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DESCRIPTION

The MPQ5850 is a smart diode controller that
can drive an external N-channel MOSFET to
replace a Schottky diode for reverse input
protection. The device’s 20mV ultra-low dropout
minimizes power loss and enables a low
minimum input voltage, which makes the
MPQ5850 well-suited for cold-crank conditions
in automotive applications. The 4pA shutdown
current also makes the device ideal for battery-
powered applications. The ultra-fast transient
response meets stringent 1ISO16750
requirements.

The MPQ5850 integrates an internal boost to
provide a boost voltage that turns on the external
N-channel MOSFET, even at a low input voltage
(Vin). An open-drain, power good signal
indicates when the external N-channel MOSFET
is fully on.

The MPQ5850 is available in a TSOT23-8
(2mmx3mm) package.

MPQ5850

36V, Smart Diode Controller
with Reverse Protection,
AEC-Q100 Qualified

FEATURES

¢ Built to Handle Tough Automotive
Transients:
o -36V Blocking Voltage
Load Dump Up to 42V
Cold Crank Down to OV
Rectifies AC Frequency Up to 100kHz
Strong Gate Drive Ability: 170mA Pull-
Up and 430mA Pull-Down
e Extended Vehicle Battery Life:
o Low Quiescent Current in Standby
Mode (4uA)
o Low Quiescent Current in Steady State
(30uA)
e Reduced Board Size:
o Available in a TSOT23-8 (2mmx3mm)
Package
e Additional Features:
o 20mV Ultra-Low Dropout
o Integrates a Boost Converter
o Power Good (PG) Indication for RES
Out of Regulation, Fast Pull-Up, and
Part Disabling
o Available in AEC-Q100 Grade 1

APPLICATIONS

e Automotive System Protection

¢ Automotive ADAS Systems (Cameras)

e Automotive Infotainment Systems, Including
Digital Clusters and Head Units

e Battery-Powered Systems

O O O O

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 MPQ5850 — 36V, SMART DIODE CONTROLLER W/ REVERSE PROTECTION, AEC-Q100

TYPICAL APPLICATION
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mps MPQ5850 — 36V, SMART DIODE CONTROLLER W/ REVERSE PROTECTION, AEC-Q100

ORDERING INFORMATION

Part Number* Package Top Marking MSL Rating**
MPQ5850GJ
MPQ5850GJ-AECL TSOT23-8 (2mmx3mm) See Below Level 1

* For Tape & Reel, add suffix -Z (e.g. MPQ5850GJ-2).
** Moisture Sensitivity Level Rating

TOP MARKING (MPQ5850GJ & MPQ5850GJ-AEC1)

| BHNNY

BNN: Product code of MPQ5850GJ and MPQ5850GJ-AEC1

Y: Year code
TOP VIEW
EN/UVLO | 1 8 | SOURCE
PG 2 7 | GATE
GND| 3 6 | DRAIN
SW | 4 5 | RES
TSOT23-8 (2mmx3mm)
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mP5 MPQ5850 — 36V, SMART DIODE CONTROLLER W/ REVERSE PROTECTION, AEC-Q100

PIN FUNCTIONS

Pin # Name |Description
Enable pin. Pull EN below the specified threshold (1V) to shut down the chip. Pull EN above
1 EN/UVLO the threshold (1.2V) to enable the chip. A resistor divider connected between EN/UVLO and
SOURCE can be used to raise the under-voltage lockout (UVLO) threshold. Do not float
the EN/UVLO pin, and connect it to DRAIN if the shutdown feature not used.
Open-drain power good pin. The PG pin asserts low if the device is disabled, the reservoir
2 PG supply is out of regulation, or if the fast pull-up path is active for longer than 17ps. Float PG
or connect it to GND if it is not used.
3 GND |Ground connection of the device. Connect GND to the ground plane of the board.
Switch node of internal boost regulator. Connect an inductor between the SW and
4 SW .
DRAIN pins.
5 RES Reservoir supply. RES is the power supply for the external N-channel MOSFET gate
driver. Connect a minimum 1pF ceramic capacitor between the RES and DRAIN pins.
Drain connection. Connect the DRAIN pin to the drain of the external power MOSFET.
6 DRAIN DRAIN is the power supply of the internal circuitry, and also controls the MOSFET’s gate
voltage. Connect a minimum 4.7uF capacitor from DRAIN to ground, and place this
capacitor as close as possible to the device.
7 GATE |Gate connection. Connect the GATE pin to the gate of the external power MOSFET.
Source connection. Connect the SOURCE pin to the source of the external power
8 SOURCE | MOSFET. The voltage sensed on this pin works with the DRAIN voltage to control the
MOSFET gate.
ABSOLUTE MAXIMUM RATINGS @ Thermal Resistance 6:a 0.c
SOURCE, EN/UVLO..........ccooe... -36V to +42V TSOT23-8 (Zmmx3mm)
DRAIN ..o -0.3V to +42V JESD51-7 ® e, 85......20...°C/W
DRAIN - SOURCE.......c...cceivveine, -2V to +52V
GATE - SOURCE ....c..ocevvieveine, -0.3V to +13V Notes:
_ 1) Exceeding these ratings may damage the device.
RES .o, 0.3V 10 Vpran + 13V 2) The maximum allowable power dissipation is a function of the
SW e -0.3Vto +57V maximum junction temperature, T, (MAX), the junction-to-
PG o -0.3V to +6V ambient thermal resistance, 6, and the ambient temperature,

Continuous power dissipation (Ta = 25°C) @

Ta. The maximum allowable continuous power dissipation at
any ambient temperature is calculated by Pp (MAX) = (T,

TSOT23-8 (2MmMX3MM) ...ceeeeeiiiiiiiiieeennnn. 1.5W (MAX) - Ta)/ 8;a. Exceeding the maximum allowable power
Junction temperature .............ccccoeveeven.... 150°C dissipation can produce an excessive die temperature, and the
° device may go into thermal shutdown. Internal thermal
Lead temperature ...........cccccevvvvniiinnenenn. 260°C shutdown circuitry protects the device from permanent
. . . damage.
Electrostatic Discharge (ESD) Ratings 3) Per A%C-QQLOO-OOZ,
Human body model (HBM) ................ Class 2 @ 4) per AEC-Q100-011.

5) Measured on JESD51-7, 4-layer PCB. The values given in this

Charged device model (CDM) ....... Class C2b ¥ table are only valid for comparison with other packages and

cannot be used for design purposes. These values were

Recommended Operating Conditions calculated in accordance with JESD51-7, and simulated on a

Supply voltage (Vin)

specified JEDEC board. They do not represent the
------------------------ 3.3V to 36V performance obtained in an actual application.

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

MPQ5850 Rev. 1.1
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mps MPQ5850 — 36V, SMART DIODE CONTROLLER W/ REVERSE PROTECTION, AEC-Q100

ELECTRICAL CHARACTERISTICS

Vsource = Venwuvio = 12V, Vres = 22V, T; = -40°C to +150°C, unless otherwise noted.

Parameter ‘ Symbol ‘Condition ‘ Min ‘ Typ ‘ Max ‘ Units
Input Voltage
Drain voltage at start-up | Vbrain_uvio 2.8 3.2 \%
g:ﬁlrllrévoltage UVLO VDRAIN_UVLO_F 2.4 2.6 2.8 \%
Reservoir UVLO rising VReS_UvVLO 8 11 13 \%
Reservoir UVLO
hysteresis VRES_UVLO_HYS 0.2 \%
| Ven = 0V, Ty = 25°C 4 10 MA
SN [Ven = 0V, Ty = -40°C to +150°C 20 LA
Ven = 2V, in regulation, system
input current, Ty = 25°C 30 50 WA
Quiescent current VEeN = ZV, in regulation, System
| input current, 100 MA
Q T3 =-40°C to +125°C ©®
Ven = 2V, in regulation, system
input current, 200 MA
Ts=125°C to 150°C
Rectifier
Source' to drain Veo 10 20 30 my
regulation voltage
Source to drain fast pull-
up threshold Vsp_rPu 50 75 100 mvV
Source to drain fast pull-
down threshold Vso_Fro 15 4 0 mv
Drain current Ip Gate driver in regulation 50 MA
Source current Is_r Vsource = -36V -1 mA
Fast pull up current IFPU VGaTE-RES = -7V 170 mA
Fast pull down current IFPD VGATE-SOURCE = S5V 430 mA
Reverse biased gate- v Vsource = -5V, leate = 1mA 0.01 0.3 \%
source voltage "% [Vsource = -36V, loare = 1mA 001 | 0.3 Vv
Step (Vsource - Vorain) from
Gate turn-on delay time ton -100mV to +3V, Vres-orain = 13V, 1.2 2 Vi
CocaTte-source = 10nF
Step (Vsource - Vorain) from 3V to
Gate turn-off delay time torr -100mV, Vres-prain = 13V, 1 2 Vi
CoaTte-source = 10nF
Step (Vsource - Vbrain) from
Gate rising time trising ®  {-100mV to +3V, Vres.orain = 13V, 300 ns
CeaTE-source = 10nF
Step (Vsource - Vbrain) from 3V to
Gate falling time traing © | -100mV, Vres-prain = 13V, Ceate- 100 ns
source = 10nF
Maximum rectification Vpp = 6V, CeaTte-source = 15nF 50
® fmax — — kHz
frequency Vep = 2V, Coate-source = 15nF 100

MPQ5850 Rev. 1.1
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mps MPQ5850 — 36V, SMART DIODE CONTROLLER W/ REVERSE PROTECTION, AEC-Q100

ELECTRICAL CHARACTERISTICS (continued)
Vsource = Venuvio = 12V, Vres = 22V, T3 = -40°C to +150°C, unless otherwise noted.

Parameter ‘ Symbol ‘ Condition ‘ Min ‘ Typ ‘ Max Units
Boost Converter

Reservoir regulation Viees 10 12 14 v
voltage

S\E/T_%Vr?;s:g?euslﬁsuon VREG_uvLo_Hys | VREG - VREs uvLo - VRES_UVLO_HYS 1.2 \Y/
Boost current limit IsoosT 160 220 280 mA
SW leakage Isw 1 MA
Boqst power switch on Rsw 15 35 0
resistance

sa?as;ereé;:g;)er diode Vbiobe Ibiope = 220mA 0.9 \%
Enable Pin

Enable threshold rising Ven 1.0 1.2 1.4 \%
Enable threshold falling VEN_F 0.8 1 1.2 \
Enable hysteresis VEN_H 200 mV
Enable leakage len Ven = 3V 1 MA
Power Good Flag

PG output voltage low VpG_Low Isink = IMA 0.1 0.3 \%
Thermal shutdown ©) Tsp 175 °C
I;]SetreTeaéizr};tdown Tsp_Hys 25 °C

Note:
6) Derived from bench characterization. Not tested in production.

MPQ5850 Rev. 1.1 MonolithicPower.com 6
2/9/2022 MPS Proprietary Information. Patent Protected. Unauthorized Photocopy and Duplication Prohibited.
© 2022 MPS. All Rights Reserved.



mps MPQ5850 — 36V, SMART DIODE CONTROLLER W/ REVERSE PROTECTION, AEC-Q100

TYPICAL CHARACTERISTICS

Vin =12V, L = 68uH, T; = -40°C to +150°C, unless otherwise noted.

lo vs. Temperature
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mps MPQ5850 — 36V, SMART DIODE CONTROLLER W/ REVERSE PROTECTION, AEC-Q100

TYPICAL CHARACTERISTICS (continued)
Vin =12V, L = 68uH, T; = -40°C to +150°C, unless otherwise noted.
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mps MPQ5850 — 36V, SMART DIODE CONTROLLER W/ REVERSE PROTECTION, AEC-Q100

TYPICAL CHARACTERISTICS (continued)
Vin =12V, L = 68uH, T; = -40°C to +150°C, unless otherwise noted.
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mps MPQ5850 — 36V, SMART DIODE CONTROLLER W/ REVERSE PROTECTION, AEC-Q100

TYPICAL PERFORMANCE CHARACTERISTICS
ViNn = 12V, loutr = 5A, L = 68uH, Ta = 25°C, unless otherwise noted.
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Capacitance Capacitance
500 120
m @ 100 -~
c 400 = £ =
u LT~ Y g0 ////
= 300 L = ~
F L~ [ L~ //
) // U] 60 = /,
Z 200 e Z ]
w = 3 40
w100 % VGATE-SOURCE=5V T .o P —VGATESOURCE=5V
'_
< =\ GATE-SOURCE=10V |'||—J ———\/GATE-SOURCE=10
o O Il Il Il Il Il g 0 Il Il Il Il Il
2 3 4 5 6 7 8 9 10 2 3 4 5 6 7 8 9 10
Coate-source (NF) Coate-source (NF)
MPQ5850 Rev. 1.1 MonolithicPower.com 10
2/9/2022 MPS Proprietary Information. Patent Protected. Unauthorized Photocopy and Duplication Prohibited.

© 2022 MPS. All Rights Reserved.



mps MPQ5850 — 36V, SMART DIODE CONTROLLER W/ REVERSE PROTECTION, AEC-Q100

TYPICAL PERFORMANCE CHARACTERISTICS (continued)
Vin = 12V, lout = 5A, L = 68uH, Cout = 470uF, Ta = 25°C, unless otherwise noted.
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mps MPQ5850 — 36V, SMART DIODE CONTROLLER W/ REVERSE PROTECTION, AEC-Q100

TYPICAL PERFORMANCE CHARACTERISTICS (continued)
Vin = 12V, lout = 5A, L = 68uH, Cout = 470uF, Ta = 25°C, unless otherwise noted.
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Note:

7) The EMC test results are based on the application circuit, and tested on the EVQ5850-J-00A (see Figure 4 on page 26).
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mP5 MPQ5850 - 36V, SMART DIODE CONTROLLER W/ REVERSE PROTECTION, AEC-Q100

TYPICAL PERFORMANCE CHARACTERISTICS (continued)
ViNn = 12V, loutr = 5A, L = 68uH, Ta = 25°C, unless otherwise noted.
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mP5 MPQ5850 - 36V, SMART DIODE CONTROLLER W/ REVERSE PROTECTION, AEC-Q100

TYPICAL PERFORMANCE CHARACTERISTICS (continued)
ViNn = 12V, loutr = 5A, L = 68uH, Ta = 25°C, unless otherwise noted.
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mP5 MPQ5850 - 36V, SMART DIODE CONTROLLER W/ REVERSE PROTECTION, AEC-Q100

TYPICAL PERFORMANCE CHARACTERISTICS (continued)
ViNn = 12V, loutr = 5A, L = 68uH, Ta = 25°C, unless otherwise noted.
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mP5 MPQ5850 - 36V, SMART DIODE CONTROLLER W/ REVERSE PROTECTION, AEC-Q100

TYPICAL PERFORMANCE CHARACTERISTICS (continued)
ViNn = 12V, loutr = 5A, L = 68uH, Ta = 25°C, unless otherwise noted.
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.
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mP5 MPQ5850 - 36V, SMART DIODE CONTROLLER W/ REVERSE PROTECTION, AEC-Q100

TYPICAL PERFORMANCE CHARACTERISTICS (continued)
ViNn = 12V, loutr = 5A, L = 68uH, Ta = 25°C, unless otherwise noted.
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PG Start-Up through EN
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06V NCha 00 A Cha LR \ m A UA
MPQ5850 Rev. 1.1 MonolithicPower.com 17

2/9/2022

MPS Proprietary Information. Patent Protected. Unauthorized Photocopy and Duplication Prohibited.
© 2022 MPS. All Rights Reserved.



mP5 MPQ5850 - 36V, SMART DIODE CONTROLLER W/ REVERSE PROTECTION, AEC-Q100

TYPICAL PERFORMANCE CHARACTERISTICS (continued)
ViNn = 12V, loutr = 5A, L = 68uH, Ta = 25°C, unless otherwise noted.

Negative Pulse Load Dump
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A MR
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mps MPQ5850 — 36V, SMART DIODE CONTROLLER W/ REVERSE PROTECTION, AEC-Q100

TYPICAL PERFORMANCE CHARACTERISTICS (continued)
ViNn = 12V, loutr = 5A, L = 68uH, Ta = 25°C, unless otherwise noted.

Supply Voltage Ramps Up Quickly
and Down Slowly

Supply Voltage Ramps Up Quickly
and Down Slowly
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CH2: Vour -\’-\ ]| g —\—1 -
CH1: Veate | 13 ‘
CH1: Vgate 1
. |
CH4: lour . | —— —
W TV TEAVTENTOORT A TN T ee CHA: lour | TEAVTENTOORT AT TN “Yee
chi 100y 1) 00 A (hi 100 Al i 00 A
Simultaneous Input Simultaneous Input
Vpep = 6V, f = 15Hz, lout = 0A Vep = 6V, f = 1kHz, lout = 0A
v L ¢ ¢
7 v,."\,\‘ ,""\‘ ¢
CH3: Vin
/ \/ \/ \ e /\/\/\.
MATH: Vgs CH1: Vgate - g arivn Y e
CHL1: Veate .
'\‘ ST S TR AT S TR DR TR R BT LI CH2: Vour
CH2: Vour MATH: Vgs *H
CH4: lour ' X i
rc WY as v TUTV TN A RSV CH4: lour CRY a8 Uy e MIB T A LRy
hi 4 00V m 1.00 A Ch) J A0V Niha 00 A O
Simultaneous Input Simultaneous Input
Vep = 6V, f = 1kHz, lout = 0A Vep =6V, f = 1kHz, lout = 3A
~ ay 7 ~N /\I ,"\I. '\
cizv LRN /0N /BN /N ' b\
l | L \ 5 | / / / \/ /
1 t .‘ , : CH3: Viy l “
MATH: Vgs |
CH2: VOUT \/ \/ \/ \/
CH1: Veate MATH: Vas
CH2: Vour |y CHL: Veate
i‘u m
CH4: lout ’ CH4: IOUT '
ChT RSV TR T OTVTTIMIS00IYT A G i Y o L R T e L T A A R YR
Ch) d G0y LML ] Y 00N e 4 oY N ha 00N e
MPQ5850 Rev. 1.1 MonolithicPower.com 19

2/9/2022

MPS Proprietary Information. Patent Protected. Unauthorized Photocopy and Duplication Prohibited.
© 2022 MPS. All Rights Reserved.



mps MPQ5850 — 36V, SMART DIODE CONTROLLER W/ REVERSE PROTECTION, AEC-Q100

TYPICAL PERFORMANCE CHARACTERISTICS (continued)
ViNn = 12V, loutr = 5A, L = 68uH, Ta = 25°C, unless otherwise noted.

Start Pulses
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mps MPQ5850 — 36V, SMART DIODE CONTROLLER W/ REVERSE PROTECTION, AEC-Q100

FUNCTIONAL BLOCK DIAGRAM

GATE DRAIN RES
] ] 1
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VCC -
EN/UVLO [] Regulator -
VCC
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+ [
Regulation Vee 1 :| swW

DRAIN |
+20mv Control Logic E}
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SOURCE [

N-Channel

Fast On MOSFET [ L
DRAIN | Driver
+75mV + )

+ ——

Fast Off T 220mA 1rc
DRAIN | _
Amv Part Disabled

RES < RES_UV — PG Indicator—|
ono[ =

= Fast On Time >17us

Figure 1: Functional Block Diagram
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mP5 MPQ5850 — 36V, SMART DIODE CONTROLLER W/ REVERSE PROTECTION, AEC-Q100

OPERATION

The MPQ5850 is an 8-pin smart diode controller
that drives an external N-channel MOSFET to
minimize power loss, including DC forward loss
and AC rectification loss.

Smart Diode Operation

During normal operation, when Vsource > Vborai,
the MPQ5850 modulates the gate of the external
N-channel MOSFET to regulate the source-to-
drain voltage to about 20mV. This minimizes
power loss and allows small negative currents to
be easily detected.

Generally, the source-to-drain voltage is
regulated to about 20mV. When the load current
rises, the GATE voltage rises until the MOSFET
is fully on. If the load current drops, the GATE
amplifier drives the MOSFET’s gate lower to
maintain a 20mV drop.

If the drain-to-source voltage exceeds 20mV, a
large current modifies the GATE pin’s voltage to
regulate the drain-to-source voltage. If a
negative current flows through the external N-
channel MOSFET, the device detects a source-
to-drain negative voltage drop. If the drop
exceeds -4mV, the MPQ5850 pulls down the
GATE pin to turn off the external N-channel
MOSFET quickly. If a forward current flows
through the external N-channel MOSFET (either
the body or channel), the device detects a
source-to-drain forward voltage drop. If the drop
exceeds 75mV, the MPQ5850 pulls up the GATE
pin to quickly turn on the external N-channel
MOSFET. This allows high-frequency AC
waveforms (up to 100kHz) to be rectified with
minimal system and N-channel MOSFET power
loss.

Boost Converter

The integrated boost converter uses fixed peak
current mode control. When the reservoir floating
supply is below 12V, the boost converter
requests another turn-on pulse. This pulse
terminates when the inductor current reaches
220mA.

The inductor current should reach OmA before
the next on cycle begins. This sets a maximum
frequency (fuax) depending on Vpran. fuax can be
calculated with Equation (1):

1
fMAX =T 1)
tON + tOFF
Where ton is the on time and torr is the off time.

ton can be estimated with Equation (2):

toy = e b @

V R

DRAIN —

PEAK

SW

tore can be calculated with Equation (3):

I x L
Lorr = ﬁ ©)

RES DIODE

Start-Up and Low-Voltage Operation

The MPQ5850 starts in the off state. In this state,
the gate is passively pulled to SOURCE, and the
boost converter is disabled. Once Vpran
exceeds the under-voltage lockout (UVLO)
threshold, the device enters the disabled state.
The device is enabled when it enters a logic high
state. In the disabled state, the gate is passively
pulled to source, the boost converter is disabled,
and the PG pin is pulled low. Once the EN/UVLO
pin is pulled high, the device enters the start-up
state, which causes the boost converter to turn
on. When the reservoir capacitor exceeds the
reservoir UVLO threshold, normal operation
begins. During normal operation, the gate is
actively modulated based on Vsource and Vpra,
and the PG pin is high when the source-to-drain
voltage is regulated.

The DRAIN pin is the power supply of the
internal circuitry. DRAIN  also controls the
MOSFET’s gate voltage. If Vpran exceeds its
UVLO threshold, then the MPQ5850 operates
normally, even in cold-crank conditions down to
0V. A large electrolytic output capacitor is
required under these conditions.

If Voran drops below the UVLO threshold, the
device pulls down the GATE pin to SOURCE
until the voltage on the reservoir capacitor
discharges below Vges uvio. This allows the
device to minimize forward voltage drops during
temporary low voltage transients, such as under
cold-crank conditions.

MPQ5850 Rev. 1.1
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Power Good (PG)

The power good (PG) pin is an open-drain pin
designed to indicate the status of the MPQ5850.
PG asserts low when the fast pull-up current is
active for longer than 17us, the reservoir
capacitor is out of regulation, or the device is
disabled. Otherwise, PG de-asserts, and the pin
is pulled up to the external source through a pull-

up resistor.
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APPLICATION INFORMATION
Selecting the Power MOSFET

The power MOSFET must support the maximum
steady current during forward operation, and
withstand the worst-case battery transients
during reverse blocking operation.

The steady state power dissipation is based on
the Rps(on) of the power MOSFET and the load
current. If the load is light (I.oap X Rps(on) < Vsp),
the forward drop is regulated to Vsp (typically
20mV). The power loss be calculated with
Equation (4):

I:>CONDUCTION = VSD x ILOAD (4)

Under heavy loads, the MOSFET is fully
enhanced, so power dissipation depends on the
Rosony of the MOSFET. The power loss can be
estimated with Equation (5):

P

CONDUCTION —

I|_0AD2 X RDS(ON) (5)

As the high-amplitude ripple on the input is
rectified, a MOSFET with the smallest total gate
charge (Qcror) is required. A MOSFET with
smaller Qgror Not only reduces reverse current
during the turn-off delay but it also lowers driver
loss.

The operating MOSFET’s drain-to-source
voltage must be able to support the worst-case
conditions, such as when there is a voltage step
or the battery voltage goes from a positive to
negative voltage. The worst-case condition
occurs when Vi is in reverse and Vour is not
discharged to low. Vpss must meet the condition
calculated with Equation (6):

VDSS 2 VOUT + |V|N| (6)
The gate-to-source voltage should be rated to be
+15V or greater.

Selecting the Boost Inductor

The value of the inductor affects the driver’s
maximum current capability. There is a blanking
time in the boost converter, and the inductor
current is not detected during the blanking time.
The relationship between the blanking time and
temperature is shown in Figure 2. To ensure that
the inductor current does not exceed 220mA
during the blanking time, the inductor value (L)
should meet the condition estimated with
Equation (7):

Blanking Time vs.Temperature

500

D

o

)
\

400

350

300

BLANKING TIME (ns)

250 -~

200

50 -25 0 25 50 75 100 125150175
TEMPERATURE (°C)

Figure 2: Blanking Time vs. Temperature

xt

L> VDRAIN

ON_BLANKING (7)

PEAK

Where Vpran is the DRAIN pin’s voltage (in V),
and lpeak is the integrated boost converter’s
current limit (typically 220mA).

Based on the special application to select the
required inductor, if Vpran is 36V, the inductor
should be greater than 49uH in 25°C temp.
Consider the derating of the inductance at
different temperatures and currents. It is
recommended to select a minimum 68uH
inductor with a saturation current exceeding
220mA and a RMS current greater than 80mA.
Small-chip inductors (e.g. the LQH2MPZ series
from Murata) are recommended. The LQH3NPN
series inductors are also suitable.

Selecting the Reservoir Capacitor
Connect a minimum 1pF capacitor, with a
minimum 25V rating, from the RES pin to the
DRAIN pin. A larger-value capacitor can support
the IC if the DRAIN voltage is below its UVLO
threshold. Calculate the minimum reservoir
capacitance with Equation (8):

Crcs > loare * (ts —ton) (8)

RE

VRES_UVLO_HYS

Selecting the Electrolytic Capacitor and
Ripple Voltage

During rectification, the electrolytic capacitor
(CLoap) reduces the load’s ripple voltage. The
load ripple voltage (VRr) is determined by Cioap,
the source ripple frequency, the ripple amplitude,
and the load current. The voltage drops with the

MPQ5850 Rev. 1.1
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frequency. CLoap can be estimated with Equation

(9):

4xV,.-V,
o TR ) o (9)
4xV,. xfxV,

CLOAD =

Where Vac is the SOURCE voltage ripple
amplitude (in V), f is the ripple frequency (in Hz),
Clonp is the capacitance of the electrolytic
capacitor (in F), and loap is the load current (in
A).

If the ripple voltage (VRr) is below 2V, f is 5kHz,
Vac is 3V (GVPP), and lLoap is 5A, then CLoap is
417uF.

Selecting the TVS Diode

The MPQ5850 can be damaged by the negative
pulse on the SOURCE pin, since the voltage of
the SOURCE pin is limited to -36V. Connect a
TVS diode between SOURCE and GND to
protect the part. The SMBJ24CA is
recommended, as it can protect the MPQ5850
from negative pulses and over-voltage
conditions.

PCB Layout Guidelines ®

An optimized PCB layout is very important for
proper operation. A four-layer layout is strongly
recommended to improve thermal performance.
For the best results, refer to Figure 3 and follow
the guidelines below:

1. Place SW close to the device with short,
direct, and wide traces.

2. Use large copper areas to minimize
conduction loss and thermal stress.

3. Place the ceramic input capacitors as close
to the IN and GND pins as possible to
minimize high-frequency noise.

Route SW away from sensitive analog areas.
Use multiple vias to connect the power
planes to internal layer.

Note:
8) The recommended PCB layout is based on the circuit in Figure

4 on page 26.
Bottom Layer and Bottom Silk
Figure 3: Recommended PCB Layout
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TYPICAL APPLICATION CIRCUIT

l—'\gll lour = 5A
Vin O ! Tl 1 1 O Vour
c1 T c3
D1 JJOHF JJ.?pF Ji o
SMBJ24CA 0603 c2 L1 1206 "
50V R2 = W Aeeun 50V v
L R1 L § 00 0805 Wi _L L
GND 100k § GND 0603 25V GND GND
0603
[ee] N~ e} n <t

w

e £z & 3
r a4

o) V) a

3

ENO L EniuviLo MPQ5850 PG 2 O PG
v [1.2v a R3

z 100kQ
o 0603
1
L 5v

GND

Figure 4: Typical Application Circuit of a 12V Automotive Battery with a 5A Load
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PACKAGE INFORMATION
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3.00

TSOT23-8 (2mmx3mm)
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PIN 11D —|

TOP VIEW

0.70
0.90
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DETAIL "A"

@AAAA [
T |

—1.00 MAX

— SEATING PLANE
0 65 0.00

0.40 | | 0.65
MAX ‘ ‘ ‘BSC‘

1.20_ |
TYP

o *‘* .| 260
TYP

RECOMMENDED LAND PATTERN

SEE DETAIL "A"

SIDE VIEW

NOTE:

1) ALL DIMENSIONS ARE IN MILLIMETERS.

2) PACKAGE LENGTH DOES NOT INCLUDE MOLD
FLASH, PROTRUSION, OR GATE BURR.

3) PACKAGE WIDTH DOES NOT INCLUDE
INTERLEAD FLASH OR PROTRUSION.

4) LEAD COPLANARITY (BOTTOM OF LEADS
AFTER FORMING) SHALL BE 0.10 MILLIMETERS
MAX.

5) JEDEC REFERENCE IS MO-193, VARIATION BA.
6) DRAWING IS NOT TO SCALE.

7) PIN 1 1S LOWER LEFT PIN WHEN READING TOP
MARK FROM LEFT TO RIGHT, (SEE EXAMPLE TOP
MARK)
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CARRIER INFORMATION

/OOOOOOOO

Reel

Diameter
1
Feed Direction
. . Carrier Carrier
PartNumber | oSS | kel | “Tube | Diameter | 130 | Tepe
P Width Pitch
MPQ5850GJ-Z .

MPQ5850GJ-AEC1-Z TSOT23-8 3000 N/A 7in 8mm 4mm
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REVISION HISTORY

Revision # | Revision Date | Description Pages Updated
1.0 08/27/2021 |Initial Release -

Updated the supported cold crank value from “3V” to “OV” in the 1
Features section

Updated the SW pin number to “4” and the RES pin number to “5”
in the Pin Functions section

Updated the reservoir UVLO rising min value from “9V” to “8V” 5
Updated the reservoir regulation UVLO hysteresis conditions from
“VreG - Vres_uvio” t0 “Vrec - VRes uvio - VREs_uvio Hys”

1.1 2/3/2022 Added the Cold Crank \_Na}veform_where loutr = OA to the Typical 18
Performance Characteristics section

Added the updated cold crank description in the Start-Up and

4

Low-Voltage Operation section 22
Updated the Selecting the Boost Inductor section: added the

Blanking Time vs. Temperature curve as Figure 2; added more o4
detailed information; updated the recommended inductor
information

Grammar and formatting updates; updated figure numbers All

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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Looking for pricing, stock, or lifecycle information?

Click below to explore more details on WIN SOURCE:

© View MPQ5850GJ-AEC1-H on WIN SOURCE

@ Monolithic Power Systems Inc] Information

Optimize Your Supply Chain with WIN SOURCE Solutions

Global Sourcing Solution
Obsolete Management
Cost Control Management
Shortage Management
Alternative Solution

Excess Inventory Management


https://www.win-source.net/products/detail/monolithic-power-systems-inc/mpq5850gj-aec1-p.html
https://www.win-source.net/manufacturer/monolithic-power-systems-inc

