserved.



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

mP5 MPQ18831 — ISOLATED DUAL-INPUT HALF-BRIDGE GATE DRIVER

PRELIMINARY SPECIFICATIONS SUBJECT TO CHANGE
DEFINITIONS OF DYNAMIC PARAMETERS (continued)

Overlap Protection

INB —--. .
\
N\
50% —N—
KN
N
INA I N mmmm e
| tor (Set by Rpr)
3 + troLHA

OUTA

ouTB

Figure 6: Overlap Protection and Recovery

DEVICE FUNCTIONAL MODES
Table 1: Logic True Table

Inputs Power Supply Outputs
Notes
INA INB EN DIS VDDI | VDDA | VDDB | OUTA | OUTB
LorO| LorO | HorO | LorO P P P L L
LorO H HorO | LorO = = = L H Output transition occurs after
the dead-time expires.
H LorO | HorO | LorO P P P H L
H H HorO | LorO P X X L L Invalid, overlap protection.
X X L H P X X L L Disable chip.
X X X X upP X X L L VDDl is unpowered.
X LorO |HorO | LorO P UP P L L
VDDA is unpowered.
LorO H HorO | LorO P uUpP P L H
LorO X HorO | LorO P P UP L L
VDDB is unpowered.
H LorO |HorO | LorO P P uUpP H L

Notes:
19) L: Logic Low; H: Logic High; O: Left Open; X: Irrelevant; P: Powered; UP: Unpowered, UVLO condition.
20) If VDDI is powered, the output can operate functionally as long as this channel is powered normally.
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mP5 MPQ18831 — ISOLATED DUAL-INPUT HALF-BRIDGE GATE DRIVER

PRELIMINARY SPECIFICATIONS SUBJECT TO CHANGE
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Figure 7: Functional Block Diagram
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meSs

MPQ18831 — ISOLATED DUAL-INPUT HALF-BRIDGE GATE DRIVER

PRELIMINARY SPECIFICATIONS SUBJECT TO CHANGE

OPERATION

The MPQ18831 is an isolated dual-input control,
half-bridge gate driver solution with up to 4A
source/8A sink peak output current capacity.
This chip is designed to drive power switching
devices with short propagation delay and pulse-
width distortion. With the advanced features,
the MPQ18831 operates high efficiency, high
power density, and robustness in a wide variety
of automotive power applications.

Please see Table 1 for whole device
functional modes.

Under-Voltage Lockout (UVLO)

Under-voltage lockout (UVLO) is implemented
to avoid the chip or some blocks from operating
at insufficient supply voltage. The MPQ18831
incorporates the internal UVLO comparators for
all input and output supply circuit blocks to
monitor VDDI, VDDA and VDDB, respectively.
Figure 4 shows the input and output supply
UVLO time sequence diagram.

If the input bias voltage VDDI is unpowered or
under supply UVLO level, the chip is not
activated and the output stages does not
receive the control signals from the input stage.
Then the UVLO mechanism holds the output
forced low, regardless of the present logic
levels of the input signals (including EN/DIS
and INA/INB).

When either output stage of the driver is
unpowered or below UVLO level, the
corresponding channel’'s output is also pulled
low. As long as either channel is powered
normally, the corresponding channel can accept
the related control signal functionally

Input Stage and On/Off Control

All of the control input pins (EN/DIS and
INA/INB) accept a TTL/CMOS compatible logic
inputs that is reliably isolated from each output.
These control pins are easy to be driven with
common logic-level signals from a digital
controller. But, any input signal applied to these
control pins must never be at a higher level
than the input stage supply VDDI. So, it is
recommended to tie VDDI to the same power
supply of the control signal sources. The control
logics of EN/INA/INB are active-high while the
control logic of DIS are active-low.

If the INA/INB inputs are left open, they are
forced logic low thru the internal pull-down
resistors. This configuration ensures the
corresponding output keeps low if the control
input is not connected. If either logic input pin
INA/INB is not being wused, it is still
recommended to externally ground it for better
noise immunity and stable operation.

Similarly, for on/off control, the EN pin is tied to
VDDI thru the internal pull-up resistor while the
DIS pin is connected to GNDI thru the internal
pull-down resistor. Although leaving EN/DIS pin
floating enables the chip to operate normally
after start-up, it is still recommended to provide
stable external signal input for on/off control in
actual applications.

Output Stage

The output stage comprises an upper P-
channel MOSFET and a lower N-channel
MOSFET (refer to Figure 8). The effective
output pull-up source resistance
Routa H/Routs 1 is the on-resistance of the
upper P-channel MOSFET, which delivers the
large peak source current during the external
power-switch turn-on transition. The pull-down
structure is simply an N-channel MOSFET,
whose on-resistance Routa L/Routs_L is the
output effective pull-down impedance during the
drive-low state of the device.

:EI VDDA/
; VDDB
Rep 1 Routa_H :

/RouTs_H |
|

Drive 1
Signal Ou.tpUt
Driver

UV@— Control [ Rgp

OUTA/
ouTB

|
Routa_L 1

/Roura | VSSA/

Figure 8: Output Stage
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MPQ18831 — ISOLATED DUAL-INPUT HALF-BRIDGE GATE DRIVER

PRELIMINARY SPECIFICATIONS SUBJECT TO CHANGE

The output stage is optimized to provide strong
driving capacity to a power device during the
miller plateau interval of the switching on/off
procedure. So the MPQ18831 is capable of
delivering 4A/8A peak source/sink current
pulses. And the rail-to-rail output ensures the
voltage swings between VDDA/VDDB and
VSSA/VSSB, respectively.

Programmable Dead-Time and Overlap
Protection

To prevent the occurrence of the shoot-through
issue in half-bridge driver, the MPQ18831
allows the user to adjust dead-time (DT), which
inserts a user-programmable delay between
transitions of OUTA and OUTB. Generally, the
MPQ18831 always selects the longer delay
time between the driver's programmed dead-
time and the input control signals’ own dead-
time as the operating dead-time.

When the dead-time control is enabled, in the
meanwhile, the overlap protection scheme is
activated. If both control inputs are logic-high
synchronously, both channels’ outputs are
blocked and clamped low at once. This overlap
protection doesn’t affect the dead-time setting
of normal operation. The output low-clamping
status maintains until either input signal drops
to logic-low.

The dead-time delay operation is present on all
output transitions from low to high, including
normal switching and overlap protection
recovery. Refer to Figure 5 and Figure 6 for
more information about the operations of dead-
time and overlap protection mechanism.

The chip’s dead-time is set thru the DT pin. An
around 0.65V steady-state bias voltage is
generated at DT pin, and the DT pin’s source
current is monitored to adjust the dead-time
delay. When leave DT pin open, a minimum
dead-time duration (tor) is set. Normally, the
dead-time is programmed by placing a single
resistor Rpt connected from the DT pin to input
stage's ground GNDI. In  automotive
applications, this Rpr resistance should be
between the values of 1kQ and 100kQ and a
filter capacitor of 220pF or above in parallel is
recommended.

Refer to the equation below to achieve the
appropriate Rpr value (in kQ) according to the
desired dead time (in ns):

tor = 10 x Ror

Thermal Shutdown

Thermal shutdown is implemented to prevent
the chip from operating at exceeding high
temperature. When the silicon die temperature
is higher than 170°C, the OTP shuts down the
whole chip until the junction temperature drops
below its lower threshold, then the chip restarts
again. Both of the primary- and secondary-side
features thermal shutdown independently.
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mps MPQ18831 — ISOLATED DUAL-INPUT HALF-BRIDGE GATE DRIVER

PRELIMINARY SPECIFICATIONS SUBJECT TO CHANGE

PACKAGE INFORMATION
SOIC-16 WB (HV ISOLATION)

0.404(10.25) — .024(0.60) ‘0ﬁ.o5(1.27)
0.411(10.45)
16 g oos5 N T[T LI L L
il tes) O OO OUUOTO
0.291] 0.394
(7.40)1(10.00) 0.384
0.299| 0.417 (9.75)

(7.60) | (10.60)

O ,
ipptigigy !

pmun\

L PR
ERNRNRELEREREEN

TOP VIEW RECOMMENDED LAND PATTERN
/ \ 0.093(2.35) . |
[ 14 seamnllBHRSS \Jj\)—fk ! 0.008(0.20
I =~ ' 0013(0.33)
0.012(031) ||, || 0.05(1.27) [ 0.004(0.10) SEEDETAIL "A"
0.020(0.57) BSC 0.012(0.30)
FRONT VIEW IDE VIEW
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mps MPQ18831 — ISOLATED DUAL-INPUT HALF-BRIDGE GATE DRIVER

PRELIMINARY SPECIFICATIONS SUBJECT TO CHANGE
PACKAGE INFORMATION (continued)
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mps MPQ18831 — ISOLATED DUAL-INPUT HALF-BRIDGE GATE DRIVER

PRELIMINARY SPECIFICATIONS SUBJECT TO CHANGE
PACKAGE INFORMATION (continued)
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mps MPQ18831 — ISOLATED DUAL-INPUT HALF-BRIDGE GATE DRIVER

PRELIMINARY SPECIFICATIONS SUBJECT TO CHANGE
PACKAGE INFORMATION (continued)
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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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