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L9958 evaluation board and graphical user interface (GUI)

1 Overview

This document was intended to explain how to work with L9958 GUI and ST10F276
evaluation board.

July 2009 Doc ID 16058 Rev 1 1/26

www.st.com

www.BDTIC.com/ST


http://www.st.com

Contents UmMo759

Contents
1 OVerVIeW ... i ittt ittt a s s na i n e 1
2 Systemdescription .......... ... . i i e 5
2.1 Introduction ... ... . e 5
2.2 Main components . . ... ... 5
3 Generaldescription . ............ ittt it i 6
3.1 Hardware description . . ... .. i e 6
3.1.1 Main feature of the L9958 evaluationboard . .. .................... 6
3.1.2 Battery power supply . ... .. 8
3.1.3 L9958 H-bridge DC motordriver .......... .. ... 8
3.1.4 DC motorconnector . .. ... e 9
3.1.5 JUMPEIS .« . 9
3.1.6 Test points . ... e 11
3.1.7 JOheader ... ... .. i 11
3.1.8 BOM of L9958 evaluationboard ............. ... ... ... . ..., 12
3.2  ST10F276 evaluation board configuration ........................ 12
3.3 Evaluation GUl description . ... e 13
3.3.1 RUNand STOP L9958 GUI .. ... ...t 13
3.3.2 Configure L9958 GUI . ... ... 13
3.3.3 RX IO e 20
3.34 "Exit"button . ... 20
3.35 "Continue diagnosis" switch . ........... ... ... ... ... ... 20
3.3.6 SPI diagnosis indication . . .......... .. . 21
3.4 Testresults .. ... 22
Y o o 1= 3 [ N 24
AA ST10 configuration . ... ... . . 24
A2 Pinout. ... ... 24
4 Revisionhistory ......... ... ittt 25
2/26 Doc ID 16058 Rev 1 KY_I

www.BDTIC.com/ST



UMO0759

List of tables

List of tables

Table 1.
Table 2.
Table 3.
Table 4.
Table 5.
Table 6.
Table 7.
Table 8.
Table 9.
Table 10.

JUMIP IS o e e 9
TSt POINtS . ... e e 11
Billof material . . . ... .. e 12
STI0F276 configuration . . . ... .. . e 12
SPI configuration protocol. . ... .. . e 13
EN/DI/DIR switchmap ... ..o e e e e e e e i 17
SPldiagnostic protocol. . .. ... e 21
Partly diagnostic testing result . . ... e 23
ST10F276 pinout for L9958 board. . . ... e e e 24
Document revision history . ... ... e 25

Doc ID 16058 Rev 1 3/26

www.BDTIC.com/ST



List of figures UMO0759

List of figures

Figure 1.
Figure 2.
Figure 3.
Figure 4.
Figure 5.
Figure 6.
Figure 7.
Figure 8.
Figure 9.

Figure 10.
Figure 11.
Figure 12.
Figure 13.
Figure 14.
Figure 15.
Figure 16.
Figure 17.
Figure 18.
Figure 19.
Figure 20.
Figure 21.
Figure 22.
Figure 23.
Figure 24.
Figure 25.

4/26

System CONNECHION . . ... .. e 5
System diagram . ... ... e e 5
L9958 evaluation board top View . . ... ... e 6
L9958 evaluation board back view . . . ... ... 7
L9958 evaluation board applicationcircuit . . . ........... .. ... ... . .. 7
L9958 evaluation board power supply .. ... 8
L9958 H-bridge DC motor driver OVerview . . ... ...t e 8
L9958 evaluation board DC motorconnector. . . ......... . i 9
L9958 evaluation board jJumpers . ......... . e 10
L9958 evaluation board testpoint. . .. ... ... .. 11
L9958 GUI general view and the defaultvalue. . ........ ... ... ... ... ... ... . ..., 13
SPlcontrol area . . ...t e e 16
SPlcontrol data display ... ........ . 16
Motor control command field . ... ... .. . e 16
PWM AUty . . . e 17
PWM frequency Control . .. ... i e e e 17
Reverse direction of motorcontrol . ... ... .. .. . . 18
Forward direction of motorcontrol ... ........ ... . . . . 18
Freewheeling direction of motorcontrol . ... ... ... .. ... . . . 19
Function configure field. . . . . ... . e 19
COMnumbermap on PC . . ... .. e e e 20
SPI diagnostic information . . ... 21
PWM settings for motor control .. ... . . e 22
The wave form of motor forward control . . ... ....... ... ... . . . . . . 22
The wave form of motor reversecontrol . . .. ... ... . . . 22

Doc ID 16058 Rev 1 KY_I

www.BDTIC.com/ST



UMO0759

System description

2

2.1

2.2

J

System description

Introduction

The L9958 evaluation board is a standalone evaluation board for the L9958 devices.

The L9958 is an SPI controlled H-bridge, designed for the control of DC and stepper motors
in safety critical applications and under extreme environmental

Main components

® | 9958 device with 34x4 connectors can be connected to the MCU evaluation board
® Main GUI

Figure 1. System connection
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Figure 2. System diagram
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General description

Hardware description

The L9958 evaluation board consists of a transil diode provide 1ISO pulse protection by
clamping action, L9958 H-bridge IC for DC motor control, IO connector for MCU connection
(compatible with ST10 MCU).

Schematics of the evaluation board can also be referred to for more details on the jumper

configurations.

Main feature of the L9958 evaluation board

Figure 3. L9958 evaluation board top view
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Figure 4. L9958 evaluation board back view

Figure 5. L9958 evaluation board application circuit
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3.1.2 Battery power supply
There is one battery supply connectors on the board, with a trasil diode for ISO pulse
voltage protection (39 V). C1, C2 is designed for power supply filter purpose and C3 is the
charge pump capacitor. See below the schematic of this part.
Figure 6. L9958 evaluation board power supply
I.'_
a1 : ¥
:.:-Lﬁl;::clwrl = ]-D:;gi L
W e == ==C3
GND m Tm:mr 1E L00nF
i |
&\fuku:lm‘] =
PGND 1
GNDpin ~ GND
VBattery
3.1.3 L9958 H-bridge DC motor driver
There is L9958 H-bridge DC motor driver on the board, can achieve PWM control, SPI
diagnostic, DC motor drive functions.
C4,C5,C6 is designed as decoupling capacitor for VDDIO and VDD.
Figure 7. L9958 H-bridge DC motor driver overview
I't;‘:'lj
L 'l?r'rxu POND (13
s SO — il =liz
I 1000 | bous
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q 9 gll Tl ”l;E_.f. i 10K
10 ponp PoND L
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UMO0759 General description
3.14 DC motor connector
There are two connectors on the board can be directly connect to DC motor, C7, C8 is
designed for ESD purpose for DC motor drive.
See below the schematic of this part
Figure 8. L9958 evaluation board DC motor connector
DC_II\ DC2
ougril ( . oyl ( N
_ 4
connectorl connectorl
=C8 =7
1 100F [ 100F
PGND
DC motor connector 1, 2
3.1.5 Jumpers
There are 5 jumpers on the board for VDDIO connection, Power ground, Digital ground
configuration as well as DIR,DI,EN connection for L9958 input digital signal
Table 1. Jumpers
Type Description
J1 é > | Connect L9958 VDDIO to D32 (ST10 5V)
1
E ! | DIR is connected to 5V
1
J2 q: |DIRis connected to GND
o1
°? |DIRis controlled by C17
01
E ¢ |Dlis connected to 5V
1
J3 i |Dlis connected to GND
o1
2% | Dlis controlled by C16
(o]
IS Doc ID 16058 Rev 1 9/26
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Table 1. Jumpers (continued)
Type Description
é ® |ENis connected to 5V
1
Ja q: |ENis connected to GND
o1
°¢ |ENis controlled by D16
01
é ° | GND is connected to PGND
GNDpin 1
2 | GND and PGND not connected
01
Figure 9. L9958 evaluation board jumpers

J2,J3,J4 || GNDpin

I3 J4
1 _vDD 1 vpp VDD 1
2 2 2
3 3 3
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3.1.6 Test points

There are 9 test points on the board.

Table 2. Test points

Test points Definition Description
t1 SO L9958 SPI Dout
t2 VDDIO L9958 VDDIO
t3 CS L9958 SPI CS signal
t4 EN, L9958 enable signal
t5 DI L9958 DI signal
t6 DIR L9958 H-bridge direction control
t7 SCK L9958 SPI clock signal
t8 S|, L9958 SPI Din
19 PWM L9958 PWM input signal for H-bridge control

Figure 10. L9958 evaluation board test point

t1,3,4,5,6,7,8,9

3.1.7 I/O header

The 34x4 I/O header allows access to control or diagnostic /0O from the MCU.

Below is the 1/0O header pin mapping, see appendix A.

I‘YI Doc ID 16058 Rev 1 11/26
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3.1.8 BOM of L9958 evaluation board
Table 3. Bill of material
Comment Description Designator Footprint Quantity
100pF 50V 100uF C1 Cap (50V 100pF) |1
14F Capacitor (Semiconductor SIM Co C0805 1
Model)
100nF Capacitor (Semiconductor SIM C3.C4. C5 C0805 3
Model)
10pF Capacitor Ccé6 RAD-0.1 1
10nF Capacitor (Semiconductor SIM C7,C8 C0805 >
Model)
connectori - DC1, DC2, GND, V+ Connector1 4
Jpin DI, DIR, EN, VDDIO GNDpin, J1, J2, J3, J4 Jpin 5
22k Semiconductor resistor R1, R2 2012[0805] 2
10k Semiconductor resistor R3 2012[0805] 1
1k Semiconductor resistor 2411,2R5, R6, R7, R9, R10, R11, 2012[0805] 8
testpoint - t1, t2, t3, t4, t5, 16, 17, t8, t9 testpoint 9
39V - TD39V transil diode 1
L9958 - ul PowerS0O20 1
connector2 X1 u4 HDR34X4 1
3.2 ST10F276 evaluation board configuration
The ST10F276 is configured as 64 MHz CPU clock, and the configuration is shown in
following table:
Table 4. ST10F276 configuration
B1 B2 B3 B4 B5 B6 B7 B8
S3 configuration
off ‘ off ‘ off ‘ off ‘ off | off ‘ on off
S4 configuration
on ‘ off | on l on ‘ on | off ‘ on off
Connect PC COM port to ST10 UARTO, PC COM port can be configured by GUI.
12/26 Doc ID 16058 Rev 1 [‘II
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3.3

3.3.1

3.3.2

Evaluation GUI description

The L9958 GUI consists of five fields, three control fields: SPI menu select, motor control
command field, function configuration field; two indication field: SPI diagnosis indicator and
EN, DI, DIR indicator.

Figure 11. L9958 GUI general view and the default value

B! SThicrozlectronics B
PT&S Shanghai LAB G C & A Automotive
L9958 :
Regulation Current Lewvel Current Slew Rate Control Yalue woltage Slews Rate Control Value
O[2.0-3.014 ®[015-045] Ajus @[1.0-30]v]us
OI[35-4514 O[5 - 45] Ajus 20-6.0] ¥jus
Or: 1] OL 144 QL 1v} Out 1 Out 2
@I[55-7714
Olrs-5.414 Currert Slew Rate Control Disable Open Load in ON state Enable
[ 1sr_pis [] oLow
Diagiesi EN Indicator Clindicator  BIR Indicator
@ s Under voltage @ Tenperaturs Warning @ over-Temperaturs Shut Donn L I E
Q wdd Over volage Q Bridge Enable Q Current Limitation Reached PWM Frequency 10000 [He]
20 10000 20000 30000
@ Open Load in OFF Condition @ Short To GND in OFF Condition P Dty s0 ]
—
@ Open Load in ON Condition @ Short To Battery in OFF Condition = = G DI
Forward Reward
@ Low-side 1 Over Currert @ Low-5ide 2 Over Current Break ]
@ High-Side 1 Over Current @ Hioh-side 2 Over Current Copthiie Dartse
comport 50|l o [ orrron
=PI Control Data Display oy BT A
| { DizAnostic Reset
REs. DR O.{ 'z RES. REs RES REs ¥oR. JoR. [sRDIS OL.ON RES. RES. 0 S [\ WP M4Ll | oot i
S O S A S O T
Heset STI0 )¢ Efit[ESS]

RUN and STOP L9958 GUI

The L9958 GUI was automatically running when opened. At this time, the default value was
shown as Figure 11.

User can stop and exit the GUI via click “Exit” key: or press “ESC” key on
keypad.

Configure L9958 GUI

SPI menu select field

This field was used to select SPI command. The SPI command was sent to L9958 by ST10
via SPI. The SPI configuration protocol was shown as below, more details, please refer to
L9958.

Table 5. SPI configuration protocol

Bit Name Description c::tfeif’;::::e
0-LSB RES Reserved —
1 DR Diagnostic Reset Bit 0
2 CL_1 Bit1 for Regulation Current Level 0
Doc ID 16058 Rev 1 13/26
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Table 5. SPI configuration protocol (continued)

Bit Name Description c:]:fei?;::::e
3 CL_2 Bit2 for Regulation Current Level 1
4 RES Reserved —
5 RES Reserved —
6 RES Reserved —
7 RES Reserved —
8 VSR Voltage slew rate control value 0
9 ISR Current slew rate control value 0
10 ISR_DIS Current slew rate control disable 0
11 OL_ON Open load in ON state enable 0
12 RES Reserved —
13 RES Reserved —
14 0 “0” to be written —
15-MSB 0 “0” to be written —

Diagnostic reset bit
Description:  Diagnostic Reset bit, more details, please refers to L9958 datasheet.

Value: Diagnostic Reset Disable — Clicked — 1
Diagnostic Reset Enable — Un-Clicked — 0

Default: Diagnostic Reset Enable — Un-Clicked — 0
SPI command Bit: b1

Open load in ON state enable

Description:  Open load in ON state Enable bit, more details, please refer to L9958
datasheet.

Value: Open load in ON state Enable — Clicked — 1
Open load in on state Disable — Un-Clicked — 0

Default: — Open load in ON state Disable — Un-Clicked — 0
SPI-DIN Bit:  b11

Current slew rate control disable

Description:  Current Slew Rate Control Disable bit, more details, please refers to L9958
datasheet.

Value: Current Slew Rate Control Disable — Clicked — 1
Current Slew Rate Control Enable — Un-Clicked — 0

Default: Current Slew Rate Control Enable — Un-Clicked — 0
SPI-DIN Bit:  b10

Doc ID 16058 Rev 1 [‘II
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UMO0759 General description
ISR
Description: Current Slew Rate Control Value bit, more details, please refers to L9958
datasheet.
Value: [0.15 - 0.45] A/us — ISR=1
[1.5-4.5] Alus - ISR=0
Default: [1.5-4.5] AlJuys -> ISR=0
SPI-DIN Bit: b9
VSR
Description: Voltage Slew Rate Control Value bit, more details, please refer to L9958
datasheet.
Value: [1-3] V/uys » VSR=1
[2 - 6] V/us - VSR=0
Default: [2 - 6] V/us - VSR=0
SPI-DIN Bit: b8
Current regulation level
Description:  Current Regulation Level bit, more details, please refers to L9958 Datasheet.
Value: [2.0-3.0]A—> CL_1=0, CL_2=0
[3.5-45]A—CL_1=1,CL_2=0
[5.5-7.71A— CL_1=0, CL_2=1
[7.8-9.4]A— CL_1=1,CL_2=1
Default: [2.0-3.0]A - CL_1=0, CL_2=0
SPI-DIN Bit: b2 b3
SPI IN display
Description:  Corresponding SPI IN command was displayed
Value: b0 b1 b2 b3 b4 b5 b6 b7 b8 b9 b10 b11 b12 b13 b14 b15
ResetValue: 0 0 0 0 0 0 0O 0 0O0 0O 0O00O0O0O0O
Note: bit 0, bit4-bit7, bit12-bit15 was fixed as ‘0 ' according to L9958 SPI protocol shown as Figure
5, more details, please refer to L9958 Datasheet.
Configuration example
Click the button means set the bit. Unclick the button means reset the bit.
Ays Doc ID 16058 Rev 1 15/26
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Figure 12. SPI control area

Reqgulation Current Lewvel Current Slew Rate Control Yalue Yoltage Slew Rate Contral Value
([2.0-3.0]14 @[015-045] & fus @[10-30] Y/ us
([3.5-4.5]4 (O[15 - 451 Afus (O[z0-60] Y] us
@[E5-7.714
O[7.8-9.4]A Current Slew Rate Control Disable Open Load in ON skate Enable

[] 15R_DIS [ oLon

After configured SPI menu, the configured SPI command will be displayed at "SPI Control
Data Display" area and automatically sent to L9958.

Figure 13. SPI control data display
SPI Control Daka Display "l ALY
|7RES LR, ElEEE Gl RES S RES RES RES W3R ISR ISR _DIS OL_ON RES  RES 0 |

0
il ... ...

More information about SPI configuration protocol, please refer to L9958 datasheet.

Motor control command field

This field was purposed for controlling motor command: PWM duty-cycle, PWM Frequency,
motor direction control and break control.

Figure 14. Motor control command field

P'WM Frequency 10000 [Hz]

EEE—
20 10000 20000 0000
PiM Dty 50 [%:]
S
a 20 40 &0 g1 100
Forward Reward

@ = @)

Disable/EN switch
The EN and DI input signal of L9958 to make the bridge tri-state or on-state is controlled by

Forward Reverse
key, k d | ek | key.

When toggle these keys, DIR, EN and DI is automatically controlled by PC software, and the

EM Indicator DI Indicatar DIR Indicatar WI” dlsplay the status Of EN, DlR, DI pinS.
L H L

The control logic is shown in Table 2: more information, please refer to L9958 datasheet.

Doc ID 16058 Rev 1 [‘II
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Table 6. EN/DI/DIR switch map
Switch EN DI DIR Bit “ACT” Bridge status
EM Indicakor DI Indicator DIR Indicator .
Forward @ Eridos Ensble On-state
H L H
“1 ”
EM Indicator 0 Indicator DIF Indicakor )
Break ﬁ Bridge Enable tri-state
L H H
“Q”
EM Indicator CI Indicator CIR Indicator .
Reverse @ Eridos Ensble On-state
H L L
g
EM Indicator DI Indicator DIR Indicatar .
Break Q’ Bridge Enable tri-state
L H L o
0
PWM duty-cycle and frequency control
e PWM Duty-cycle control
Range: [0,100] %
Step: 1
Default: 50 %
Figure 15. PWM duty
Py Dby 50 [%a]
EEEEEEEE—S
0 20 40 &0 80 100
e PWM frequency control
Range: [20, 30000] Hz
Step: 1
Default: 10000Hz
Figure 16. PWM frequency control
PWM Dty 50 [%s]
—SS
0 20 40 B &0 100
To adjust PWM control bars will change the duty-cycle and frequency of L9958's PWM input
signal. But if the motor was freewheeling, the action clicking the control roll didn't change the
current status, PWM duty-cycle unchanged.
1S7i Doc ID 16058 Rev 1 17/26

www.BDTIC.com/ST



General description UMO0759

Reverse key

The key only works at CLICKED (Rising edge), that is to say the un-clicked action (fall edge)
didn't change the direction status. When the "Reverse Key" was clicked, the DIR input signal
of L9958 becomes LOW.

From the GUI side, when "Reverse Key" was clicked, the "BREAK" or "Forward Key" was
reset, and the motor display field was shown as below:

Figure 17. Reverse direction of motor control

Out 1 Cut 2

4

EM Indicator DI Indicakor DIR Indicator
H L L

Forward key

The key only works at CLICKED (Rising edge), that is to say the un-clicked action (fall edge)
didn't change the direction status. When the "Forward Key" was clicked, the DIR input signal
of L9958 becomes HIGH.

From the GUI side, when "Forward Key" was clicked, the "BREAK" or "Reverse Key" was
reset, and the motor display field was shown as below:

Figure 18. Forward direction of motor control

Out 1 Out 2
EM Indicator DI Indicakor DIR Indicator
H L H
18/26 Doc ID 16058 Rev 1 IS7]
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UMO0759 General description
BREAK key
The key only works at CLICKED (Rising edge), that is to say the un-clicked action (fall edge)
didn't change the direction status. When the "BREAK" was clicked, the duty-cycle of L9958
PWM was 0%, PWM=0, the status of bridge was freewheeling Low (as Table 2 above).
From the GUI side, when "BREAK" was clicked, the "Reverse Key" or "Forward Key" was
reset, and the motor display field was shown as below:
Figure 19. Freewheeling direction of motor control
Out 1 Qut 2
EM Indicator DI Indicator DIR. Indicator
L H H
“Diagnostic reset" button
The action clicked the "Diagnostic Reset" button ([ Diagnostic Reset ]) will only reset SPI
Menu field and SPI Diagnosis Indication field to the default value shown as Figure 3.
"Reset ST10" button
The action clicked the "Reset ST10" button ([_reserstin_]) will soft reset ST10 and configure
ST10 DIO, SPI and CC.
Function configuration field
The function configuration field consists of four parts: Port Configuration, Rx Error, Exit
button, Continue Diagnosis switch, as shown below:
Figure 20. Function configure field
Conkinue Diagnose
comport Ho |l ox [ orFon
= ,[_ A E)iagnosti-: Reset
[resstomio | [ eeizsa), |
1S7i Doc ID 16058 Rev 1 19/26
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3.3.4

3.3.5
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Port configuration

Com port ( comporr 5o ) can be changed by user, according the used COM port number of
PC.

After modified the com port number, user must click the reset key to reset and
configure the ST10 evaluation board.

Port number: (COM Number - 1)

Baud rate: 38400 (default)

Figure 21. COM number map on PC
5, Device Manager E@

File Action Wiew Help

&S 2 a8

- Iy Computer
= F Ports (COM & LPT)
j Communications Port (COM1)
% ECP Prinker Part (LPTL)
j Prolific USB-to-Serial Bridge {COM3)

Example: For COM1: "0" port number should be selected ( comeorr o))
For COM3: "2" port number should be selected ( comporr 3z )
If the port configuration failed, when select o, comeort 30|l emort happened:

Notes: when this error appeared, please do below actions:
® Configure the Port number correctly
® Clicked the "Reset ST10" button to reset the L9958 GUI and ST10 configuration

Rx error

The Rx error turned red (comrort 3o |l Error!) indicate below receive error:
® Receive timeout

® Receive error

® Received frame incorrect

"Exit" button
The "Exit" button ([_e«resc ) was only used to stop and exit the L9958 GUI.

“Continue diagnosis" switch

Continue Diagnosis

If the "Continue Diagnosis" was clicked (5 oo )» the L9958 GUI enters automatic
diagnosis mode, the current SPI menu configuration will be sent to L9958 continuously to do
the continuous diagnosis. When continuous diagnosis was selected, "SPI send" also works.

Doc ID 16058 Rev 1 I‘!I
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3.3.6 SPI diagnosis indication

This field will indicate the diagnosis status. SPI diagnosis word will displayed at SPI
Diagnosis Indication field. The diagnostic protocol was referred below:

Table 7. SPI diagnostic protocol

Bit Name Description Sta:l;:;fter

0-LSB OL_OFF Open load in OFF condition 0

1 OL_ON Open load in ON condition 0

2 VS_UvV Vs undervoltage 0

3 VDD_QV Vdd overvoltage 0

4 ILIM Current limitation reached 0

5 TWARN Temperature warning 0

6 TSD Over-temperature shutdown 0

7 ACT Bridge enable 1

8 OC_LS1 Over-current on low side 1 0

9 OC_LSs2 Over-current on low side 2 0

10 OC_HS1 Over-current on high side 1 0

11 OC_HS2 Over-current on high side 2 0

12 Null Not used -

13 Null Not used -

14 SGND_OFF Short to GND in OFF condition 0

15-MSB SBAT_OFF Short to battery in OFF condition 0

Figure 22. SPI diagnostic information

—— Diagnostic Infarmation

Q ws Under Voltage

Q wdd Over Yoltage

Q Temperature Warning

Q Eridge Enable

.Q Over-Temperature Shut Down

-Q Current Limitakion Reached

@ Open Load in OFF Condition Q Short To GND in OFF Condition
Q Open Load in ON Condition @ Shart Ta Battery in OFF Condition
Q Low-Side 1 Over Current -Q Low-Side 2 Over Current

@ High-Side 1 Ower Current @ High-Side 2 Ower Current

For more diagnostic information, Please refer to L9958 datasheet in detail.

Doc ID 16058 Rev 1
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Test results

PWM control signal settings:

Figure 23. PWM settings for motor control

PWH Frequency 1o000  [Hz]

|
20 10000 20000 30000
P Dby &0 [%:]
|

1] Z0 40 a0 a0 100

® Motor Control — Forward Control:

Figure 24. The wave form of motor forward control

I I 2 uto
10.0v/ 10.0v/ & 40008 200.05/ A

|
mm_| OUT1 HMMMM“

Freq(D; ): 10.0kHz | Duty(D;): 50.0%

Source 4 Select: Measure Clear Thresholds
D3 Freq Freq Meas =

® Motor Control - Reverse Control:

Figure 25. The wave form of motor reverse control

] g 10. 02 0% uto 3
10.0v/ @ 10.0v/ & 4000z 20008 A F @ T

--l
---“..--

Freq(D; ): 10.0kHz ] Duty(D;): 50.0%
Source +d Select: Measure Clear Thresholds
D3 Freq ] Freq ] Meas J ] ~ ]
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Table 8. Partly diagnostic testing result
Item Operation 2’;:;?::;1 Diagnostic information Result
Open Load In Cpen Load in OFF Condition
OFF Condition | ©Pen load BITO ® pass
o Load | Open Load in QM skake Enable
en Load In Open Load in OM Conditi
OE Condition OL_OM BIT1 @ pen st eramen pass
& turn on the OUT1,2
Vs Under Vbat<3.6V BIT 2 @ Ys Under Yoltage pass
Voltage
Current o
Limitation Short circuit BIT 4 @ Current Limitation Reached pass
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ST10 configuration
CPU Frequency: 64 MHz

1.

2. SSC

edge

/CS line: 2.3
Pin out

ASC

For ST10F276, ASCO can be initialized;
Baud Rate: 38400, 8 bit data asynchronous, 1 stop bit,

Frequency: 1 MHz, 16 bit Data-Width, LSB first, Low level at idle, transmit at rising

Pin connection between ST10F27x evaluation board and L9958 demonstration board.

Table 9. ST10F276 pin out for L9958 board
Function Name GPIO PIN F27x_SH(M
DI P2.0 Pin 47 - GPIO C17
EN/DI
EN P2.1 Pin 48 — GPIO D17
DIR P2.2 Pin 49 — GPIO c18
Direction control
PWM P7.0 Pin 19 — POUTO A22
/CS P2.3 Pin 50 — GPIO D18
SPI SCK P3.13 Pin 80- SCLKO D25
signals ] P3.9 Pin 76-MTSRO C26
SO P3.8 Pin 75-MRSTO D26
TxD1 P8.7 Pin 16-TxD1 B21
UART RxD1 P8.6 Pin 15-RxD1 A21
signals TxDO P3.10 Pin 77-TxDO c11
RxDO P3.11 Pin 78-RxD0 D11
1. F276_SH is the board made by ShangHai BPT&S Lab APG China (ST10F27X EVA v1.0).
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Table 10. Document revision history
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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 any
time, 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 AN AUTHORIZED ST REPRESENTATIVE, 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 "AUTOMOTIVE
GRADE" 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.
© 2009 STMicroelectronics - All rights reserved
STMicroelectronics group of companies
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