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[ DFSDM_CKOUT
{ LED3
DMIC DATIN |

Comp2 INP
45 46—
47 48 —
2

Header 24

i7__PB3 |
DSEG6__PB1

Ll 513
Aol 7619

A2.

g

LCDSEG[0..39

LCDCOMI0.7 TCDCOMI0.7

RIL 0 OpAmpl OUT

R10% 0 SmartCard CLK

LCD Glass Connector

uSD_CMD

RIS-0 SmariCard_10
_uSl) CLK
uSD_D2 RIZNC DD WAKEUP ]
PD:
Perz |} 3[R0 0
PCTT |3 RIALY 0
e +§0— 7 8 L Rl3on-0 USBOTG PPWR
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connected by shunt of AR VSsA 100nF | 10uF[ESR<0.20hm]
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+3V3 f———01 6 T _3 2 P T slv. vl2 T ?
- VBAT Vin  Vout = Vin  Vout =
R STM32LA762GT6U e . Tab
c107 R207
TP4 P12 - 10uF - 124[1%)
VDD 10 v
9 VDD _10 BTI ]C(?:F
VDD McU} — e T | o |I- R209 Cl14
caod) o 232[1%) == 1000F
Header 2X1 CRI220 holder q
to use a supercapacitor:
Recommendation: remove the jumper, and connect positive terminal
100nF decoupling capacitor for cach VDD pin of the supercapacitor to pin 2 of the jumper.
Vout=1.25%(1+232/124)=3.589V
VDD_MCU VDD_10 VDD_USB
T
c4d) 33
C35 C36

1

100nF luE 100nF

Title: Power
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SWP_I0

20

——
+3V3
R2lg  sR212
10K 10K
216
K7 I0Expander]
030
CLKDIVI AUX2UC (35 e A
'I| CLKDIV2 AUXIUC 2] s
| 5VAV rouc
] — PGND XTAL2 57—
+5V CI36T[I000F 5 | (/) SN
Vddp OFF ||
L 1. S GND g
C135 C138 1| CI37[100nF | .
100nF 4.7uF'|| | L Vdd 1 1 {vDD
10 | TR ﬁ C119 ==C112 R241 SR213
= PORADJ 100nF | 4.7uF 100K $100K
Vee (¢ S—
LR
+3V3
ci7 217
Il 10K
1 R214  2R21S
100nF 100K $100K
SmartCard Connector 18
] 10K 1OE) nderl
CN23
ol g GND [ VeC ; IOExpander]
SWIO| RST =
T Mo ok .
8 'NC NC -+ Operating range: 2.7<VDD<3.6V

SmartCard and SWP

17 |I-
13 R242
100K

+3V3
816

SmartCard 3/5V

SmartCard 10

) SmariCard CLK
-~ SmartCard OFF

SmartCard RST
SmartCard CMDVCC

+3V3

PB13

[ NFC_MOSI

PB14

NFC _NSS
NFC IRQOUTN

PB6

female conn 4X2

NFC kit reference: CR95HF-B

Operating Voltage: +3.3V

NFC

NFC_IRQINN

Title: SWP_SmartCard_NFC
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USART

N9
+3V3 DBY-male
100nF
c62 u1o col 1
28 26 100nF DSR”6
P I RXD 2
Vi [ 2 <& RTS 7
v. [3__100m XD
- €63 CTS
USARTI RTS 3V3 TIOUT ?0 100nF
T20UT 7
T30UT
< Bootloader BOOTO_3V3 4_,_—|—
RIN [ = —
R2N | = =’
< Bootloader RESET 3V3 ot RIN
PG11 R93,,\ 0 RAN 3
USARTI CTS 3V3 RSIN =
nSHDN |22
ST3241EBPR
RISBNA] NFC_IRQINN IRDA
LPUART RX 3V3 2
P15
PB7 utl
< _USARTI/I'DA_RX 3V3 12— RII3
O IRDA RX ||| <
L— 5 6 NFC_IRQOUTN | 0 3
e PG7__RI1Y,, [NA Header 3X2 T
+3V3
43V3 069 T . RII2,,, 5.1
T PB6 _RIIZ, 0 C66 VDD UI2 100nF é‘“’“e‘vcm)
[ USARTL TX > P [100nF 1 3 RIS 47 ;] Cathode
1l 1 VCCA VeeB I veel
Al BI Viogic
[ USARTI RTS_—FPG12 RllG\ 0 2 n B 6 R GND
@y R USARTI RTS 3V3 <l C70 TFDU6300
RIl4 ¢ $RII7 = SN74LVC2T45DCUT VDD 4.TuF 1 00nF oy
100K 100K ==C67 ——ce8
| | h T4.7uFTmO“
L .
VDD —

Title: USART_IrDA
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D0, 15] il

¢>>>>>>,}>Fé>??¢é

zEEEEERE

Al
A[0.23] =
A2l E3
N_A20 ti6 ﬁl‘)
AI9_G2
A19
AIS_H
A8
AL7 D
Ale_Ea | A7 Gl
AT A6 Tols =
AR Als ol o
Al4 1013
A3 G413 o2 22
N8 G A vonn (2D
A All 1010 ¢
x Al0 09—
A9 V08 (2
’,‘\ A8 107 g D7_/]
S A 106 (—p2
A A 105 2o
AS 104
VDD F\Q gz A4 o3 ¢
gl oA A 102 :
AL_Ad] A2 Vo1 5§ 'a_/ €31 100nF
Al 100 DUBZg. "
SR22 A0 A3 l_'
RIS 310K y A6
[_FMC NEI PO7 0 B o \&gg Do Al
G5 | 5= El_] 1
WE vee —
A2 | I C12 1000 =
PEO Al | o= DI VDD
Eriima BB
= VDD VDD
512k16: IS61WV31216BLL-10VEE" 5
IMx16: IS61WV102416BLL 10K
R4l R32 2Mx16: CY7C1071DV33-12BAXI
10K 10K 4Mx16: CY62187EV30LL
R43 1S61WV102416BLL-10MLI
CFMCNE PGY_, 0
e
[__FMC NOE D6
FMC NWAIT }

Operating Voltages :

SRAM

512x16: IS61WV51216BLL-10MLI VDD: 2.4V to 3.6V
: 2.4V to 3.6V

1Mx16: IS61WV102416BLL-10MLI VDD:
2Mx16: CY7C1071DV33-12BAXI|
4Mx16: CY62187EV30LL

VDD: 3.0V to 3.6V
VDD: 2.2V to 3.7V

VDD
10K

C30

VDD

Default setting: Open

R28

RI133
10K

100nF

JP13
Header 2X1

us
cs
A2
‘22 A2 DQISA- >/
S A DQI4
B A2 DQI3
@ Al9 DQI2 T
B3 Al8 DQI11 0
5 Al7 DQIO
Al6 DQY
'8; Als DOS vy
I Al4 DQ7 L/
ST AL DQ6 2/
B AL2 DQS >/
T All DQ4
<o 1 Al Q3
29 DQ2 D
B6. 3 1
3 A8 DQI 3 DO
A7 DQO =
C:
D. A6
B A5
A4
L
n
D:
E Al
A0
slw
A RE
= RB
o &
G
5 S
F E
Ba| BYIE
Vpp/WP
M29W128GL70ZA6E
M29W256GL70ZAGE
Nor Flash

Operating range: 1.65<VDD<3.6V

Title: SRAM&Flash
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BL_Control

D015 DI0. 15
A0 23] il

BL_VDD

R259
47K

6
R b013-s0T23

CN19
LCD CSN = b1 |6 LCD DO
LCD RS 7 D
LCD WRN RS PD2
= WR/SCL PD3 =
— LCD RDN ==
LCD RSTN R D D
- RESET PDS R
o i
BEAD DS LC
PDIO (12 b
BL_GND PDIl —S—F e
BL_Control PDI2 5
133} VDD PDI3 ==
1 = Vel PDI4 T
cis [ Ens '||| GND ppis (19 LCDD
; e =— GND PDI6 =
100nF OuF_BL VDD 28 | o0 pp17 |2L_L
5 a
—351 SDO 3
SDI XL xpander X-
XR =% xpander X
YD =57 pander Y-
YU — pander Y

16-bit connector
2.8" LCD TFT board MB989P

5V

+3V3

VDD VDD
lRi61 166
0K 10K
U2
LoD NES BUF | a8 [ o= ool ! Al BUF
— A Bl 2
r B L
N B s
A B4 LD DL
A5 BS Lo b
A6 B6 LC
D! 1 LCD_D!
D A7 Bl M5 —TCb b
AS B8
LD NESBUF 25 ) o5 p le24 Al BUF
z Al Bl i
2B fart
BBt D
M B4
AsBS
VDD o B T
& B o +3v3
-|— A8 B ;
4 Veeavees ——y
VCCAVCCB
4
€79 um| &P G 85
1000F | O & 1000F
1 GND GND
GND  GND
SNTALVCTGT245DGGR
w1
-||| BASE DR Rt {vDD
A0 PFO A0_IDELAY
TCD N3 PGT0 Al Bl TDRLAY
TCD NE3 N om
FMC NWE 2] ANOB LCD WARN
- — PD4 LCD _RDN A0 _IDELAY _ SB44 — LCD RS
FMC _NOE A4 B4 = S
P MoM LCD RSTN Open by dofaut
A0_TDELAY oooB A0 IDELAY A0 ODELAY _SB4S —,
NE3 IDELAY A6 BS ST Nm opELAY Closed by default
Al AT B T Al DAY
NE3 IDELAY SB46 . LCD CSN
\ 25 | = 24 \ Open by dofaut
V), ©F =R N2 NE3 2DELAY SB47 —,
Bl aw Closed by default
e NE3 IDELAY SB4S — LCD NE3 BUF
£ VI Closed by default
5 T LCD NE3  SB49—,
200 A BS 955 ‘Open by default
Zef e Bo (32
260] A7 BT 5y AL IDELAY _SBSO—, Al BUF
AD A8 B8 Q& =
Closed by defalt
31 7 Al SBS1—,
vop} VCCAVCCR V3
T2 veonvees 181 Open By default
P 5
83 To | GND GND =54 84
100nF 15| OND GND 59 100nF
L anp arp 32
GND GND

SN74LVC16T245DGGR

Title: LCD_TFT
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Left Right
N6 o7
44, 0 | PELS
G ; i G7 132 'Ill E1d ; 3 E13
ALY I ALL E12 I ELl
AL E AlZ TPEL B E9
G 9 10 - — 9 10 51
112 . o 112
> 13 14 o 13 14 o
o 15 16 T -||| = 15 16 —
17 18 D 17 18 :
D G 1 BOOTO
5 19 20 - 19 20 p
21 2 e |||- = 21 2
23 24 o 2 23 24
25 26 25 26
T ) PFG TF7
N RS0, 105V peis P o PFS
PF2 520 PF10 R79,,, 820 RESET#
3132 o= 31 32
5 ) i —m
4 3 PES PAQ PA4
37 38 = 37 38
39 40 -||| 39 40 {vDD
P1039-2720MGF-089-1A P1039-2720MGF-089-1A
townes townes
PCIS _SB33 —
‘Open by default
PC14__SB4I—
‘Open by default
PHI __SB23 —
‘Open by default
PHO _ SB24 —
‘Open by default
close to MCU

PALO.L

BL0L2 PRT0.151>
PCO..IS
—
PFO..IS
S S
PH1 PHI

e D

Title: Extension connector
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QSPI CS
QSPI DI

QSPI_D2

VDD

VDD

R74 C44
10K U9 100nF
R71
PB11__ ., 0 1 =
WA S# vCC GND
E50 2 DQI HOLD#DQ3 |—L bag
AT 3| wavpppz ¢ 8 =510
oD v pQo = £81

N25Q256A13EF840E
MICRON

Quad SPI Memory

Operating range: 2.7<VDD<3.6V

Title: QSPI
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uSD DI
uSD_D0
uSD_D3
uSD D2
uSD_CLK
uSD_CMD

VDD €90

SR175 gRI82 RIS SR176
SATK SATK TATK 47K

AA
AA

PC9

47K

i

R178 100nF

PC8

PC11

PC10

PC12

PD2

RVS

{_uSD_DETECT =43

MicroSD card

Operating Voltage: VDD no Lower than 2.7V

micro SD card

CN18
PIS008-2000 (SMSO064FF or SMS128FF)

Title: MicroSD
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CNg VDDA
Header 2X1
CN10
PB4 Comp2 INP Header 2X1
VREF+
ER <ADC DAC
£l
VDD =
- 3386P-103(10K) Close to MCU on PCB Close to MCU on PCB,
2
ADC&DAC connector and Reference Voltage
P6 DD
. . COMP2_OUT LDI
Potentiometer  Comparator R STHi3ZL +3V3 Green/H st
T~ : 1 2 PB2
i 3 Comp2 INP o < - 510
VDD PB4 Comp2 OUT LD2
3 Oran
LYz i VOewander iy
RSt o5 i)
LD3
LDR Red /5 .
1 2 36 PC1
LED3
1) < LED3 |
RS2 LD4
VTIONI Blue /¢ s
. 1 2 [/Qexpander
TP9 STisEL R63 T, o350
OAI_OUT o OpAmpl_INP 1K WKUP/TAMPER Button LEDs
i )
= , !
§—OpAmpl QUT__ - OpAmp1 : Rl N/A] VDD
PAT < ! B3
B o RI21 R251
: < L_PA1: OpAmpl INM |||. '|| 5 1 common
P 1K 100
VDD
1 2 Selection
3 1 2 7l
RV2 & S
3314)-1-103 A
Variable gain OY SEL O
0Y DOWN f DWON
OY_LEFT LEFT
OY_RIGHT 4 RIGHT v
JOY_UI wp
PA3 ___ OpAmpl OUT S
PA1 pAmpl_INM
PAO__ OpAmpl INP
. Joystick
Potentiometer/LDR

Title: peripherals
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[ CAN TX

JP4

VDD

efault setting: 1<->2
Default setting: Open

PB9 __R75,, 0
[

N [V5] [ o

{_CAN_RX 258 R76‘v‘v‘v 0

JP6
Header 2X1

RE T
10K
I [eXe
(3]
Us
D RS <l§—
GND CANH 3
vCC CANL 3
R Vref p——o
SN65HVD230

Operating voltage range: 3.0<VDD<3.6V

55
120

CN5
DB9-male

D2

AN24-2BLY]

Optional

Title: CAN
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TKEY CS 2513

|_

C37

22nF(COG)GRM3195C1H223JA01L
ESD resistor close to MCU pad

R40
TRKEY PBI1Z “w
10K
R37
SHIELD gg‘;
SHIELD CS 1K

<----Touch Sensing diameter 10mm min on active shield diameter 12mm min
TS1
TS_PAD

|7

C34
220nF

Title: Touch Sensing
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2512 USBOTG_OVRCR

+3V3 usv
R9 SR2
620 20
SR8 LD6
=3 Ul 47K Red
—I_—§ GND FAULT . CN1
PEs JP19 . +5v|—4 IN ouT 5~ VBUS ©
[ USBOTG PPWR o¥e; EN Cls 5 DM S
Header 2X1 STMPS2151STR 7] PP g
R21 5 D 8
GND =
10K 4.7uF g 2
e Z‘Q-‘ 6 <'t
= 22 = Shield g
Shield =
e (@] =]
= gl S Shield i
== Shield 7
== 10 | £xp 5
USBOTG_PRDY EE13) = 475900001
USBOTG VBUS _} PAY
PATT R3 . 0
USBOTG_DM
— PA12 R4,.0O
USBOTG_DP PATO TG0
USBOTG_ID }
+3V3
$R6
D1 2330
L%, Vbus ID &5
C3 - [
D-+out D+in =
D3 D-out D-in Dl
e Wi ¥
Pup Pd2 | Green
GND D2 il
EMIF02-USB03F2 RIW 2
K Na 9013-S0T23
R261
22K SOT23 JEDEC standard,

USB Full Speed operating range voltage: 3.0V<VDDUSB<3.6V

VBUS OK

transistor pins numbers follow

Title: USB_OTG_FS
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RI129

R128

R124

+5V

decoupling capacitor
close from TSZ124 part

UISA
TSZ1241PT
1

VDD from
power
supply
VDD
Current
direction
UIsB
H TSZI124IPT
+ R136
a W—
/i3 - 3K60.1%
101%]
shunts
R123
1K[1%] differential
amplifier
FDC606P UlsD
12

bypass path current
measurement
path
JP11 N

(Ep N

Current
direction

VDD_MCU

to MCU

TSZI241PT
4, RI2S

180K 0.1%

IDD_Measurement

3K60.1%

IDD_CNT EN

Oscillator frequency 30KHz

uisc
10 3 TSZI241PT UE) RI22
8 1 e > PAS
9| ) \DDC74 10K
5 € s ™ w4
GND  vCC |1+
ol
SN74LVCIG66DCKT ~ 100nF ol2
RI32 = 30
5 VDD
180K 0.1% U6
€76 SN74LVCIGO4DCKT VDD 61
Il |1+ FDCG606P
1oy & Ui4 C72 VDD 220K
i 100nF
Shunt x1000 R127
—a 220K
= PF10
TALVA060PW 1c77 RI34 $RI30
InF 15K 30K

Title: 1DD_measurement
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Default 12C Address:0011010

AGND
AGND
AGND
SPKGNDI
SPKGND2
CPGND
DGND
HP2GND

SDA
__SCLK
CS/ADDR
CIFMODE

MCLK1
GPIO2/MCLK2
SPKMODE
REFGND

MICBIAS1
MICBIAS2
VMIDC

HPOUT2N =

HPOUT2P

HPOUTIFB
HPOUTIR
HPOUTIL

LINEOUTIN
LINEOUT1P
LINEOUT2N
LINEOUT2P
LINEOUTFB

SPKOUTLN

SPKOUTLP

SPKOUTRN
SPKOUTRP

CPCA
CPCB

CPVOUTN
CPVOUTP

029
= 59 1poivpp
T ] AVDDI
Vs 1 ==~ SPKVDDI
D5 SPKVDD2
\Y
VoD +1vs} & ?P‘]/j[?lg
T ] DCVDD
57— DBVDD
o | | e =| vz LDO2VDD
gl 5 = & g 3l 9
slol ool Sl cSlLgl VDD R2 10K g‘; LDOIENA
z o =T = LDO2ENA
g % g 5 g 5 £ 5 "l CIO8||IWF_E6 | yppre
L
= 6 .
o7 == DMICCLK
}7 SAIL_SCKB)—p e = BCLK1
All_FSB e LRCLK1
[__SAIl sSDB 2132 =] DACDATI
AL SDA | Wy ADCDATI
CODEC_ INT}—R122 EGG! G5 ADCLRCLKI/GPIO!
DFSDM_CKOUT EC2 H2
| GPIO3/BCLK2
15| GPIO4LRCLK2
<551 GPIOSIDACDAT2
o - G| GPIOTIADCDAT2
[ | ~— GPIOG/ADCLRCLK2
R23\ 10K (I ¥6
15| GPIOI/BCLK3
Tir| GPIOLOLRCLK3
s 5| GPIOSIDACDAT3
) —=— GPIOY/ADCDAT3
VDD R (=5 &
CLK 71 INILP
GND DOUT INILN
MP34DTOITR % INALPIVRXN
=2~ IN2LN/DMICDATI
U36 ) % INIRP
VDD LR 3—|||- PCO —=— INIRN
CLK DMIC DATIN A8
GND DOUT 1 So] IN2RP/VRXP
NPIIDTOTTR IN2RN/DMICDAT2
P16 WMS994ECS/R
MICBIASI

Operating range: 1.62<VDD<3.6V

VDD
Ad I
R222
D3 PF7 SATL_MCKB
El 0
A3
AS I
A7
B6
()
F9 €125 ==C127 ==CI28
F8 470F | 47uF_ ] 47uF I o1
||-GND
||.GND 3 cN20
R224 R220 .
1K ||'(‘ND
C130 3 CNt
M R225 =
47T0F 180
o] c129
B3 “ R22% PI3028B-3
G8 470F 180
HE R226
croz [ 2.2uF 1K
HT I
G7__Cl04
€103 1 2.20F =
GND
Title: Audio

Project: STM32L476G-EVAL

Size: A3 Reference: MBI144

[ Revision: B-02

Date: 6/24/2015

[ Sheet: 20 of 25

Ays

life.augmented




. c26 c27
STPMS2 power metering oL JI-oxo VDD
100nF Iul‘ .
current L
shunt | a7 ’”
u3 N
STPMS2L-PUR 2 2 2
> e g 54
) 1 ot crp =
21K Exposed
SIgeN el G paT L2 D3 RS0 DFSDM_DATINL>
Se vip ck Pes DFSDM_CKOUT _|
>
) R27
,.;|— j* Iof VN ms3
. . <
external generator input: pins 1 and 3 S 2/8 2 7 o
voltage of complex load: pins 2 and 3 o/ > = = =
shunt voltage :pins 1 and 2 GND
RiX Load =& F o=
GND GND
24
oo}
g Operating range: 3.2<VDD<3.6V
. . c25
PT100 measurement using SigmaDelta STPMS2 ) o VDD
100nF .
VDD
GND "’ -
$R29 us N PR 2
33k3 STPMS2L-PUR 2 & 2 =
= g g E GND
-~ bt crp £ DATn 16—
CUTENE 200 1o Exposed
shunt b ° pos .
SIgeN ped G paT L2 L7 R L PT100 DATI >
Se v ck
R30 7 13
D VIN £ MS3
2/8 % =z ¢
of > = = =
e s o o] o <
GND GND
23

Title: STPMS2&PT100
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EXT/RFEEPROM Connector

CN3
12C_SDA PG13
12C_SDA 3 1 2
C SCL 12C_SCL PG4 3 4 GPIO10_IOExpander2 EXT RESET
VDllﬁl— ; g — SBA~___ .5y
RFEEPROM module MB102 A02 | Open by default |

12C address: 0xA6

F206A-2*04MGF-A
SSM-104-L-DH (Samtec)

| C39 VDD GND
GND-||| H ==
100nF |R42
10K
(SB7
U6 Closed by default
- B0 vee B
El WC
i E2  SCL g’ ggj([’ 12C2_SCL
VSS  SDA 12C2_SDA
M24128-DFDW6TP
M24C64-FDW6TP
GND
12C EEPROM

12C address: 0xA0

operating voltage ranges:

1MHz 64Kbit 12C memory M24C64-FDW6TP: 1.7 to 5.5V
1MHz 128Kbit 12C memory M24128-FDW6TP: 1.7 to 5.5V

Title: RF_I2C_EEPROM
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+
w
<

jad )

<{MC EmeréenciSTOP 269

BE

PC6

MC PWM 1H

Motor control connector

CN2

EMERGENCY STOP
PWM_IH

GND

GND

GND

GND

GND

GND

BUS VOLTAGE
PHASE A CURRENT -
PHASE B CURRENT -
PHASE C CURRENT -
GND

PFC Inductor current
Heatsink Temperature
3.3V Power

PFC Shut down

PFC Vac

Encoder Index

(S}

2CS MC_BusVoltage >

NN IS

SR19

BCd MC_PFC_IndCurr >

MC PWM_IL PWM_IL
L1 MC_PWM 2H PWM 2H
— MC_PWM 2L PWM_2L
= MC _PWM 3H PWM_3H
MC_PWM_3L PWM_3L
{_MC_CurrentA =GO Rl 0 };’ PHASE A CURRENT +
Cla 5~ PHASE B CURRENT -+
IN/A] TGE < PHASE C CURRENT +
[ MC_ICL_Shutout Fh7 f3 ICL shut out
—— | MC_DissipativeBrake ‘5 DISSIPATIVE BRAKE
= +5V = +5V POWER
{_MC _CurrentB pC1 BIO"‘v‘v 0 PEI0 g; PFC SYNC
_L . MC_PFC_PWM )———————= PFC PWM
C13 NMGIET PAO 3] p A
IN/A] C_Enc. Pl 3 ncoder
MC_EncB Encoder B
= MC_connector
{_MC_CurrentC PC2 & 17‘.‘v‘v 0
—Lcm
[N/A] I
= = ( sBI
& —=C4
MC_PFC_sync () Jf ls‘v‘v‘v 0 E [N/A]
C16 g
[N/A] = & C8 Cl1
[N/A] 10nF [N/A]
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