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Getting started with EVL-L98GDS8E evaluation board based on configurable
HS/LS driver L98GDS8E

User manual

Introduction

The EVL-L98GDSE is an evaluation board designed to provide the user with a set of tools for the evaluation of the product
L98GD8E, a configurable HS/LS driver for automotive applications. The board provides all the main input/output capabilities
needed to drive all the supported loads, along with diagnostic functionalities.
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For further information, contact your local STMicroelectronics sales office.
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1 Hardware description

The EVL-L98GDS8E board offers maximum flexibility, providing access to all pins to simplify the evaluation and
debug phases.

1.1 Block diagram
Figure 1. Application block diagram
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111 Microcontroller
. 4x36 connector for SPC56M-DIS (Discovery+ board featuring SPC563M64L.7)
. GPIO/PWM output
. Configuration and diagnostics through SPI interface
. Possibility to easily connect the board to other microcontroller boards through a wire adaptor
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2 L98GDS8E block diagram

Figure 2. L98GDS8E block diagram
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3 L98GDS8E pinout and description

Figure 3. L98GDS8E pinout
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Table 1. L98GDS8E pin description

1 L |

NON1 Input channel 1
2 NON2 Input channel 2 L |
3 NON3 Input channel 3 L |
4 NON4 Input channel 4 L |
5 NON5 Input channel 5 L |
6 NON6 Input channel 6 L |
7 NON7 Input channel 7 L |
8 NON8 Input channel 8 L |
9 VIO Supply voltage for digital portion N. A. Power
10 SDO SPI data out N. A. o}
11 GNDIO Ground for VIO (shorted to GNDCP) N. A. Power
12 NRES Reset input L |
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13 NCS L |

SPI chip select

14 SDI SPI data in N. A. I
15 SCK SPI clock N. A. I

16 DIS Disable 0 H |

17 DRN8 FET drain 8 |

18 GNSP8 NFET gate / PFET source 8 O
19 SNGP8 NFET source/PFET gate 8 (6]
20 BATT78 Battery for 7 & 8 Power
21 SNGP7 NFET source/PFET gate 7 (0]
22 GNSP7 NFET gate/PFET source 7 (0]
23 DRN7 FET drain 7 I
24 PGND78 Power ground 7 & 8 Power
25 PGND56 Power ground 5 & 6 Power
26 DRN6 FET drain 6 |

27 GNSP6 NFET gate/PFET source 6 (0]
28 SNGP6 NFET source/PFET gate 6 (0]
29 BATT56 Battery for 5 & 6 Power
30 SNGP5 NFET source/PFET gate 5 (0]
31 GNSP5 NFET gate/PFET source 5 (0]
32 DRN5 FET drain 5 |
33 Not used To be connected to GND

34 Not used To be connected to GND

35 VDD5 5V input N. A. Power
36 GND Ground N. A Power
37 GNDCP g;\?;rg)for charge pump (shorted to

38 VGBHI Charge pump output N. A. Power
39 CH4 Charge pump Power
40 CH2 Charge pump Power
41 CH3 Charge pump Power
42 VPS Battery input N. A. Power
43 CH1 Charge pump Power
44 Not used To be connected to GND

45 NDIS Disable 1 L

46 Not used To be connected to GND

47 EN6 Enable of channel 6 H

48 Not used To be connected to GND

49 DRN4 FET drain 4 I

50 GNSP4 NFET gate/PFET source 4 O
51 SNGP4 NFET source/PFET gate 4 o}
52 BATT34 Battery for 3 & 4 Power
53 SNGP3 NFET source/PFET gate 3 (0]
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GNSP3 NFET gate/PFET source 3
55 DRN3 FET drain 3 I
56 PGND34 Power ground 3 & 4 Power
57 PGND12 Power ground 1 & 2 Power
58 DRN2 FET drain 2 I
59 GNSP2 NFET gate/PFET source 2 O
60 SNGP2 NFET source/PFET gate 1 (6]
61 BATT12 Battery for 1 & 2 Power
62 SNGP1 NFET source/PFET gate 1 (0]
63 GNSP1 NFET gate/PFET source 1 (0]
64 DRN1 FET drain 1 I

UM3648 - Rev 1 page 6/27



m UM3648

Board layout

Figure 4. Board top layer
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Board layout

Figure 5. Board midlayer 1
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Figure 6. Board midlayer 2
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Board layout

Board bottom layer

(-]
o
(-]
o
o
o
o
o
o

00000QC

oﬂ.ﬂo X0 (




UM3648

Board layout
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Figure 8. Board top view

TP21
DRN3

P23

SNGP3

P22

[ onsp3
TP20
[ ]BaTT34

TP48
RS1MI=4
vi8f 48 ZZ" t]
e

[ ZR14 "
¥ 025 gy =

Wl
G33

(]
R49l " g? D15

R
o Q S|l = s
B3 W 2 AW
*1029 38 sliznll c=
" W2 Bzl e
m9[l| zuf] |

o
a

(o)
8

000000

00000
00000

L98GD8E

DEMO BOARD R.1.0

I Socket

I L98GD8E i ovses

(4] orne
N

BATTS6

"STMicroelectronics assumes no responsiility
for the consequences of the use of this board”

RGNDT @ ®

page 11/27




‘_ UM3648
,l Evaluation board main components and connectors

5 Evaluation board main components and connectors

Figure 9. Motherboard main components and connectors
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6 Jumpers and connectors

6.1 Mother board jumpers and connectors

J1

J2

J3

Ja

J6
J10

J1

J12

J14

J15

J16

J17

J20

J21

J22

J23

J24

J25
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Table 2. Mother board jumpers and connectors

I T A S

Microcontroller board connector

uC power supply selection

GND_TOT and GND net interconnection

GND_TOT and PGND net interconnection

Main power supply

External voltage for VIO and pC (depending on J2 setting)

NRES connection

Expansion connector

H_Bridge 2 configurator

H_Bridge 1 configurator

High-side recirculation diode Channel 5

High-side recirculation diode Channel 1

H_Bridge 1 configurator

H_Bridge 2 configurator

High-side recirculation diode Channel 2

High-side recirculation diode Channel 6

Snubber selection Channel 3

Snubber selection Channel 4

4x36 multi pin connector

Closed: uC supplied by EVL-L98GD8E 5 V
Open: uC supplied externally

Closed: nets connected

Open: nets not connected

Closed: nets connected

Open: nets not connected

Screw connector

Screw connector

1-2 (A12): NRES connected to uC GPIO
2-3 (B10): NRES connected to yC RESET pin
1x18 multipin connector

Closed: OUT5-OUT?7 shorted for H-Bridge
configuration

Open: OUT5 and OUT7 independent output
Closed: OUT1-OUT3 shorted for H-Bridge
configuration

Open: OUT1 and OUT3 independent output
Closed: clamp diode connected

Open: Clamp diode not connected-s
Closed: diode connected

Open: diode not connected-s

Closed: OUT2-OUT4 shorted for H-Bridge
configuration

Open: OUT2 and OUT4 independent output
Closed: OUT6-OUT8 shorted for H-Bridge
configuration

Open: OUT6 and OUT8 independent output
Closed: diode connected

Open: diode not connected

Closed: diode connected

Open: diode not connected

Closed: Snubber net excluded

Open: Snubber net connected

Closed: Snubber net excluded

Open: Snubber net connected
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Jumpers and connectors

e | i e

J26

J27

J28

J29

J30

J31

J34

J35

J36

J37

J38

J39

J40

Ja1

Ja4
Jas
Ja6
Ja7
J48
J49
J50
J51
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Low-side output recirculation diode Channel 3

Low-side output recirculation diode Channel 4

Low-side output clamp network Channel 3

Low-side output clamp network Channel 4

Low-side VGD clamp network Channel 3

Low-side VGD clamp network Channel 4

Snubber selection Channel 7

Snubber selection Channel 8

Low-side output recirculation diode Channel 7

Low-side output recirculation diode Channel 8

Low-side output clamp network Channel 7

Low- side output clamp network Channel 8

Low-side VGD clamp network Channel 7

Low-side VGD clamp network Channel 8

OUT 1 connector
OUT 5 connector
OUT 3 connector
OUT 7 connector
OUT 2 connector
OUT 6 connector
OUT 4 connector

OUT 8 connector

Closed: diode connected
Open: diode not connected
Closed: diode connected
Open: diode not connected
Closed: net connected

Open: net not connected
Closed: net connected

Open: net not connected
Closed: net connected

Open: net not connected
Closed: net connected

Open: net not connected
Closed: Snubber net excluded
Open: Snubber net connected
Closed: Snubber net excluded
Open: Snubber net connected
Closed: diode connected
Open: diode not connected
Closed: diode connected
Open: diode not connected
Closed: net connected

Open: net not connected
Closed: net connected

Open: net not connected
Closed: net connected

Open: net not connected
Closed: net connected

Open: net not connected
Screw connector

Screw connector

Screw connector

Screw connector

Screw connector

Screw connector

Screw connector

Screw connector
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Figure 10. Microcontroller connectors
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7 Functional description

In the default state, the board hardware is configured as follows:
. OUT1 high-side NMOS
. OUT2 high-side NMOS
. OUT3 low-side NMOS
. OUT4 low-side NMOS
. OUTS5 high-side PMOS
. OUT6 high-side PMOS
. OUT7 low-side NMOS
. OUT8 low-side NMOS

71 Default jumper setting

Table 3. Configuration jumpers

J2 uC supplied by EVL-L98GDS8E 5 V Closed
J3 GND_TOT and GND net interconnection Closed
J4 GND_TOT and PGND net interconnection Closed
J11 NRES connected to uC GPIO 2-3 (B10)
J14 OUT5 and OUT?7 independent output Open
J15 OUT1 and OUT3 independent output Open
J16 High-side recirculation diode channel 5 connected Closed
J17 High-side recirculation diode channel 1 connected Closed
J20 OUT2 and OUT4 independent output Open
J21 OUT6 and OUT8 independent output Open
J22 High-side recirculation diode channel 2 connected Closed
J23 High-side recirculation diode channel 6 connected Closed
J24 Snubber selection channel 3 connected Closed
J25 Snubber selection channel 4 connected Closed
J26 Low-side output recirculation diode channel 3 connected Closed
J27 Low-side output recirculation diode channel 4 connected Closed
J28 Low-side output clamp network channel 3 connected Open
J29 Low-side output clamp network channel 4 connected Open
J30 Low-side VGD clamp network channel 3 connected Open
J31 Low-side VGD clamp network channel 4 connected Open
J34 Snubber selection channel 7 connected Closed
J35 Snubber selection channel 8 connected Closed
J36 Low-side output recirculation diode channel 7 connected Closed
J37 Low-side output recirculation diode channel 8 connected Closed
J38 Low-side output clamp network channel 7 connected Open
J39 Low-side output clamp network channel 8 connected Open
J40 Low-side VGD clamp network channel 7 connected Open
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Functional description

Ja1 Low-side VGD clamp network channel 8 connected Open
7.2 Getting started
7.21 Start up

1. Configure all jumpers according to Table 3

Connect a power supply to J6, respecting the correct polarity
Configure the power supply to 13.5 V and limit the currentto 1 A
Switch on the power supply

For further information, connect a uC and follow the related documentation to check the L98GDS8E internal
register status

o~ N
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Appendix A EVL-L98GDS8E evaluation board schematics

Figure 11. EVL-L98GDS8E evaluation board schematics (part 1/3)
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Figure 12. EVL-L98GDSE evaluation board schematics (part 2/3)
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Figure 13. EVL-L98GDSE evaluation board schematics (part 3/3)

VBALT P
LS NMOS + DSM/ Shunt - Channel 3
DI
J24 ESH2D
{o o}
JUMP
D4 ES07B 126
o JUMP
DRN3 0uUT3
128 |o R3 3.9k -LC19
JUMP |o SENSE LINE FOR DIAGNOSTICS 10nF
ASSHOTS AS POSSIBLE AND ESD CAPACITOR.
CLOSE TO L9SGDSE Tp29 | = CLOSE TO CONNECTOR
D12 PGND
SIB
DZ3
]
51V 470pF |
M1
= P33 STD105N10F7AG
GNSP3 PGND ﬂ 1
1
50m
NSE e T 47
SENSE LINE FOR DIAGNOSTICS
ASSHOTS ASPOSSIBLE AND 7k MORE SHORT
SNGP3 CLOSE TO L9SGDSE
64
PGND34 DO NOT POPULATE
SENSE LINE FOR DIAGNOSTICS
ASSHOTS ASPOSSIBLE AND
CLOSE TO L98GDSE
VBATT P
LS NMOS + DSM/ Shunt - Channel 7 bl6
134 ESH2D
)
JUMP
D18 ES07B )36
I"” JUMP
DRN7 ouT?
138 [o RS, 3.9k _LC45
JUMP [0 SENSE LINE FOR DIAGNOSTICS 10nF
ASSHOTS ASPOSSIBLE AND ESD CAPACITOR
CLOSE TO L9SGDSE Tpag 1 ¢ = CLOSE TO CONNECTOR
D20 RS3 140 PGND
SIB
oMo paas o esv
Dz7 c47 Ipds
RSS5
1 e
11 1
51V 470pF |
M7
= Tpas STDI0SNI0F7AG
GNSP7 PGND R57 1
{1
50m
o ~ 59
SENSE LINE FOR DIAGNOSTICS
ASSHOTS ASPOSSIBLE AND Tk MORE SHORT
SNGP7 CLOSE TO L98GDSE
66
PGND78 DO NOT POPULATE
SENSE LINE FOR DIAGNOSTICS, _l_
ASSHOTS ASPOSSIBLE AND =
PGND

CLOSE TO L9SGDSE

VBALL P
LS NMOS + DSM/ Shunt - Channel 4
D3
125 ESH2D
{o o}
JUuMP
D6 ES07B 127
27 JUMP
DRN4 0oUT4
129 (o R4( 3.9k J_C27
JUMP || SENSE LINE FOR DIAGNOSTICS, 10nF
ASSHOTS ASPOSSIBLE AND ESD CAPACITOR
CLOSE TO L9SGDSE Tp30 1) —  CLOSETO CONNECTOR
D13 R42 PGND
SIB
50m
DzZ4
]
51V 470pF |
= e "] STD105NI0F7AG
GNSP4 PGND R46
Lt
50m
NSE » . » 48
SENSE LINE FOR DIAGNOSTICS
ASSHOTS ASPOSSIBLE AND 7k MORE SHORT
SNGP4 CLOSE TO L9SGDSE
50 65
2m
PGND34 DO NOT POPULATE.
SENSE LINE FOR DIAGNOSTICS L
ASSHOTS ASPOSSIBLE AND =
CLOSE TO L9SGDSE PGND
VBATT P
LS NMOS + DSM/ Shunt - Channel 8 D17
135 ESH2D
° o
JUMP
D19 ES07B 137
P36 JUMP
DRN§ OuUT8
J39 e RS 3.9k —]_C46
JUMP [0 SENSE LINE FOR DIAGNOSTICS 10nF
ASSHOTS ASPOSSIBLE AND ESD CAPACITOR
CLOSE TO L9SGDSE Tpas 1 o = CLOSETO CONNECTOR
D21 R54 PGND
SIB
50m
DZ8
1
51V 470pF A
M8
= a0 STD10SN10F7AG
GNSPS PGND R58
i}
50m
. ~ R60
SENSE LINE FOR DIAGNOSTICS
ASSHOTS ASPOSSIBLE AND Tk MORE SHORT
SNGP8 CLOSE TO L98GDSE
R67
PGND78 DO NOT POPULATE
SENSE LINE FOR DIAGNOSTICS L
ASSHOTS ASPOSSIBLE AND =
CLOSE TO L9SGDSE PGND

soljewayds paeoq uonenjeAs 389861 1A

8Y9€INN



‘_ UM3648
'l EVL-L98GDS8E evaluation board bill of materials

Appendix B EVL-L98GDB8E evaluation board bill of materials

Refer to the EVL-L98GDS8E evaluation board ST official page.
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EVL-L98GDB8E evaluation board configuration block diagram

Appendix C EVL-L98GDS8E evaluation board configuration block diagram

Figure 14. EVL-L98GDS8E evaluation board configuration block diagram
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IMPORTANT NOTICE — 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.

In the event of any conflict between the provisions of this document and the provisions of any contractual arrangement in force between the purchasers and
ST, the provisions of such contractual arrangement shall prevail.

The 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 acknowledgment.

The 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
the 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.

If the purchasers identify an ST product that meets their functional and performance requirements but that is not designated for the purchasers' market
segment, the purchasers shall contact ST for more information.

ST and the ST logo are trademarks of ST. For additional information about ST trademarks, refer to www.st.com/trademarks. 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.

© 2026 STMicroelectronics — All rights reserved
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