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Description

This document describes following about the
8V19N882 Evaluation Board:

Basic hardware and GUI setup
Board power-up instructions

Instructions to get active output signals using a
provided configuration file

Hardware modifications required for different
conditions

Features

The board has SMA connectors to relevant I/O of the
device.

Two differential clock inputs

16 differential outputs — Most outputs can be
configured to clock outputs or Sysref outputs

One different output for direct VCXO buffer
External VCXO

External footprint for VCO up to 6GHz
Selectable output buffer voltage

Laboratory power supply connectors

Serial port for configuration and register read out

Board Diagram

PC Requirements

Renesas Timing Commander Software installed
8V19N882 GUI

USB 2.0 or USB 3.0 Interface

Windows XP SP3 or later

Processor: Minimum 1GHz

Memory: Minimum 512MB; recommended 1GB
Available disk space:

* Minimum 600MB (1.5GB 64-bit)

* Recommended 1GB (2GB 64-bit)

Network access during installation if the .NET
framework is not currently installed on the system

Kit Contents

8V19N882 Evaluation Board
USB Type B Cable
Quick Start Guide
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1. Functional Description

The evaluation kit supports evaluation process of the 8V19N882NVGI, a fully integrate FemtoClock RF Sampling
Clock Generator and Jitter Attenuator. The device also supports JESD204B/C. The 8V19N882 is two stage PLL
architecture. The first stage PLL use external VCXO and the second stage has option to use either internal VCO
or external VCO. The internal VCO is built-in 3.93216GHz. The external VCO frequency can be selected up to
6GHz. This evaluation kit provide layout footprints for the 15t stage external VCXO and the 2" stage external
VCO.

1.1 Operational Characteristics

When powering the board with a direct 4V supply, allow for excess current by setting the current limit to 2A.
Before writing any registers to the device roughly 1A should be seen pulled from the direct supply. The input
voltage should not exceed 5V.

The board has been designed to operate over the industrial temperature range from -40C to 85C, ambient
temperature.

It is recommended that the person operating the board use proper grounding to avoid ESD damage to the EVB.

1.2 Setup and Configuration

The setup and configuration is split into two separate areas being the hardware, GUI setup, and example Sysref
output setup. The hardware setup consists of jumper orientations and a general overview of test instrument
connection. The GUI setup shows how to establish a connection with the device through the Timing Commander
software. Sysref output setup will show how to establish Sysref outputs for JESD204B compliance.

1.2.1. Hardware Setup

A direct 4V power supply should be attached to the evaluation board with the positive terminal at J60 and the
ground source at J61. The USB type B cable should be connected at J63 and the computer that will be loading
the Timing Commander software. For the initial setup, a differential clock source can be connected to CLK/nCLK
and configured to 122.88 MHz with 400 mV to 800mV amplitude (there is on board AC coupling and self bias).

For proper functionality out of the box, the jumpers on board should be placed to allow the correct voltages at
each LDO and domain. The jumpers should be arranged as seen in Table 1.

Table 1. Default Jumper Configurations

Jumper Label Default Orientation

El V_QA Between VDDO33 and center
E2 V_QB Between VDDO33 and center
E3 V_QE Between VDDO33 and center
E4 V_QF Between VDDO33 and center
E5 V_QG Between VDDO33 and center
E6 V_QH Between VDDO33 and center
JP1 VREG_IN, VREG_EN OFF

JP3 VREG_3.3V, VDD33 ON

JP4 VREG_3.3V, VDDO33 ON
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Jumper Label Default Orientation
JP5 VREG_3.3V, ON
JP6 VREG_IN, VREG_EN OFF
JP8 VREG_1.8V ON
JP9 VDDO18 ON
JP10 VDD_SPI Between the left most pin and the center.
JP12 VDD_OSCI Between VDD33_OSCI and 3.3V
JP13 EXT_VCSO_PWR ON
JP14 VCXO_PWR ON
JP15 VREG_OUT, VREG_3.3V, VDD_RAA _3V3 Between VDD_RAA_3V3 and VREG_3.3V
JP16 4V-RAA3V3 ON
JP17 VDD_RAA_1V8, VREG_1.8V, VREG_OUT_2 Between VDD_RAA_1V8 and VREG_1.8V
JP18 4V-RAA1VS ON
JP19 VREG_IN, VREG_EN OFF
JP21 VDD_RAA 2V5, VREG_2.5V, VREG_OUT 3 Between VDD_RAA_2V5 and VREG_2.5V
JP22 VDDO25 ON
JP23 4V-RAA2V5 ON
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VCXO output
CLK input
l l Sense clocks can be
terminated with 50
Ohms or connected to a
50 Ohm input device
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Figure 1. Labeled Board Image

1.2.2. Prepare the Software
1. Prior to execution of the GUI, the Timing Commander software must be downloaded and installed.

If Timing Commander is already installed on the computer, skip this step.

2. If the Timing Commander is not yet installed, please download and install the software from the Timing
Commander webpage.

3. After the software file is downloaded, double-click on the TimingCommanderSetup.exe and follow the on-
screen instructions to complete the setup.
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1.2.3. Bring Up the GUI

1. After successfully installing the Timing Commander software, activate the software from the Window <start>

at the bottom left-corner of the screen.

Start > IDT > Timing Commander.

Click <Open Setting File>.

i i B0 Tuming Comenandes
1DT Timing Commander
= #\V19N8E2
V21 0-CLEK=122m88 woep=122m84d g
Open Settings File
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4. For the first-time use, if the proper part number does not appear, click the < Browse> button and choose the
settings file from the current working directory.

.j DT T:mmg Commander

OIDT
Open Settings File e ‘:' I'::-:EII "_:‘ 'f: q M M A

s e R, (=) Y Our Timing

= __....._ Personality B-: 190282 v2.1.0.p

5. Select the example Timing Commander Settings file (.tcs) from the current working directory.
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6. Click the < Browser> button to the choose Personality file from the folder.

The latest version of the Timing Commander Personality file (.tcp) can be downloaded from the 8V19N882
webpage.

.j DT T:mmg Commander

OIDT
Open Settings File e ‘:' I'::-:EII "_:‘ 'f: q M M A

s e e, (=) Y OUr Timing

= __....._ Personality B-: 190282 v2.1.0.p

7. Pick the personality file (.tcp) from the current working directory and click <Open>.
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8. Set up example or similar GUI appear as below. Frequencies can be varied (roll the mouse wheel to zoom
infout the display).

If needed, the parameters can be modified (e.g., frequencies for input, output, VCO, output driver, charge
pump, mux select, etc.).

8V19N882 V2.1.0

g T T

O I

9. Click on any of the blocks to see the lower level block diagram.

1.2.4. Configure the Evaluation Board
1. Click the top right corner chip logo to establish a connection to the evaluation board
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2. Click the arrow pointed down to the chip to write the data to the DUT registers

3. Click the <Initialize DUT> to activate the clock output

Status Monitor

Channel D (W] [ | powered down
| (]
e ND; N R
e -
Device Initialization 4
7)) e to DUT sutomatically =< needed Channel E (][ | powered down ':ﬁwe ormne |

13 | |;~| p - | eanaLG Hi

7| B 4 - PLt] 128 woalid
83216GHz - :

Required Write Operations ~ > |ﬁ|

oFINE ¢
. | eanALG Hi
. Write 0 to fovl

| sFiNE [
2. Write 1 to INIT_CLK l

SANALG [N

%]:%]:s_]

. Write 1 to RELOGHK

p—

channel F [ [ | powered down l configure
fi"'l Ii"l
_ 491 52MHz

Ii"l

. Clear Latched Status Flags.

(4

. Write 1 to RS

3
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1.2.5. Sysref Setup

1. Assign output a Sysref Output by select the mux.

2. Set the dividers to generate the desired Sysref frequency.
3. Uncheck the power-down Sysref (PD SYSREF).

— — ' /(@]
|Channel E @ powered down | configure OFINE m [ RN
. Ezmdit

7 BEMHz

| A [ DANALG [ || Phase delay: Ops
) aca216GHz -x |h

= ‘ vl |
OFINE
| ons =5 ot
GANALG H\| L J Phaseielay: Ops
ol L 28

e — fo =i i
OANALG m | Lo Phase delay: Ops

-
”

L

Click Sysref Generator Block to open the pop-out window.
Select the Sysref type from the SRG drop-down menu.
Select the pulse type from the SRO drop-down menu.

N o A

Click on <Initiate> to activate the Sysref output.

-
K

Channel B [uf '
3.03210GHs Channel B |mi’ powered down | configure

= o =

SYSREF Generator

Rising edge starts pulse, falling edge stops pulse. « 0
)
I =
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2. Board Design

sssmeBsRRRReS
-

Figure 2. 8V19N882 Evaluation Board (Top)
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Figure 3. 8V19N882 Evaluation Board (Bottom)

2.1 Schematic Diagrams

For the schematic diagrams, see the end of this document.
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2.2 Bill of Materials

Manufacturer
ltem Qty Reference Part Part Number
C1,C2,C3,C7,C8,C9,C23,C24,C27,C26,C3
2,C35,C43,C44,C45,C46,C47,C48,C49,C5
1 40 0,C51,C52,C56,C58,C59,C61,C63,C64,C6 0.1u GRM155R71C104KA88D
5,C66,C67,C68,C69,C70,C71,C72,C73,C7
4,C78,C81
C4,C10,C12,C13,C14,C15,C18,C19,C20,C
2 22 25,C28,C30,C34,C40,C41,C92,C104,C116 0.1u GRM155R71C104KA88D
,C125,C150,C152,C154
C5,C6,C11,C17,C21,C22,C29,C31,C151,C
3 11 153.C1565 100p GRM1555C1H101JA01D
4 1 C16 0 Ohm RMCF0402ZTORO00
5 1 C33 33p CC0402JRNPO9BN330
6 4 C36, C158, C161, C170 1u EMK105BJ105KV-F
7 1 C39 22u CLO5A226MQ5QUNC
11 2 C79,C84 0 Ohm RMCF0402ZTORO00
13 1 C82 0.1u GRM155R71C104KA88D
14 1 C83 33n GRM155R71H333KE14D
15 1 C85 10uF CLO5A106MQ5NUNC
16 6 C86,C88,C90,C96, C162, C164 0.1uF GRM155R71C104KA88D
17 3 C87,C89,C91 100pF GRM1555C1H101JA01D
C93,C101,C105,C110,C112,C114,C118,C
18 14 122,C126,C132,C148, C157, C160, C169 10u C1608X5R1A106M
19 9 C94,C98,C103,C117,C121,C124,C131,C1 10uF CLOSA106MQSNUNC
34,C135
C97,C102,C106,C111,C113,C115,C119,C
21 11 123,C127,C133,C149 0.01u EMK105B7103KV-F
C100,C107,C108,C109,C120,C128,C129,
23 15 C130, C156, C159, C163, C165, C166, 10u CLO5A106MQ5NUNC
C167, C168
25 2 C137,C140 1.0uF EMK105BJ105KV-F
26 3 C138,C141,C143 0.1 uF GRM188R71H104KA93D
27 1 C139 10 uF C0805X5R100-106KNE
28 1 C142 10000PF GRM188R71H103MAO01D
29 1 Cl144 0.047 uF C0402X7R160-473KN
30 2 C145,C146 33PF GRM1885C2A330JA01D
32 3 LD1,D1,D2 LED, Green, Vf=1.7V LG L29K-F2J1-24-Z
33 1 D3 CGRA4004-G CGRA4004-G
FB1,FB2,FB3,FB4,FB5,FB6,FB7,FB8,FB9,
34 19 FB10,FB11,FB12,FB13,FB14,FB15,FB16,F FERRITE_BEAD BLM18BB221SN1D
B17,FB18,FB19
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Manufacturer
Item Qty Reference Part Part Number
TSW-105-07-F-S (or TSW-
35 3 JP1,JP6, JP19 Header_5Pin 103-07-F-S + TSW-102-07-
F-S)

37 1 | oo o S I8 APIE Header_2Pin TSW-102-07-F-S

38 4 JP10, JP15, JP17, JP21 LVL_SHIFT_EN TSW-103-07-F-S

40 1 JP12 VDD_OSCI TSW-103-07-F-S
J1,J2,J4,35,36,J7,J11,J12,J13,J14,J16,J18

“ 38 ’JJ3262,’JJ3283?’JJ3294:’JJ4225,3J4zf,3J4257,3J426?‘Jjj7?3jfsl,3?92,’ SMA_EQ_Ds_?;/ig:?I\lCH_PC 142-0701-801
J50,J51,352,J53,354,J55

42 5 J3,J8,J9,J10,J15 SMA_STRAIGHT 142-0701-201

44 1 J60 +4V 108-0740-001

45 1 J61 GND 108-0740-001

46 1 J62 22-28-4062 22-28-4062

47 1 J63 USB Port 897-43-004-90-000000

48 1 LD2 LED, Green, Vf=1.7V LG L29K-F2J1-24-Z

49 1 L1 600 Ohm 500mA BLM18AG601SN1

50 10 ?81(,)R2,R14,R15,R30,R31,R44,R45,R179,R 150 RCO402FR-07150RL
R3,R8,R19,R20,R33,R87,R91,R105,R108,

S O it :
R190, R194, R197

52 2 R4,R5 5.1k ERJ-2GEJ512X
R9,R10,R34,R35,R110,R125, R181, R183,

55 16 R184, R185, R186,R156,R158, R195, 10K ERJ-2RKF1002X
R198. R200, R159

56 2 R12,R13 82.5 ERJ-2RKF82R5X

58 2 R17,R18 133 RCO0402FR-07133RL

59 2 R21,R22 5.1k ERJ-2GEJ512X

60 1 R23 49.9 ERJ-2RKF49R9X

61 2 R27,R29 100 ERJ-2RKF1000X

63 1 R38 220 ERJ-2RKF2200X

64 2 R39,R50 1k ERJ-2RKF1001X

65 1 R46 1 ERJ-2GEJ1R0X

66 1 R49 49.9 ERJ-2RKF49R9X

68 1 R79 0 RMCF0402ZTOROO

70 2 R82,R100 1K ERJ-2RKF1001X

72 1 R85 1k ERJ-2RKF1001X
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Manufacturer

Item Qty Reference Part Part Number

73 1 R88 2K ERJ-2RKF2001X

74 2 R92,R93 180 ERJ-2RKF1800X

75 1 R99 0 RC1206JR-070RL

76 8 R101,R102,R115,R116,R124,R129,R130, 5 ESRO3EZPJ2R0

R131

78 5 R140,R142,R144,R146,R165 100 ERJ-2RKF1000X

79 1 R151 33 ERJ-2RKF33R0X

80 1 R152 680 ERJ-3GEYJ681V

81 1 R154 470 ERJ-3GEYJ471V

82 2 R163,R164 27 ERJ-3GEYJ270V

83 1 R167 1.5K ERJ-3GEYJ152V

85 3 R170,R174,R175 10K RCO0603FR-0710KL
96 3 U9,u10, U16 TPS7A8300 TPS7A8300ARGRT
97 1 Ull LSF0204PWR_TSSOP14 LSF0204PWR

98 1 ui12 ft2232_chip FT2232D

99 1 U13 8V19N882

100 1 Y1 6MHz ECS-60-32-5P

101 6 E1, E2, E3, E4, E5, E6 5 pin header TSW'103'%77'_';'_SS TSW-102-
102 1 R182 26.7k ERJ-2RKF2672X
103 1 R199 17.8k ERJ-2RKF1782X
104 3 Ul4, Ui5, U17 LDO RAA214020

105 1 C37 47nF GRM155R71C473KA01J
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3. Typical Performance Graphs

The following figure shows example phase noise performance from the loaded example configuration.

ht E5052B Signal Source Anal

pPhase Noise 10.00dB/ Ref -20.00dBc/Hz

20,00 b r Carrier 245.760000 MHz _—=1.4849 dBm Trigger
it 1: 10 Hz -68.6328 [ dBc/Hz
2: 1UE Hz -99.7938 ch/ Trigger to
-30.00 3: 1 kHz -129.1467 dBC/HZ i
4t |10 kHz ~132.56864 dBc/Hz iz Notse
5: 100 kHz -+137.5924 deBc/Hz
-40.00 61 800 kHz -152.7088 dBc/Hz
7: |1 MHZ -153.4376 dBC/HZ
=8: 10 MHz -157.1410 deBc/Hz
-50.00 X: start 12 kHz
stop 20 MHz
60.00 Center |10.006 MHz
) Span 19.988 MHz
== Noise ===
70.00 A Analysis Range X: Band Marker

Analysis Range Y: Band Marker
Intg Noise: -80.5005 dBc [/ 19.69 MHz
-80.00 RMS Noise: 133,503 prad
7.64917 mdeg
RM5 Ditter: B6.45F fsec
-00.00 rResidual FM: 991.183 Hz

Manual
Trigger

-100.0

-110.0

-120.0
-130.0
-140.0 4
-150.0 5
-160.0

-170.0

-180.0 o5

10 T ¥k 168k LM 181
| IF Gain 20dB Freq Band [99M-1.5GHz]
P

Stop 40 MHz

Cor|Cerl 0v|Pow 0V|Attn 5dB) ExtRefi | ExtRef2] Stop| Sve] 2021-02-09 15:45|

Figure 4. Example Configuration Phase Noise
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4. Ordering Information

Part Number

Description

8V19N882-EVK

8V19N882 Evaluation Board

5. Revision History

Revision Date Description
1.0 Mar 30, 2021 | Initial release.
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RENESAS ELECTRONICS CORPORATION AND ITS SUBSIDIARIES (‘RENESAS”) PROVIDES TECHNICAL
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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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or liabilities arising from your use of these resources. Renesas' products are provided only subject to Renesas' Terms and
Conditions of Sale or other applicable terms agreed to in writing. No use of any Renesas resources expands or otherwise
alters any applicable warranties or warranty disclaimers for these products.

(Disclaimer Rev.1.01)
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