r 80
’l life.augmented

8VHU PDQXD

&RQWURO ERDUG IRU DXWRPRWLYH DSSOL

 QWURGXFWLRQ

TKHW7(9%/ 770 ¥ RQWURO ERDUG IHDWXUHV WKH DGYDQFHG 6WHOODU ( DXWRPRWLY

ELW $UPS &RUWH[S 0 DXWRPRWLYH 0&8 [ FRUHV ZLWK IXQFWLRQDO VDIHW\ SHUI
SHULSKHUDO GHVLJQHG IRU PRWRU FRQWURO UHQGHUY LW SRVVLEOH WR GHYHORS
LOGHSHQGHQW PRWRUV 7KH ODWHVW PRWRU FRQWURO FRQQHFWRU IDFLOLWDWHYV
$3' $&% GULYLQJ ERDUGV IURP WKH GHGLFDWHG HOHFWULF WUDFWLRQ NLW FDSDE
EDVHG RQ WKH ODWHVW 6L& 026)(7 WHFKQRORJ\ 7KH &%$1 8%$57 DQG SURJUDPPHU F
0&8 7KH GHGLFDWHGWRHWZDURVWWRER6WHOODU ( PLFURFRQWUROOHU IDPLO\ FDQ E
770 $ IRU HDFK DSSOLFDWLRQ ZLWK D XVHU IULHQGO\ *8,

7KH LQW HRBBDW HG& 4 TXDOLILHG SRZHU PDQDJHPHQW LQWHJUDWHG FLUFXLW 30,
WR WKH PLFURFRQWUROOHU DQG FRQQHFWLYLW\ IURP WKH ORZ YROWDJH EDWWHU\

JLIXUH7(9%/ 770 $ WRS YLHZ
JLIXUHT7(9%/ 770 $ ERWWRP YLHZ

80 5HY 6HSWHPEHU ZZZ VW FRP
JRU IXUWKHU LQIRUPDWLRQ FRQWDFW \RXU ORFDO 670LFURHOHFWURQLFV VDOHV RIILFH
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,l (YDOXDWLRQ NLW IHD

(YDOXDWLRQ NLW IHDWXUHYV

&RQWURO ERDUG 0&8 PDLQ IHDWXUHY DQG IXQFWLRQDO

65 ( IHDWXUHV

t $(& 4 DXWRPRWLYH TXDOLILFDWLRQ RQJRLQJ
t 65 KLJK SHUIRUPDQFH DQDORJ 0&8 RIIHULQJ

+ 'LJLWDO DQG DQDORJ KLIJK IUHTXHQF\ FRQWURO UHTXHVWHG E\ QH:
*D1

+ 6XSHULRU UHDO WLPH DQG IXQFWLRQDO VDIHW\ SHUIRUPDQFH $6,/
+  %XLOW LQ IDVW DQG FRVW RSWLPL]JHG RYHU WKH DLU 27% UHSURJ!
VWRUDJH
+ +LJK VSHHG VHFXULW\ FU\SWRJUDSKLF VHUYLFHV +60
&RUHV
: [ ELW $UPS &RUWH[S 0 ZLWK GRXEOH SUHFLVLRQ )38 / FDFKH DQG
0+] WR UHDFK '0,36 '0,36 0+] &RUH 'KU\WWRQH
+ 6SOLW ORFN FRQILIXUDWLRQ DOORZLQJ HLWKHU FRUHV LQ SDUDC
: '0$ HQILQHV LQ ORFNVWHS FRQILIXUDWLRQ
OHPRULHYV
f 8S WR 0% RQ FKLS IODVK PHPRU\ ZLWK UHDG ZKLOH ZULWH VXSSRUW
+ .% FRGH IODVK PHPRU\ VSOLW LQ WZR EDQNV DOORZLQJ % 2
+ % +60 GHGLFDWHG FRGH IODVK PHPRU\
: % GDWD IODVK PHPRU\ % % GHGLFDWHG WR +60
: .% RQ FKLS JHQHUDO SXUSRVH 65%$0
+ 1 .% LQVWUXFWLRQ 7&0 1 .% GDWD 7&0
+ % VA\VWHP 5$0
+ % +60 GHGLFDWHG V\VWHP 5%0

6HFXULW\ KDUGZDUH VHFXULW\ PRGXOH +60

f 2Q FKLS KLJK SHUIRUPDQFH VHFXULW\ PRGXOH ZLWK (9,7$ PHGLXP VXS
PHPRU\

f %DVHG RQ &RUWH[S 0 FRUHV UXQQLQJ XS WR 0+] KDOI RI WKH V\

f +DUGZDUH DFFHOHUDWRU IRU VIPPHWULF FU\SWRJUDSK\

6DIHW\ FRPSUHKHQVLYH QHZ JHQHUDWLRQ $6,/ ' VDIHW\ FRQFHSW

t &RPSUHKHQVLYH QHZ JHQHUDWLRQ $6,/ ' VDIHW\ FRQFHSW

¥ 6WDWH RI WKH DUW VDIHW\ PHDVXUHY DW DOO OHYHOV RI WKH DUFKLW
,62 $6,/ ' IXQFWLRQDOLWLHV

t )& &8 IRU FROOHFWLRQ DQG UHDFWLRQ WR IDLOXUH QRWLILFDWLRQV ZL
¥ OHPRU\ HUURU PDQDJHPHQW XQLW 0(08 IRU FROOHFWLRQ DQG UHSRU\
t &\FOLF UHGXQGDQF\ FKHFN &5& XQLW

80 5HY SDJH
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,l (YDOXDWLRQ NLW IHD

(QKDQFHG SHULSKHUDOV IRU IDVW FRQWURO ORRS FDSDELOLW\

t WLPHUV

[ +57,0 +L 5SHVROXWLRQ DQG FRPSOH[ ZDYHIRUP EXLOGHU [ ElL
3:0 LQ WRWDO

I+

+ [ ELW FKDQQHO DGYDQFHG FRQWURO WLPHUV ZLWK XS WR [ 3
+ [ ELW JHQHUDO SXUSRVH WLPHUV ZLWK XS WR [ ,& 2& 3:0 RU SX
LQSXW LQ WRWDO
+ [ ELW JHQHUDO SXUSRVH WLPHUV ZLWK XS WR [ 3:0 RI ZKLFK
+ [ ELW EDVLF WLPHUV
+ (QKDQFHG DQDORJ WR GLJLWDO FRQYHUWHU V\VWHP ZLWK
+ VHSDUDWH ELW 6%$5 DQDORJ FRQYHUWHUV FKDQQHOV HDFK &I

PRGH 0636 LQ GXDO PRGH
VHSDUDWH ELW VLIPD GHOWD DQDORJ FRQYHUWHUV
T ELW GLJLWDO WR DQDORJ FRQYHUWHUV '$&

I+

+ EXIIHUHG H[WHUQDO FKDQQHOV 0636

+ XQEXIIHUHG LQWHUQDO FKDQQHOV 0636
% UDLO WR UDLO DQDORJ FRPSDUDWRUYV QV SURSDJDWLRQ GHOD\
t +DUGZDUH DFFHOHUDWRU

+ [ &25',& IRU WULJRQRPHWULF IXQFWLRQV DFFHOHUDWLRQ

&RPPXQLFDWLRQ LQWHUIDFHV

¥ PRGXODU FRQWUROOHU DUHD QHWZRUN 0&$%$1 PRGXOHV DOO VXSSRL
¥ 8$57 PRGXOHV ZLWK /,1 IXQFWLRQDOLW\

t VHULDO SHULSKHUDO LQWHUIDFH 63, PRGXOHYV PXOWLSOH[HG ZLW
t ,0& PRGXOHYV

$GYDQFHG GHEXJ DQG WUDFH IRU KLJK SHUIRUPDQFH DXWRPRWLYH
t %XLOW DURXQG $UPS &RUHBLIKWE

f 'HEXJ LQWHUIDFH $UPS &RUHBLIKWE -7%* , ((( RU 6:"'

: .% HPEHGGHG WUDFH ),)2 IRU ERWK RQ DQG RII FKLS WUDFLQJ

f 7UDFH SRUW IRU RIl FKLS WUDFLQJ SDUDOOHO WUDFH SRUW FRQILJXU

2WKHUV

f 3RZHU HIILFLHQF\ PDQDJHPHQW WKURXJK VHSDUDWH SRZHU PRGHV IR
PHPRULHYV

f  %RRW DVVLVW IODVK %$) VXSSRUWV IDFWRU\ SURJUDPPLQJ XVLQJ D \

f -XQFWLRQ WHPSHUDWXUH UDQJH f& WR fe&

f ,QWHJUDWHG SRZHU VXSSO\ VFKHPH

f ,QWHJUDWHG LQWHUQDO 6036 UHIJXODWRU

: 9 VXSSO\ *3,2V

: WLPHUYV

I+

1 +57,0 KLJK UHVROXWLRQ DQG FRPSOH[ ZDYHIRUP EXLOGHU 1
UHVROXWLRQ 3:0 LQ WRWDO

+ i ELW FKDQQHO DGYDQFHG FRQWURO WLPHUV ZLWK XS WR 1 3

+ i  ELW JHQHUDO SXUSRVH WLPHUV ZLWK XS WR 1 ,& 2& 3:0 RU SX
LQSXW LQ WRWDO

+ i  ELW JHQHUDO SXUSRVH WLPHUV ZLWK XS WR 1 3:0 RI ZKLFK

+ i  ELW EDVLF WLPHUYV

80 5HY SDJH
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(YDOXDWLRQ NLW IHD

5HY

t (QKDQFHG DQDORJ WR GLJLWDO FRQYHUWHU V\VWHP ZLWK

+ VHSDUDWH ELW 6%$5 DQDORJ FRQYHUWHUV FKDQQHOV HDFK 6I
PRGH 0636 LQ GXDO PRGH

VHSDUDWH ELW VLIJPD GHOWD DQDORJ FRQYHUWHUV
¥ ELW GLJLWDO WR DQDORJ FRQYHUWHUV '$&

I+

+ EXIIHUHG H[WHUQDO FKDQQHOV 0636
+ XQEXIIHUHG LQWHUQDO FKDQQHOV 0636
1 UDLO WR UDLO DQDORJ FRPSDUDWRUYV QV SURSDJDWLRQ GHOD\
t +DUGZDUH DFFHOHUDWRU
+ T &25',& IRU WULIJRQRPHWULF IXQFWLRQV DFFHOHUDWLRQ

7TDUJHW DSSOLFDWLRQV

7KH 67(9%/ 770 $ LV VSHFLILFDOO\ GHVLJQHG IRU DSSOLFDWLRQV LQYROYI
t H WUXFNYV
t H FDUV

SDJH
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6DIHW\ DQG RSHUDWLQJ LQV

6DIHW\ DQG RSHUDWLQJ LQVWUXFWLRQV

5HY

*HQHUDO WHUPV

$00 RSHUDWLRQV LQYROYLQJ WUDQVSRUWDWLRQ LQVWDOODWLRQ DQG X
VNLOOHG WHFKQLFDO SHUVRQQHO QDWLRQDO DFFLGHQW SUHYHQWLRQ UX
VDIHW\ LQVWUXFWLRQV VNLOOHG WHFKQLFDO SHUVRQQHO DUH FRQVLGH
WKH LQVWDOODWLRQ XVH DQG PDLQWHQDQFH RI SRZHU HOHFWURQLF V\V

, QWHQGHG XVH RI HYDOXDWLRQ NLW

7KLV HYDOXDWLRQ NLW LV GHVLIJQHG IRU GHPRQVWUDWLRQ SXUSRVHV RQC
SXUSRVH 7KH WHFKQLFDO GDWD DV ZHOO DV LQIRUPDWLRQ FRQFHUQLQJ
UHOHYDQW GRFXPHQWDWLRQ DQG VWULFWO\ REVHUYHG

(YDOXDWLRQ NLW VHWXS
7KH HYDOXDWLRQ NLW PXVW EH VHW XS LQ DFFRUGDQFH ZLWK WKH VSHFLI

7KH ERDUG FRQWDLQV HOHFWURVWDWLFDOO\ VHQVLWLYH FRPSRQHQWYV WK
(OHFWULFDO FRPSRQHQWY PXVW QRW EH PHFKDQLFDOO\ GDPDJHG RU GHV\V

$YRLG DQ\ FRQWDFW ZLWK RWKHU HOHFWURQLF FRPSRQHQWYV

'XULQJ WKH PRWRU GULYLQJ FRQYHUWHUV PXVW EH SURWHFWHG DJDLQVW
GLVWDQFHV RI DQ\ FRPSRQHQWYV GXULQJ WUDQVSRUWDWLRQ RU KDQGOLQJ

(OHFWURQLF FRQQHFWLRQV

$SSOLFDEOH QDWLRQDO DFFLGHQW SUHYHQWLRQ UXOHV PXVW EH IROORZH
PRWRU GULYH 7KH HOHFWULFDO LQVWDOODWLRQ PXVW EH FRPSOHWHG LQ
VI\VWHP DUFKLWHFWXUH WKDW VXSSOLHV SRZHU WR WKH HYDOXDWLRQ EREL
SURWHFWLYH GHYLFHV LQ DFFRUGDQFH ZLWK WKH DSSOLFDEOH VDIHW\ UH
HTXLSPHQW DQG DFFLGHQW SUHYHQWLRQ UXOHYV

SDJH
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'"HYHORSPHQW HQYLURQ

'HYHORSPHQW HQYLURQPHQW

5HY

6\VWHP UHTXLUHPHQWYV
:LQGRZVS 26 RU /ILQX[S ELW RU PDF26S

'"HYHORSPHQW WRROFKDLQV

7KH 6WHOODU 6WXGLR VRIWZDUH HQYLURQPHQW IRU 65 IDPLO\ PLFURFRQV
PLFURFRQWUROOHUV ZLWK XVHIXO LQWHUIDFHV WR FRQILJXUH FRPPXQLFD
PDSSLQJ

BWHOODU 6WXGLR LV RQOLQH DQG FDQ EH GRZQORDGHG DW
KWWSV ZZZ VW FRP HQ GHYHORSPHQW WRROV VWHOODUVWXGLR KWPO

'"HPRQVWUDWLRQ VRIWZDUH

$ GHPRQVWUDWLRQ DSSOLFDWLRQ LV DYDLODEOH WKDW LQLWLDOL]HV WKF
FRQWUROV DQ /(" DQG JHQHUDWHYV D 3:0 VLIJQDO

7KLV GHPR ZzDV FUHDWHG XVLQJ 6WHOODU ( VRIWZDUH GHYHORSPHQW NLW
GHYHORS DSSOLFDWLRQV IRU 6WHOODU ( PLFURFRQWUROOHUV 6WHOODU (
GLIITHUHQW FRPSLOHUV D IUHH WRROFKDLQ *18 $50 D VHW RI PRGXOHV IF
D VHW RI HIDPSOHV WR VKRZ KRZ WR FRQILJXUH DQG XVH WKH GHYLFH DQC

7KLV GHPR FDQ EH LPSRUWHG XVLQJ 6WHOODU 6WXGLR LPSRUW ZL]DUG
6H O BEGE H Z82 W K H@ «
6HOBBAMHOODU 6WHOOD@EYDXGL R ,PSRUW
6HOHFW WKH 65 ( 67(9$/ 770 $ FRQWUHR[@ ERDUG DQG FOLFN
&KRRVH VDPSOH BRSSIOITEDW IRQ07A TEST PWM BLINK LED

SDJH
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&RQYHQWLRQV

&RQYHQWLRQYV

5HY

7KH IROORZLQJ WDEOH SURYLGHV WKH FRQYHQWLRQV XVHG IRU WKH 21 DQ

7DEOR1 2)) FRQYHQWLRQ

-XPSHU -[ 21
-XPSHU -[ 2))

-XPSHU -[ > @
5HVLVWRU 5[ 21
5HVLVWRU 5[ 2))

-XPSHU ILWWHG

-XPSHU QRW ILWWHG

-XPSHU ILWWHG EHWZHHQ SLQ DQG SLQ
5HVLVWRU PRXQWHG

5HVLVWRU QRW PRXQWHG

SDJH




80
+DUGZDUH /D\RXW DQG &RQILJ

+DUGZDUH /D\RXW DQG &RQILIJXUDWLRQ

80

5HY

7KH 67(9%/ 770 $ HYDOXDWLRQ ERDUG LV GHVLJQHG DURXQG WKH 6WHOOD
/4)3 SDFNDJH

7KH IROORZLQJ ILIXUHVY DQG WDEOHY SURYLGH WKH IROORZLQJ GHWDLOV

$ +RZ WKH FRQQHFWLYLW\ DQG WKH LQWHUIDFLQJ HOHPHQWY EHWZHHQ
WKH H[WHUQDO WRROV XVHIXO IRU PRWRU FRQWURO DSSOLFDWLRQ DU

$ 7KH SRVLWLRQ DQG IXQFWLRQLQJ Rl WKH XVHU SXVK EXWWRQ PRXQWH
$ 7KH SRVLWLRQ DQG LQGLFDWLRQ UHODWHG WR WKH WXUQLQJ RQ RI Wt

JLIXUH7(9%/ 770 $ WRS YLHZ H[WHUQDO FRQQHFWRUYV

: and programming 18:

connector Debug connector

Connector Connector

J7: 12V input

J21: 5V External
(Supply if PMIC
not enabled)

J4 OBD2: I

Communication with
Car Control Unit

J5: Motor 1
J24: UART N & s 1 £ d ‘ Resolver
Connector | = sensor
interface
: & connector
' [ CON1: Motor1
J3: EESM connector J35: 4 pin SPI | _Cl;rn?cnt sensor .
(if Externally Excited connector (used for  J1 (bottom)J2 (top): CON2: Motor 2 Je: Motor 2 interface connector
Syncronous Machine PMIC debug and Connectors for dual ~ Current sensor Resolver sensor
are used) NVM programming)  GDB control interface connector interface connector

SDJH
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JLIXUH7(98/ 770 $ ERWWRP YLHZ H[WHUQDO FRQQHFWRUV

127, 128: Automotive Connectors
for Control Logic Unit

AB01-20.8.01

J1 (bottom) J2 (top):
Connectors for dual
GDB control

7TDEO7(9%/ 770 $ FRQQHFWRU GHVFULSWLRQV

WRU
&RQQHFWRU W\[SH '"HVFULSWLRQ ODWLQJ FRQQH

LILHU

) &RQQHFWRUV IRU GXDO *'% FRQWURO 3RZHU
). 6 3 ) VXSSO\ FRQQHFWLRQ 728
) &RQQHFWRUV IRU GXDO *'% FRQWURO /RJILF VLIQDO
). 6 3 ) FRQQHFWLRQV IALA
02/(: ((60 FRQQHFWRU FRQQHFWLQJ FRQWURO ERDUG WR
. DX[LOLDU\ ‘& '& IRU URWRU H[62ZWDWLRQ ((60
QDQR ILW [ PP SPWHRU
) 02/(; 2%' FRQQHFWRU FRQQHFWLQ ] JKH 068 WR WKH
QDQR ILW | PP SFRPk&HQWUDO /RJLF 8QLW &/ ’
) 02/(; 5(6 FRQOHFWLRQ RI H[FLWDWLROQ VLIQDO VLOH DQG
' FRVLQH VLJQDOV IURP UHVROYHU' Rl ORWRU
) 02/(: 5(6 FRQOHFWLRQ RI HIFLWDWLROQ VLIQDO VLOH DQG
’ FRVLQH VLJQDOV IURP UHVROYHU Rl ORWRU
- 021/(; 9 PDLQ SRZHU VXSSO\ 021/(;
] 021(: HEXJ FROQHFWRU FROQHFWLRQ WR '$& FKDQQHOV
* DQG HPHUJHQF\ LQSXW DQG RXWSXW vVLIQDOV

- &211 ' 68% 3/8* 326 &%$1 &$1 LQWHUIDFH RI 0&8  &211 ' 68% 5&37 326
- &211 ' 68% 3/8* 326 &$1 &%$1 LQWHUIDFH RI 0&8 &211 "' 68% 5&37 326

&RQQ 3& WHUPLQDO EQRF 6 _
) 2 S L 55 Wkl 56\}?9‘ \',2'<j/ G WR VXSSO 088 |tIGHEREHYHIV ZLUH XS WR

FDUGERDUG

80 5HY SDJH
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&RQQHFWRU
LGHQWLILHU

&RQQHFWRU W\SH '"HVFULSWLRQ ODWLQJ FRQQH

- &211 ' 68% 3/8* 326 8%$57 8%$57 LQWHUIDFH RI 0&8 &211 ' 68% 5&37 326

0& FRQQHFWRU XVHG IRU FRQLgRH;ng"}o‘%VKH FRQWURO
U

- %9
0% 5 93%%5 ERDUG WR WKH PDLQ GULYHU G

0& FRQQHFWRU XVHG|RUFRQ§$§ng&ywq+FRQWURo
ERDUG WR WKH PDLQ GULYHU uc®”?”?

30,& 63, FRQQHFWRU XVHG LQ FANH,REIHO I

- 0$ 5 9%%%5

) 6DPWHF)75 6 SURJUDPPLQJ RI 636%
&XUUHQW VHQVH FRQQHFWLRQ RI SKDVH FXUUHQW
&21 6%+ 3%3& ' 5% %. VLIJQDOV DQG SRZHU VXSSO\ IRY H[BHEQDQ' ' 0RWRU
VHQVRUYV
&XUUHQW VHQVH FRQQHFWLRQ RI SKDVH FXUUHQW
&21 6%+ 3%3& ' 5% %. VLIQDOV DQG SRZHU VXSSO\ IRY H[B®HEQDQ' ' RWRU
VHQVRUYV
H
6 6DPWHF)76+ /o 3URJUDPPLQJ FRQQHFWRU IRPBRYWHFRQQHFW

"KHUH H[WHUQDO GHEXJJHU ))6' ' 1

JLIXUH7(9%/ 770 $ WRS YLHZ SXVK EXWWRQ SRVLWLRQV

SW1: Watchdog PMIC
(default NOT USED)

LOGTC UNIT]

| SW3: Interrupt emulation

SW2: WakeUp SW4: Reset Button from PMIC to MCU
(WU) PMIC for MCU (default NOT USED)

7TDEORBXVK EXWWRQ GHVFULSWLRQV

% X W
'"HVFULSWLRQ

LGHQ

6. lRUPDOOVQ DQ EH XVHG WR HQWHU WKH 190 SURJUDPPLQJ PRGH RI WKH 30,
' KU 636% E\ GHIDXOW LV GLVFRQQHFWHG VLQFH 5 QRW PRXQW!|
6: 1RUPDOC\W)FDQ EH XVHG WR VHQG D ZDNH XS FRPPDQG WR WKH 30,& LI LW F
6. 1RUPDOO\&’£DQ EH XVHG WR SXOO GRZQ WKH 0&8 LQSXW DVVLJQHG WR WKH
: K1 30,& E\ GHIDXOW LV GLVFRQQHFWHG VLQFH 5 QRW PRXQWHG
6: 1RUPDOGC\,®W)FDQ EH XVHG DV D VWDQGDUG UHVHW EXWWRQ IRU WKH 0&8 E\ S

80 5HY SDJH
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+DUGZDUH /D\RXW DQG &RQILJ

80

JLIXUH7(9%/ 770 $ /(" SRVLWLRQV

D4:12V D5:5V D6: 3.3V

D10: VDD_LV_SMPS

D21,D23:
BREAK Inputs
land?2
Motor 2

D25: MCU

D9: PMIC RESET
Fail safe output D20,D22: BREAK Inputs
1 and 2 Motor 1

D24,026: USER LEDS

7TDEOH(" GHVFULSWLRQV

/("
&RORU '"HVFULSWLRQ
LGHOQWLILHU

*UHHQ WXUQHG 21 WKH\ LQGLFDWH WKH SUHVHQFH RI UHVSHFWLYHO\
WLV FRQQHFWHG WR WKH 1)62 SLQ RI WKH 30,& 1)62 LV DVVHU\V

*

UHH HWHFWHG &RQVHTXHQWO\ ' WXUQV 21

*UHHg WXUQHG 21 LW LQGLFDWHYVY WKH SUHVHQFH RI 9 JHQHUDWHG
&8

*UHHQVHU /('V FDQ EOLQN RU EH WXUQHG 21 DFFRUGLQJ WR WKH ILUPZ

W LV FRQQHFWHG WR WKH UHVHW FLUFXLWU\ ,W WXUQV RQ LI WK

SHG SUHVVLQJ 6:

o sy 7KHVH /('V DUH FRQQHFWHG WR WKH HPHUJHQF\ %5($. LQSXW %5
' H[DPSOH WXUQHG 21 DIWHU D IDXOW GLDJQRVHG E\ WKH GULYHU

5HY SDJH
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4XLFN 6WDUW

7KH7(9%/ 770 $¥ERDUG DOORZV HYDOXDWLRQ RI WKH FDSDELOLWLHV Rl WKH
FRQWURO ILUPZDUH GHY¥HORSPRIQWRZGG WKADIJHPHQW LQFOXGLQJ WKH DE
VDIHW\ UHTXLUHPHQWY DV GHILQHG E\ WKH DXWRPRWLYH VDIHW\ LQWHJUL

-XPSHU VHWXS
&RQQHFW WKH MXPSHU DFFRUGLQJ WR WKH IROORZLQJ FRQILIXUDWLRQ

Note: The pin numbered as 1 is indicated with a white dot on the screen printing.

7TDEOMHIDXOW MXPSHU FRQQHFWLRQV

u &RQQHFWLR|Q '"HVFULSWLRQ 6FUHHQ S

2)) (QDEOH &%$1 WHUPLQDWRU UHVLVWRU
- 2)) (QDEOH &%$1 WHUPLQDWRU UHVLVWRU
- 2)) 5HVHW HQDEOH IURP 30,& WR 0&8
- 21 -7$* FRPSOLDQFH SLQ SXOO XS HQDEOH 9''B+9
- 21 9 MXPSHU IRU 0&8 FXUUHQW PHDVXUHPHQW
- ,1 636% HQDEOHKMBCHF@&LRQ RI 9 VXSSO\ H[WHUQDO 30,& 309& !GHIDXOW
- ,1 636% HQDEOKMBCHF®LRQ RI 9 VXSSO\ H[WHUQDO 30,& 309& !GHIDXOW
- > @ ,JOQLWLRQ FRPPDQG GHIDXOW KLJK OHYHO
- > @ 6:'%* SLQ 30,& FRQQHFWLRQ VHOHFWLRQ ©:!"%%"' *1' IGHIDXO

) 1 636% HQDEOﬁgH%DS@XW 2XWSXW SRZHU VXSSO\ VHOHFWé_RZQ H[WHUQDO 3

JLIXUH7(9%/ 770 $ MXPSHU SRVLWLRQV

J10: J20: 3.3V 123: 5V 126: VDD_HV
default OFF default[1-2] default[1-2] default ON

J13:
default OFF

134:
default ON

J25:viO J16: SWDBG
118: default[2-3]  gefaurt[1-2]  J32:

default [1-2] default OFF

80 5HY SDJH
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3RZHU VXSSO\

7KH 67(9%/ 770 $ UHTXLUHV D 9 LQSXW SRZHU VRXUFH WR HQDEOH DOO LV
UHJXODWRUYV HQVXUH WKH DSSURSULDWH 9 DQG 9 YROWDJHV WR DOO !

7KH 9 PXVW EH VXSSOLHG WKURXJK WKH KHDGHU FRQQHFWRU -

7R E\SDVV WKH 636% DQG LWV IXQFWLRQV \RX FDQ VXSSO\ WKH 9 H[WH!
HIWHUQDO VXSSO\ WKH 9LV JHQHUDWHG WKURXJK D VHSDUDWH /'2 IURP

,Q WKLV FDVH MXPSHUV - DQG - PXVW EH ILWWHG LQ WKH > @ SRVLWLI

Note: With every setup the 12 V must be externally provided anyway.

JLIXUH7(9%/ 770 $ SRZHU WUHH

MC Connectors and Conn.ectors
EESM connector | to Driverand
J27,)28,J1,)3 AUX Boards

J8 DEBUG

CAN1,CAN2

u3 UART
12V_EXT
= SPSB100 oV_PMIC

(PMIC)

A 4

Conn J7

5V (V]
3V3 PMIC SR5E1E7

3v3 (Elgfp176)
[ IDI117 | 3V3_EXT
| DT33TR

S5V_EXT
Conn J21 = CON1,CON2

(default 5v)
current sense

SWD1
Programming

7TDEORRRQILIXUDWLRQV DYDLODEOH IRU SRZHU VXSSO\

T I IR A

> @3URYLGHG WKURMIKUDWHG LQWHUQDOO\ * MMKHURDXWK GOLQWHUQDOO\ WKURX
- - > @3URYLGHG WKURXRXLGHG WKURXJK - *HQHUDWHG LQWHUQDOO\ WKURX

Note: If the SPSB100 is not programmed (consequently J23/J29 are in [2-3] position), and you want to establish
communication with the SPSB100 through SPI by using the connector J35, you must change the selection of the
jumper J29 and use [1-2].

&XUUHQW 6HQVLQJ 6HFWLRQ

7KH 67(9%/ 770 $ SURYLGHV WZR LQGHSHQGHQW FRQQHFWRUV WKDW FDQ I
VHQVRUV OLNH +DOO HIIHFW VHQVRUV 7KH DYDLODELOLW\ RI WKH WZR FXI
GULYLQJ WZR LQGHSHQGHQW PRWRUV VLPXOWDQHRXVO\ &RQQHFWRU &21
RI ORWRU DQG &21 IRU WKH FXUUHQWYV RI ORWRU (DFK FRQQHFWRU HIIt
EHWZHHQ 9 DQG 9 E\ VXLWDEO\ VROGHULQJ WKH RKP UHVLVWRUYV

80 5HY SDJH
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7TDEORRQILIXUDWLRQV DYDLODEOH IRU FXUUHQW VHQVRU V]|

5 21 DQG 5 21
6HOHFWHG [
5 2)) DQG 5 2))
5 2)) DQG 5 2))
[ 6HOHFWHG
5 21 DQG 5 21
JLIXUMXUUHQW VHQVLQJ FRQQHFWRU VFKHPDWLF
CURRENT SENSING CURRENT SENSING
CONNECTOR MOTOR 1 CONNECTOR MOTOR 2
CON1
1[0 2 ADC_U D_M1 1 CON2 P ADC_U D _M2
3 e ADC_V D M1 3 55 1 ADC V. D MZ
5| HH s ADC W D M1 5 5 ADC_W_D_W2
7 8 7 oo a
9| 55 [0 Rl .~ 5V (CTR->PWR) 3 EE 10X A2 o SV(CTR-PWR)
Con10-90A T R3, v 0 3V3 (CTR-=PWR) Con10-90A R4. . .. 0 3Vy3(CTR->PWR)
C1  0.22uF C2  0.22uF
1 |
i Not mounted [ Not mounted
C3 C4
H H
i FB1  47uF 8 FB2  47uF
&FAAJA%) >2 &I 11;_32
% 3300hm@100MHz, % 3300hm@100MHz %
N GND_C N GND_C
JLIXUH&XUUHQW VHQVLQJ 5& ILOWHULQJ
e e a1 T wocomotie | L[0T o se
MC ADG_CURHENT_B R175 ~ 510 Phase_Gurent V MC:ADC:CURRENT_JE:MQ R176 s J.TCI Phase_Curand_V_M2
= = A3 Phass_Cument W AN~ Phase_Cumrent W_M2

163 || 10nF
I
164 | [10nF

c
G185 | [10nF
5 |ces | 1mF

Q
z

[+
<] G162 | [100F
[

GND_uC

&

7KH VHQVHG VLJQDOV IURP WKH WKUHH SKDVHV DUH LQGLYLGXDOO\ ILOWH
PLFURFRQWUROOHU 6L[ LGHQWLFDO 5& ILOWHUY DUH LQWHUSRVHG EHWZH
& Q)

7KH WDEOH EHORZ VKRZV WKH GHIDXOW FXUUHQW VLJQDO SLQV RQ WKH 6V

7TDEOR21 DQG &21 SLQRXW

&21 *1'

&21 *1'

&21 127 &211(&7('

&21 127 &211(&7('

&21 &XUUHQW SKDVH 8 ORWRU VLJQDO UHDG IURP VHQVRU
&21 &XUUHQW 3KDVH8 ORWRU VLJQDO UHDG IURP VHQVRU
&21 &XUUHQW 3KDVH9 ORWRU VLJQDO UHDG IURP VHQVRU

80 5HY

SDJH
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&21 &XUUHQW 3KDVH9 ORWRU VLIJQDO UHDG IURP VHQVRU
&21 &XUUHQW SKDVH : ORWRU VLJQDO UHDG IURP VHQVRU
&21 &XUUHQW SKDVH : ORWRU VLJQDO UHDG IURP VHQVRU
&21 3RZHU VXSSO\ 9 RU 9
&21 3RZHU VXSSO\ 9 RU 9

7DEOI$'& FKDQQHOV 65 ( SLQ FRQQHFWLRQ IRU FXUUHQW UHTE

ORWRU &XUUHQW _ 3HULSKHUDO

3KDVH 8 3% 6$5 B,1
ORWRU 3KDVH 9 3% 6%$5 B,1
3KDVH : 3& 6$5B&$/
3KDVH 8 3% 6%$5 B,1
ORWRU 3KDVH 9 3& 6%$5 B,1
3KDVH : 3& 6$5B&$/

SHVROYHU FLUFXLW VHFWLRQ IRU SRVLWLRQ VHQVLQJ

7KH 67(9%/ 770 $ LV SUHGLVSRVHG WR ZRUN ZLWK UHVROYHU SRVLWLRQ V
WKDW FDQ ZRUN ZLWK WZR UHVROYHUV HDFK UHODWHG WR D GLIIHUHQW F
ERDUG WR VXSSRUW ILUPZDUH IRU GULYLQJ WZR PRWRUYV

7KH FRQQHFWRUV RIIHU WKH SRVVLELOLW\ WR IHHG D GLIIHUHQWLDO VLJQ
UHDG WZR GLIIHUHQWLDO VLJQDOV FRPLQJ IURP WKH SRVLWLRQ VHQVRU 2
VLIQDOV GHQRWHG FRVLQH DQG VLQH VLIJQDOV 7KH UHFRQVWUXFWLRQ RI
WKH 0&8 ZKLFK FRPSXWHV WKHP YLD ILUPZDUH WKDQNV WR 3// DOJRULWKF
7KH H[FLWDWLRQ VLJQDOV DUH JHQHUDWHG E\ WKH %'$& SHULSKHUDO RI W
J)LJXUHDOVR REWDLQLQJ D GLIIHUHQWLDO VLJQDO VWDUWLQJ IURP D VLQJ(
7KH VLIJQDOV WKDW FRPH IURP WKH UHVROYHU RQ WKH BRWKHUWY 8DQGLQIHH
IURP D GLIIHUHQWLDO VLJQDO WR D VLQJOH HQGHG VLJQDO 7KH UHVXOWL
UHDG E\ WKH $'& FKDQQHO RI WKH 0&38

JLIXUHS5HVROYHU FRQQHFWRUVY VFKHPDWLF

RESOLVER CONNECTOR MOTCR 1 RESOLVER CONNECTOR MOTOR 2
Resolver 1 Resolver 2
SIN-_SENS COS_Resal !
Nvens—MIE RES SIN FROM SENSOR RES_COS TO McUfp ResoiverT SN SeNie—HE RES_SIN- FROM SENSOR RES_COS_TO_MGU o Rosahrs
COS- SENS | E_RES_SINs FROM SENSOR RES_SIN_TO_MCU T e srren E HES Sit FROM SENSOR RES_SIN_TO_MCU weitation:
TOS+ SENS ) E_RES_COS- FROM SENSOR ~ RES_EXC_FROM_MCU = TOS+_SENSZ | OS- FROM SENSOR  RES_EXC_FROM_MCU
EXC-SENS 4| E_RES_COS+ FROM SENGOR EXCTSENSZ E HES COS+ FROM SENSOR
—ExC—SENS I E_RES EXG+ TO_SENSOR ~EXC- SENS? I E_RES EXC+_TO_SENSOR
——=———fl E_RES_EXC-TO_SENSOR ——=———+llE_RES_EXC-TO_SENSOR

12V CT!?:PWH +12Vbat 12V (CTR->PWR! +12Vbat
+5V +5V
GND GND
J5 J6
EXC-_SENS EXC+_SENS EXC-_SENS2 1 2 EXC+_SENS2
SIN-_SENS 3| ST+ _SENSZ

GND ¢ C ) GND_C
TOS-SENS*— 5

o &l

“*SIN:_SENS = SIN-_SENSZ 3 4 B
2 CUS+_SENS CUS-_SENSZ 5 [} COS+_SENSZ

Con 2X3 Piteh 2.5mm Con 2X3 Pitch 2.5mm

SDJH
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JLIXUH5HVROYHU FRQGLWLRQLQJ FLUFXLW H[FLWDWLRQ DPSO

Excitation amplifying circuit RES1 Excitation amplifying circuit RES2

TRT  TR0MNE100MHE TEi8  1200mmS@100MHz

R1G0I0K )
g s
4 & REs BxC- (——1(5) -2

has

€ RES_EX0 ((_l_ ch

.
Zin &S
[ — om =%

TPes
4

Y. N I

rasonmeR oM e froe Bl
mo_né}
C .
- cmonE
RES._EXC_FROM_MGU A /ﬂ—{ AN
0

e g LS112 Th7 m:’r e
T 2 o
am e, [ e 26 | ] o
e Qo ESE FES_EXC_FROMMCU [ A W o
¢ A

Vm g e ) end®
Sl |
TaBsszowT
L
wos L e
EQ

Rﬂﬂ 1

;I Gw_::

o.c G0

38097 Qi1

P |
T %
e 10y anbc

JLIXUHS5HVROYHU FRQGLWLRQLQJ FLUFXLW FRVLQH DQG VLQH VLJIC

Amplifying circuit of Sine and Cosine RES1 Amplifying circuit of Sine and Cosine RES2

e
fere
g amn
[ TS LRGN PR SIS [ (o] o —y
l o - hes
% Jr—
P
5 | ma 2 S~ 1
" .

DAES SN

E_MES SM.FROMSENSOR [ { " ]
e

€.a6s_cos FRomsenson >3 )} L e o somon - Az 4o 1 10E
S i d o
R, P35 e @ et e
. ' . i
#_47 ol 1 %
s - U 7 f o "
Ly AL TSEEIIVPT
e pes_com FrowsEison | [t i< : I S
o i oo ow | " L e
c 1 < e E L
ToE? TR = oo 1 S0pF | 150pF 1%
o GNE.C a+ ;&M ‘5
. a
A, = Vout _ Vout
Vm Vm

7DEOH5(6 DQG 5(6 SLQRXW

(;& B6(16

5(6 5(6
1HJDWLYH WHUPLQDO RI (;&,7$7,21 VLJQDO
(;& B6(16

5(6 5(6
3RVLWLYH WHUPLQDO RI (;&,7$7,21 VLJQDO
6,1 B6(16

5(6 5(6
1HJDWLYH WHUPLQDO RI 6,1( VLJQDO
6,1 B6(16

5(6 5(6
3RVLWLYH WHUPLQDO RI 6,1( VLIQDO
&26 B6(16

5(6 5(6
1HJDWLYH WHUPLQDO RI &26,1( VLIQDO
&26 B6(16

5(6 5(6

B3RVLWLYH WHUPLQDO RI &26,1( VLIJQDO

7DEOH$'& DQG '$& FKDQQHOV 65 ( SLQ FRQQHFWLRQ IRU UHVROY!|

5HVROYHU JXQFWLRQ SHULSKHUDO

&26 3% 6%$5 B,1
5(6 6,1 3% 6%$5 B,1
(;&,7%7,21 3% % '$& B287

80 5HY SDJH
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5HVROYHU JXQFWLRQ _ SHULSKHUDO

3,1
&26 3& 6$5 B,1
6,1 3& 6$5 B,1
(;&,7%$7,21

HQDEOHG LI 5 21

5(6
3& % '$& B287

Note: The resolver of Motor 2 must be enabled. By default, the resistor R178 is not mounted. To enable the functioning
of the second position sensor R178 must be mounted.

80 5HY SDJH
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%RDUG WR ERDUG FRQQH

%RDUG WR ERDUG FRQQHFWLRQV

5HY

7KH 67(9%/ $3' $&% FDQ ZRUN ZLWK WKH ODWHVW SRZHU PRGXOHV OLNH Wt
EHWZHHQ WKH $3' $&% DQG WKH $&(3%$&. LW LV SRVVLEOH WR IROORZ WKH
7KH RWKHU LQWHUFRQQHFWLRQV UHTXLUHG IRU D FRPSOHWH V\VWHP WR E
LPDJH 7KH ERDUGY DUH VFKHPDWL]HG IRU OHJLELOLW\ EXW LQ WKH FRPS:
RWKHU 7KH PRWRU FRQWURO 0& FRQQHFWRU PXVW EH SOXJJHG GLUHFWC
SURYLGH 9 SRZHU VXSSO\ WR WKH GULYHU ERDUG DV ORQJ DV WKH FRUU
Rl WKH FRQWURO FRDUG 7KH 9 (;7 VXSSO\ - FRQQHFWRU DOORZV D GHG
UHTXLUHG

7KH - FRQQHFWRU RI WKH GULYHU ERDUG LV XVHG WR SURYLGH D EDFNXS
VHUYLFH FRQWLQXLW\ LQ FDVH RI /9 EDWWHU\ IDLOXUHV ,W FDQ EH FRQQF
SURYLGHV WKH VDPH YROWDJH OHYHO RI WKH ORZ YROWDJH EDWWHU\ ZKH
7KH - FRQQHFWRU RI WKH GULYHU ERDUG FDQ EH FRQQHFWHG WR WKH EDF
WKDW LV XVHG WR VDIHO\ GLVFKDUJH WKH '& OLQN DQG DYRLG IDLOXUHV C
HPHUJHQF\ FRQGLWLRQV

JLIXUH([DPSOH RI DSSOLFDWLRQ FDVH LOQWHUFRQQHFWLRQ

HV Battery

DC Link

- all ACEPACK

DRIVE
12V LV Battery mmp| | [ cror
(Optional) v EXT mmpj21N .
Supply. _ B 5]
Communication to 4mmm|& =

Car Central Control
Unit.

con2 8l \coni Sl
EESM '

Connector Resolverand
current sensing
g PC USB to CAN f°m:§:‘d
—\a connection Reslver

SDJH




6FKHPDWLF GLDJUDPYV

coNTROLBOARD.

U Motor Phase Currnt
V Niotor Phase Cunent
W Notor Phase Current

V Miotos Phiass Cunan M2
!w Niotor Phase Camreni M2

RES Exciutint

Nitar Cont

BUS DSCH M

Motor Control BKINI AE)
o Contrl_BK1 p
i Conal 1

Motar Canrr 1511
Moo Cor

Temperstu

BUS_DSCH A

s

P
s e B —re
soi a0 B

son s
I =

. svicropw

B TR PWRT
s o
anp.C TV ETEET

7
N

1531

DSCH A

CURRENT SENSING
CONNECTOR MOTOR 1

w sviemrerwry
Carion R N3 TRy
o oo
M
1r Notmouned
©
i
1r
A EB_nyE

(GND_Ssnse
5%
§

~ axb.c

CAN 1 CONNECTOR

X AN
svemorwng
oo ¢
@DC o

not warrant che a

‘SmHicroslectronics and/or its licensors d

Cul
[of

| EHS

RRENT SENSING
ONNECTOR MOTOR 2

Cmion
e oo

Notmouned

CAN 2 CONNECTOR

P~

racy or completensss

shsexs

this specification or any information

JLIXUHB7(9$/ 770

Automotive Connector
for Control Logic Unit (CLU)

seiso
SO

VT R |
TV IPWR TR brackupet

I (PR B
T3V (FWR TR o eshp

ey

S —
R . e —
Dt —

FCFALSAFE
DD

JAE AX01 Series board-to-board connector

RESOLVER CONNECTOR MOTOR

[

Resoher !

RES_COS 10 McU)
RESEXC FROMMCUS

Con X3 Pk 25mm

USART CONNECTOR

$ VFKHPDWLF GLDJUDP

Automotive Connector
Unit (CLU)

for Control Logic

IV TR
T

VT e

RI

R —
3 o —
o T ——

JAE AX01 Series board-to-board connector

RESOLVER CONNECTOR MOTOR 2

Resaher2

RES_Cos

Res SN 1o VU

LV BATTERY CONNECTOR

STRSSHIARY

CONNECTOR FOR DUAL GDB BOARD CONTROL
.

TV T
(TR PR
TIViCTREPWR]
(EErEY
gy
5 (T
SVICTREPL

s e —

SVECTREPWRD

ey

TV (PR G i
I3V (PR CTR o backen
IV TR
TV (PR CTR o bach
G

O

G

Fisaseee

TBA in CIS

Add the complementary part: FI-S25§
J

TBA in CIS §
Add the complementary paz¥!'#I-s30s

EESM CONNECTOR

OBD2 CONNECTOR

10 veulRy —mrmTAn

T

—TRIME

—TReD
TV CTREPRE]

RO 91T1 T o

Exco sexsz

DEBUG

M DAC cht

12VBAT EXT VTR FWEY
ST

»

T —

contained therein

StMicroelectronics and/or its licensors do not warrant that this design will meet the specifications of, or be suitable for, any particular

application, purpose or implementation.

st

You should thoroughly validate and test any implementation

celectronice and/or its licensors do not warrant that the design is production worthy.

is design to confirm the functionality of the application.

Conn 230 pich 2.5

Dout
male Zxdstep 2,54

Conn 236 pich 2.5mm

CANTS  Notmowmed 85 N0 CAN O30 b
x En Ty

aw’c

CONNECTOR

le stripline

~e —o —o —o

SCREW MING  SCREW WX6  SCREW MY SCREW MiXe

sei s ses srs

-0 -0 -0 -8

ddNradai1o 4T7MAdHMH9
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CAN TX[ ] CAN TX

CAN RX[] CAN RX

JLIXUHG67(9%/ 770 $ VFKHPDWLF GLDJUDP R
SV —e—F—
0.1uF
IGND_C
- TP2 TP3
TP1 g
CAN Tx \/ CANH cANL %
GND _C 1 f\
Ul e 1°
R14 | g 31+—o
e 5 TXD s T
3| GND  CANH [-# : o
R15 7| VCC  CANL ¢ R
0 * RXD SHDN R16 10
% &10
J) TCAN330GD ; R:gk 120 g__o
o4 R17 A e
caN Rx  $___foND.C 108 =
b10
N GRPB021VWVN-RC
GND _C GND_C i GND_C
:;GND_C
5
CAN BUS Jumper-Female

—
el

DB9-male connector

ddNradai1o 4T7MAdHMH9
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JLIXUHGB67(9%/ 770 $ VFKHPDWLF GLDJUDP RI
S (— =
0.1uF
IGND C
- TP6 TP7
TP5
Ty N CAN.H CAN L <; %‘
O GND_C Lo
0 e 1°
CAN_TX R19 1 g Ho
CAN_TX - A > TXD s * 0
3 GND CANH E 3 S O
CAN_RX[ "} - A ’ 2 1RXD SHDN | R21 o
R23 A 51O
TCAN330GD Lok 120 5__0
P8 R22 = e
v re HJNpC 104 <
V13
Y GRPB021VWVN-RC
GND C GND_C GND C
- v J14
GND_C
N
CAN BUS Jumper-Female

o
—
[\S)

DB9-male connector

ddNradai1o 4T7MAdHMH9
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JLIXUHB7(9%/ 770

Motor_Cantrol BKINI

U Motor Phase Curtent
V Motor P
W Motor Phase Current

Temperature M1
VBUS M1

StellarE

$ VFKHPDWLF GLDJUDP

R

——

Phase_Current_ U
Phase_Current_V
Phase_Current_ W

Power Stage Temp Monioring
BUS Volage Monioring

MOTOR_CONTROL_BKINI_MI

Phase_Current_U_M2
Phase_Current_ VM2
Phase_Current W M2

Power Stage Temp Monitoring_ M2
BUS Voliage Monitoring M2

MOTOR_CONTROL BKINI M2 4

U Motor Phase Current_M2
V Motor Phase Current M2
W Motor Phase Current M2

[Temperature M2
VBUS_M2

MOTOR CONTROL BKIN2
MOTOR_CONTROL_HS1_M2

MOTOR_ CONTROL LS|

OLHS2 M

MOTOR CONTR X
MOTOR_CONTROL_LS2.

o o Conor 53 ToR"CONTROL 53 NOTOR CONTROL 1153~ Commmiis:
Imq Motor Control LS3 MOTOR_CONTROL LS MOTOR. CONTROL 153 Motor Control 153 M2
o i
o ey bmor Not Mounted
FCCU Errorl RS FCCU_ERRO gime
[FCCU_ERR1 0.10F
seiwso e
spi wiso
45V PMIC —SPros T (@ISPRISCK.
VBAT [ ———llvear S HRTIMI LTI I
VBT o WRTIN Al BRI SHRTIMI AT
v [TV (LU — v
SPILCK_PMIC - HRTIMI B1 O TRTNT BT | HRTIMI_BI
TIST c " HRTIMI_B2 TR DC N1 HRTIMI B2
—SrrvosTric——JlIPMIC_SDO tpo STPONT CURR_DC_ IN ] R
—pres e ———JPMIC SDI (e, CURR_PRITRASF.
ot o e
GND_sC L CURR2_COMP/GPIO1 l—TURRZ COMPIGPIOZ | URR2_COMP/GPIO|
J1200hm @ 100MHz CURR2 COMP/GPI02 ——poeat o O URR2 COMP/GPIO2
oHo oot = P oo
o o L
151 v we DSt w2 @
N DRARE M1 e a1V e SRR 2
N BRAkE> M1 N BRAE M BRI
ao.c
Apc outi w1 Apc_out wi AbC_ouT spc ourt o
b Ut M oot oty Abe-oum
AbCouTs M oo o Abeour
o oursn Abc-ouTe M prer e ACOUTE
st et et peotn
v -3va_pwic m: T
Ve
THVIEXT 002
ano_clit SPICLK SPISCK. SPI2_SCK] SPR_CLK
i Sy
SPLMOSI SPI_MOST SPI2_MOSI| SPR_MOSI
Exc  xc 1 xc 2 Exc e
COS_M1 COS_Resolver COS_Resolver2 COS_M2
BUS_DscH MI <__——@lmc_BUSDIS M1 EH mc_Buspis_ M2 B———" > Bus pscu w2
Sl B R
- B g2 3E E2
STHicroelect: auction worthy StelarE é
UART R A

ddNradai1o 4T7MAdHMH9
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JLIXUH67(9%/ 770 $ VFKHPDWLF GLDJUDP R

VDD BUCK1l 3V3 VDD BUCK2 5V BUCK3 NOT USED
VDD_BUCKI_3V3_MICRO
D! VDD_BUCK2 5V
© RS
vob_sucki va wicro [ —— | 1 2 BESTI oo BUCK2 SV [ A ANl 10 e 1
i
cis cis
Ol AT
STPSSHIOOAF
RS ks §
i clo I sk c = =
cowri G COMPZGND GND - PGND2 0
GND % . 1
GND Notmounted  Not mounted
GND GND
VAT
i
»i
[
crogz 10 g viiz 1
PH3 |
20 o)
= o 01k Rod
01 Iy PH3 0
GND DA
oD oY mYaNed
GND GND
LDO a5
20 Jumper-Female
E 25
JumperFemake DD 1001 o
25 ||a1ok
i 1ot CON3 s 127 Jumper Femake
CON swp 127
i
VDD_BUCKI 3V3 MICRO Close 12
VDD_BUCKI_3V3_MICRO
26
on_ (D02 Re? swi
) 1002 SWDBG 0 573
1002 NN O
User
VREG Re9 VBT
00
o
AT
vBAT
VBAT
FCCU Ermor [ ——TIN
VBAT
VDD_BUCKL 33 MICRO
R71
30k
R’ our Hs I
30k Lo
wu I E 4
Ro I = EELL EEELER
Replace TP SPI sw2 =2aE 81l elER BlzEZ)
with SMD connector] e ERIRECIRE AR E A
22000pF User
TPI2 TPIS TPI4 RIS N
CSN CIK MOSI MO VDD_BUCKI_3V3_MICRO u
[olile) SPSBI0
osN [ —BRAL — CSN_PMIC 15 ks
e —Y | cucre cucnie s o
S50 NRST m s
e o 08 o RESET SPSB A
X —RAA VN T
NG spo FTR-10202:5-D BT
pyic spo [ F—RAR T
T
LiLE
T
QN
TNDS T
GNDY T
GND3 0
J B 5
RS0
Ik
VBAT VBAT
oy B Gy VBAT
sz EEE
RS1 o RS} cn 3
o ° aToF i70F FBB
Not mounted
VBAT Not mounted Not mounicd
GND GND —
GND

CANGND SGND. D

08
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VoA sve
2
HV_REFIDAC_COMP
IIV_REFL_DAC_COMP 43 o v 5o pac RE6
Vob_HV_sb_pAC_covp [ — 15k
33w rers san
L o1
IV_REFL SAR W
VDD_HV AR w
v RER sp (25
Y REFL SD
T
VOD_LV_SMPS bessse
Lo vop #v osc
vss_av_osc voo_iv_ 05C o0
— 157 von e 100k
s vooew -~ GND uC 6D e
i
VSS_Exp Pad
GND_uc
VDDV IO W1
Ro3
3 ND_C
VDD_HV 10 AU 0 vo_av_ewo T
VDDV IO AU L aND
o1
Ros
2 wow Q o N oo v swes
D Ly w [ VoD LV SwPs
VDD LV N0 [y
VoD LV ET 5
VDD IVES [ vop v s R9S
D_LY. — vop_uy_sues, k%G
iy 53 Mero
TP
Tour | T lonr
SMPS_PMOS Gxo_uc
PAPBIOONPEAX
1 2 He
VX VDD_LVsMPs
s
- f 2 VoD Ly swes o 1y sy
A oo 13
- wssn Low Loo Jan T
o.1uF
u u nf
. o o 3
PAPBSSXNEAX PMEGIDI0ER
SMPS_NMOS o
T uc smuawiLne
SKSEIE
G uc
Vew sV
I ERNTHIT S o -
El e I} I 2 93 ex .
Vin Voura O, T vien
SSoonm@ 00|~
cios Lo axp cor e @ BE g eover teaen ve to 00
1
n T [0 v e
1 01 Tiour 3] EsoasvaLy
L sven
—Jewc
NoR2 ;ND

$ VFKHPDWLF GLDJUDP R

vssa i

ca 42 €4 5300hm@100MHz

Toue ~ Prosaf toaF

vsea s
iv_neen_so I

V3 Mo
e _kas _lcao sso0hmaton
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https://www.st.com/en/amplifiers-and-comparators/tsb514.html
https://www.st.com/en/automotive-analog-and-power/spsb100.html
https://www.st.com/en/power-management/ld1117.html
https://www.st.com/en/protections-and-emi-filters/esdaly.html
https://www.st.com/en/protections-and-emi-filters/esdaly.html
https://www.st.com/en/automotive-analog-and-power/tsv911.html
https://www.st.com/en/amplifiers-and-comparators/tsb582.html
https://www.st.com/en/interfaces-and-transceivers/st3232eb.html
https://www.st.com/en/reset-and-supervisor-ics/stm6315.html
https://www.st.com/en/automotive-microcontrollers/sr5e1e7.html
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,’ %RDUG YHUVLRQ

%RDUG YHUVLRQV

7TDEOH67(9%/ 770 $ YHUVLRQV

JLQLVKHG JRRG 6FKHPDWLF GLDJUDPYV %LOO RI PDWHULD(

67(9%/ 770 $% 67(9%/ 770 $$ VFKHPDWLF GLDJAIR®S/ 770 $$ ELOO RI PDWHULDO!

1. This code identifies the STEVAL-TTMOO7A evaluation board first version.
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https://www.st.com/resource/en/schematic_pack/steval-ttm007a-schematic.pdf
https://www.st.com/resource/en/schematic_pack/steval-ttm007a-bom.pdf

Lys

80
5HIXODWRU\ FRPSOLDQFH LQI

SHIXODWRU\ FRPSOLDQFH LQIRUPDWLRQ

5HY

IRWLFH IRU 86 )HGHUDO &RPPXQLFDWLRQ &RPPLVVLRQ )&&

JRU HYDOXDWLRQ RQO\ QRW )&& DSSURYHG IRU UHVDOH
)&& 127,&( 7KLV NLW LV GHVLIJQHG WR DOORZ
URGXFW GHYHORSHUV WR HYDOXDWH HOHFWURQLF FRPSRQHQWYV FLUF
GHWHUPLQH ZKHWKHU WR LOQFRUSRUDWH VXFK LWHPV LQ D ILQLVKHG SURG
6RIWZDUH GHYHORSHUV WR ZULWH VRIWZDUH DSSOLFDWLRQV IRU XVH Z
7KLV NLW LV QRW D ILQLVKHG SURGXFW DQG ZKHQ DVVHPEOHG PD\ QRW EH
UHTXLUHG )&& HTXLSPHQW DXWKRUL]JDWLRQV DUH ILUVW REWDLQHG 2SHUI
QRW FDXVH KDUPIXO LQWHUIHUHQFH WR OLFHQVHG UDGLR VWDWLRQV DQG
WKH DVVHPEOHG NLW LV GHVLIQHG WR RSHUDWH XQGHU SDUW SDUW f
PXVW RSHUDWH XQGHU WKH DXWKRULW\ RI DQ )&& OLFHQVH KROGHU RU PX
SDUW RI WKLV FKDSWHU

1RWLFH IRU ,QQRYDWLRQ 6FLHQFH DQG (FRQRPLF '"HYHORSPHQW &DQDGD
JRU HYDOXDWLRQ SXUSRVHV RQO\ 7KLV NLW JHQHUDWHV XVHV DQG FDQ |
WHVWHG IRU FRPSOLDQFH ZLWK WKH OLPLWV RI FRPSXWLQJ GHYLFHV SXUYV

- GHV ILQV G pYDOXDWLRQ XQLTXHPHQW &H NLW JpQqUH XWLOLVH HW SH’
pWp WHVWp SRXU VD FRQIRUPLWp DX[ OLPLWHYV GHY DSSDUHLOV LQIRUPDW
, &

1RWLFH IRU WKH (XURSHDQ 8QLRQ

7KLV GHYLFH LV LQ FRQIRUPLW\ ZLWK WKH HVVHQWLDO UHTXLUHPHQWYV RI
'LUHFWLYH (8 5R+6

1RWLFH IRU WKH 8QLWHG .LQJGRP

7KLV GHYLFH LV LQ FRPSOLDQFH ZLWK WKH 8. (OHFWURPDJQHWLF &RPSDWI
DQG ZLWK WKH 5HVWULFWLRQ RI WKH 8VH RI &HUWDLQ +D]DUGRXV 6XEVWD
5HIXODWLRQV 8. 6, 1R

SDJH
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SHYLVLRQ KLVWRU\

7TDEOH'RFXPHQW UHYLVLRQ KLVWRU\

6HS ,QLWLDO UHOHDVH

80 5HY SDJH
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,l &RQWHQWYV

&RQWHQWYV

(YDOXDWLRQ NLW IHDWXUHV
&RQWURO ERDUG 0&8 PDLQ IHDWXUHV DQG IXQFWLRQDO FKD
65 ( IHDWXUHYV
&RUHV
OHPRULHV
6HFXULW\ KDUGZDUH VHFXULW\ PRGXOH +60
6DIHW\ FRPSUHKHQVLYH QHZ JHQHUDWLRQ $6,/ ' VDIHW\ FRQ
(QKDQFHG SHULSKHUDOV IRU IDVW FRQWURO ORRS FDSDELOL
&RPPXQLFDWLRQ LQWHUIDFHYV
$GYDQFHG GHEXJ DQG WUDFH IRU KLJK SHUIRUPDQFH DXWRP
2WKHUV
7DUJHW DSSOLFDWLRQV
6DIHW\ DQG RSHUDWLQJ LQVWUXFWLRQV
*HQHUDO WHUPYV
,QWHQGHG XVH RI HYDOXDWLRQ NLW
(YDOXDWLRQ NLW VHWXS
(OHFWURQLF FRQQHFWLRQV
'HYHORSPHQW HQYLURQPHQW
6\WWHP UHTXLUHPHQWYV
'"HYHORSPHQW WRROFKDLQV
'"HPRQVWUDWLRQ VRIWZDUH
&RQYHQWLRQV
+DUGZDUH /D\RXW DQG &RQILIJXUDWLRQ
AXLFN 6WDUW
-XPSHU VHWXS
3RZHU VXSSO\
&XUUHQW 6HQVLQJ 6HFWLRQ
5HVROYHU FLUFXLW VHFWLRQ IRU SRVLWLRQ VHQVLQJ
%RDUG WR ERDUG FRQQHFWLRQV
6FKHPDWLF GLDJUDPV
%LOO RI PDWHULDOV
%RDUG YHUVLRQV
5HJXODWRU\ FRPSOLDQFH LQIRUPDWLRQ

S5HYLVLRQ KLVWRU\
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,’ /LVW RI ILIXUHYV

ILVW RI ILIXUHYV

WRS YLHZ

ERWWRP YLHZ

WRS YLHZ H[WHUQDO FRQQHFWRUV
JLIXUH 67(9%/ 770 ERWWRP YLHZ H[WHUQDO FRQQHFWRUYV
JLIXUH 67(9%/ 770 WRS YLHZ SXVK EXWWRQ SRVLWLRQV
JLIXUH 67(9%/ 770 $ /(' SRVLWLRQV

JLIXUH 67(9%/ 770 $ MXPSHU SRVLWLRQV

JLIXUH 67(9%/ 770 $ SRZHU WUHH

JLIXUH &XUUHQW VHQVLQJ FRQQHFWRU VFKHPDWLF

JLIXUH &XUUHQW VHQVLQJ 5& ILOWHULQJ

J)LIXUH B5HVROYHU FRQQHFWRUVY VFKHPDWLF

J)LIXUH B5HVROYHU FRQGLWLRQLQJ FLUFXLW H[FLWDWLRQ DPSOLI\LQJ VWDJH
J)LJXUH B5HVROYHU FRQGLWLRQLQJ FLUFXLW FRVLQH DQG VLQH VLJQDO DPSOLI\LQ.
J)LJXUH ([DPSOH RI DSSOLFDWLRQ FDVH LQWHUFRQQHFWLRQV
JLIXUH 67(9%/ 770 VFKHPDWLF GLDJUDP  RI

JLIXUH 67(9%/ 770 VFKHPDWLF GLDJUDP  RI

JLIXUH 67(9%/ 770 VFKHPDWLF GLDJUDP  RI

JLIXUH 67(9%/ 770 VFKHPDWLF GLDJUDP RI

JLIXUH 67(9%/ 770 VFKHPDWLF GLDJUDP  RI

JLIXUH 67(9%/ 770 VFKHPDWLF GLDJUDP RI

JLIXUH 67(9%/ 770 VFKHPDWLF GLDJUDP  RI

JLIXUH 67(9%/ 770 VFKHPDWLF GLDJUDP RI

JLIXUH 67(9%/ 770 VFKHPDWLF GLDJUDP RI

JLIXUH 67(9%/ 770 VFKHPDWLF GLDJUDP RI

JLIXUH 67(9%/ 770
JLIXUH 67(9%/ 770
JLIXUH 67(9%/ 770

B P B P

R AR - A S

80 5HY SDJH




‘ 80
,’ /LVW RI WDEOH

/ILVW Rl WDEOHYV

7DEOH 21 2)) FRQYHQWLRQ

7DEOH 67(9%/ 770 $ FRQQHFWRU GHVFULSWLRQV

7DEOH 3XVK EXWWRQ GHVFULSWLRQV

7DEOH /(' GHVFULSWLRQV

7DEOH 'HIDXOW MXPSHU FRQQHFWLRQV

7DEOH &RQILJXUDWLRQV DYDLODEOH IRU SRZHU VXSSO\

7DEOH &RQILJXUDWLRQV DYDLODEOH IRU FXUUHQW VHQVRU VXSSOLHV
7DEOH &21 DQG &21 SLQRXW

7DEOH $'& FKDQQHOV 65 ( SLQ FRQQHFWLRQ IRU FXUUHQW UHDGLQJ
7DEOH 5(6 DQG 5(6 SLQRXW

7DEOH $'& DQG '$& FKDQQHOV 65 ( SLQ FRQQHFWLRQ IRU UHVROYHU VHQVLQJ
7DEOH 67(9%/ 770 $ ELOO Rl PDWHULDOV

7DEOH 67(9%/ 770 $ YHUVLRQV

7DEOH 'REXPHQW UHYLVLRQ KLVWRU\
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670LFURHOHFWURQLFV 19 DQG LWV VXEVLGLDULHV 367" UHVHUYH WKH ULJKW WR PDNH FKDQJHV FRUU!
SURGXFWYV DQG RU WR WKLV GRFXPHQW DW DQ\ WLPH ZLWKRXW QRWLFH 3XUFKDVHUV VKRXOG REWDLQ
SURGXFWYV 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 SURGXFWYV DQG 6
SXUFKDVHUVY SURGXFWYV

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

67 DQG WKH 67 ORJR DUH WUDGHPDUNYV RI 67 )RU DGGLWLRRDOVVQ IRUP D/'W CHREPODEERNKWUE $ URIBIXE MP R U NAH L
DUH WKH SURSHUW\ RI WKHLU UHVSHFWLYH RZQHUV

,QIRUPDWLRQ LQ WKLV GRFXPHQW VXSHUVHGHY DQG UHSODFHV LQIRUPDWLRQ SUHYLRXVO\ VXSSOLHG L
< 670LFURHOHFWURQLFV £ $00 ULJKWV UHVHUYHG
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http://www.st.com/trademarks

