RENESAS VersaClock® 3S - 5P35023 Evaluation Board  User Manual

Introduction

The evaluation board is designed to help the customer evaluate the 5P35023 device, the latest addition to the family of programmable
devices in IDT's Timing portfolio. When the board is connected to a PC running IDT Timing Commander™ software through a USB, the
device can be configured and programmed to generate different combinations of frequencies.

Board Overview
Use Figure 1 and Table 1 to identify: USB connector and the input and output frequency SMA connectors.

Figure 1. EVK5P35023 Evaluation Board
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Table 1. Evaluation Board Labels and Functions

Label Name On-board Connector Eunction
Number Label
1 DIP Switch SWA Thl§ is used to get out_puts enable/disable on the IC and switches DFC
in different configurations.
2 Reference Output REF This is the reference or buffered output from the crystal.
Differential Clock Input CLKIN/CLKINB A differential clock can be connected as source for the device.
3 " B . .
Single-ended Clock Input CLKINB A Single-ended clock can be connected as source for the device using
CLKINB only.
4 Crystal, 25MHz This crystal is used as a reference source for the clock signal.
5 USB Connector J3 Connect this USB to your PC to run IDT Timing Commander.
. . This can be a differential pair, or two single-ended outputs. By default,
A Differential Output #2 DIFF_T2/C2 | s an LPHCSL differential output.
B Output-enable Connector OE3 This port can be used in Pro-active Power Saving (PPS) mode.
c Single-ended Output SE 3 T.h|s is the single-ended output. By default it's an LVCMOS
single-ended output.
. . This can be a differential pair, or two single-ended outputs. By default,
D Differential Output #1 DIFF_T1/C1 its LPHCSL differential output,
E Output-enable Connector SMA_OE1 This port can be used in Pro-active Power Saving (PPS) mode.
E Single-ended Output SE 1 Tlh|s is the single-ended output. By default it's an LVCMOS
single-ended output.
G Single-ended Output SE 2 Tlh|s is the single-ended output. By default it's an LVCMOS
single-ended output.
H Output enable Connector OE2 This port can be used in Pro-active Power Saving (PPS) mode.
This is a four-way header used to select an output voltage. Connect
I Output Voltage Selector | E1, E2, B3, B4, ES center pin to GND, and then the respective voltage (3.3V as default).
J Input Selector JP5, JP6 This is used to configure input from USB or external power supply.

Board Power Supply

Power Supply Options

The core voltage includes a digital voltage Vpp33 and an analog voltage Vppa. Both core voltages can be powered by USB as default.

= USB Power Supply only — When the board is connected to a PC through a USB cable, on-board voltage regulators will generate a
3.3V for the device. In this case, place the jumper as shown in Figure 2. See the JP5 jumper position for the on-board voltage
regulators in the following figure. USB power source is recommended because it's readily available right from your laptop.
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Figure 2. JP5 Jumper Position (pins 1 & 2) for the On-Board Voltage Regulators
Jumping to the pin configuration as shown will select the power source from on-board voltage regulators powered by USB.

— —
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Output Clock Voltages

Like Vppa and Vpps3 having two sources, each output voltage is also provided with two sources to choose from: bench power supply or
powered from USB. The selection is made by a 4-way header as shown in Figure 3 below.

The jumper can be used to select a voltage for E1, E2, E3, E4, and E5 respectively. The on-board voltage regulators powered by USB are
1.8V, 2.5V and 3.3V; Vppg, is from bench power supply connecting to JP17 and JP18

Note: Each output voltage can be individually selected. Use the label on the evaluation board: E1 for Vppprrs, E2 for Vppsgq, E3 for
Voopirrz: E4 for Vppse, and ES for Vppges.

Figure 3. Jumper Configuration for On-board Voltage Regulators

Connecting the Board

The board is connected to a PC through a USB connector for configuring and programming the device, as shown in Figure 4 below. The
USB interface will also provide +5V power supply to the board, from which on-board voltage regulators generate various voltages for the
core as well as for each output.

Note: The USB port only supports USB 2.0; USB 3.0 is not supported at this time.
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Figure 4. Connecting the Board with USB Port for Communications with Timing Commander Software

On-board Crystal
A 25MHz crystal is installed on the board and is used as a source for reference frequency.

Board Default Frequency Output

Table 2. Board Default Frequency Output

Serial Output Output Frequency
1 SE_1 (Single-ended) —
2 SE_2 (Single-ended) 48MHz
3 SE_3 (Single-ended) 60MHz
4 REF (Single-ended: Reference output) 25MHz
5 DIFF_T1/C1 (Differential output) 100MHz
6 DIFF_T2/C2 (Differential output) 100MHz
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DIP Switch (SW1)

Table 3. DIP Switch (SW1)

Serial DIP Switch Pin Number DIP Switch Pin Name State Mode
A 1 SDA_DFCO Floating/Tri-state —
B 2 SCL_DFC1 Floating/Tri-state Software 1°C
C 3,57 SMA_OE1, SMA_OE2, SMA_OE3 High or 1 —
D 4,6,8 OE1, OE2, OE3 High or 1 —

Configuration and Setup from 12C Port

Table 4. Configuration and Setup from 12C Port

Step Number Step Description Comments
1 Set SCL_OFC1 Pin (DIP switch pin 2). H|gh or 1. The default setting from the board is pull-high
internally.
9 Launch 5P35023 Timing Commander software. Refer to 5P35023 Timing Commander User Guide, Timing
Commander software.

3 Follow the “Getting Started Steps” in Timing Commander | An I2C connection is established between GUI software

software. and VersaClock 3S device.
A Using the Timing Commander GUI, start a new settings Configure the Timing Commander software for the

file, or open a pre-optimized file. required sets of outputs.

2 . .
. L0 An 1“C connection is established between GUI software

5 Connect J3 to a USB Port using the supplied 1°C cable. and VersaClock 3 chip,
6 Connect to the EVB by clicking on the microchip icon

located at the right of the Timing Commander.

Connect to the chip I

Once configured, new options will be available on a green
7 background indicating that the EVB has successfully

connected with the board.
8 Write the setting to the device by clicking on the write all

registers to the chip option.

Write all registers to the chap I

9 All intended outputs should be available for measurement. —
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Evaluation Board Schematics

Evaluation board schematics are shown on the following pages.

Figure 5. Evaluation Board Schematic (1)

4 [ 3 [ 2 [ 1
4 vbDD  K—
34 yDDA VDDDRR— VBAT_PS VDD33 VDDA 1;;530 .
134 VDDSE14§— DDSE1
1 13 o
1,34 VDDSE2$$— 9| VDDA VDDSE1 17— 8ERT 1 5 K VDDSE4E 4 134
13, VDDSE3<{— VDD33 SE1 UL =
4 VDDDIFRK— 6 11 VDDSE2 _ QVDDSE2
4 VDDDIFRE— VBAT VDDSE2 5 —SER7 7 5 K VDDSEZe , 3.4
D SE2 D
CLKIN 4 cLkinxi R2 3 DDSE3
CLKNE 5 Gikineixe voDses |23 VOOSEs Q) {vopsege ;  [i.34
SDA_DFCO__ 2 SE3 Rs BV
2,3 SDA_DFCO S SCL DFCT 3 | SDA/DFCO 8 SER4 1 SE 4
23 sCLDFC1 & SCLDFC1 REF NNV =
- R4 5 vopoiFF1
OE1 15
—ee——— .
CLKIN OE2 10 7] OE! VDDDIFF1 48 BIFFRTT_R79 1 2335 DFF TTKVPDDIFA sk (44 -
H OE3 211 OF2 DIFF1 ™7 DIFFRCT_R80 1 233 DIFF C1 4
v1 OE3 DIFF1B
1 3 _CLKINB 7 22 VDDDIFF2 | DIFF_T[2:1]
o ——
L s NeC VDDDIFF2 |24 DIFFRTZ Rl 735 DIFE 12K VpoD)
4 N DT DO~ DD 23 __DIFFRC2 R821 _\\'A. 233 DIFF C2
GND__ GND aYay=paYafalayayal DIFF2B DIFF_C[2:1]
- [GND___ GND | LTI
25 MHz 8 pF ooooaaaaa
—oy] 6.8 FFFRFFFFFF DIFF_T[2:1] IDIFF_T[2:1]
c I« RFF 3=|S[B DIFF_C[2:1] —JoirF ez |°
J1 —
1 CLKIN_CONN CLKIN
Locate near DUT
B : -
] power pin
- VDDA
VDDDIFF1 VDDSE1
1 CLKINB_CONN CLKINB Q Q VDDA_VDDD1 _ 1
OE1 —L C30 —L C31
0.1 uF 0.1 uF
: OE2 = = 8
OE3 VBDDIFFZ ngSEz
GND
. OFE[3:1 - N VDDD
OE[3:1] c33 c34 FB5
0.1uF 0.1uF 1 ~N~v 2 .
H = = BLM18AG601SN1D - ]
N N C50 0.1 uF
Layout notes. . VBAT_PS VDDSE3 ——Cs53 C54 10 uF ~
1.Separate Xout and Xin traces NF.1 uF ~
by at least 3 x the trace width. p -
2.Do not share crystal load - -
capacitor ground via with 1 C37
other components. C25 C26 0.1 uF GND
A 3.Route power from bead through PTUF | 10U = A
bulk capacitor pad then
through 0.1uF capacitor pad H
then fo clock chip vdd pad. Integrated Device Technology
4.Do not share ground vias. One GND _ San Jose, CA
ground pin one ground via. ize Document Number ev
5.Exposed pad should be Locate near Ul.6 LOGO1 A 5L35023/5P35023 c1
grounded but is not required. e}
Date: Friday, November 04, 2016 Eheet 1 of 4
5 | 4 | 3] | 2 1

© 2019 Renesas Electronics Corporation

June 8, 2017



RRENESAS

Figure 6. Evaluation Board Schematic (2)
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Figure 7. Evaluation Board Schematic (3)

5 [ 4 [ 3 [ 2 |
SE 4 1R65 2 1 VDDSE1
_ orE o INV_OE1 VDDSE1
- J4 R39
4 c15 CON SMA4 = | SMA_OE1 1 2
4.7pF_NP R22 200K_NP
CON2_NP 2 ~ 2 4 1 2 OERI1
) T Tse1 qRE6 5 l 1 33 g P46 4
TC7SZ125FE VvV
- 0_NP 3 VDDSE2 — 200K
c16 CON SMA4 = 0 INV_OE2 VDDSE2
1 o 47PF_NP ° R40
CON2_NP 2 A OE2 1 2
o 2 4 1 RB 5 oERe
R47
] SE_2 4R67 2 l 1 33 2 1
122 TC7SZ125FE oV
OE1 , i ONP 5B VDDSE3 = 200K
3 c17 CON SMA4 o INV_OE3 VDDSE3
OE2 CON2_NP 4.7pF_NP o R41
= = hr OE3 1 2
OE3 R24
2 4 1
¢ OFE[3:1 E] SE 3 4Re8 2 l 1 Us 33
: B o NP TC7SZ125FE
; - J10
c18 CON SMA4 =
CON2_NP 2 4.7pF_NP
SE_[4:1 ==
SEl [ _[4:1] / DIFF_T1
107 ohms was used for BOM item reduction
Bl SW1 Normally 100 ohms recommended 2
102GND1
vRoD 41 104GND3
ve Sw1 R28 07_BBA DFCONTPA o\ e s
. 5 SW2 R30 0 FETRTE o0 “Drc 1.2 HDR-2x2_N
2 [ SW3 R 0K TNV OET O ~§pgCL- . DIFF_C1
HES
e S TP1§§m R OK_OE1 P7
o s4 S R34 0K_INV_OEZ2 P8
Sg TP1Z_\%N6 R35 0K OE2 P9
s E_T 27 0 S R36 0K_INV_OE3 P10
8 | e A PTG &8 R37 0K _OE3 P11
DIP_SW8 DIFF_T2
i 102GND1
L 104GND3
HDR-2x2_N
DIFF_C2
VDDD
VDDSE1
VDDSE2
VDDSE3
A
DIFF_T[2:1 e
DIFF_T21] > 2:1] / 5L.35023/5P35023 Eval Board
DIFF_C[2:1] / Bize Document Number ev
DIFF_C[2:1] [__> A | Outputs rc1
Date: Friday, November 04, 2016 Bheet of 2
5 I 4 I 3 I 2 I

© 2019 Renesas Electronics Corporation

June 8, 2017



RRENESAS

Figure 8. Evaluation Board Schematic (4)
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Signhal Termination Options

Termination options for differential output 1-2 in the evaluation board are displayed in Figure 9. The termination circuits are designed to
optionally terminate the output clocks in LVPECL, LVDS, LVCMOS and HCSL signal types by populating (or not-populating) some
resistors. DC or AC coupling of these outputs are also supported.

Table 5 and Table 6 tabulates component installations to support LVPECL, LPHCSL, LVCMOS and LVDS signal types for output 1-2,
respectively. Note that by doing so, the output signals will be measured and terminated by an oscilloscope with a 50Q internal
termination.

Figure 9. Output Termination Options
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Table 5. Termination Options for Differential Output 1 (DIFF_T1/C1)
Signal Type Series Resistors: | Series Capacitors: Resistor Network
Ry REL i) G20 R26, R29 R27 R25, R32
**LPHCSL 33Q 2pF Not installed Not installed Not installed
Table 6. Termination Options for Differential Output 2 (DIFF_T2/C2)
Signal Type Series Resistors: | Series Capacitors: Resistor Network
Rel Rz 2, o2 R42, R44 R43 R38, R45
**LPHCSL 330 2pF Not installed Not installed Not installed

As noted, 4-resistor network is not installed in Table 5 and Table 6 because oscilloscope with internal 50Q termination is utilized for signal
termination and measurement. If an AC-coupled, stand-alone LVPECL output is needed (without oscilloscope connections), the 4-resistor
network needs to be installed accordingly.

Table 7. Termination for Single-ended Output 1 (SE_1)

Signal Type Series Resistors: R1 Series Capacitors: C16
*LVCMOS 33Q Not installed
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Table 8. Termination for Single-ended Output 2 (SE_2)

Signal Type

Series Resistor: R2

Series Capacitors: C17

*LVCMOS

33Q

Not installed

Table 9. Termination for Single-ended Output 3 (SE_3)

Signal Type

Series Resistor: R3

Series Capacitors: C18

*LVCMOS

33Q

Not installed

Table 10. Termination for Single-ended REF Output (REF)

Signal Type

Series Resistor: R4

Series Capacitors: C15

*LVCMOS

33Q

Not installed

Table 11. Termination for Differential and Single-ended Clock Input (CLKIN\CLKINB)

Signal Type Series Resistor: R8 Series Resistor: R15
Differential Clock Input Not installed Not installed
Single-ended Clock Input Not installed Not installed

Note: **The differential output is applicable to LPHCSL which is the default configuration of the board.

*The single-ended output is applicable to LVCMOS which is the default configuration of the board.

Contact IDT if user wants to change termination configuration to support other output signal types.

Ordering Information

Table 12. Orderable Part Number

Part Number

Description

EVK5P35023 Evaluation board with all differential outputs terminated as LPHCSL; single-ended terminated as LVCMOS.
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Revision History

Table 13. Revision History

Revision Date Description of Change

June 8, 2017 = Updated user manual to new format.
= Updated all images and made several textual changes throughout.
= Updated Evaluation Board Schematics drawings.

May 27, 2016 Initial release.
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