RENeEsns §2P33731/33831 Evaluation Board

USER GUIDE

Introduction

The 82P33731/33831 evaluation board is designed to help the customer evaluate the IDT82P33731 and IDT82P33831 devices.
This user guide will accomplish the following:

* Introduce the board on its power supply and jumper settings

* Describe the input and output connectors for normal operation

* How to bring up the board by using Timing Commander software GUI

* How to configure and program the board to generate standard-compliant frequencies

Board Overview

Use Figure 1 to identify various components of the board: Input and output SMA connectors; Power supply jacks and some

jumper settings necessary for the board operations. Detailed descriptions are as follows:

* Input SMA Connectors — There are a total of 14 inputs, of which IN1, 2 are AMI inputs; IN9, 10, 11, 12, 13, 14 are
single-ended inputs; IN3, 4, 5, 6, 7, 8 are differential inputs.

* Output SMA Connectors — There are a total of 12 outputs, of which OUT1, 2, 7, 9, 10 are single-ended outputs; OUT3, 4, 5,
6, 11, 12 are differential outputs; OUT8 is an AMI output.

* USB connector — Type-B connector for GUI communications. No power is drawn from USB connector other than to power
the FTDI USB chip.

* Dip Switch SW6 — Used to configure EEPROM write protection, master or slave selection and communication protocols
between PC/GUI and the board. For typical 1°C mode, set MPU_MODE[1:0] = 00 (12C ON?).

® J76 —This is a 2x12 pin header used to set communication mode between PC and the board. Table 1 shows how to jump the
header pairs for the intended mode. Use JP18 (described below) to set 1°C mode by default.

Table 1: Jumper Setting on J76

FTDI SPI Aardvark SPI/12C FTDI I12C Motherboard SPI1/12C FTDI UART FTDI to Aardvark
3-4 Jumper 1-3 Jumper 3-4 Jumper 3-5 Jumper 4-6 Jumper 1-2 Jumper
9-10 Jumper 7-9 Jumper 9-10 Jumper 9-11 Jumper 9-10 Jumper 7-8 Jumper

15-16 Jumper

13-15 Jumper

14-16 Jumper

15-17 Jumper

15-16 Jumper

13-14 Jumper

21-22 Jumper

19-21 Jumper

21-23 Jumper

19-20 Jumper

* JP18 — By default, I°C mode will be selected with JP18 shunted (jumped).
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Figure 1. Board Overview
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* APLL3 Crystals — Crystals for APLL3 in the device. Three frequencies are supported — 24.8832MHz, 25MHz and
25.78125MHz — generating three different mode frequencies for SONET, Ethernet and Ethernet LAN, respectively. On the
board, two crystals are installed and supported at the same time.

* OSClinput and XO — System reference clock input. Refer to JP9 for clock source selection. The frequency of this input clock
is selected by XO_FREQ[2:0] pins described in SW5.

* HW Reset button — Pressing this button will reset the device to default condition.

* JP9 - 3-pin header used to select the system reference clock to be from OSCI or XO. Please see board silkscreen for source
selection.

* Dip Switch SW5 — This dip switch contains the following bit configurations:
o System clock frequency selection — switch the 3 bits to match OSCI frequency. Default frequency is 12.8MHz.

Table 2: OSCI frequency Selections by SW5

XO_FREQ[2:0] 000 001 010 011 100 101 110 111
Osc Frequency (MHz) 10.0 | 128 | 13.0 | 19.44 | 20.0 | 24,576 | 25.0 | 30.72

o SONET/SDH selection: This bit determines the value of IN_SONET_SDH during reset.

o I2C address bits: [2C_AD[2:1] sets the lower 3-bit address of 7-bit I2C address with the least significant bit, 2C_ADO
being ignored. Higher 4 bits is fixed at 4'b1010. This only applies to 1°C mode (MPU_MODE[1:0] = 00 in SW6).

* AC/DC Power Jack — Using a wall adapter AC/DC power supply (output 5VDC/3A with center-positive jack) can power the
board, if 5VDC Power Jack is not supplied with a 5VDC power source.
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* 5VDC Power Jack - If AC/DC power source is not used, a 5VDC power source can be plugged into the jack to power the
board. Please note: Power Jacks labeled 3.3V and 1.8V are for other purposes. They can be left unused.

¢ 5VDC Ground Jack — Paired with 5VDC Power Jack (above) to provide power return when 5VDC bench power supply is
used.

Board Power Supply

There are two ways to power up the board:

® Use an AC/DC adapter which provides 5VDC to on-board voltage regulators to generate 3.3V and 1.8V.
* Connect a 5VDC power source (i.e., a bench power supply) to the power jack that is labeled s “5V".

There are power jacks labeled 3.3V and 1.8V. Do not use them to power the board. They are connected to the output of 3.3V
and 1.8V voltage regulators powered by either J54 or the 5VDC power jack. They can be supplied with 3.3V and 1.8V to power
the board but only if 5V is not supplied. They are used for testing purposes only; it is not recommended to use them.

USB connector is only used for communicating with the PC running Timing Commander. It is not used to provide any power
source for the board. When plugged in to PC's USB port, a green LED is lit.

Connecting the Board to PC and Power

Other than input and output cables, the only connection you need to make to operate the board is a USB cable connecting to a
PC USB port, and a power supply connection (either an AC/DC adapter or a 5VDC power source, as described above). See
Figure 2 below for different powering options.

Figure 2. Connecting the Board to the Power Supply and USB Port
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On-Board Crystal Installation

Although three crystal frequencies (24.88320MHz, 25.00000MHz and 25.78125MHz) are supported for APLL3, only two crystals
are installed on the board. Table 3 lists the crystals with different frequencies installed on two versions of 82P33x31 evaluation

boards.

Table 3: Crystals installed on Two Versions of 82P33x31 Boards

EVB 12.8MHz TCXO X1 X2
82EBP33831-1 E6241LF 25.000MHz 24.576MHz
82EBP33831-2 E6241LF 24.8832MHz 25.78125MHz

Board Default Frequency Output

Upon power-up, the following default frequencies will be available:

* OUT1 = 25MHz
OUT2 = 125MHz
OUT3 = 156.25MHz
FRSYNC = 8kHz
MFRSYNC = 2kHz

Working with TimingCommand for Configuration
Use the following steps to start the configuration of the Timing Commander GUI and program the board using I°C:

1. Connect the board as shown in Figure 2. Press hardware reset button to reset the device. Reset is not necessary if the

board is powered up for the first time).

2. Start Timing Commander® software. You will see options of “New Setting File” and “Open Setting file”. For a new

configuration, select “New Setting File”.
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Figure 3. Starting up Timing Commander GUI
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3. After selecting “New Settings File”, a device selection window will pop up. In the window, choose the intended device in
the list (82P33831 was selected in the following example). Click the button at the lower right corner of the window to

browse and select the correct personality file, then click OK.

Note: Due to the hardware structure of the chip, two personality files will need to be used to configure and program
82P33x31 board: (1) IDT82P33x31_v1.0_TC_1.5.1.2.tcp; (2) IDT82P33x31_APLL3_v1.0_TC_v1.5.1.2.tcp. To begin

with, use the personality file (1). See Figure 4 below.
Personality file (2) is used only for programming APLL3 and is deferred until Step 9 below.
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Figure 4. Select 82P33831 and Open personality file "IDT82P33x31_v1.0_TC_v1.5.1.2.tcp"
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4. The GUI window with 82P33831 block diagram is open for configurations (Figure 5). Overall, the configuration window
shows 14 inputs on the left and 12 outputs are on the right side of the window. In the center of the window, DPLL1~3 and
APLL1~3 are displayed.

o Each DPLL can be individually configured (see Step 6 below).

°o  APLL1 and APLL2 each has pull-down menu to choose different base frequencies. If "Custom on DPLL" is selected, a
configuration will be needed for the associated DPLL (see Step 7 below).

o APLL3 on the lower right corner of the window is the source for OUT11 and OUT12 only. Configuration of APLL3 is
explained in Step 7 below.

The programming of APLL3 requires a separate personality file (see Step 9) below.
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Figure 5. Top Configuration Window for 82P33831: Left — Input; Right — Output; Center — Device Block
Diagram

5. For Input configuration, most frequencies can be entered for INO1 ~ IN14 and they will be automatically configured to be
available to both DPLLs.

For each frequency entry, click outside the entry box for it to take effect. In this example, 10MHz is entered in IN09.

MARCH 6, 2019 © 2019 Renesas Electronics Corporation



RRENESANS

Figure 6. Enter input and Output Frequencies
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To associate an input clock (i.e., IN09) with a sync signal (such as 1PPS), click on the Input Buffer of INO9 (the triangle
symbol following frequency entry box), a sub-configuration window for INO9 is shown below. In the window, IN10 is

selected as sync signal.
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Figure 7. IN10 is selected as Sync Signal for IN09 (green oval)
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If IN10 is only used as a sync signal for IN09, then disable IN10 to the DPLL as an input in the Input Buffer window of
IN10, shown below.

Figure 8. IN10 is disabled as an input clock to DPLL (orange oval)
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6. Each DPLL has Profile Selection and a “Configure” button. In general, the pull-down Profile Selection should be sufficient
to automatically pre-configure the DPLL and reference monitor for the specific ITU-T recommendation.

Frequency profiles selection for each DPLL from its pull-down menu include (see Figure 9 below).
°o (5.8262 Option 1: to configure the DPLL for SyncE for Europe
o (5.8262 Option 2: to configure the DPLL for SyncE for NA/Japan

° (.8263: to configure the DPLL for PEC-S-F, which occurs when typically a IEEE-1588 algorithm is controlling the
DCO with frequency offsets
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° (.8273.2: to configure the DPLL for T-BC (Telecom Boundary Clock), which occurs when a IEEE-1588 stack is

directly controlling the DCO with phase offsets. It also puts the DPLL in combo mode to synchronize to the other PLL
running G.8262-Option 1 profile

° Lock to 1Hz: to configure the DPLL for GPS application and locking to 1PPS only
° Wideband: to configure the DPLL to operate in line card mode or lock to a 10MHz + 1PPS from GPS

Figure 9. Frequency Profiles for DPLL1
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Click “Configure” button to open up configuration window for respective DPLL for additional or customized configuration.
There are pull-down items for each configuration parameter. For example, in “Operation Mode” section, you can select:

° Automatic, or Free-up to force Lock or Free-run;

o Different base frequencies can be selected from pull-down items in Selector A or Select B;

o Input reference can be set manually set to a particular input, or set it in “Automatic” mode, in which case a input

reference is selected based on priority among multiple input references;

Feedback can be “Internal feedback mode” or use one of the input references as an “external feedback mode”. When

in external feedback mode, a clock source must be supplied to the input chosen at the same frequency as the input
to the DPLL (typically, it's 8kHz).
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Figure 10. DPLL Configuration Window - Operation Mode Settings
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In “Bandwidth and Damping” section, there are two options to select DPLL's bandwidth and damping factors during start,
acquisition and locked phases:

o Always use Locked bandwidth/damping: this option will use the bandwidth and damping factor that are available
when DPLL is locked,;

o Automatically select start/acg/locked bw/damping: preset bandwidth and damping factor values are used for the
DPLL during start, acquisition and locked phases.
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Figure 11. DPLL Configuration Window — Bandwidth/Damping Factor Settings
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7. Output Configuration. Most output frequencies can be entered for OUT01~0OUT12 and they will be automatically
configured. However, 19.2MHz and 10MHz-based clocks are not supported by the default hardware profiles for the
APLLs. Therefore, APLL1/APLL2 needs to be pre-configured to the applicable VCO frequency.

° To configure APLL1, select “(custom on DPLL1)" as shown in Figure 12.

Figure 12. APLL1 Parameters for VCO = 614.4MHz

APLL1
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Customize

Click on the “Customize” button and ignore the initial Timing Commander error. Enter the values as shown in Figure 13

below to get a VCO of 614.4MHz.
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Figure 13. APLL1 Parameters for VCO = 614.4MHz
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° To configure APLL2, select “(custom on DPLL1)" as shown in Figure 12. Then click on “Customize” button and ignore
the initial Timing Commander error. Enter the values as shown in Figure 14 below.

Figure 14. Configure APLL2 Parameters for VCO = 600.0MHz
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° Once APLL1 and APLL2 have been configured, output frequencies can now be entered at OUT01 ~ OUTO04 (APLL1),
OUTO05~OUTO7(APLL2) and OUT08~OUT10 (DPLLs).
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Figure 15. Output Frequencies Entered after APLL1/APLL2 Configured (example)
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o To configure APLL3, select the correct clock path and enter desired output frequencies in OUT11 and/or OUT12. Only
OUT11 and OUT12 are from APLL3. Please see portion of the window configuring APLL3 in Figure 16 below. Writing
to APLL3-related registers requires an additional step. Refer to Step 8 (Figure 19 and Figure 20) below for details.

Figure 16. Configure APLL3 by selecting a proper clock path and enter desired frequencies in OUT11 and
OuUT12
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° Finally, FRSYNC & MRFRSYNC can be configured, if needed. Change FRSYNC & MFRSYNC to 1PPS. By default,
the duty cycle of sync outputs is 50/50. If a pulse is desired, click on the applicable check box. The pulse width is
based on OUTO1 clock period.

Figure 17. Configure MRSYNC and MRFRSYNC
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8. Connecting to the Board. GUI Configurations can be made before making the USB/I2C connection to the board.
Alternatively, USB connection to the board can be established before TimingComander GUI configuration. It's
recommended to complete initial configurations before making a USB/I2C connection to the board and write registers into
the device registers. Please follow the steps below in Figure 18 to make a connection to the board.

Figure 18. Steps to Making Connections and Writing to the Board
E——)

Step 2:Connect to the chip

T o=

Step 4: Once connected, click "Write all registers to the Chip" to
download all configured data into the registers.
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Before making a USB/I2C connection to the board, all configurations discussed in Step 1~8 above are stored in GUI until
the board is connected and configuration data are written to the device. Once the board is connected, by default, any
changes to the GUI configurations will be instantaneously written to the respective registers unless this feature is turned
off. See Figure 19 below to turn on or off “Write changes to the chip immediately”.

Figure 19. By default, any modifications to the existing configuration data will be written to the device
registers immediately
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%
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If the feature is turned off, changes in configurations will be written to the chip by clicking on “Writing all registers to the
chip” button.

9. Writing to APLL3 related-registers. The step described above will connect to the device and write to all registers
EXCEPT APLL3-related registers. In order to write APLL3 registers, take the following steps:

o Click on the top, left corner where device part number is displayed. Click on the first symbol (“Opening Setting File” is
shown when the mouse hovers on it). A window to open Personality File and Setting File pops out. See Figure 20
below. Note: (1) un-check “Write to a trace file” box (green oval in the figure below); (2) use the same setting file
where all frequencies are configured (including APLL3); for Personality file, use the file that is solely for APLL3 (see
red oval in the following figure).
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Figure 20. Opening Setting File and Personality File for Writing APLL3-related Register
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° Once the same setting file and APLL-only personality file are selected, click on Open, a window for writing APLL3 will
open, as shown below in Figure 21. Following the same procedure as shown in Figure 18 to connect and write to
APLL3.

Figure 21. Connect to the Board and Write to APLL3-related Registers

10.Viewing Status — After writing all registers, with configured input reference clocks available, the PLL is supposed to lock
to the reference clock. The PLL operation status can be updated and viewed by clicking “View Status” button in GUI
window. The status window looks like the following (Figure 22). Enabled input reference clock will show with a lit LED.
Frequency offset will also be shown. Locking status of the DPLL will be indicated as “Locked” or otherwise as “Free-run”
or “Holdover”. The frequency and phase offset of the output clock with respect to the input reference will be indicated.
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Figure 22. DPLL Status Window
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The board schematics are located at the end of this document. The information is the most current data available.
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Revision History

Revision Date Description of Change

March 6, 2019 Updated board schematics and moved to the end of the document.
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oz IN2 N2 K9y N2 ouT4_POS mgm; = ouT4_POS
VCC_0CXO TP1 u2 o D_IN3_POS M OUT4_NEG OUT4 NEG
Lo D_IN3_POS D_IN3_NEG M1 IN3_POS At OUT5_POS
BLM18BB221SN1 R6 SP g,ms,ggc D_IN4_POS L1271 IN3_NEG OUT5_POS 733 OUT5_NEG g; 0UT5_POS
= (¢ OCXO_Power 3 ocxo N4 | D_IN4_NEG L1711 IN4_POS OUT5_NEG OUT5_NEG
\> INPUT_SUPPLY RF_OUTPUT D_IN4_NEG D_IN5_POS Kz 1| IN4_NEG A3 OuT6_POS
c7 cs 5 D_IN5_PO D N5 NEG K IN5_POS OUT6_POS mw T 0OUT6_POS
10u 01u NC5 D_IN5_NEG D ING_POS IN5_NEG OUT6_NEG 0OUT6_NEG
co cio 2 D_IN6_POS 5INE NEG IN6_POS c4 ouT?
0.1u 0.1u Nc2 D_IN6_NEG D_IN7_POS IN6_NEG ouT7 =% ouT7
. . D_IN7_POS NS IN7_POS c10 ouTs
D_IN7_NEG T IN7_NEG ouTg [
G D_IN8_POS | ouTs
L L ; D_IN8_POS D TNE-NEG F17 IN8_POS M9 0UT9_POS
= = —— NC1 D_IN8_NEG IN8_NEG OUT9_POS mg ouT9_POS
b INg D_IN9 J o OUT9_NEG OUT9_NEG
— D_INT0
-4 DJN16 DINTT E IN10 ouT10 %}012 oLTo ouT10
B OCXO-ST3E D_IN1 D INT IN11 D11 OuT11
D_N13 DTS i 12 ouTHt [ ouTi
- D_INT4 E
st D_IN{ = E105 IN14 QA Sg nQéA g; QA
T [EELCIN . 82P33910BGA nQA nQA
VCCav3_2 c11 REY INT_REQ J9 A6 aB
} o SR INT_REQ oy - — m—
Sws SW_DIP_8 PU_MODEO/I2CM_SDA G114 n nQB
MU MODE oM S0 SSMPUMODETTZCSCL_B11-| MPU MODEO/20M_SDA E12 FRSYNC K 1PPS FRSYNC_8K_1PPS
R73 1 —] 16 xo_freq0/LOSO VSSD ! = MPU_MODE1/I2CM_SCL Frsync_8K_1PPS [~E15MFRSYNC 2K _TPPS VRRevNG Sk 1pps
1K 7| == *0_TreqT/LOST SOLKIZG SGL CLK/I2C_SCL D10, 6 soL MFrsync_2K_1PPS 2K
3] == 14 X0_freq2/LOS2 TP48 % SDO/T2C_SDATUART_TX 57 = G3 VCi
== SONET/SDHLOS3 SDO/I2C_SDA/UART_T. 12G_SDA Vo1 I3 VG2
5 2 LKE/I2C_AD1 E5 ve2 ————
= CSTECADO CLKE/lZOJD@?—smwmmx—g' 12G_AD1
= == |5 CTRENC ADT SDI/I2C_AD2/UART_RX = = 12C_AD2 Ho DPLL1_LOCK
[ — SDII2C_AD2/UART_RX Ms_SL K8 DPLL1_LOCK [—Gg DPLL1_LOCK
== = = Ms_SL = 6 MS/SL DPLL2_LOCK [~gg 2 DPLL2_ LOCK
—G7 | ISET DPLL3_LOCK = DPLL3_LOCK
RP1 LF1 K3 RST
XTAL1_IN A12 TRST [y e
— XTALT_OUT Bi2 | XTAL1_IN ™S a7 K
B XTALZ N A10 QQ'E?%UT T%<| 3 DI
XTALZ_OUT ._|
f ’ = B10 1 XAz ouT 00 == Do
c8 NG
GND Cro8 00000 0000388 3
\| XTAL1_IN XTAL2_IN 00000000 LI ILLLILLLILLILT O
71 BRBB3388 BB3338333333338338 8 B3333333833833833
10K 1 X1 X2 >>>>>>>> S>>>3>3>3>3>3>3>3>3>3>3>3>>3>>> > S>S>>3>3>3>3>3>3>3>3>3>3>3>>>>
VCCav3_2 sp
- s <SS (o |- |o) - 0 | |0 N[00 [se] <t |10 | © <t © 00
2 L 4 4 QUL éSCl=A] o mw Dl a 5](0]10]
EEEE [ = o
] GND
GND GND GND
VYN C197 3 VCi
8328 .
S898 \| XTAL1_OUT XTAL2_OUT v v v v
swe 71 VSSDO  VSSD VSSAO GND VvsS R21
sP
[ =8 EPROM_WP sP e
2 z RS MS_SL_in
3| == [® MPU_MODEO/TZ2CM K MSSL c32 | sp
o —— MPU_MODET/T2CM_SCL_
Ny W XTAL Interface (Place close to the DUT and Put xtals on same layer as BGA pads, shorter trace length, no stubs) SP
1) Clocks and frequently switched signals should not be routed close to the crystals. VSSA
SW6 needs switches 1 is the ON position and 3,4 are 2) Digital signals should not be routed directly under the crystal or XTALn_IN/OUT pins.
p . .
the OFF position during EEPROM programming 3) Keep the crystal bond pads and trace width to the XTALn_IN/OUT pins as small as possible. Required: Place on the same layer as BGA pads and close to the pin G3 & ES3,
4) All metal layers in the PCB are recommended to be removed under the XTALn_OUT ball, crystal pad and associated trace. VC1 & VC2 circuits should be at equal length from pins with no vias.
q g p!
VCCav3 2 5) It is recommended to protect crystal traces with ground traces and guard rings.
T . vc2
R199
R209 R208 R206 SP c36
NP NP NP
u JP8
o<
8 MPU_MODEQ/I2CM_SDA R10
r}\ﬁj vv?/g 7 MPU_MODET/2CM_SCL v_cl_cava_1 SP SP
6 SDIN2C_AD2/UART_RX 1
P A2 SCL [¢5 SDO2C_SDAUART TX 3 VosA
GND SDA SC%K/IZZS?:L S
R211 R210 R212 ci75 ToC_ADO 7
4.7K 47K 47K AT24C04C-PUM = otu NT_REQ s ngchADO H 5
ﬁs - 1
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VCC3V3_2
Close to IC pins
Re7 R28
133 133
IN3_N ca1
- 0 Ohm D_IN3_NEG
Js O IN3_NEG I/ ] < D_IN3_NEG
I
R30
SP
D_IN3|POS I/
7 ¢ D_IN3_POS
c22 _IN3_|
IN3 P R32 Q R33 0Ohm KD_IN3_POS
- SP SP
R34 R35
82 82
GND  GND
GND
VCCaV3_2
R41 R42
133 133
IN4_N co3
- D_IN4_NEG
J12 O IN4_NEG I/ << D_IN4_NEG
A
00hm R43
co4 b
J14 O IN4_POS |/
I
D_IN4_POS
IN4_P R45 R46 SP — < D_IN4_POS
SP SP
R49 R50
82 82
GND  GND
GND
VCCaV3_2
R287 R290
133 133
c207
INS_N 0 Ohm D_INS_NEG (0. IN5 NEG
J78 O IN5_NEG K ]
R297
SP
J79 O IN5_POS I/
A
C208 D_IN5_POS
IN5_P R288 0 R289 K D_IN5_POS
- SP SP 00hm
R291 R292
82 82
GND  GND
GND
VCC3V3_2
R293 R294
133 133
IN6_N Co0s
- D_IN6_NEG
J77 O IN6_NEG |/ << D_IN6_NEG
A
00nm o0 ggss
Jso O IN6_POS |/
I
D_IN6_POS
IN6 P R285 2 Regs  0Ohm < D_IN6_POS
- SP SP
R295 R296
82 82
GND  GND ii
GND
VCCaV3_2
R301 R304
133 133
ca11
IN7_N 0 Ohm D_IN7_NEG 0. IN7 NE
J82 O IN7_NEG, |( ] G
I
R311
SP
J83 O IN7_ POS |/
I
D_IN7_POS
IN7 P R302 0 R303 B&IM < D_IN7_POS
- SP SP
R305 R306
82 82
GND  GND
GND
VCC3V3_2
R307 R308
133 133
IN8_N Co09
- D_IN8_NEG
Js1 O IN8_NEG |/ << D_IN8_NEG
I
0 0h210 23‘2
Jsa O IN8_POS |/
I
D_IN8_POS
IN&_P R299 0 R3gp 0 OhM < D_IN8_POS
SP SP
R309 R310
82 82
GND  GND
GND

IN1_AMI [ IN1
a7 O KNt
4700F . N . )
Series termination resistors close to output driver
IN2_AMI c28 R26 T2
e O Nz Al K L2 <IN2 OUT1) oum O Ja OuT1
470nF 33 SPARE At OUTPUT SMA's
TP23
R29 vCesva_2
ouT2} ouT2 O J63  OouT2 T
33 R71Q R142 2 RI59 R165 R162 R169 0 R17p RI73
NP > NP NP > NP NP > NP NP > NP
TP24
R31 J38
veesys 2 out? A R £ 8 &8
ouT7y O ouT? £ & £ & £ & £ £
33 g 2 2 2
P25 R12§ R146 0 R16p R166 R16@ R170 0 R17Q Ri74
No atte Ra7 138 NP > NP NP > NP NP > NP NP > NP
s SP ™I ouTe outs O ouTs
IN9 . |( ? 33 47
J18 O 1€ <D_INg oD
R56 0 0hm TP26
ity . " vgrcsva,z
ouT1o
VCCaV3_2 ouTY; O ouTio R76Q R143 0 R17% R177 R179 R181 0 R18® R85
sP 33 NP > NP NP > NP NP > NP NP > NP
= = Tpo7 = o~ o~ © o — I i
& R40 a1 5 B 85 & R T
IN1 P12 OuT11 OUT11 © © © © 3 3 £ £
0 056 ourt > O R14P R155 0 R179 RI78 R18Q R182 0 Ri8p RI86
J23 O INtO K <D_IN1D 33 NP > NP NP > NP NP > NP NP > NP
RS2 0Ohm
R95 47
SP GND
SP
VCCaV3_2
VCCaV3_2 VCCaV3_2
Close to SMA Close to SMA
R130 if long trace if long trace
SP
IN11 cs7 s Rido g Rero Ja2
IN11 ca1
J35 O K KD_INt1 P39 TPat ouT4 P
R58 00h -
m . ouT3_POSS ouT3 POS ouTa_POSS ouT4_POS
VCC3V3 2 sP TP40 TP42
SP
OUTS_NEGS OUT3 NEG OUT_NEGS OUT4_NEG ca2
= OUT4_N
IN12 Ri122 —
sP TP14 R280 R281
%8 (P 150 150
J34 O IN12_ K {D_IN12 Ja3 =
R61  00hm
R123 =
\Geava_2 0OUT6_8535_P
sP VCCaV3_2 VCCaV3_2
- L Close to SMA Close to SMA
- - Ri120 if long trace if long trace
s R17
R47 R48 R65 R84 sP
IN13 c59 sp sp s sP sP 440
J36 O IN13 K <D_IN13 TPas . Tpas C43  0.u ouTs P
OuT5_P (
RS7  QON
" Ri21 0UTs_POS 3 QUTs POS 0UT6_POS 3 OUTeFOS e =
sp Ay SP_No Stub e sp No Stub
SP
OUT5_NEG OUTS NEG OUTE_NEG 3 OUT6_NEG o6t
= = OUT5_N
R85 R86 R18
150 150 sp
VCCaV3_2
R135 OUT6_8535_N )
IN14 c60 P2t
J37 O IN14. K <o N4
VCCaV3_2 VCCaV3_2
R63  00OMm n e n e OUTE_N)
137 Close to SMA Close to SMA
sp if long trace if long trace
sP
R319 R315 R316
SP SP SP J85
= = C213 0.1u
TP50 TP52
QA QB
an); R313 o8 >
P51 sp No Stub TP53
oA Y nQA / naB 3 nQB C214 0.1u
R321 R317 R318
150 150 150 J86
R59 Te37 FR 2K_1 =
MFRSYNG_2K_1PPS MFRSYNC_2K_1PPS MFRSYNC_2K_1PPS 1 O - T T
33
TP3g
R62
FRSYNG_BK_1PPS 3 FRSYNC _8K_1PPS FRSYNC_8K_1PPS_1
33 J24
FR_8K_1
TP28
TRAN] Re6
ouTy_pogy—QUT9.POS Sec  Prit oute - QUT9
5 | 47 R67
outenec | bty S e 10 e J25
OUTS_NEG) = ar 4 seca s | anF
Pulse_PE_65535
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Motherboard SPI/I2C FTDI UART FTDI to Aardvark

CVDD option - 3-5 Jumper 4-6 Jumper 1-2Jumper
sr 9-11 Jumper 9-10 Jumper 7-8Jumper
e} — 15-16 13-15 Jumper 14-16 15-17 Jumper 15-16 13-14Jumper
VCC(1Ve) Veeavs MB VGCavs MB 0136\) cis cia | cios cisa Jumper 19-21 Jumper Jumper 21-23 Jumper Jumper 19-20Jumper
C3V3 | o
71 0.1u 0.1u 0.1u 10u Jumper
VCCavs MB ) 0.1u
R207 0 J76
2 = JP17
cvol P e AA_SCLK/I2C_SCL 2 FT_SCLK/I2C_SCL/TXD
VCC3V3_MB ] [ VDD_ENET_IO = VSSAO SCLRIT2C_SCC 4
- F b © VDD_Icsesss SCLK2G_scL B _SCLKITZC SCL I o sni
Resistors are placed close to SMA r AA_SDO/I2C_SDA T
E ; —SDOTEC 5D
. zéw outs SH—OUTE  R21 5P 1588 TRIG IN1 [ |2 Resistors are placed close to SMA SDON2C_SDAUART. TX _SONURRT_TX IFI'?SDO/IZC?SDA/RXD
_120_ - - 2
"1 SP1 FRSYNC 8K 1PPS R2zn QP 1588 TRIG IN2 P 1588_ALARM1 VDD_ICS8535 uts R23 = _AD2/UART_R 4 1 b
o 1ec P TB8_ALARMZ _ T LSS
R215 FRSYNC_8K_1PPS MB_SCLK g P =20 T R229 TSEC_TMR_CLK SDIVI2G_AD2/UART_RX £ T SO ROZUART X e
MPU_MODEO/I2CM_SDA [ 12C_SELC 1 [ |[22— 1588 PULSE2  Sp_R226 D IN10 R231 1K GND VDD_ICS8535 AA_CS/T2C_ADO 9 20
MB SDO 53 F |22 1588 PULSES ¥ ¥ ¥ >>D_IN10 OE TY2C_ADD 1 P2 FT CS
0 MB_SDIT2C_ADZ/UART_RX 25 [ |26 - 1K R230 K XEE i~ CS/l2C_ADO, MB_CS/12C_ADO 3 24 -
R214 VB CS 27 28 _ VDD_ICS8535
3 e oeC Ay 29| [ s sses puser OUTe B33 N & Otk = 2!
, 3 32 SONET/SDH/LOS3 o nGLK CON24A
CLKE/I2C_AD1 >> B SDIT2C ADZ 33| F 3% S SONET/SDH/ILOS3 50T RS 55 5| CLK_SEL
_ | b-32 I BUERS Rz [OUT7 D LVCMOS_CLK Ut
GND MB_I2C_SCL 37 [ |38 T1_E1_CLK SP._R221_OUT10 VDD_ICS8535
39 [ |40 FSLTX ST — K outio sP T° 1CS8305 Ve lc scL «MBIeseL o |
4 [ |22  CIK SP._Re27 OUT? 12C_SCL &= . 4 MB_SCLK/I2C_SCL
DN R2ig QP 1588 CLKOUT 2 |22 FSL_TX_STMPT %% J74 1 MB_SCLK 7 ToCOM1
D_IN9 VCC3v3_MB 7 [ |48 IR 223 OUT1 MB_SCLK & NOt= 1
T 7 [ |48 vccavanB/\R@P KouTt__ s Tx sTMP2 = R75 R276 MB 12C SDA «MB_12C SDA 8 i
D_IN11 D_INt1_Re17 . SP CLKIN 49 [ |50 FSL_TX_STMPT 133 133 -120SDA & NC2~{ ooma |- MB_SDO/I2C_SDA
o K v E’Wg 7eq 51 52 2 FSL_RX_STMPZ MB_SDO 6 ! -
T xo_freq2/LOS2 53 = FSL_RX_STMP2 0 VSSDO FSL_RX STMPT MB_SDO & NO2= |
RST_ B 55 56 A a VDD_ENET_I10 i VCC3v3_MB
VDD_ENET_IO T INTREQ 57 | [ (758 T MPU_MODE0/I2CM_SDA 3 MPU_MODEO/I2CM_SDA 1 } 10
T 59 [ |60 FSL_RX_STMPT Test Point 2 N Vi3
| 61 62 R277 R278 o C167 ||0.1u | SHDN/EN  GND ca7
82 82 R152 R189 =
INT_REQ QSH-030-01-L-D-EM2 1K 0 c165 MAX4906FELB 0.1u
VSSDO 10u
VSSDO _ =
VCCavs 2 = - c138
0.1u N
LD8 _| |_ | L - NC (select 12C) |
VCC3v3 MB J72 VCC3v3 MB VCCav3 2 RED LED Z veceear H - NO (select SPI)
o c166
2 c19 | o Risa | [0.01u
T 7555 PULSET 3 T5B8_ACARWT [T 470 il
0.1u ~7588_PULSEZ T588_ALARMZ -~ 0.1u 1,0S Indicator ® Lp7 ® LD4 ® LDt
588_PULSE 0.1u L LOS2 L =
T588_TRIG_INT <! U15D 0s0 0s 0s3 - VCCav3_2 c
e 1 2 1588_TRIG_IN2 =
1588_cLiout 7 TSEC_TMR CLK freq0/LOSO Ao C168
= _( 1 6 . L xo_freq 9 8 -4
= L o ireqoiLos0 ) o V02232 3V 0.1u a3 USB
7 74HC14/SO 1K
CON16A R188 § R187
3V3_USB
VCCav3 2 N J W 47K < 47K
VCCava_2 N 77 Cuer us 5| O T R0 SP
<
- UtsE 78 6 8 88 &8 24 FT_SCLK/I2C_SCL/TXD R191 ™ 501 i2c_sclL
Ro7 - = 3vsouT 3 3> 33 TT%FT//% 23 FT_SDON2C_SDA/RXD SDOT2C
xo_freq1/LOS1 ” : FT_SDI
R103 ¥ u1sB o freqiLOS1  freq 1) TNo10 1 . =2 oo |2 I oo I FTSD
10K _ = - !
7 74HC14/SO 1K USBDM TMS/CS 755 JP18
RST_MB 3 4 GPIOLO 79 Re22
= imy 7 GPIOL1 [7—X 8o
USBDP GPIOL2 [—5—X VNV ] MPU_MODE1/I2CM_SCL
cas z 74HC14IS0 Veeavs 2 GPIOL3 [H8—x o L %mmmé MPU_MODE1/I2CM_SCL ¢
VCCav3_2 nF | 1 RST_MB 5 6 N - MPU_MODE0/12CM_SDA
R100 2 BRo. 1 —2 RsTouT# 35:83? H—
1 K UtsA - e GPIOH2 CONeA
=< c39 - xo_freq2/LOS2 1 2 XTIN 43 GPIOH3 B 3V3_USB
u ¥o_freq2/LOS2 > imp XTIN 10 2 4 3V3 USB
7 74HC14/SO 1K - SIWUA -
o UNUSEDO [9—< e’
6MHz UNUSED1 55X
sw2 R74 38
10K VCCav3 2 o UNUSED2 57—
XTOUT 44 UNUSEDS [-56—
XTOUT UNUSED4 [—5g—< e
UNUSEDS 53—
SW_PUSHBUTTON = s recz * mesers UNUSEDS |55 GreenLED 7
- == Ros UNUSED7 [F5—x s
) SONET/SDH/LOS3 13 12 30
SONET/SDH/LOS3 > imy ceos BNBSEBS o5
B
7 74HC14/SO 1K UNUSED10 |22 = arss
ST EESK UNUSED11 |- oR
RST D) 26 2 1
EEDATA SIWUB AN
= 47 f rest o PwREN# [FH
4 [afalala}
6 zzz=
< 0000
VEEaV3_2 ft22s2_chip 19| olofgly
VCCavs 2
ci3 | = =
0.1u LD1 LD2 LD3 -
LOCK Indicator GD GD GD
#|u7D
) R79
DPLL1_LOCK 9 8
DPLL1_LOCR> imy
7 74HC14/SO 1K
(External MS_SL Control Signal) J68
VCCav3 2
AA__SCL 1 2
VCCav3 2 AR_SDA 3 -
UTE + AA_SDO 5 6
- AA_SCIK 7 AA_SDI/I2C_AD2/UART RX
R81 AA_CS/2C_ADD 9 [
DPLL2_ LOCK 11 10 PR
DPLL2_ LOCR, o s SLin —I—
7 74HC14/SO 1K - > y u7B Aardvark 12C/SPI Host Adapter
A
VCCav3 2 MS_SL_in MS_SL inv 3 4 MS_SL JP6
- J26<> 0 KMs_sL AA_SCL
AA_STIRTZC SCL| 3
— AASTIK |
UTF ¢ 74HC14/SO - s
DPLL3 LOCK hez J2 Header_3Pin
| 13 12 7 9—
DPLL3_LOCK 2 10
7 74HC14/SO 1K 1L AA_SDA o
g —~ 5 )
© e
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(VCC3V3_1 is used for the 82V33910 DUT and VCC3V3_2 is for the rest of the board circuits.
We are not suggesting a dedicated LDO for the 82V33910 with this reference design, this is just convenient for the test.)

VCC3V3_MB
VCC3V3_MB
VGC_0CXO 1 o |
CON3 Ut 2 VCCav3_2
VREG_LT1764AEQ 3
2N vout [ 00 VeCsvs 2
—|eu]e | Bl
; ) s R129 LD5
VCC5V VCes c1s0_| SHDN & SENSE s | o ®
'|' Ri24 T~ _|_ctze _| ci78 - c179 _| A~ G174~ odu R139
VCC5 SP 1~ 10u -~~~ O.1u 0.1u T~ 47u SP
470 sP
1 1
— =T~ c90 Cot
H 01u 47u
] o1 A _/,\ L
J54(OH = VCCava MB P4
VCC3v3_MB
CGRA4004-G
= sV u1o JP1 VCC3V3_1
VREG LT1764AEQ 3.3 Vocavs 1
1 5V, 2 4 (| -
VIN vout oo
488 |_| 2 | Bl R195 LD6
[a]
1 = 5
POWER_SOCKET D2 coz| SHDN © SENSE 1 1 | cioo 8
A ~T~ _1l C9% _| C96 o) 1 c97 ~T~ C98 -~ C9% —~ O0.1u R136
SP ~T~ 10u 7~ 0.1u ~T~ SPARE 470uF 47u SP 470 =
= CGRA4004-G
VCC_OCXO
P47 VCC_OCXO
VCC_QCXO
T~ ci73 c172
0.1u 47u
D4 )
CGRA4004-G
(Place caps close to and accross power and ground pins)
= VCCav3 VCC3V3_1
JP3 VDDA
VCC3v3 (ool VCC3V3_1
|l VCC3V3_1 TP16
B JP5 e 8233910 Analog Power
VCC3V3_2 ° A\ VDDA 9
c1o7 \ S
10u R150 €98 BLM18BB221SN1 c99 c102
sp 0.1u c148
0.1u 0.1u 10u
R193 SP I I
VCC3V3_1
VSSA
D6 VDDD
C109 A JP20 L7 P17
10u P15 SP BLM18BB221SN1 q)
Ec . VDDD
[_EE_I c115 c125 ciia C150
~T~ 0.1u 0.1u 10u
0.1u
R234
R225
J57 sp sp VssD
= VCG(1ve) 82V33910 Digital Power
©2
il
5V VCC1v8
pa VDDD(1.8)
= ui3 JP21 L18
GND LT17631S8-1.8 BLM18BB221SN1 (P
8 1 || VDDD(1.8)
B T i VIN VOUT |5 ) 00 \>
Power < 10u —<0.1u ann SENSE c104 | coot C203 C202 C204
5 SHDN %(Zg% BYP 4_\_/,'\ 0.01u ~T~ 0.1u To.m To.m /|\ 10u
I ml@l'\ R194
= sp VssD
J75
VDDDO
JP13 L7 P18

1.8V Power Indicator

BLM18BB221SN1
O\

VDDDO

82V33910 Digital Output Power

\J
C141 C142 C144
0.1u T 0.1u T 0.1u

R196

J_ 10u
/|\

C145

P

ik

L14
JP14 TP19

BLM18BB221SN1 (P
A\

VDDAO

\
C133 C134
0.1u

0.1u _]_ 0.1u
T 7T

C140

R197
P

(i
I

pl_
1
T
!

VSSAO

47 VSSDO

C153
10u

82V33910 Analog OUTPUT Power
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IMPORTANT NOTICE AND DISCLAIMER

RENESAS ELECTRONICS CORPORATION AND ITS SUBSIDIARIES (‘RENESAS”) PROVIDES TECHNICAL
SPECIFICATIONS AND RELIABILITY DATA (INCLUDING DATASHEETS), DESIGN RESOURCES (INCLUDING
REFERENCE DESIGNS), APPLICATION OR OTHER DESIGN ADVICE, WEB TOOLS, SAFETY INFORMATION, AND
OTHER RESOURCES “AS IS” AND WITH ALL FAULTS, AND DISCLAIMS ALL WARRANTIES, EXPRESS OR IMPLIED,
INCLUDING, WITHOUT LIMITATION, ANY IMPLIED WARRANTIES OF MERCHANTABILITY, FITNESS FOR A
PARTICULAR PURPOSE, OR NON-INFRINGEMENT OF THIRD-PARTY INTELLECTUAL PROPERTY RIGHTS.

These resources are intended for developers who are designing with Renesas products. You are solely responsible for (1)
selecting the appropriate products for your application, (2) designing, validating, and testing your application, and (3)
ensuring your application meets applicable standards, and any other safety, security, or other requirements. These
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