‘,’ life.augmented 20

*HWWLQJ VWDUWHG ZLWK WKH ; 18&/(2 ,+0 0 PRW
EDVHG RQ WKH / IRU 670

L, QWURGXFWLRQ

7KH 18&/(2 ,+0 0LV D WKUHH SKDVH EUXVKOHVYV '& PRWRU GULYHUIRISDQVXRQHERRD L
, W SURYLGHYV DQ DIIRUGDEOH DQG HDV\ WR XVH VROXWLRQ IRUGGUILXEQIARKUBIHMW SKI

7KH 18&/(2 ,+0 0LV FRPSDWLEOH ZLWK WKH 67 ORUSKR FRQQHFWRU DQG VXSSRUWYV
VWDFNHG ZLWK RQW R1 B ACEGDHS

7KH XVHU FDQ DOVR PRXQW WKH $UGXLQR 812 5 FRQQHFWRU 7KH GODLYRE® XWOHOA RC
LOQWHJUDWHG GULYHU IRU WKUHH SKDVH EUXVKOHVYV '& PRWRUV DVVHPEOHG LQ D 3
WKHUPDO SURWHFWLRQ

7KH GULYHU LV RSWLPL]JHG IRU VL[ VWHS DQG )2& DOJRULWKPV WKDQNV WR LQGH

JLIXUH 18&/(2 ,+0 0 WKUHH SKDVH EUXVKOHVV '& PRWRU GULYHU H[SDQVLRQ ERD
1XFOHR
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*HWWLQJ VWDUW

*HWWLQJ VWDUWHG

2YHUYLHZ
7KH 18&/(2 ,+0 0 H[SDQVLRQ ERDUG IHDWXUHYV
t SKDVH GULYHU IRU %/'& 3060 PRWRUYV

$ 1RPLQDO RSHUDWLQJ YROWDJH UDQJH IURP 9 WR 9'&
1 $ RXWSXW SHDNsFXUUHQW $

$ 2SHUDWLQJ IUHTXHQF\ XS WR N +]

$+ 1RQ GLVVLSDWLYH RYHUFXUUHQW GHWHFWLRQ DQG SURWHFWLRQ

$ &URVV FRQGXFWLRQ SURWHFWLRQ

$ 7KHUPDO PHDVXULQJ DQG RYHUKHDWLQJ SURWHFWLRQ

$ &RPSDWLBO® ZLWKERDUGYV

$ )XOO\ FRPSDWLEOH ZLWK 670 ; ORWRWUL&RQEWURO 6'.

$ (TXLSSHG ZLWK 67 PRUSKR FRQQHFWRUYV

$ 7KUHH VKXQW DQG VLQJOH VKXQW FRQILJXUDEOH MXPSHUV IRU PRWRU
$ +DOO (QFRGHU PRWRU VHQVRU FRQQHFWRU DQG FLUFXLW

$ 'HEXJ FRQQHFWRU IRU '$& *3,2V HWF

$+ 3RWHQWLRPHWHU DYDLODEOH IRU VSHHG UHJXODWLRQ

$  8VHU /('

$ ©5R+6 FRPSOLDQW

7/DUJHW DSSOLFDWLRQV

¥ /RZ YROWDJH 3060 PRWRU GULYHU
$ /RZ SRZHU IDQV

$ 3RZHU WRROV

 ,QGXVWULDO GULYHV

$SUFKLWHFWXUH
$ JHQHULF PRWRU FRQWURO V\VWHP FDQ EH VFKHPDWL]HG LQ

t FRQWUROZEORKNMFFHSWYV XVHU FRPPDQGV ®AYG G K E YGIHY KB PRAHROW BR|
SURYLGHV GLJLWDO VLJQDOV WR SURSHUO\ LPSOHPHQW PRWRU GULYHU

¥ BRZHU EDRIFNK LV EDVHG RQ WKUHH SKDVH LQYHUWHU WRSRORJ\ 7KH
GULYHU ZKLFK FRQWDLQV WKH QHFHVVDU\ DFWLYH SRZHU DQG DQDORJ
PRWRU FRQWURO

t PRWRWKH8&/(2 ,+0 0 FDQ GULYH D ORZ YROWDJH %/'& 3060 PRWRU
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6\VWHP VHWXS

JLIXUFORWRU FRQWURO V\VWHP

Control block

6\VWHP VHWXS

7TKH 18&/(2 ,+0 0 H[SDQVLRQ ERDUG SRZHU EORFN KDV WKEHHRRQQHFWHG
GHYHORSPHQW ERDUG FRQWURO EORFN WKURXJK WKH 67 PRUSKR FRQQHF

JLIXUH 18&/(2 ,+0 0 SOXJJHG RQ 670 1XFOHR

7KH 18&/(2 ,+0 0LV GHVLIJQHG WR EH S0OXJ0JHIGX RQ@WY PORSPHQW ERDUGV ZL
PRGLI\LQJ DQ\ VROGHU EULGJH :KHQ VWDFNHG WKH V\VWHP LV UHDG\ WR

Note: For software details, refer to STM32 Motor Control SDK (X-CUBE-MCSDK-Y).

+DUGZDUH VHWWLQJV

7TDEOHXPSHU VHWWLQJV

U $OORZHG FRQILIXUDWLRQV '"HIDXOW FR

-3 3XO00O XS LQVHUWLRQ %,$6 LQ FXUUHQW VHQVLQJ FLUFXLW 23(1
-3 2S DPS JDLQ PRGLILFDWLRQ LQ FXUUHQW VHQVLQJ FLUFXLW 23(1

80 5HY SDJH
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6\VWHP VHWXS

U $OORZHG FRQILIXUDWLRQV

-3 3X0O0O XS HQDEOLQJ LQ +DOO (QFRGHU GHWHFWLRQ FLUFXLW &/26('
6XSSO\6GWKH 1XFOGHYHORSPHQW ERDUIS & KU RMXOJKOWKSDQVLRQ

i ERDUG Y 23(1
6LQJOH WKUHH VKXQW FRQILIJXUDWLRQ _

) Note: Set to single shunt by default. /26
6LQJOH WKUHH VKXQW FRQILIJXUDWLRQ 8126 ("

Note: Set to single shunt by default.
- '"HEXJ FRQQHFWRU IRU '$& DYDLODEOH IRU SUREH FRQQHFWLRQ3(1

1. Remove J9 jumper before powering on J1.

&DXWLRQKHQ - LV FORVHG GR QRW H[FHHG 9 '& RQ - FRQQKHFWRYE ERDSIUHYHQW

Important:
JP5 jumper on the STM32 Nucleo has to be connected between pin 2 and 3 to enable the STM32 Nucleo external power

supply.

TDEOBFUHZ WHUPLQDO WDEOH

6FUHZ WHUPLQD|O JXQFWLRQ

- ORWRU SRZHU VXSSO\ LQSXW 9 9 '&

- SKDVH PRWRU FRQQHFWRU

JLIXUH 18&/(2 ,+0 0 VLON VFUHHQ WRS OD\HU

CN7 CN10

ST Morpho connector é 'I. ® ST Morpho connector
CNB : cee CNS
Arduine UNO Connector -; - o0 Arduine UNO Connector
CN8& = b CN9
Arduino UNO Connector o ° : : Arduino UNO Connector
utt H J2
L6230 driver 2 o -4 Motor connector
C|oe [ X
u10 o ® o0 J3
TSVI94IPT op. amp. -lee® . 'Y Hall/Encoder sensor connector
n o0 o0 7
Power supply connector o® Q o0 Debug connector
J9 e ‘o0 JP3
Enable VIN supply voltage :ee [ X ] External pull-up for sensors
JP1, JP2 |00 o0 J5, U6
Jumpers for FOC co® o0 Current measure mode (15h/35h)
SPEED :|0® e D11
Potentiometer = b b LED status indicator
Ceoe oo,
= 830 [T >
e:@ﬁ A
HCOLT
OUT1 OUT2 OuTd A. B. 1. SV GW0

7KH 18&/(2 ,+0 0 H[SDQVLRQ ERDUG LV HTXLSSHG ZLWK 67 PRUSKR FRQQHF'
KHDGHUV DUH DFFHVVLEOH RQ ERWK VLGHV RI WKH ERDUG 1XKEERIRIBHFW
$00 VLIJQDOV DQG SRZHU SLQV Rl WKH 0&8 DUH DYDLODEOH RQ WKH 67 PRL

7TDEO®B7 PRUSKR FRQQHFWRU WDEOH

&RQQH '"HIDXOW 6LJQDO 6ROGHU EU

(QDEOHB&+

80 5HY SDJH
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6\VWHP VHWXS

3& / 5

(QDEOHB&+
3& (QDEOHB&+ /| 5
3
9
(9
%227
x1
1& 3)
1&
1& 3)
,25()
33
5(6(7
3%
9
3% (QFRGHU $ +DQOG +

(QFRGHU +DOO 36

o YROWDJH

*10
&1 'y
3%
x1
3& %OXH EXWWRQ
9,1 -
3&
1&
3&
3% &XUUBIGENB3K$5
3+ 3) 3
3% 9%86BVHQVLQJ 5
3+ 3) 3
3% '$&B&K 5 10
9/&" 9%$7
3% %(0) BVHQVLQJ 5
3& 7THPSHUDWXUH I5HHHGEDFN
3& RU 3% &XUUBIGENB3K%
3& %(0) BVHQVLQJ 5
3& RU 3% &XUUBIGENB3K&
3&
&1 3&
3%
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6\VWHP VHWXS

3&

3%

3&
$9""
8 9
*1
1&
3% *3,2 '$& 3:0 5
3% &3287 5
3% L8 (19%/( %.,1 5
3% USF (1$%/( %.,1 5
3% %(0) BVHQVLQJ 5
3%
3%
3% 1&
3&
*1

&1 3% 9+B3:0 5
3% 1 5( 5
3% 8+B3:0 5
3% 327(17,20(7(5 ' 5
3% (QFRGHU = +D0OG +
3% %(0) BVHQVLQJ 5
3% &855(17 5() 5
3% 8 (1$%/( %.,1 5
3% *3,2 '$& 3:0 5
3% *3,2 '$& 3:0 5
3% (QFRGHU % +DO® +
$*1"
3% :+B3:0 5
3&
3%
1& 3)
3%
1& 3)

1. Referto Section 6.9 Solder bridges in UM1724 for further details.
2. UbVis 5V power from ST-LINK/V2-1 USB connector and it rises before +5 V.
3. Only for STM32 Nucleo development boards based on STM32F302 MCUs:

. pin PA5 is on CN10/pin 30 and PB13 is on CN10/pin 11

. pin PA6 is on CN10/pin 28 and PB14 is on CN10/pin 13

. pin PA7 is on CN10/pin 26 and PB15 is on CN10/pin 13

80 5HY SDJH
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&LUFXLW GHVFULS\

3

&LUFXLW GHVFULSWLRQ

3RZHU VHFWLRQ

/ GULYHU ZLWK LOQWHJUDWHG WKUHH SKDVH EULGJH

7KH PDLQ VHFWLRQ LV EDVHG RQ WKH / ,W LV D '026 IXOO\ FRQILIXUDEC
3060 PRWRUV 7KH VXSSO\ YROWDJH LV SURYLGHG WKURXJK DQ H[WHUQDO
LW LV SRVVLEOH WR FKRRVH LI WKH GLJLWDO VHFWLRQ 670 1XFOHR ERDL
ERDUG )RU WKHVH VHWWIDEIYVH S O+HKPP\EHH W WIHHW VWLR) J V

JLIXUH 18&/(2 ,+0 0 SRZHU VHFWLRQ

- MXPSHU

/ LQ 3RZHU62 SDFNDJH
B3RZHU VXSSO\ LQSXW
ORWRU FRQQHFWRU

SDJH
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3RZHU VHFWLRQ

7KH LQWHIJUDWHY D WKUHH SKDVH EULGJH ZKLFK FRQVLVWYV RI VL[ SRZH
026)(7 IRU WKH XSSHU WUDQVLVWRUV LQ WKH EULGJH UHTXLUHYVY D JDWH G|
7KH ERRWVWUDSSHG VXSSO\ 9%227 LV REWDLQHG WKURXJK DQ LOQWHUQDC
LPSOHPHQW D FKDUJH SXPS FLUFXLW DV VKRZQ EHORZ

JLIXUH 18&/(2 ,+0 0 * FKDUJH SXPS FLUFXLW

= -

L

&21

' %%%%%%Qﬁﬁa%%%f&at
xSO%- $|75 . e & A Ao o oo oo
e T JE P Y
0
Q) Qf 9 ‘ 96% 6(16
I e 9%227
_ 60% Mo - 943 PRy m—
—_ T
5,1* *(]EL‘ I
&3 &3 N
8855 (175 OHD——RAN 1 557 &3 1
. &3287 A

-
287
287
287

©»

*
-

2YHUFXUUHQW GHWHFWLRQ 2&3 DQG FXUUHQW VHQVLQJ PHDVXUHI

7TKH GULYHU LPSOHPHQWY RYHUFXUUHQW SURWHFWLRQ ZLWK DQ LQWHU
HI[WHUQDO UHVLVWRU

7KH FXUUHQW LV FRPSDUHG ZLWK DQ HPEHGGHG FXUUHQW UHIHUHQFH DQC
,$* SLQ WKDW JRHV WR JURXQG 7KLV SLRQF CERQUKF WH A WR PHKHIXQFWLRQ
FRQGLWLRQ DQG LPPHGLDWHO\ GLVDEOHVY WKH GULYLQJ VLJQDOV

7KH FXUUHQW VHQVLQJ LQSXW LV FRQQHFWHG WR WKH VHQVLQJ UHVLVWRL
FKRRVH EHWZHHQ WKUHH VKXQW RU VLQJOH VKXQW FRQILODXKOBW LR VKW R
VHWWLQJV

JLIXUH 18&/(2 ,#0 0 FXUUHQW VHQVLQJ FLUFXLW

9VKXQWB 9VKXQWB
o oY P RSP SR, B: 6(16 e lg: 6(16 N
R R 6(16 O IVKXQWB o 9VKXQWB

6(16

96% 6(16 ;_—2%<9VKXQWB
968 6(16
99227

9&3 1t
o g%
.1
“1r 9VKX
1
1

4 9VKX 9VKX
( T ¢
&3 . 1 '
&3 (1 (1 (1 5 5 . 5 . 5
&3287 1 1 : :
,1 . .
(1 . . 1

ORWRU

~

|||| “

287
57 287
55T 287
287
.
-
.
de
z
OR
&
.
=
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$QDORJ VHFWLRC

$QDORJ VHFWLRQ

+DOO (QFRGHU PRWRU VSHHG VHQVRU

7KH 18&/(2 ,+0 0 H[SDQVLRQ ERDUG LPSOHPHQWY WKH +DOO (QFRGHU VHQV
PHDVXUHPHQW 7KH PRWRU VHQVRU SLQV WKURXJK - FRQQHFWRWU DQG DQ
I1XFOBRDUG WR GHWHFW WKH PRWRU VSLQ D 9 DQG *1' DUH DOVR SURYL

JRU VHQVRUV WKDW UHTXLUH HIWHUQDO/BKOB® XSXR¥HU3VHWXWKEGRUY UHIHU °

JLIXUH 18&/(2 ,+0 0
+$// (1&2'(5 6(1625

+DOO (QFRGHU VHQVRU FLUFXLW

LS%

o/ ("

6WULSOLQH P| [

v R

5,10

%(0) GHWHFWLRQ FLUFXLW

7KH 18&/(2 ,+0 0 H[SDQVLRQ ERDUG SURYLGHV WZR KDUGZDUH VROXWLRQV
EDVHG RQ VHQVRUV¥WUWRIHU WR +DOO (QFRGHU PR\GRVUKHUSRWEHUBEDRHG RQ
GHWHFWLRQ

,Q VL[ VWHS GULYLQJ PRGH RQH RI WKH WKUHH SKDVHV LV OHIW LQ KLJK L
SKDVH WR WKH FHQWHU WDS YROWDJH \RX FDQ GHWHFW WKH %(0) JHUR FL
FLUFXLW HPEHGGHG RQ WKH ERDUG DV VKRZQ EHORZ

JLIXUH 18&/(2 ,+0 0 + %(0) GHWHFWLRQ FLUFXLW
%(0) '(7(&7,21 6,; 67(3

9
Q

Ow©

2*3,2B%(0) *3.2B% (Y3 2B%(0) *3,2B% (0«3 28 9% (I
%$7 )/K %$7 ), 10 % $7 )/K :’/ﬁ$7 .),10
5 5
N N
287 Q/Nf <%(0) 287 5N L %(0) o5(0)

SDJH
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80
$QDORJ VHFWLRC

5HY

%XV YROWDJH DQG WHPSHUDWXUH VHQVLQJ FLUFXLW

7TKH 18&/(2 ,+0 0 H[SDQVLRQ ERDUG SURYLGHVY WKH KDUGZDUH IRU EXV YROC

PHDVXUHPHQW 7KLV VLIJQDO LV DFTXLUHG ZLWK D UHVLVWRG GILYHGHDVD Q
VKRZQ EHORZ

JLIXUH; 18&/(2 ,+0 0 * 9%86 DQG WHPSHUDWXUH VHQVLQJ FLUF

7HPSHUDWXUH DPHHEEDFN
9%86B6(16
° ( {omse & | |
0 1oy o
T 5
N /5\/\/\—4.
° & 178 . '
9 N
Q) 56 PRGHO
30DFHG QHDU WKH /  GULYHU

SDJH
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6FKHPDWLF GLDJUDPYV

JLIXUH; 18&/(2 ,+0 0 FLUFXLW VFKHPDWLF R
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JLIXUH; 18&/(2 ,+0 0 FLUFXLW VFKHPDWLF RI

ng 9%86 VHQVRU 7THPSHUDWXUH PPH+SEDFN
& ||
5 9 T Q 9

0
9%86B6(16 9456 178

RS nodel 742-8420

5 —— &
T Q 9

%

Placed near the L6230 driver

o
-803(5
+DOO (QFRGHU VHQVRU '
5 5 5N§ E
5 N§ N§ @
A+ HI N 5N :
B+/ H2 YWV AN
7+ W3 AV a
5V ¥
GND N 5 5 5
& &1 &1 & §
6WULSOLQH P —'— 9 = -
o ,(;T > 10 [ 10 .10
v T

6SHHG UHJXODWLRQ 6KXQW UHVLVWRU

IVKXQ IVKXQ
63 5 5
5 _ {63((" :
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9VKXQ
5
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JLIXUH; 18&/(2 ,+0 0 FLUFXLW VFKHPDWLF RI
/ '026 GULYHU IRU WKUHH SKDVH EUXVKOHVYV '&

3RZHU FRQQHFWRU
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%LOO RI PDWHUL

%LOO RI

PDWHULDOYV

7TDEOHK 18&/(2 ,

+0 0 ELOO RI

PDWHULDOV

-- 3DUW 9DOXHHVFULSWLROQQXIDFWXUHWUGHU FRG

& &

&

-3 -3
-3 -

- 5&HUDPLF PX OD\HU
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670LFURHOHFWURQLFV 19 DQG LWV VXEVLGLDULHV 367" UHVHUYH WKH ULJKW WR PDNH FKDQJHV FRUU|
SURGXFWY DQG RU WR WKLV GRFXPHQW DW DQ\ WLPH ZLWKRXW QRWLFH 3XUFKDVHUV VKRXOG REWDLQ
SURGXFWY DUH VROG SXUVXDQW WR 671V WHUPV DQG FRQGLWLRQV RI VDOH LQ SODFH DW WKH WLPH RI

3XUFKDVHUV DUH VROHO\ UHVSRQVLEOH IRU WKH FKRLFH VHOHFWLRQ DQG XVH RI 67 SURGXFWV DQG 6
3XUFKDVHUVY SURGXFWV

1R OLFHQVH H[SUHVV RU LPSOLHG WR DQ\ LQWHOOHFWXDO SURSHUW\ ULJKW LV JUDQWHG E\ 67 KHUHL
5HVDOH RI 67 SURGXFWV ZLWK SURYLVLRQV GLIITHUHQW IURP WKH LQIRUPDWLRQ VHW IRUWK KHUHLQ VKI

67 DQG WKH 67 ORJR DUH WUDGHPDUNYV RI 67 )RU DGGLWLRQDO A24¥7 VU b Wi R\QU DHIROR B VAR W UDUGRHGPXOFUM \R L
QDPHV DUH WKH SURSHUW\ RI WKHLU UHVSHFWLYH RZQHUV

,QIRUPDWLRQ LQ WKLY GRFXPHQW VXSHUVHGHYVY DQG UHSODFHV LQIRUPDWLRQ SUHYLRXVO\ VXSSOLHG L
< 670LFURHOHFWURQLFV *# $00 ULJKWV UHVHUYHG
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