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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

CAN interface
USB-device interface
UART-to-USB bridge
RS485 interface

MCU and interfaces

Socket(s) for LPCXpresso
PLCC44 socket
SWD/JTAG interface (for PLCC44 socket)

Reset generation

Interface to
motor elect.

Interface signals
has "C-" prefix

Jumpers

Motor electronics

Input voltage protection

Power supply: +11V, +5V, +3.3V

Temperature sensor 4-phase drivers
Current measurement

Voltage measurement

Ethernet interface OLED Interface signals Sensor inputs
wen -
Joystick has "E-" prefix
Connector to external controller
\ / \ / \ /
V V Vv
Schematic page 2-5 Schematic page 6 Schematic page 7-11
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Sensor inputs
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4-phase output drivers

Page 9-10

Phase measurements
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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 B update
Changed PRLL5819 diodes to PMEG4030ER.

Rev B
Added jumper to select VBUS on BEMFA signal.
Changed R143 to UL and R101/104/106 to 100R.
Added R146 10K, JP11 (GND connector) and C52.
Added 'Digital phase voltage measurements" (U27-29).
Changed R108-110 to 39K and R111 to 1K2.
Swaped signal C-VZERO and C-BEMFC for LPC176x contro|.
Split J14 into J14 and J16.
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Signals available in area between board edges

LPC1768 LPC1549

GND GND

VIN (4.5-5.5V) VIN (4.5-5.5V)

not used VBAT

RESET_N RESET/PIO0_21
P0.9/ MAT2.3 PIO0_6/SCT0_OUTO
P0.8/ MAT2.2 PIO0_26 / SCTO_OUT2
P0.7 / MAT2.1 PIO0_1/SCT0_OUT4
P0.6 / MAT2.0 PIO1_0/SCT1_0OUT3
P0.0/RD1 PIO0_11/CAN_RD
P0.1/TD1 PIO0_31/CAN_TD
P0.18 P100_28

P0.17 not connected

P0.15/ TXD1 PIO0_18/ISP_TX
P0.16 / RXD1 PIO0_13/ISP_RX
P0.23 /ADO0.0 PIO0_9/ADC1_1
P0.24 / ADO.1 PIO0_4 /ADCO_4
P0.25/ADO0.2 PIO0_10/ADC1_2
P0.26 / AD0.3 P100_5/ADC0_3
P1.30/ADO0.4 PIO0_16 /ADC1_9
P1.31/ADO0.5 PIO0_7 /ADCO_1
P0.2/ADO0.7 PIO1_3/ADC1_5
P0.3/ADO0.6 PIO0_8/ADCO_0
P0.21 PIO1_2

P0.22 / RTS1 PIO1_10

P0.27 PIO1_9

P0.28 PI00_12

P2.13 not connected

P1.18

P1.19/ MCOAOQ

P1.20 / MCIO PIO0_2
P1.21 / MCABOR

P1.22 / MCOBO

P1.23/MCI1 PIO0_30
P1.24 / MCI2 PIO0_17
P1.25 / MCOA1

P1.26 / MCOB1

P1.27 / CAPO.1 PIO0_15
P1.28 / MCOA2

P1.29 / MCOB2

P3.25 PIO0_25
P3.26

P4.28

P4.29

P0.19

P0.20

P2.9

Sockets for LPCXpresso (LPC11x14 / LPC1343 / LPC1768 / LPC1549)

LPCXpresso LPC1549 / LPC1768

Dual row holes (2x27), 100 mil spacing

®
S
d
¥

LLGND ¢ 14
(e Y]

— 12

—C J1-3
—RESET ¢ 14
_PWMAL1 ¢ 45
_PWMBI1 ¢ 45
_PWMCI1T ¢ 47
_C-PWMD-L ¢ 1.8
—CANRD ¢ J19
—CANTD ¢ 110
__C-CURR-TRIP-RST ¢ jq.11

—C J1-12
_UART.TXD ¢ j4q3
—UART.RXD ¢ y1-14
—CBEMFA ¢ J1-15
—C-PHA-CURR ¢ J1-16
—CBEMFB ¢ j1-17
_C-PHB-CURR ¢ j1.18
_CVZERO ¢ j4q9
_C-PHC-CURR ¢ j4.20
—CBEMEC ¢ y1-21
—CURRENT ¢ J1-22
—OLEDEN ¢ 123
—RS485-RTS ¢ 1.4
—UART RS485 ¢ j1.25
_AIN-CTRL ¢ j406

Can alternatively be
PMEG2010AEH or PMEG1020EA]

R1
J1-28

OR
—C J1-29
—C J1-30
—C J1-31
—ETHRXN ¢ j1.32

—ETHRXP 133
—ETHIXN ¢ y1-34
—ETHTIXP ¢ 4135
—USBDM ¢ 136
—USBDP ¢ q-37
_G-PWMAFB1 ¢ j1.38
_G-PWMAFB2 ¢ j1.39
—2C_ SDA ¢ jq40
—2C€SCL 14
—BWMAHT ¢ y1-42
—BWMBHT ¢ y1-43
—PWMCH1 ¢ jq1-44
—C-PWMD-H ¢ y1.45

—( J1-46
_G-BREAK-STS1 ¢ j1.47
—loY.c  cy148
oY L ¢y149
—OY R ¢y150
—OY U 151
—lOYD ¢ y1-52
_G-CURR-TRIP ¢ j1.53

—C J1-27 {GND—( J1-54
[ei\)

100 mil spacin:
. eacne

_PWMAH2  _ 44,

—= J1-1-19

LPCXpresso LPC1114 / LPC11C24 / LPC11U14 / LPC1343

LPCXpresso LPC1768:

Dual drive of PWM signals

(one pin shall drive and

the other shall be input)

C-BRAKE-CTRI 1

C-PWMD-H 3| _
_CREMFR 1|

C-PWMD-] 3

|

I

I

I

I

I

|
LPC1549 LPC1768 i LPCXpresso pinning
o | | [ O
not connected not used 1 VIN (4.5-5.5V)
not connected not used 3 not used
not connected not used 1 Reset/ PIO0_0
not connected RD- i PIO0_9/MOSI/ CT16B0_MAT1/SWO
not connected RD+ : PIO0_8 / MISO/CT16B_MATO
not connected TD- i PI02_11/SCK
not connected TD+ | PIO0_2/ SSEL / CT16B0_CAPO
not connected P0.30/ USB_D- i PIO1_7/TXD / CT32B0_MAT1
not connected P0.29 / USB_D+ : PIO1_6/RXD / CT32B0_MATO
not connected P0.4/ CAP2.0 i PIO0_7/CTS
not connected P0.5/CAP2.1 : PIO2_0/DTR
PIO0_23/12C_SDA P0.10 / SDA2 i Pl102_1/DSR
PIO0_22/12C_SCL P0.11/SCL2 : Pl102_2/DCD
PIO0_29/SCT0_OUT1 P2.0/PWM1.1 i R/PIO0_11/ADO / CT32B0_MAT3
PIO0_0/SCT0_OUT3 P2.1/PWM1.2 i R/PIO1_0/AD1/CT32B1_CAPO
PIO0_24 /SCTO_OUT6 | P2.2/PWM1.3 ' R/PIO1_1/AD2/CT32B1_MATO
PIO0_3/SCT1_0OUT4 P2.3/PWM1.4 i R/PIO1_2/AD3/CT32B1_MAT1
not connected P2.4 | SWDIO / PIO1_3/AD4 / CT32B1_MAT2
PIO1_1 P25 i PIO1_4 /AD5/ CT32B1_MAT3 / WAKEUP
PIO1 5 P26 | | PIO1_5/RTS/CT32B0_CAPO
PIO1_4 P27 i PIO1_8/CT16B1_CAPO
PIO1_6 P2.8 i [ PI00_6/USB_CONNECT / SCK
PIO1_7 P2.10 i SWCLK/ PIO0_10/SCK / CT16B0_MAT2
PIO1_8 P2.11 i [PI03_0
PI00_27 P2.12/ EINT2 3 PIO3_1
GND GND i P03 2

|

|

|

|

|

|

|

|

I

I

I

I

I

I

I

I

I

I

I

PWMAH1 R C-PWMA-H 1
PWMAH2 0R T !
PWMAL 1 R C-PWMA-L |
R T |

I

PWMBH1 R C-PWMB-H |
PWMBH2 R '
PWMBL 1 R C-PWMB-L |
PWMBL2 R T !
PWMCH1 R C-PWMCH |
PWMCH2 R i
PWMCI 1 R C-PWMC-L 1
PWMCL 2 R !
I

!

o™

>

e

+

N

I U1G$1

TN 74LVC1G3157GW
C-DC-LINK 3 A
C-INP-CURR 1] g v |4 CURRENT
_AN-CTRL ] 6 aup

Dual row holes (2x27), 100 mil spacing

LLGND ¢ .1

Can alternatively be

PMEG2010AEH or PMEG1020EA|

[
>
5l
* R2
J2-28

LPCXpresso pinning

VOUT (+3.3V out) if self powered,
else +3.3V input

453&( J2-2 0R — J2-29 not used
—C J2-3 — J2-30 not used
—RESET ¢ 24 —€ J2-31 not used
JMMB;I_( J2-5 —C J2-32 not used
J;MMBﬁ_< J2-6 —€ J2-33 not used
—C-BREAK-STS0 ¢ jo.7 —C J2-34 not used
—C-BREAK-STS1 ¢ jo.8 —€ J2-35 not used
—UART TXD ¢ jp.9 —USBDM ¢ 236 USB_DM PIe2 4 4
_UARTRXD ¢ j2.10 —USBDP ¢ 37 USB_DP O 2 a
—C-CURRIRIE —( y2-11 —CPWMAH 238 | EIO0RN GAOPTLs FroceLe
_C-SENSE-A ¢ joq2 _USB.VBUS ¢ jp39 PIO0_3/ USB_VBUS
_C-SENSEB ¢ o3 _12CSDA ¢ o4 PIO0_5/ SDA
_GSENSE-C ¢ jp.14 _12CSCL ¢ joun PIO0_4/SCL
_GPWMAL ¢ jp15 _PIO19 ¢ gou PIOT_9/ CT16B1_MATO
_CURRENT ¢ jo.16 PIO1_10 € J2-43 PIO1_10/AD6 / CT16B1_MAT1
—CPWMCH ¢ y217 _CBEMEC ¢ jpu4 PIO1_11/AD7
_CPWMCL ¢ o4 _OIEDEN ¢ jos5 PIO2_3/RI
__PIO1_3-SWDIO ¢ jp.19 _UART RS485 ¢ o6 PIO2_4 PO
C-BEMFA € J2-20 __C-CURR-TRIP-RST .47 PIO2_5 23_3531114
—RS4BS-RTS ¢ j2.21 —lOY.C  ¢yo48 PIO2_6
—AIN-CTRL ¢ j2-22 oY L cy249 PIO2_7
—USB_CONNECT ¢ j2-23 —OY R ¢y250 PIO2_8
—PI00_10-SWCLK¢ j2-24 oY U ¢ 251 P102_9
—C J2-25 oY D ¢ o5 PI02_10
—C J2-26 —C J2-53 PIO3_3
—C J2-27 JGND—< J2-54 GND
D
w ﬂ
w P2
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+3V3
o[~ fea [~

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

2

+3V3

VDD

GND

J3
VDD TMS_SWD
GND TCK
GND TDO_SWO
RTCK TDI
NC TRST
JTAG

VDD

Vss
Vss

XTALIN
XTALOUT

RESET/PIO0_0
PIO0_1/CLKOUT/CT32B0_MAT2
PIO0_2/SSELO/CT16B0_CAPO
pioo_3 (18 USB VBUS
<> [19_pc scl

PIO0_4/SCL u
PIO0_5/SDA —
PI00_6/SCKo |28 USB_CONNECT
PIO0_7/CTS
PIO0_8/MISO0/CT16B0_MATO
PIO0_9/MOSIO/ICT1680_MATT/SWO
SWCLK/PIOO_10/SCKO/CT16B0_MAT2
RIPICO_11/ADO/CT32B0_MAT3

R/PIO1_0/AD1/CT32B1_CAPO
RIPIO1_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/CT3280_CAPO —2
PIO1_6/RXD/CT32B0_MATO —RXD
PIOT_7/TXD/CT32B0_MAT1 |—4— UART_TXD
PIO1_8/CT16B1_CAPO
PIO1_9/CT16B1_MATO ?44*3@:1
PIOT_10/AD6/CT16B1_MAT1 |2 PIO1_10

PIO1_11/AD7

PI02_0/DTR/SSEL1
P102_1/DSR/SCK1
PIO2_2/DCD/MISO1

PIO2_3/RIMOSI |20 OIED EN
(CAN_RXD) PIO2_4

(CAN_TXD)

LPC11C14

PIO2_11/SCKO

| 22 UART RS485
(P02 25 C.CURR-TRIP-RST

(PI02_5)

PIO3_4
PIO35

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 LPC1343, LPC1768)

g P ETH_TXP 121 J4G$1
Q1 N R24 ? 2=
BC857B S B_CONNECT ETH_TXN i !
ETH_RXP !
Used by LPC1343 — g ! E]
7=
J5 9 e =
USB MINI-B T R26 c7 cs c #Zgg #Z%
USB_VBUS = = £ £
= 100N 100N J TS ¥ TS

GND GND < LEDs not connected
cND (LEDs are on LPCXpresso board)

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

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

TEE™=),
|
; : ;.
LTS
O vee
LINE1
LINE2
17
o I
©
|
\
\
\
N
=
\
\
\
\
Eel
12}
i
=)
PE|
L
-
<
<

|
J5S - No via's and no sharp angles :
00N pang 3 CAN interface (for LPC1768)
oo o ! (LPC11C24 has on-board tranceiver and connector)
~ D1 |
o IS U3
T T 10N/500v PRTRSVOU2X i TJF1051T/3
I
o CAN_TD 1 7 80y 7.8 CAN-H
! GANTRD ] Ro e [ @
| - CAN-L
GND i 5 51 vio wvee |2 + oD
i C11 8 | g oND |2 C12
’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’ 1 100N 100N
. . !
UART-to-USB bridge interface ‘ &o o o Ko
I
I
L1 R143 Q 1
’ - w ™ I
l MIOB05K400R-10 uL + i
’ us of [w |
o3 ca Jes FT232RL ehe
IOON 00N TR2UF/ 6V & = Voo D : i . RS422 or RS485
) J_ RIS 13- | RS422/RS485 tl’anscelver Insert jumpers for RS485.
c\o  GRp C17 L 19 Resers crs# i '
100N 27| ooy DIRE o ! 2 — Default for JP4
Jé o % osco bepi a0 2 i * ue JP4
USB MINI-B - o w SNB5HVD35 4 3
w ot of [x
o 45 ohm impedance routing, 90 ohm differential cBuso |23 R | RX | oL e 2 1 RS4xx Interface
- 4 No tracks within 10 times trace width cBUS1 |22 500R LED1 !
! No via's and no sharp angles 17} 113 ! 2 2X02 5, o Rx+ (input)
1 i p ang 3vsouT cBUS2 % RED | =30 R 21 ro 12 ,—®J75
2 — - 4 - — — CBUS3 f= R31 A\ | —— 1} REB_ A .
3 + — 118 yseop  ceusa |12 ™ ! B 1 4@ J7-4  Rx-(input)
= 1 1 . J 16| Usgom 500R LED2 ! RS485-RTS 41 be
5 7 —— T i fffff F—— 25 TesT |28 GREEN i 51 o z -0 ‘ ,—3® J7-3 T+ (output)
= GND ! Y
éK‘D gl Z z Lc18 _LC19 020 GND [T ! 8 | GND L2p 72 Tx (output)
B = = eNp (18 | ol |x g/ [« 7+ onp NG 8-
768 47P | 47P 100N Pl 1 ! gligglls 10471 GND
I
oo o o o [0) ! J;
5 s GND ) GND GNDGND 2X02 120R GND
Lo 10N/500V D2 P e e A,,,,L,A, ,,,,,,,,,,,,,,,,,,,,,,, 5 Termination resistors ; Default for JP5
PRTR5VOU2X | o |
| H H |
o i UART multiplexing 2 |
D I ©| I
! U7G$1 ;?' 5 !
74LVC1G3157GW X' T+~
; o i 2 ! e Embedded
| ART RXD 4 1 | Aﬂls’s
| - Y A#/S pS— : |
I d I .
! ! (C) Embedded Artists AB
UsGS1
| 74,_\,%1631576\,\, ) | TITLE: LPCXpresso Motor Control Board rev B
I z H I
! . A N 100N !
_UART.TXD 4 |
! - YL s ! Document Number:
| P - |
o cfp [0)
. High: UART-over-USB .
| Low: RS422/485 ! Date: 2014-05-27 23:13:02 Sheet: 4/11




User interface with OLED and 5-key joystick

96x64 White OLED with 12C interface

12C address (0x50): 1.0.1.0.0.0.0.RW
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|
i
i
|
: [l o o
! 2 2 q\ = /I\
| 3¢ 5ed el
' + + +
5-key joystick switch ! B c2e o5
I
! ﬁ[]é 4U7/16V 4U7/16V 100N o Epy
2 ! £ UG-9664HSWAGO1
>
? 1 PMVE5XP GND GND OND =
! +11V. 4 VCC-OLED : 2 c
! Lal J_C 3 lovss
26 4
ol 2l =l o|Ix 2|x ! 0VDD
2[]9 ghle zlle ghle glle ! Ty & JeVoDio
R45 ' B
Joy R o ' 7 |og
270R ' GND 8 locs#
Joy_u Ra5 | 2 RESET o
= 1 | (? T O D/C#
270R ! « 12 [oWR
Joy | Ra8 SW1 ! - VoGSt - 12C_SCL 13 lopg
70R. s 12C_SDA, 14
ég%R ALPS-SKQU ! 4 74LVC1GO4GW Q3 =1 15 g;
JoY ¢ 0 N i MMBT3904 16 [o0s
Ey | o
Joy_D e C i 19 o0,
R O/J\Qu \ High: Not enabled 20 [90°
: Low: VCC-OLED enabled 21 IREF
| Q GhD gg o VCOMH
o 1 7 1 ovce
o2 |c2o o3 _Jcat |32 ! g ol e 2l g[8 c33 c34 25 ore:
= = = = = ! 8 BlIsBLIS8 12
100N | 100N | 100N | 100N | 100N ! U9GSs2 ® U7/16V | 100N
A
fo o o o Ho ' wl? é\p o éhp b Xfo b 12C address (0x3C): 0.1.1.1.1.0.0.RW
i
! cND
l
7777777777777777777777777777777777777777777777777777777777777777777777777 +777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777<
I
I
I
I
I
i
i
i
i
. ! .
32Kbit I2C-E2PROM 1 Reset generation
o : [
2 i &
+ ! - +
| >
i &
| + @ «
X 1 TN
Ut & i u10 o -
24LC32AT-/OT ! swz  MIC6315-29D3UY or STME315SDW13F | 2| [, 8
12c [= Jvec ! , 1y RESET vee 4 -
¢} | 3 | MR# RESET# |2 RESET
| NP N P ! 12C_SDA GND [
o®© ¢ !
wtlwp{2 S i Lo C35
w< GND 2 | —_—
! 2.93V threshold 100N
i kb GhD cND &
e ) ! )
|
i
i
i
i
i
i
i
i
i
i
i
i
i
i
i
i
i
i
i
i
i




"C-" prefix on control side

<—

Interface between controller and motor electronics

"E-" prefix on motor electronic side

—>

All signals normally connected

C-PWMA-FB1 1 2 E-PWMA-FB1
C-PWMA-FB2 3 4 E-PWMA-FB2
C-PWMA-H 5 6 E-PWMA-H
C-PWMA-I 7 8 E-PWMA-L
C-PWMB-H 9 10 E-PWMB-H
C-PWMB-1_ 1 12 E-PWMB-L
C-PWMC-H 13 14 E-PWMC-H
C-PWMC-I 15 16 E-PWMC-L
C-PWMD-H 17 18 E-PWMD-H

| - 19 20 E-PWMD-L
C-SENSE-A 21 22 E-SENSE1-A

X -B 23 24 E-SENSE1-B
C-SENSE-C 25 26 E-SENSE1-C

E-BRAKE-CTRL

E-BREAK-STSO

E-BREAK-STS1

0000000000000000000000000006000 §

000000000000000000000000000000

C-CURR-TRIP 34 E-CURR-TRIP
C-CURR-TRIP-RST 35 36 E-CURR-TRIP-RST
C-BEMFA 37 38 E-BEMFA
C-BEMFB 39 40 E-BEMFB
| 41 42 E-BEMFC
C-VZERQ 43 44 E-VZERO
C-DC-1 INK 45 46 E-DC-L INK
C-PHA-CURR 47 48 E-PHA-CURR
_C-PHB-CURR 49} 50 E-PHB-CURR
C-PHC-CURR 51 52 E-PHC-CURR
C-INP-CURR 53 54 E-INP-CURR
+11\. 55 56 E+11V.
+5V 57 58 E+5V
+3V3 59 60 E+3V3
E-SENSE2-A
E-SENSFE2-B
E-SENSE2-C
Connector for optional
external control
J8
E-PWMA-FB1 1o o2 E-PWMA-FB2 E+3V3
E-PWMA-H 315 ol4 E-PWMA-|
E-PWMB-H 5|5 ol6 E-PWMB-|_ D38
E-PWMC-H 716 o}e E-PWMC-| & PMBD7000  Rqsg
E-PWMD-H ols o 12 E-PWMD-L 1 VBUS
= - 11 = -
E-SENSE1-C K1 D KT E-SENSE2-A x 2
E-SENSE2-B 150 o 16 2 X ;
170 o 18 E ﬁ
E-BRAKE-CTRL 1915 of20 E-BREAK-STSO
E-BREAK-STS1 21 0 O 22 E-CURR-TRIP. JP12 w 1 <
E-CURR-TRIP-RST 23| 5 of24 2 X X
E-BEMFB 255 of26 E-BEMFC = 3
E-VZFRQ 2715 of28 E-DC-1 INK
E-PHA-CURR 2915 o320 E-PHB-CURR
E-PHC-CURR 3115 of32 E-INP-CURR
OLED_EN OLED_EN 3]s ol3t 12C_SDA
12C_SCL 12C_SCl 355 of36 E+{1V/
12C_SDA E+3V3 37lg olss E+5V
| 3015 of40 E+3V3
D e Embedded
o & Artists
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Upper position: Optional pull-up for Hall sensors

Se nsor in p UtS ( H a I I or Q E I ) Lower position: Pull-down for Quadrature Encoder sensor

Sensor interfaces

E+5V R60 10K 1 [TSEL-LINK | JP7
— \ 2

E+3V3 R61 33K3 | _~
D3
A PMBD7000 R62 G% D
— :

E-SENSF1-A

-
A 1K
o

Temperature sensor
Mounted close to output drivers

1 R63 10K 1 EL-LINK | J
p oo TOR1 | P8
5\ 2 So 1 >-OJo-1

R64 33K3 | -~
D4 < — 2 g
>1»)MBD7000 R65 o ) 2—Qu9-2
- 1B e . >—QJ9-3
‘i 0
EIJA%A I‘ No-4
_E+5V 5.3 Yjo.5
—12C_SDA 1) spa vce [B—E+3v3 GND Mg‘FBC\?s
12C_SCL 2 sor ag T
3l os a1 f8
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Gate drivers

4-phase output drivers

Phase drivers
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PHASEA
PHASEB
PHASEC
PHASED

Phase measurements - Voltage

PHASEA

PHASEB

PHASEC

PHASED

Analog phase voltage measurements

Digital phase voltage measurements

2 E-BEMFR

Virtual ground voltage measurements
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PHASEA
PHASEB
PHASEC
PHASED

Phase measurements - Current
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Power supply and Break functionality

Over-current protection
Break control
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i
I
i
i
I
I
I
I
I
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+11V, +5V and +3V3 power supplies i Power supply LEDs and mounting holes
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Design data for converter above:
12-30V input, 11V / 1.5A output
&) =z
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