History / Changes
V2.0 Rev.A  First public version

V2.0 Rev.B - Replaced PRTR5V0U4Y by NUP4114UCW1T2G

V2.0 Rev.C - Used STM32F072CBUS as OB chip (128k Flash instead of 64k)
- Connected J400.11/13 to GND to improve shielding on trace cable for TRACEDATAO and RESET
- Specified Samtec part number for J400

V2.0 Rev.D - Replaced F032 OB by K22 type

Replaced Mini USB by Micro USB connector
- Added 2 GND hooks and testpoints for the LEDs
- Connected VREG_INO and VREG_IN1

- Connected J400.11/13 via capacitor to GND to allow for optional power supply here

- Replaced oscillator type EAA501 (obsolete)
- Replaced diodes BAR43C (obsolete)
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* NOTES: ADCLPI7 0]
- MCU GPIO pull up configuration: #SW_A ... #SW_E, #PB, SD_#CD, FS_#PWRFLT VCCSVS
- MCU does not provide a NAND Flash controller, GPIOs are used instead DEBUGIF
- PTB18 (D_BLON), PTE7-9 (DIOx) are PWM capable timer outputs UiB SWDIO/TMS
IRl ADCO_DMO/ADCI_DM3 EXTAL3 MO 2 SWCLK/TCK
FS_#PWRON ADCI_DPO/ADCO_DP3 xTAL32 ML @ SWO/TDO
< FSUSB FS_#PWRFLT ADCI_DM(/ADCO_DM3 B - DI
FS D P #RESET #RESET {DEBUGIF »
FSDN ADCO_SE16/CMP1_IN/ADCO_SE21 L 0o TRACECLK
ADCI_SE16/CMP2_IN2/ADCO_SE22 iq oon —— TRACEDATAQ
EER #RTC_WAKEUP —2—< ——— TRACEDATAT
DACO_OUT/CMPI_IN3/ADCO_SE23 D) TRACEDATA2
< HSUSB HS D_P DACI_OUT/CMPO_IN4/CMP2_IN3/ADCI_SE23 TRACEDATA3
HS D N
VREF_OUT/CMPI_INS/CMPO_INS/ADCI_SEI8
SPI
MOs! USBO_DP
MISO USBO_DM
SPI SCK NC (A0 \KSENE
#CSO NC
#CS1 HSDP e UsBIDP NC 0
#CS2 — 1o bl USBI_DM NC ol
MK66FN2MOVMD18 =H
U1A
N
e g PTCO/ADCO_SE14 PTAONTAG_TCLK/SWD_CLK/EZP_CLK Z e Bt
e B3> PTCILLWU_P6/ADCO_SEIS PTAINTAG_TDVEZP_DI eI RMII_REF_CLK
oy e L1 PTC/ADCO_SE4b/CMPI_INO  PTA2ITAG_TDO/TRACE_SWO/EZP DO geZ——3001R0 RMII_TX_EN
e L PICYLLWU_P7/CMPI_INT PTA3/ITAG_TMS/SWD_DIO (<if-7 RMII_TXDO
#LEDG3 — £ PTCHLLWU_PS PTA4/LLWU_P3/NMIb/EZP_CS b el RMII_TXD1
#LEDR3 SPI0 SCK 2351 PTCS/LLWU_P9 PTAS o= —SPARE AL — RMII_RXDO ETH
#LEDG2 SPI0 WOS| 5571 PTCO/LLWU_PI0/CMPO_INO . RMII_RXD1
(LEDs #LEDR2 | — Bl PTC7/CMPO N PTA7/ADCO_SEI0 e RMII_CRS_DV
#LEDGH #LEDG2 5551 PTCS/ADCI_SE4b/CMPO_IN2 PTA8/ADCO_SEI | IRACEDATAZ — ETH_MDC
#LEDR1 | #LEDR2 2551 PTCO/ADCI_SESb/CMPO_IN3 TAY [k TRACEDATAL —— ETH_MDIO
#LEDGO e 577 PTCIO/ADCI_SE6b PTAIO/LLWU_P22 IRACEDATAD — ETH #RESET
#LEDRO gLEaL > PTCI/LLWU_PLI/ADCI_SETb PTAII/LLWU_P23 (i ST
DIGIN —l #LEDRO D EG12 ETAI2/GMEZAING 9 RMII_RXDO
—E i o> PICI3 PTAIYLLWU_P4/CMP2_IN| (i r—EHLEX00
#SW_A - 5¢51 PICI4 PTAI4 S0
#SW_B — B6e1 prCIS PTALS o —ML TCEN
< DIGIN #SW_C o 5201 PTCI6 PTAIG iy l—L 1XD0
#SW_D e 2> PICIT PTA17/ADCI_SE17 i —ULTXD1
#SW_E e 525 PICIS PTAIS/EXTALQ ot 2—XIALn
#PB 408 PICI9 PTAI9/XTALO XTALout RT200
UART arTT— T I
UART2 RX C: IUDVABEILSE C22 ——C229
UART2 RX ARTE 5> PTDYLLWU_PI3 - = 10p
= e oy s g
FSMC GLE A3l DDLU oA [IT__seare As GND GND
FSMC #OE v LR e D Prayy 10 __sPARE A5 NX8045GB-12.000000MHz
FSMC FSMC #WE A PTD7 -7 - PTA28 HI2 SPARE_A6
FSMC_DJ[7..0] emieibliSaRZ,0) £Sve D0 el PIDBILLWU_P24 PTA29 [l SPARE A7 A ope
SMCWATE FSMC D2 B3| DID? 0 ETH MDIO ]
FSMC_CLE e 555 PIDIO PTBO/LLWU_PS/ADCO_SES/ADCI_SES AT
FSMC_#OE e 5] PTDIILLWU_P25 PTBI/ADCO_SE9/ADCI_SE9 (<fs——= e
FSMC_#WE EFane &35 PIDI2 PTB2/ADCO_SEI2 oi7—cHLAAES AR,
FSMC_#CS e &5 PIDI3 PTBY/ADCO_SEI3 (<i——oriie
FSMC_#WAIT e o5 PIDI4 PTB4/ADCI_SEI0 (2 T > (UARTO »
Lt PIDIS PTBS/ADCI_SEI1 {oigs—A00ES RX
PTBG/ADCI_SEI2 [t
) b0t et PTEIADCI_SEda PTB7/ADCI_SE13 ol —ADCLPT BIEIALAYY
I T 31 PTEI/LLWU_PO/ADCI_SESa PTBS (< e SPAREO
SD_CLK i e PTE2/LLWU_PI/ADCI_SE6a PTBY [s—2-CAREL SPARET
SD_CMD i e PTE3/ADCI_SE7a PTBIO/ADCI_SEI4 (<, —o—AHE2 SPARE2
SD_DO ot PTE4/LLWU_P2 PTBII/ADCI_SEIS (< #RESET (DISPLAY »
< sb SD_D1 | I ENoOTioD PTES BLON
SD_D2 R0 Clet PTE6ILLWU_PI6 DHC
SD_D3 PR ERDIoN == PTE7 #CS
SD_#CD . e PTES SCK
ool 105 sa DIz E5o! PTEOLLWU_PI7 PTBI6 [oEl0 UARTO X MOSI
i2C e 557 PTEIOLLWU_PIS PTBI7 (oI MISO
ScL * _FS #PWRFLT. G3, ggi; ll:¥gi‘8) 1 D _D/i#C
VCCS,USB VCCSV UART PTB20 kRl0  SPI2 #CS ADCLP3 R204 ADC3
VCC3V3 UART4 TX M4 D' SPI2_SCK ADCLP2 R205 _ADC2.
100n uic & {UART4 RX —UART4 BX K: gggg;ﬁf&%—i‘;ﬂ%l}m SEI8 ﬁ;gg; CI2 __ spi2 MOSI ADCLP1 R206 _ADCH
VREG_INO VBAT L6 X :'I;AAIREE;SCLK KJ PTE26 - - PTB23 Cll SPI2_MISO &DCLPO R207 _ADCO,
VREG_INI ES DIC a E M} CH2-4 FS #PWRON H: 27
VREG_OUT VDD | £ R PTE2S C2102=C209==C208==C207
i VKE6FN2MOVMD18 10n 10n 10n 10n
0201 vop [E8
GND 2u2 o = (SPARE BE.TD PARE G, SPARE B6 GNDA GRNDA GNDA GRDA
USBI VBUS VDD F8 = SPARE B4 ADCLP7 _
R212 - SPARE_B3 ADCLP6& History / Changes
SPARE B2 ADCLP5
D K2 | ysp1 vss SPARE B1 ADCLP4 >\_
vss 7 . / SEGGER
vss MCU anal I S T s T son T san” ink™
VCOASV3<——g2+ VDDA vss ¢ veeava Ancchava Py VREF+  VCC3V3 Decoupling for VDD and VDDA " " I " I " J-Link™ Technology
VBERS g VIS VSS 3 ) ping GNDA GNDA GNDA GNDA www.segger.com
vss 1200 R208 i
vss 7 [49R9} ik
GOl VREFL vss s BLM15A<3221SN1D_L(;224_]_C2'25_02'2;_LC22 O | oy | I e | e IS ==L T e closovcy) emPower V2.0 - MCU
VSSA vss 1u 1000 1u__] 100n 4u7__ ] 100n ] toon | 1oon ] 100m ] 100n ] 100n | 100n Size Number Revision
| MKG6FN2MOVMD18 1 T 1 A3 - ev. D
G GND GND GNDA  GNDA
GND Date: 190121 [Sheet 2 / 5
File: _Sheet02 MCU.SchDoc | Drawn: VK
; : | ; | : | 5 | : ; ;




1 2 3 4 5 6 7
veesv
USB Host |
gle
2l3
U300
ouT N 2
_L _L 3| 4RAULT #EN (ot J_
cd ol C324 C304 €305
X ==}
(QE g3 DNP 100n GND 12 —-|__100n
el S GND GND STMPS2161STR GND
ield 52
P S5y R303 GND
SEBE Ty Veesv3 D
5
FS _#PWRON
SRt s oy
GND = FsUSE
FS DI P |—|§g%5 rsop = . nggfz =lEE
FS DI N 53R 1—FfsDON I —
J301 VCCSy_USB e
% R307
HSD N HSUSB
— I HS_D_P {HSUSB »
5301 HS DN
— 101 104 S
Shield - ~ 2+ GND vCC =
i 102 103
a4 NUP4TT4UCW1T2G ==
82 C309
X 1 100n
8 GND GND
GND GND
RMII_REF CLK
VCC3v3 VCC3v3
RMII clock A A RMII_RXDO
J
i a 10n GND
>—=> EN  VCC |—|GND T
) 5 R310 >r>r >r
D Cur L2en 10/100 Ethernet sfeol el el
DSC1001DI1-050.0000T vl i
GND -
SXMOEmASZNDQ
-9 =
SEREEEEPPEEE
SaXAaZsnas=3a=
2E="53°3288 VCCav3
© =8 pEEp
RMII_CRS DV gl RXDV/TEST MDC I ETH MDC S
NoF—24] i TRk [ L__BMILREF CLK . gy REF_GLK
ETH #RESET ' RESET TXEN BMIIL_TX EN BMII_TX EN RM”’TX EN
a4 RMII_TXD0O RMII_TXDO v
RMIl REF_CLK_PHY. peces §¥?D U303 ¥§g? 9 RMI_TXD1 RMIL_TXD1 gm::?;g?
[y 18 BV 1DE RMII_RXDO ETH
catt —% i BonD YR by G230 BMILRXOL ., g RXD1
1 y 6 RMIl_CRS DV o
@b X NC TXER/TXD4 <& Ay ohs. RMII_CRS_DV
R313 S AGND DGND ETH_MDG
VCE3v3 k8 7| BGRESG LINKSTS [eid—< J_ S MDIO — ETH MDIO
BGRES LED2/OP2 &b ETH _#RESET
L oL caracara—cars— £Ex
C312=—=C313=—C314=—C315==C316 GND P =238
Ttos” - to0n ] to0n [ 000 foon 28, 88, Boso
Shield2 L ZZEE22KKEZESE
GND
2 [o]F<F]
4302 e BLM15AG221SN1D L L ~~|~
™. P == X P 20
+ IGND
o — — History / Changes
R315 Speed \
© ﬁ§ 0 {1k ererL ] Link/Activity
2 e = Veccorn
o ﬁg 2 L Link/Activit RX N 1 SEGGER
RD+ FXE GND -
:' E [ D303 J-Link™ Technology
RD- -2 G o1 104 (- www.segger.com
] G\> vee - Tidle
RJLBC-060TAT —=c317 )
. C31 J_ NUPe 11 AU T2G B = A e e emPower V2.0 - ETH, HS USB, USB Host
GND 100n | 10u 10u | 100n Size Nuniber Revision,
GND A3 - ev.
GND GND GND GND Date: 190121 [ Sheet 3 / 5
File: Sheet03 Ethernet USB.SchDoc [ Drawn: VK

J |

7




4 5 6 7 8
VCC3v3
VCC5V_OB t J400 DEBUGIF
SWDIO/TMS
1 2 SWDIO/TMS
£ P Swopon SWCLK/TCK
& 1B 5 6 o SWO/TDO
g |e U S #RESET ol
S 9 10 #RESET DEBUGIF
112 TI TRACEGLK
_L | S TRACEDATAOQ
1516 TRACEDATAL TRACEDATA1
C415
100n 1718 e TRACEDATA2
o TRACEDATA3 TRACEDATA3
ASP-152705-01 R405 TMS/SWDIO R
GND GND -1 R406 TCK/SWCLK R
= TDO/SWO R
External Debug Interface rTE0R}—R421 TR
'W' R407 __ #RESET R
[SASLinN )
OB MCU
vcesvs  Decoupling
AP
Jao1 USB J-Link OB m e e GO m oo J_CAOS—LCAOG—LCAWJ_CAOBJ_CM4
VCCsV_OB BZ8ZBZBEZ3DBEEEE "I toon ] 1oon ] 1oon ] 100n ] 100n
A n.:'n.:'n.:'n.:':'[;ﬂ-ﬂ-ﬂ-zlgg
- = 2 2 z 332 535
bor 33A | 3 3 3 33 23 b
TS 33R g & ¢ 24 53 TEEE
33R g8 2 8 8= SER :
D401 e . £ £ E ER S o
6 1 UART1_RX TDO/SWO AN KOUTE2K VDD 47
—<— 104 101 ——9 LTDOISWO B 2 PTEI/LLWU_PO VSS ¢ GND
S VCC GND = vee3va<t VDD PTC3LLWU_P7 (<52~
103 102 = osn b e | [ VSS PTC2 <
~ USBO_DP PTCI/LLWU_P6 (<6
N NUP41T4UCWiT2G - OBR D N 52] USBO-DM Ten %
8 . 5| USBVDD PTBI9 |-
3 T —— NC PTBI8 (<
3 c410 9 U401 40
] AL PR zrvzowio s
=] - 5dle} ADCI_DPO/ADCO_DP3 PTB3 (i
o @ 5425} ADCI_DMO/ADCO_DM3 PTB2 (il RCCONECE
N PTBl =52 . R408 ‘—"eeim
[ 5] VRem B4 RO REsEr o . N
p—16 | vssa 22 PTAIY (i D405,
58 .oz LTST-C170KGKT
a4 a I fm
Input Supply Selection GNI =S 5 B &
= 3 ri
VCCSY_USB veesy %3 z 3 g
AN L =) = 5 =
D= d ’
s 525553222}232832 9 OB Programming Pads
. 4] SAXASEEREEEREEESYE IJ“OZ 7
z FDCea12P RENEY LA VCC3V3<k— VTref  SWDIO
| —== | ‘I' ) L (1 £ o1 pooi K3l 3 4
| #RES ~ SWCLK
ol > VCC3V3 g .
b < GNDl—=— GND SWO ——
D403 VCCSV_OB - GND TC2030-IDC
BAT54CLT1G MCU_SWDIO
. 5 MCU_SWO
4 | MCU_SWCLK
<[] Q402
32 FDC6312P_ 1 00 VCC3v3
- 3.3V Supply 3u3/1.4A/100mR
o C411
5| o - 10u U400
. 24 pvin SW 8lel =
D404 —L —L 11 SN J[=
b PVIN SW (= &M a
BAT54CLT1G of ol o] A W
A == A
D406 I C400 | C401 o
X
[} 10U 0oy GNDl—3>1 DEF FB
S EN AGND =
D407 RB521S30T1G R ¢, D400 R xa [ 3
N c402 [ FSW  PGND [ 3
£ [* POWER 3n3 o [
RB521S30T1G o green Vout ramp TIVE21508]
Q401 Q403 SND GND GND time 1.6ms ) GNb
BC8468 BC8468
History / Changes
>/ SEGGER
GND GND J-Link™ Technology
www.segger.com
Title
emPower V2.0 - J-Link OB, Power Supply
Size Number Revision
A3 - ev. D
Date: 190121 [Sheet 4 / 5
File: Sheet04 OB_PwrSupply.SchDoc [ Drawn: VK

7




1 2 3 4 5 6 7 8
VCC3V3
o N Expansion Interface Connectors
3 3 NAND Flash
[ s VCC3v3
SPI J500 UART VCC3V3
MOSI SPI0_MOSI SPI0_SCK SCK TX 6 UART4 TX CAN1_TX UART2 TX TX :UART?
MISO —SE0HS0 TS MOSI 5V0 > VCCsV UARTZ BX_ RX gl
3 = E
Sl #%%}é SPI0 #CS0 SPI0_#CS0 4 i\j/lSISO G%I\\IIS [13 EVEENE (4 Al |||
#0571 ~—SPI0_#CS1 ADCO AN ExplIF 0 RX UART4 RX_ CAN1_RX UART
#Cs2 —SEI0 #0S2 Egg gg’: SDA 5V0 >VCCsV 52?3 ;XX EP 4 {UARTO » ngg ';? %D V00 9u gged
o S SCK 3v3 > VCC3V3 RX T i Vo1 S5
DIO GND (——4 2 /02
FSMC D3 32,
I2c Veesvs X Wuerth 613 008 118 21 UART FSMC D4 ping| 128
L /04
A
2C SCL —12C8 SCL GND UART4_TX X UART4 FSMC D5 4 105
SDA 12C3 SDA UART4 _RX RX FSMC D6 4 1/06 53
| J501 FSMC D7 ) vo7 U500 4
Eg N X 6 UART2 TX he 35
A MOSI 5V0 > VCesv s ol #rE R ELFNEAE ne 86N
ADC[3..0 - =— MISO 3v3 > VCC3V3 FSMC_D[7..0] #WE ne =
DIOP 0 i;g - : @ ExplF 1 GND 5] UART2 RX SMONALE Eixg gti r TE ne f‘g
DIO[2-0] AN RX FSMC_CLE CLE ne
SDA 5V0 >VCCsV FLASH FSMC #OF ~——ESHO OF 5o #CEI ne (5
SCK 3v3 > VCC3V3 FSMC_#WE 22l HCE2 ne -
DIo1 8 pio GND —2—4 FSMC_#CS ~——FSMC #CS 1 29 ne 8
m FSMC #WAIT QY YYYLYLYY
S W UerhIE1Sl008KigI) 1 FSMC_#WAIT VCO3V3— #WP > > 228222222
T GND REDE olel  slzlaalz]alels)=]
bt B2 B ] P e A B 1 P S
oe s ta
i 3 scx L 3 ——— Toon T 00
MOSI 5V0 >VCCsV N
=— MISO 3v3 > VCC3V3
SPI0_#CS2 4 cs GND 52— GND
ADC2 AN ExplF 2 RX UARTO RX
SDA 5V0 >VCCsV .
o02 T SCK 3v3 >VCC3V3 Spare Signals
DIO GND (——4 |
{SPARE_A[8..1]>
DISPLAY 2x Wuerth 613 008 118 21 1 SEREENE]
MOS| —SP12 MosI GND LEDs
MISO ~—SPI2 MISO J505
SCK —SPI2 SCK SPARE A1 1 3 SPARE A2 VCC3V3
#0S —SPI2 #CS SPARE_A3 3 4 SPARE A4 LEDs D500 R512
2 w1 :I
: D #RESET SPARE_A5 SPARE A6 #LEDRO
DIETFLAY #REDS/EE D _D/#C Di | Module C SPARE A7 3 g SPARE A8 ::::Eggg red ' S30R
BLON —DELON_ ispayliioguiel-onnecion GND—— 9 10 —>VCC3V3 #LEDR1 LEDO
SEQEE D _SPARE1 VCCs5v Header 2x5 (_LEDs ?:IIZEBE; #LEDGO 4 w1 225(;3
SPARE2 ~—DSPARE2 LS04 SPARE_B[6. 1] memioAlilCul #LEDG2 e 195 KGJAKT
T 1 2 #LEDR3 ~—— h
3 4 > VCC3V3 #LEDG3 *—
D D#C J506
5 6 D501 R514
D_SPAREQ 12C3 SDA SPARE _B1 SPARE B2 #LEDR1 2 w1 1
D_SPARE1 ; lg 12C3 SCL. SPARE B3 ; i SPARE B4 red! N 330R
D_SPARE2 11 12 \SPARE_B5 5 6 SPARE_B6 LED1
SPI2_MOSI
SELAANISO B GNDF—— v aepat 4 wig 3 PR
SPI2_SCK. 1’7 18 o green
R511
VCC3V3 10k SPI2_#CS 19 20 Header 2x5 LTST-C195 KGJRKT
Socket 2x10
D502 R516
GND HEDR2 2 w1
=i 330R
Navigation Button LED2
MepG2 4 wig 3 ROl
DIGIN SW500 green
veesvs uSD Card Connector 4SW_A ﬁiﬁ g A COM LTST-C195 KGJRKT
A #SW_B wIc B
{_DIGIN #SW_C @ D503 R518
VeV WD #SW D S g [ seoRs 37w | rasee
C502 #SW E B red
o #SW_E E SHDI
g —| |—|GND #PB SKREABEOIC asio LED3
100n GND MEDGS 4 w4 3
J503 P800 oo 1 220R
SD D2 T T 8688684 LTST-C195 KGJRKT
S0.Ls CD/DAT3 38388583
SD_CMD Rotary Input User Button DHDDD 00D
@ 9a GND pcooonooQ
—— VDD SW1 2 FFRFFFFFEF
SD CLK e swi 2 VCC3v3
o SD DO | 10a
SD_CLK DATO SW2 a _—
SD_CMD SD D1 8 DATIL SW2 10b. oos N o History / Changes’
5 Lo __, Wuerth 693071010811 PT-15NV12103A + 5371 >\_
< ) | 1 &b /_
gg—gg SND GND ] SEGGER
SD. #TCD SD_#CD .
= J-Link™ Technology
GND www.segger.com
Title
emPower V2.0 - |0, NAND Flash
Size Number Revision
A3 - ev. D
Date: 190121 [Sheet 5 7 5
File: Sheet05 IO_Flash.SchDoc [ Drawn: VK
1 2 3 4 5 6 7 ‘ 8




