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SECTION 1

Introduction to
the SSI M3000
Developer’s Kit

M3000

IAR Embedded
Workbench
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Congratulations on your purchase of the M3000 Developer’s Kit. This kit is a complete development
system for the Systems Semiconductor, Inc. M3000 Motor and Motion Controller.

The M3000 Development Board is for designers writing embedded firmware into the System
Semiconductor , Inc. M3000 Motion Controller. To this effect, the Development Board has 1/0 and
communications hardware already installed. The development board also includes an H-Bridge step
motor driver providing 0-4 A peak output.

The System Semiconductor M3000 Motion Controller is a highly integrated, mixed signal system-on-
a-chip. The M3000 combines all the major building blocks necessary to control and position multi-
phase step motors while also working as a high-speed general purpose microcontroller incorporating
extensive communication, analog and system functions.

Integration of System Semiconductor’s patented phase current control circuits enables motor
performance to reach new limits of increased speed and smoothness while lowering audible noise and
vibration. And with System Semiconductor’s advanced acceleration, velocity and position control
circuits virtually eliminating corresponding time critical tasks, the CPU is freed to perform other
system control functions allowing system throughput rivaling high-end DSP’s costing far more.

Incorporation of the M3000’s extensive communication and general analog functions provides the user
the capability to control a large variety of systems without additional circuits.

By integrating all major system’s functions into one system-on-a-chip, performance and reliability are
greatly enhanced while cost and time to market are reduced. A large temperature range also makes the
M3000 ideal for commercial, industrial and automotive applications.

The M3000 uses an Atmel® AVR® core processor with 8-Bit RISC architecture.

The M3000 Development Board interfaces with IAR Embedded Workbench® to format M3000
applications. IAR Embedded Workbench® serves as the front end for code writing and debugging
M3000 applications. IAR Embedded Workbench® features a C/C++ compiler and C-SPY ™ debugger,
assembler, and project manager.

Included with the development kit is a 30-day fully functional evaluation version of IAR Embedded
Workbench®. The evaluation version of IAR Embedded Workbench® is completely free of charge.
It runs for 30 days and allows you to try the integrated development environment and evaluate its
efficiency and ease of use. The only requirement is that you register with AR to get a license key.

The system requirements for IAR Embedded Workbench® are:

A Pentium-based PC with Microsoft ® Windows® 2000 (SP4) or XP (SP2)
Internet Explorer 6 or higher

At least 256 Mbytes of RAM and 200 Mbytes of free disk space

Adobe® Reader® to access the product documentation
USB 1.1or2.0

M3000 Summary, Revision D082107 1
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Kit Features and

The M3000 Developer’s is a complete package to develop motion system applications using the

System Semiconductor, Inc. M3000 Motor and Motion Controller ASIC.

Contents

The kit contains:

m Development Board featuring:

»

»

»

»

»

»

»

»

»

»

»

»

»

SS-M3001-B Motor and Motion Controller

20 Programmable General Purpose 1/0 with switches to control input states, LEDS to monitor
output states

+12 to +75 VDC, 4 A Peak Output Bridge for Motor Control
JTAG Port for programming and debug

UART for RS-422/485 Communications

2 SPI Ports (User and Master)

CAN Port

Interface for Single-End Encoder

Step/Direction 1/0

Capture/Trip 1/0

10-bit Analog Input

Ease of access to test points of all 1/0, Bridge Control and miscellaneous functions such as
timers and interrupts

Interfacing through pluggable terminal strips.

SS1 USB to JTAG-ICE Converter Cable

SSI USB to RS-422/485 Communications Converter

12 VDC Power Supply to power the motherboard logic

30-Day fully functioning trial of IAR Embedded Workbench for Atmel AVR.

SSI CD’s with Developer’s Kit Documentation, M3000 Documentation, Schematics and Cable
Drivers.

#*

Figure 1.1: SS-DB-3000-B Development Board

-
i I

O

Figure 1.2: SS-PS-100-000 Figure 1.3: SS-CC-100- Figure 1.4: SS-ICE-V3 USB
12 VDC Supply 000 USB to RS-422 to JTAG Converter

2 M3000 Summary, Revision R082107
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SECTION 2

Specifications

Electrical
Specifications

Mechanical
Specifications

Dimensions in Inches (mm)

™

DC Electrical Specifications

Parameter Test Condition Min. | Typ. | Max | Unit
Logic Supply Voltage 7.0 - 15.0 | vDC
Logic Supply Current (Min)* 225 - - mA
Motor Supply Voltage** +12 +75 VvDC
Motor Supply Current ? A

* If additional circuitry is attached, higher current will be required

** Includes Back EMF

Table 2.1: DC Electrical Specifications

Dimensions off of the center grouping of the test point pin headers are provided to facilitate the
development of a daughter board to be inserted over the desired pins for the purpose of interfacing
additional electronic devices or test circuitry.
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Figure 2.1: Development Board Mechanical Specifications
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SECTION 3

Hardware
Description

Functional Blocks

Power

NOTE: The minimum

current requirement

for the Logic Supply is

225 mA. If additional
circuitry is connected more current
may be required.

SYSTEM®

SEMICONDUCTOR inc.

Dedicated /0 ——¢
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This section provides detailed information on Development Board jumpers, switches and
connections. 1/0 Port headers and connections including SP1 communication interface are shown
with reference tables.

The Development Board is populated with an SS-M3001-B Motion Controller chip.
The SS-M3001-B has embedded FLASH, 64 x 16 bits, which has a speed of 10MHz.

Critical jJumpers have been hard wired, with switches and movable jumpers to be configured in
support of an M3000 project. A JTAG port (P14) is provided for program debugging.

During the case of no application or a corrupt application in the program memory, the internal boot
monitor in the M3000 will communicate through the SPI or UART port whichever is detected first. A
forced reprogram may also be switch initiated (S6).

Communication types available for use are a UART port interfaced to an RS485 transceiver or a
CAN port interfaced to a CAN transceiver and two SPI Ports. The RS485 (JP1) transceiver may be
jumper selected to transmit enables always, or to be controlled by the M3000.

Motor Connections

Motor Power

Phase B Output Bridge Circuit — —— Phase A Output Bridge Circuit

e

0 A
) | = bd
= ‘W‘ﬂ
2 =ik .: o
] (M
G’.‘:. e =7 Logic (Board) Powt
= n :

Encoder ——¢ p— UART

CAN —¢ p— User SPI

p— Master SPI

GP /O 4-11

GP1/00-3
GP 1/0 12-19

SS-M3001-B

Figure 3.1: Development Board Functional Blocks and Connector Overview

There are two power supplies for the development board:

m Logic Supply (7 to 15 VDC, 225 mA minimum)
m Motor Supply (+12 to +75 VDC)

These power supplies are separated in the interest of safety and efficiency. The only supply voltage
needed to develop firmware for the M3000 is the logic supply.

Logic Power

Logic power connects to the 2.1 mm power jack located at connector P16. The range for this supply
is 7 to 15 VDC with a minimum current requirement of 225 mA. The center on the jack may be + or
- in polarity.

The power supply included with the Developer’s Kit is 12 VDC and can supply 1.0 A.
The logic supply is the only supply required to develop firmware for the M3000.

M3000 Summary, Revision D082107 5
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Power Cont'd Motor Power

The development board features a dual H-Bridge with associated current sense signals to provide up
to 4 amps of current to a 2-Phase stepping motor.

To power the H-Bridges a +12 to +75 VVDC supply is required and will connect to P1 on the
Development Board. This power supply only provides power to the H-Bridges and Motor. It does not
power any additional circuitry and is not required to develop firmware for the M3000.

If a power supply is needed, supplies designed specifically for use in stepping motor systems may be
purchased from Intelligent Motion Systems, Inc. at http://www.imshome.com/pwr_spplys.html.

Output Bridges and Stepping A Stepping Motor may be connected at connector P1 on the development board to test firmware
Motor in development. If a stepping motor is required, one may be purchased from Intelligent Motion
Systems, Inc. at http://www.imshome.com/motors.html.

Communications JTAG

The JTAG port is located at connector P14 and is used for programming and debugging using the
included USB to JTAG-ICE converter.

UART

The UART may be connected via the 7-pin pluggable terminal at connector P2, or to the 10-pin IDC
header at connector P8. If using the included USB to RS-422/485 Communications converter, it will
connect to P8.

SPI

There are two SPI Ports, User and Master. Master SPI connects on P4 and User SPI on P3. These
would be used if developing applications where SPI is used to configure motion and 1/0O parameters.

CAN

A CAN port is available at connector P5 and is used in developing applications communicating over
a CAN bus using protocols such as CANopen.

Dedicated 1/0 The Dedicated 1/0 connector located at P7 offers accessibility to the dedicated 1/0 functions of the
Development Board. These are:
m Step/Direction
m Trip Out/Capture In
m Analog Input

Encoder The Development Board includes the ability of interfacing a single-end encoder to connector P6 to
aid in developing closed-loop motion applications.

General Purpose l/0 The Development Board features 20 General Purpose 1/0 Points in 5 groupings of 4 each. These
may be exercised as Outputs, with the output state viewed using the onboard LEDs or as inputs
using the onboard DIP switches to set the state of the input. As an output, it is best to have the
corresponding DIP switch in the open position. The 1/0 MAY NOT be used to control external
devices without additional interface circuitry.

SYSTEM®

6  M3000 Summary, Revision R082107 SEMICONDUCTOR inc.



Block Diagram
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IAR Embedded
Workbench

—> s3]

PC

™

M3000

—>| SS-JTAG-ICE-V3

l«—— IDX
l«—— CHB
Encoder <—— CHA
— +5VDC
—— GND

H-BRIDGE

Encoder

PHASE A

« |H-BRIDGE
| PHASE B
Y
> JTAG < <> GOFng
e — <«—» CPIO
TX- <—| UART <% 4-7
RX+ —>
RX- —>|
UCLK —>] < y» | GPIO
US0 —> < I - = 1]
US| «<— X
+5VDC <« USPI M3001
ek <> 5P
—>
X PN 12-15
MSI —>| MSPI <
+5VDC <—
GND ——i < > GPIO
CANH <—>| 16-19
CANL <] >
CAN GND —— Cal - <—> STEP IO
CAN SHLD — <—> DIR IO
FLASH PGM <> IO  |«—CAPTURE
Space —>TRIP
ANALOG

Figure 3.2: Development Board Block Diagram

M3000 Summary, Revision D082107 7



SYSTEM®

8  M3000 Summary, Revision R0O82107 SEMICONDUCTOR inc.



SECTION 4

Connectors and
Interface

Motor and Power
P1: Motor/Motor Power Supply

NOTE: Power and
Motor cabling should
be shielded twisted
pairs. Do not run
motor or power cabling parallel
with logic or communications
wiring to prevent noise coupling.

SYSTEM®

SEMICONDUCTOR inc.
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This Section will give a detailed look at Connecting and Interfacing to the SSI M3000 Development
Board. Connectors will be grouped by function.

P7: Dedicated I/O

P6: Encoder

P14: JTAG PS: UART

P1: Motor and +V (+12 to +75 VDC)

P16: Logic Power (7 to 15 VDC) ——

P2: UART

P4: Master SPI

P3: User SPI

Figure 4.1: Development Board Connector Overview

Thumbnail View

P1 Phase A —
Phase A Return

Cable Shield

Phase B

Phase B Return
Power Ground

Figure 4.2: P1 - 7-Position Screw Terminal, Motor and Motor Power

Pin Configuration and Description

1 Phase A Motor Phase A Output, 0.4 to 4 Amps Peak (3A RMS).

2 Phase A | Motor Phase A Return, 0.4 to 4 Amps Peak (3A RMS).

3 SHIELD Ground Connec_:tion used for cabl_e shields only. This terminal
MUST NOT be jumpered to Terminal 6 Ground.

4 Phase B Motor Phase B Output, 0.4 to 4 Amps Peak (3A RMS).

5 Phase B Motor Phase B Return, 0.4 to 4 Amps Peak (3A RMS).

6 Ground Motor Power Supply Ground.

7 +V +12 to +75 VDC power supply input.

Table 4.1: P1 Pin Assignment and Description

M3000 Summary, Revision D082107 9



% M3000

P16: Logic Power Supply

o NOTE: The 12 VDC
Supply included
with the Developer's
kit is sufficient for

all uses of the Development
Board, However any 7 to 15 VDC
supply with a 2.1 mm jack will
work provided it can supply the
minimum current of 225 mA.

The center pole my be + or -.

Communications
P14: JTAG-ICE

Thumbnail View

Figure 4.3: P16 - 2.1 mm Power Jack for Logic Supply

The included USB to JTAG converter for program development/debug plugs directly into the 12-pin
header located at connector P14. See Appendices for driver installation instructions.

Thumbnail View

Pin 1

Figure 4.4: P14 - 12-Pin Header for SS-ICE-V3

10  M3000 Summary, Revision R082107

Pin # Function Description
1 IBOOT_N Internal Boot Input
2 N/C Not Connected
3 JTAG_TDI JTAG Emulator Data Input
4 GND Ground
5 FLASH_SRAM_N Program Memory Type Input
6 JTAG_RESET JTAG Reset Input
7 JTAG_TMS JTAG Emulator Mode Select Input
8 RESET_N Master Reset Input
9 JTAG_TDO JTAG Emulator Data Output
10 +5 VDC +5 VDC
11 JTAG_TCLK JTAG Emulator Clock Input
12 GND Ground
Table 4.2: P14 Pin Assignment and Description

SYSTEM®

SEMICONDUCTOR inc.



M3000 %

P2 and P8: UART The UART may be interfaced via one of two connectors: P3 (7-Pin Terminal Block) or P8 (10-Pin
IDC Header). If using the included USB to RS-422/485 Converter the ribbon cable will plug directly
into P8. If using your own converter RS-422/485 may be wired into P3.

P onfig on and De ptio
Pin # Function Description

1 N/C Not Connected

2 N/C Not Connected

3 N/C Not Connected

4 N/C Not Connected

5 N/C Not Connected

6 RX+ Receive Plus - Connects to the TX+ of the RS-422 Host
7 RX- Receive Minus - Connects to the TX- of the RS-422 Host
8 TX- Transmit Minus - Connects to the RX- of the RS-422 Host
9 TX+ Transmit Plus - Connects to the RX+ of the RS-422 Host
10 GND Communications Ground.

Table 4.3: P8 Pin Assignment and Description

P2
Pin 1: TX+
Pin 2: TX-
Pin 3: RX+
Pin 4: RX-
Pin 5: GND
Pin 6: N/C
Pin 7: N/C
Thumbnail View
Figure 4.6: P2 - 7-Pin Terminal Block for UART
P O g on and De ptio
Pin # Function Description
1 TX+ Transmit Plus - Connects to the RX+ of the RS-422 Host
2 TX- Transmit Minus - Connects to the RX- of the RS-422 Host
3 RX+ Receive Plus - Connects to the TX+ of the RS-422 Host
4 RX- Receive Minus - Connects to the TX- of the RS-422 Host
5 GND Communications Ground
6 N/C Not Connected
7 N/C Not Connected

Table 4.4: P3 Pin Assignment and Description

SYSTEM®
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P3: User SPI
P3
Pin 1: GND
Pin 2: UCLK
Pin 3: USO
Pin 4: USI
Pin 5: UCSN
Pin 6: +5VDC
Pin 7: N/C
Thumbnail View
Figure 4.7: P3, 7-Pin Terminal for User SPI
P o ation and De ptio
Pin # Function Description
1 GND Communications Ground
2 UCLK User SPI Clock
3 uUso User SPI Data Out (MISO)
4 usl User SPI Data In (MOSI)
5 UCSN User SPI Chip Select Input
6 +5 VDC +5 VDC used to power converter logic only
7 N/C Not Connected
Table 4.5: P3 Pin Assignment and Description
P4: Master SPI
P4
Pin 1: GND
Pin 2: MCLK
Pin 3: MSO
Pin 4: MSI
Pin 5: MCSN
Pin 6: +5VDC
Pin 7: N/C

Thumbnail View
Figure 4.8: P4 7-Pin Terminal for Master SPI

P onfiguration a De ptio
Pin # Function Description
1 GND Communications Ground
2 MCLK Master SPI Clock
3 MSO Master SPI Data Out
4 MSI Master SPI Data In
5 MCSN Master SPI Chip Select Input
6 +5 VDC +5 VDC used to power converter logic only
7 N/C Not Connected

Table 4.6: P4 Pin Assignment and Description

SYSTEM®
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P5: CAN

Encoder
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Pin 7:
Pin 6:
Pin 5:
Pin 4:
Pin 3:
Pin 2:
Pin 1:

™

N/C
N/C
N/C
CANH
SHIELD
CANL
CANGND
Thumbnail View
Figure 4.9: P5, 7-Pin Terminal for CAN
P o atio d De ptio
Pin # Function Description
7 N/C Not Connected
6 N/C Not Connected
5 N/C Not Connected
4 CANH CAN Bus High
3 Shield CAN Cable Shield
2 CANL CAN Bus Low
1 CANGND CAN Bus Ground

Table 4.7: P5 Pin Assignment and Description

The Development Board allows for the development of closed loop motion applications via a single-
end encoder connected to the 7-pin pluggable terminal located at P6.

The encoder inputs are quadrature.

Pin 7: N/C
Pin 6: N/C
Pin 5: IDX

Pin 4: CH B
Pin3: CHA

Pin 2: +5V

Pin 1: GND

Thumbnail View

Figure 4.10: P6, 7-Pin Terminal for Encoder

P o o d De ptio

Pin # Function Description

7 N/C Not Connected

6 N/C Not Connected

5 ENC IDX Encoder Index Mark

4 ENC CH B Encoder Channel B

3 ENC CH A Encoder Channel A

2 +5V +5 VDC Output. Used to ON_LY power an encoder. do not use

to power other external devices.
1 GND Ground

Table 4.8: P6 Pin Assignment and Description

M3000 Summary, Revision D082107 13
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Dedicated I/O

14 M3000 Summary, Revision R082107

pP7

Pin 7: STEP I/O
Pin 6: DIR I/O
Pin 5: CAPT IN
Pin 4: TRIP OUT
Pin 3: +5 VDC
Pin 2: ANAIN
Pin 1: GND

Thumbnail View

Figure 4.11: P7 7-Pin Terminal for Dedicated I/O

(o] g ation and De ptio
Pin # Function Description
7 STEP 1/0 Step Clock Input/Output
6 DIR 1/0 Direction Input/Output
5 CAPT IN Capture Input allows for extended event interrupt.
2 TRIP OUT Trip Output used for netting output from within program
control
3 +5 VDC +5 VDC Output
Analog Input configured as a O to 5V, 10 Bit resolution input|
2 ANA IN offering the ability to receive input from various forms of
analog sensor.
1 GND 1/0 Ground

Table 4.9: P7 Pin Assignment and Description

SYSTEM®
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M3000
SECT HON 5 This section covers the switches and jumpers on the Development Board
Switches and
J um pe rs S2: Processor Reset S1: Logic Power

Switches

S8: GP 1/0 4-7
S10: GP I/0 8-11 —

S4-S7: See Table

S3: JTAG Reset Switches S8 - S12 General Purpose I/O:

S9: GP I/0 0-3 1/0 Configured as Output: Switches OPEN
. _ 1/0 Configured as Input:
S11: GP 1/O 16-19 CLOSED = Logic 0

S$12: GP 1/0 12-15 — OPEN = Logic 1

Figure 5.1: Development Board Switch Locations

Switch Configuration

S1 Logic Power Will switch on logic power supply.

S2 Processor Reset Momentary Switch will reset the M3000 when depressed

S3 JTAG Reset Momentary Switch will reset the JTAG port when depressed
sa Internal Boot Internal BOOT hardware vector upon reset, if populated, this|

switch should be in the open position.

Set for FLASH, if populated, this switch should be in the

S5 Program Memory Speed open position.
Forced reprogram mode (closed), run normal mode (open),

€ IROITER (REPIEETEIL if populated, this switch should be in the open position.

57 Memory Select SRAM (cI0§ed) or FLASH (ppen), if populated, this switch
should be in the open position.
4 Position DIP Switches. If 1/0 is being used as an Output,
the switch associated with the point being used should be
open.

S8 - S12 GPIO If 1/0 is being used as an Input, the switch associated with

the point may be used to control the state of the input:

Closed = Logic O
Open = Logic 1

Table 5.1: Development Board Switch Assignment and Description

SYSTEM®
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Jumpers

JP1: RS485 Control

JP2: Serial FLASH on Master
SPI

NOTE: JP2 will only

be used if the RAM

chip is populated on

the board and the
development board is populated
with the 160 QFP package of the
M3000.

JP4 JP1

|

=ih

Ty

JP3 P2

Figure 5.2: Development Board Jumper Locations

JP1 determines whether or not the UART is always enabled (default) or controlled by the M3000.

JP1 JP1
O CNTL RS485 CNTL RS485
Transmitter Transmitter
always enabled controlled by
485TX M3000

O onN

C 485TX
ON

JP2 enables or disables (default) serial FLASH on the Master SPI Port.

Figure 5.3: JP1 Selection Options

JP2 JP2

O ENB Serial FLASH ENB Serial FLASH
Disabled Encabled
SFLASH

(z SFLASH
DIS O bis

Figure 5.4: JP2 Selection Options

SYSTEM®

SEMICONDUCTOR inc.
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JP3: FAULT_IN_N JP3 Controls the RUN (default) or FAULT status of the bridge.

Z>RUN
O FAULT
O RUN
Z>FAULT

JP3 Normal running JP3 Bridge in Fault
mode

Figure 5.5: JP3 Selection Options

JP4: Bridge Enable/Disable JP4 Controls the Enabled (default) or Disabled state of the output bridge.
JP4 Output Bridge JP4 Output Bridge
Enabled Disabled

pis O
ene O

ENB
DIS
PHASE

PHASE

Figure 5.6: JP4 Selection Options

SYSTEM®

SEMICONDUCTOR inc. M3000 Summary, Revision D082107 17
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SECTION 6

Test Points

NOTE: Schematics

are located on the

SSI Developer’s

Kit CD and are only
available with the purchase of the
Developer’s Kit.

Schematic Sheet 1

P9: CAN Signals

P10: User SPI Test Points

SYSTEM®

SEMICONDUCTOR inc.

™

M3000
P20
P23
P30 P19 Pl
P17 P28 P18
+ : =T
+ 1 1
”1." ks ; - = +
i . - =
- td
T
-
i 4%
.ILIII
I '_|. by i
- = sy - ?
. | 1 <
£
=t i
= I = 1
P9
P12 P29
por — P26
See Tables for P21 @ Call-out marker indicates Pin 1
. _— P22
Function/Description
P24 — |
p25 —

Figure 6.1: Test Point Pin Header Locations

Test Point Configuration and Description

1 GND Ground

2 CAN_TXD CAN Transmit Data Output (Transceiver Input)
3 CAN_RXD CAN Receive Data Output (Transceiver Input)
4 CAN_H CAN Bus High (Transceiver Output)

5 CAN_L CAN Bus Low (Transceiver Output)

Table 6.1: P9 CAN Signal Test Point Assignment and Description

Test Point Configuration and Description

1 GND Ground

2 UCLK User SPI Clock Output

3 uso User SPI Serial Output (MISO)
4 usli User SPI Serial Input (MOSI)
5 UCSN User SPI Chip Select

Table 6.2: P10 User SPI Test Point Assignment and Description

M3000 Summary, Revision D082107 19
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P11: UART Test Points

P12: Encoder Test Points

Schematic Sheet 2

P15: Master SPI Test Points

Schematic Sheet 3

P17: Phase B Current Sense

P18: Phase A Current Sense

20 M3000 Summary, Revision R082107

Test Point Configuration and Description

Pin # Function Description
1 GND Ground
2 UART_RXD UART Receive Data
3 UART_TXD UART Transmit Data

Test Point Configuration and Description

Table 6.3: P11 UART Test Point Assignment and Description

Pin # Function Description
1 GND Ground

2 +5 VDC + 5 VDC Output

3 ENC_A Encoder Channel A Input

4 ENC_B Encoder Channel B Input

5 ENC_IDX Encoder Index Input

Test Point Configuration and Description

Table 6.4: P12 Encoder Test Point Assignment and Description

Pin # Function Description
1 GND Ground

2 MCLK Master SPI Clock Output

3 MSO Master SPI Serial Output

4 MSI Master SPI Serial Input

5 MCSN Master SPI Chip Select

Test Point Configuration and Description

Table 6.5: P15 Master SPI Test Point Assignment and Description

Pin # Function Description
1 GND Ground
2 SENSEB Phase B Current Sense

Table 6.6: P17 Phase B Current Sense Test Point Assignment and Description

Test Point Configuration and Description

Pin # Function Description
1 GND Ground
2 SENSEA Phase A Current Sense

Table 6.7: P18 Phase A Current Sense Test Point Assignment and Description

SYSTEM®
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P19: Phase A Control and
Feedback

P20: Phase B Control and
Feedback

P21: Trip, Capture, Current and
Zero Cross

SYSTEM®

SEMICONDUCTOR inc.

Test Point Configuration and Description

Pin # Function Description
1 GND Ground
2 PHA_REV Bridge Control Phase A Reverse Input
3 PHA_FWD Bridge Control Phase A Forward Input
4 PHA_RL Bridge Control Phase A Right Low Output
5 PHA_RH Bridge Control Phase A Right High Output
6 PHA_LL Bridge Control Phase A Left Low Output
7 PHA_LH Bridge Control Phase A Left High Output
8 PHA_PWM Bridge Control Phase A PWM Output
9 V_SIN DAC Sine Output
10 N/C Not Connected

Table 6.8: P19 Phase A Current Control and Feedback Test Point Assignment and Description

Test Point Configuration and Description

Pin # Function Description

1 GND Ground

2 PHB_REV Bridge Control Phase B Reverse Input

3 PHB_FWD Bridge Control Phase B Forward Input

4 PHB_RL Bridge Control Phase B Right Low Output
5 PHB_RH Bridge Control Phase B Right High Output
6 PHB_LL Bridge Control Phase B Left Low Output
7 PHB_LH Bridge Control Phase B Left High Output
8 PHB_PWM Bridge Control Phase B PWM Output

9 V_COSs DAC Cosine Output

10 BRIDGE.EN Bridge Enable Output

Table 6.9: P19 Phase B Current Control and Feedback Test Point Assignment and Description

Test Point Configuration and Description

Pin # Function Description

1 GND Ground

2 TRIP_OUT Trip Output

3 CAPT_IN Capture Input

4 CUR_OUT Current Reference (Reference DAC Output)
5 ZERO_CROSS Zero Crossing Output

Table 6.10: P21 Trip, Capture, Current and Zero Cross Test Point Assignment and Description

M3000 Summary, Revision D082107 21
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Schematic Sheet 4

P22: T0 and T1 Clocks, ICP0

P23: Bridge Polarity

P24: Bridge Signals

5 NOTE: P23 Signals,
with the exception
of +5V and GND are
N/C, Not Connected
on the version Development Board
using the SS-M3001-B 128 BGA

Schematic Sheet 5
P25: General Purpose I/0 12-19

5 NOTE: GPIO 8-19
may also be used to
connect peripheral
devices. See the full

M3000 Product Manual.

22 M3000 Summary, Revision R082107

Test Point Configuration and Description

Pin # Function Description
GND Ground
2 TOCLK Timer T/C 0 Clock Input
3 T1CLK Timer T/C 1 Clock Input
4 ICPO Timer O Capture Input
5 +5VDC +5 VDC Output

Table 6.11: P22 TO and T1 Clock, ICPO Test Point Assignment and Description

Test Point Configuration and Description

Pin # Function Description
INV_LBC Invert Low Bridge Control Input
2 INV_HBC Invert High Bridge Control Input
3 +3.3V +3.3 V Output
4 N/C Not Connected
5 N/C Not Connected

Table 6.12: P23 Bridge Polarity Test Point Assignment and Description

Test Point Configuration and Description

Pin # Function Description
GND Ground
2 PWM_OSC PWM Oscillator Output
3 MASK Mask Output
4 SIN_SIGN Sine Sign Output
5 +5V +5 VDC Output

Test Point Configuration and Description

Table 6.13: P24 Bridge Signals Test Point Assignment and Description

Pin # Function Description

1 GND Ground

2 GPIO12 General Purpose 1/0 12/Data Memory Address O
3 GPIO13 General Purpose 1/0 13/Data Memory Address 1
4 GP1014 General Purpose 1/0 14/Data Memory Address 2
5 GPI1O15 General Purpose 1/0 15/Data Memory Address 3
6 GPIO16 General Purpose 1/0 16/Data Memory Address 4
7 GPI1O17 General Purpose 1/0 17/Data Memory Address 5
8 GPI1O18 General Purpose 1/0 18/Data Memory Address 6
9 GPIO19 General Purpose 1/0 19/Data Memory Address 7
10 3.3V 3.3 VDC Output

Table 6.14: P25 General Purpose 1/0 12-19 Test Point Assignment and Description

SYSTEM®
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P26: General Purpose 1/0 8-11,
Data Memory Control

5 NOTE: P26 Pin 9,
OCB, is N/C, Not
Connected on the
version Development
Board using the SS-M3001-B 128
BGA

P27: General Purpose I/0 0-3,
External Interrupts, Reset

. NOTE: P27 Pin 10,
OCA, is N/C, Not
Connected on the
version Development
Board using the SS-M3001-B 128
BGA

P28: Step/Direction 1/0, PWM
Current Reference

P29: General Purpose I/0 4-7

SYSTEM®
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Test Point Configuration and Description

Pin # Function Description
GND Ground

2 DMEM_ALE Data Memory Address Latch Enable Output

3 DMEM_WEN Data Memory Address Write Enable Output

4 DMEM_OEN Data Memory Output Enable Output

5 GP108 General Purpose 1/0 8/Data Memory Address 8

6 GPI09 General Purpose 1/0 9/Data Memory Address 9

7 GPIO10 General Purpose 1/0 10/Data Memory Address 10
8 GPIO11 General Purpose 1/0 11/Data Memory Address 11
9 ocCB Timer B Compare Output

10 MHZ20 20 MHz Processor Clock Output

Table 6.15: P26 General Purpose 1/0 8-11 Test Point Assignment and Description

Test Point Configuration and Description

Pin # Function Description
GND Ground

2 GPIOO General Purpose 1/0 O

3 GPIO1 General Purpose 1/0 1

4 GP102 General Purpose 1/0 2

5 GPIO3 General Purpose 1/0 3

6 EXT_INT_O External Interrupt Input O (Programmable Polarity)
7 EXT_INT_1 External Interrupt Input 1 (Programmable Polarity)
8 DMEM_CEN Data Memory Chip Enable

9 RESETN Master Reset Input

10 OCA Timer A Compare Output

Table 6.16: P27 General Purpose 1/0 0-3, External Interrupts\ and, Reset Test Point Assignment and Description

Test Point Configuration and Description

Pin # Function Description
1 GND Ground

2 DIRIO Direction 1/0

3 STEPIO Step Clock 1/0

4 PWM_CUR PWM Current Reference

5 +5V +5 VDC Output

Table 6.17: P28 Step/Direction 1/0, PWM Current Reference Test Point Assignment and Description

Test Point Configuration and Description

Pin # Function Description
GND Ground

2 GP104 General Purpose 1/0 4

3 GPIO5 General Purpose 1/0 5

4 GP106 General Purpose 1/0 6

5 GPI107 General Purpose 1/0 7

Table 6.18: P29 General Purpose 1/0 4-7 Test Point Assignment and Description

M3000 Summary, Revision D082107 23
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P30: Anclog, DAC, Op Amp and

Fault N_N Pin # Function Description
1 GND Ground
2 FAULT_N_N Fault Input
3 OPAMP_P General Purpose Op Amp Plus Input
4 OPAMP_M General Purpose Op Amp Minus Input
5 OPAMP_OUT General Purpose OP Amp Output
6 DAC_OUT General Purpose DAC Output
7 ANA_PIN ADC Input or MUX Output
8 ADC_IN General Purpose ADC Input
9 ANA_IN Analog Input
10 +3.3V +3.3 VDC Output

Table 6.19: P30 Analog, DAC, Op Amp and Fault_N_N Test Point Assignment and Description

SYSTEM®
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SECTION 7

Installing/
Configuring IAR
Embedded Work
Bench

Installation/
Configuration

SYSTEM®
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The M3000 Development Board interfaces with IAR Embedded Workbench® to format M3000
applications. IAR Embedded Workbench® serves as the front end for code writing and debugging
M3000 applications. IAR Embedded Workbench® features a C/C++ compiler and C-SPY ™
debugger, assembler, and project manager.

Included with the development kit is a 30-day fully functional evaluation version of IAR Embedded
Workbench®. The evaluation version of IAR Embedded Workbench® is completely free of charge.

It runs for 30 days and allows you to try the integrated development environment and evaluate its
efficiency and ease of use. The only requirement is that you register to get a license key.

The system requirements for IAR Embedded Workbench® are:

A Pentium-based PC with Microsoft ® Windows® 2000 (SP4) or XP (SP2)
Internet Explorer 6 or higher

At least 256 Mbytes of RAM and 200 Mbytes of free disk space
Adobe® Reader® to access the product documentation

USB 1.1orUsSB 2.1

1. Connect and install SSI JTAG-ICE Cable and drivers from the supplied CD, the JTAG drivers
may also be downloaded from the SSI web site at http://www.systemsemi.com.

2. Install IAR Embedded Workbench. You will have to register with IAR to receive the free 30-
day license key to complete installation.

3. Open IAR Embedded Workbench.

Tool chair 4R B

Project templates:

[+ asm
e Cat
e
AVR®E Studio 4 compatible output
mair
E sternally built executable

Diezcnption:

o]

[ project uzing default tool zettings including an empty main.c file.

Cancel

Figure 7.1: Create New C Project

Create new Project selecting C > main (Figure 7.1).

Save as M3000.ewp

DevBdExample.c, click OK.

Right Click the main.c file in the Workspace, select remove.

Select Project > Add Files. Browse to the SSI Developer’s Kit CD folder /samples and select

M3000 Summary, Revision D082107 25
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8. Right Click DevBdExample.c in the Workspace, select “Options”. The following options shown
in screen captures will need to be changed.

9. Under General Options, select the tab labeled “Target”. In the Processor configuration pulldown
select -cpu=m3000. M3000.

Category:
[General Options
C/C++ Compiler Target ]Output] LiblaryConfiguvation] LiblaryOptions] Heap Corfigu 4 | *
e ; Processor corfiguration
Custom Build
Build Actions |-cpu=m3000, M2000 i
Linker ¥ Entanced oo Y
Debugger ’
ccR I Use B4bit doubles I ey
JTAGICE
JTAGICE mkIT
Simulator Memory model
Third-Party Criver 15ma|| J
System configuration

¥ Corfigure system using dislogs inat in XCL file)

| £

0k, | Cancel

Figure 7.2: Processor Selection

10. Select the General Options tab labeled “System”. Nothing need be changed here at this time, be
aware that for larger programs the CSTACK and RSTACK values may need to be increased.

Categary:
[General Options
C/C++ Compiler Library Corfiguration ] Library Options ] Heap Corfiguration  System ] [ L
232:;“:;[‘” . Data stack [CSTACK) Retum address stack (RSTACK)
Bl Ations Size (bytes): Iﬂo(.?ﬂl Size fevels): |16
Linker [T i Ploseiieait e T Rla
Debugger
CCR ERiErhal ter
ICE200 [ Enable extemal memony bus
ITAGICE [ Add ane watstate o e
JTAGICE mkII T, E
Simulator I | J
Third-Party Driver i i
WV Initialize unused intemupt vectors with RET] instructions
[ Enable bit definttions in |/0-Include files

Ok, Cancel |

Figure 7.3: Stack Values.

SYSTEM®
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11. Select the Category “Linker”, Select the “Output” tab. Check the check box labeled “Allow C-
SPY specific extra output file”

Categony:

General Options
C/C++ Compiler
Assembler
Custom Build
Build Actions
Lirker
Debugger

CCR.

ICE200

JTAGICE
JTAGICE mkII
Simulator
Third-Party Driver

Factory Settings

Output ]E:-im Ou‘tput] Hdefine ] Diagnostics] List ] Conﬁg] Froce 4 [ *

Output file
[ Ovemide default Secondary output file:

| {MNone for the selected format)

Format
&+ Debug information for C-SPY
v With runtime control modules
¥ With 10 emulation modules
[ Buff berrmiryal oLt
W Allow C-SPY-specific extra output file
£ Other e |

Moduledocal symbaols: |Incll.|de all

ak, | Cancel |

Figure 7.4: Allow C-SPY Extra Output File

12. Select the tab labeled “Extra Output”. Check the “Generate Extra Output File” box. In the
Format pulldown, select “intel-extended”.

Categony:

General Options
C/C++ Compiler
Agsembler
Custom Build
Build Actions
Linker
Debuager

CCR

ICE200

JTAGICE
JTAGICE mkIT
Simulator
Third-Party Driver

Factory Settings

Output  Bdra Output lf-‘.fdeﬁne] Diagnosticsl List ] Corlfig] Proce 4 | ¥

V¥ Generate extra output file
Cutput file
[ Ovemide default

Fomat
Output format: [intel-extended -
Format variant: |None __I

)4 Cancel

SYSTEM®
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Figure 7.5: Extra output file format
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13. Select the category “JTAGICE” On the tab labeled “JTAGICE 17, Select the COM port your
SSI1 JTAG ICE converter is connected to.

Categary: Factory Settings

General Options

C/C-++ Compiler ITAGICE 1 | JTAGICE 2| Serial Port | Extra Gptions |
Assembler
Custom Build Default communication 7
BLild Actions V¥ (dizables serial communication setup) Com 1
g”ter JTAG Port

ebugger

CCR Frequency in Hz: & 1”}1} KHz 1 ~ Download control

¢ [ Suppress Download

== Ttk et [ Allow download to RAM
Simulator JTAG daisy chain Target Consistency Check
Third-Party Driver Evices [hsl * None

" Verfy Boundaries

5 i |

Ok, | Cancel

Figure 7.6 JTAG-ICE Setup
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WARRANTY

System Semiconductor (“SSI”), warrants only to the purchaser of the Product from SSI
(the “Customer”) that the product purchased from SSI (the “Product”) will be free from
defects and meets the applicable specifications at the time of sale. Customer’s exclusive
remedy under this Limited Warranty shall be the repair or replacement, at Company’s sole
option, of the Product, or any part of the Product, determined by SSI to be defective.

This Limited Warranty does not extend to any Product damaged by reason of alteration,
accident, abuse, neglect or misuse or improper or inadequate handling; improper or
inadequate wiring utilized or installed in connection with the Product; installation, opera-
tion or use of the Product not made in strict accordance with the specifications and writ-
ten instructions provided by SSI; use of the Product for any purpose other than those for
which it was designed; ordinary wear and tear; disasters or Acts of God; unauthorized
attachments, alterations or modifications to the Product; the misuse or failure of any
item or equipment connected to the Product not supplied by SSI; improper maintenance
or repair of the Product; or any other reason or event not caused by SSI.

SSIHEREBY DISCLAIMS ALL OTHER WARRANTIES, WHETHER WRITTEN OR ORAL,
EXPRESS OR IMPLIED BY LAW OR OTHERWISE, INCLUDING WITHOUT LIMITA-
TION, ANY WARRANTIES OF MERCHANTABILITY OR FITNESS FOR ANY PARTIC-
ULAR PURPOSE. CUSTOMER'’S SOLE REMEDY FOR ANY DEFECTIVE PRODUCT
WILL BE AS STATED ABOVE, AND IN NO EVENT WILL THE SSI BE LIABLE FOR IN-
CIDENTAL, CONSEQUENTIAL, SPECIAL OR INDIRECT DAMAGES IN CONNECTION
WITH THE PRODUCT.

This Limited Warranty shall be void if the Customer fails to comply with all of the terms set
forth in this Limited Warranty. This Limited Warranty is the sole warranty offered by SSI
with respect to the Product. SSI does not assume any other liability in connection with the
sale of the Product. No representative of SSl is authorized to extend this Limited Warranty
or to change it in any manner whatsoever. No warranty applies to any party other than
the original Customer.

SSl and its directors, officers, employees, subsidiaries and affiliates shall not be liable for
any damages arising from any loss of equipment, loss or distortion of data, loss of time,
loss or destruction of software or other property, loss of production or profits, overhead
costs, claims of third parties, labor or materials, penalties or liquidated damages or puni-
tive damages, whatsoever, whether based upon breach of warranty, breach of contract,
negligence, strict liability or any other legal theory, or other losses or expenses incurred
by the Customer or any third party.

System Semiconductor’s general policy does not recommend the use of its products in
life support or aircraft applications wherein a failure or malfunction of the product may
directly threaten life or injury. Per System Semiconductor’s terms and conditions of
sales, the user of System Semiconductor, products in life support or aircraft applications
assumes all risks of such use and indemnifies System Semiconductor, against all dam-
ages.
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