Page 2

Two LPCXpresso sockets
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PLCC44 socket
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Communication interfaces
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User interface (OLED and Joystick)
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Interface to motor driver part

Design Overview

MCU and interfaces Interface to Motor electronics
motor elect.
Socket(s) for LPCXpresso
PLCC44 socket Input voltage protection
CAN interface SWD/JTAG interface (for PLCC44 socket) Interfac? Slgnals Power supply: +11V, +5V, +3.3V
has "C-" prefix
USB-device interface Reset generation Temperature sensor 4-phase drivers
UART-to-USB bridge Jumpers Current measurement
RS485 interface Voltage measurement
Ethernet interface OLED Interface signals Sensor inputs
= :
Joystick has "E-" prefix
Connector to external controller
\ /7 \ /7 \ /
WV WV WV
Schematic page 2-5 Schematic page 6 Schematic page 7-10
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Sensor inputs

Page 8

4-phase output drivers

Page 9

Phase measurements

Page 10

Power supply and break functionality

UL = UnLoaded = normally not mounted component.

Default jumper settings are indicated in the schematic.
However, always check jumper positions on actual boards
since there is no guarantee that all jumpers are in default place.

Rev A
Added R142 and R143. Changed R32 to 2K pullup.
Changed R32 to 24K. Added SWD connections to J2.
Changed value on R96/R97/R98. Changed input
polarity and VREF1 connection of U17/U18/U19.
Added R144/145/C81.

Rev PA6

Frozen design - for layout
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Signals available in area between board edges

LPCXpresso pinning

GND

VIN (4.5-5.5V)

not used

RESET_N

P0.9/12STX_SDA /MOSI1 / MAT2.3

P0.8/12STX_WS/MISO1/MAT2.2

P0.7 /12STX_CLK/ SCK1/MAT2.1

P0.6/12SRX_SDA / SSEL1/MAT2.0

P0.0/RD1/TXD3/SDA1

P0.1/TD1/RXD3/SCL1

P0.18/DCD1/MOSI0 / MOSI

P0.17/CTS1/MISO0 / MISO

P0.15/TXD1/SCKO0/ SCK

P0.16 / RXD1/SSELO/ SSEL

P0.23/AD0.0/ I2SRX_CLK / CAP3.0

P0.24 / ADO.1/I12SRX_WS / CAP3.1

P0.25/AD0.2 / I2SRX_SDA / TXD3

P0.26 / AD0.3/ AOUT / RXD3

P1.30/VBUS /ADO0.4

P1.31/SCK1/ADO0.5

P0.2/TXDO0/ADO.7

P0.3/RXD0/AD0.6

P0.21/RI1/RD1

P0.22/RTS1/TD1

P0.27 / SDAO / USB_SDA

P0.28 / SCLO/ USB_SCL

P2.13/EINT3/12STX_SDA

P1.18/USB_UP_LED /PWM1.1/CAP1.0
P1.19/MCOA0 / USB_PPWR / CAP1.1
P1.20/MCI0 / PWM1.2 / SCKO

P1.21 /MCABORT / PWM1.3 / SSELO
P1.22/MCOB0 / USB_PWRD / MAT1.0
P1.23/MCI1/PWM1.4/MISO0

P1.24 /MCI2 / PWM1.5/ MOSIO
P1.25/MCOA1 / MAT1.1

P1.26 / MCOB1/ PWM1.6 / CAP0.0
P1.27 / CLKOUT / USB_OVRCR / CAPO.1
P1.28 / MCOA2 / PCAP1.0 / MAT0.0
P1.29/MCOB2 / PCAP1.1/MATO0.1
P3.25/MAT0.0 / PWM1.2

P3.26 / STCLK / MATO0.1/ PWM1.3
P4.28 / RX_MCLK /MAT2.0 / TXD3
P4.29 / TX_MCLK/ MAT2.1 / RXD3
P0.19/DSR1/SDA1
P0.20/DTR1/SCL1
P2.9/USB_CONNECT / RXD2

Sockets for LPCXpresso (LPC11x14 / LPC1343 / LPC1768)

LPCXpresso LPC1768

Dual row holes (2x27), 100 mil spacing

%
+
SLGND ¢ 41

Gfo
—V c12
—J13
_BESET (14
—PWMALL ¢ 15
_PWMBL1 ¢ 16
_PWMGIT gy
—C-PWMD-l ¢ 1.8
—CANBD ¢ y1-9
—CANTD ¢ 1-10
__C-CURR-TRIP-BST ¢ j1.11
—CJ1-12
—UABT.TXD ¢ J1-13
_UART BXD ¢ 144
_CGBEMEA ¢ 145
_CG-PHA-CUBR ¢ ji.16
—G-BEMEB ¢ 1-17
_CPHBCURR ¢ jy.qg
—GBEMEC ¢ 1-19
_CG-PHG-CURR ¢ j1.p0
_CGVZERQ ¢ gy
_CURRENT ¢ j1p0
_OIEDEN ¢ 103
_BS4BSRIS ¢ 104
—UART BS485 ¢ j1-25
—AIN-CTBL ¢ j1-26
—C 127

Can alternatively be

PMEG2010AEH or PMEG1020EA

100 miI spacing

LPCXpresso pinning

LPCXpresso pinning

Dual row holes (2x27), 100 mil spacing

Can alternatively be

PMEG2010AEH or PMEG1020EA

o
>
el
+ R2
J2-28

LPCXpresso LPC1114/LPC11C14/LPC11U14/LPC1343

LPCXpresso pinning

|
|
|
|
i
|
i
i
i
|
|
R1 !
r VOUT (+3.3V out if self powered, ' GND - VOUT (+3.3V out if self powered,
= 128 | o Tt P | GéND ¢z i ss6 135 ot oo P
—€J1-29 not used | VIN (4.5-5.5V) YV PP € J2-29 not used
I
—¢ J1-30 not used ! not used —¢J2-3 —€ J2-30 not used
—C€ J1-31 not used | Reset/ PIO0_0 —BESET ¢ yo4 —¢ J2-31 not used
i
_ETHRXN ¢ 130 RD- ! PIO0_9/MOSI/CT16BO_MAT1/SWO | _C-PWMBL ¢ jo5 232 not used
_ETHRXP ¢ 133 RD+ i PIO0_8 / MISO/CT16B_MATO _CPWMBH ¢ og 233 not used
_ETHTIXN ¢ y34 | TD- ! PI02_11/SCK __C-BREAK-STSO ¢ jo.7 234 not used
_ETHIXP ¢ 435 | 1D+ i PIO0_2 / SSEL / CT16B0_CAPO __C-BREAK-STS1 ¢ jo.g 235 not used
_USBDM ¢ 136 P0.30/ USB_D- ! PIO1_7 / TXD / CT32B0_MATA _UARTTXD ¢ jog _USBDM ¢ o3s USB_DM 10roLPC1114
I
_USBDP ¢y P0.29/ USB_D PIO1_6/ RXD / CT32B0_MATO _UART BXD ¢ jo. _USBDP ¢ o USB_DP PIO2
J1-37 + ! J2-10 J2-37 m 4114
_C-PWMA-EB1 ¢ yq- P0.4/12SRX_CLK/ RD2 / CAP2-( ! PIO0_7/CTS _C-CURR-TRIP ¢ jo. _CPWMAH ¢ o PIO0_1/CLKOUT
J1-38 ! J2-11 1238 | EO0py A2/ USE FTOGGLE
_C-PWMA-FB2 ¢ 4139 P0.5/12SRX_WS / TD2/ CAP2.1 | PI02_0/DTR _C-SENSE-A ¢ jo.q2 USB VBUS ¢ jo.39 PIO0_3/ USB_VBUS
|
_2CSDA ¢ 140 P0.10/TXD2/ SDA2 / MAT3.0 ! PIO2_1/DSR _CSENSEB ¢ o3 2C_SDA € J2-40 PIO0_5/ SDA
_PCSCL ¢ gygy P0.11/RXD2/SCL2 / MAT3.1 i PI02_2/DCD _CG-SENSEC ¢ joqg _IPCSCL ¢ yogy PIO0_4/ SCL
i
_PWMAHL ¢ jyg0 P2.0/PWM1.1/TXD1 ! R/PIO0_11/ADO/CT32B0_MAT3 _CPWMAL o5 PIO19 ¢ gogp PIO1_9/ CT16B1_MATO
I
_PWMBH1 ¢ 143 P2.1/PWM1.2/RXD1 ! R/PIO1_0/AD1/CT32B1_CAPO _CUBRENT ¢ o1 P10 ¢ o4 PIO1_10/AD6/CT16B1_MAT1
_PWMCHT ¢ j144 P2.2/PWM1.3/CTS1 } R/PIO1_1/AD2/ CT32B1_MATO _GPWMCH ¢ o7 _C-BEMEC ¢ g4 PIO1_11/AD7
|
_CPWMDH ¢ 145 P2.3/PWM1.4/DCD1 ! R/PIOT_2/AD3/CT32B1_MAT1 _CPWMCL ¢ o8 OLED_EN C Jo-45 PIO2_3/RI
4146 P2.4/PWM1.5/DSR1 | SWDIO/ PIO1_3/AD4/ CT32B1_MAT2 | _PIO1 3-SWDIO ¢ jo.19 UART_BS485 ¢ jo.45 PIO2_4 T
|
__C-BREAK-STS1 ¢ j1.47 P2.5/PWM1.6/DTR1 ! PIO1_4/ADS5/CT32B1_MAT3/WAKEUP| _C-BEMFA ¢ joop - -TRIP-BST j.47 PIO2_5 I
or
o VAo M T P2.6/PCAP1.0/RI1 | PIO1_5/ RTS / CT32B0_CAPO _BS485-BTS ¢ jp.o1 _IOY G ¢ oys PIO2_6
|
oY U ¢ gy P27 /RD2/RTS1 ! PIO1_8/ CT16B1_CAPO _AN-CTRL ¢ joop oY U ¢ gayg PIO2_7
_JOYD ¢y P2.8/TD2/TXD2 l PI00_6 / USB_CONNECT / SCK __USB_CONNECT ¢ jp.23 _JOYD ¢ asp PIO2_8
|
_JOYR ¢ s P2.10/EINTO/NMI ! SWCLK/ PIO0_10/SCK/ CT16B0_MAT2 | __PIO0_10-SWCIK ¢ jp.04 _JOYR (o PIO2_9
_oYL ey P2.11/EINT1/128TX_CLK | PIO3_0 —¢Joos oY _| ¢ Jo-52 PIO2_10
i
_C-CUBR-TRIP ¢ .53 P2.12/EINT2/ 12STX_WS ! PIO3_1 ¢ U226 ¢ Jo53 PIO3_3
i
J1-54 GND ! Plo3_2 —C J2-27 Jo-54 GND
GND ‘ GRD
|
|
| - 1 [TSELLINK | JP1
. . | | 2 |
Dual drive of PWM signals ! y s| ==
h h !
(one pin shall drive and ; ‘
; _C-BEMFB 1 [ SELLINK | JP2
the other shall be input) ! ; S
| - -
|
PWMAH1 R C-PWMA-H '
PWMAH2 R '
PWMAL 1 R C-PWMA-L P — e
PWMAL2 R T i
I H H .
PUMAH s, ceamsn | Multiplexing of analog measurment signals
EWMEH2 in | a Embedded
PWMBIL 1 C-PWMB-L »
PWMBL2 R T | e e Artists
! + +
i ‘
EWCHS fg——CBCH ! o NE (C) Embedded Artists AB
' Y 3 U1GS1 ‘
BwMoLL R ——CRUMCL s 74L\I$C1G3157GW U1GS2 TITLE: Motor Control Evaluation Board rev A
: C-DC-LINK 3 A o &
| C-INP-CURR [ v |4 CURRENT Document Number:
| TANCTRL [ 6] aum
! GND
|
i
H
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+3V3

+3V3

VDD
GND
GND
RTCK
NC

TMS_SWD
TCK
TDO_SWO
TDI

TRST

PLCC44 socket

PLCC44 socket for LPC1114 (and future PLCC44 versions)
(Note: Do not insert MCU in PLCC44 socket simultaneous with LPCXpresso Boards)

10

u2
LPC1114

12MHz

+3V3

50R

— 50R_PION_10-SWC

R19 R ~10-
R0 50R _G-PWMB-L

AR

JTAG

[0)
z
o
o [N fon feo [

| R21—— 50R RESET

24K

VDD

VsS
Vss

XTALIN
XTALOUT

RESET/PIO0_0
PIO0_1/CLKOUT/CT32B0_MAT2
PIO0_2/SSELO/CT16B0_CAPO
PIO0_3

PI00_4/SCL

PIO0_5/SDA

PIO0_6/SCKO

PIO0_7/CTS
PIO0_8/MISO0/CT16B0_MATO
PI0O0_9/MOSI0/CT16B0_MAT1/SWO
SWCLK/PIO0_10/SCKO/CT16B0_MAT2
R/PI00_11/AD0/CT32B0_MAT3

R/PIO1_0/AD1/CT32B1_CAPO
R/PIO1_1/AD2/CT32B1_MATO
R/PIO1_2/AD3/CT32B1_MAT1
SWDIO/PIO1_3/AD4/CT32B1_MAT2
PIO1_4/AD5/CT32B1_MAT3/WAKEUP
PIO1_5/RTS/CT32B0_CAPO
PIO1_6/RXD/CT32B0_MATO
PIO1_7/TXD/CT32B0_MAT1
PIO1_8/CT16B1_CAPO
PIO1_9/CT16B1_MATO
PIO1_10/AD6/CT16B1_MAT1
PIO1_11/AD7

PI02_0/DTR/SSEL1
PIO2_1/DSR/SCK1
PI02_2/DCD/MISO1
PIO2_3/RI/MOSI1
(CAN_RXD) PIO2_4
(CAN_TXD)  PIO2_5
PIO2_6

PIO2_7

PIO2_8

PI02_9

PIO2_10
PI02_11/SCKO

LPC11C14

(PI02_4)
(PI02_5)

PIO3_4
PIO3_5

| 22 UART_RS485
25 C-CURR-TRIP-RST

DIO
LK
(SWO - not available on LPC11xx but signed routed anyways)

45 ohm impedance routing, 90 ohm differential
No tracks within 10 times trace width
No via's and no sharp angles
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Communication interfaces (Ethernet, CAN, USB, UART-over-USB, RS422/485)

RJ45 Ethernet Connector
(for LPC1768)

+3V3

USB device interface
(for LPC11U14, LPC1343, LPC1768)

3 2 ETH_TXP 1g=1J4GS1

Q ? 2 |

BC857B ECT ETH_TXN ac !

e ETH_RXP A

Used by LPC11U14 / LPC1343 5

o !

J5 ol v J:i
USB MINI-B e Sl 2 o
R26 SB_VAUS L7 _L°8 L vE b8
- 100nF | 100nF J TS T3

GND GND LEDs not connected
éﬁD (LEDs are on LPCXpresso board)

|
|
|
|
|
|
|
|
|
|
!
|
(1K5 pull-up is on LPCXpresso LPC1768 board) : ETH_BXN
|
|
|
|
|
|
|
|
|
|
|
|

45 ohm impedance routing, 90 ohm differential e
No tracks within 10 times trace width

TEemE,
I

; } ;.
AR
24
© vee
LINE1
LINE2

M1
o [
©

|

\

\

\

I

X

\

\

\

\
el
|2
el
| =)
El

L

I
J5s = No via's and no sharp angles | H
o0nF ; CAN interface (for LPC1768)
oo i ! (LPC11C14 has on-board tranceiver and connector)
~ D1 |
ol | U3
T+ ] 1on/500v PRTRSVOUZX | TJF1051T/3
! CAN_TD 1 7 8, g CAN-H
| e @7
! © ! 70y J7-7 CAN-L
GND ! 5 51 vio wvee |2 60y 7.6 GND
i 7.
! c11 s | ¢ oo |2 ci2 %
””””””””””””””””””””””””””””””””””””””””””””””””””””””” *‘ 1;‘100% 100nF
. . !
UART'tO'USB brldge |nterface 1 GND GND GND GND
I
L1 R143 I i
— 1 BESET > |
MI0805K400R-10 OR + ‘F
’ Us of [x |
o1 cis 4lots - FT232RL gye
100nF S 29 1 '
™ —= VCC TXD |
100nF | 22uF/16V R 4 vécio o B ! RS422/RS485 t . RS422 or RS485
GND J_ RTS# > 1 ransceiver Insert jumpers for RS485.
GND  GND C17 L9 pesers  crs# i |
1000F 27 ooy o e ! P == Default for JP4
o 28 o0sco  DCD# ;TO o ! * Us JP4
USB MINI-B Ri# = 2 ! SN65HVD35 4 a3
x + ol [x
___ 45 ohm impedance routing, 90 ohm differential causo |28 Reo Y | RX ; 2l | e 2 1 RS4xx Interface
—_— No tracks within 10 times trace width cBust |22 !
1 : No via's and no sharp angles 171 3vsouT CBUS2 RED i 2 | go 2X02 5@ J7-5  Rx+(input)
M T ] [ CBUS3 i { R30 — OR 3 | ReB_ A |2 )
3 + “ 118 yepop  ceUSs X | B |1 4Q) J7-4  Rx- (input)
4| L— 1 . [ 16 (spom 500R LED2 | B5485-RT5 41 pE
5 ! ] ——d1— j_— RSP E—— o8 TEsT [ GREEN i 51 o z -0 ? ‘ ’—3® J7-3 Tx+ (output)
- o GND ! Y
Xo g g & _Lcis _|c1o _Lceo oo [ ! 51 ano \ 2@y y7-2  Tx (output)
> S = T a7 | 470F ——100 2 GND H ol [x 3l [¥ GND NC (2
J6s p p! n! D |A ' 2lls elly 1@ J7-1  GND
I
&b o o GND !
~ ca1 (s} | GND GNDGND 2X02 120R D
2Lz | I o
10n/500V D2 I m o m S 5 Termination resistors  emmms Default for JP5
PRTR5VOU2X | |
| H H |
i ; UART multiplexing |
| TS e |
o E | &) s
| | aly B |1 ? |
. A#B 08— | .
! ; (C) Embedded Artists AB
U8G$1 ;
i e Gat57GW u7Gs2 UsGS2 C22 i TITLE: Motor Control Evaluation Board rev A
3 2 2 100nF
| A o a |
_UART.TXD 4 | .
! — 4Ly B [ ! Document Number:
! e N o céko  cfo !
. High: UART-over-USB .
! Low: R8422/485 ! Date: 2010-18-18 23:45:27 Sheet: 4/10




User interface with OLED and 5-key joystick

96x64 White OLED with 12C interface

+3V3
+3V3
+3V3

J_CZS J_CZ4 C25

§[]é 1;4u7/16V 1;4“7/16\/ Im-mom: OLED1
o o X Us-oeeaHswAGo1

/[\

5-key joystick switch

12C address (0x50): 1.0.1.0.0.0.0.RW

a Embedded
Artists
(C) Embedded Artists AB

TITLE: Motor Control Evaluation Board rev A

Document Number:

|
i
i
i
i
i
i
i
i
i
i
i
i
|
[ 1
> 1
2 | PMV65XP 1 fone
! +11V e VCC-OLED I 2 lovce
! Lal 3 lovss
C26 4
m[]xoxv-xwxmx ! VDD
ol Sl slUo ¥lic Slio | 5
T~ T+~ O7+~ T+~ @CT+~ | 4u7/16V 6 ,‘XDD‘O
oY D R45 i ~—1°B
: B BS2
270R ! GND RESET S St
JoY R R46 | 2 2 tores
_| | 3 jeoick
270R | + o [OWR
R48 ! RD
Joy_u — SwWi ! o |x UsGs So |2C,SCIL; 13 lono
ﬁé%R ALPS-SKQU ! = 74LVC1G04GW 3 t 15 g;
Joy ¢ b 5 a ! MMBT3904 16 tans
A5z ! 15 o0s
i
QY. 3 9
- ! © s i High: Not enabled 201200
270R 23 & ! igh: Not enable D7
: Low: VCC-OLED enabled 21 lo|REF
i o GND 22_16VCOMH
! 2 28 _lovce
) ! + 24 _1ovss
C28 |C29 [C30 [C31 |C32 ! oo ol I <[l o | _LC33 C34 25 |one
= == == == == S BLSBLISBLS
100nF | 100nF | 100nF | 100nF | 100nF | U>9G$2 e e Bl u7/16vV 100nF
i
v, pod pvd 7, hvd 2 ¢ .
GND GND GND GND GND | [0 GND GND GND GND GND GND  12C address (0x3C): 0.1.1.1.1.0.0.RW
|
| GND
|
7777777777777777777777777777777777777777777777777777777777777777777777777 +777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777<
I
I
I
I
I
I
i
|
i
. ! .
32Kbit 2C-E2PROM ‘ Reset generation
i
: o
! >
| . e
| >
| ?
: gl
' T
ut1 i u10 o o
24LC32AT-/OT ! swz  MIC6315-29D3UY or STME315SDW13F 3 gy EE
1%c i T RESET vee |4 E
| " 3 | MR# RESET# |2 RESET
1 12C_SDA i 1 )
— SCL- - | GND
. | LSHELDL C35
i =
! J7 2.93V threshold 100nF
i GND GND GND
! &fip
i
i
i
i
i
i
I
I
I
I
I
I
I
i
i
i
i
i
i
i
i
I
!
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"C-" prefix on control side

<—

Interface between controller and motor electronics

"E-" prefix on motor electronic side

—>

All signals normally connected

p—
C-PWMA-FB1 1 2 E-PWMA-FB1
C-PWMA-FB? 3 4 E-PWMA-FB2
C-PWMA-H 5 6 E-PWMA-H
C-PWMA-| 7 8 E-PWMA-L
C-PWMB-H 9 10 E-PWMB-H
G-PWMB T 12 E-PWMB-L
C-PWMC-H 13 14 E-PWMC-H
C-PWMC-|_ 15 16 E-PWMC-L
G-PWMD-H 17 18 E-PWMD-H
C-PWMD-| 19 20 E-PWMD-L
C-SENSE-A 21 22 E-SENSET-A
C-SENSE-B 23 24 E-SENSE1-B
C-SENSE-C 25 26 E-SENSE1-C

E-BRAKE-CTRL

E-BREAK-STSO

E-BREAK-STS1

0000006000600606006606606060660060 §
000000000000000000000000000000

C-CURR-TRIP 33 34 E-CURR-TRIP
- 5 X 35 36 E-CURR-TRIP-RST
C-BEMFA 37 38 E-BEMFA
C-BEMFB 39 40 E-BEMFB
C-BEMFC 41 42 E-BEMFC
C-VZERQ 43 44 E-VZERO
C-DC-LINK 45 46 E-DC-LINK
| - 47 48 E-PHA-CURR
X - 49 50 E-PHB-CURR
| - 51 52 E-PHC-CURR
C-INP-CURR 53 54 E-INP-CURR
+11V 55 56 E+11V.
+5V 57 58 E+5V
+3V3 59 60 E+3V3
E-SENSF2-A
E-SENSE2-B
E-SENSF2-C
Connector for optional
external control
J8
E-PWMA-FB1 1 0 o 2 E-PWMA-FB2
E-PWMA-H El a4 I E-PWMA-L
E-PWMB-H 515 ol6 E-PWMB-L
E-PWMC-H 715 ol8 E-PWMC-1
E-PWMD-H ol o]0 E-PWMD-L
E-SENSF1-A 11l o2 E-SENSF1-B
E-SENSF1-C 1Bl o4 E-SENSE2-A
E-SENSF2-B 1515 o6 E-SENSF2-C
—17ly ol
E-BRAKE-CTRL. 1915 o020 E-BREAK-STSO
E-BREAK-STS1 21 o of 22 E-CURR-TRIP
E-CURR-TRIP-BST 231 5 )24 E-BEMFA
E-BEMFB P D P E-BEMFC
E-VZERQ 2716 of28 E-DC-LINK
E-PHA-CURR 290 o 30 E-PHB-CURR
E-PHC-CURR 3115 of22 E-INP-CUBRR
OLED_EN OLED _EN 3315 o34 12C_SDA
12C_SCIL 12C_SCL 35*> o 36 E+11V
12C_SDA E+3V3 a7l olse E+5Y
390 P 40 E+3V3
2X20 a Emhedljed
X Xo Artists
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H Upper position: Optional pull-up for Hall sensors
Sensor inputs (Hall or QEI)
Lower position: Pull-down for Quadrature Encoder sensor

Sensor interfaces

D5
ESENSELG % PMBD7000  Reg o

T
i
i
I
I
I
i
I
' E+5V R60 10K .
| p— 60— 10K 1 [TSELIINK | JP7
! Esava R61 33K3 | -~
: BMeD7000 %
. E-SENSF1-A A 62 GND
‘
! F'S K
:
I
| o
Temperature sensor ! R85 10K+ ["SECTRK ape
; | [ S LLA 2
Mounted close to output drivers | e e | 2 Ly O
! - AND
D4 4; 2o
| >1PMBD7000 R65 ) V92
: E-SENSF1-B — ‘ 3 D093
U2 ! I A ———4—>-Ous
LM75A | _E+BY 5
>-QJ9-5
e 3] soa vee 2 | GND MSTBV5
— SCL A0 B !
3
- 0s Al !
4 anD A2 B ! L R66,— 10K 1 EL-LINK gpg
! R67 33K3 | _-—
GND AND ! L
I
! :
I
I
I
I
'
i

GND
F ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,
! Separate QEI sensor inputs _
| (optional inputs, not supported by LPC1xxx family)
i E+3V3
7777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777 Bl D6
E-SENSE2-A & PVBD7000 R6S
A 1K R70 33K
Pin list connector for easy access for sensor signals X GND
y g GND GQND L1 Quto
1 Biien7000 R71 “=>-Outo2
E-SENSE1-A 1fe E-SENSE2-B — 3, >-OJ10-3
—ESRNEEE 4 g;gj I K R72— 33K iy Outo4
E-SENSE2-A 4{
E-SENSE2.B 2{ GND —E+8V 5.y 0105
E-SENSF2-C S : GND MSTBV5
J11 D8
&b ) . PMBD7000 RT3
I K R74 33K
GND
GND
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4-phase output drivers

i
. . !
Gate drivers Phase drivers ;
D i
E+11V . . . FBLL5819 2 i
c C! c g SoonF z |
37 38 39 220nF/25V
10uF/25V| 100nF | 100nF u13 = RS Q4 J |
HIP4081AIBZ Q4 INaR6-40YS % D10 !
6 Mvon o Lt B PRLL5819 : .
15| oo 0 i Current rating: 17A max
D D .
E-EWMA-H ¢ ¢ 2l gw  Bee [0 I p1ip1 !
E-PWMA-L 5 | L Qs D12 1
18 PSMN2R6-40YS
E-PWMB-H A 5O o7 R76 J¥ A PRLLsS19 !
E-PWMB-L 6 | ALl ‘ 5RT ,
E-CURR-TRIP 31 bis AHo U :
AHS |12 !
8 » |
9 EgEEt Ao (18 2 1
ALS 14 > |
R79 |
N4 N4 4 10 Q6 '
~| S | |S VSS AHB D13 |
sl ELls C40 PSMN2R6-40Y:
ereEre 200nF/25 5R1 SMN2R6-40YS | . A PRLLS819 !
GND D14 - D15D2 :
GND GND FL].L5819
‘ D15D1 0
PEMN2R6-40YS D16 i
10uF/25V R8O e A PRLL5819 :
5R1
i
GND :
g |
D17 2 i
Ei11y P;!_L5819 a1 !
-Lc -LCM C45 g;()anlzsv SSMN R6-40YS D18 i
ui4 —_— 5R1 2R6-40 A PRLLS819 i
10uF/25V| 100nF | 100nF o og1AIBZ = o !
% \ D19D2 !
VDD BHB 0
15| voa D19D1 i
epwmey 0 GND GND 2 sho 143 PoMNZRG-40YS D20 i
= = = I
T ] BHS Re2_ Ji A PRLL5819 :
18
E-PWMD-H 7l s [ o 1
E-PWMD-I_ 6| Al i
L
E-CURR-TRIP 3 | ps Ano |1 » ! T
AHs 112 a i I
8 | e 3 i ! Low-side current measurements
9 1 pEL a0 |8 R83 1 i
ALs |14 Q10 D21 i I
« Me . © 5R1 PSMN2R6-40YS | & PrLLssio ; !
HIERIE vss AHB ca6 g ! .
L 220nF/25V D23D2 ! !
GND D24 = D23D1 on ! ! 7000 K
chp &b PRIL5819 D25
| >," R87 PSMN2R6-40YS | A PRLLSB19 | :
ca8 5R1 : | :
10uF/25V : |
I
: T
I
I = ' :
&fip e | l
rTo ! I
777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777 -1 | i oD &N
! b e e e e e e e —
. . ; |
Phase A mid-point measurements | o |
F,,,,
E-PWMA-H |
E+ava ! l a Embedded
o D26 allg | Artists
ol o PMBD7000
U16G2 TTs - K |
LMV393 x . 3 4 |
5 ! N
7 ! E-PWMA-FB2 ° ! TITLE:
gy !
i Document Number:
I
afio ) cfp

PHASEA
PHASEB
PHASEC

PHASED

U15_SUPPLY
AD823
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Phase measurements

S PHASEA T TTTTTTTTTTTTTmmeT T T PHASEAR™ T TTTTTTTTTTTTo H Connector to motor
| — PHASFB | — PHASFB-R |
i PHASEC i PHASEC-R ) i
! — PHASED ' Res Current rating: 177A max !
PHASEA ) 1 QJiz1 Phase-D
i ' OR005 R97 | \ /
PHASEB ; ; b ; 25 Oui22 Phase-C
PHASEC ‘ ‘ oo RoE <X 3y Quizs Phase-B
! ! 0R005 ! 7/ \
PHASED ! ! ! 4y Quiz4 Phase-A
; ; ' VBUS
; Phase voltage measurements ; In-phase current measurements ; T 5 Oures VBUS
‘ _Es3va ‘ | SHUNT, 6 ¢ Break shunt
! ! ! Q126
| - D27 | |
| ) | | ND
: i T, APMBOTO0O : : 5y Quizr G
! H'& 1-2 normally shorted# A ! ' GND VIN 8 >-Qu12-8 VIN 12-30vV DC
! o C51_1C52 ! E:3v3 ! MSTBVE
| 47nF | 47nF | ut7 |
1 el T Ty 1 i . —CUSTRHAQUER ) | pen o,
: T -%gl : : oNo  vrerl : A e Iy shones = s il cumm ! For €asy access
| + -2 normally shorte H
! 3 | wREF2 W s Rior TERomal v X% 3 of signals
| | _lcss K C54 i ,
i GND Esava i GND TTroonr uL i 2l
| - | & | Y M
| Mﬂ% F'S BfB07000 | &fo GND GND | 5
! SJ3 ou 2 E-BEMFB ! ! 6
: R'ﬁ‘ 1-2 normally shorted ‘x A : uis E+3V3 : g
i 25K C55_ 1C56 i AD8210 _PHB- D30 i
! 47nF | 47nF ! 10N N -8 P A PMBD7000 ! J13
i 8 = JP12 1 2] oo vRER |2 —E+8VA SJ4 @2 ®  FPHRCURR |
i T -%gl ! 3 VREF2 Vi g R104 1-2 normally shorted ¥y x !
, , —- NC ouT 1 ’ |
' ' _lcs7 K Jgss '
i i GND “TioonF uL i
GND
3 3 ) aho ) 3
| JuSLELF_ME::1 D31 | Ute E+3V3 !
! oJs m , A PMBDIOO0 ! AD8210 PHC. bs2 }
i R105 1-2 normally shonedVY A i ; N 4N 3 A si6 < , X PMBD_7000_ " i
! o C59 J_ceo | 3 Vhere v [0 Rigp 1-2normally shorted ﬁi :
! - __47nF 473213 ! 41 e ouT & 1KE . hal !
1 =1 - 1 1
! i : ! So e c62 :
! ! 100nF uL !
i i &R ) ) i
| &l ! :
R e e L e PR TR TR PP PP e TP R e e L L LT Tm—ee- 4
! . ! . - !
; Virtual ground voltage measurements | Connector for custom signal condition
I I I
| Fos _Esava i J14 i
I I ST-VZER 140 I
! J.LiSL\ZZEBol D33 ! TPHASEA a4 !
| P ‘ “PHASEAR 5| !
‘ o7 % , A& PMBD7000 ‘ E ie ‘
} 1-2 normally shorted w A : WO :
‘ ’ ” _PHASFR = 6lg
! e C63 J_CM ! PHASEB-R 7 ! E
I 47K I o I mbedded
| 47nF | 47nF | CUST-BEMEB sl o | a ;
i e == i CUST.PHB-CURR i Artists
! i et ! iuasm—fgg !
: 2 ! JlHASFC:B—];g ! (C) Embedded Artists AB
; ; —SUST-BHC-CURR %) !S'En'f,g l TITLE: Motor Control Evaluation Board rev A
i ! E-5VA 5lo |
i Gl i fﬂ i Document Number:
| | 1X16 |
! | i) |
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Power supply and Break functionality

Break control

T
i
|
I
I
|
|
I
|
|
|
I
|
1 \
12-30V DC !
I w <
[7) ! S T
2 1MM 8 i x5 xS
-l D34 . EEU-FM1H102 |
2.1mm V2] ﬂz SBG2045CT-T-F Current rating: 17A max R112 3.3A ripple current, 16mOhm ESR g i
connector 1 — } H
s j [ OROTO J__ICGS ilcss l+_l_lcs7 l‘_l_lces r_l_lcrag i c81
R113 ! uL
From motor —\IN o E+3V3 5x 1000uF 50V [I pwRoe3s-20-3R300 |
connector 9 | E+5VA
I
35[]% 5 e ]% g[]u% N clo c&fo &l &lo  cfio R118 ! 70
T 35 pr Icp & -20-
5'7\“3 o v—x BuvBD700F [~ T~ zm z é PWR263S-20-3R30J : 100nF H\lzllzoo
I
u29 u23 | 1
a 1 Z4AUP1 o R120 Vi VIN+
<[ 4AUP1GOBS et PWR2635-20-3R30) | —E= 2| our VIN-
- veef— — H oHB & I 3 1 CMPIN cMPOUT
o LMV393 ! 4 _{ GND RESET
B anDl— E+11V 11 vboHo SHUNT !
GND
R122 | . .
£ : 1 S U hs 12 | GND (iauR:_Zg,VO.GV trip 8 ™
0R PSMN2R6-40YS ! (10A = 2V output) zUs
2062 3y C71 o7 vssio |
LMV3es | |S Qe = i Set current trip point
5 T o FLS  |100nF | Max pos (A): 18 Amp trip point
7 - | Min pos (E): 3 Amp trip point
pv e Xz, |
- GND  GND ‘ ©
[3Y] 1 &1
™ GND ! T
__E-BREAK-STS{ BT !
E-BRFAK-STSO i GND
“EBRAKECTRL | X :
|
|
7777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777 ~L7777T7777777777777777777777777777777777777777777777777<
I
|
. I .
+11V, +5V and +3V3 power supplies ' Power supply LEDs and mounting holes
I
1
. Si7465DP-T1-E3 | 3 ! L e
Current rating: 3A max Ri34 NR10050T220M (22UH/OR060/2.64) o7 B
, — i1y , i v v
0R010 5 1072 ! GND GND
c75 c76 37 w w
= PMEG6020EPA 47uF/16V 100nF 22uF/16V | H1 5]
4.7UF/50V U26 1uF/s0V | C77 ! MOUNT-HOLE4.3 ©oZ
| M5085MYE = yg[ls i Ho s ¥ ,_D,%
8 7 nF = |¢ | 2N no =
So VIN vee : 3 GND GND GND ND GND ! MOUNT-HOLE4.3 =
AD,
R136 2| o J i @H3
100K PGATE -8 L L ! MOUNT-HOLE4.3 8 « 3 %
< X o o
4 GND \SEN 5 560pFE © } H4 o 0
PAD | anp | 'MOUNT-HOLE4.3
3
FB | Qs
I
enp 3 22uF/16V ! MOUNT-HOLE4.3 Gl cfio
2 lg | He
- GND a\D ) ! MOUNT-HOLE4.3
I
. GhD
Design data for converter above:
12-30V input, 11V / 1.5A output
f=600kHz a Embedded
Artists
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