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INSTRUMENTS
CDCE6214-Q1 EVM User's Guide

The CDCE6214-Q1 EVM is an evaluation platform for the CDCE6214-Q1 ultra-low power clock generator.
This evaluation module uses a USB interface to supply power and program the device.

Trademarks
All trademarks are the property of their respective owners.

What's Included

- CDCE6214-Q1EVM
*  Micro-USB cable
« EVM disclaimer sheet

What's Required

*  Windows PC
* Measurement equipment
— Oscilloscope

— Frequency counter (optional)
— Spectrum analyzer (optional)
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INSTRUMENTS
Quick Start

1.1 Install TICS Pro Software and Select Device

Request and download the latest TICS Pro software at http://www.ti.com/tool/TICSPRO-SW. Follow the
instructions and install the TICS Pro software in the PC's default directory.
1. After launching TICS Pro, click the Select Device tab in the toolbar

2. Click Clock Generator/Jitter Cleaner (Single Loop) — CDCE6214-Q1.

1.2 Configure Jumpers

Refer to Figure 1-1 to configure the jumpers:

1. Short J23 to power the on-board LDOs with a 5-V source from the USB. Short pins 2 and 3 of J26 to
enable 1.8-V LDOs.

2. Short pin 2 of J6 and pin 1 of J9. Short pin 2 of J10 and pin 1 of J13. The purpose of this step is to
connect SCL and SDA pins of DUT to the on-board microcontroller in order to enable I)C
programming.

3. Short pin 1 and 2 of J12 to pull the REFSEL pin low.

4. Remove all other jumpers or leave them floating by connecting them to only one pin. The position of
J25 is not important because the resistors required to enable a 3.3-V rail are not populated by default.
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Figure 1-1. Jumper Configuration Guideline
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1.3 Connect the EVM to the PC
1. Use a micro-B USB cable to connect the CDCE6214-Q1 EVM to the PC.
2. Watch the Connection mode field turn green on the screen.
If the connection mode stays red, follow the instructions listed in Section 3.1.

Hfs TICS Pro - CDCEG214-Q1 - O X
File USB communications Select Device Options Tools Default configuration Help

Read All Regs  Write All Regs | Scan 12C Bus

4 CDCE6214-01

User Controls
Raw Registers PLL ‘ Recalibrate | | Check Lock Status ‘ unknown Oitpiits
Goto Outputs Page
Reference
Input Frequency Doubler/ Loop Filter vco =
{#Hz) Divide 500 PFD Freq (MHz) RP | 15K0MM |15 335 o 2,625 Ghz
Qutputs - |4 +~| —6000 —»
EEPROM & T2 Y™ 2000uA - |cp Gain = R MHz
Cz 6087 pF PSB
Burst Mode Zero Delay Mode (ZDM) 1.36ns ~ |Lock Window ‘— [4 | 6000 RS
R3jokohm || 154000 Mz — M
ZDMOR | 2DM Enable : Hz
ZDM Clock Select AR =t
out2 ¥ B .
Pl Fradback ba Frac Order 1 | PLL Order
Fractional N Divider
Fraction
Integer Num 0}_:_{
w3 + — <
General | Context Den 9:':?'
PLL Actual denominator for den = 0 is 2424 = 16777216
SSC  iEnabessc
Down-spread ~ | Spread Type @ 25MHz PFD, 0.5% v | SSC Select
. Output Divider:
DCO Mode [iEnasiencomode o

Freg Delta Target: 3
Enable register HEE 9 Frequency Adjust

mode for DCO U kHz [ freq_inc_reg
Freq Delta Actual:
0

Disabled v

[[]freq_dec_reg

813 DCO Numerator Delta <——— i

Loading Device CDCEG214-Q1... Protocok 12
Detected 1 USB2ANY interfaces rotocol

Completed loading Device CDCEG214-Q1. Version = 2019-05-17, v0.0 12 _— -
comionvoce | Wi» TEXAS INSTRUMENTS

Figure 1-2. TICS Pro Snapshot With USB2ANY Connected
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1.4 Scan I12C Bus
1. Click the Scan I12C Bus tab in the small toolbar.
2. Look for the "Device found at 0x67. Address will be updated.” text in the message window.

www.ti.com

Eﬂ TICS Pro - CDCEG214-Q1

&= O X
File USB communications Select Device Options Tools Default configuration  Help
Read All Regs  Write All Regsl Scan 12C Bus I
4 CDCEG214-011
User Controls
L PLL | recairate | | checkLockstaus | unkmown """i'sl
Goto Outputs Page
SR Reference =
%ﬂ Frequency Doubler/ Loop Filter veco —
PLI (MHz) Divide Rp | 15kOhm v -
s . 50.0 |PFD Freq (MHz) Cﬂ 2.335 ~.2.625 GHz 4 - 6000 3
EEPROM i T2 T z0000A v |cPGain 5 [REesER MHz
T 608.7pF v PS8
Burst Mode Zero Delay Mode (ZDM) 136ns Lock Window S rm Ty >
H3] 0 kohm “| 24000 MHz — MHz
ZDM Of ~ | ZDM Enable
ZOM Clock Select = .
ouT2 i ) 5
PLL Feedback Pat
eedbackhe Frac Order 1 « PLL Order
Fractional N Divider
Fraction
Integer NGm 0'@
: B + <
General | Context Den OE
Actual denominator for den = 0 Is 2724 = 16777216
zdm_mode
SSC  enablessc
| Down-spread - Spread Type | 25MHz PFD, 0.5% v | SSC Select
Qutput Divider:
DCO Mode [Ensble 0o Mode o
Freq Delta Target: j
Disabled | Enable register 0 q/BeltTacock Frequency Adjust
mode for DCO kHz [ freq_inc_reg
i Freq Delta Actual: — freq.d
&1F5] DCo Numerator Delta <———» |0 e | B s e

Completed loading Device CDCE6214-Q1. Version = 2018-05-17, v0.0.12

: Protocol 12C
Scanning for 12C address.
Device found at 0x67. Address will be updated. .
' el commsctonvoco | Wip TEXAS INSTRUMENTS

Figure 1-3. Scan 12C Bus
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1.5 Load Default and Check Lock Status

NOTE: Hover over a register to read the register description in the lower-left pane of the TICS Pro
window.

1. In the toolbar, go to Default configurations — Silicon Default.

2. After default registers are loaded, go to PLL tab and click the Recalibrate button, then click Check
Lock Status.

3. Watch for the green "locked" text to confirm that the PLL is locked.

File USB communications Select Device Options Tools Default configuration Help

Read All Regs  Write All Regs | Scan 12C Bus

4 CDCEB214-01

User Controls
Raw Registers PLL || Recalibrate ﬂl] Check Lock Status I Locked Outputs
[ Gato Outputz Page |
SR AR Reference
Frequency  Doubler/ Loap Filter vco o
ELL el [ Rp 15kOMm - -
T = 50.0 PFD Freq (MHz) CF 2335 ~2625602 | 1 Lisonn ;
EERHOM 722 YT 20000A  ~|cPGain g e MHz
Cz BOBTDF PsB

Burst Mode Zero Delay Mode (ZDM) 136ns  ~ Lock Window {| [4 +| 600D »
R3  0kOhm v

ZDM Off ~| ZDM Enable 12400.0 MHz —1 VI
ZDM Clock Select €3 12pF F

ouT2 i db. h
PLL Feedback Pat Frac Order 1 v | PLL Order

Fractional N Divider
Fraction
Integer Num.| GE
cEpE—— |
General = Context Den OE
B Actual denominator for den = 0 Is 224 = 16777216
Field Name:

freq_inc_dec_reg_m
ode

Register Name: R3 SSC [] Enable SSC
Start Bit : 4

Stop Bt T4 T _' = =
Length it Down-spread Spread Type |25MHz PFD, 0.5% 55C Select
Description:
Enables DCO mode

d Output Divider:
thiwaigh, T2 irite DCO Mode [ienabiencomode o

registers. (Pin
de is al Freq Delta Target: ;

2335123 :h::szIO Disabled . Enable register 9 9 Frequency Adjust

pins are maode for DCO kHz | | 1req inc._reg

configured as F ;.
req Delta Actual: e

FREQ_INC -

|:m;&|;)|;c)’Ir 81 E DCO Numerator Delta <———» KHz L [rag: aar rag

Oh: Disables DCO

mode through I2C.

1h: Enables DCO

Wrote Register R0x0 as 0x0000 1010 =T =
\Wrote Register ROx0 as 0x0000 1000 rotocal

Lock status is: Locked = -
Comnection Mode: ISEENNN {y TEXAS INSTRUMENTS

Figure 1-4. Check Lock Status

SNAU244A—July 2019—Revised December 2019 Quick Start 7
Submit Documentation Feedback
Copyright © 2019, Texas Instruments Incorporated


http://www.ti.com
http://www.ti.com/feedbackform/techdocfeedback?litnum=SNAU244A

13 TEXAS
INSTRUMENTS

Check Outputs

www.ti.com

1.6

Check Outputs
Output 1 by default has no on-board termination resistors.

1. Connect SMA_OUT1P and SMA_OUT1N to two channels of an oscilloscope.
2. Change the oscilloscope termination to 1 MQ or high impedance.
3. Inthe TICS Pro, click the Outputs tab and change the register ch1_1p8vdet to 1.8 V
4. Check the safety_1p8v_mode checkbox
By default, 1.8-V LDO is enabled on the EVM. To view the correct waveform with 1.8-V VDDO supply,
both chx_1p8vdet and safety 1p8v_mode must be set to 1. 100-MHz HCSL waveform should then
be seen on oscilloscope.
NOTE: Only the SDA/GPIO2 and SCL/GPIOS pins are connected to the on-board microcontroller.
The other pins can only be configured by the on-board jumpers or connected to an external
controller. They cannot be controlled by TICS Pro.
Eﬂ TICS Pro - CDCEB214-01 — m] *

File USB communications Select Device Oplions Tools Defauli configuration Help

Read All Regs | Write All Regs  Scan 12C Bus

4 CDCEG214-01
User Controls Power Channel Channel Output Drivers
Raw Registers Muxes Dividers
Input = ouTo
PLL PLL Ref. i« vi Enable — |REF_CLK v |— — Lvcmos —250 MHz
COutputs
EEFROM Poublor/ ] Powerdown ouT1
- Divide 5= 5 1000
Burst Mode 25 bl | X2 » 500 = - - T (I 1
MHz MHz [] Powerdown ouT2
T mi | = ﬁ% —| LPHESL v —{100.0 MHz
PLL vCO PSA = 1 T | I
["] Powerdown ouT3
— (4 *| —[6000 - : =
® ot} WHz 25033 - _—. PSA v .—- SE — LP-HCSL v -7 100.0 MHz
- PSB T
2400.0 Ul i 500.0 el [ Powerdown ouT4
MHz MHz ™ [25/33V  ~ PSA v 6‘% LP-HCSL v 100.0 MHz
General | Context
Ficld Name: 1.8 V Outputs: Setting registers " chx_1p8vdet " to 1.8 V requires VDDO = 1.8 V for that output.
safety_1p8v_mode Using 1.8 V register setting with 3.3 V at VDDO may damage the part. Both " chx_1p8vdet " and
Register Name: R79 this safety bit need to be 0x1 to enable 1.8V mode. This applies to all output formats, Check this
Start Bit : 9 safety bit after confirming that VDDO is indeed 1.8V for selected 1.8V outputs.
st Bt L) .
Leﬁgt»ﬂ 1 I[i safen;1p8v7mode| «— Check After Confirmation
Dy iption: Safet
SE:;;;.DW;‘EE': us-?n; N Note on output frequencies. When the exact frequency cannot be displayed with 6 decimal places,
1.8V supply. the frequency s printed with as ~### #42244, Mousing over the frequency will display a tool tip
Eﬁ";nig “'?:”E:gzcted with the exact frequency as a fraction.
to be 1.8V mode
Type: R/W
EEPROM: Y
Control: DIG

Lock status is: Locked
Wrote Register R0x39 as 0x0039 5000
‘Wrote Register R0x4F as 0x004F 0208

Protocol:

Figure 1-5. Configure Outputs
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Detailed Descriptions and Modes of Operations

2.1 Input Configuration

2.1.1 Input Selection

Two inputs—PRIREF (primary reference) and SECREF (secondary reference)—are selected by a
combination of the register refsel_sw (R2[1:0]) and pin 4 REFSEL. Register R2[1:0] overrides pin 4.

2.1.2 Crystal Input

Load capacitor values listed in register ip_xo_cload are series equivalent values of two single-ended
internal capacitors in parallel with package parasitic capacitance (3 pF).

3

File USB communications Select Device Options Tools Default configuration Help

Read All Regs = Write All Regs  Scan 12C Bus

4 CDCEG6214-01
User Controls

Raw Registers FSE|
REFSEL PLL Reference Select PLL Reference Goto PLL Page |
Input - o §
o I Pin select ~ | Ref Select I 25 MHz 3
Qutputs
EEPROM
o PRIREF
Burst Mode

PRIREF | |yeMOS « | Input Buffer

Register R2[1:0] for
input selection.

SECREF

SECREF | AL v | Input Buffer

. (Crystal Oscillator Controls
X0

[ General| Context | 295uA v | XO Bias Current

Stop Bit & 5 44pF «| Internal Load Capacitor
Length 4 .

Description: Bias k
Current settings
of the X0. Sets

the nominal Gm of

?EEEi"%isa:wed Program bias current

i and load capacitance for
4h = 59 uA .

sh = 128 ua crystal input

7h = 443 uA

8h = 591 uA

Sh = B84 uA
Ah = 1177 wA
Bh = 1468 uA
Ch = 1758 uA

Control: REG

Lock status is: Locked
Wrote Register R0x39 as 0x0039 5000
Wrote Register R0x4F as 0x004F 0208

Protocol: 12C

Comection Mode: NSRRI {li TEXAS INSTRUMENTS

Figure 2-1. Input Configuration
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2.2 PLL Configuration

On the TICS Pro PLL page, the user can change input doubler/divider, loop filter component values,
charge pump gain, VCO frequency, fractional N divider, fraction order as well as prescaler A and B (PSA
and PSB) separately.

2.3 SSC, DCO and ZDM Modes

This section details the Spread Spectrum Clock (SSC) and Digitally-Controlled Oscillator (DCO) modes for
the CDCE6214-Q1 EVM. Refer to data sheet for details on the Zero Delay Mode (ZDM).

2.3.1 Spread Spectrum Clock (SSC) Mode
1. Click the Default Configuration tab in the toolbar
2. Load 4x100MHz HCSL, SSC enabled, PCle gen 1-3 compliant for optimized register settings

3. On the PLL page, check the Enable SSC checkbox and change the spread type and modulation depth
in the SSC box accordingly.

h‘lﬂ TICS Pro - CDCEG214-C1 R O *
File USE communications SelectDevice Options Tools Default configuration Help
Read All Regs | Write All Regs | Scan 12C Bus
« CDCEB214-01
User Controls
B PLL | Recalibrate | | Check Lock Status | Qutputs
Raw Registers Goto Outputs Page
TS Reference =
Input Frequency Doubler/ Loop Filter vco —
(MHz) Divide I Rp | 4.5 kOhm v - _
A 25.0 PFD Freq (MHz) RP 2.335 ~ 2,625 GHz 4 v —go0o )
EEHON > T T 100ua - |ep Gain ol 18720F ¢ MHz
Cz | 608.7pF v PSB
Burst Mode Zero Delay Mode (ZDM) 8.9 ns + |Lock Window L (4 +| _Goom »
Ba| bonm viiliT>400 0 MHz — MHz
ZDM Oft >~ ZDM Enable
c3 | 1.2pF v

General | Context

Field Mame: ssc_en

Register Name: R41
Start Bit

Stop Bit =15
Length o b

Description: Enables
S5C operation.
Oh: Disables 55C.

ZDM Clock Select
ouT2

PLL Feedback Path -
sechack e Frac Order 2 ~ |PLL Order

Fractional N Divider
Fraction

Integer Num i}
ol + B
o Den =

Actual denominator for den = 0is 2424 = 16777216

SSC i envessc

Down-spread +~ | Spread Type | 25MHz PFD, 0.5% ~ | S5C Select

1h: Enables S5C. .
-y Output Divider:
Type: R/W =
EEPRON: ¥ DCO Mode ([Enebie co Mode 5
Control: sM
Override: ssc_ovrd Enable register Freq Delta Target: Frequency Adjust
Disabled Y eAa P BrE kHz [] freq_inc_reg
r FEe DS | freq_dec_re
315 DCO Numerator Delta <€——» kHz | | & ey
Wrote Register R0x2 as 0x0002 00'02 e =7
Wrate Register R0x1 as 0x0001 2010 At
‘Wrote Register R0x0 as 0x0000 1004 = =
comscion o | WP TEXAS INSTRUMENTS
Figure 2-2. SSC Mode
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2.3.2 Digitally-Controlled Oscillator (DCO) Mode for Frequency Increment and Decrement

1. On the PLL page, check the Enable DCO mode checkbox and set Enable register mode for DCO to
Enabled in the DCO Mode box.

2. Enter the Output Divider value, which is equal to VCO frequency divided by output frequency.
Enter the Freq Delta Target value in kHz

4. After the step size is set, toggle bits freq_inc_reg and freq_dec_reg to increase or decrease
frequency.

5. Observe the frequency change on a frequency counter, as oscilloscopes do not have enough
frequency resolution.

w

[F¥ TICS Pro - CDCEG214-01 — O *
File USBE communications Select Device Oplions Tools Default configuration Help

Read All Regs | Write All Regs | Scan 12C Bus

4 CDCEB214-01

User Controls
Raw Registers PLL | Recalibrate ‘ | Check Lock Status | | ocked Mﬁ“
Goto Outputs Page
oy Reference
Input Frequency Doubler/ Loop Filter vco =y
PLL (MHz) Divide Rp | 1.5kOhm  + - >
Outputs 50.0 PFD Freq (MHz) RP 2.335 ~ 2.625 GHz 4 | 000 1
EEPROM > 712 Y ™[200008 - |cPGain Shil 12630F v MHz
Cz | 603.7 pF v PSB
Burst Mode Zero Delay Mode (ZDM) 136ns  ~ |Lock Window - (4 .| —o00 »
- i kA Y| 124000 MHz —1 WMHz
ZDMOff  ~ | ZDM Enable i
3 | 1.2pF »
ZDM Clock Select i
ouT2 ~ . .
PLL Feedback Patl Frac Order 1 - IPLL Order
Fractional N Divider
Fraction
Integer Num OE
s + «
General = Context Den OE

Actual denominator for den = 0is 2724 = 16777216
tc_DCO_freq_delta tar

get

SSC  Enabessc

Down-spread ~ | Spread Type | 25MHz PFD, 0.5% ~ | SS5C Select
Output Divider:
DCO Mode EnzbieDeo Mode 51
Freq Delta Target: ;
T | Enable register ib.'.';i‘l‘_f..t.a._?_'_'?_e___.. Frequency Adjust
mode for DCO {1 | kHz [ freq_inc_req
s Freq Delta Actual: g
81F%] DCO Numerator Delta <——— | ~001005825 khz | | HTedsec g
Lock status is: Locked rlois e
Wrote Register R0x3 as 0x0003 0008 O
Wrote Register R0x3 as 0x0003 0018 -
comsconvocs . W9 TEXAS INSTRUMENTS
Figure 2-3. DCO Mode
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1.8-V and 3.3-V Power Supply

2.4 1.8-V and 3.3-V Power Supply

The 1.8-V LDO is enabled and disabled by jumper J26. The 3.3-V rail is disabled by default. To enable the
3.3-V rail, first populate the four 0-Q resistors: R64, R66, R68, and R70. After the resistors are populated,

the 3.3-V LDO is controlled by jumper J25.

WARNING
Do NOT enable 1.8-V and 3.3-V rails at the same time.

1.8V LDO=
3.3V LDO-,

XOUuT

[y]
o1
(5]
=
=
=
=
)
o

YVDDO34

Figure 2-4. Board Rework Guide to Enable 3.3-V Supply
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2.5 EEPROM

There are two ways to write to device EEPROM: direct access through a register content transfer.

2.5.1 Direct Access
1. Under Direct EEPROM Access, click the Write File to EEPROM button

2. Select the .hxt EEPROM file.

TICS Pro - CDCEG214-01

File USB communications

Select Device Oplions Tools Default configuration Help

Read All Regs | Write All Regs | Scan 12C Bus

« CDCEG214-01
User Controls
Raw Registers

Input

FLL
Qutputs
EEPROM

Burst Mode

General | Context

BETN_EEP_REGCOMMIT

EEPROM / NVM

Direct EEPROM Access

[—" Base

EEPROM
Image
*.hxt

|—> Page 1

— Page 0

| Read EEPROM to File |

| Write File to EEPROM | .

This flow reads or writes an EEPROM image directly to the EEPROM,
This Is inpedendant from the current device configuration,

Register Content Transfer

Base

Page 0

Registers| | _o

L. Page 1

Page O 5

Register to EEPROM |

This flow transfers the current device configuration from the device
registers into the selected EEPROM page and always to the base
page, which contains common settings to both pages.

The device shall be in the targeted application state (PLL locked).

[] update_crc 0

Wrote Register R0x3 as 0x0003 1000
‘Wrote Register R0x3 as 0x0003 0000
Wrote Register R0x3 as 0x0003 0000

Protocol: 12C

Gonnecton Wode: NSEENN {9 TEXAS INSTRUMENTS

Figure 2-5. Direct Access to EEPROM

SNAU244A—July 2019—Revised December 2019

Submit Documentation Feedback

Detailed Descriptions and Modes of Operations

Copyright © 2019, Texas Instruments Incorporated

13


http://www.ti.com
http://www.ti.com/feedbackform/techdocfeedback?litnum=SNAU244A

13 TEXAS
INSTRUMENTS

EEPROM www.ti.com

2.5.2 Register Content Transfer
1. Select the EEPROM page to write to from the Register Content Transfer drop-down menu

2. Click the Register to EEPROM button

(R Tics Pro - cocea214-01
File USB communications Select Device Oplions Tools Default configuration Help

Read All Regs | Write All Regs | Scan 12C Bus

4 CDCEG214-Q1
User Controls EEPROM / NVM
Raw Registers
Input Direct EEPROM Access Register Content Transfer
PLL
Qutputs
EEFPROM
Burst Mode [—. Base Base
EEPROM 0
B —.
Image Page 0 Page
* hxt Registers| | _o
|—> Page 1 c\_. Page 1
. Page' g -
General | Context
| Register to EEPROM |
BTM_EEP_REGCOMMIT i
- T | Read EEPROM to File | This flow transfers the current device configuration from the device
E = registers Into the selected EEPROM page and always to the base
| \Write File to EEPROM | page, which contains common settings to both pages.
The device shall be in the targeted application state (PLL locked).
This flow reads or writes an EEPROM image directly to the EEPROM,
This Is inpedendant from the current device configuration.
[] update_crc i}
Wrote Register R0x3 as 0x0003 1000 Eretoool o
Wrote Register R0x3 as 0x0003 0000 rotoco
‘Wrote Register R0x3 as 00003 0000 T -
Gonnecton tode: NSEENNN {9 TEXAS INSTRUMENTS

Figure 2-6. Register Content Transfer

2.5.3 Read EEPROM Content
To read EEPROM to .hxt file, click the Read EEPROM to file button under Direct EEPROM Access.
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Frequently Asked Questions - FAQ

3.1 USB2ANY Cannot Be Detected by TICS Pro

3.1.1 Identify USB2ANY

1. Inthe TICS Pro, go to USB communications — Interface and make sure USB2ANY is selected in
the Interface group.

2. Click Identify to see the blinking LED on the board.
If this does not work, try the next step.

hﬂ Communication Setup — 0 Y

Interface Select USB2ZANY
© USB2ANY 243A886E0F002300 v | [ ldentiy | Pprotocol RC -
TIHera
— . Scan 12C Bus
FTDI e USE Connected Bit Rate (kbps) | |
) DemoMode 400 v Set 12C Address | ox 68

Figure 3-1. USB2ANY Connection

3.1.2 Upgrade USB2ANY Firmware

If you are having issues with the USB2ANY, you can reload the firmware using the USB2ANY firmware
loader application. You can download it at http://www.ti.com/tool/USB2ANY (Explorer Software).

When the firmware is installed, navigate to the directory and select the USB2ANY firmware loader.

Remember that the S2 is the reset button in case you ever encounter a "hold down reset button while
plugging the USB cable" message.

SNAU244A—-July 2019—Revised December 2019 Frequently Asked Questions - FAQ 15
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NOTE: The firmware loader only works on Windows 7 or lower versions of Windows system. The
firmware does not work on the Windows 10 system at the time of this user manual

publication.

3.2 Device Not Found

If USB2ANY is connected, but the message "device not found" appears after scanning 12C bus, go to
User Controls page and make sure that the I2C_EN checkbox under the Program Pins is checked.

TICS Pro - CDCEG214-C31

— [m| X
File USBE communications Select Device Opfions Tools Default configuration Help
Read All Regs | Write All Regs | Scan |12C Bus
4 CDCEG214-01
chi_diffbuf_ibias_trim ch4_lvds_cmirim_dec
User Conirolg 0 0
Raw Registers E E
Input
PLL
Cutputs -
EEFROM
—_— Zero delay mode DCO mode SS5C mode
Burst Mode zdm_en freq_inc_dec_en freq_inc_dec_delta [lssc_en
ZDM Off hd freq_inc_dec_reg_mods 81 E ssc_sel
2dm clocksel Enabled M 25MHz PFD, 05%
ouT2 = [T freq_inc_reg ssc_type
[[] freq_dec_reg Down-spread =
-~
General | Context EEPROM write Generic Status EEPROM read
regcommit_page nvm_wr_data L1 nvmecommit nvmercerr nvm_rd_addr
Field Name: Page 0 - 0 [ update_crc 0K - 0
pl1_vcobuff_ldo_pd g E o - E
] regcommit [[] disable_crc
Register Name: RS nvmicrc nvm_rd_data
Start Bit : 8 nvm_wr_addr ee_lock OE DE
Stop Bit H
Length : 1 OE 10% nvmsere
Description: VCO DE
buffer LDO power down
oh: Power Up
1h: Power Down PFD
Type: R/W "
EEPROM: Y
Control: REG Program Fins
12C_EN
[71 DUT_PWR_EN
[ GFIO4
[ GPIO1
Lock status is: Locked
Protocol: 12C

Wrote Register R0x3 as 0x0003 0008
Wrote Register R0x3 as 0x0003 0018

comneconvoce | Wi TEXAS INSTRUMENTS

Figure 3-2. 12C_EN

3.3 How to Use External Microcontroller and External Power Supply
You can use an external USB2ANY (http://www.ti.com/tool/USB2ANY) and blue wire the EVM.

3.3.1 Use 3.3-V External Power Supply

First, follow the instructions on Section 2.4 to rework the board and enable 3.3-V rail. Then follow these

steps below:

1. Short J23. Short pins 2 and 3 of J25 and remove jumper for J26 to enable 3.3-V LDO and disable 1.8-

V LDO.

2. Short pins 2 and 3 of J6 and pins 2 and 3 of J10. The purpose is to disconnect the SDA and SCL pins

16 Frequently Asked Questions - FAQ
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How to Use External Microcontroller and External Power Supply

of DUT from on-board micocontroller and pull the SDA/SCL to VDDREF (3.3 V) through a 4.7-kQ

resistor.

o 0k

Short pins 1 and 2 of J12 to use SECREF and on-board crystal.
Remove all other jumpers (J7, J8, and J11).

Connect GND, 5 V to ground, and the 5-V supply separately.

Connect SDA (pin 2 of J6), SCL (pin 2 of J10), and GND to USB2ANY.

Refer to Figure 3-3 for details on how to connect these three wires to USB2ANY.

cio

RIS Ris

C

)

45 ggf SRR o)
C18 pgs c47 O

]
[o sma @

STATUS

CTRL

HW S

REFSEL

SMA_PRIREF _N

FE_M

SHMA_SFOL.

J15 7

B i SaE a1
! R37R33 R43Rt6

SHMA_OUTLIRP

Stih_SECREF _P IEEE

P | SMA
INSTRUMENTS

CDCE6214-Q1EVM

B f AW E i
#n53

C21 RS5_ R51 C20

48 SMA_DUTZN NS

iRrs7
gc3¢
vl C42
3t

(2}
=
pu
(=]
(=
Jix
W

T }
VDDO34

il

C15R44 _R40 C;B !

4
13
g
§

R5SR56__R52RE0
# 3T & o

&8

o T
SHMA_OUTOD

ol
SHMA_DUT4N

25
S W

J22

Figure 3-3. EVM Blue Wire Guide
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3.3.2 Connect SDA, SCL, and GND to USB2ANY

Refer to Figure 3-4 and connect the SDA, SCL and GND to pin 1, pin 2, and pin 5 of USB2ANY (J4 in
Figure 3-4) separately. The rectangle on the top indicates the slot of USB2ANY box.

X3 g¢+

(NIv) ajeaghseq
20av/601d9/0°9d

Bl
EF

aNo I @ Lova /

aNo @ @ EWMd
anNo @ @ 1X3 G+

oot

(@xLrsvn g (o) Levn
ADWIS)HHSHFOIDIT #d AINOSNAS/SOIHDNS td

100v/59d @ o 00av/¥ 9

E1NII0D43

MOOTDC1L0IdDI0 1 d

~434AN0LOIdDY/ 1 9d m @ +43HA | OIS0 Gd
0 |(© ()] %0
£20av/80Id=y/L9d @ @

LLNI/LINMA '
6 01
AS0)1dS/901dD/0Td O O TG s e

(1noaq) sieashses .
SI0S)IdS/ZOIdO/0 @ @ e RelECclied

(¥as)0Z1/001d9 m @ (19S)0Z4/1L01dOIT

Figure 3-4. USB2ANY Pin Connection
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4.1 Schematic

w
12C_EN_MSPa30 e GPIOEN TAOCLK PLO/TAOCLK/ACLK P20/TALY MSP430 SCS LA
B i o [
B o wmspa3o eepromsem 7S
s o 2 B
251 P3.0/UCBOSIMO/UCBOSOA PA.0/PM_UCBISTE/PM_UCALCLK e
2% P3.1/UCBOSOMI/UCBOSCL P4.1/PM_UCBISIMO/PM_UCBISDA o WISP_GPIOG/12C[SDA]
£la{ P3.4/UCAORXO/UCADSOMI P44/PM_UCAITO/PM UCAISIMO |2l MSPAS0 SIMO
S PAS/TBOS. P4.S/PM_UCALRXD/PM_UCALSOMI (g2l —MSP430 SOMI S
) P36/TBOS. 6/PM_NONE (3 o
s e [
MSPA30GPIO11_DUTGPIOA Mspas0 chiowl PG.O/CBO/AD B2
o - o [ispncrol s Po1/co1/a1 [ads
0GPI010_DUTGPIOL 821 P5.2/XT2N pozjcine [l
- 0 PS3XT200T po3/coas (bl
30pF PS.4IN poa/coas fad
=0 Ps.5/0UT Pos/cas /A [l .
» 7 — ot secicsops 20T TE—;
a P5.7/TB0L P6.7/CB7/AT = . o N_MSP430
1t [ [T A% easven 4 e B
" - Pro/cas/nL2 780 kS 1
I 300F S o] pr.1/cao/aa Pt kS
et P7.2/cBI0/ALE sz (@il
=
Sl 741802 piomo (a2
st vr571e03 ek (el
— 5 0. Pr2/mus [l
EXT3.3Y FAULT. ey p7.7/TB0CLK/MCLK P
= x
21 vig Puo/op bl
2200F 1
h VUSE 66 Jyuss vssu |61
awsst [ 24 ¢
avees sz &8
ES
a
L2 U
LTk 2 o1 e
wsp_2cPy 1 a3 " p PR 5 102
2 N
) g Lo o]
— e .
e
Lo,
° R17
o

Figure 4-1. USB
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VBUS_f8
NA +3.3v
= e <=250 mA
M s 1 1 s
USB_VBUS ) {=} N out VIN vout
1000 ohm -~ R60 s
D1
22 o —3
15MB5922BT3G R61 33k
4.7uF 4 EN GND 2 4 N/C GND 2 10uF
33k
TPS2051BDBVR ——=c
uF
VBUS_fB
NA
23
s _
™ N <= 250 mA
o2 = \ v LDO 3v3 EN (DO 1V8 EN v . 1 [ ooy |13 VDD 10O 3V3 (¢ o 100 313
1000 ohm
LDO 3V3 EN 3 EN
26 —=c
KDZ == WF - pee s e cap |8 47uF
15MB59228T3G O1uF
p! = LP5907QMFX-3.3Q1
+33v GND =
T 25 126 GND
’ GND
GND
Only 123 is opened, 124 can use an 123 Short: Select USB power supply (default) ’
external supply in the range of 3.6V - 5V 123 Open: Select external power supply fro J24  °UT-PWR_EN_MSP430 >
for LDO US and Us.
US, U6 LDO LP5907 EN pin has an internal 1-M ~ Q pulldown resistor to
hold the regulator off by default. For J25, 126, a shunt on pin 2 and pin 3
can enable LDOs, float pin 2 can disable LDOs, a shunt on pin 1 and pin
2 can make MCU control LDOS.
SUIIO_ruwei|\uul)
LDO Control
23 Enable
Open Disable
12McU
ue <=250 mA
Default 1.8V LDO enable setting: floating 25, shunt pin 2 and pin 3 for 126. v 1w o |1 VDD 100 IVB (¢ 100 1vs
Itis allowed enabled both LDOs. CDCE6214-Q1 supports mixed power 100 V8 EN 3
supplies. This board can use R64 - R71 to select power source for each 29 — =N 30
CDCE6214-Q1 VDD pin.
1uF DNP 4 N/C GND. 2 4.7uF
= LPS907QMFX-1.8Q1
GND
GND
GND

Figure 4-2. Power
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VDDREF

K VDD_REF_PLANE

vob_100_3v3 3

VoD_100_1ve )

R64 or R65 can select a power source for a VDD pin.

Only one 0 Ohm resistor can be soldered between them.

Default 1.8V: R64 is DNP. R65 is 0 Ohm.

VDDO12

voo_00_3v3 3

VoD_100_1v8 )

R66 or R67 can select a power source for a VDD pin
Only one 0 Ohm resistor can be soldered between them
Default 1.8V: R66 is DNP. R67 is 0 Ohm.

< vbD_012_PLANE

VDD_REF_PLANE ) {—} K voDREF VDD_012_PLANE ) {—} K vopo12
220 ohm 220 ohm
—=a31 =32 —C33 —=Cc34 =35 =36
1pF 4.7uF 0.01uF 1PF 4.7uF 0.01uF
GND GND
VDDVCO VDDO34
T ’ < vbD_vco_pLANE T < vDD_034_PLANE
RE9 R71
DNP o DNP o
VDD_LDO_3v3 ) VDD_LDO_3V3 )
VDD_LDO_1V8 ), VDD_LDO_1V8 )

R68 or R69 can select a power source for a VDD pin R70 or R71 can select a power source for a VDD pin.

Only one 0 Ohm resistor can be soldered between them Only one 0 Ohm resistor can be soldered between them.

Default 1.8V: R68 is DNP. R69 is 0 Ohm. Default 1.8V: R70is DNP. R71is 0 Ohm.

£B3 £B4
VDD_VCO_PLANE ) K vooveo VDD_034_PLANE ) K o034
220 ohm 220 ohm
—=c38 —=ca0 —=ca2
4.7uF 0.01uF 1PF 4.7uF 0.01uF
GND

Figure 4-3. Power Filter Distribution
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VDD_REF_PLANE »W
c7 c8
+3.3v 220F 4.7uF
2 R15 R16
086 oo ONY 100k $1.00k
l £ 1 vces veea |
SCL_MSP430 Zyd scis SCLA |2 SCL DUT >
PDN
SDA_MSP430 I S sDAB sDAA DA DUT I | |
4 5 sz P!
aND N e e ss
DNPC1l DNP
TCA9617BDGKR

= = £2
= = = GND- o TI

GND  GND GND R18

o -
R19
12C_EN_MsPa30 ) 4.7k

CDCE6214-Q1 PDN pin has an internal weak pullup resistor.

» GPIo1

» GPI02 D HW_SW_CTRL
VDD_REF_PLANE
DNP. DNP
+33V
N L J— R26 N - L J— N =
VDDREF = = 4.99 VDDREF = = VDDREF =
GND  GND GND  GND GND
Default J7 pin2 - 127 pin 1 Default shunt J6 pin 2 -9 pin 1 Default float
MSP430GPIO10_DUTGPIO1  py——————
DNP
MSP430GPIO11_DUTGPIO4. ))—T—— T
DNP DNP
DNP DNP
= — = GND  GND
GND  GND GND okb
» GPIO4 D REFSEL
12C_EN_MSP430 >>—, Low SECREF
High PRIREF

Internal weak pullup

R33
N N -
VDDREF = 4.99  VDDREF =
GND

N —
= VDDREF =
GND

Default shunt J11 pin 2 - J28 pin 1

Figure 4-4. Level Shifter

Default shunt J10 pin 2 - J13 pin 1 Default shunt pin 1-2

22 Schematic and Layout

SNAU244A—July 2019—Revised December 2019

Submit Documentation Feedback
Copyright © 2019, Texas Instruments Incorporated


http://www.ti.com
http://www.ti.com/feedbackform/techdocfeedback?litnum=SNAU244A

13 TEXAS
INSTRUMENTS

www.ti.com Schematic
a1 o)
SMA_PRIREF_P 1l REF SMA P Il PRIREF P
4] 4]
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Ul Ul VDDO12 16 -
0.1uF 0.1uF vopo1z 3 vopo-12 ourzp 12 QUT2 P outzp
VDDO34 ) YBDO34 15 _{vbpo_34 ourzN 1L OUT2 N éouTzN
DNP
REFSEL ) REFSEL 4 of REFSEL outs_p 1‘; OUT3 P outsp
ouTs N OUT3 N ouT3n
HW_SW_CTRL ) HW SW CTRL 23 of yw_sw_CTRL
outsp 10 QUTA P oursp
ERIREE P 5 ] PRIREF_P outs N -2 L ouTaN
PRIREF N B0 | S5
- 8 PDN
PON PON
ECREF P 1, [ S
SECREF N PM| 2 AL
R4 2 s
01 A
= DAP R e GPI02 PIN___19,] ¢ a/cpio i
GPIO3 GPIO3 PIN 12 1 51 /Gpio3
GPIO4 3 eC 11 o o/Gpioa AP |22
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DNP
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Figure 4-5. Input and Clock Generator
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EVM Default
1
| OUT1 LP-HCSL 50 Ohm scope | OUT3 AC-LVDS Hi-Z Probe |
Il
114 I
R34 R3S 1 SMA_OUTO | OUT2 AC-LVDS Hi-Z Probe | OUT4 LP-HCSL 50 Ohm scope |
ouro 3 T Il
0 0
DNP "'
GND
GND
56 " 115 58 c18 16
R: R37 R:
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0 0 0 0.1uF
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R4S R46 R47
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Figure 4-6. Outputs
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H1 H2 H3 H4 — — —
C . C . C . C 1 - - - Shunt Table
NY PMS 440 0025 PH NY PMS 440 0025 PH NY PMS 440 0025 PH NY PMS 440 0025 PH ST ST 'E Shunt Pinheader Contacts
SH1 16 2-4
H5 H6 H7 H8
© © © =) = = p :
D :) D SH3 18 2
1902C 1902C 1902C 1902C s S5 e
SH4 J11 2
SH5 J10 2-4
:D ::) :D SH6 112 1-2
I L L SH7 123 1-2
SH7 SH8 SH9
SH8 125 1-2
DNP DNP DNP DNP DNP DNP
SH9 126 2-3
PCB PCB
LOGO LOGO
Texas Instruments FCC disclaimer
CE Mark
PCB
LOGO
WEEE logo
771
Assembly Note
These assemblies are ESD sensitive, ESD precautions shall be observed.
772
Assembly Note
These assemblies must be clean and free from flux and all contaminants. Use of no clean flux is not acceptable.
773
Assembly Note
These assemblies must comply with workmanship standards IPC-A-610 Class 2, unless otherwise specified.
Figure 4-7. EVM Hardware
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4.2 Layout
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Figure 4-8. PCB Layer 1: Top Layer Composite

26 Schematic and Layout SNAU244A—July 2019—Revised December 2019
Submit Documentation Feedback

Copyright © 2019, Texas Instruments Incorporated


http://www.ti.com
http://www.ti.com/feedbackform/techdocfeedback?litnum=SNAU244A

13 TEXAS
INSTRUMENTS

www.ti.com Layout

O
O
O
O
O
O
O
O
O
O
O
O
O
O

Figure 4-9. PCB Layer 2: Middle Layer
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Figure 4-10. PCB Layer 3: Middle Layer
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Figure 4-11. PCB Layer 4: Bottom Layer Composite
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STANDARD TERMS FOR EVALUATION MODULES

Delivery: Tl delivers Tl evaluation boards, kits, or modules, including any accompanying demonstration software, components, and/or
documentation which may be provided together or separately (collectively, an “EVM” or “EVMSs”) to the User (“User”) in accordance
with the terms set forth herein. User's acceptance of the EVM is expressly subject to the following terms.

1.1

EVMs are intended solely for product or software developers for use in a research and development setting to facilitate feasibility
evaluation, experimentation, or scientific analysis of Tl semiconductors products. EVMs have no direct function and are not
finished products. EVMs shall not be directly or indirectly assembled as a part or subassembly in any finished product. For
clarification, any software or software tools provided with the EVM (“Software”) shall not be subject to the terms and conditions
set forth herein but rather shall be subject to the applicable terms that accompany such Software

EVMs are not intended for consumer or household use. EVMs may not be sold, sublicensed, leased, rented, loaned, assigned,
or otherwise distributed for commercial purposes by Users, in whole or in part, or used in any finished product or production
system.

Limited Warranty and Related Remedies/Disclaimers:

2.1

2.2

2.3

These terms do not apply to Software. The warranty, if any, for Software is covered in the applicable Software License
Agreement.

Tl warrants that the TI EVM will conform to Tl's published specifications for ninety (90) days after the date Tl delivers such EVM
to User. Notwithstanding the foregoing, Tl shall not be liable for a nonconforming EVM if (a) the nonconformity was caused by
neglect, misuse or mistreatment by an entity other than Tl, including improper installation or testing, or for any EVMs that have
been altered or modified in any way by an entity other than TI, (b) the nonconformity resulted from User's design, specifications
or instructions for such EVMs or improper system design, or (¢) User has not paid on time. Testing and other quality control
technigues are used to the extent Tl deems necessary. Tl does not test all parameters of each EVM.
User's claims against Tl under this Section 2 are void if User fails to notify Tl of any apparent defects in the EVMs within ten (10)
business days after delivery, or of any hidden defects with ten (10) business days after the defect has been detected.

TI's sole liability shall be at its option to repair or replace EVMs that fail to conform to the warranty set forth above, or credit
User's account for such EVM. Tl's liability under this warranty shall be limited to EVMs that are returned during the warranty
period to the address designated by Tl and that are determined by Tl not to conform to such warranty. If Tl elects to repair or
replace such EVM, Tl shall have a reasonable time to repair such EVM or provide replacements. Repaired EVMs shall be
warranted for the remainder of the original warranty period. Replaced EVMs shall be warranted for a new full ninety (90) day
warranty period.

WARNING

Evaluation Kits are intended solely for use by technically qualified,
professional electronics experts who are familiar with the dangers
and application risks associated with handling electrical mechanical
components, systems, and subsystems.

User shall operate the Evaluation Kit within TI’s recommended
guidelines and any applicable legal or environmental requirements
as well as reasonable and customary safeguards. Failure to set up

and/or operate the Evaluation Kit within TI’s recommended
guidelines may result in personal injury or death or property
damage. Proper set up entails following TI’s instructions for
electrical ratings of interface circuits such as input, output and
electrical loads.

NOTE:

EXPOSURE TO ELECTROSTATIC DISCHARGE (ESD) MAY CAUSE DEGREDATION OR FAILURE OF THE EVALUATION
KIT; T RECOMMENDS STORAGE OF THE EVALUATION KIT IN A PROTECTIVE ESD BAG.
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3 Regulatory Notices:

3.1

3.2

United States
3.1.1  Notice applicable to EVMs not FCC-Approved:

FCC NOTICE: This kit is designed to allow product developers to evaluate electronic components, circuitry, or software
associated with the kit to determine whether to incorporate such items in a finished product and software developers to write
software applications for use with the end product. This kit is not a finished product and when assembled may not be resold or
otherwise marketed unless all required FCC equipment authorizations are first obtained. Operation is subject to the condition
that this product not cause harmful interference to licensed radio stations and that this product accept harmful interference.
Unless the assembled kit is designed to operate under part 15, part 18 or part 95 of this chapter, the operator of the kit must
operate under the authority of an FCC license holder or must secure an experimental authorization under part 5 of this chapter.

3.1.2 For EVMs annotated as FCC — FEDERAL COMMUNICATIONS COMMISSION Part 15 Compliant:

CAUTION

This device complies with part 15 of the FCC Rules. Operation is subject to the following two conditions: (1) This device may not
cause harmful interference, and (2) this device must accept any interference received, including interference that may cause
undesired operation.

Changes or modifications not expressly approved by the party responsible for compliance could void the user's authority to
operate the equipment.

FCC Interference Statement for Class A EVM devices

NOTE: This equipment has been tested and found to comply with the limits for a Class A digital device, pursuant to part 15 of
the FCC Rules. These limits are designed to provide reasonable protection against harmful interference when the equipment is
operated in a commercial environment. This equipment generates, uses, and can radiate radio frequency energy and, if not
installed and used in accordance with the instruction manual, may cause harmful interference to radio communications.
Operation of this equipment in a residential area is likely to cause harmful interference in which case the user will be required to
correct the interference at his own expense.

FCC Interference Statement for Class B EVM devices

NOTE: This equipment has been tested and found to comply with the limits for a Class B digital device, pursuant to part 15 of
the FCC Rules. These limits are designed to provide reasonable protection against harmful interference in a residential
installation. This equipment generates, uses and can radiate radio frequency energy and, if not installed and used in accordance
with the instructions, may cause harmful interference to radio communications. However, there is no guarantee that interference
will not occur in a particular installation. If this equipment does cause harmful interference to radio or television reception, which
can be determined by turning the equipment off and on, the user is encouraged to try to correct the interference by one or more
of the following measures:

* Reorient or relocate the receiving antenna.

* Increase the separation between the equipment and receiver.

» Connect the equipment into an outlet on a circuit different from that to which the receiver is connected.
« Consult the dealer or an experienced radio/TV technician for help.

Canada

3.2.1  For EVMs issued with an Industry Canada Certificate of Conformance to RSS-210 or RSS-247

Concerning EVMs Including Radio Transmitters:

This device complies with Industry Canada license-exempt RSSs. Operation is subject to the following two conditions:

(1) this device may not cause interference, and (2) this device must accept any interference, including interference that may
cause undesired operation of the device.

Concernant les EVMs avec appareils radio:

Le présent appareil est conforme aux CNR d'Industrie Canada applicables aux appareils radio exempts de licence. L'exploitation
est autorisée aux deux conditions suivantes: (1) I'appareil ne doit pas produire de brouillage, et (2) l'utilisateur de I'appareil doit
accepter tout brouillage radioélectrique subi, méme si le brouillage est susceptible d'en compromettre le fonctionnement.

Concerning EVMs Including Detachable Antennas:

Under Industry Canada regulations, this radio transmitter may only operate using an antenna of a type and maximum (or lesser)
gain approved for the transmitter by Industry Canada. To reduce potential radio interference to other users, the antenna type
and its gain should be so chosen that the equivalent isotropically radiated power (e.i.r.p.) is not more than that necessary for
successful communication. This radio transmitter has been approved by Industry Canada to operate with the antenna types
listed in the user guide with the maximum permissible gain and required antenna impedance for each antenna type indicated.
Antenna types not included in this list, having a gain greater than the maximum gain indicated for that type, are strictly prohibited
for use with this device.
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3.3

Concernant les EVMs avec antennes détachables

Conformément a la réglementation d'Industrie Canada, le présent émetteur radio peut fonctionner avec une antenne d'un type et
d'un gain maximal (ou inférieur) approuvé pour I'émetteur par Industrie Canada. Dans le but de réduire les risques de brouillage
radioélectrique a l'intention des autres utilisateurs, il faut choisir le type d'antenne et son gain de sorte que la puissance isotrope
rayonnée équivalente (p.i.r.e.) ne dépasse pas lintensité nécessaire a I'établissement d'une communication satisfaisante. Le
présent émetteur radio a été approuvé par Industrie Canada pour fonctionner avec les types d'antenne énumérés dans le
manuel d'usage et ayant un gain admissible maximal et I'impédance requise pour chaque type d'antenne. Les types d'antenne
non inclus dans cette liste, ou dont le gain est supérieur au gain maximal indiqué, sont strictement interdits pour I'exploitation de
I'émetteur
Japan
3.3.1 Notice for EVMs delivered in Japan: Please see http://www.tij.co.jp/Isds/ti_ja/general/eStore/notice_01.page BAE A (C
BAThBEAETY b, R—RIZDOVTRE, ROEZHEZEBIEEL,
http://www tij.co.jp/Isds/ti_ja/general/eStore/notice_01.page

3.3.2 Notice for Users of EVMs Considered “Radio Frequency Products” in Japan: EVMs entering Japan may not be certified
by Tl as conforming to Technical Regulations of Radio Law of Japan.

If User uses EVMs in Japan, not certified to Technical Regulations of Radio Law of Japan, User is required to follow the
instructions set forth by Radio Law of Japan, which includes, but is not limited to, the instructions below with respect to EVMs
(which for the avoidance of doubt are stated strictly for convenience and should be verified by User):

1. Use EVMs in a shielded room or any other test facility as defined in the notification #173 issued by Ministry of Internal
Affairs and Communications on March 28, 2006, based on Sub-section 1.1 of Article 6 of the Ministry’s Rule for
Enforcement of Radio Law of Japan,

2. Use EVMs only after User obtains the license of Test Radio Station as provided in Radio Law of Japan with respect to
EVMs, or

3. Use of EVMs only after User obtains the Technical Regulations Conformity Certification as provided in Radio Law of Japan
with respect to EVMs. Also, do not transfer EVMs, unless User gives the same notice above to the transferee. Please note
that if User does not follow the instructions above, User will be subject to penalties of Radio Law of Japan.
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3. REEBHAMHEMBEEAVEEL,

BE, AEAE. L0 "TCHEACHLEOTOER, Z2FEL. BEACEALZVRY, BE, BETERZLVEOELET,
tiRZzEBFEFEVEEE. EREDCARNIERAEC ARSI H2 L 2IERB<LEETV, BETHFYR
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3.3.3 Notice for EVMs for Power Line Communication: Please see http://www.tij.co.jp/Isds/ti_ja/general/eStore/notice_02.page

BHEMERBEECODVTORRTY FEHEVICEZIBOEESHEICOVTR, KOEIHZEIBILEE W, hitp/
/www. tij.co.jp/Isds/ti_ja/general/eStore/notice_02.page

3.4 European Union

3.4.1 For EVMs subject to EU Directive 2014/30/EU (Electromagnetic Compatibility Directive):

This is a class A product intended for use in environments other than domestic environments that are connected to a
low-voltage power-supply network that supplies buildings used for domestic purposes. In a domestic environment this
product may cause radio interference in which case the user may be required to take adequate measures.
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EVM Use Restrictions and Warnings:

4.1 EVMS ARE NOT FOR USE IN FUNCTIONAL SAFETY AND/OR SAFETY CRITICAL EVALUATIONS, INCLUDING BUT NOT
LIMITED TO EVALUATIONS OF LIFE SUPPORT APPLICATIONS.

4.2 User must read and apply the user guide and other available documentation provided by Tl regarding the EVM prior to handling
or using the EVM, including without limitation any warning or restriction notices. The notices contain important safety information
related to, for example, temperatures and voltages.

4.3 Safety-Related Warnings and Restrictions:

4.3.1 User shall operate the EVM within TI's recommended specifications and environmental considerations stated in the user
guide, other available documentation provided by TI, and any other applicable requirements and employ reasonable and
customary safeguards. Exceeding the specified performance ratings and specifications (including but not limited to input
and output voltage, current, power, and environmental ranges) for the EVM may cause personal injury or death, or
property damage. If there are questions concerning performance ratings and specifications, User should contact a Tl
field representative prior to connecting interface electronics including input power and intended loads. Any loads applied
outside of the specified output range may also result in unintended and/or inaccurate operation and/or possible
permanent damage to the EVM and/or interface electronics. Please consult the EVM user guide prior to connecting any
load to the EVM output. If there is uncertainty as to the load specification, please contact a Tl field representative.
During normal operation, even with the inputs and outputs kept within the specified allowable ranges, some circuit
components may have elevated case temperatures. These components include but are not limited to linear regulators,
switching transistors, pass transistors, current sense resistors, and heat sinks, which can be identified using the
information in the associated documentation. When working with the EVM, please be aware that the EVM may become
very warm.

4.3.2 EVMs are intended solely for use by technically qualified, professional electronics experts who are familiar with the
dangers and application risks associated with handling electrical mechanical components, systems, and subsystems.
User assumes all responsibility and liability for proper and safe handling and use of the EVM by User or its employees,
affiliates, contractors or designees. User assumes all responsibility and liability to ensure that any interfaces (electronic
and/or mechanical) between the EVM and any human body are designed with suitable isolation and means to safely
limit accessible leakage currents to minimize the risk of electrical shock hazard. User assumes all responsibility and
liability for any improper or unsafe handling or use of the EVM by User or its employees, affiliates, contractors or
designees.

4.4 User assumes all responsibility and liability to determine whether the EVM is subject to any applicable international, federal,
state, or local laws and regulations related to User's handling and use of the EVM and, if applicable, User assumes all
responsibility and liability for compliance in all respects with such laws and regulations. User assumes all responsibility and
liability for proper disposal and recycling of the EVM consistent with all applicable international, federal, state, and local
requirements.

Accuracy of Information: To the extent Tl provides information on the availability and function of EVMs, Tl attempts to be as accurate
as possible. However, Tl does not warrant the accuracy of EVM descriptions, EVM availability or other information on its websites as
accurate, complete, reliable, current, or error-free.

Disclaimers:

6.1 EXCEPT AS SET FORTH ABOVE, EVMS AND ANY MATERIALS PROVIDED WITH THE EVM (INCLUDING, BUT NOT
LIMITED TO, REFERENCE DESIGNS AND THE DESIGN OF THE EVM ITSELF) ARE PROVIDED "AS IS" AND "WITH ALL
FAULTS." TI DISCLAIMS ALL OTHER WARRANTIES, EXPRESS OR IMPLIED, REGARDING SUCH ITEMS, INCLUDING BUT
NOT LIMITED TO ANY EPIDEMIC FAILURE WARRANTY OR IMPLIED WARRANTIES OF MERCHANTABILITY OR FITNESS
FOR A PARTICULAR PURPOSE OR NON-INFRINGEMENT OF ANY THIRD PARTY PATENTS, COPYRIGHTS, TRADE
SECRETS OR OTHER INTELLECTUAL PROPERTY RIGHTS.

6.2 EXCEPT FOR THE LIMITED RIGHT TO USE THE EVM SET FORTH HEREIN, NOTHING IN THESE TERMS SHALL BE
CONSTRUED AS GRANTING OR CONFERRING ANY RIGHTS BY LICENSE, PATENT, OR ANY OTHER INDUSTRIAL OR
INTELLECTUAL PROPERTY RIGHT OF TI, ITS SUPPLIERS/LICENSORS OR ANY OTHER THIRD PARTY, TO USE THE
EVM IN ANY FINISHED END-USER OR READY-TO-USE FINAL PRODUCT, OR FOR ANY INVENTION, DISCOVERY OR
IMPROVEMENT, REGARDLESS OF WHEN MADE, CONCEIVED OR ACQUIRED.

USER'S INDEMNITY OBLIGATIONS AND REPRESENTATIONS. USER WILL DEFEND, INDEMNIFY AND HOLD TI, ITS
LICENSORS AND THEIR REPRESENTATIVES HARMLESS FROM AND AGAINST ANY AND ALL CLAIMS, DAMAGES, LOSSES,
EXPENSES, COSTS AND LIABILITIES (COLLECTIVELY, "CLAIMS") ARISING OUT OF OR IN CONNECTION WITH ANY
HANDLING OR USE OF THE EVM THAT IS NOT IN ACCORDANCE WITH THESE TERMS. THIS OBLIGATION SHALL APPLY
WHETHER CLAIMS ARISE UNDER STATUTE, REGULATION, OR THE LAW OF TORT, CONTRACT OR ANY OTHER LEGAL
THEORY, AND EVEN IF THE EVM FAILS TO PERFORM AS DESCRIBED OR EXPECTED.
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8.

10.

Limitations on Damages and Liability:

8.1

8.2

General Limitations. IN NO EVENT SHALL Tl BE LIABLE FOR ANY SPECIAL, COLLATERAL, INDIRECT, PUNITIVE,
INCIDENTAL, CONSEQUENTIAL, OR EXEMPLARY DAMAGES IN CONNECTION WITH OR ARISING OUT OF THESE
TERMS OR THE USE OF THE EVMS , REGARDLESS OF WHETHER Tl HAS BEEN ADVISED OF THE POSSIBILITY OF
SUCH DAMAGES. EXCLUDED DAMAGES INCLUDE, BUT ARE NOT LIMITED TO, COST OF REMOVAL OR
REINSTALLATION, ANCILLARY COSTS TO THE PROCUREMENT OF SUBSTITUTE GOODS OR SERVICES, RETESTING,
OUTSIDE COMPUTER TIME, LABOR COSTS, LOSS OF GOODWILL, LOSS OF PROFITS, LOSS OF SAVINGS, LOSS OF
USE, LOSS OF DATA, OR BUSINESS INTERRUPTION. NO CLAIM, SUIT OR ACTION SHALL BE BROUGHT AGAINST TI
MORE THAN TWELVE (12) MONTHS AFTER THE EVENT THAT GAVE RISE TO THE CAUSE OF ACTION HAS
OCCURRED.

Specific Limitations. IN NO EVENT SHALL TI'S AGGREGATE LIABILITY FROM ANY USE OF AN EVM PROVIDED
HEREUNDER, INCLUDING FROM ANY WARRANTY, INDEMITY OR OTHER OBLIGATION ARISING OUT OF OR IN
CONNECTION WITH THESE TERMS, , EXCEED THE TOTAL AMOUNT PAID TO Tl BY USER FOR THE PARTICULAR
EVM(S) AT ISSUE DURING THE PRIOR TWELVE (12) MONTHS WITH RESPECT TO WHICH LOSSES OR DAMAGES ARE
CLAIMED. THE EXISTENCE OF MORE THAN ONE CLAIM SHALL NOT ENLARGE OR EXTEND THIS LIMIT.

Return Policy. Except as otherwise provided, Tl does not offer any refunds, returns, or exchanges. Furthermore, no return of EVM(s)
will be accepted if the package has been opened and no return of the EVM(s) will be accepted if they are damaged or otherwise not in
a resalable condition. If User feels it has been incorrectly charged for the EVM(s) it ordered or that delivery violates the applicable
order, User should contact TI. All refunds will be made in full within thirty (30) working days from the return of the components(s),
excluding any postage or packaging costs.

Governing Law: These terms and conditions shall be governed by and interpreted in accordance with the laws of the State of Texas,
without reference to conflict-of-laws principles. User agrees that non-exclusive jurisdiction for any dispute arising out of or relating to
these terms and conditions lies within courts located in the State of Texas and consents to venue in Dallas County, Texas.
Notwithstanding the foregoing, any judgment may be enforced in any United States or foreign court, and Tl may seek injunctive relief
in any United States or foreign court.

Mailing Address: Texas Instruments, Post Office Box 655303, Dallas, Texas 75265
Copyright © 2019, Texas Instruments Incorporated
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IMPORTANT NOTICE AND DISCLAIMER

TI PROVIDES TECHNICAL 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 AND 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 skilled developers designing with Tl products. You are solely responsible for (1) selecting the appropriate
TI 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 resources are subject to change without notice. Tl grants you
permission to use these resources only for development of an application that uses the Tl products described in the resource. Other
reproduction and display of these resources is prohibited. No license is granted to any other Tl intellectual property right or to any third
party intellectual property right. Tl disclaims responsibility for, and you will fully indemnify Tl and its representatives against, any claims,
damages, costs, losses, and liabilities arising out of your use of these resources.

TI's products are provided subject to TI's Terms of Sale (www.ti.com/legal/termsofsale.html) or other applicable terms available either on
ti.com or provided in conjunction with such Tl products. TI’s provision of these resources does not expand or otherwise alter TI's applicable
warranties or warranty disclaimers for Tl products.

Mailing Address: Texas Instruments, Post Office Box 655303, Dallas, Texas 75265
Copyright © 2019, Texas Instruments Incorporated
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