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USER GUIDE

Glossary

IDT Timing Commander Software — Executable file that will execute a personality, connect to a timing chip on an evaluation
board, and read or write Settings files.

Personality — Encrypted file with an extension .tcp. Used by IDT Timing Commander Software to determine the characteristics
for a specific family of timing devices. A personality file may refer to a single device or an entire family of similar devices. Please
contact IDT to obtain the most current version of a personality file for the devices of interest.

Settings File — Text file with extension .tcs. Written or read by IDT Timing Commander Software to save or restore a particular
setup for a specific version of a device personality and version of IDT Timing Commander Software. Settings files created with
newer versions of IDT Timing Commander Software or a device personality may not be compatible when read into older version
of IDT Timing Commander Software, or, if an older version of the personality is installed. Forward compatibility (older settings
files read by newer software and/or personality) will be maintained.

Bit Set — A single variable stored within the registers of the device. A bit set may use only part of a register or many span multiple
registers, but is thought of as a single field. For example, a 20-bit output divider ratio may be defined as a single bit set of length
20-bits, but may be stored in Register 0x4A, bits [3:0], Register 0x4B, bits [7:0] and Register 0x4c, bits [7:0].

Metadata — Variable used within the personality, but not stored directly in device registers. For example an input frequency is
generally not stored anywhere in a device's registers, but must be known to calculate register settings for the device.

Tooltip — context-sensitive pop-up that appears briefly as the mouse pointer hovers over an icon or element on the screen. These
are intended to provide useful information about the specific item being pointed to.

Value — When referring to any field that the user can edit, Value means the current internally-represented value of that field.

Default Value — When referring to any field that the user can edit, Default Value means the value recommended by the
personality for that field, taking into account the settings in other fields in the device. Changes of other fields may result in a
change to the Default Value. Whenever a field is unlocked, Default Value = Value. Only by locking a field can a user set a field
to a Value other than the Default Value or prevent a field's Value from changing if Default Value changes.

Display Value — A field may be controlled by a personality to display its Value or Default Value in a more meaningful way. For
example, if the Value is defined in MHz, but the actual value is 0.008MHz, the personality may choose to display this to the user
as 8KHz. In another example, if a bit set represents a divider ratio that can only be an even number and so does not implement
the Least Significant bit, the personality may choose to show a divider ratio of 2 when the bit set value is 1 (i.e., 1 increment of
divide-by-2).
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Areas of the Screen

A block diagram is displayed when a Settings File is loaded with a personality of a device. There are differential areas in the block
diagram as shown and explained below.
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Figure 1. Areas of Screen when a Settings File is Loaded or New Settings File is Selected

Device ID — This indicates the specific device being selected. Clicking on this will bring up a menu that allows the settings
to be viewed and other file related activity (i.e., Save As) to be performed.

Error/Warning Panel — This section will expand and contract depending number of errors and/or warning messages, if
any. Clicking on the Warning or Error Tab hide or reveal this section. Note the arrow at the end of each error or warning.
Clicking on the arrow will take to the view or popup where the field that flags the error or warning is generated.

View Selection — Clicking on these tabs will bring up the different views of the chip setup.

Search — Any field or diagram element can be highlighted by typing in its name in the Search box.

Input Frequency — the two boxes are where crystal and input clock frequencies are entered, respectively. (Refer to
Figures 5~5b).

Clock Selection — Clicking on it will bring up input reference source selection. Checking it activates the CLKin as a primary
source. Refer to section “4. Input Clock Selection”. (Refer to Figures 5~5b).

Spread Spectrum Control — Clicking on this box will bring up a popup window in which spread spectrum for this output
clock is configured. There is one for each output (except OUTO). Refer to Section “Spread Spectrum”.

Output Signal Type Control — Clicking on this box will bring up a popup window in which the signal type, voltage, slew
rate and phase skew of this output clock is configured. Refer to Figures 8~10 for details.

ONONONONOICIONNONO,

Output Frequency — The box where intended output frequency in MHz is entered. Once a frequency is entered, click
outside the box for the value to take effect. IDT Timing Commander Software will use the frequency (together with input
frequency) to adjust PLL and output divider to generate the intended output frequency.
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Connect to chip — If an evaluation board is connected through USB port, clicking on the round button will bring up a
window where an 12C slave address can be selected; then clicking on the chip symbol to read or write the device's
registers. See Figure 10 for details.

Zoom — Clicking on “+” sign will increase the zoom level of the main window. Clicking on “-” sign will zoom out.

OTP Program button — Clicking on this button will allow you to program the device. Note that OTP programming is
one-time only. See “11. OTP Programming” section.

Shutdown and OE polarity — By changing polarity along with the SD/OE pin settings, it affects the OE of the outputs.
Enable Global Shutdown — Puts device in global shutdown mode, if Shutdown and OE polarity is high.
ClkSel Pin — Input clock select, selects the active input reference source in the manual switchover mode.

SD/OE Pin — Enables/disables the outputs (OE) or powers down the chip (SD). The SH bit controls the configuration of
the SD/OE pin.

Select Configuration drop down — Allows user to select between configuration [0:3].

Critical Output box — By checking this button, the output selected will be given priority for best performance based on
using an all integer divider solution.

Device Pinout — This button will open up a pinout diagram for the part selected to program.

Reference divider and VCO blocks — Clicking on these boxes enable customize control by accessing internal
parameters.

User Guide — clicking this button will open this current document
Master Output Control — This new feature will enable the user to enter all output types at once.

Fraction checkbox - the box is intended to use a fraction value for either the input or the output frequency. (Refer to
Figure 5c and Figure 11a).

Optimize button — Clicking on these boxes enable customize control by accessing internal parameters. See section
“Optimization Button”.

Show power box — By checking this box a power consumption estimate will show up under each output and show total
current consumption for the device. See section “Estimated Power Feature”.

Special Option — By checking this box this will bring the new buttons in the view. See Figure 11e for details.

O ® ® O ®e GG GEO®E ®G

FOD/FB integers — option will appear under the special options using non integer values in the Feedback and Fractional
Output dividers blocks.
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Getting Started

Follow the steps below to start a new setting or open an existing Settings File and configure the device to meet your timing
requirements.

1. Launching Timing Commander GUI software for the first time, you will see the following window:

Figure 2. Launching Timing Commander for the First Time
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A settings file (.tcs) is a text file where the device input and output requirements are stored. From this window, an existing
setting file can be opened to restore a configuration, or a new setting file can be created.

2. Clicking on “New Setting File” button, a personality file (.tcp) will be requested and can be opened by browsing to the folder
where a personality file is stored. Once the personality file is opened (click OK), the following page will be displayed, where
the correct VC5 product can be selected (see Figure 3). As soon as the product is selected, then the configuration window for
the selected product will appear as in Figure 4.
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Figure 3. Choose Correct VersaClock 5 Part Number

New Settings File
Product #

AP49WHG01
EP49YES07
BP49VRI0E
AP49VEE13
5P40VED14
BP4OVRIZ3
AP49VEGZA
EPAVEGZT
AP4GWRIZD
AP49YVRG33
EP49VEG35
AP4TVROLZ
SP40VEDL4

Figure 4. Configuration Window for Configuring VC5

[

Description
-Output VMersaClocks
g8-Output VersaClockh
12-Cutput VersaClocks
3-0Output VersaClocks
4-Output VersaClocks
J3-Output IWVCMOS Versa
A-Output IVCMOS Versa
T-Output IVCMOS Versa
9-Output IVCMOS Versa
3-0Output VersaClocks (IN
H-output VersaClockS (INT
3-0utput VersaClocks (CL
3-Output VersaClocks (XT

[ Cancel

VersaClock 5
EP49V5001
5-Output VersaClocks

REF (OUTD) plus 4 pairs of fully programmable muli-
tvpe outputs

In the above configuration window, input source and frequencies can be selected and entered. Output frequencies can be
entered. The GUI will automatically configure the PLL to generate desired outputs, based on the Reference divider and Feedback

Divider settings.
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3. Ref Divider and PLL VCO block diagrams — By clicking on the Ref divide diagram, the user can get access to the ref divider
window and change the divider setting by checking the manual control box (see Figure 4a below). By default, timing
commander bypasses the pre-divider for wider PFD frequency that improves performance.

By clicking on the PLL diagram the user can get access to the VCO frequency and the FB divider value (see Figure 4b below).
By checking the FB control box, the user can change the value of the feedback divider. Another way is to change the VCO
frequency. If VCO frequency is changed then the FB control needs to be unchecked. Min frequency for VCO is 2500MHz and
Max Frequency is 3000MHz.

Note: If input frequency is set to 200MHz, a predivider value needs to be selected after checking manual control in reference
divider window. For outputs higher than 312.5MHz, the VCO frequency needs to be set to 2525 or appropriately higher value.

Figure 4a. Reference Divider Window
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Figure 4b. PLL/VCO Window
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4. Input Clock Selection

Input source can be selected between a crystal and an external reference clock. The frequency of the crystal or a clock can
be entered in the white boxes on the left side of the diagram window.

Selecting an input reference is done by checking the "Prim SRC" bit box along with the setting of the CLK Sel pin. By default,
Crystal is selected. Please note, when selecting clock source, it's recommended to open XTAL Configuration and CLK Enable
window at the same time by clicking on box "XTAL MHz" and box "Clock MHz", respectively. Figure 5 below shows a
side-by-side view of all 3 windows.

When Crystal is selected, "En Xtal" is checked and "EN_BUFIN" is unchecked. When changing input source from crystal to
CLK, manually uncheck "En Xtal" and check "EN_BUFIN" to complete clock selection process.
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Figure 5. Input Reference Selection

5P49v5501 v1.44

CkSelPin | | ———CliSel Polartyl

SDVOE Fin |

There are situations where both crystal and CLK are used as input sources. In this case, check both “En Xtal” and
“EN_BUFIN”. Then use CLKSEL pin to select crystal or CLK source to be used as the input reference. The Truth Table is listed

in table 1 below.

Table 1. Input Source Selection by CLKSEL Pin

Primary Source CLKSEL Pin Source Selected
LOW Crystal/XIN
Crystal
HIGH CLKIN
LOW CLKIN
CLK
HIGH Crystal/XIN

Same frequency should be used for Xtal and CLKin when both are used for the same configuration.
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Figure 5a. Primary Source Selection

PRIMSRC_ 0 0 [XTAL]
Default: 0 [XTAL]

ClkSel polanty:
0 = ClkSel is Active High
1 = ClkSel is Active Low

The CLKSelPol check box needs to be checked if using the CLK is selected as primary source and if CLK sel pin low like in
Figure 5b. The timing commander will display the selected source based on the selection. The En_Buff box will be then enabled.

Figure 5b. Input clock Pin Selection

5P49V5901 v1.44

ClkSal Fin il Pokeiy| s

SDIOE Fin | | SPIOE Oniy)
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5. Input Frequency Fraction box — - Input clock can be entered as a fraction if fraction box is checked and Fraction word is
clicked as shown in figured 5¢ below. The calculation button will give the final frequency that will be entered in the input box.
The fraction can be used for both Xtal and CLKin inputs.
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Figure 5¢. Input Fraction Box

| 5P49V5901 v1.30

Crystal Input Frequency Cakoulation (MHz)

Xtal Input Frequency

100 X

Ratio

Clear for normal entry |/~ |

6. Internal Capacitance Configuration — The 5P49V5901 has built in capacitance for crystal load capacitance tuning. In XTAL

Configuration window (see Figure 6), X1 and X2 represent the capacitance the device can add to each leg of the crystal
connected to XIN/REF and XOUT pins.

The user can enter the value of the XTAL CL indicated by the Xtal manufacturer. TC will calculate the necessary values for
the internal capacitors. The calculation assumes a Cstray of 1.5pF for external board capacitance. The TC will change the

entered CL value to the closest realized value that the internal caps can achieve based on real measurements.
Example for a XTAL CL of 8pF:

* X1=X2=16pF would be the total value required.
* X1=X2=15.9pF is what consists of 9pF fixed and 6.9pF Xtal load caps.

More details on the register programming can be found in the VC5 Register programming guide.

Figure 6. XTAL CL Value into Timing Commander

XTAL Configuration

Enter CL below right
X1=X2  X1=X2 CL

¥4

The max CL that can be created in the IC is 11.4pF. When entering a larger value, Timing Commander will display a window
advising how much capacitance to add externally to each crystal pin to achieve the desired CL value (see Figure 6a). TC is
rounding the values to a integer value for the advisable external capacitors.

Example for a XTAL CL of 18pF:

¢ X1=X2=36pF would be the total value required
* X1=X2=22.7pF is achieved internally in the VC5 and externally the amount required is 13.3pF (rounded to 13pF)

@IDT
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Figure 6a. Xtal Caps Setting Warning Message

Close

You have asked for 18pF total CL. Maximum internal CL
is 11.4pF. An additional 6.7pF in external capacitance
must be added (13pF per side).

The user can still select the caps if the X1=X2 box is not checked. The Xtal CL then will be calculated automatically (Figure 6b.).

Different values of X1 and X2 can be individually selected, although in almost all applications, an equal amount of capacitance
for X1 and X2 (X1 = X2) is recommended.

Figure 6b. Independent Xtal Caps Settings

7. Output Selection and Configuration — There are 5 outputs in 5P49V5901, of which OUTO is a buffered output of the input
source with a single-ended signal format, OUT1~4 can each be configured as one differential pair, or two individual
single-ended outputs with programmable slew relationships. Output1 is displayed below as an example.

Figure 7. Output Configuration (1)

Div 1 Clk 1 Input
2 FDD1
Spread Control 156.25 QVIgFe

FOD1 LVPECL
Ref

By clicking “Clk 1 Input” box, a clock source can be selected for Output1 between FOD1 and Ref. By default, this box is
showing “Off” if no output frequency is entered in the output frequency box. Once a frequency is entered, it will be
automatically switched to “FOD1” (FOD stands for Fractional Output Divider) which essentially means the output is sourced
from VCO frequency of the PLL. Input reference frequency (Ref) can also be selected as the source for Qutput1. This box

works in the same way for other outputs.
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Figure 8. Output Configuration (2)

Clk 2 Config
os# /| ©E |/

Cutput Type
LVCMOSD -

LWCMOS1 Slaw: CMOS

LWCKMiOos2 -
1x M

LVCMOSD

LWCKIOSK2

LWPECL

LvDS

HCSL25

Clicking on the triangle box brings about output frequency configurations: Output type, Slew rate, Output voltage and Skew.

Output Signal Type

LVCMOS: single-ended low-voltage CMOS

LVPECL: differential LVPECL

LVCMOS1: OUT1 is LVCMOS; OUT1B is disabled

HCSL33: differential HCSL 3.3V

LVDS: differential LVDS

LVCMOS2: OUT1 is disabled; OUT1B is LVCMOS

LVCMOSD: OUT1 and OUT1B are each LVCMOS with 180 degrees out of phase
HCSL25: differential HCSL 2.5V

LVCMOSX2: OUT1 and OUT1B are both LVCMOS and in phase

Slew Rate

1X: This selection corresponds to a slew rate of 1.9V/ns
0.9X: This selection corresponds to a slew rate of 1.8V/ns, or 90% of 1X
0.85X: This selection corresponds to a slew rate of 1.7V/ns, or 85% of 1X

0.8X: This selection corresponds to a slew rate of 1.6V/ns, or 80% of 1X

Output Voltages

1.8V
2.5V
3.3V

Selecting an output voltage in settings will configure the drive level of the output. In the PCB board, a matching voltage needs
to be used for this particular output.

Skew

For outputs that share a common output divide value, there will be the ability to skew outputs by quadrature values to
minimize interaction on the PCB. The skew on each output can be adjusted from 0 to 360 degrees. Skew is adjusted in
units equal to 1/32 of the VCO period. So, for 100MHz output and a 2800MHz VCO, you can select how many 11.161pS
units you want added to your skew (resulting in units of 0.402 degrees). For example, 0, 0.402, 0.804, 1.206, 1.408, and so
on. The granularity of the skew adjustment is always dependent on the VCO period and the output period.
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* If a skew value is entered to adjust phase relationship between two or more output pairs, they must be configured in the
same signal type, i.e., LVCMOSD. If signal is cascaded, for example, CLK1 or “ref” is selected as the source for OUT2,
skew control will be disabled.

Figure 9. Output Configuration (3)

f‘ Clk 2 Config

o5& OE |/

Cutput Tyvpe
LVCMOsD -

VDDO 2
3.3

Spread Spectrum

There is a spread spectrum control for each output (except OUTO0). Clicking on “Spread Control” box will bring up a small window
for how spread spectrum is configured: the frequency of the modulation (in kHz), down or center spread and the amount of the
spread. Please note the amount of spread in percentage represent the peak-peak amount. For example, if center spread is
selected, an amount of 0.5% will be translated as +0.25%.

Figure 10. Spread Spectrum Control Window

Clk2? Spread
# | Enable Spread

55 Dir Total spread %

Output Frequency Fraction Box

The fraction box when selected and after clicking on the Fraction word will show the following window per figure 11a. The user
can enter a fraction to enable usage of the maximum decimal number in the FOD bits for maximum accuracy.

Uncheck the Enable Spread box if not using spread spectrum.
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Figure 11a. Output Fraction Window

Output 3 Frequency Caloulation (MHz)

Ratio Output Frequendcy

100 X = 3333333

Clear for normal entry |/

Master Output Control Window
This window enables the user to view current settings of all outputs at once and change all of them if Global variable is changed.

Figure 11b. Master Output Control Window

Master Output Control

Output Type VDD
Global  [JREIEG Tekon B 4 3.3

Dutpout Type

LvCMOsD - 3.3

Dutput Type VDO
LVCMOSD - 3.3

Dutput Type VDDO
LVCMOSD - 3.3

Dutput Type

LVCMOsD - 3.3

Estimated Power Feature

REVISION D 10/02/15 13 @OIDT




TIMING COMMANDER™ SOFTWARE FOR VERSACLOCK® 5 - 5P49V5901

if checked the box called Show Power will show an estimated current consumption for every output and also a total current

consumption in mA (see Figure 11c).

Figure 11c. Show Power Estimator Box

Optimization Button

T 7058
idd (typ) 10

voKmos

ldd (typ) 42

-

Idd {typ) 18

S

e

Lvomosi Idd (typ) 12

# | Show Power (mA) Total idd (typ) 141

The optimization button will optimize the VCO value and FOD values for the output frequencies selected by the user. The
algorithm will search for an all FOD integer solution then it will look at fractional solution. It includes the PLL loop filter optimization

as well.

The button will become gray (see Figure 11d) when optimization is done or nor more optimization is possible. The time that the

optimization runs can vary depending on the complexity of the frequencies combinations.

Figure 11d. Optimization Button
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Special Options

By checking the special option box in the left bottom corner the 4 following buttons will appear in the right top corner: BP string,
Current regs to Clipboard, Restore defaults, Change Device Address. At the bottom the FB integer box and FOD Integer box will
appear. The FeedBack divider values are by default set to integer by un-checking the box the user can set it to non integer value.
By checking the FOD integers values that will force the Fractional Output dividers to be in integer mode. This is an option given
to the user.

Figure 11e. Special Options

‘Optimize Configuration

/| Special Options /| FB Integers
FOD Integers

Chanae Device Address Device Addr: D4

Restore Defaults ' User Guide

| Current Regs to Clipboard
%\ R—

Device Pinout

1 ' BP String \ Master Output Control

M (S

When connected to the device it is possible to change the 12C address by clicking on the Change Device Address button. This
is permanent change that cannot be reversed.

A message appears asking the user to confirm if I2C address needs to be changed as shown in Figure 11f.

Figure 11f. Device Address Change Message

This will permanently change the chip's I2C address to
DO. It cannot be undone. Proceed with burn?

Restore Defaults button enable to restore the default values into the device.

The Current Regs to Clipboard button copies all the current registers values from one configuration to the clipboard to be
copied somewhere else. A message will pop up to confirm that the specific configuration register has been copied ot the clip
board. It consist of one line of string containing each register value in hexadecimal.
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See example below from register x00 to register x69:

61 FF 00 00 00 00 00 00 00 FF 01 CO 00 B6 B4 92 40 0C 81 82 00 03 8C 06 40 00 00 00 9F FF EO 80 00 81 02 00 00 00 0000
00 00 04 00 00 00 CO 00 00 81 01 00 00 00 00 00 00 00 04 00 00 00 60 00 00 81 00 00 00 00 00 00 00 00 04 00 00 00 AOOO

00 81 00 00 00 00 00 00 00 00 04 00 00 01 90 00 5B 01 1B 01 7B 01 3B 01 FF FC

The BP String button will show a formatted string (as shown in Figure11g) that matches the BP programmer requirements to

program a device with the bits reflecting the selection made by the user for the 4 configurations.

Figure 11g. BP Micro Programmer String

File

61
40
0o

0o
00
0o
&0
0a
0o
0o
0o

1E
0o
0a
0o
0o
80
0o
00

0a
0o
3B
0o
0o

4

Edit

Part:
Product Family: versaClock 5
Company name:
Project Name
Operator :
Dash Code:
Comments :

FF
0c
00
00
00
00
00
00

0o
00
0o
0C
0o
0o
0o
0o

0o
0o
0o
0o
0o
0c
0o
00

0o
0o
o
00
0o

-3A0000,

00
g1
0o

$AD080,

0o
00
00
&1
0a
0o
0o
0o

$A0100,

3B
oo
0o
0o
0o
81
0o
00

£a0180,

0o
0o
3B
00
0o

Format

00
g2
0o
0o
0o
0o
0o
0o

0o
00
0o
&0
00
0o
0o
0o

0o
0o
0o

0o
80
0o
00

0o

o
00

View Help
IDT Timing Commander: BP Programming String
FPersonality/version: 5pP49v5901 vl.44

Created: 2015-10-01 15:16:00

5P49v5901

00
03
0o
0o
0o
0o
0o
0o

0o
00
0o
03
00
0o
0o
0o

0o
0o
0o

o
03
0o
00

0o

o
00

Device IZ2C address:

D4

00
08
0o
0o
0o
0o
0o
0o

0o
00
0o
06
0o
0o
0o
0o

0o
0o
0o

o
06
0o
00

0o

o
00

FF
00
00
00
00
00
04
00

0o
00
0o
0o
0o
0o
0o
0o

04
oo
0o

0o
0o
0o
00

0o

04
00

01
0o
04
04
04
04
0o
0o

0o
00
00
0o
04
04
04
04

0o
oo
0o

o
00

04

04

0o
00

c0
0o
0o
0o
0o
0o
0o
0o

0o
00
0o
oo
0o
0o
0o
0o

0o
0o
0o

0o
0o
0o
00

0o

oo
00

00
aF
0o
0o
0o
oo
0o
0o

0o
00
0o
9F
0a
0o
0o
0o

0o
oo
0o

0o
aF
0o
00

0o

0o
00

B4
EOQ
EO
0o
0o
oo
0o
0o

0o
00
0o
EO
EQ
0o
0o
0o

0o
oo
0o

oo
EOQ
EO
00

0o

0o
00

a2
80
0o
0o
0o
0o
0o
0o

0o
00
0o
&0
00
0o
0o
0o

0o
0o
0o

oo
80
0o
00

0o

0o
00
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7. Enter Project Details — By clicking on the Versaclock5 part number, a window will pop up where many things can be done
like open settings file, new settings file, save as, and also enter project details. These should be filled out for proper

documentation.

Figure 12. Project Details Information and File Tools

oP49Vv5901

| Create a su mmary file displaying
] output and input settings into a text file

Personality : B , _,
Company Sy , E—— : Dump register values into a text file
Project

Operator : Save As button

Dash Code o

Comments : New Settings file

“1Open Settings file

Write changes to a trace file?

B Cisable monitoring the connection to the chip?

8. Save the Settings File — After the configuration is complete, click on the disk symbol at the upper left corner to save the setting
file, as shown below.

Figure 13. Save the Setting File

(p IDT Timing Cﬂmmand;:_
5P49V5901  m=

Save Settings File

Diagram

i o S

9. Connecting to the Chip — If a VC5 evaluation board is connected, the settings can be written to the chip registers through
I°C interface. In GUI software, the connection to the chip can be made by clicking on the round button at upper right corner of
the GUI, as shown in Figure 14.
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Figure 14. Connection Settings for Connecting to the Chip

Connection Settings

Connection Interface [@l§lslef:1gs L1 bt

I2C Slave Address 04,00

| f——— S AN _P-_-'

Lwcmoso

Use the default values in Connection Settings window and click OK to close it. Then click the chip symbol in the corner to bring
out read/write command. When the connection is functioning, the area will turn green with “read” or “write” indicators. See
Figure 15. The arrow pointing out of the chip means “reading from the chip”; the arrow pointing into the chip means “writing
to the chip”.

Figure 15. Read from or Writing to Device Registers

m@ﬁ

10. SD/OE Polarity and Global Shutdown— There are buttons in the left side of the window, as shown below. They have a global
impact on the device's operation.
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Figure 16. Buttons for Global Shutdown and SD/OE Polarity Control

CikSel Pin |

SDIOE Pin _|— | sP(oE Only)

The CLKSEL and SD/OE pins are simulated, the way that the input reference is simulated. That allows the user to see how
the part will behave according to the pin states in combination with the bit settings. If the En Global Shutdown (SD) bit is 1,
then applying voltage to the SD/OE pin will cause a "global shutdown". It just puts all the outputs into a HI-Z state. It doesn't
shut down power to the part. The PLL and dividers are still running. If the SD bit is 0, then SD/OE Polarity (SP bit) determines
whether the SD/OE pin is active high (SP=0) or active low (SP=1).If it's active high, it puts the outputs into a HI-LO (off) state
(OUTO is single ended and just HI), unless the OE bit of an output is low. In which case nothing happens to that output. As
long as the SD/OE pin is not active (remembering that active high or low depends on the SP bit), the OE bits on each output
do nothing. But when SP is active, then a low OE bit will keep its output active. (OE is active low.) Unless the OS# bitis 0. That
will always turn an output off (HI-Z).

Pin 7 (SD/OE) of the device is a dual-function pin. When SH bit (bit O of register 0x10) is "1", this pin is SD (shutdown) and
when SH bit is "0", this pin is OE (output enable). The active polarity of the pin when it's configured as OE is determined by
SP bit (bit 1 of register 0x10). Thus, if the checkbox SD/OE Polarity is Please refer to Table 4 in 5P49V5901A datasheet for
output status control details.

SH is unchecked by default. If checked, it enables a global shutdown.

11. OTP Programming

When a configuration is ready for programming, the chip can be programmed right within the Timing Commander GUI
software. Clicking on OTP button will bring up OTP Programming window in which one or more configurations can be selected
for programming into the device. If All box is checked, all 4 configurations will be programmed. The following figure shows the
OTP programming selection window.

Figure 17. OTP Programming within Timing Commander GUI
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To write to OTP, follow these steps:

1.

Connectto the part. The "OTP" button becomes enabled. The "Active" and "Configuration” indicator lights will be displayed,
and be illuminated or dark as appropriate. The green "Active" light means that the "OTP Burned" bit (RO[7]) has been
burned. The red "Configuration” lights are illuminated as appropriate: if on, that configuration in the OTP has been burned.
Click the "OTP" button.

Note: Ensure that the device has a reference crystal or clock input before burning.

2.
3.

4.

In the OTP dialog, check the box of the configuration to be burned. The "Burn" button will then be activated.

Click the "Burn" button. If the selected configuration has not been optimized, there will be a warning. A configuration which
has already been burned cannot be burned again.

A confirmation message will appear once the burn is complete and successful.

Figure 17a. OTP Active Indicator Lights

Figure 18. Confirmation Message after OTP Burn

5P45V5501 v1.44

Close

Burn complete.

For loading one or more configurations from a burned part into the VC5 GUI ("load OTP") follow these steps:

1.

Before reading back, cycle the power on the part and set the input crystal and/or clock frequencies in the GUI to those in
the original configuration(s). This must be done manually because there is no way to store this information on the part
itself. If there is more than one configuration, this step must be repeated for each one.

Connectto the part. The "OTP" button becomes enabled. The "Active" and "Configuration” indicator lights will be displayed,
and be illuminated or dark as appropriate. The green "Active" light means that the "OTP Burned" bit (RO[7]) has been
burned. The red "Configuration” lights are illuminated as appropriate: if on, that configuration in the OTP has been burned.

3. Click the "OTP" button.

5.

In the OTP dialog, check the boxes of the configurations to be loaded. If there are four configurations, there is an "All"
checkbox for convenience. If you check a box corresponding to an unburned configuration, there will be a warning. Loading
an unburned configuration will load all ones into the GUI and make a mess.

Click "Load".

After the loading is complete, the configuration dropdown control at the top can be used to select a specific configuration for
display. If the part is still connected, the selected configuration settings will be written to the 12C registers on the part.

Finally, the design of the GUI expects the user to first enter the desired input frequency, followed by the desired output
frequency on each clock out. The appropriate register values are then calculated so as to make this happen. If the user then
changes the input frequency, the solution is automatically recalculated to produce the same outputs. If the input frequency is
changed after settings have been calculated, the output frequencies do not change in proportion. They are treated as targets,
and everything else is adjusted to achieve those targets. This is why the input frequencies must be entered before reading
back a part.
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VersaClock 5 Derivative Parts

Additional Derivative VersaClock5 parts are now available; to program them they can be selected from the drop down menu. To
the right, you can find a description of the part.

Figure 19. Drop Down Menu to Select Derivative Parts and Description of Part

New Settings File ( camcel

Product # Description VersaClock 5
5P4A9WEDD 5-Output VMersaClocks

AP49vE30T A-Output VersaClocks
AP4NVES0S 12-Output VersaClock5 5-0utput VersaClockS

SP4gVEE13 3-Output VersaClocks REF (OUTD) plus 4 pairs of fully programmable multi-
AP49VED14 4-Output VersaClocks type outputs

EP40VEDZZ 3-Output LVCMOS Versa

EP40VEGDRE 5-Output LVCMOS Versa

SP4VEG2T 7-Output LVCMOS Versa

SP40VEDZD 8-Output LVCMOS Versa

EP40VEGIZ 3-Output VersaClocks (IN

AP43vEL35 B-output VersaClocks (IN1

AP49VED4Z 3-Output VersaClocks (CL

AP4WES44 3-Output VersaClocks (XT

SP49vE9MN

CikSel Polarty|

—— | sPoeonp

As shown in Figure 19, the Timing Commander window looks a lot like the 5P49V5901 device window, all buttons and
functionality are identical - the only difference is the output and number of outputs.
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Figure 21. 5P49V5914 - 3 Universal-Output VersaClock 5 Part

5P43V5914 v1.44 Device Addr: D4

CikSel Fin ClkSel Polari
wePn [ |—— | SPOEOn)

SH

Device Addr: D4

! ClkSel Polarty

——{ | sPoeony

SH
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Figure 23. 5P49V925 — 5-Output LVCMOS Only Versaclock 5 Part

5P49V5925 v1.44 Device Addr: D4

ClkSel Polarity

F—— | sPoe oniyy

SH

Figure 24. 5P49V5927 — 7-Output LVCMOS Only Versaclock 5 Part

5P49V5927 v1.44 Device Addr: D4

ClkSel Polarity

SP(OE Onty)

sH
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Figure 25. 9-Output 5P49V5929 LVCMOS Only Versaclock 5 Part

5P49V5933 v1.44

CikSelPin | | ——CliSel Polarity™

SDIOEFin | (——— | SP(OE Only)

EH

The Xtal is integrated into the package therefore the control of the xtal caps are disabled. The CLK buffer would enable
automatically when the user select the CLKin as input.
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Figure 27. 5-Output 5P49V5935: 4 Universal Output Pairs and 1 ref LVCMOS Outputs with integrated Xtal

5P49V5935 v1.44 Device Addr: D4

in GlkSel Poarity]
—— | SP(CE Oniy)

SH

The Xtal is integrated into the package therefore the control of the Xtal caps are disabled. The CLK buffer would enable
automatically when the user select the CLKin as input.

Figure 28. 3-Output 5P49V5944: 2 Universal Output Pairs and 1 ref LVCMOS Outputs with Xin Only (20 pin)

5P49v5344 v1.44 Device Addr: D4

SP{OE Only}

SH

Shove Power (W)
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Figure 29. 3-Output 5P49V5943: 2 Universal Output Pairs and 1 ref LVCMOS Outputs with CLKin Only (20
pin)

5P49V5943 v1.44 Device Addr: D4

UserGuwde
Device Pinout

Master Output Control

SDIOEFin | ——— | SP(OE Onky)

EH

Show Poveer (mi)

Figure 30. 7-Output 5P49V5907: 3 Universal Output Pairs and 4 LP-HSCL Outputs, and One Reference
LVCMOS Output

The device has 2 enable pins for the LP-HCSL differential outputs that are simulated on the timing commander. They are enabled
by default.
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Figure 31. 11-Output 5P49V5908: 3 Universal Output Pairs and 8 LP-HSCL Outputs, and One Reference
LVCMOS Output

5P49V5908 v1.44 Device Addr: D4

PLL

VCO Freg:

* aoomez

Bandwidih: 410.20 KHz

Out 35611

-

Out 7-10

The device has 2 enable pins for the LP-HCSL differential outputs that are simulated on the timing commander. They are enabled
by default.
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Getting Further Help

IDT Timing Commander Software is designed to be used interactively. Context-sensitive “tooltips” will appear when the mouse
pointer is hovered-over any icon or entry box on the screen. These tooltips will provide information on what function the icon
performs and/or limits on values that can be entered into the field. Figure 32 shows an example of such a tooltip indicating an
output frequency field when the mouse pointer is hovering over it.

Figure 32. Tooltip Appears when the Mouse Pointer is Hovering Over any Block in the Window

Ourtpart 4

Cik 1 Input . .

Spread Control S FOD1 MHz

Configure output type, voltage, skew and slew

Dutput 2

‘ ] Clk 2 in N >
Spread Control ﬁ - I -
» Enter desired f
Qutput 2 spread control settings At med

Clk 3 :Inut

The About icon on the top-right corner of the screen (blue button with a letter “i”) can be used to generate an E-mail to IDT for
assistance (See Figure 33), including the option to attach a log file that provides IDT with information on the sequence of
operations performed by the user in this session to assist in resolving the user's concern.

Figure 33. From About icon, an E-mail can be Generated to IDT with Option of Attaching a Log File

IDT Timing Commander

Software Version 1.6
Build date: 09/21/2015 12:19:36
Contact IDT:

Personality: VersaClock 5 [VC5] version 1.44

LOGGING
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Icons Descriptions
Main Screen Icons

n About - This icon allows the user to see the version numbers of the IDT Timing Commander Software and the personality
currently in use. It also allows the user to contact IDT via Email, with or without attaching a log file to assist in resolution
of any issues.

W Error Tab — Indicates one or more errors are present. Click on this icon to open the Error/Warning Panel if it is not
open.

W Warning Tab — Indicates one or more errors are present. Click on this icon to open the Error/Warning Panel if it
is not open.

Connection Setup — Clicking on this icon will allow setup of Chip Connect parameters.

H Chip Connect — Clicking on this icon will cause an attempt to establish a connection with a device in a USB-attached
evaluation board (EVB). The device will be tested to determine if it is the device referred to in this personality or not.

H Write to Chip — Clicking on this icon when located in the top-right corner of the screen will write all registers values to
the chip. Clicking on this icon beside a register in Register View will write out only that register to the connected chip.

i

Read from Chip — Clicking on this icon when located in the top-right corner of the screen will read all register values
from the chip and replace the internal bit set Values with them, even if they are locked. Clicking on the icon beside a
register in Register View will read only this register's Value.

Icons Associated with Data Entry Boxes

Q Error — There is an error associated with the field this icon is attached to. Hovering over the field with the mouse will bring
up a tooltip with more details on the error. The error can also be viewed via the Error/Warning Panel portion of the screen
(Error/Warning Panel may need to be expanded by clicking on the Error or Warning tab). Note that a Settings file may
not be saved while there are unsolved errors.

Q Warning — There is a warning associated with the field this icon is attached to. Hovering over the field with the mouse
will bring up a tooltip with more details on the warning. The warning can also be viewed via the Error/Warning Panel
portion of the screen (Error/Warning Panel may need to be expanded by clicking on the Error or Warning tab). Warnings
do not prevent saving of a Settings file.

?
Q Modified — Alerts the user that the value in this field has been modified, either by the user or by the personality from its
original value. Clicking on this icon will return the Value to the previous setting and remove the alert.

E Revert — When this icon is clicked the state will revert back to the previous setting or value entered in the field.
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Types of Data Entry Boxes

- Check Box — This data entry format is used for binary values that may only be set to 0 (box cleared) or 1 (box checked).

00o00l0000 Bit-by-bit — This data entry format is used when it makes most sense to set each bit individually. Each
bit may be setto 1 or 0 only.

[qu L M l Combo Box — This data entry format provides a drop-down menu of selections. Selection values may be
fixed or may be adjusted by the personality in response to other fields changing.

D Text Entry — This data entry format allows direct keyboard entry of values. Values will be checked against the
programmed data type for the field as they are typed.

Read-Only — This field is read-only. It may not be accessible to the user at all or may have a writable version at
another (single) location in the diagram or bit set views.

REVISION D 10/02/15 30 ‘ IDT



TIMING COMMANDER™ SOFTWARE FOR VERSACLOCK® 5 - 5P49V5901

@ IDT

www.IDT.com

Corporate Headquarters Sales Support
6024 Silver Creek Valley Road 1-800-345-7015 or 408-284-8200 www.idt.com/go/support
San Jose, CA 95138 USA Fax: 408-284-2775

www.IDT.com

DISCLAIMER Integrated Device Technology, Inc. (IDT) and its subsidiaries reserve the right to modify the products and/or specifications described herein at any time and at IDT’s sole discretion. All information in this document,
including descriptions of product features and performance, is subject to change without notice. Performance specifications and the operating parameters of the described products are determined in the independent state and are not
guaranteed to perform the same way when installed in customer products. The information contained herein is provided without representation or warranty of any kind, whether express or implied, including, but not limited to, the
suitability of IDT’s products for any particular purpose, an implied warranty of merchantability, or non-infringement of the intellectual property rights of others. This document is presented only as a guide and does not convey any
license under intellectual property rights of IDT or any third parties.

IDT’s products are not intended for use in applications involving extreme environmental conditions or in life support systems or similar devices where the failure or malfunction of an IDT product can be reasonably expected to signifi-
cantly affect the health or safety of users. Anyone using an IDT product in such a manner does so at their own risk, absent an express, written agreement by IDT.

Integrated Device Technology, IDT and the IDT logo are registered trademarks of IDT. Product specification subject to change without notice. Other trademarks and service marks used herein, including protected names, logos and
designs, are the property of IDT or their respective third party owners.

Copyright 2015. All rights reserved.


www.idt.com/go/support

	Glossary
	Areas of the Screen
	Figure 1. Areas of Screen when a Settings File is Loaded or New Settings File is Selected
	Getting Started
	Figure 2. Launching Timing Commander for the First Time
	Figure 3. Choose Correct VersaClock 5 Part Number
	Figure 4. Configuration Window for Configuring VC5
	Figure 4a. Reference Divider Window
	Figure 4b. PLL/VCO Window
	Figure 5. Input Reference Selection
	Table 1. Input Source Selection by CLKSEL Pin
	Figure 5a. Primary Source Selection
	Figure 5b. Input clock Pin Selection
	Figure 5c. Input Fraction Box
	Figure 6. XTAL CL Value into Timing Commander
	Figure 6a. Xtal Caps Setting Warning Message
	Figure 6b. Independent Xtal Caps Settings
	Figure 7. Output Configuration (1)
	Figure 8. Output Configuration (2)
	Figure 9. Output Configuration (3)
	Spread Spectrum
	Figure 10. Spread Spectrum Control Window
	Output Frequency Fraction Box
	Figure 11a. Output Fraction Window
	Master Output Control Window
	Figure 11b. Master Output Control Window
	Estimated Power Feature
	Figure 11c. Show Power Estimator Box
	Optimization Button
	Figure 11d. Optimization Button
	Special Options
	Figure 11e. Special Options
	Figure 11f. Device Address Change Message
	Figure 11g. BP Micro Programmer String
	Figure 12. Project Details Information and File Tools
	Figure 13. Save the Setting File
	Figure 14. Connection Settings for Connecting to the Chip
	Figure 15. Read from or Writing to Device Registers
	Figure 16. Buttons for Global Shutdown and SD/OE Polarity Control
	11. OTP Programming
	Figure 17. OTP Programming within Timing Commander GUI
	Figure 17a. OTP Active Indicator Lights
	Figure 18. Confirmation Message after OTP Burn
	VersaClock 5 Derivative Parts
	Figure 19. Drop Down Menu to Select Derivative Parts and Description of Part
	Figure 20. 5P49V5913: 2 Universal and 1 LVCMOS Reference Outputs VersaClock5 Part
	Figure 21. 5P49V5914 – 3 Universal-Output VersaClock 5 Part
	Figure 22. 5P49V5923 – 3-Output LVCMOS Only Versaclock 5 Part
	Figure 23. 5P49V925 – 5-Output LVCMOS Only Versaclock 5 Part
	Figure 24. 5P49V5927 – 7-Output LVCMOS Only Versaclock 5 Part
	Figure 25. 9-Output 5P49V5929 LVCMOS Only Versaclock 5 Part
	Figure 26. 3-Output 5P49V5933: 2 Universal Output Pairs and 1 ref LVCMOS Outputs with integrated Xtal
	Figure 27. 5-Output 5P49V5935: 4 Universal Output Pairs and 1 ref LVCMOS Outputs with integrated Xtal
	Figure 28. 3-Output 5P49V5944: 2 Universal Output Pairs and 1 ref LVCMOS Outputs with Xin Only (20 pin)
	Figure 29. 3-Output 5P49V5943: 2 Universal Output Pairs and 1 ref LVCMOS Outputs with CLKin Only (20 pin)
	Figure 30. 7-Output 5P49V5907: 3 Universal Output Pairs and 4 LP-HSCL Outputs, and One Reference LVCMOS Output
	Figure 31. 11-Output 5P49V5908: 3 Universal Output Pairs and 8 LP-HSCL Outputs, and One Reference LVCMOS Output
	Getting Further Help
	Figure 32. Tooltip Appears when the Mouse Pointer is Hovering Over any Block in the Window
	Figure 33. From About icon, an E-mail can be Generated to IDT with Option of Attaching a Log File
	Icons Descriptions
	Main Screen Icons
	Icons Associated with Data Entry Boxes
	Types of Data Entry Boxes

