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Designs from our labs describe tested circuit designs from ST labs which provide optimized solutions By Thomas Hopkins
for specific applications. For more information or support, visit www.st.com Dennis Nolan

Main components

L6506 Current Controller For Stepping Motors

L6384E High-voltage half bridge driver

Specification

e 2 phase bipolar motor driver
e Full Step, half Step and microstep operation
e Output current >4A*

e Motor voltage >50V *

Circuit description

When the voltage or current is outside of the capabilities of the integrated driver ICs,

discrete power devices can be used with integrated gate driver ICs and a current controller
to implement a high power stepper motor driver. The circuit shown in Figure 1 can easily be
adapted to a wide range of current and voltage levels to meet the application requirements.

The power stage is a dual full H-bridge configuration needed for a 2-phase bipolar stepper
motor. Each leg of the bridge is implemented using discrete power MOS devices and an
L6384E half bridge gate driver IC. The L6384E was selected for its logical compatibility with
the L6506 current controller and its built-in dead time to prevent cross conduction in the
bridge. The test board included a MOS device rated at 80A and 100V in a TO-220
package. By changing the power MOS devices, the design can be modified for a wide
range of voltage and current. The series gate resistors may need to be changed for
different power MOS devices and can be selected to set the switching time of the power
MOS.

The test board used power transistors in the TO-220 package that allows a very simple
heat sink configuration. For moderate power levels, in the range of 5 to 10A, it's possible to
build a very compact drive using power transistors in D2PAK with just the copper area on
the PCB for heat sink and the L6384ED and L6506D in SO package.

* Depends on selected power MOS device.
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Schematic diagram, page 1

Figure la.
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Figure 1b. Schematic diagram, page 2
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Schematic diagram, page 3

Figure 1c.

%
Mot
Mm ACH 1S 20 (I 308
AVOE1 NOTS ¥ BdNC TIVASNE
>N\
7 7 ™M
2N L]
a+Ho A_|mA o S 3SVHd
6
€3SvHd
14
8N
aen ~
€T
G
VYHO T 7 23SvHd
a T T3SvHd
—
ET:) . 9091 ven
T e TISN3S A_|ANH TUSSA puo 5
10 A& 7€ 53 {>a43dn
3SVHd A_|mA i2Le) wul aN3 g >V439A
e H m - o
mﬁu“ ] €3SVHd A_|3”A €0 eul <y 7 7 - 5 Tz
[ ] ™ 9 SC
¢3SVHd A_|mH.V 2o cul 9 72 74
N [44 T
TISVHd A_|©_”.V 7o Tul 5 ™ 02 5T
CISNIS <F+——=| TUSA u3z wmd 81 7
1T 14 WNI < 9T qT
T [
G AN B o
VHRIA < xawan T 8T BEE LS € [43 T
BTN G ey 0 wee o 6
7 VYV 6T &1 8 7
3 o -~ ~ ~ 9 5
0c % % 14 € SAGd
sn M N 4 T
% % YEE
Mot Mo E 28] [ o
e P4 10 - —
Sed el + +
AN
D2
g -
v v IS
N A 1NOA NIA T %
SOBL an
[T
NSd <— NSTd <+— AST

417

DNO0006 Rev 1

April 2012

www.st.com



The L6506 regulates the motor current by comparing the voltage across sense resistors
R10 and R18 to the voltage references. When the voltage across the sense resistor
exceeds the reference voltage, the L6506 turns off the output and allows the current to
recirculate until the oscillator turns the bridge back on. The value of the sense resistor and
the reference voltage set the peak motor current according to the equation:

|peak = VREF / Rsense

For a typical application, the value of Reense is chosen so that the voltage across the sense
resistor at maximum motor current is between 0.5 and 0.75 V.

Inputs IN1- IN4 control the phases of the bridge. If an input is high, the high side transistor
of the corresponding half bridge will be turned on. If the input is low, the low side transistor
of the corresponding half bridge will be turned on. Since the L6384 uses a bootstrap diode
to power the high side gate driver, operation at 100% duty cycle on the high side is not
possible. However, the L6506 ANDs the PWM signal to control the current with the logic
input so that, as long as current is being regulated, the high side is switched at the
chopping frequency and the bootstrap is always refreshed. ENA and ENB are the enable
for the bridges. When ENA or ENB is low, all four transistors of the corresponding bridge
are turned off.

Jumper WJ1 is used to select fast or slow decay mode.

Connector J2 is compatible with the PractiSPIN evaluation system. The board may be
controlled from the PractiSPIN interface by selecting the L6207 in the device list.

Variations

The L6384E was selected for its logic compatibility with the L6506 and that it included dead
time control. Other gate drivers that may be used are the L6390, L6391, L6392 and L6393
that are also logic compatible with the L6506.

Support material

Documentation

Datasheet L6506, Current Controller For Stepping Motors

Datasheet L6384E, High-voltage half bridge driver
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Appendix A, Bill of Materials

Comment Description Designator
0.22uF capacitor 1206 C1, C2, C3, C4, C5, C6, C7, C8,
C17
1.0Uf capacitor 1206 C9, C10, C11, C12
680uF capacitor 1206 C13
68 nF C14, C15
100uF 100uF, 200V, Electrolytic Ci16
2.2nF C19
1N4148WS D1, D2, D3, D4, D5, D6, D7, D8,
D9, D10
34 pin flat ribbon connector J2
connector, Phoenix, 2 pos P1, P2, P3
connector, Phoenix, 2 pos P4
STP8ONF10 MOSFET 60V TO220 Q1, Q2, Q3, Q4, Q5, Q6, Q7, Q8
200 capacitor 1206 R1, R2, R3, R4, R5, R6, R7, RS,
R9, R12, R14, R17
0.1, 5w capacitor 1206 R10, R18
10K capacitor 1206 R11, R13, R15, R16
22 capacitor 1206 R19, R20, R21, R22
5K trimmer pot R23, R28
20K R24, R25, R26, R27
33K R29
10K R30, R32
4.7k R31, R33
2.2K resistor1206 R34, R35
L6384E Gate Driver U1, U2, U3, u4
L6506 Current Regulator us
L78LO5 5V regulator U6
74HC32 2 input OR gate us
74HCO08 2 input NAND gate U9
Jumper wWJ1l
Revision history
Date Version Changes
15-Apr-2012 Initial release
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Please Read Carefully

Information in this document is provided solely in connection with ST products. STMicroelectronics NV and its subsidiaries
(“ST”) reserve the right to make changes, corrections, modifications or improvements, to this document, and the products and
services described herein at anytime, without notice.

All ST products are sold pursuant to ST's terms and conditions of sale.

Purchasers are solely responsible for the choice, selection and use of the ST products and services described herein, and ST
assumes no liability whatsoever relating to the choice, selection or use of the ST products and services described herein.

No license, express or implied, by estoppel or otherwise, to any intellectual property rights is granted under this document. If
any part of this document refers to any third party products or services it shall not be deemed a license grant by ST for the
use of such third party products or services, or any intellectual property contained therein or considered as a warranty
covering the use in any manner whatsoever of such third party products or services or any intellectual property contained
therein.

UNLESS OTHERWISE SET FORTH IN ST'S TERMS AND CONDITIONS OF SALE ST DISCLAIMS ANY EXPRESS OR
IMPLIED WARRANTY WITH RESPECT TO THE USE AND/OR SALE OF ST PRODUCTS INCLUDING WITHOUT
LIMITATION IMPLIED WARRANTIES OF MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE (AND THEIR
EQUIVALENTS UNDER THE LAWS OF ANY JURISDICTION), OR INFRINGEMENT OF ANY PATENT, COPYRIGHT OR
OTHER INTELLECTUAL PROPERTY RIGHT.

UNLESS EXPRESSLY APPROVED IN WRITING BY TWO AUTHORIZED ST REPRESENTATIVES, ST PRODUCTS ARE
NOT RECOMMENDED, AUTHORIZED OR WARRANTED FOR USE IN MILITARY, AIR CRAFT, SPACE, LIFE SAVING,
OR LIFE SUSTAINING APPLICATIONS, NOR IN PRODUCTS OR SYSTEMS WHERE FAILURE OR MALFUNCTION MAY
RESULT IN PERSONAL INJURY,DEATH, OR SEVERE PROPERTY OR ENVIRONMENTAL DAMAGE. ST PRODUCTS
WHICH ARE NOT SPECIFIED AS "AUTOMOTIVEGRADE" MAY ONLY BE USED IN AUTOMOTIVE APPLICATIONS AT
USER’S OWN RISK.

Resale of ST products with provisions different from the statements and/or technical features set forth in this document shall
immediately void any warranty granted by ST for the ST product or service described herein and shall not create or extend in
any manner whatsoever, any liability of ST.

ST and the ST logo are trademarks or registered trademarks of ST in various countries.
Information in this document supersedes and replaces all information previously supplied.
The ST logo is a registered trademark of STMicroelectronics. All other names are the property of their respective owners.
© 2012 STMicroelectronics - All rights reserved
STMicroelectronics group of companies

Australia - Belgium - Brazil - Canada - China - Czech Republic - Finland - France - Germany - Hong Kong - India - Israel -
Italy - Japan - Malaysia - Malta - Morocco - Philippines - Singapore - Spain - Sweden - Switzerland - United Kingdom - United
States of America

www.st.com
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