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L9301

Automotive octal low side driver or quad low side plus quad high

side driver

PowerSS0-36

Features

December 2018

AEC-Q100 qualified

Eight integrated PowerMOS configurable as:

— 8low side ON-OFF with Ron(max) = 0.3 Q
@T;=175°C

— High/low side PWM with Ron(max) = 0.6 Q
@ T;=175°C and 4 Low side with
RoN(max) = 0-3Q @ T;=175°C

Operating battery supply voltage 5V to 18 V

Operating Vy4q supply voltage 4.75V t0 5.25 V

Logic inputs TTL/CMOS-compatible

Output voltage clamping 37 V typ. in low-side
configuration

SPI interface for outputs control and for
diagnosis data communication

Additional PWM inputs for 8 outputs
Over temperature protection
Open load, short to GND, short to VB

Overcurrent diagnostics in latched or unlatched
mode for each channel

Controlled SR for improved EMC behavior

Data brief

Description

The L9301 is a SPI (Serial Peripheral Interface)
controlled octal channel with 4 high/low and 4 low
side drivers with the possibility to use four
integrated PowerMOS as recirculation diodes for
PWM load driving.

L9301 contains 12 PowerMOS: 4 configurable
High/Low side drivers with Rgypmax = 0.6 Q
(DRN1-4, SRC1-4), 4 low side drivers with
Ronmax = 0.6 Q (OUT1-4) and 4 low side drivers
with Rgmax = 0.3 Q (OUT5-8).

The power DRN/SRC1-4 and OUT1-4 can be
connected in parallel outside the device in order
to get 4 low-side drivers with Rypmax = 0.3 Q:
DRN1//DRN2, DRN3//DRN4, OUT1//0UT2,
OUT3//OUT4.

In this way there are a total of 8 LS channels for
ON-OFF mode with Rymax = 0.3 Q.

There is also the possibility to connect the OUT1-
4 and OUT5-8 in order to drive in PWM mode a
load connected to VB or GND without the
necessity of a freewheeling diode. In this case the
Ronmax = 0.6 Q.

The above configuration can be driven by parallel
input or SPI command.

Through the SPI it is possible to configure the
device parameters like configuration, Slew-rate,
Overcurrent threshold, to send the drivers
commands and to read back the diagnosis
results.

Table 1. Device summary

Order code Package Packing
PowerSSO-36
L9301-TR Tape & Reel
Exposed Pad(") ape e

DB2769 Rev 2

1. For exposed pad dimensions, see the “VARIATIONS -
Option B (D1 and E2)” of the Table 8: PowerSSO-36
(exposed pad) package mechanical data on page 10.
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For further information contact your local STMicroelectronics sales office.
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Block diagram

Block diagram

Figure 1. Block diagram
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Pin description

Figure 2. Pin connection diagram
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Table 2. Pin description

Pin Symbol Function
1 GND Power ground of OUT1,2,5,6
2 OouUT5 Output 5
3 ouTe Output 6
4 EN Enable
5 RES Reset input (active low)
6 MOSI SPI data in
7 SCK SPI serial clock input
8 MISO SPI data out
9 VDD_I/O Microcontroller logic interface voltage
10 CS SPI chip select (active low)
11 VB Battery supply voltage
12 CP Charge pump
13 SRC3 Source pin of configurable driver #3
14 DRN3 Drain pin of configurable driver #3

DB2769 Rev 2
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Table 2. Pin description (continued)

Pin Symbol Function

15 DRN4 Drain pin of configurable driver #4

16 SRC4 Source pin of configurable driver #4

17 OuT3 Output 3

18 ouT4 Output 4

19 GND Power ground of OUT3,4,7,8

20 ouTs8 Output 8

21 ouT7 Output 7

22 IN8 Discrete input used to PWM output driver #8
23 IN7 Discrete input used to PWM output driver #7
24 IN6 Discrete input used to PWM output driver #6
25 IN5 Discrete input used to PWM output driver #5
26 IN4 Discrete input used to PWM output driver #4
27 IN3 Discrete input used to PWM output driver #3
28 IN2 Discrete input used to PWM output driver #2
29 IN1 Discrete input used to PWM output driver #1
30 VDD5 5 Volt supply input

31 SRC2 Source pin of configurable driver #2

32 DRN2 Drain pin of configurable driver #2

33 DRN1 Drain pin of configurable driver #1

34 SRCA1 Source pin of configurable driver #1

35 OouT2 Output 2

36 OouUT1 Output 1

EP GND Exposed pad: connected to GND

DB2769 Rev 2
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Electrical specifications

Absolute maximum ratings

Table 3. Absolute maximum ratings

Symbol Parameter Value [DC voltage] Unit
VB Supply voltage -0.3t0 35 \%
VDD, VDD_1/O féﬁg'g“ged supply 203 to 18((" v
Ves. Vsck: Vmosls o
Logic input/output
VM|SO' VEN’ V|N1-8' voI?age ?ange P -0.3to 18(1) V
VREs
OuUT1-8 - -1to VCL \%
SRC1-4 - -1to VB Vv
DRN1-4 - -1to VCL \%
CP - -0.3 to (VB+CP_DELTA) \%
GND - -0.3t0 +0.3 \%

1. Short to 18 V for 100 h max.

A suitable device to clamp the voltage during ‘load dump’ event to a value <35 V must be
present at application level.

ESD protection

Table 4. ESD protection

Parameter Value Unit

ESD according Human Body Model (HBM), Q100-002 for pins (*); +4000 Vv
(100 pF/1.5 kQ) -

ESD according Human Body Model (HBM), Q100-002 for all other +2000 Vv
pins; (100 pF/1.5 kQ) -

ESD according Charged Device Model (CDM), Q100- 011 Corner +750 Vv
pins -

ESD according Charged Device Model (CDM), Q100-011 Non- +500 Vv
corner pins -

1. VB, DRN1-4, SRC1-4, OUT1-8.

DB2769 Rev 2 Kys




L9301 Electrical specifications

3.3 Operating range

Table 5. Operating range

Symbol Parameter Min. Max. Unit
VB Supply voltage VB_UV 18 Vv
VDD Stabilized supply voltage VDD_UV VDD_OV \%
VDD_IO | Logic output supply voltage 3.0 55 \%

3.4 Thermal data

Table 6. Thermal data

Symbol Parameter Min. Typ. Max. Unit
Tamp' " Operating ambient temperature -40 - 125 °C
Tstg Storage temperature -40 - 150 °C
T; Junction temperature -40 - 175 °C
Tsd Thermal shutdown temperature 180 - 195 °C
Tsd-hys Thermal shutdown temperature hysteresis - 10 - °C

1. For information only, in any case T; limits must not exceed.

Table 7. Thermal resistance

Symbol Parameter Working conditions Value Unit
2s2p (4L) board; Natural convection(") 27 °C/W

Rih j-amb Junction to ambient
2s2p (4L) board on ECU metal plate(?) 8 °C/W
Rih j-bottom case | Junction to bottom case Bottom cold plate(®) 1 °C/W
Rihjtop case [ Junction to top case Top cold plate®) 21 °C/W
PSij_top case Psi Junction to top case 2s2p (4L) board; Natural convection (1) 2 °C/W

1. Jedec STD. JESD51.

2. Package assembled on 2s2p (4L) board. The board bottom side is in contact with a metal plate as per typical automotive
application (ECU system). See Figure 3.

3. Thermal resistance between the die and the bottom case surface in ideal contact and measured by cold plate as per Jedec
best practice guidelines (JESD51).

4. Thermal resistance between the die and the top case surface in ideal contact and measured by cold plate as per Jedec
best practice guidelines (JESD51).

Figure 3. Device assembled on 2s2p PCB with high density vias in contact with a metal plate

2s2p Board

3

DB2769 Rev 2 7/13




Package information L9301

4

4.1

8/13

Package information

In order to meet environmental requirements, ST offers these devices in different grades of
ECOPACK® packages, depending on their level of environmental compliance. ECOPACK®
specifications, grade definitions and product status are available at: www.st.com.
ECOPACK® is an ST trademark.

PowerSS0O-36 (exposed pad) package information

Figure 4. PowerSS0-36 (exposed pad) package outline
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Table 8. PowerSS0-36 (exposed pad) package mechanical data

Dimensions
Ref Millimeters Inches(
Min. Typ. Max. Min. Typ. Max.
e 0° - 8° 0° - 8°
o1 5° - 10° 5° - 10°
02 0° - - 0° - -
A 2.15 - 2.45 0.0846 - 0.0965
A1 0.0 - 0.1 0.0 - 0.0039
A2 2.15 - 2.35 0.0846 - 0.0925
b 0.18 - 0.32 0.0071 - 0.0126
b1 0.13 0.25 0.3 0.0051 0.0098 0.0118
c 0.23 - 0.32 0.0091 - 0.0126
c1 0.2 0.2 0.3 0.0079 0.0079 0.0118
D@ 10.30 BSC 0.4055 BSC
D1 VARIATION
D2 - 3.65 - - 0.1437 -
D3 - 43 - - 0.1693 -
e 0.50 BSC 0.0197 BSC
E 10.30 BSC 0.4055 BSC
E1@ 7.50 BSC 0.2953 BSC
E2 VARIATION
E3 - 2.3 - - 0.0906 -
E4 - 2.9 - - 0.1142 -
G1 - 1.2 - - 0.0472 -
G2 - 1 - - 0.0394 -
G3 - 0.8 - - 0.0315 -
h 0.3 - 0.4 0.0118 - 0.0157
L 0.55 0.7 0.85 0.0217 - 0.0335
L1 1.40 REF 0.0551 REF
L2 0.25 BSC 0.0098 BSC
N 36 1.4173
0.3 - - 0.0118 - -
R1 0.2 - - 0.0079 - -
S 0.25 - - 0.0098 - -
DB2769 Rev 2 9/13
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Table 8. PowerSS0-36 (exposed pad) package mechanical data (continued)

Dimensions
Ref Millimeters Inches(")
Min. Typ. Max. Min. Typ. Max.
Tolerance of form and position

aaa 0.2 0.0079

bbb 0.2 0.0079

cce 0.1 0.0039

ddd 0.2 0.0079

eee 0.1 0.0039

ffff 0.2 0.0079

999 0.15 0.0059

VARIATIONS

Option A

D1 6.5 - 71 0.2559 - 0.2795

E2 4.1 - 47 0.1614 - 0.1850
Option B

D1 4.9 - 5.5 0.1929 - 0.2165

E2 4.1 - 47 0.1614 - 0.1850
Option C

D1 6.9 - 7.5 0.2717 - 0.2953

E2 4.3 - 5.2 0.1693 - 0.2047

1. Values in inches are converted from mm and rounded to 4 decimal digits.

Dimensions D and E1 do not include mold flash or protrusions. Allowable mold flash or protrusions is ‘0.25

mm’ per side D and ‘0.15 mm’ per side E1. D and E1 are maximum plastic body size dimensions including

mold mismatch.

DB2769 Rev 2
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PowerSS0O-36 (exp. pad) marking information

Figure 5. PowerSS0-36 (exp. pad) marking information
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ES: Engineering sample
<blank>: Commercial sample

GAPG2904151300PS_ES

Parts marked as ‘ES’ are not yet qualified and therefore not approved for use in production.
ST is not responsible for any consequences resulting from such use. In no event will ST be
liable for the customer using any of these engineering samples in production. ST’s Quality

department must be contacted prior to any decision to use these engineering samples to run

a qualification activity.
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Revision history

Table 9. Document revision history

Date Revision Changes
01-Dec-2015 1 Initial release.
Updated:
17-Dec-2018 5 — Features on page 1;

— Table 1: Device summary on page T;

— Section 3.4: Thermal data on page 7.

DB2769 Rev 2
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IMPORTANT NOTICE - PLEASE READ CAREFULLY

STMicroelectronics NV and its subsidiaries (“ST”) reserve the right to make changes, corrections, enhancements, modifications, and
improvements to ST products and/or to this document at any time without notice. Purchasers should obtain the latest relevant information on
ST products before placing orders. ST products are sold pursuant to ST's terms and conditions of sale in place at the time of order
acknowledgement.

Purchasers are solely responsible for the choice, selection, and use of ST products and ST assumes no liability for application assistance or
the design of Purchasers’ products.

No license, express or implied, to any intellectual property right is granted by ST herein.

Resale of ST products with provisions different from the information set forth herein shall void any warranty granted by ST for such product.

ST and the ST logo are trademarks of ST. All other product or service names are the property of their respective owners.

Information in this document supersedes and replaces information previously supplied in any prior versions of this document.

© 2018 STMicroelectronics — All rights reserved
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