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[ CDK2000

CDK2000 Clocking Device Development Platform

Features

4 Modular Design

— Motherboard/Daughter Card Design Allows
Flexible Use and Evaluation of All Members of
the CS2000 Device Family

¢ Software and Hardware Control

— USB Connector for Use with CDK2000
Configuration Wizard Windows® PC-based
Software

— Dip Switches for Stand-Alone Control in
Hardware Mode

¢ Dual Clock Inputs
— Industry Standard BNC Connectors for
REF_CLK and CLK_IN with Input Buffers

¢ Dual Clock Outputs

— Industry Standard BNC Connectors for
CLK_OUT and AUX_OUT with Output Buffers

¢ USB Powered

— Evaluation Platform is Entirely USB-Powered;
No Separate Power Supply Necessary

— Onboard Boost Converter Generates
Programming Voltage

Description

The CDK2000 ia a flexible modular development plat-
form designed to allow evaluation of all members of the
CS2000 clocking device family, including all members
of the CS2000, CS2100, CS2200, and CS2300 device
sub-families. For one-time programmable (OTP) parts,
the CDK2000 platform also allows for the development,
test, and production programming of custom device
configurations.

The on-board firmware handles all aspects of program-
ming the DUT and transitioning it between modes.
Furthermore, the CDK2000 Configuration Wizard soft-
ware is available for real-time control of DUTs that can
run in Control Port mode.
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1. DEVELOPMENT PLATFORM OVERVIEW

1.1

Hardware Components

The CDK2000 clocking device development platform hardware components consist of a motherboard and
a number of individual daughter cards that, when connected, make a complete development system.

The CDB2000-MB is the motherboard of the development system. This board houses all clock I/O connec-
tors, control switches, power supplies, and PC interface hardware. Two single-row sockets are provided for
connections to any of the available daughter cards. The motherboard facilitates PC assisted development
and evaluation, as well as stand-alone production environment programming capabilities.

The CDB2000-PC represents a family of socketed daughter cards for use with the CDB2000-MB mother-
board. Each daughter card features an open-top push-down socket to quickly insert and remove DUTs at
will, and is suitable for programming and testing multiple DUTs in a production environment. The CDB2000-
PC family daughter cards are capable of supporting both control port and one-time-programmable devices.
Two population options are available, each designed to support a specific frequency reference source for
the DUT.

Daughter Card Frequency Reference Source Sub-Family Devices Supported
CDB2000-PC-CLK | Oscillator or BNC connector on motherboard. CS2000, CS2100, CS2200
CDB2300-PC-LCO Internal LC oscillator. CS2300

Table 1. CDB2000-PC Family Daughter Cards

The CDB2000-PC-CLK can be easily modified to support an on-card crystal as the REF_CLK source. A few
population changes are all that is required. See the CDB2000-PC Schematics in Figure 18 on page 24 for
population change details.

The CDB2000-DC represents a family of soldered-down device daughter cards for use with the CDB2000-
MB. Each daughter card features a soldered-down DUT for optimal performance and is most suitable for
prototyping and performance evaluation. The CDB2000-DC family daughter cards are capable of support-
ing both control port and one-time-programmable devices. Two population options are available, each with
a specific CS2000 family device soldered-down, and each designed to support a specific frequency refer-
ence source for the DUT.

Daughter Card Frequency Reference Source Sub-Family Devices Supported
CDB2000-DC-CLK Oscillator or BNC connector on motherboard. CS2000, CS2100, CS2200
CDB2300-DC-LCO Internal LC oscillator. CS2300

Table 2. CDB2000-DC Family Daughter Cards

The CDB2000-DC-CLK can be easily modified to support an on-card crystal or oscillator as the REF_CLK
source. A few population changes are all that is required. See the CDB2000-DC Schematics in Figure 12
on page 22 for population change details.

The complete ordering number of a CDB2000-DC daughter card will indicate the specific device soldered-
down by substituting the soldered-down device number in place of ‘2000’ and appending either -CP’ for
control port device, or ‘-OTP’ for a one-time programmable device. For example, a CDB2000-DC-CLK with
a CS2100-CP soldered-down would be ordered as CDB2100-DC-CLK-CP.

Development kits best suited for evaluation of particular sub-family devices are available; each contains one
motherboard and various combinations of the most appropriate daughter cards. See “Ordering Information”
on page 26 for complete details of the available kits.
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1.2 Software Components

The CDK2000 software tools, known as ‘Configuration Wizard’, facilitate the virtual configuration and hard-
ware control of any CS2000 family device, including all devices in the CS2100, CS2200, and CS2300 sub-
families.

The CS2000 Family Configuration Wizard is available for download from the CS2000 family product pages
on http://www.cirrus.com. This software tool presents an intuitive user interface to all configuration options
of the CS2000 family devices. The software offers two modes of operation: Demo mode and Live mode.

The Wizard will start up in demonstration (Demo) mode regardless of the presence of USB connection to a
CDK2000 (Noted by the text “CS2000 Wizard is running in DEMO Mode” in the bottom left and “DISCON-
NECTED” in the menu bar). In Demo mode the different devices in the CS2000 family may be selected from
the ‘Device Select’ menu. Once the desired device is selected, changes can be made to the GUI which cor-
respond to the selectable configuration options of the selected device. Demo mode is exited by selecting
‘Connect to CDK2000’ from the ‘CDK Controls’ menu.

A screen capture of the Configuration Wizard in Demo Mode is shown below.
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Figure 1. CS2000 Family Configuration Wizard, CS2000-CP Device Selected in Demo Mode
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The Wizard offers a calculator tool located in “Tools -> Calculator”. This allows easily calculation of ratio
values based off of desired input and output frequencies. The Calculator can be re-configured to solve for
output or input frequency when given a specific ratio using the radio buttons at the left. A screen capture of
the Calculator is shown below.

|
Comm Link establishad with the COK2000. PLLLock Siatus | FsDetf1:0f Statis | Read Reg. | 00h | [ whiteValue [ 00h |
Calculste For .. ) ¢ N Fre Output Fren, (MHz) Ratio Ratio Format
" Reference Freq - [ i 0.00000000000000000000 El: 12.200
" Output Freg - I | 0.00000000000000000000 E|; 12.20
i+ Ratio . | | 0.00000000000000000000 == 12.20
0.00000000000000000000 + 1220
Apply | Clear | No Limit or Bange checkingisperformedi Check with the Dala Sheet

Figure 2. Calculator Tool

The interface for a One-Time-Programmable device is slightly different. The maroon/dark red drop down
menus correspond to the Modal Configuration Parameters (see the CS2x00-OTP datasheet for details). The
“Mode Select” drop down at the top allows simulation of the M1:0 pins as well as configuration of the 4 modal
configuration sets. The M2 Low/High button simulates the usage of the M2 pin. The bright red drop down
selects the M2 global config parameter and the associated control will be outlined in red. A screen capture
of the Configuration Wizard configured for -OTP is shown below.
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Figure 3. CS2000 Family Configuration Wizard, CS2000-OTP Device Selected in Demo Mode
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Alternately the form entry mode can be used to evaluate the -OTP when referencing the form found in the
CS2x00-OTP family datasheet. This also allows the view of all 4 modal configuration sets at once for quicker
setup and for verification of settings. A screen capture of the Configuration Wizard configured for -OTP is
shown below.
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Figure 4. CS2000 Family Configuration Wizard, CS2000-OTP Device Selected in Form Entry Mode
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2. QUICK-START GUIDE

2.1 Software Installation

linstalling the CS2000 Family Configuration Wizard Software

1.
2.

o s ow

Browse to http://www.cirrus.com and navigate to a CS2000 family product page.

Click the “CS2000 Family Configuration Wizard” link under the “Tools and Software” heading. A page
containing the software licensing agreement will be loaded.

Click “Agree” to begin the download process. Allow the download to complete.
Unzip the package and launch the installer to begin the installation process.
Click “Finish” to complete the installation process.

2.2 Control Port Device Evaluation

1.
2.

o g~ w

Connect a CDB2000-DC or CDB2000-PC family board to a CDB2000-MB.

Ensure that an appropriate CS2000 family control port (-CP) device is soldered to the CDB2000-DC
family board, or insert an appropriate CS2000 family control port (-CP) device into the socket on the
CDB2000-PC family board.

Connect your PC’s USB port to the CDB2000-MB.

Launch the CS2000 Family Configuration Wizard.

Using the “CDK Controls” menu, select “Connect to CDK2000".

Click “yes” to establish a connection with the board; Then press “OK” on the USBXpress success mes-
sage.

If the device in the socket does not match the current GUI configuration you will get the “Warning! De-
vice mismatch!” message. Click “Yes” to allow the GUI to configure itself according to the device found
on the CDK2000. If this is not the device you intended to evaluate then click “No” which powers down
the device and you may then change the daughter card to the appropriate device.

Use the graphical user interface to define the device’s operation. Alternatively, choose “File -> Load
Configuration” to load a pre-configured device configuration.

Registers may be manipulated using the “Read Register” and “Write Register” buttons in the bottom
right of the window.

. To power-off the evaluation platform, simply close the Wizard application and remove the USB cable

from the CDB2000-MB.

2.3 One-Time-Programmable Device Evaluation and Programming

OTP devices are shipped from the factory un-programmed. The device settings can be evaluated prior to
programming by the use of Preview Mode (see “Programming -OTP Devices” on page 13). Once evaluated,
the devices can be programmed with the CDK in one of two modes: Development and Production. Devel-
opment mode provides a variety of debugging options, while Production Mode allows for faster program-
ming cycle times. See “Development and Production Modes” on page 13 for more information.

2.3.1 Device Evaluation

1.
2.

Connect a CDB2000-DC or CDB2000-PC family board to a CDB2000-MB.

Ensure that an appropriate CS2000 family one-time-programmable (-OTP) device is soldered to the
CDB2000-DC family board, or insert an appropriate CS2000 family one-time-programmable (-OTP)
device into the socket on the CDB2000-PC family board.

Connect your PC’s USB port to the CDB2000-MB.

DS821DB1
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4. Launch the CS2000 Family Configuration Wizard.
5. Using the “CDK Controls” menu, select “Connect to CDK2000".
6. Click “yes” to establish a connection with the board; Then press “OK” on the USBXpress success

11

message.

If the device in the socket does not match the current GUI configuration you will get the “Warning!
Device mismatch!” message. Click “Yes” to allow the GUI to configure itself according to the device
on the CDK2000. If this is not the device you intended to evaluate then click “No” which powers down
the device and you may then change the daughter card to the appropriate device.

Use the graphical user interface to define the device’s operation. Alternatively, choose “File -> Load
Configuration” to load a pre-configured device configuration.

Note: The settings will not yet be programmed into the one-time-programmable memory. The Wizard
presents the user with a graphical controls over an internal virtual representation of the M2, M1, and
MO pins. The purpose of these controls is to facilitate the evaluation of the device’s currently
previewed configuration. These graphical controls can be toggled, and the device will respond exactly
as it will once the configuration is programmed into one-time-programmable memory and the M2, M1,
and MO pins are toggled.

Evaluate the current configuration by toggling the state of the “Mode Select” drop down and by
pressing the M2 Low/High button, checking the device’s functionality for the desired response.

. Repeat steps 8- 9 until the desired configuration is achieved.
. Once the desired configuration is achieved select “CDK Controls -> Write Preview Data to MCU...”

from the Wizard to save the current configuration to memory within the microcontroller on the
CDB2000-MB

This step downloads the current configuration into Flash memory within the microcontroller. Once this
step is complete, a one-time-programmable memory programming sequence can be initiated by
either software control through the Wizard or hardware control through a push-button on the
CDB2000-MB.

2.3.2 Device Programming - Development Mode

12.

13.

14.

15.

To program the one-time-programmable memory in the CS2000 family device using the Wizard
software, select “CDK Controls -> Initiate OTP Sequence...”.

To program the one-time-programmable memory in the CS2000 family device using the hardware
controls on the CDB2000-MB
a) Close the Wizard software.

The following steps reference the CDB2000-MB hardware.
b) Verify that D9 is lit, indicating that the CS2000 family device is in hardware mode.
c) Place DIP switch position 5 into the upper (or opened) position to select Development mode.
d) Press and hold the on-board push-button (S1) for more than 1 second to program the OTP
memory.

After the programming sequence is complete, the CS2000 family device will be able to operate in
hardware mode as defined by the programmed configuration. Simply ensure that the CDK2000
Configuration Wizard application is closed, and verify that D9 is lit indicating that the CS2000 family
device is in hardware mode. The M2, M1, and MO switches on the CDB2000-MB will control its
operation.

To power-off the evaluation platform, ensure that the CDK2000 Configuration Wizard application is
closed and remove the USB cable from the CDB2000-MB.
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2.3.3 Device Programming - Production Mode

12. To program the one-time-programmable memory in the CS2000 family device using the Wizard
software, select “CDK Controls -> Initiate OTP Sequence...”.

13. To program the one-time-programmable memory in the CS2000 family device using the hardware
controls on the CDB2000-MB
a) Close the Wizard software.
The following steps reference the CDB2000-MB hardware.
b) Verify that D9 is lit, indicating that the CS2000 family device is in hardware mode.
¢) Place DIP switch position 5 into the lower (or closed) position to select production mode.
d) Press and hold the on-board push-button (S1) for more than 1 second to program the OTP
memory.

14. After the programming sequence is complete, the CS2000 family device will be powered down
(indicated by D3 “VDUT” LED off) so that the device can be removed from the socket and the next
blank part can be inserted.

15. Insert the next blank part into the socket.
16. Briefly press the push button S1 to power up the device
17. Repeat steps 13d -16 (of Section 2.3.3) until the desired number of parts are programmed.

3. HARDWARE SYSTEM OVERVIEW

3.1

3.2

Power Supply

The entire CDK2000 platform is powered via the USB connector from a self-powered USB hub, which pro-
vides a voltage between 4.75 and 5.25 V. Other USB compliant power supplies, such as an AC (wall) adapt-
er or a DC (car) adapter, may be used as well. Whenever a suitable USB power supply is connected, D13
will be lit to indicate such.

A fixed voltage regulator (U10) provides the 3.3 V supply for the micro-controller, status LEDs, and three of
the four clock buffers.

An integrated Zetex™ boost converter, consisting of a controller (U9) and a rectifier (U8), generates an in-
termediate 7.2 V supply that feeds into an adjustable linear regulator (U5). The feedback network of the lin-
ear regulator is designed such that U5 generates either 3.3 V (with Q3 in the “on” state) or 6.5 V (with Q3
in the “off” state). This supply powers the DUT and the fourth clock buffer (U3). The selection between the
two output voltages is made via the VDUT.PROG.EN signal generated by the micro-controller. D4 is lit when
the higher (programming) voltage is applied to the DUT.

Furthermore, the adjustable linear regulator may be shut down in order to cut off the power supply to the
DUT when VDUT.EN is low (via inverter U4-C). Q2, in conjunction with R34, discharges the bulk decoupling
cap (C14) when the supply is powered down. The power-up/down state of U5 is controlled via the VDUT.EN
signal generated by the micro-controller. D3 indicates whether power is currently supplied to the DUT.

D11 indicates an error condition (overload) of the boost controller. In order to prevent damage to the boost
converter, the USB supply should be removed immediately when such an error occurs. Check the board
and connectors for shorts before proceeding.

Daughter Card Interface Headers

The CS2000 family device must be attached to the motherboard via one of the daughter cards described in
Section 1 on page 4. The desired daughter card plugs into the receptacles J1 and J8 on the motherboard.
Make sure to align the large white triangle on the daughter card with the corresponding triangle on the moth-
erboard before inserting to ensure proper orientation.

10
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3.5

A header (J2) is provided for current measurements. For normal operation, R1 is shorted by a shunt on J2.
If the shunt is removed, the current passes through R1 and a volt meter may be attached to J2. The current
consumed by the CS2000 family device is proportional to the voltage that drops over R1 and can be easily
calculated by dividing the voltage measured on J2 by the resistance of R1 (1 Q).

Clock Inputs

The DUT (depending on the particular variant used) requires up to two clock inputs, REF_CLK and CLK_IN.
Note that the REF_CLK and CLK_IN BNC inputs are terminated with 50 Ohms by R23 and R14.

The CS2000, CS2100, and CS2200 sub-family devices require an external REF_CLK to be supplied and
can all be used with either the -XTL, -OSC, or -CLK daughter cards. The CS2300 sub-family generates
REF_CLK internally and must be used with an -LCO daughter card.

There are several options to generate REF_CLK (see Table 1 and Table 2 on page 4). If a -XTL or -OSC
daughter card is used, REF_CLK is generated on the daughter card by a local crystal or a local oscillator,
respectively.

If a -CLK daughter card is used, REF_CLK will be supplied from the motherboard via the header (J8). On
the motherboard, there are two possible sources for REF_CLK, the right-angled BNC connector (J6) or the
on-board oscillator (Y1). The selection between the two is made via DIP switch position 1, which generates
the OSC.REFCLK.EN signal. U2-C is used as an inverter for OSC.REFCLK.EN_and generates the
BNC.REFCLK.EN signal. If the switch is in the lower (closed) position, OSC.REFCLK.EN is pulled low and
powers up the oscillator via Q1. It also enables the tri-statable buffer U3-C to pass the oscillator output to
the DUT. If the switch is in the upper (open) position, OSC.REFCLK.EN is pulled high (via R61), which pow-
ers down the oscillator and tri-states U3-C. BNC.REFCLK.EN is then low, which enables the tri-statable
buffer U3-B to pass the BNC input from J6 to the DUT. D1 and D2 visually indicate which REF_CLK source
is currently selected via the DIP switch.

CLK_IN is always routed from the BNC connector (J3) to the DUT via a buffer (U2-B) and header J1.
CLK_IN is required for the CS2100 and the CS2300 sub-families. It is optional for the CS2000 sub-family
and not supported on the CS2200 sub-family.

If it is not desirable to buffer the input clocks to the DUT, U2-B may be bypassed by moving the 22 Q resistor
from position R6 to position R5. Likewise, U3-B may be bypassed by moving the 22 Q resistor from position
R26 to position R25.

Clock Outputs

The DUT supports two outputs, CLK_OUT and AUX_OUT.

CLK_OUT is routed from the DUT to the output buffer U4-B via header J1 and on to the BNC connector J7.
AUX_OUT is routed from the DUT to the output buffer U1-B via header J1 and on to the BNC connector J4.

If it is not desirable to buffer the output clocks from the DUT, U4-B may be bypassed by moving the 22 Q
resistor from position R30 to position R27. Likewise, U1-B may be bypassed by moving the 22 Q resistor
from position R8 to position R9.

U4-C and U1-C are used to invert miscellaneous control signals that are needed by other functional blocks.

Micro-Controller

The CDB2000-MB utilizes a SiLabs® 8051-compatible micro-controller with integrated USB PHY for con-
venient interconnect to a PC. The micro-controller comes pre-programmed with custom firmware that allows
it to interact with the CDK2000 Configuration Wizard as well as operate in Stand-Alone mode without a PC.

DS821DB1 11
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If the CDB2000-MB platform is connected to a PC via USB and the CDK2000 Configuration Wizard host
software has established communications with the board, D8 will be lit to indicate micro-controller software
mode. (Note that micro-controller software mode doesn't mean the DUT operates in software mode, which
is entirely independent. It just means that the micro-controller is communicating with the CDK2000 Config-
uration Wizard software on a PC.)

The micro-controller interfaces with other blocks on the board via various logic signals. It receives input from
push-button S1 and DIP switch positions 5 and 6. It also generates various control and status signals.
VDUT.PROG.EN and VDUT.EN control the power supply to the DUT. DUT.PROG.RUN,
DUT.PROG.SUCC, and DUT.PROG.FAIL indicate various status and error conditions via LED D5/6/7.
DUT.HW/SW controls the board-level logic to correspond with the operational mode of the DUT.

DUT Software Mode Control

In software mode, the DUT communicates with the micro-controller via 12C®. The I2C clock and data lines
are routed through Q5/Q7 and Q8/Q4, respectively, which are all “on” when DUT.SW/HW is high (via invert-
er U1-C). D10 is lit to indicate that the DUT is in software mode. (Note that DUT software mode is indepen-
dent of micro-controller software or hardware mode. The DUT automatically enters software mode when it
detects a valid I2C transaction on its control port and must be reset to enter hardware mode. The micro-
controller transitions the board-level logic between hardware and software modes as needed to match the
DUT hardware/software mode.)

Hardware Mode Control

When the DUT is in hardware mode, its operational state is determined by the three mode pins (M2:0). In
this case DIP switch positions 2, 3, and 4 directly connect to the mode pins since Q9/10/11 are “on” due to
the micro-controller driving DUT.HW/SW high, and Q4/5/7/8 are “off” due to DUT.SW/HW being low (via in-
verter U1-C). When a DIP switch is in the lower (closed) position, the corresponding mode pin is logic 0O;
when a DIP switch is in the upper (open) position, the corresponding mode pin is logic 1 (via pull-up resistors
R52/53/54). D9 is lit to indicate that the DUT is in hardware mode.

4. HARDWARE USAGE AND OPERATION

4.1

4.1.1

4.1.2

General Considerations

Power Supply

A USB connection is required to power the CDK2000 platform and the DUT. If the board is to be used in
software mode, it must be connected to a PC, either directly or via a self-powered hub. If board operation
in software mode is not required, an alternate USB power supply (such as a wall adapter) may be used
instead. The latter is useful for DUTs that only operate in hardware mode or in a production environment
where multiple DUTs are to be programmed on an assembly floor and a PC is not available for each work-
station.

Input and Output Clocks

Connect the desired input clock sources as described in Section 3.3 on page 11. If REF_CLK is sourced
from the motherboard (-CLK daughter card option), use DIP switch position 1 to toggle the REF_CLK
source between the BNC connector (J6) and the on-board oscillator (Y1). If REF_CLK is generated locally
(-XTL, -OSC, and -LCO daughter card options), set DIP switch position 1 to the open (BNC) position and
disconnect any external clock sources from J6 in order to minimize clock interferences.

Observe the desired clock outputs on J7 and J4 as described in Section 3.4 on page 11.

12
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4.1.3

4.4.1

Push-Button Operation

When the board is in hardware mode (USB is powered but the software is not invoked), the on-board
push-button (S1) allows for the invocation of various actions with the board in hardware mode. Pressing
S1 briefly (less than one second) will toggle Vp on and off. D3 indicates the current Vpyt enable status.
If VpyT is on, briefly pressing S1 twice in a row will reset the DUT. Pressing and holding S1 for more than
a second will initiate the programming sequence (see Section 4.4.1 on page 13), regardless of the power
on/off state of the DUT. If the board is operating in software mode, those actions may only be invoked via
the Configuration Wizard software interface and the board will not respond to any push-button interac-
tions.

Pre-Programmed Devices

Fully pre-programmed DUTs can only operate in hardware mode. To utilize the CDK2000 platform with the
DUT in hardware mode, use DIP switch positions 2, 3, and 4 to apply the desired logic level to the M2:0 pins
of the DUT. D9 indicates that the DUT is running in hardware mode.

Control Port Devices (-CP)

Control port devices can only operate in software mode. Use a PC running the CDK2000 Configuration Wiz-
ard software to adjust all functional parameters in real-time. D10 indicates that the DUT is running in soft-
ware mode.

One-Time Programmable Devices (-OTP)

One-time programmable devices initially (prior to programming) operate in Preview mode. After program-
ming, they may operate in either Preview or hardware mode. To operate a device in Preview mode, use a
PC running the CS2000 Family Configuration Wizard to adjust the modal and global parameters in real-time.
To operate a device in hardware mode see Section 4.2 on page 13.

Programming -OTP Devices

In order to program a device, a configuration file must first be transferred to the micro-controller via the
configuration wizard. See “One-Time-Programmable Device Evaluation and Programming” on page 8 for
details on how to achieve this. Once a configuration file has been uploaded to the board it is stored in flash
memory and will be retained, even if power is disconnected or lost, and any number of DUTs may be pro-
grammed with this configuration. It is therefore possible to develop and test the configuration file on a PC,
and then transfer the CDK2000 platform into a production environment to program a large quantity of de-
vices without requiring a PC.

Development and Production Modes

Programming the DUT may be done in either Development or Production mode, which are selected via
DIP switch position 5. The difference between the two is how mismatches (if any) between the content of
the configuration file and the content of the pre-programmed OTP in the DUT will be handled. Due to the
architecture and design of the OTP, each bit position can only be transitioned from a ‘0’ to a ‘1’. Once a
‘1’ has been programmed into a particular bit position, it can never be returned to a ‘0’. In addition, certain
bit positions will be locked at the factory such that a transition from ‘0’ to ‘1’ is also prohibited.

In Development mode (DIP switch position 5 in the upper (or open) position), if any violations occur, the
programming sequence will continue and only flag a warning at the end. Programming will proceed on a
best-effort basis; that is, any violations are disregarded (and the affected bit positions left unchanged)
while all other bit positions will be programmed as requested. This mode is most suitable for a prototyping
environment when strict error enforcement of mismatches is not desirable.

DS821DB1 13
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In Production mode (DIP switch position 5 in the lower (or closed) position), if any violations occur, the
programming sequence is terminated immediately (before writing to the OTP on the DUT) and an error
condition will be flagged. This mode is most suitable for a production environment where strict enforce-
ment of mismatches is desired, for instance to detect a situation where a configuration file was designed
for a different base part than what’s currently present on the board, and thereby preventing a large batch
of parts from being mis-programmed.

Furthermore, in Development mode, at the end of the programming sequence, the DUT will be reset and
remain in a powered-on state to allow for verification and continued development; whereas in Production
mode, at the end of the programming sequence the DUT will be powered-down to allow for removal from
the socket and insertion of another DUT.

4.4.3 Program Sequence Execution and Result Codes

After a configuration file has been downloaded and the board has been properly configured for either De-
velopment or Production mode, the actual programming sequence may then be initiated via the push-but-
ton (S1) or via the host software (see Section 4.1.3 on page 13 for details). D5 (PROG.RUN) will be lit
while the programming sequence is in progress. During the execution of the programming sequence, D3
(Vput)s D4 (Vprog), D9 (DUT.SW), and D10 (DUT.HW) will turn on and off repeatedly as the micro-con-
troller goes through the various steps necessary to program the device. At the end of the programming
sequence, D5 (PROG.RUN), D6 (PROG.SUCCESS), and D7 (PROG.FAIL) will indicate one of several
possible result codes as outlined in Table 3 below.

Error

Code Result/Status D5 (RUN) |D6 (SUCC)| D7 (FAIL)
0 Programming in progress ON OFF OFF
1 Success: no error encountered OFF ON OFF
2 Warning: attempt to clear a ‘1’ in OTP OFF ON FLASH
3 Warning: attempt to set a locked ‘0’ in OTP FLASH ON OFF
4 |Warning: attempt to clear a ‘1’ and set a locked ‘0’ in OTP| FLASH ON FLASH
5 Invalid: no configuration file present FLASH FLASH | FLASH |
6 Invalid: no DUT found OFF OFF FLASH
7 Invalid: DUT is not a member of the CS2000 family FLASH OFF FLASH
8 Invalid: unsupported revision of CS2000 family device OFF FLASH FLASH
9 Error: register read error FLASH FLASH ON
10 Error: attempt to clear a ‘1’ in OTP OFF FLASH ON
11 Error: attempt to set a locked ‘0’ in OTP. FLASH OFF ON
12 Error: attempt to clear a ‘1’ and set a locked ‘0’ in OTP FLASH FLASH ON
13 Error: OTP read-back error OFF OFF ON
14 Error: general or unknown error FLASH FLASH ON

Table 3. Error Codes

The LED pattern for each result code has been carefully designed to convey as much information as pos-
sible without being confusing or overwhelming. In all cases, at most one of the three LEDs will be lit in a
solid on state:

+ If the yellow RUN LED is lit solid, programming is in progress, pending results.

+ Ifthe green SUCC LED is lit solid, the programming sequence concluded without errors. The other two
status LEDs indicate warnings, if any.

14 DS821DB1
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+ |Ifthe red FAIL LED is lit solid, the programming sequence concluded with one or more errors. The oth-
er two status LEDs indicate the nature of the error(s).

» Ifno LED is lit solid and the red FAIL LED is flashing, the micro-controller encountered an invalid con-
dition that must be corrected before proceeding.

Great care has been taken to choose very simple LED patterns for those result codes that are exceedingly
likely to occur in a production environment, that is result codes 0, 1, and 13. All three of these results are
indicated by a single lit LED with the other two status LEDs in the off state. This way, a production floor
operator can quickly glance at the board and immediately classify the result as WAIT, FAIL, or PASS. The
other error codes are either limited to Development mode, setup errors (which would be caught prior to
an operator taking over), or are rather unlikely to occur.

4.4.4 Result Code Details

+ 0 (Programming in progress) - This result code really means that programming is not finished, and no
result is available quite yet. The board should only remain in this state for a few seconds. If this condi-
tion persists for more than 20 seconds, the micro-controller should be reset via push-button S2.

* 1 (Success: no error) - The DUT was programmed successfully and no errors were encountered.

» 2/3/4 (Warning: OTP configuration violation) - DEVELOPMENT MODE ONLY - One or more OTP con-
figuration violations were encountered, but programming continued on a best-effort basis. The offend-
ing bit positions were left unchanged, while all others were programmed as desired.

+ 5 (Invalid: no configuration file found) - The micro-controller has not received a valid configuration file.
Refer to the software documentation and upload a valid configuration file to the board before proceed-

ing.

* 6 (Invalid: no DUT found) - The micro-controller was unable to find a DUT on the board. This means
either no DUT is present, or the DUT is defective. Replace the DUT before proceeding.

« 7 (Invalid: DUT is not a CS2000 family device) - A DUT was found on the board, but it doesn’t appear
to be a CS2000 family device. The CDK2000 platform only supports CS2000 family devices. Replace
the DUT before proceeding.

+ 8 (Invalid: unsupported revision) - The revision of the CS2000 family device found is not supported.
The firmware can only program CS2000 family devices of revision B2 or above. Revisions B1 and be-
low are not supported. Replace the DUT before proceeding.

» 9 (Error: register read error) - The firmware encountered a register read error. Most likely, this indicates
a defective DUT. You may try to invoke the programming sequence again. If the error persists, replace
the DUT before proceeding.

« 10/11/12 (Error: OTP configuration violation) - PRODUCTION MODE ONLY - One or more OTP con-
figuration violations were encountered, and the DUT was not programmed. This error indicates either
an invalid configuration file or a configuration file that doesn’t match the DUT variant currently present
on the board. Make sure the configuration file was created for the proper target DUT, and verify the
correct DUT variant is present.

* 13 (Error: OTP read-back error) - The DUT was programmed, but OTP read-back verification failed.
This error indicates a defective DUT that must be replaced.

» 14 (Error: general or unknown error) - A miscellaneous error occurred. This could indicate a defective
DUT or a problem with the board hardware or the micro-controller firmware. You may wish to try again,
first with the same and then with a different DUT. If the error still persists, a hardware problem is pos-
sible.
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5. USER INTERFACE ELEMENTS OVERVIEW

Table 4 below serves as a quick reference to all user interface elements and Table 5 outlines the various DIP switch

position.
Reference | Silkscreen
Designator Label Description
D1 BNC REF_CLK source set to BNC connector
D2 0OSC REF_CLK source set to on-board oscillator
D3 VDUT DUT is powered up
D4 VPROG DUT supply set to high (programming) voltage
D5 PROG.RUN Programming sequence in progress (see Section 4.4.3 on page 14 for details)
D6 PROG.SUCC Programming sequence successful (see Section 4.4.3 on page 14 for details)
D7 PROG.FAIL Programming sequence failed (see Section 4.4.3 on page 14 for details)
D8 MICRO.SW Micro-controller is operating in software mode
D9 DUT.HW DUT is operating in hardware mode
D10 DUT.SW DUT is operating in software (control port or preview) mode
D11 EOR Boost converter overload - unplug USB power supply immediately!
D13 USB Board is connected to USB power supply
J1/J8 - Daughter card receptacles
Jz2 IDUT Place shunt or measure voltage to determine DUT supply current
J3 CLK_IN CLK_IN input for CS2000, CS2100, and CS2300 sub-family devices
J4 CLK_OuUT CLK_OUT output
J5 - Input for external control signals (not supported)
J6 REF _CLK REF_CLK input for CS2000, CS2100, and CS2200 sub-family devices
J7 AUX_OUT AUX_OUT output
J9 CDB2000 Interface to CDB2000 (not supported)
J10 USB I/0 USB connector
Ji1 Cc2 Header for programming the micro-controller (factory use only)
S1 PROG DUT Initiates various commands (see Section 4.1.3 on page 13 for details)
S2 MICRO RST Reset micro-controller
S3 MODE CTRL Controls various board configuration aspects (see Table 5 below for details)
Y1 - Supports a DIP-8 or DIP-14 canned oscillator
Table 4. User Interface Elements
DIP switch
position Label Switch down (closed) Switch up (open)
1 BNC/OSC On-board OSC active BNC input active
2 MO MO on DUT driven logic ‘low’ MO on DUT driven logic ‘high’
3 M1 M1 on DUT driven logic ‘low’ M1 on DUT driven logic ‘high’
4 M2 M2 on DUT driven logic ‘low’ M2 on DUT driven logic ‘high’
5 PROG.MSEL Production mode active Development mode active
6 MICRO.MSEL Standard operation Reserved (factory use only)
Table 5. Dip Switch Positions
16 DS821DB1



Laqaiecssa

Ll

DESCRIPTION INC BY/DATE | CHK BY/DATE

43.3v vour

43,3V

6. CDB2000-MB SCHEMATICS AND LAYOUT “m

-
i
1
1
1
1
1
|
1
1 -
I | '
1 i 1
1 | 1
1 ! 1
1 ! 1
1 ! 1
1 ! 1 n
1 1
| | !
1 ! 1
! = = | ' —
|
1 f——— our soa/com/uo ! i
! +3.31 o ' !
| ——courset/cak/mn ! !
| m ——urve/cs/ie ! |
! w f——CburRer Lcik ! 1
1 1
) o ' !
' JACK Gl BA DUT.CLK_N 1 1 '
! o (3 1 !
1 ! 1
| dirty clock % NC7WZ126K8X | |
1 1
| | |
1 = = No-poP ! 1
' - = 221 1 !
| v | a3 i [—.‘
1 ! 1
i ! o i
! ! buffered clock or lock indicator !
1 ! 1
AUK_oUT
! 33V ' AR BNC R !
i i - o '
1 ! 1
' 1 59 NeTWziZeKeX '
| [11 OSC.REFCLKEN [ 3 =] | I
1 Externd Ribbon & & ' |
| o5 ! 221 o7 i
1 1
1 - DUT SDA/CON/MD 11 | fmurAuouT L= 1
! — £ BNCREFCLKET [ 02 HOR.SDA/NO ® B ' i
! T2-¢ s oo 6 @l DUTSCL/CELK/MI ! 1
| - NC7WZ128K8X . N DUTADO/TE/M2 11} ! i &
i = w HORADO/N2 ® o ! i
1 ! 1
1 ! 1
1 i 1
' shunt for rarmal oparatian 1 !
| 11 BNCREFCLKEN | |
' - | 4337 !
1 ! 1
| | |
1 @, ! 1
1 ! 1
! nEEERA ris A A 220 2 s meapp2t ! 1
1 21 ) | 2 VOUTEN 1
' 0 N | I I
| clean clock NC7WZ125KBX PROG.SUCCESS ! |
! OUT  PROGRUN PROGFAIL VPROG DUTHW DUT.SW ! o !
1 SLIV 43IV 433V ASIV 433V 43SV 433V | VOUTER 02 1
i = = No-POP 1 '
! ! NC7WZ126K8X !
1 ! = 1
1 ! 1
1 1
1 ! 1
| [ DUTREF_CLK 11 ! |
| [1] OSCREFCLK.EN ! |
1 i 1
| ! 433V |
! Ra4 i . !
| 221 1 cleaned dirty clock |
i
! 0.2 i I
' (2 1 I
' 121 1 !
1 121 1 !
; 5 ; !
02 DUTSW/RW 1
! Z125K8X €2 BUTH/SW L 1 !
1
1 ! 1
1 ! 1
1 ! 1
1 i 1
1 | 1
1 ! 1
1 ! 1
1 ! 1
1 ! 1
1 | 1
| | |
1 ! 1
1 ! 1
1 ! 1
1 ! 1
1 | 1
| | |
1 ! 1
1 ! 1
1 ! 1
1 i 1
1 | 1
1 ! 1
1 ! 1
1 ! 1
1 ! 1
| | |
i | i
I ! I
1 ! 1
1 ! 1
I a

DUT Status
1 ouT.CLK_ouT
aa BT vout vour
¥ +3.3v
+3.3V O——
REF_CLK SOURCE vour
3 5 3 11,21 DUT.HW/SW
GREEN E g 4 b
ne P2 AANL —enCREFOLKER (11
W HDRSDA/MO 01,21 oUTSW/ER 02
HORSCLAT (12) v
GREEN NC7WZ128KBX
osc L1 Pl 2 138 AAARSL _oscrercikER 1 HoRADO/M2 T =
0w OSCREFCLIER (1]
DUTPROGNSEL (21
. k} < WICRO-SPARE (21 -
1y g WIS 02
R R / ’
T2 T2 g ;

PR 600-00270—2Z1 [Rev B
PRI SCHEM CDB2000-MB-Z NPb
ST 052000 & Clock 1/0

PR Puchert ‘["GM[R J Puchert
W 03/15/07 [ g 1o 2

1. ALL RESISTOR VALUES ARE IN OHMS.
NOTES: UNLESS OTHERWISE SPECIFIED;

Figure 5. CDB2000-MB Schematic Page 1

0002Xaod



8l

laaiessa

TS

mmﬁ o USB Present "
UsE 1/0 2%F

GREEN

Micro Reset and C2 Header

s2

5754 RE
l l !
c23 |c2s
MICRO RESET o

XR
P 0.uF

12C Level Shifting & Mux

(21 WicRo-SCL/MISO

21 wicro-sDA/CoLK

v
N
HORSK2-SHRD
o e
3
) o
U=

NTRASOINTIG

CJoursw/mi o2

O Hor.scL/mi

CouTsw/mm 2l

O rorsoa/uo

i

I

I

I

I

|

veus 21 I
0o 2 I
0+ 3} I
I

I

|

I

I

I

I

I

I

o

o

cond: Vin (min) = 4.75 V; fin (max) = 300 mAs lout = 50 mAs Toff = 17 ua
Vout = Vfb ¢ (1+ Ra / Rb) = 0.3 V » (1 + 10 kOhm / 432 Ohm) = 7.24 V
Ipk = Vesnse / Rsense = 28 mV / 0.2 Ohm = 233 mA

Ton = Ipk o L / Vin = 233 mA o 22 oH / 475 V = 108 ue

433V VBUS Tdis = Ipk & L / (Vout = Vin) = 233 mA & 22 wH / 2.5 V = 2.05 us

i
i
I
I
I
I
i
I
I
lov = (pk / 2) ¢ (Ton + Tdia) / (Ton + Toff) = 116.5 mA + 313 us / 2.78 ua = 131 mA |
u '
. i
_ _ I
l 224 0,21 VouT.EN [ [1,2] VOUT PROG.EN [ m VoUTEN i
I
Rse | g 7lef e vout !
576 i
STANT cipifr f2 s !
B k2|6 !
[ ‘ 1
1 e k2|5
= ety H 1
EQR - cn RIS RS R34 I
R e S22ok Stink 510 I
c20
£ 2 oF !
g 1000pF 1
Heow _ves[F 5 TaNT 5 1
Eor sense 220 i
a I
. | b NTRASOWTIG |
bx !
z z '
I
I
i
I

st
!
5

= =
anliia s iy ol L.

w7
£ fvoo
1
DUT RO SUCT 2
DUT PROGFA X] =
DUT PROGMSEL ¥ 4 BT
NICRG-SPARE (- B 2 Br s
s b 2 -
[ R e e — /020 profze—sw/m 1 (Y
s/t S /o pipe =
2 vews - P15 A3
21 b- o= pia [F2 b0 =
3 0 S o Prs 2T i -
N pis BE—bgh20 oy are
oo P17

+3.3v

I

DOCUMENTATION
SCH DWG- 600-00270-21
BCB OWC- 240-00270-21
LSSV OVG- 803-00270-21

AUXILIARY HARDWARE
SCREW-PHILPS—4—40THR -PH-5/16-L—7 PUSSS 440 0031 PH
SOCKET 1P~ B134-HC-5P2

SHUNT_2P— 15-29-1025

Microcontroller +35v

s
NTR45OINTIG

USB to VDUT boost converter and adjustable linear regulator w/ shutdown

Vout = 123 V ¢ (1 + (Radj / L1 kOhm))
Red] = 220 kOMm => Vout = 6.53 V.

Rod] = 220 KOhm || 140 kOhm => Vout = 3.28 V
Tdis = 22 oF ¢ 51 Ohm = 11 ma

i
i
i
i
i
i
i
i
i
i
i
i
i
i
i

E— Y T e

O wicro-seL/uisn. (|

i
i
i
i
i
i
i
i
i
i
i
i
i
i
i
i
i

VOUTPROGEN (121

FIDUCIALS

©)
57
Foleaut
y

Fo4
FOLOCALT

FD2
FOLDCAL1

FD1
FDLOCAL!

03
NTRASOINTIG

VBUS  +3.3v
o o]

22
=X5R

220F [220F

£2] NICRO-SCL/MISO ED——

[2INICRO-5DA/CCLK CO——

STANDOFFS Ground
Test Points

® @ue e
@ © G ]
P @+
ORI

o |
@ws

®

PTE 600-00270-21 REV B

SHEET TITLE

Micro Contr. & Power Suppl.

PE T 03/15/07 [ g 20 2

Figure 6.

CDB2000-MB Schematic Page 2

IIDOT ST,

0002Xaod

i



i

——== CIRRUS LOGIC’ CDK2000

o H = IDuT MH2 £y
-
* @ CDB2000-MB | [wessseiA =z/el., o -
13
— [ R2 m /M
. 5 o] DUT.SDA/COIN/MO  CI = o .
R5 R6 "l ] DUT.SCL/CCLK/M1 - -
@ mm mm RS g7 mm mm g4 - DUT.ADO/CS M2 Sa SLE Ré- [ 1w
[ ] Rif EXT CTRL ul .
— = I K 2 I
Elm o
___aam 0D pux_our
NORMAL OPERATION -
— HDR.SDA/MO [ )
HDR.SCL/N1
HDR.ADO/M2
—
R32 mmmsd, ypyr -
=] o
Rs3 mm=<], yppog 7
. o2 s r36 mmu<T, BRoc Run
M.z reo mmu<T, 20 success
N me I: LR Re3 mmel ] D7
o0 s My 3 =, PROGFAL 22 mm s
s i mmmEET o Reg mmum<g' D3 :l.l <o s
oo | "IN e
gl o0 i FERT R50 mmm<],
[ X J ;l: [;l: ;l: = NICRO RESET
Q9 Q10 o1 = - = =
e a5
PO T FEET
[Ty = o . -
@, | EES=ZEE T S
2: oft
oo omw . Ei 11111 LM Thermm
s e Eg LoGic*
©H|o13 UsB el o0000
w
g o000 o4
=
o ® lSummmnny = ®.’
usa 1/0 10 e e 2 > WHS

USB Power I 2

Figure 7. CDB2000-MB Component Map

OO0

Figure 8. CDB2000-MB Top Layer

DS821DB1 19



|

Ill

——== CIRRUS LOGIC"

)

Figure 9. CDB2000-MB Inner Layer 1 - Ground
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Figure 10. CDB2000-MB Inner Layer 2 - Power
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7. CDB2000-DC SCHEMATICS AND LAYOUT
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Figure 13. CDB2000-DC Component Map
22 DS821DB1




CDK2000

i

CIRRUS LOGIC’

——

Figure 14. CDB2000-DC Top Layer

Figure 15. CDB2000-DC Inner Layer 1 - Ground

Figure 16. CDB2000-DC Inner Layer 2 - Power

Figure 17. CDB2000-DC Bottom Layer
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8. CDB2000-PC SCHEMATICS AND LAYOUT
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Figure 21. CDB2000-PC Inner Layer 1 - Ground
Figure 22. CDB2000-PC Inner Layer 2 - Power
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Figure 23. CDB2000-PC Bottom Layer
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