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THE FOREGOING WARRANTY CONSTITUTES SOC ROBOTICS EXC LUSIVE LIABILITY, AND THE EXCLUSIVE
REMEDY OF BUYER, FOR ANY BREACH OF ANY WARRANTY OR OTHER NONCONFORMITY OF THE GOODS
COVERED BY THIS AGREEMENT. THIS WARRANTY IS EXCLUSI VE, AND IN LIEU OF ALL OTHER
WARRANTIES. SOC ROBOTICS MAKES NO OTHER WARRANTIES, EXPRESS, IMPLIED, OR STATUTORY,
INCLUDING WITHOUT LIMITATION ANY WARRANTIES OF MERC HANTABILITY OR FITNESS FOR A
PARTICULAR PURPOSE. THE SOLE AND EXCLUSIVE REMEDY F OR ANY BREACH OF THIS WARRANTY SHALL
BE AS EXPRESSLY PROVIDED HEREIN.
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© Copyright 2008. SOC Robotics, Inc. All rights  reserved.

SOC Robotics, Inc. makes no warranty for the usisgbroducts, other than those expressly containgde Company’s standard
warranty which is detailed in SOC Robotics Termd &onditions located on the Company’s web site. Thenpany assumes no
responsibility for any errors which may appearhis tdlocument, reserves the right to change dewicspecifications detailed herein
at any time without notice, and does not make amgroitment to update the information contained mersio licenses to patents or
other intellectual property of SOC Robotics arenged by the Company in connection with the sal&SOIC Robotics products,
expressly or by implication. SOC Robotics produats not authorized for use as critical componemtifé support devices or
systems.

Marks bearings and/or™ are trademarks of SOC Robotics, Inc.
Terms and product names in this document may bernarks of others.
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1.0 Introduction

Features:
 Unipolar Stepper Motor Controller
« 8A continuous, 33A peak (with cooling kit)
e 4 Axis- X,Y,Zand A
* Wave, Half and Full (High Torque) step
« Variable on time, chop duty cycle and duty cycle slew
« Dedicated 8bit RISC microprocessor for each axis
« Limit switch inputs routed to parallel port
« Stepper motor input voltage from 7-35V
« Noise reduction filter on each input step/dir
* 4 Open NPN outputs
* PC Parallel Port interface
« Logic supply from motor or separate supply
« Optional features:
0 Separate G Code interpreter
0 RS-232 and RS-485 port
o External Serial Flash for program storage
o Software controlled step mode selection
o Joystick interface
0 3 Analog input channels
« Relay daughter card interface
« 12C TWI Communication port
« Onboard programming interface via Parallel Port
« Works with most Windows based G Code programs
« 9-12VDC power input (5VDC board)
« Small form factor (3.85x3.00 in)
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2.0 MC433 Quick Start Guide

2.1 Introduction
7 # <%% ©$ #

WARNING: Before connecting Motor DC Power make sure  the stepper motors are
wired correctly. A Unipolar stepper motor has two s ets of windings each with a
common lead. The common leads should be connected t o DC+ and each motor
coil connected to a MOSFET power switch A,B,C or D. Depending on how the
windings are connected the motor will turn clockwis e or counterclockwise.
Ensure the motor leads are securely attached — inte  rmittent or loose connections
can generate a several KiloVolt back EMF spike int  he motor possibly damaging
the motor and/or MC433.

2.2 Wiring the Stepper Motor
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Common Motor DC Connection
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2.3 Hardware Setup
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2.3 Host Software Setup
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AB 8 #

Figure 2-1. Parallel port signal function assignment.

/ # AB C 6
# >
4 "
#
0O *6 " > *g6 "
F " DA@ 88
DA * # 1-L # "
# # DA
# #" 6

Figure 2-2. Typical open NPN Auxiliary Output circuit on J18.
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3.0 Detailed Description

3.1 Introduction
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Figure 3.1. MC433 Top Side Connector Layout.
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3.2 Theory of Operation
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Figure 3-2. Typical Unipolar Stepper Motor and winding diagram.
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4.0 MC433 Hardware Expansion Port Summary

4.1 Introduction
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Figure 4-1. MC433 Expansion Connector locations.
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4.2 Parallel Communication Port DB25
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Figure 4-2. Parallel Port DB25 Connector J21

4.3 Main 10 Expansion Port
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Figure 4-3. Main 10 pin assignment.
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4.4 Stepper Motor Drive Ports
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Figure 4-4. Stepper motor output drive ports and Motor Power In
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4.5 Step Sequence Selection Ports
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Figure 4.5. Step Sequence Selection and PWM Potentiometer setti  ngs.

Figure 4.6. Step Sequence and PWM Potentiometers
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4.6 DC Motor Power Connector and Board Logic Power Connector
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CAUTION: DO NOT CONNECT THE DC MOTOR POWER INPUT INCORRECTLY
OR THE BOARD MAYBE DAMAGED.

Figure 4-6. DC Motor Power Connector.

Figure 4-7. Board Logic Power Connector.
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4.7 Limit Switch Input Ports
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Figure 4-8. Limit Switch input ports.
4.8 Relay Adapter Port
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Figure 4-9. Relay Adapter connectors.
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4.9 Auxiliary Output Port
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Figure 4-10. Auxiliary Output Port and drive circuit.

4.10 ISP Programming
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SHORTING JUMPER J30 MUST BE REMOVED BEFORE SENDING STEP/DIRECTION
COMMANDS TO THE MC433 - FAILURE TO REMOVE THIS JUMP ER WILL RESULTIN THE
MOTOR CONTROLLERS BEING REPROGRAMMED TO AN UNKNOWN STATE AND
POSSIBLY DAMAGED.

© Copyright 2008 SOC Robotics, Inc. 20
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4.11 12C TWI Communications Port
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Figure 4-12. TWI I2C Communication Port.
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5.0 Programming the MC433

5.1 Overview

- <%% # "F
J  # 0 # <%% # 6
J1  >> # <%% 6
# # 0
0 # * # " (6 #
, # 0 " # " #0 # #
" # #= D % # # #
" 4 # "
## *G 0 # >>

CAUTION: Once programming is complete the programmi ng
enable jumper must be removed. If the jumper is lef  tin place
and step/dir commands are sent to the controller th e motor
controllers will be reprogrammed with incorrect inf ormation
and possibly damaged.

1 #>> ( S (
R -4 >> # #>>
0 # # = - "
# #D MC433Setup.exe
# " #
<%% 6 G @
7 # 0 # >>
- #H# " 0>- ; # #
5.2 Programming Motor Controller Flash
- <%% AA AA 79 # # -0
E ; # #
AA AA # "
AA AA 7 6 EG C AA
+ 0 E #
- # # #= D%
D% 6 V1 # 2 3 -
# # # " MC433Prog.exe "C
" # # " MC433Prog.exe
<%% # = # #
( # # c #-"
) "# 1" MC433prog.exe
G+ # O# 1 " # # #
r# $ # # #
= " H H |
# # =
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MC433Prog.exe # # ( L
# ISProg.exe 2 *G + # "3
0o ) > E
MC433Prog.exe # "2
3 : # #
8 # E # + .6 8
" # # MC433Prog.exe
# <%% <%WE "C "# G
+ A # # C ISProg.exe
* <%% *G L ( L? >
HA O # - B HEA O #
0 (> *C -
- L
6 F
Processor ID Motor Axis
X2 z
X3 A
X4 Y
X5 X
- 9 CL(L%(L< L?C
# # 8
<%%! /# 1 +8 0
# #> = 2D%3 * "
8 0 # #> =
23
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MC433Prog.exe " $# # C
& ' C # "9 # "
&' C <%%
C433Prog.exe $ # #
" "+

>MC433prog <CR>

MC433 Programming Utility V0.99

© Copyright 2006, SOC Robatics, Inc.
Type ‘e’ to exit or ‘h’ for help

-xa

Reset 1: Target not responding
Reset 2: Target ATmegal68 responding - default fuse s set
Reset 3: Target ATmegal68 responding - default fuse s set
Reset 4: Target ATmegal68 responding - default fuse s set
Reset 5: Target ATmegal68 responding - default fuse s set
# $ #
no g ' " #
#
-fMC433config_R95.txt<CR>
< contents of MC433config_R95.txt is executed >
- # # # 6

<%% #P ? 6 6

7 6 # # mc433config R95.txt :
x2
dfmc433_motor_controller_R95z.hex
x3
dfmc433_motor_controller_R95.hex
x4
dfmc433_motor_controller_R95.hex
x5
dfmc433_motor_controller_R95.hex
xa
>6 MC433Prog.exe " # & ' 8 L CH*6
# L > - #
*H# # " " G +
8 + 6 G+t8 @C G @
* # # # # = C
= N " )

5.3 Updating EEPROM Contents
1

>> # MC433Setup.exe +
MC433Setup.exe G ?
0o - % 0 MC433Setup.exe
>> = C MC433Setup.exe #
#
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$ ; <%%

5.4 Post Programming Procedure

* #  # # 9 # #
& xa' #
" MC433Prog.exe 0 # #> =

#F

DO NOT FORGET TO REMOVE THE FLASH PROGRAMMING ENABL E JUMPER
BEFORE SENDING STEP COMMANDS TO THE MCA433.
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6.0 Electrical and Mechanical Description

6.1 Component Layout
* - AA <%%EC
<%% ;E

Figure 5-1. MC433 Rev 1.1bComponent Layout.
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6.2 Electrical Specifications

Electrical
+ F@AG!Q
7 F?G!1 Q?

Mechanical
I F<<6? A 2 # 3
JHFE O#

6.3 Mechanical Dimensions
7

# * " " > #
*| www.soc-robotics.com/download/mc433layout.htm

Figure 6-3. MC433 Rev 1.0 Mechanical mounting dimensions
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7.0 Circuit Schematics PCB V1.1b
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Notes:
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