Infineon

Automotive IC

Automotive grade Gate driver

AUIR3241S

LOW QUIESCENT CURRENT BACK TO BACK MOSFET DRIVER

Features

Applications

Very low quiescent current on and off state
Back to back configuration
Boost converter with integrated diode
Standard level gate voltage
Input active high and 3.3V compatible
Under voltage lockout with diagnostic
Wide operating voltage 3-36V
Ground loss protection

Lead-Free, Halogen Free, RoHS compliant

e Power switch for Stop and Start board net stabilizer

e Battery switch

Description

Product Summary

Operating voltage 3-36V

Vgate 11.5V min.

| Vcc average On 45uA max. at 25°C
| Vcc average Off 35uA max. at 25°C

Package

$

SO8

The AUIR3241S is a high side Mosfet driver for back to back topology targeting back to back switch. It features a very low
quiescent current both on and off state. The AUIR3241S is a combination of a boost DC/DC converter using an external inductor
and a gate driver. It drives standard level Mosfet even at low battery voltage. The input controls the gate voltage. The AUIR3241S
integrates an under voltage lock out protection to prevent to drive the Mosfet in linear mode.

Ordering Information

Base Part Number

Package Type

Standard Pack

Form

Quantity

Complete Part Number

AUIR3241S

SOIC8

Tape and reel

2500

AUIR3241STR
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Typical Connection — Back to Back

Main Battery Loads
Out
Cout
AUIR3241s VOO I i
Gate [] 1 i
R \Zli‘wv
—0 1N Source E_Nv\/\ *
Rin Sw
100uH
Rs Current measurement

1

GND
7 Tl

Typical Connection — Q_diode

Main Battery Loads

Out
_l_Cout
AUIR3241s /¢
Gate [1 1

Rg \ZEW 8V
 — IN Source [}
Rin Sw

100puH
Rs Current measurement

GND
J ol

Cin

HF

1
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Typical Connection — Battery switch

Main Battery Loads
Out
Cout
AUIR3241s  V¢C : -

Gate [1 +—+

R \Zli‘wv
—0 1N Source [1 *

Rin Sw .
100pH
Rs Current measurement

GND
g Tl
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Absolute Maximum Ratings

Absolute maximum ratings indicate sustained limits beyond which damage to the device may occur.

Symbol Parameter Min. Max. Units

Vce-gnd Maximum Vcc voltage -0.3 65

Vsw-gnd Maximum Sw voltage Vrs-0.3 Vout+Vf

Vsw-Vrs Maximum Sw voltage -0.3 65

Vout-Vcc Maximum Vout-Vcc voltage -0.3 65

Vout-gnd Maximum Vout voltage -0.3 65 v

Vout-Vgate Maximum Vout-Vgate voltage -0.3 65

Vgate-Vsource | Maximum Vgate-Vsource voltage -0.3 75

Vout-Vsource | Maximum Vout-Vsource voltage -0.3 75

Vrs-gnd Maximum Rs pin voltage -0.3 6

Vin-gnd Maximum IN pin voltage -0.3 Vout+0.3

Isw Maximum continuous current in Sw pin — 200 mA

ID Maximum continuous current in the rectifier diode — 200

Rg Minimum gate resistor 100 — Ohm

Tj max Maximum operating junction temperature -40 150 oG
) Maximum storage temperature -55 150

Thermal Characteristics
Symbol Parameter Typ. Max. | Units
Rth Thermal resistance junction to ambient 100 — °C/W
Recommended Operating Conditions

Symbol Parameter Min. Max. | Units

VIH High level input voltage 25 5.5 Vv

VIL Low level input voltage 0 0.8
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Static Electrical Characteristics

Tj=-40..125°C, Vcc=6..16V (unless otherwise specified), typical value are given for Vcc=14V and Tj=25°C.

Symbol Parameter Min. | Typ. | Max. | Units | Test Conditions
Supply voltage range for extended operation (some

Vcc op (ext). parameters may be downgraded beyond nominal 3 — 36 Vv See page 11
operation)

Vce op (nom). ™ | Supply voltage range for nominal operation 6 — 16

lg Vcc Off @ Supply current when Off, Tj=25°C — 2 6 Vin=0V,K1/K2 off,
Supply current when Off, Tj=125°C — 3 8 K3 on, Vout-Vcc=14V

lg Vec On @ Supply current when On, Tj=25°C — 3 6 A | Vin=BV,K1/K3 off,
Supply current when On, Tj=125°C — 4 8 W K2 on, Vout-Vcc=14V

Iq Out Off @ Quiescent current on Out pin, Tj=25°C — 10 15 Vin=0V,K1/K2 off,
Quiescent current on Out pin, Tj=125°C — 13 25 K3 on, Vout-Vcc=14V

Iqg Out On @ Quiescent current on Out pin, Tj=25°C — 12 20 Vin=5V,K1/K3 off,
Quiescent current on Out pin, Tj=125°C — 15 30 K2 on, Vout-Vcc=14V

Vbr Out Breakdown voltage between Out and Source 75 90 — 1=10mA

Vbr Gate Breakdown voltage between Gate and Source 75 90 — \ I=10mA

ov Over-voltage protection between Vout and Gnd 50 55 62

lin Input current — 3 6 pA Vin=5V

Vin_th Input voltage threshold 0.8 1.5 25

Vout_th Output voltage threshold 11.5 12.5 14

Uv_LO Undervoltage lockout between Vout and Vcc 6.5 8 10 Vv See figure 7

Vout_th-UV_LO | Output voltage minus Undervoltage lockout threshold 3 4.5 —

Vrs th Rs threshold 0.8 1 1.3

| latch UV_LO Under voltage lockout Latch current between Vout and 10 25 40 mA See page 11
Vcce

Vi Forward voltage of rectifier diode — 0.9 1.1 \ 1=100mA, Tj=25°C

Rdson K1 Rdson of K1, Tj=-40°C — 8 13 1=100mA,
Rdson of K1, Tj=25°C — 11 15 Vout-Vee=12.5V
Rdson of K1, Tj=125°C — 15 20 Q

Rdson K2 Rdson of K2, Tj=25°C — 25 — 1=100mA

Rdson K3 Rdson of K3, Tj=25°C — 25 —

(]

@ Supply current might be higher than specified during the start-up of the part (especially during the charge of Cout)

Timing Converter Characteristics
Tj=-40..125°C, Vcc=6..16V (unless otherwise specified), typical value are given for Vcc=14V and Tj=25°C.

' If the part is supply outside of this range (ex: during ramp up of Vcc), other values in this table might not be guaranteed

Symbol Parameter Min. | Typ. | Max. | Units | Test Conditions
Toff Off time 2 3 4 See figure 4
Tdon K1 Turn-on delay of K1 — 5 — )
Tdoff K1 Turn-off dela{/ of K1 — 0.2 — us | Seefigure 5
POR_Delay Power On Reset delay 200 500 1200 See figure 10
POR_Th Power On Reset threshold 6 6.5 7.5 \

Switching Characteristics

Tj=-40..125°C, Vcc=6..16V (unless otherwise specified), typical value are given for Vcc=14V and Tj=25°C.
Symbol Parameter Min. | Typ. | Max. | Units | Test Conditions
Tdon gate Turn-on delay 0.5 1.5 3
Tr gate Rise time on gate 10% to 90% of Vout-Vcc — 6 15 Hs Cgate=100nF
Igate+ Gate high short circuit pulsed current 100 350 — mA Vgate-Vsource=0V
Tdoff gate Turn-off delay 0.5 2 5
Tf gate Fall time on gate 90% to 10% of Vout-Vcc — 6 15 Hs Cgate=100nF
Igate- Gate low short circuit pulsed current 100 350 — mA Vgate-Vsource=14V
Treset Time to reset the under voltage latches — 1 100 us See page 11
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Lead Definitions

Pin number | Symbol | Description
1 IN Input pin
2 GND Ground pin
3 RS Current sense input pin
4 SW Output of K1
5 Source Connection of the source pin of the Mosfets
6 Gate Output of the gate driver
7 Vcce Power supply
8 Out Output of the boost converter

Lead Assignments

8765 12N
nmin 2-GND
3-RS
O 4- SW
5- Source
i 6- Gate
1234 7-Vce
SO8 8- Out
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Block diagram

Vce
UV _LO Latch
Vout-Vee>Vout_th |_ s Q ' s Q
l—C R Q l—C R Q } Vee
l_ {
+ Gate
% Vout_th Ly
PANEEY
7577,
Source
_>
100uH
Vout>0V
PN [oka |
1 v L
o ‘
75V\ZS\ 6V - S
Input Circuitry

The input control circuitry drives the output gate driver stage. The input is active high. With a low level input voltage, the gate is shorted to the
source. With a high level input, the output gate driver turn on when Vout reaches Vout_th.

90%

Vin

Vgate - Vsource

10%

Tdon gate Tr gate

Figure 1
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Description

The topology of the AUIR3241S is a boost DC/DC converter working in current mode. The DC/DC is working once the AUIR3241S is powered
regardless the input level.

K1 is switched on when the gate voltage is lower than Vout threshold. When Rs pin reaches Vrs th, K1 is turned off and the inductor charges the
Out capacitor through D. The system cannot restart during Toff after Vrs th has been reached. The DC/DC restart only when the Out and the
Vcc voltage difference is lower than Vout_th in order to achieve low quiescent current on the power supply.

To turn off the power Mosfet, the input must be low. Then K2 is turned off and K3 shorts the gate to the source.

Vce

Ipeak

AANAN Y/

Vout_th

Vout-Vce

Figure 2

Parameters definition
Current definition

Iq Out Off
Ig Out On
Out <+—
[ 1q Vec Off
Ig Vec On
VCC[-. <
GATE |
[ |E
lq gate
0 IN Source i
- —
RS
GND
T

Figure 3
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Timing definition

Vce

Ik1

Vout peak

VoUt-VeCE == == qmmmmmmmm e e e e e e e e e e e T ——— /o - -

IL
—r—K tdischarge
tOn> K-
Figure 4
VoutVee pbbo | vouth I ) A —
Tdon K1 Tdoff K1
Vrs th
___________________ g At
Vrs
Figure 5

Low quiescent current operation when On.

The AUIR3241S is able to operate with a very low quiescent current on the Vcc pin. Nevertheless the supply current depends also on the
leakage of the power mosfet named “Iq gate” on the diagram below.

The leakage current is given when K1 is off. When K1 is on, the current flowing in Vcc is the current charging the inductor. Therefore the
average current on the Vcc is the combination of the current when K1 is ON and OFF. The average current on the Vcc pin can be calculated
using:

Vout — Vcc + Vf

Vcc
Vout — Vcc + Vf

Vcc

[ Vcc average on = (Iq gate + Iq Out On) +Iq Vccon + Iq Out on

[ Vcc average off = (Iq gate + Iq Out Off) * + Iq Vcc off + Iq Out off

With Vout: the average voltage on the output.
Vout average = (Vout peak + Vout th)/2

Vout peak can be calculated by:

Cout’

- Rev 1.01 2017-09-12
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During On operation, the DC/DC works in pulse mode, meaning each time the Vout-Vcc voltage comes below 12.5V, the AUIR3241S switches
on K1 to recharge the gate voltage. When the lout leakage is low enough to maintain the DC/DC in discontinuous mode, the frequency is
calculate by:

_ Ipeak?+L
- 2x(1q gate+Iq Vout on)*(Vout—Vcc+Vf)

Peak current control

The current in the inductor is limited by the 1V comparator which monitors the voltage across Rs. Due to the delay in the loop (tdoff K1), the

. ) Vrsth
inductor current will exceed the threshold set by: ::

At low voltage, the current waveform in the inductor is not anymore linear, but exponential because the sum of the resistor of K1, the inductor
and RS are not any more negligible.

| e———__1____
Vrs

t Vrs_th tdoff K1

ton

Figure 6
The peak current and ton can be calculated as follow:

L Rs + Rdson k1 + Rl
t Vrsth = #In(l - ———————

" Rdonkl+Rs +RI
Where Rl is the resistor of the inductor

Vrs_th * Rs * Vcc

With : t on = t Vrs_th + tdoff K1

The peak current can be solved by:
Vcc Rdson k14+Rs+Rl
L

_ _ o tonx
Ipeak = Rdson k1 + Rs + Rl *(d-e

The peak current must not exceed the Maximum Rating of Isw.
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Output capacitor choice
The output capacitor must be chosen based on 2 criteria:
- During the turn on of K2, the voltage drop on Cout must not trigger the Under Voltage Lockout due to the gate charge of the Power
Mosfet.

Cout >

Q gate total Power Mosfet
(Vout,-UVyp) Min.

- When K1 turn off and the inductor is charging Cout, the peak current on the output capacitor must be limited in order to avoid having
current flowing in the Gate zener diode:

L * Ipeak?max
Cout >

Vz min gate > — Vout th max?

Vz min gate is the minimum Zener voltage of the external gate Zener diode.

Minimum operating voltage
While the AUIR3241S operating voltage is specified between 3V and 36V. The 3V minimum operating voltage is when the Vcc is going down.
The minimum voltage is also limited by the fact that the Rs voltage must reach the Vrsth taking account all resistors which limit the inductor

current.

. Rdson k1 + Rs + Rl
Vce min = R * Vrsth

Over-Voltage protection
The AUIR3241S integrates an over-voltage protection in order to protect K1. When Vcc exceed the Over-voltage threshold, the DC/DC is
stopped.

Under voltage lockout - Diagnostic

In order to avoid to drive the Power Mosfet in linear mode, the AUIR3241S features an under voltage lockout. During the turn on, the gate will
not be powered until Vout-Vce reaches Vout th, meaning K2 is off and K3 is on. Then the AUIR3241S powers the gate of the mosfet. If Vout-Vce
goes below UV_LO, the gate is shorted to the source and the part is latched. A cycle in the input is required to reset the latch. The input must be
kept low longer than Treset.

Vout-Vcc
Vout_th

uv_LO

Vgate - Vsource
Vout_th

Vrs

Normal Operation Short on the Gate

Figure 7
When the part is latched a current source (I latch UV_LO) is connected between Out and Vcc to increase the current consumption. By
monitoring the current consumption the system can have a diagnostic of the output status. The diagnostic can be analog or digital.
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Analog Diagnostic: Output current measurement
The average current into Rs can be measured by adding a low pass filter before the ADC of the micro controller.

Current measurement

Figure 8

Then the average output current can be evaluated using :

loutav=1Rsav*Vcc/(Vout-Vce)

Knowing the output current can be useful to do a diagnostic on the power Mosfet. If the gate is shorted, the output current will be significantly
higher than in normal operation.

Rs

Digital diagnostic
By adding a diode during high current consumption mode, the output voltage can be close to 1V. Using a bipolar with a pull-up resistor will
provide a digital diagnostic.

5V

Digital diagnostic

Rs

GND

L7

Figure 9

Power On Reset
During the power on, the AUIR3241S features a Power On Reset to guarantee a stable state of the 2 latches of the Under voltage lockout and
guarantee a stable internal biasing. POR_Delay is triggered when Vout-Gnd exceeds POR_Th.

Vin

Vgate - Vsource

POR_Delay

Figure 10
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Figures are given for typical value, Vec=14V and Tj=25°C otherwise specified

PZd

Ig Vce on, supply leakage current (UA)
N
Iq Vcc on, supply leakage current (UA)

-50 0 50 100 150 0 10 20 30 40

Tj, junction temperature (°C) Vce, Supply voltage (V)

Figure 11 —Iq Vcc on (pA) Vs Tj (°C) Figure 12 —Iq Vcc on (pA) Vs Vee(V)

20 20

15 —

15

10

10

Ig Out on, Gate leakage current (uA)
Ig Out on, Gate leakage current (UA)

-50 0 50 100 150 0 10 20 30 40
Tj, junction temperature (°C) Vec, Supply voltage (V)

Figure 13 —Iq Out on (pA) Vs Tj (°C) Figure 14 - Iq Out on (pA) Vs Vce(V)
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I
N

-50 0 50 100 150 0 10 20 30 40

Iq Vcc off, supply leakage current (UA)
N
Iq Vcc off, supply leakage current (UA)
w

Tj, junction temperature (°C) Vce, Supply voltage (V)

Figure 15 - lq Vcc off (uA) Vs Tj (°C) Figure 16 — Iq Vcc off (uA) Vs Vee(V)

15 15

" —

10

Ig Out off, Gate leakage current (UA)
Ig Out off, Gate leakage current (UA)

-50 0 50 100 150 0 10 20 30 40

Tj, junction temperature (°C) Vec, Supply voltage (V)

Figure 17 — Iq Out off (uA) Vs Tj (°C) Figure 18 — Iq Out off (uA) Vs Vce(V)
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Case Outline — SO8
Dimensions are shown in millimeters (inches)
o | INCHES MILLIMETERS
D B MN | max | MmN T viax
Al (5] A [ 0682 [.0688 [ 136 [1.75
i - All 0010 | .0008 | 0.10 [0.25
H H H H I b |.013 [.020 [03 [0a
O 8 7 6 5 c | o075 [ .0o08 | 019 025
g H D |.180 | .1968 | 480 | 5.00
E W 025 (010 () AGD)] E |.1497 | .1574 | 3.80 | 4.00
e | .050 BASIC 1.27 BASIC
el | .25 BASIC | 0.635 BASIC
H | .2284 [ 210 | 580 [6.20
K | .0000 [.0196 [ 020 [0.20
L |.016 [.050 [o040 [1.27
y | 0° 8° 0° g°
— [4— K x 45°
b4 7 ! |
~]0.10 (004) | L
e exo Al—T : AN Y e
1025010 @[C[A[B] (7}
NGRS FOCTPRINT
1. DIMENSIONING &TCLERANCING PER ASME Y14.5M-1994. 8X 0.72 (.028)
2. CONTROLLING DIMENSION: MILLIMETER ﬁ‘ r
3. DIMENSIONS ARE SHOWN IN MILLIMETERS (INCHES). T ]
4. OUTLINE CONFORMS TO JEDEC OUTLINE MS-012AA.
(5} DIMENSION DOES NOT INCLUDE MOLD PRCT RUSIONS. |
MOLD PROTRUSIONS NOT TOEXCEED 0.15 (.006). 646 (255) i
1—9- DIMENSION DCES NOT INCLUDE MCLD PROT RUSIONS, 3 i
MOLD PROTRUSIONS NOT TOEXCEED 0.25 (.010). |
{7\ DIMENSION IS THE LENGTH CF LEAD FOR SOLDERINGTO E
ASUBSTRATE. L
3X1.27 (050) — = | 8X1.78 (070)
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Tape & Reel SO8

20 005 { e
* See Note 6
21.5+0.1/-0.0
+» See Note 1 4.0
[t A _
0.30 005—)‘(— i vr 1.75
- i 4 :
£ : b T 5 { 3 . i e + §
RO3 MAX. ~ \ [ X g P - 4 b - I A A
) - 5 < | 55 005
* | { + See Note 6 120 03
“J Ko F >I R0.5 Typical
SECTION A-A
- A
<— 80 —>
Notes: Ao = 6.4 mm . 3 8 1 RS "
1. 10 sprocket hole pitch cumulative tolerance 0.2 Bo=52mm G AR S SRR I=ScTig

2. Camber not to exceed 1mm in 100mm

3. Material: Black Conductive Advantek Polystyrene

4. Ao and Bo measured on a plane 0.3mm above the
bottom of the pocket

5. Ko measured from a plane on the inside bottom of the
pocket to the top surface of the carrier

6. Pocket position relative to sprocket hole measured as
true position of pocket, not pocket hole.

Ko =2.1 mm

Il Rev 1.01 2017-09-12
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Part Marking Information

PART NUMBER ﬁ ﬁ ‘E‘ ﬁ

INTERNATIONAL
DATE CODE \A32413 | RECTIFIER LOGO
awwe  LE2

'/@i =

IDENTIFIER
LOT CODE

(Eng mode — Min. last 4 digit EATl #)

MARKING CODE (Prod mode — 4 digit SPN code)

(Per Marking Spec.)

- ASSEMBLY SITE CODE
TOP MARKING (LASER)

Qualification Information

Automotive
(per AEC-Q100)
Qualification Level Comments: This family of ICs has passed an Automotive
qualification. IR’s Industrial and Consumer qualification level
is granted by extension of the higher Automotive level.

. - MSL2, 260°C
Moisture Sensitivity Level SOIC-8L (per IPCIJEDEC J-STD-020)
ESD Class 1C Passed 1500V

Human Body Model (per AEC-Q100-002)

Class C6 (+/-1000V)
(per AEC-Q100-011)
)

Charged Device Model

Class Il Level A
IC Latch-Up Test (per AEC-Q100-004
RoHS Compliant Yes
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Published by

Infineon Technologies AG

81726 Miinchen, Germany

© Infineon Technologies AG 2015
All Rights Reserved.

IMPORTANT NOTICE

The information given in this document shall in no event be regarded as a guarantee of conditions or
characteristics (“Beschaffenheitsgarantie”). With respect to any examples, hints or any typical values stated herein
and/or any information regarding the application of the product, Infineon Technologies hereby disclaims any and all
warranties and liabilities of any kind, including without limitation warranties of non-infringement of intellectual
property rights of any third party.

In addition, any information given in this document is subject to customer’s compliance with its obligations stated in
this document and any applicable legal requirements, norms and standards concerning customer’s products and
any use of the product of Infineon Technologies in customer’s applications.

The data contained in this document is exclusively intended for technically trained staff. It is the responsibility of
customer’s technical departments to evaluate the suitability of the product for the intended application and the
completeness of the product information given in this document with respect to such application.

For further information on the product, technology, delivery terms and conditions and prices please contact your
nearest Infineon Technologies office (www.infineon.com).

WARNINGS

Due to technical requirements products may contain dangerous substances. For information on the types in
question please contact your nearest Infineon Technologies office.

Except as otherwise explicitly approved by Infineon Technologies in a written document signed by authorized
representatives of Infineon Technologies, Infineon Technologies’ products may not be used in any applications
where a failure of the product or any consequences of the use thereof can reasonably be expected to result in
personal injury.
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Revision History

Revision Date Notes/Changes

Rev 1.0 2017-04-27 Data Sheet created.

Rev 1.01 2017-09-12 Update drawing, Differentiate Vcc_op (ext) & Vcc_op
(nom), add Appendixies (1) & (2) on Page 5
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