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Features
e Global interface for new generation IC
evaluation kits

e Target IC C-BUS read and write
operations

e 32-Bit Dual core ARM Microprocessor
Cortex-M4/Cortex-M0

e Mating interface for wide range of
target evkit boards

e Micro SD Card to store Function
Images and bulk data

Provisional Information

PC GUI and hardware provided

Function Image handling for
FirmASIC®-based projects

High-speed real-time script execution
PC control/communications via USB

Software configurable GPIO lines and
LED bank

C Library for fast C development
JTAG port for debugging C applications

1 Brief Description

The PEO003 Evaluation Kit Interface Card is a global interface system for use with evaluation kits for CML’s
new generation ICs, including FirmASIC®—based products. This greatly simplifies the approach to the

evaluation and design-in process.

Based around the NXP ARM microprocessor LPC4330 and using a PC GUI, the information generated is
formatted, timed and delivered to the target IC via selected C-BUS serial interfaces or a host port. The
supplied control software can be used to perform C-BUS read and write operations, read or write sample

data or run scripting functions.
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In the case of FirmASIC® IC evaluations, the Function Image™ can be loaded onto the CMX{target} device
or programmed into serial memory on the {target} card.

Communication with the PE00O03 is via high-speed USB 2.0.
The PEOO003 provides an environment for C code development and evaluation using NXP’s toolchain,

LPCXpresso and JTAG. A set of proven C libraries can be downloaded in the PE0O003 Support Package to
assist with application development.
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2 e New Figure 8 (C-BUS Frequency Warning Message dialog) and January 2016
associated new text in Section 7.4

e ESO0003 screenshots updated with activation codes control and frequency
control (Figures 9 to 15). Associated new text in Section 7.4.1.

e Section 8: Maximum operating supply voltage corrected to +6

e Section 8: Absolute maximum supply voltage corrected to +6.8V

1 First release August 2014
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3.1

3.11

3.1.2

3.1.3

3.2

3.2.1

3.2.2

3.2.3

Preliminary Information

Laboratory Equipment

The following laboratory equipment is needed to use this evaluation kit:

Power Supply

A 5 Volt DC unregulated power supply.

PC

With the following requirements:
¢ One of the following Windows operating systems installed: XP, Vista, Windows 7 or
Windows 8.
e USB port.
¢ Minimum screen resolution 800 x 600. Recommended minimum resolution 1024 x 768.

USB type A male to mini B male cable

Handling Precautions

Like most evaluation kits, this product is designed for use in office and laboratory environments.
The following practices will help ensure its proper operation.

Static Protection

This product uses low power CMOS circuits that can be damaged by electrostatic discharge.
Partially damaged circuits can function erroneously, leading to misleading results. Observe ESD
precautions at all times when handling this product.

Contents - Unpacking
Please ensure that you have received all of the items on the separate information sheet (EK9980)
and notify CML within seven working days if the delivery is incomplete.

Approvals

This product is not approved to any EMC or other regulatory standard. Users are advised to
observe local statutory requirements, which may apply to this product and the radio frequency
signals that may emanate from it.
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4 Quick Start

This section provides instructions for users who wish to experiment immediately with the evaluation
kit. A more detailed description of the kit and its use appears later in this document.

4.1  Setting-Up

Copy the file ‘ES0003xx.zip’, which is downloaded from the CML website following
registration, to the hard drive of your host PC.

Extract the files to the hard drive of your host PC.

Connect the Target Card(s) to the PEO003 C-BUS connectors J3, J7 and/or host connector
J6 as required.

Connect a DC supply to the PEO00O3 and set the voltage level to 5V.

Connect a DC supply to the Target Card and set to the voltage level specified in the relevant
Target Card User Manual. Some target cards can use the 5 volts supplied through the
PEO0OO03 on either J4, J8 and/or J5.

Attach a USB cable between connector J9 of the PEO003 Interface Card and the USB port
of the PC.

Turn on the power supply. The power-on indicator D8 will light.

Install the USB driver when requested. See Section 7.6.

4.2  Adjustments

The default C-BUS clock frequency is 10MHz. Change this to the C-BUS speed of the slowest
Evaluation Kit connected. The C-BUS clock speed is changed using the Options Dialogue. See
Section 7.4.6.

4.3 Operation

Run the application ES0003xx.exe.
Press the reset switch, SW1, on the PEO0O3 board if requested.

When the GUI finishes loading the PE00O3 is ready to use.
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5 Signal Lists

CONNECTOR PINOUT
ConF?ector Copnector Signal Signal Description
ef. Pin No. Name Type
J1 Ethernet — not fitted
1 TD+ DP+ Transmit data +
2 TD- DP- Transmit data -
3 RD+ RD+ Receive data +
4 unused
5 unused
6 RD- RD- Receive data -
7 unused
8 unused
9 NET_ACT o/P Net active led
10
11 NET_SPD o/P Net speed led
12
J2 1 GPIOO Bl GPIO
2 GPIO4 Bl GPIO
3 GPIO1 Bl GPIO
4 GPIO5 Bl GPIO
5 GPIO2 Bl GPIO
6 GPIO6 BI GPIO
7 GPIO3 Bl GPIO
8 GPIO7 Bl GPIO
9 GND Power Ground
10 3Vv3 Power 3.3V power suply
J3 1M IO0/RESET1/C | BI Spare /O / Reset / C-BUS chip select
SN3
2 CSN1 o/P C-BUS 1 chip select
3 101 BI Spare I/O
4 CDATA1 o/P C-BUS 1 command data
5 102 Bl Spare I/O

© 2017 CML Microsystems Plc
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CONNECTOR PINOUT
ConF?ector Copnector Signal Signal Description
ef. Pin No. Name Type

6 SCLK1 o/P C-BUS 1 serial clock
7 103 BI Spare I/O
8 RDATA1 I/P C-BUS 1 reply data
9 104 BI Spare I/O
10 IRON1 I/P C-BUS 1 interrupt request
11,12 GND Power Ground
13 BOOTEN1_1 o/P Hardware boot control
14 BOOTEN1_2 o/P Hardware boot control
15 n/c
16 105 Bl Spare 1/0
17 106 Bl Spare 1/0
18 107 Bl Spare 1/0
19 n/c
2012 n/c or Power

J4B] 1,2 GND Power Ground
3,4,5,6 5V Power +5.0V power supply

J5 1,2 GND Power Ground
3,4,5,6 5V Power +5.0V power supply

J6 1 IRON1 I/P C-BUS 1 interrupt request
2 RDATA1l I/P C-BUS 1 reply data
3 CDATA1 Oo/P C-BUS 1 command data
4 CSN1 o/P C-BUS 1 chip select
5 SCLK1 Oo/P C-BUS 1 serial clock
6 IO0/RESET1/C | BI Spare 1/0O / C-BUS chip select

SN3
7 GND Power Ground
8 GND Power Ground
9,10,11,12 n/c
13 RXCLK I/P IS Receive Clock
14 TXCLK I/P I2S Transmit Clock
15 RXFS I/P I°S Receive Frame Select
© 2017 CML Microsystems Plc 10 UMO0003/3
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CONNECTOR PINOUT
ConF?ector Copnector Signal Signal Description
ef. Pin No. Name Type
16 TXFS I/P I2S Transmit Frame Select
17 RXD I/P IS Receive Data
18 TXD o/P I2S Transmit Data
19, 20 GND Power Ground
J7 1 IO8/RESET?2 Bl Spare 1/O
2 CSN2 o/P C-BUS 2 chip select
3 109 Bl Spare 1/0
4 CDATA2 O/P C-BUS 2 command data
5 1010 Bl Spare 1/0
6 SCLK2 O/P C-BUS 2 serial clock
7 1011 Bl Spare 1/0
8 RDATAZ2 I/P C-BUS 2 reply data
9 1012 BI Spare 1/0
10 IRQN2 I/P C-BUS 2 interrupt request
11,12 GND Power Ground
13 BOOTENZ2_1 o/P Hardware boot control
14 BOOTENZ2_2 o/P Hardware boot control
15 n/c
16 1013 Bl Spare 1/O
17 1014 Bl Spare 1/O
18 1015 Bl Spare 1/O
19, 20 n/c
J8 1,2 GND Power Ground
3,4,5,6 5V Power +5.0V power supply
J9 1 VBUS USB Mini B type connector - USB power
supply
2 D- USB Mini B type connector - USB data
signal (-)
3 D+ USB Mini B type connector - USB data
signal (+)
4 n/c

© 2017 CML Microsystems Plc
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CONNECTOR PINOUT

ConF?ector Copnector Signal Signal Description
ef. Pin No. Name Type

5 GNDD USB Mini B type connector - Digital ground

6 SHELL USB Mini B type connector - USB

connector shell

7 n/c
J10 1 GND Power GND

2 U2_TXD o/P Transmit data UART?2

3 U2_RXD I/P Receive data UART2

4 5V Power 5V Power supply
J11

1 GND Power GND

2 VIN Power 5V regulated power supply
J13 1 3Vv3 Power

2 SWIO/TMS I/P JTAG test mode select

3 GND Power

4 SWDCLK/TCL | I/P JTAG test clock

K

5 GND Power

6 SWO/TDO o/P JTAG test data output

7 n/c

8 TDI I/P JTAG test data In

9 GND Power

10 RESET# I/P Reset. Active low

© 2017 CML Microsystems Plc
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TEST POINTS
Test Point Default Description
Ref. Measurement P
TP1 - WAKEUP - Wake up from low power mode pin (input).
TP2 - E_RXER - Ethernet receive error
TP3 +5V +5V power supply
TP4 +3V3 +3V3 power supply
TP5 GND Ground
TP6 GND Ground
TP7 - TRST
TP8 - E_TX_CLOCK - ethernet clock input
TP9 12 MHz XTAL - LPC4330 clock input
SWITCHES
Switch Ref. Def_a_ult Description
Position
SW1 O/C Push to reset the LPC4330 microprocessor
Notes: I/P = Input

O/P = Output

BI = Bi-directional

O/C = Open circuit

DP = Differential Pair +

DM Differential Pair -

Note[1] : pin J3-1 can be used as an extra CSN for the C-BUS1
Note[2]: used for providing power supply when isolators are fitted
Note[3] : J3 and J4 connectors can be isolated

© 2017 CML Microsystems Plc 13 UMO0003/3
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6 Circuit Schematics and Board Layouts

For clarity, circuit schematics are available as separate high-resolution files. These can be obtained
via the CML website.
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7.1

7.1.1

Detailed Description

Hardware Description

The board is fitted with a voltage regulator, U7, providing the +3.3V digital supply rail. The input to
this regulator is provided by an external un-regulated power supply at, nominally, 5V DC, which is
connected to the board via connector J11 (2-position terminal block). The external unregulated
power supply is available at connectors J4 and J8 (right-angle female headers) for mating to target
cards at C-BUS1 and C-BUS2 respectively. Similarly connector J5 for the mating to target cards at
the host port.

The nominal 5V supply and the +3.3V regulated supply voltage levels can be monitored on test
points TP3 and TP4 respectively.

Digital grounds are on test points TP5 and TP6.
D8 will illuminate, confirming presence of the on-board regulated +3.3V DC digital voltage supply.

The PEO0O03 uses the NXP LPC4330 microprocessor which combines a 32-bit ARM Cortex-M4 and
a 32-bit ARM Cortex-MO co-processor. The LPC4330 runs at 204MHz, has 264 kB of SRAM a USB
and Ethernet interface. The LPC4330 toolchain from NXP, including low cost debugging tools, can
be used with the PEO003. The board uses a 12MHz integrated crystal as clock source for the
LPC4330 processor. The internal PLLs generate the 204MHz clock signals.

Two LPC4330 SSP controllers are utilised for C-BUS1 and C-BUS2 and an IS controller, combined
with a the C-BUS1 SSP port utilised for the host port. The C-BUS ports have eight independent I/O
pins on each C-BUS port. C-BUS 1 and C-BUS 2 operation can be multiplexed onto C-BUS 1 where
pin 1 (100) of C-BUS1 provides the second CSN signal.

The PEO0O03 offers improved performance over the PE0002 C-BUS with better processing, and
faster and completely independent, not multiplexed, C-BUS ports. The layout has been optimised
to reduce both radiated and conducted noise emissions from the board.

Isolators can be fitted at C-BUSL1 to galvanically isolate the target card from the PEO0O03. This can
increase the noise immunity, particularly that caused by conducted noise and ground loops.

There are eight software-configurable general purpose 1/O signals available at connector J2 and
four software-configurable LEDs.

A Micro-SD Card interface has been added to store Function Images and their respective
activation codes for convenience. The micro-SD card also stores the logged data from the Trace
function. Data captured using the Host port is stored and read from a binary file that is created on
the card. It is also possible to use the micro SD-card for data storage. The card is formatted for
the FAT-32 file system.

The link to a host PC is via a full speed USB 2.0 port via connector J9. A footprint is provided for an
Ethernet port at J1. There is no support for Ethernet.

C-BUS Interface

The C-BUS interfaces transfer data control and status information between the target device’s
internal registers and the microprocessor over the C-BUS serial bus. Each transaction consists of
a single register address byte sent from the microprocessor, which may be followed by one or more
data bytes sent from the microprocessor to be written into one of the target device’s registers, or
one or more bytes of data read out from one of the target device’s registers, as illustrated in Figure
4,

© 2017 CML Microsystems Plc 16 UMO0003/3
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a) Single byte from pP (General Reset command)

CSN 1 [
SERIALCLOCK __ [Tt
COMMAND DATA | [71615T413T2T170] |

~_Address (01 Hex = Reset)
REPLY DATA Hi-z

[ = Level not important

b) One Address byte and one Data byte from pP to target device

CSN 1 [

SERIAL CLOCK

COMMAND DATA | [71615143[2]1[of [7[6]5[4[3[2[1]0] |
Address Data to target device

REPLY DATA Hi-Z

c) One Address byte and 2 Data bytes from pP to target device

CSN 1 I
SERIAL CLOCK
COMMAND DATA [TT7T6 6143 2 10l [7]6]5[4]3[2[1[0)[7]6[5[4]3[2[ 1[0
Address First (msb) data Second (Isb) data
byte to target device byte to target device
REPLY DATA Hi-Z

d) One Address and n Data bytes from uP to target device (Streaming C-BUS write)

CSN 1 —
SERIAL CLOCK pigigigigipisis e pigigigigiginin i pigigigipipinip
COMMAND DATA [ 7T6[5[4 3] 2[1]0ol[7]6[5]4[3[2[1]0] [7[6]5[4[3[2] 1[0l
Address First data Last data
‘ byte to target device byte to target device
REPLY DATA Hi-z

e) One Address byte from pP and one Reply byte from target device

CSN T [

SERIAL CLOCK

COMMAND DATA | [7]6]5]4[3]2]1]0] |
Address

REPLY DATA Hi-Z {I7T615T4T3T2T1]0]—

Data from target device

f) One Address byte from pP and 2 Reply bytes from target device

CSN T I
SERIAL CLOCK
COMMAND DATA [[7]6[5[4]3]2]1]0] \
Address
REPLY DATA Hi-Z fl716]5T4]3[2]1J0[7]6[5[4[3[2[1[0—
First (msb) byte Second(Isb) byte
from target device from target device

g) One Address byte from pP and n Reply bytes from target device (Streaming C-BUS read)
CSN 1 r

SERIALCLOCK _ TJUUUuUUUL vy ul rmuuuuuut

COMMAND DATA [ 716]5[4[3]2[1]0] |

Address
REPLY DATA HiZ {I7Te15T4132T1]0] [7T6]5T4[3T2[1T0[
First data Last data
byte from target device byte from target device

Figure 4 C-BUS Transactions
All writes and reads to C-BUS1/2 occur via the SSP0/1 peripherals of the LPC4330 Microprocessor.
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Two different target devices can be selected by taking CSN1 or CSN2 low on connectors J3 and
J7 respectively. If C-BUS1 and C-BUS2 are multiplexed, then C-BUS1/2 signals are routed to J3
and CSN2 is routed to J3:1.

The target device can issue an interrupt by taking IRQN1 or IRQN2 low on connectors J3 and J7
respectively.

7.1.2 Galvanic Isolation of C-BUS1

The PE0003 has been designed to minimise radiated and conducted noise. If galvanic isolation is
required between the PEO003 and the target card, NVE IL715 and IL716 isolators or equivalent can
be fitted at C-BUS1. The following steps must be completed:

On the bottom side of the board, cut the net ties placed within the footprints for U3, U4 and
U5, see Figure 3, to isolate the C-BUS1 port

If the power connector, J4, mates to the target card, cut net ties NT1 and NT2. Pin 20 of C-
BUS 1 must be wired to supply power to the isolated side of the PE0O0O3.

Fit an IL716 at U4 and a UL715 at both U5 and U3. U3 need only be fitted if the signals
BOOTENL1, BOOTENZ2, 105 and 106 are required.

Fit decoupling components C16, C17, C18, C19, C20, C21, R42, R44, R46, R43 and R45.

Note that if isolation is used signals 103, 104 and 107, J3 pins 7, 9 and 18 respectively, must NOT
be connected on the target card because these 10 signals are not isolated.
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7.1.3

7.1.4

FBa
R9
=S
R21 R17 x. .
:;::R:1?3 c14
rop 08 = 2
ces 2
..
c12: 7
200
c6 o
R
ik MICROSD
qu\
S
NT2
[JINT4
s o
R29 230 e
C16 N P L] 8o
A S B c27
Ras o
£33 o R3S
R43 8 ~ o T rat -
5 g cd s Re2
REA g« g
2]
c17 o0 8
c18
o 2
D = BT
RA2

Figure 5 Net Tie Locations
Multiplexing C-BUS2 onto C-BUS1
C-BUS1 and C-BUS2 signals can be multiplexed onto C-BUS1 port, J3. This feature allows two

independent C-BUS or SPI devices to be addressed via one C-BUS port. To enable C-BUS
multiplexing, check one of the ‘Multiplex C-BUS1/2’ checkboxes in the PEO003 GUI.

The following C-BUS2 signals are directed to C-BUS1:

CDATAZ2 multiplexes onto CDATA1

RDATA2 multiplexes onto RDATA1

SCLK2 multiplexes onto SCLK1

Pin 2 of C-BUSL1 port J3 will be reconfigured as CSN2. The normal default function, 100, will be

disabled. C-BUS2 on connector J7 will also be disabled. To select C-BUS1 or C-BUS2 when
‘multiplex C-BUS1/2’ is selected, use the C-BUS checkbox or the Device command in scripts.

Host Port

The Host Port is a merge of C-BUS1 and an I2S port. Pins 1 to 6 are mapped to C-BUS 1 and pins
13 to 19 are mapped to the I2S port. The I2S port consists of three lines for transmission and three
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for reception. Those three lines are a continuous serial clock, RXCLK/TXCLK, a Frame Sync,
RXFS/TXFS (also known as word select WS) and serial data, RXD/TXD.

Rx port mode 1 (125), two channels active
weu [N, AT
) | -
oo FFFFFFFTTTFETE PR R

Channel A data Channel B data

|1|n| 15[14fs3

Fx port mode 1 {I23), channel A active

e JILTUUTUUTULUUEUUULUU UL UL UL TUUIUTIL, - ST

RXFS | /_|
(Ws) S
RXD |15[14|1:||1i'[11|1-:1| [l [e[s]e]=[2] [ | 151af1a ::

Chanrel A data Zero padding E|

Rx port mode 1 (123), channel B active

rcece [\ ITLUUTUUTTUIUUUU UL U TU I Uyuuyy, - Uty .
o | )
R . I15|14|13[12I11|1n| |!|T| |5|-1| |2|1| |

p————  reropadding ——————%——— Channel B data ———

Figure 6 Rx I2S Timing (identical for Tx)

7.2  Adjustments and Controls

There are no adjustments required on the PE0003. All controls are in the GUI.

7.3 Embedded Software Description

On power up the microprocessor will monitor the USB port to download the firmware from the host
PC to the internal memory of the microprocessor and will jump to the start address of the firmware
when requested by the host PC.
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7.4

Software Description

A single application ‘ES0003xx.EXE’ running in a Windows environment supports a range of target
cards. Visit the CML website for the latest information.

When the ES0003xx.EXE application is run, if communication cannot be established a message
box will be displayed to indicate the failure. If the message box in Figure 7 is displayed, press the
Reset Switch SW1 on the PE0003. The firmware is automatically downloaded to the PEO003 board
and the application GUI will be displayed.

r© -
Hardware Reset

Flease press and releaze Reset button 51

Figure 7 Start Message Box

There are five tabs within the main application dialog and these are described in the following
sections.

More than one PEOOO03 can be connected to a single PC. When plugging in an additional PE0003,
Windows will request suitable drivers. Use the 'Let Windows search for drivers' option as these will
already be available from the initial installation. A separate instance of the GUI must be started for
each PEO003. The PC resources will be shared between each instance. The Options menu allows
the PEOOO3 to be named, with the name shown in the GUI caption.

By default the GUI is configured to operate the C-BUS ports at 10MHz. A pop-up message is
displayed to remind the user that the C-BUS operates at 10MHz by default. This message can be
removed by clicking on the “Do not show this message again” checkbox. Ensure that the target
device supports the C-BUS frequency or change it via the Options menu.

ESD003 Message e d

C-BUS Freguency set to 10MHz by default

[ Do not show this message again

L

Figure 8 C-BUS Frequency Warning Message

Note: The C-BUS side of the HOST PORT is controlled with C-BUS 1.

7.4.1

The C-BUS Control Tab

This tab provides basic C-BUS read, write and general reset functions. Each character entered into
the Register Address and Register Data edit boxes is checked to ensure that it is a valid
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7.4.2

hexadecimal value. The radio buttons select an 8-bit or 16-bit read/write operation. The lengths of
the entered values are limited to 2 hexadecimal characters (1 byte) for read or write register
addresses and 2 or 4 hexadecimal characters (1 or 2 bytes) for the register write data. The General
Reset button writes 01w to the Target Device. The radio buttons select read/write operation to the
CMX{target} device 1 using CSN1 on connector J5 or to the Target Device 2 using CSN2 on
connector J3.

29 Target Device Setup and Operation El_lﬂ—hj

C-BUS Control | C-BUS Ctd B¢.1 | C-BUS Ctd Bt 2 | FI Manager | Seript Handler

Write a Register Read a Register

Register Address ™ Bhit Register Address
* 16bit Register Data * 16bit Register Data

Write Read

Select Target Board Reset Device

[~ Multiplex C-BUS ports onta C-BUS 1

Gen. Reset

(% C-BUS Header 1 " C-BUS Header 2

CEBUS Freg [10MHz = Options | Close

Figure 9 C-BUS Control Tab

The C-BUS frequency can be set in the small drop-down selection box at the bottom of the dialog
or by clicking on the options button.

The C-BUS Control Extended Tab (C-BUS Ctrl Ext. 1 and 2)

This tab provides multiple C-BUS read and write functions. Each row in the table represents a single
C-BUS register. Select the C-BUS register type from the drop down list. The Update button and the
Data edit box will be configured according to the selection. Each character entered into the Address
and Data edit boxes is checked to ensure that it is a valid hexadecimal value. The lengths of the
entered values are limited to 2 hexadecimal characters (1 byte) for register addresses and 2 or 4
hexadecimal characters (1 or 2 bytes) for the register data. Click the Update button to read or write
a single C-BUS register. For multiple C-BUS read or write operations select the C-BUS registers
using the Selected checkboxes and click on the ‘Wr all’, ‘Rd all’ or “‘Wr\Rd all’ buttons. Click on the
‘Wr all’ button to write all the selected write type C-BUS registers. Click on the ‘Rd all’ button to read
all the selected read type C-BUS registers. Click on the ‘Wr\Rd all’ button to read or write all the
selected C-BUS registers.

Click on the ‘Clear all’ button to reset the table. Click on the ‘Clear data’ button to reset the Data
edit boxes.
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7.4.3

When the ‘Lock’ button is selected the Description, Address and Type controls are disabled,
preventing accidental changes.

Use the ‘Save Config..." button to save the current table. The Description, Address, Type, Data and
Enable columns are saved in the specified file. Use the ‘Open Config...’ button to load a previously
saved table.

The radio buttons select read/write operation to the Target Device 1 using CSN1 on connector J3
or to the Target Device 2 using CSN2 on connector J7.

f& Target Device Setup and Operation l = ﬁ1
C-BUS Control  C-BUS Cif B¢.1 | C-BUS Gl Bxt.2 | FI Manager | Script Hander |
Description  Address  Type  Update Data Enable  Descrption Address  Type  Update Data Enable
U [ =] X | [ =] x| ra

| [ =] X | [ =] x| r

| [ =] X | [ ] =] X r

| [ =] X | [ =] x| r

| [ =] X | [ =] X r

| [ =] X | [ =] x| r

| [ =] X | [ =] x| r

| [ =] X[ | [ ] =] X[ r

| [ =] x| ] [ ] =] X r

| [ =] x| ] [ ] =] X r

| [ =] x| ] [ ] =] X r

| [ =] X | [ =] X[ r

[ [ =X r [ ] =] X r

[ [ =X r [ ] =] X r

| [ =] x| ™ [ ] =] X r

| [ =] | r [ ] =] X r

[ [ =X r [ ] =X r

[ [ =X r [ ] =] X r

[ [ =X r [ ] =] X r

[ [ =X T [ =X r
Select Target Board Open Corfig... | Wral | Lock |
& CBUS Header 1 " C-BUS Header 2 Save Corfig.. | Rdal | Clearall |
e | WARdal| Ceordata

C-BUS Freq [1DMHz Options | Close |

Figure 10 C-BUS Control Extended Tab
The FI Manager Tab
This tab provides Function Image load and activation utilities for FirmASIC® products. The operation
of this tab is described in the user manuals of the Target Cards to which it applies. The source and
the destination of the Function Image must be initially selected. The GUI will limit the options to

those that are available depending on the selected source. The selected destination may limit the
choices further. The GUI de-activates and greys out incorrect configurations.

Source is PC:

Select the Destination (Target C-BUS 1, Target C-BUS 2 or SD Card).
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Enter the filename and path of the required Function Image. Alternatively, use the file browser by
clicking the Browse button.

Enter the Activation Code, if required. The Activation code can be typed in, selected from the drop-
down list or selected from a previously created list using the Activation Codes button.

Click Load. The GUI will load the Function Image to the selected destination and signal success
or failure. A progress bar will be displayed for longer operations.

2 Target Device Setup and Operation EI_Iﬂ—hJ

C-BUS Control | C-BUS G .1 | C-BUS G .2 FI Manager | Script Handler |

Source Destination
* PC {+ Target C-BUS 1
= (" Target C-BUS 2

" Serial Memory £

™ Serial Memory 1

™ Serial Memory 2

Function Image | Browse
Activation Code

Load Function Image

Load

CBUS Freq [10MHz = Options | Close

Figure 11 Fl Manager Tab (PC as source)

Source is PC:

Select the Destination (Serial Memory 1 or Serial Memory 2).

If the destination is the serial memory (only for ev kits with serial memory available), the GUI asks
for the file with the FI and a thick stub (snippet of code to take the data through the Target Device
to the memory).
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Enter the filename and path of the required Function Image. Alternatively, use the file browser by
clicking the Browse button.

Enter the filename and path of the Thick Stub for the FirmASIC device and serial memory type.
Alternatively, use the file browser by clicking the Browse button.

Click Load. The GUI will load the Thick Stub and then the Function Image to the selected destination
and signal success or failure. A progress bar will be displayed for longer operations.

&% Target Device Setup and Operation [ = ihI
C-BUS Control | C-BUS Ctd Bx¢.1 | C-BUS Ctd B¢.2  FI Manager | Seript Handler |
Source Destination
* PC " Target C-BUS 1
o " Target C-BUS 2
" Serial Memory 8
" Serial Memory 2
Function Image | Browse
Thick Stub | Browse
Frequency (MHz) 152 Clkc. Divide Setting EOCE
Load Function Image
Load
C-BUS Freg |10MHz - Options | Close |

Figure 12 Fl Manager Tab (serial memory as destination)

For loading the FI from serial memory, select source Serial Memory and destination the C-BUS port
which the Target Card is connected.

Source is Serial Memory:

To program the target from serial memory the previous step is required.

Select the Destination, Target C-BUS 1 or Target C-BUS 2.

Enter the filename and path of the required Function Image.

Enter the Activation Code (if required). The Activation code can be typed in, selected from the drop-
down list or selected from a previously created list using the Activation Codes button.

Function Images normally come with an activation .txt file. This file can be loaded into the activation
codes table when the Activation Codes button is clicked.

Click Load. The GUI will load the Function Image to the selected destination, activate the Function
Image and signal success or failure. A progress bar will be displayed for longer operations.
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( =] Target Device Setup and Operation = o 23| 1
C-BUS Control | C-BUS Cid Bxt.1 | C-BUS Cid B2 FI Manager | Script Handler |
Source Destination
~ PC (¥ Target C-BUS 1
@] " Target C-BUS 2

Activation Code

Load Function Image

Load

C-BUS Freq [10MHz = Options | Close |

Figure 13 Fl Manager Tab (serial memory as source)

Loading the Function Image from the SD card

A Function Image should have been loaded into the SD card by selecting PC as source and SD
card as destination. It may also be necessary to store the activation codes. The Fl is stored on the
SD card as an enhanced binary file (with extension .ebi). This is basically a binary file with small
changes of the data. The activation code is stored with the prefix ‘act_’.

The required FI can then be loaded by selecting it from the list. Double click the FI name or select
it and click the Load button. If there is a file containing the prefix ‘act_’ with the same filename as
the selected FI (activation code file) the GUI loads the FI and activation codes. If the ‘act_’ file is not
present only the FI will be loaded.

Note: if an activation code is required, but not provided, the FI will not run and the Target Device
will be inactive.

Source is SD card:

Select the Destination, Target C-BUS 1 or Target C-BUS 2

Select the required Function Image™ from the displayed list. Function Images will only be displayed
if they have been previously saved to the SD Card. Activation Codes will only be displayed if they
have been previously saved to the SD Card. The activation code is loaded if the file 'act_filename'
is present. If the FI does not require an activation code that file should be removed. If the Fl uses a
different activation code the file must be reloaded with the new activation code.

Click Load. The GUI will load the Function Image™ directly into the Target Card at the selected
destination, activate the Function Image™ and signal success or failure. A progress bar will be
displayed for longer operations.
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7.4.4

. 5
&4 Target Device Setup and Operation Iil_lﬂ—hj

C-BUS Control ] C-BUS Cirl Bxt.1 ] C-BUS Cid Bxt.2  Fl Manager | Script Handler

Source Destination

{* Target C-BUS 1

" Target CBUS 2

" Serial Memory

Delete

Load Function Image

CBUS Freq [10MFz = Options | Close

Figure 14 Fl Manager Tab (SD card as source)

The Script Handler Tab

The Script Handler tab allows the execution of scripts. These are plain text files on the PC which
are compiled by the GUI, but executed by the LPC4330 Microprocessor on the board. The script
language is documented separately in the “Script Language Reference” document, which can be
downloaded with the PEO003 support package from the CML website.

To select a script file, click on the ‘Select Script’ button. The Open File Dialog is displayed. Browse
and select the script file. The folder that contains the script file will be the working folder of the script
(i.e. all the files referenced in the script will be searched in this folder). Alternatively, select a script
file from the recent files list. Click on the ‘>’ button to display the list.

The results window displays the values returned by the script. These results can be saved to a text
file or discarded by clicking on the ‘Save Results’ or ‘Clear Results’ buttons, respectively. When a
script file is being executed the ‘Run Script’ button will change to be the ‘Abort’ button, the rest of
the tab will be disabled and the other tabs cannot be selected.
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-
&4 Target Device Setup and Operation

C-BUS Control | C-BUS Ctd B¢.1 | C-BUS Cir Bxt.2 | FI Manager  Script Handler

Bl
—
T
| et |
| st |
[ st |

Multiplex C-BUS
ports onto C-BUS 1

C-BUS Freq |10MHz - Options

Close

7.45 The Trace Function

Figure 15 Script Handler Tab

After a script has finished running and when trace data is available, the ‘See Trace...” button will be
enabled. Up to 131072 C-BUS transactions can be logged in the PE0003 board. Click in the ‘See
Trace...” button to display the Trace dialog box. Note that the C-BUS transactions are only logged
if the feature has been enabled in the script. See the “Script Language Reference” document for

details.
Trace
Trace Stat Address Ox | [ Read ﬂ ﬂ

Trace Addrezs | Timestamp [uz] | CELS | Device | Address | Bytes per Access | Access | Data

(00000 Q000000230 it 1 (xR 2 1of1 0:0740
000001 Q000033300 Read 1 0x7F 2 2of1 :FFFF
0x00002 Q000033310 write 1 [xEE 2 1of1 0:014E
0x00003 Qoo0oa3=20 Read 1 0x7F 2 2of1 (4FFFF
000004 0000033230 White 1 xR 2 1ol 0:014F
100005 Q000033340 Read 1 Ox7F 2 2of1 :FFFF
0x00006 Q000033350 white 1 [xEE 2 1of1 0:0150
000007 Q000033360 Read 1 0x7F 2 2of1 (4FFFF
000008 Q000033370 it 1 [xER 2 1of1 00151
(000003 0000033230 Read 1 0x7F 2 2of1 0:FFFF
000008, Q000033330 white 1 (xR 2 1of1 0:0152
000008 Q000033400 Fead 1 0x7F 2 2of1 (:FFFF
000000 Q000033470 rite 1 [xER 2 1of1 0x0153
000000 Qoonoa3410 Read 1 0x7F 2 2of1 (4FFFF
00000 Q000033420 “white 1 OxEE 2 1ol 0:0154
0x0000F Q000033430 Read 1 0x7F 2 2of1 :FFFF
000010 Q000033440 werite 1 [xEE 2 1of1 0:0155
000011 Q000023450 Read 1 0x7F 2 2of1 (4FFFF
000012 Q000033460 iite 1 (xR 2 1of1 0x0156
000013 QoonoE347a Read 1 Ox7F 2 2of1 :FFFF
000014 Q000033480 white 1 0] 2 1of1 0:0157

| Save... | | ak.

Figure 16 Trace Dialog Box
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7.4.6

7.5

7.6

Click on the ‘<<’ or *>>’ buttons to upload and display the next or previous C-BUS transaction data
block. Click on the ‘Read’ button to upload and display the C-BUS transaction data block starting
at the address displayed in the Trace Start Address edit box. Use the ‘Save...” button to save the
trace data to a file.

The Options Dialog Box

Click on the ‘Options’ button on the main application dialog to display the ‘Options’ dialog box.

g ~

Options

C-BUS Frequency |10 MHz -

[ 'Function Image Load' tab. When Fl source iz C-BUS, only download the FI.

PEOONS Mame:  [Fpe

Caticel |

Figure 17 Options Dialog Box

Use the ‘C-BUS Frequency’ drop down list to select the C-BUS clock frequency for all C-BUS
transactions between the PEO0O3 and the Target Card. This option is set to 10MHz by default.

With the ‘Function Image Load tab. When the Fl source is C-BUS, only download the FI’
checkbox selected, no Activation Code, Checksum or Status register checking is performed when
a Function Image™ is downloaded to the Target Card using the C-BUS source in the Function
Image™ Load tab.

The PEO003 Name option allows the software to give a name to the PEO003 board. The name is
displayed in the caption of the main window.

Evaluation Tests

Details of any Target Card specific tests are included in the relevant Target Card User Manual.

USB Driver Installation

Installation support is provided for Windows XP, Windows 7, Windows 8, Windows 8.1 and Windows
10. Windows XP is supported only via a legacy, unsigned driver because Microsoft has ended
support for that operating system.
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7.6.1 Windows 7 Driver Installation

Connect the PEO003 USB port, then power up the PE0O003. A message will appear on the screen
indicating that Windows has found new hardware and is attempting to install it. The automatic installation

will fail and the following message will be displayed.

' ———
| Driver Software Installation ‘ ﬁ

Device driver software was not successfully installed

PEO0O03 Evaluation Kit XND driver found

What can I do if mv device did not install properly?

L

Figure 18 Windows 7 Automatic Installation Fail

Please consult with your device manufacturer for assistance getting this device installed.

Click Close. Open the Device Manager and locate the PEO003 Evaluation Kit as shown below.

.
= Device Manager

)

File  Action View Help

ez s HE =

4 = Squiggle
b 1M Computer
:» -y Disk drives
> B Display adapters
> -2} DVD/CD-ROM drives
» ¥ Human Interface Devices
b Ly IDE ATA/ATAPI controllers
&= Keyboards
> ..ﬂ Mice and other pointing devices
b | Monitors
. MNetwork adapters
‘-'-.' Intel(R) 82579LM Gigabit Network Connection
/83, VMware Virtual Ethernet Adapter for VMnetl
/53, VMware Virtual Ethernet Adapter for VMnet
“[[3 Other devices
i by PEO0OS Evaluation Kit
» .l Portable Devices
- 75" Ports (COM & LPT)
b D Processors
b ¥ Security Devices
b -# Sound, video and game controllers
> {M System devices

> a Universal Serial Bus controllers

Figure 19 Device Manager List
Right click on the PEO0O3 Evaluation Kit and select Update Driver Software....

© 2017 CML Microsystems Plc 30

UMO0003/3



Platform Evaluation Kit Interface Card PEQ003

| Update Driver Software - PED003 Evaluation

How do you want to search for driver software?

= Search automatically for updated driver software
Windows will search your computer and the Internet for the latest driver software
for your device, unless you've disabled this feature in your device installation
settings.

< Browse my computer for driver software
Locate and install driver software manually.

Figure 20 Update Driver Software (1)

Click Browse my computer for driver software and navigate to the location of the \ESO003\Driver folder.

. )

@ |l Update Driver Software - PED0D3 Evaluation Kit

Browse for driver software on your computer

Search for driver software in this location:

[l ChlUsersyyy\Documents\activation\ES0003\Driver -

[¥] Include subfolders

= Let me pick from a list of device drivers on my computer
This list will show installed driver software compatible with the device, and all driver
software in the same category as the device.

[ Mext ][ Cancel

Figure 21 Update Driver Software (2)

Check Include subfolders and then click Next

Windows will now install the device driver and the PEO003 should be registered in the Device Manager
under “Universal Serial Bus Controllers”. More than one PEOOO03 can be registered.
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2l Update Driver Software - PE0003 Evaluation Kit

Windows has successfully updated your driver software
Windows has finished installing the driver software for this device:

[l PE0OO3 Evaluation Kit

Figure 22 Update Driver Software (3)

7.6.2 Windows 8.x and Windows 10 Driver Installation
The process for installing Windows 8 and Windows 8.1 is similar to that for Windows 10.

Connect the PEO003 USB port, then power up the PE0O003. A message will appear on the screen
indicating that Windows has found new hardware and is attempting to install it. The automatic installation
will fail and a message will be displayed in the sys tray reporting “Setup incomplete”.

$x Setting up device

Ad e IS

12:00

AR D ey B

Figure 23 Windows 10 Initial Connection Message

Click Close. Open the Device Manager and locate the PEO003 Evaluation Kit as shown below.
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% Device Manager
File Action View Help

| @B HBHR B EX®

v & WINTO-VM

| Audio inputs and outputs

3 Batteries

& Computer

s Disk drives

[Gd Display adapters
DVD/CD-ROM drives
Floppy disk drives
Floppy drive controllers

il gnlo le

#l Human Interface Devices
== |DE ATA/ATAPI controllers
Keyboards
W Memory devices
Q Mice and other pointing devices
[ Moenitors
[ Network adapters

~ E? Other devices

B PEODD3 Evaluation Kit
i Ports (COM & LPT)
™ Print queues
0 Processors
[ Sensors

& Smart card readers
B Software devices
I Sound, video and game controllers

G Starane contrallers

Figure 24 Windows 10 Device Manager List
Right click on the PEO00O3 Evaluation Kit and select Update Driver Software....

B Update Drivers - PE00D3 Evaluation Kit

How do you want to search for drivers?

—> Search automatically for updated driver software
Windows will search your computer and the Internet for the latest driver software
for your device, unless you've disabled this feature in your device installation
settings.

—> Browse my computer for driver software
Locate and install driver software manually.

Figure 25 Windows 10 Update Driver Software (1)

Click Browse my computer for driver software and navigate to the location of the \ES0003\Driver folder.
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& B Update Drivers - PEO003 Evaluation Kit

Browse for drivers on your computer

Search for drivers in this location:

| C:\Users\Setup-Win10\Desktop\ USBDrivers| V| | Browse...

Include subfolders

—> Let me pick from a list of available drivers on my computer
This list will show available drivers compatible with the device, and all drivers in the
same category as the device.

Figure 26 Windows 10 Update Driver Software (2)

Check Include subfolders and then click Next

Windows will now install the device driver and the PEO003 should be registered in the Device Manager
under “Universal Serial Bus Controllers”. More than one PEOOO3 can be registered.

B Update Drivers - PEDDO3 Evaluation Kit

Installing drivers...

Figure 27 Windows 10 Update Driver Software (4)
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X
B Update Drivers - PEO003 Evaluation Kit
Windows has successfully updated your drivers
Windows has finished installing the drivers for this device:
- PED0D3 Evaluation Kit

Figure 28 Windows 10 Update Driver Software (3)

7.6.3 Windows XP Driver Installation

For Windows XP users download the XP driver from the CML website.

Connect the PEO003 USB port to the PC and then power up the PEO003. The Found New Hardware

Wizard will appear.

Found New Hardware Wizard

Welcome to the Found New
Hardware Wizard

Windows will search for current and updated software by
looking on your computer, on the hardware installation CO. or on
the Windows pdate Web site [with pour permizzsion].

Read our privacy palicy

Can Windows connect to ‘Windows Update to search for
software?

() Yes, this time arily

() es, now and every time | connect a device

Click Mext to continue,

[ Mewt » ][ Cancel

Figure 29 Found New Hardware Wizard (1)

Select No, not this time then click Next.
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Found Mew Hardware Wizard

Thiz wizard helps you install zoftware for:

PE D003 Ewaluation kit

:'\') If your hardware came with an installation CD
or floppy disk, insert it now.

wihat do pou want the wizard to do?

() Inztall the software automatically [Fecommended)

(& nstall from a list or gpeciiic locabion [Advanced}

Click Mext to continue.

[ < Back ” MNest > ll Cancel

Figure 30 Found New Hardware Wizard (2)

Select Install from a list or specific location then click Next.

Found New Hardware Wizard

Please choose your search and installation options.

(%) Search for the best driver in these locations,

|Jze the check boxes below ta limit or expand the default search, which includes local
paths and removable media. The best diiver found will be installed.

[ 5earch removable media [floppy, CO-ROM...]

|nclude thiz location in the search;

C:ADocuments and SettingstywiDeskiophESOO03, s

() Don't zearch. | will choose the driver to install

the driver pou chooze will be the best match far pour hardware,

Chooze thiz option o select the device driver from a list. Windows does not guarantee that

| < Back |[ Mest s ][ Cancel

Figure 31 Found New Hardware Wizard (3)

Select Include this location in the search. Enter the location of the ES0003\Driver folder or click Browse

and navigate to it. Click Next.
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Hardware Installation

' E The zaoftware you are inztalling for this hardware;
L
FEOOD3 E waluation Kit

haz not pazsed ‘Windows Logo testing to verify its compatibility
with YWindaws =P, [Tell me why this testing iz important. |

Continuing your installation of this zoftware may impair
or destabilize the correct operation of your zystem
either immediately or in the future. Microzoft strongly
recommends that you ztop this installation now and
contact the hardware vendor for software that has
pazsed Windows Logo testing.

Continue Anpmaay ] [ STOF Installation

Figure 32 Hardware Installation Dialog Box

Click Continue Anyway.

Found New Hardware Wizard

Pleaze wait while the wizard installs the zsoftware... M

% PEQOO3 Evaluation Kit

e, =B

Setting a syztem restore point and backing up old files in
caze your system needs to be restored in the future.

Figure 33 Found New Hardware Wizard (4)

Windows will now install the device driver and the PEO003 should be registered in the Device Manager
under “Universal Serial Bus Controllers”. More than one PEOOO3 can be registered.
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Found New Hardware Wizard

Completing the Found New
Hardware Wizard

The wizard hasz finished instaling the software for:

g FPEDOOZ Evaluation Kit

Click Firizh to cloze the wizard.

Finizh

Figure 34 Found New Hardware Wizard (5)

Click Finish. The driver is now loaded and the PEOOO3 is ready for use.
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8 Performance Specification
8.1 Electrical Performance
8.1.1 Absolute Maximum Ratings
Exceeding these maximum ratings can result in damage to the Evaluation Kit.
Min. Max. Units
Supply (VCCIN - GNDD) 4.8 6.8 \%
Voltage on any connector pin to GNDD 2.2 3.6 \%
Current into or out of VCCIN and GNDD pins -50 +300 mA
Current into or out of any other connector pin -20 +20 mA
Storage Temperature -10 +70 °C
Operating Temperature +10 +35 °C
8.1.2 Operating Limits
Correct operation of the Evaluation Kit outside these limits is not implied.
Notes Min. Max. Units
Supply (VCCIN - GNDD) 4.8 6 Vv
Operating Temperature +10 +35 °C
Xtal Clock Frequency 11.99 12.01 MHz
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8.1.3 Operating Characteristics
For the following conditions unless otherwise specified:
Xtal Frequency = 12MHz
VCCIN = 5.0V, Tams = +25°C.
Notes Min. Typ. Max. Units
DC Parameters
lccin (BV) LPC4330 M4 only, all peripherals 1,2 96 mA
disabled, 204MHz
I/O pins
Vin 3 2.33 5.5 V
Vi 3 0 1 \Y
Von (lon=-6mA) 3 2.9 \%
VoL (lo.=6mA) 3 0.4 \%
lon 3 -6 mA
loL 3 6 mA
lons (short-circuit) 3 86.5 mA
loLs (short-circuit) 3 76.5 mA
Ipa (pull-down current) (Vi = 5V) 3 93 MA
lpu (pull-up current)(Vi= 0V) 3 -62 MA
Vin 4 2.33 55 \Y/
Vi 4 0 1 \Y
Vo (lon=-8mA) 4 2.9 Y
VoL (lo,=8mA) 4 0.4 Y
lon 4 -8 mA
loL 4 8 mA
lons (short-circuit) 4 86 mA
loLs (short-circuit) 4 76 mA
lpd (pull-down current) (Vi = 3.3V) 4 62 MA
lou (pull-up current)(Vi= 0V) 4 -62 MA
Input/Output Capacitance 4 2 pF
C-BUS clock frequency 1.0 10.0 MHz
12S Interface
Vin 5 2.33 55 \/
Vi 5 0 1 \Y
VoH (lon=-8mA) 5 2.9 Y
Vo (lo.=8mA) 5 0.4 Y
lon 5 -8 mA
loL 5 8 mA
lons (short-circuit) 5 86 mA
los (short-circuit) 5 76 mA
Ipa (pull-down current) (Vi = 3.3V) 5 62 MA
lpu (pull-up current)(Vi= 0V) 5 -62 MA
Input/Output Capacitance 5 2 pF
I2S clock frequency 12.6 MHz
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Notes:

1. Notincluding any current drawn from the output pins by external circuitry.

2. No Target Card connected.

3. BOOTEN1, BOOTEN2, GPIOO0, GPIO1, GPIO2, GPIO3, GPIO4, GPIO5, GPIO6, GPIO7,
100, 101, 102, 103, 104, 105, 106, 107, 108, 109, 1010, 1011, 1012, 1013, 1014 and 1015.
Normal drive strength. The IO pins have another option for high currents. In case of using
the Isolators the pins 100,I01, 102, 105 and 106 do not follow the values of the table
(depends on the isolator fitted).

4, CSN1, CSN2, IRQN1, IRQN2, RDATAL, RDATA2, CDATAL, CDATA2 SCLK1 and SCLK2

pins.

5. TXD, RXD, TXFS, RXFS, RXCLK and TXCLK.
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inite Capabilities . . .
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About FirmASIC® - Maximum Flexib
CML’s proprietary FirmASIC® component technology reduces cost, time to market and development risk,
with increased flexibility for the designer and end application. FirmASIC® combines Analogue, Digital,
Firmware and Memory technologies in a single silicon platform that can be focused to deliver the right
feature mix, performance and price for a target application family. Specific functions of a FirmASIC® device
are determined by uploading its Function Image™ during device initialization. New Function Images™ may
be later provided to supplement and enhance device functions, expanding or modifying end-product
features without the need for expensive and time-consuming design changes. FirmASIC® devices provide
significant time to market and commercial benefits over Custom ASIC, Structured ASIC, FPGA and DSP
solutions. They may also be exclusively customised where security or intellectual property issues prevent
the use of Application Specific Standard Products (ASSP’s).

CML does not assume any responsibility for the use of any circuitry described. No IPR or circuit patent licences are implied.
CML reserves the right at any time without notice to change the said circuitry and any part of this product specification.
Evaluation kits and demonstration boards are supplied for the sole purpose of demonstrating the operation of CML products
and are supplied without warranty. They are intended for use in a laboratory environment only and are not for re-sale, end-
use or incorporation into other equipments. Operation of these kits and boards outside a laboratory environment is not
permitted within the European Community. All software/firmware is supplied "as is" and is without warranty. It forms part of
the product supplied and is licensed for use only with this product, for the purpose of demonstrating the operation of CML
products. Whilst all reasonable efforts are made to ensure that software/firmware contained in this product is virus free, CML
accepts no responsibility whatsoever for any contamination which results from using this product and the onus for checking
that the software/firmware is virus free is placed on the purchaser of this evaluation kit or development board.

United Kingdom p: +44 (0) 1621 875500 e: sales@cmlmicro.com
techsupport@cmlmicro.com

= Singapore p: +65 62888129 e: sg.sales@cmimicro.com
I c ro sg.techsupport@cmlmicro.com

United States p: +1336 744 5050 e: us.sales@cmlmicro.com
us.techsupport@cmlmicro.com

WWW.cmimicro.com
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