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ABSTRACT

The LMK5C33216EVM is an evaluation module for the LMK5C33216 Network Clock Generator and
Synchronizer. The EVM can be used for device evaluation, compliance testing, and system prototyping.
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1 Introduction
Overview

The LMK5C33216EVM is an evaluation module for the LMK5C33216 Network Clock Generator and
Synchronizer. The EVM can be used for device evaluation, compliance testing, and system prototyping. The
LMK5C33216 integrates three Analog PLLs (APLL) and three Digital PLLs (DPLL) with programmable loop
bandwidth. The EVM includes SMA connectors for clock inputs, oscillator inputs, and clock outputs to interface
the device with 50-Q test equipment.

The onboard TCXO allows the LMK5C33216 to be evaluated in free-running, locked, or holdover mode of
operation. The EVM can be configured through the onboard USB microcontroller (MCU) interface using a PC
with TI's TICS Pro software graphical user interface (GUI). TICS Pro can be used to program the LMK5C33216
registers.

Features

+ LMK5C33216 DUT
What is Included

+ LMK5C33216EVM
What is Needed

*  Windows PC with TICS Pro Software GUI
* Test Equipment
— DC power supply (5V, 2 A)
Real-time oscilloscope
Source signal analyzer
Precision frequency counter
Signal generator / reference clock

In Figure 1-1, jumper position is shown by the red markings. Dip switch positions are shown be either a green
box (for ON) or red box (for OFF) in the appropriate location.
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Figure 1-1. LMK5C33216EVM Default Setting of Jumpers and Dip Switches
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2 EVM Quick Start

Table 2-1 describes the default jumper positions for the EVM to power the device from a single 4.5 V supply
provided to VIN1. In positional information about jumpers, adj des means jumper is placed adjacent to
designator. Opp des means jumper is placed opposite designator.

Table 2-1. Default Jumper and DIP Switch Settings

CATEGORY REF DES POSITION DESCRIPTION
Power JP1 1-2 (adj des) DUT VDD = 3.3 V from LDO1 provided by U3.
JP2 1-2 (adj des) DUT VDDO = 3.3 V from LDO2 rail provided by U3.
JP3 1-2 (adj des) LDO3 IN powered from VIN1 external supply.
JP4 1-2 (adj des) XO VCC =3.3V from LDO3.
Communication JP5 1-2, 3-4 Connect 12C from onboard USB2ANY to DUT
LMK5C33216 Control Pins S3 S5[1:2] = OFF SCS_ADD = no pull-up or pull-down.
S1, S2, 84 Sx[1,2] = OFF Enable 3.9k pull-down on GPIO0, GPIO1, and GPI02
Sx[3,4] = ON

To begin using the LMK5C33216, follow the steps below.

Hardware Setup

1.

Verify the EVM default jumper and DIP switch settings shown in Table 3-1.

2. Connect Power, +4.5 V from an external DC power supply (2-A limit), see Figure 3-2.
a. To VIN1 & GND terminals on header J1 (pins 1 and 4), or
b. To VIN1 SMA connector J2.

3. Connect references.

a. 156.25 MHz reference clock to INO_P/N and/or,
b. 10 MHz reference clock to IN1_P/N

4. Connect USB cable to USB port at J41.

Software Setup

1. If not already installed, install TICS Pro software from T| website:

2. If the MATLAB R2015b (9.0)* 64-bit runtime is not already installed, download and install from MathWorks
website. While optional for programming and evaluating the default profile settings, the Matlab Runtime is
necessary for any application that needs to modify the DPLL loop filter settings. See

3. Start TICS Pro software

4. Select the LMK5C33216 profile from Select Device — Network Synchronizer Clock (Digital PLLs) —
LMK5C33216

5. Confirm communications with board by

a. From the menu bar, click USB communications.
b. Click Interface
c. In Communication Setup pop-up window.
i. Ensure USB2ANY is selected as the interface.
ii. In case of multiple USB2ANY, select desired interface. If a USB2ANY is currently in use in another
TICS Pro, you must release that interface by changing its interface setting to DemoMode
iii. Click identify to blink LED illustrated in Figure 2-1. This confirms you are connected to the board you
expect.
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Power DUT with LDO:
VINI=36Vto5V (2A)

e K0 PWR
— VINZ not used.

Da I VOO PWR

o: il vDDO PWR Power DUT directly:
DHE UsB VIN1 (VDD) = 3.3 V (1 A)
B scikBusyY VINZ (VDDO) = 3.3V (1 A}

l.T Y Fia - 2 -
F B VINT to LDD2

VDDO Supply

Figure 2-1. USB LED

Program LMK5C33216

1. Toggle switch S5 (PDN/RESET).
2. Program all the registers by...
a. Pressing Write All Regs button in toolbar
b. From the menu bar click USB Communications then click Write All Registers, or
c. Pressing Ctrl + L.
Current consumption should be approximately 1.15 A.
4. Check LMK5C33216 Status
a. Status Page of GUI
b. Click Read Status Bits
c. To clear latched bits.
i. Press Clear Latched Bits button
ii. Read Status Bits
d. It may take some time for the DPLL status bits to reflect lock.

w
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Figure 2-2. Read Status Bits
Measure

Measurements may now be made at the clock outputs.
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3 EVM Configuration

The LMK5C33216 is a highly configurable clock chip with multiple power domains, PLL domains, and clock input
and output domains. To support a wide range of LMK5C33216 use cases, the EVM was designed with more
flexibility and functionality than needed to implement the chip in a customer system application.

This section describes the power, logic, and clock input and output interfaces on the EVM, as well as how to
connect, set up, and operate the EVM. Refer to Figure 4-1.

Table 3-1. Key Components REF DES and Descriptions

ITEM NO. REF DES DESCRIPTION
1 U1 LMK5C33216 DUT
A J1 (VIN1 terminal block header), or
2 External Supply, +5 V using default configuration.
B J2 (VIN1 SMA) Not populated by default
A Y1, or
3
B J8
SMA Ports for DUT Clock Inputs (INO_P/N and
4 J4/5, J6/7 IN1_P/IN)
Jo/11, J10/12, J13/15, J14/16, J17/19, J18/20,
5 J21/J23, J22/24, J25/27, J26/28, J29/31, SMA Ports for DUT Clock Outputs
J30/32, J33/35, J34/36, J37/39, J38/40
Normally open. Push button for DUT power down
6 S5 (PDN pin). Connect R76 to enable control of the
PDN pin through the GUI
Jumper Header for [2C/SPI interface (MCU to
7 JP5
DUT)
8 D6 SCL or SCK busy indication LED.
9 J41 USB Port for MCU
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Figure 3-1. Key Components - EVM Top Side

3.1 Power Supply
The LMK5C33216 has VDD and VDDO supply pins that operate from 3.3 V 1 5%.

J1 is the main power terminal to the external power supply. Power SMA port VIN1 (J2) provides an alternative
connector style to apply power through coax cable. By default this SMA connector is not populated.

On the EVM, the default power configuration uses the onboard LDO regulators to power all VDD and VDDO pins
from an external 5-V supply input VIN1 to J1 (or J2). A Dual LDO regulator (U3) is used to power the VDD and
VDDO rails of the DUT and its peripheral circuitry. A separate LDO regulator (U4),also supplied from VIN1, is
used to power the onboard XO circuits.
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Note
Not every power connection is used or required to operate the EVM. Other power configurations are
possible. See the power schematics in Figure 4-1 and Figure 4-2.

LDO3 Input for XO:

Select VIN1
xo—:aRG[:Dl]ms 1P (LDOIN) or VIN3

Power XO: m v
Select LDO3 it roig x OUTZ_P

LDO3 INPUT

c
n: VINZ

Power DUT with LDO:
osimmE] X0 PWR VINI=36Vto5V(2A)

03] VDD PWR VIN2 not used.

o4 im] VDDO PWR Power DUT directly:
D12 i) USB VIN1 (VDD) =33V (1A)
rss [ Wos | SCLK BUSY VIN2 (VDDO)=3.3V(1A)

LDO2

P24
vDDO
@ E VIN1 to LDO2

USER NOTE: s R 100E_ 500 % . VIN1<=—

M VIN2 Direct

c7 i@vmz b
co ]
cs

VDD Supply: " BVIN® to LDOY
Select LDO1 - ] VDD Supply

Out Voltage nz\@"mzm - VIN2

N Cc &

LMK5C33216EVM
For evaluation only; not FCC approved for resale
PWR
(1) .
GND( 1) Input Supply:
5V to VIN1 on
either J1 or J2

Figure 3-2. Default Power Jumper Configuration

Figure 3-2 shows the default power jumper locations and settings. Table 3-2 shows the suggested power
configurations for the DUT.

Table 3-2. Suggested Power Configurations

CONNECTION NAME ONBOARD LDO REGULATORS DIRECT EXTERNAL SUPPLIES
(DEFAULT)
VD =3.3V (LDO1) VDD = 3.3 V (EXT. VIN1)
VDDO = 3.3V (LDO2) VDDO = 3.3 V (EXT. VIN2)

J1 PWR Pin 1 (VIN1): Connect to external 5-V Pin 1 (VIN1): Connect to external 3.3-V supply
supply Pin 2 (VIN2): Connect to external 3.3-V supply Pin 3
Pin 2 (VIN2): n/a (VIN3): n/a
Pin 3 (VIN3): n/a Pin 4 (GND): Connect to supply ground
Pin 4 (GND): Connect to supply ground

JP1 VDD Tie pins 1-2 (adjacent to designator) to Tie pins 2-3 (opposite to designator) to select
select 3.3 V from LDO1 to VDD Plane external VIN1 to VDD Plane

JP2 VDDO Tie pins 1-2 (adjacent to designator) to Tie pins 2-3 (opposite to designator) to select

select 3.3 V from LDO2 to VDDO Plane external VIN2 to VDDO Plane

3.2 Logic Inputs and Outputs

The logic I/O pins of the DUT support different functions depending on the device start-up mode chosen by the
GPIO1 input level upon POR.
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The default logic input pin states are determined by onboard pullup or pulldown resistors, but some input pins
can be driven to high or low state by the MCU output or DIP switch control. The MCU can be controlled from a
PC running TICS Pro software to program the device registers through 12C or SPI and also drive the DUT logic
inputs. To allow the MCU to control the pin input, SW[2] must be set to on.

See Table 3-3 for the logic pin mapping tables for the device start-up modes.
Table 3-3. Device Start-Up Modes

GPIO1 Input Level1 Start-up Mode
0 I2C Mode
1 SPI Mode

1. The input levels on these pins are sampled only during POR.
3.3 Switching Between 12C and SPI

To switch the EVM between 12C and SPI modes, the switches and jumpers must be configured as follows:

GPIO Switches:
51: 10k pull-up
52: M5P430
53:3.9k pull-down
S4: LED (lit = high)

GPIO Switches:

S1: 10k pull-up

52: MSP430

53:3.9k pull-down

S4: LED (lit = high)
31 GPIO2

§ VDD

§ USB2ANY

§ GND

B VDD
§ USB2ANY
§ GND

S1: pull-up

} USBZANY
§ GND

win i @ @esr LED

} USB2ANY
8 GND
i LED

&
i i

1 GPIOD [LE T

i voo
§ USB2ANY

.
~g's’'®

= T T

U o [ERRTRRR1 DRRRRR

Figure 3-3. 12C Mode Jumper Configuration Figure 3-4. SPI Mode Jumper Configuration

In SPI mode, GPIO2 must also be configured as STATUS or INT and SPI Readback Data (SDO) to support SPI
readback.

GPIO Controls

PRRIEA [] GPIOO_IN_FLT_EN Active High ¥ CMOS -
SYSREF_REQ, Can request SYSREF pul ~ || XO Loss of Signal (LOS) v

q [ GPIO1_IN_FLT_EN Active High v CMOs v
STATUS or INT, Acts as status or interrupt  +~ || XO Loss of Signal (LOS) -

@PI02 [1 GPIO2_IN_FLT_EN Active High - | CMOS v
STATUS or INT, Acts as status or interrupt  ~ || SPI Readback Data (SDO) v

Figure 3-5. GPIO2 Setting for SPI Mode
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4 Communication Setup - O X

Interface
() USB2ANY

TiHera

FTDI ‘ DemoMode Bit Rate (kbps)
(@ DemoMode 400 = et 12C A 0x

Protocol 12C

Figure 3-6. Communication Setup Window (Changing from 12C to SPI)

3.4 Generating SYSREF Request

GPIOO0 and GPIO1 can be used to generate a SYSREF request. The TICS Pro software + EVM is designed to
use GPIO2 for SPI readback (SDO). Accordingly, GPIO2 is not listed in the pins as it is dedicated for SPI
readback. In user application, any GPIO pin may be used.

Connect the desired GPIO pin to the MCU by setting S2 as ON on the switch block for the desired GPIO. Then,
make sure the GPIO pin is configured for SYSREF_REQ on the GPIO tab of the GUI. A SYSREF Request can
now be issued by toggling the GPIO buttons in the Pins section of the User Controls tab.

GPIO Controls
[1 GPIO0 IN FLT EN Active High v CMOS
SYSREF_REQ, Can request SYSREF pul ~ § XO Loss of Signal (LOS)
[] GPIO1_IN_FLT_EN Active High v CMOS
STATUS or INT, Acts as status or interrupt  +~ || XO Loss of Signal (LOS)
[] GPIO2_IN_FLT_EN Active High v CMO3

GPIO2
STATUS or INT, Acts as status or interrupt  +~ || XO Loss of Signal (LOS)

Figure 3-7. GPIO Setting for SYSREF Request

sysrefreq_ctl
SYSREF_REQ_MODE
GPIO Input pin wiore «

SYSREF_REQ_SEL
SYSREF1_CLK -

] SYSREF_REQ_SW

Figure 3-8. SYSREF Request Control

)

Program Pins
[ PDN#

[ GPIOD
] GPIO1

Figure 3-9. GPIO Pin Selection for SYSREF

3.5 XO Input

The LMK5C33216 has an XO input (XO_P pin) to accept a reference clock for the Fractional-N APLLs. The XO
input determines the output frequency accuracy and stability in free-run or holdover modes. For synchronization
applications like SyncE or IEEE 1588, the XO input would typically be driven by a low frequency TCXO, OCXO,
or external traceable clock that conforms to the frequency accuracy and holdover stability requirements of the
application. For DPLL mode, the XO frequency must have a non-integer frequency relationship with the VCO
frequency of any APLLs which utilize XO input as their reference. For APLL only mode (DPLL not used), the XO
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frequency can have an integer relationship with the VCO to avoid fractional spurs. Any APLL may accept any
other APLL as a reference instead of the XO. The BAW on APLL3 provides a good option for a high frequency
cascaded referenced.

The XO input of the LMK5C33216 has programmable on-chip input termination and AC-coupled input biasing
options to support any clock interface type.

For flexibility, the EVM provides the XO input options (use one at a time). C70 allows an external reference to be
provided at SMA connector XO_P (J8). C71 allows one of the on board XO/TCXO/OCXO footprints to be used.
By default Y1 is populated with a 38.88 MHz TCXO and selected with the populated R43. Other XO/TCXO/
OCXO may be installed and connected using the appropriate resistor. Care should be taken if more than one
device is installed to remove resistors for isolation.

Rework required to
select between on

board XO/TCXO ——
(default) or
external SMA XO_p

R40

* Yl o @

R41

T
1 ey
M _ =

@
T H
Bum 45 R44

9
-4
—

C70

J8

External XO Input On board XO/TCXO, ﬂ
bottom of PCB |
|

Jra

GPIO2 GND

USB2ANY Jumpers to power on board XO/
TCXO. External power may be
GND [ MR applied by removing JP4 and
connecting power across pins 2-3
(VCC_XO and GND). When using
external XO_P, remove JP4 or
ground VCC_XO (position 2-3)

Figure 3-10. XO Input

3.5.1 38.88-MHz TCXO (Default)

By default, the EVM is populated with a 38.88-MHz, 3.3-V LVCMOS, low-jitter TCXO (Y1) to drive the XO_P
input of the DUT with the onboard termination and AC coupling. See Figure 3-10. Y1 can be used to evaluate
various frequency configurations.
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3.5.2 External Clock Input

Another option is to feed an external clock to the SMA ports (J8) to drive the XO_P input. See Figure 3-10. This
path can be connected to the XO_P input pins. Y1 should be powered down when using the external XO input
path.

3.6 Reference Clock Inputs

The LMK5C33216 has two DPLL reference clock input pairs (INO_P/N and IN1_P/N) with configurable input
priority and input selection modes. The inputs have programmable input type, termination, and biasing options to
support any clock interface type.

External LVCMOS or Differential reference clock inputs can be applied to the SMA ports, labeled INO_P/N and
IN1_P/N. All SMA inputs are routed through 50-Q single-ended traces and DC coupled to the corresponding
INO_P/N and IN1_P/N pins of the DUT. Single ended singles should be connected to the non-inverting input,
INO_P or IN1_P.

3.7 Clock Outputs

The LMK5C33216 has 16 clock output pairs (OUT[0:15]_P/N).

Output clocks are AC-coupled to the SMA ports labeled OUT[0:15]_P/N.
3.8 Status Outputs and LEDS

Status outputs signals can be configured on the GPIO0, GPIO1, and GPIO2 pins. The status output signal,
output type (3.3-V LVCMOS or NMOS open-drain).

3.9 Requirements for Making Measurements
When performing measurements with the LMK5C33216EVM, the following procedures must be completed:

1. Ensure all required outputs have proper termination components installed to match the desired output types.
Recommended output terminations for each output type are shown in Figure 3-11.

Driver Rg (Q) O_O—' l— Oscil
LVDS open LMK5C33216 % 103"('203"0"6
* Output Driver
CML open
LVPECL 120 ()
HCSL 50 Internal input biasing
Rg Rg

*CML driver has 50-Q pull-up

Figure 3-11. Output Termination Recommendations

2. Ensure all enabled outputs that are not connected to any test equipment have a 50 Q SMA termination. An
example of a 50 Q SMA termination is shown in Figure 3-12.

Figure 3-12. 50 Q SMA Termination
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4 EVM Schematics

4.1 Power Supply Schematic

POWER INPUT SELECT LDO or BYPASS
ot
o
s
o
= LDO1 OUT: 33V
DUAL 1-A LDO REG (LDOT, LDO2) for DUT VDD & VDDO rails 1001 y
vin-4 e ;

LDOIN

w3615V
e | Ry
Lo Low Lo ©
D1 47uF 220F 0.1uF
DIODE_ SCHOTTKY
— 200

ss_CTALY

NR/SS1

Nz

C1 —c2
0.0tuF 100F

G
W20-877¢342

DUT VDD CORE POWER (3.3V)|

LDO2 OUT: 3.3V
D02
iy

LDO3 IN
SH3 JP3

N2 outz|
Ene
ss_CTAL2 P2

NRiss2 FB2

1-A LDO REG (LDOB3) for XO rail

LDO3 OUT 3.3V

Cl4  ==C15
0.01uF 100F

VDDO
sH2 Jp2

DUT VDDO OUTPUT POWER (3.3V)

s

1 VDDO VDDO_PLANE
2
5

SNT-100-BKG c18 C19 ——=C20 ==C21

W20-877¢

SNT-100-8KX
M20-8770382

.

0.47ul

]

Lo
o2 G
Blone sororTie
= 20V =

Figure 4-1. Power Supplies

42 220F TouF [ uF | 1uF
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4.2 Power Distribution Schematic

VDD CORE SUPPLY DIST & FILTERING

VDDO OUTPUT SUPPLY DIST & FILTERING

VDD_PLANE VDDO_PLANE
POWER LED INDICATORS (DUT, XO, TCXO)
Rl . EBl L e sVDD INO . DXP Ri2 . FB2 o VDDO 01 . DXP
0 *cha = 4 Lcso 0 J*Ca\ b Lcaz *LC33 VDD_PLANE VDDQ_PLANE Vee_Xo
0.1uF 0.1uF 0.1uF 10uF 0.1uF
= = = = = = R13 R14 R15
470 470 470
D3 D4 D5
RIS, . = VDD INt . Dxp Ve . B4 D02 'XF' XvboPwR SVDDO PWRIXO PWR
0 ~L034 P Lcae 0 Lcm Lcas Lcag of  Green of  Green af  Green
0.1uF 0.1uF 0.1uF 10uF 0.1uF
VDDGPIO - - N
o,
NT_0603
R18 o B8 e VDD DIG . [x*’ R19 . Fee s VDDO 4TO7 o DXP
0 Lewo Lo L 0 Lew Leas Lo
0.1uF 1uF 0.1uF 0.1uF 10uF 0.1uF
10V
R0 . FB7 o VDD APLLT XQy Dxp R21 . B8 o VDDO 8TO1 ‘XF'
0 L Lo Lo 0 L Leso Lt
IOIUF 10uF Icqu IDIuF 10uF IOWF
R22 . FBS 4 VDD APLL2 DXP
0 Les Les Less
0.1uF 10uF 0.1uF
1 1 1 VDDO_1415 for LMK5C33216; VDD_IN23 for LMK5C33414
- = - TP17
R23 i %0 . VDDO 1415 o
o Lcﬁ Lose ~L057 VDDO_1415
nos ‘ B woseuws DXP i [ 7o.mF 7|0uF 7omF
0 Lese Leso Leeo N - -
0.1uF 10uF 0.1uF
= = = GND TEST POINTS
TP19  TP20  TP21  TP22 P23 TP24  TP25  TP26
ND  GND  GND  GND ND  GND  GND  GND
Figure 4-2. Power Distribution
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4.3 LMK5C33216 and Input Reference Inputs INO to IN1 Schematic

u1 DUT
YD DOIG 41 lypp b6 outo_pp-2—SUT0E
DUT LDO BYP CAPS OUTO_N!
VDD APLLI X0 8 |\on o xo
[oe VBBt t5 4 VoD _AeLL2” ouri_p bt
oot cpLLs
100 VDD_IN 3 12 ourzp
o Lo I VBB i 3 voo o our2 PG
10U T CIPLLZ = &
ces [ oPS VDO 01 L 15 outse
= 10uF css [ VDDO 23 11| Vo000t Py S rae
T0UF ==C66 VDDO 1475 a4 | VO0023 g
e omsbgme
—YDDO BTOIS 55 {yppo_ss10111213 outs np26—OUMEN
‘Requires capacitor at R27 if external cAP_DIG outs pp-2t U E
50 ohms to ground s used. oUTS N
DPLL INPUT 0 cow pois e
ClassName: IN_trace ClassName: IN_trace T Pty e o —
CAPIAPLL2 -
p g 2 ourre
. sua wo e RS mmoe BT moe Che LS our eSS
0 0 ‘ -
] ofe (o —ye A ours PSSt ——
NO_N outs N2 OUTBN
43 ClassName: IN_trace e
= - Ny P 2 ss ouTo P
mip outo pp-t QU9 E_
INTN e TR —ouTe N
SMA INO N R0 RINON g BRI No N xo P 9 vop ouTio Pl S__OUTIOP
0 0 - Py ST T —
Rs2 LWKSCK 17 =
o 51 TMKSDIO 16T 5K ouTtL Pl OUTIT P
lassName: IN_trace GlassName: IN_trace GlassName: IN_trace LMKSCS ADD1a+] 5210, 0 oo QUTt1 P 5e——oUTiT N
LWKGPIOO s s ourizp
LMKGPIOl 64,1 SO0 U2 Preioutie N
——[MKCEOl 64 Gpiot oUTI2 N
—LUKGPIO2 18] Gpioa
ouTiz pp-83 OUTIBP
LMKPON 36|55 P 6, OUTIs N
DPLL INPUT 1 Classame: IN_trace 7 ouTI3N
a2 ouTiap
% i ST
' SMA It P R mntP o R mip =
o 0 oUTLS_p -6 OUTIS P
o ofe outis -t —OUTIEN
"Te e GlassName: IN_trace
= - ClassName: IN_trace 6 L1
= LF1
N LF2 LOOP FILTER C2 SELECTION
1 SMA INT N R RININ o RB 1N 3 P27
0 0 Thermal_Pad LRt
of
0 o
ClassName: IN_trace ClassName: IN_trace

ClassName: IN_trace

ClassName: XO_trace h l

c70 40
it xoz p_Ré1 y X0 P |
0.1uF ? LF2
$420701-201 ClassName: XO_trace GlassName: XO_trace GlassName: XO_trace 4

ClassName: XO_traceXO3 41—1

|

1

v

el
>

%

g

Figure 4-3. LMK5C33216 and Input Reference Inputs INO to IN1
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4.4 Clock Outputs OUTO to OUT3 Schematic

OUT0-OUT3 CLOCK OUTPUTS

g9

olie N L

OUTo P H : SMA 00 P 1
0.1uF of w
ole GlassName: OUT LenMatchta ClassName: OUT LenMatchib ot
co9 it
outo N i . SMA 00 N i
0.1uF ol !U
ofe GlassName: OUT LenMatchia ClassName: OUT LenMatchib ot
G101 13
our2 P i " SwA 02 P 1
0.0uF of m
oF" ClassName: OUT LenMatchta ClassName: OUT LenMatchib otie®
c103 s
outz N : i . SMA 02 N i
0.1uF ol m
of" GlassName: OUT LenMatchta ClassName: OUT LenMatchib

o8 10
OUuT1 P * H . SMA O1 P 1
‘ 0.10F o JII
Dxp ClassName: OUT_LenMatchta ClassName: OUT_LenMatchib o
G100 sz
outi N . f . SMAOIN i
ofie 0-10F ofe o]
GlassName: OUT LenMatchta ClassName: OUT LenMatchtb ot
4 =
o102 e
OUT3 P H * SMA O3 P 1
0.1F o JLE
opF ClassName: OUT_LenMatchta ClassName: OUT_LenMatchib Ehih
cios 16
outs N

ClassName: OUT_LenMatchta

Figure 4-4. Clock Outputs OUTO to OUT3

o
5]

i . swosN i
o1uF o
ClassNare: OUT Lentatctt ot
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4.5 Clock Outputs OUT4 to OUT9 Schematic

OUT4 to OUT9 CLOCK OUTPUTS

OUT4, Supported formats: LVDS, HSDS, LVPECL, and CML; Source may be VCO2 or VCO3 OUTS, Supported formats: LVDS, HSDS, and LVPECL; Source may be VCO2 or VCO3
ClassName: OUT_LenMaich2a ClassName: OUT_LenMalch2b ClassName: OUT_LenMaich2a ClassName: OUT_LenMaich2b
ctos a7 108 e
ours i SMA 04 P h outs I suA 05 P ;
010F ot ] o€ 0.10F o€ [T
vDDQ 407 ol ® L

L2 B
6BnH ClassName: OUT_LenMatch2a ClassName: OUT_LenMatch2b ClassName: OUT_LenMatch2a ClassName: OUT_LenMatchzb

co7 g cios J20
"

ours N SwA 04 : outs N I Swa 05 N h
o 8 o ore of ol
e qul

OUTS, Supported formats: LVDS, HSDS, LVPECL, and CML; Source may be VCO2 or VCO3 OUT?7, Supported formats: LVDS, HSDS, and LVPECL; Source may be VCO2 or VCO3
ClassName: OUT_LenMatch2a ClassName: OUT_LenMaich2b ClassName: OUT_LenMaichia ClassName: OUT_LenMatchib
c109 J21 c1o Jez
outs p f SMA 06 P h outr e . i swa o7 P i
A 0.0 e ofe 0.uF ofe o4
o0 P L

VDDQ 4707 £ = =

1

ClassName: OUT_LenMatch2a ClassName: OUT_LenMatch2o ClassName: OUT_LenMatchta ClassName: OUT_LenMatch1b

citt 423 ciiz Je
it

oute i sua 0o ; o i s or ;

OUT8, Supported formats: LVDS, HSDS, LVPECL; Source may be VCO2 or VCO3 OUT9, Supported formats: LVDS, HSDS, and LVPECL; Source may be VCO2 or VCO3
ClassName: OUT_LenMatch2a ClassName: OUT LenMaich2b ClassName: OUT LenMaich2a ClassName: OUT_LenMaich2b
cia s ora a8
outs p f SMA 08 P B outs i swa 0o P i
ofe 0.1uF ol ofe 0-1uF ofe of4]
= ol

ClassName: OUT_LenMatch2a ClassName: OUT_LenMatch2b ClassName: OUT_LenMatch2a ClassName: OUT_LenMatch2b

ciis. J27 ci16 J

28
outs N i SMA 08 N 1 oute N i SWA 09 N i
ofp O1F ofp [LLd of 010F ofe oLl
OUTS N L

Figure 4-5. Clock Outputs OUT4 to OUT9
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4.6 Clock Outputs OUT10 to OUT15 Schematic

QOUT10-0UT15 CLOCK OUTPUTS

c117 J29
ouTio P i . SMA 010 P 1
0.1uF olp
ClassName: OUT_LenMatchta ClassName: OUT_LenMatchtb
ciig 431
ouTI0 N . i SMAOION 1
obe 0.10F
ClassName: OUT LenMatchia ClassName: OUT.
ciz21 433
ouTiz P i . SMAO12P 1
0.1uF mn N
ClassName: OUT_LenMatchia ClassName: OUT. OOTT2 P
ci123 435
ouTiz N i . SMAO12ZN 1
0.10F mm N
ClassName: OUT.LenMatchta ClassName: OUT. Ehixea

FOR LMK5C33414, OUT14 is IN2

C125
OUT14 P H . SMA OUT14 P 1
ClassName: OUT_LenMatch2a ClassName: OUT_LenMatch2b ouTtaP
crer s29
OUT14 N \} SMA OUT14 N 1

1
0.1uF ole
ClassName: OUT_LenMatch2a ClassName: OUT_LenMatch2b

ciig 430
ouri p f swaori P i
0.1uF ole N
ClassName: OUT_LenMatchia GlassName: OUT_LenMatchib, oo,
ci20 432
ouTHt N . i SMAOII N 1
0.1uF ol m !
ClassName: OUT LenMatchia ClassName: OUT LenMatchib, ofeN L
534
ouriz p swAowP 1
ClassName: OUT LenMatchta oUTi3 P
Cize s
ouTia N It SMA 013 N

ClassName: OUT LenMatchta

FOR LMK5C33414, OUT15 is IN3

13
1
"
0.1uF olp m
ClassName: OUT_LenMatchib OUTIZ_N,

GCi26 438
outis p i SMA OUTIS P
0.1uF “”8
ClassName: OUT_LenMatch2a ClassName: OUT_LenMatch2b, oOTTF.
ci28 4
ouTIs N o

DI T ClassName: OUT_LenMatch2a

Figure 4-6. Clock Outputs OUT10 to OUT15
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4.7 XO Schematic
3.3V LVCMOS XO (multiple footprints)
VCC XO, FB12 VCC XO FILT o i 5 OUT x0 R48  xo3
@ —1 O @ VCC OUTPUT W\
Ferrite_Bead J_ EN XO 8 33
R c78 300 ohm 79 ——C80 LR44 ——————————— Enable/Disable
i 0.uF §:350hm 10uF | 0.1uF $10k 10 |
: 7 NG ClassName: XO_trace
JP4 = = 6|
XO_PWR 3 NE
2
SH4 ke 1| NG
ENA5591A

SNT-100-BK-G

“ClassName: XO_trace

——

EN XO

VCC

>

X -

— ClassName: XO_trace

Figure 4-7. XO

VCC XO FILT
*_xoa %P
J__

ClassName: XO_trace

- 1

_*_xos
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4.8 Logic I/0 Interfaces Schematic

GPIO LEDs
vDDGHIO P31
Rt 10 1 1 unrioo 9
uzaGPIO? RSz "0 2 0 \f Gpico
inw.”“—go\ D A 12C/SPI INTERFACE
= SW_4SPST Fia
- Rss = ano
v 1 A A v
VDDGPIO - N SHS SHE
%,
RS6 1 4 2 3 2
fs7 Lnse
70
GPIOO-HI g} 15k $1.56 ofe. OfP
e High LED  Yolow S psa esn
™
U2AGPIO0 Ag ﬁ‘ LMKSDIO 1
uzAGPIOt Luksex
vbGro . A’\iﬁ ﬂzﬂlﬂ
o i e § L | e
uzaceios R 0 2 7 Griot UzAGPIO? L7y LukscK
RE5 3.9k 3 33— ﬂ
4 5 P U2AGPIO4 AE ﬂS LMKSDIO
T35
= SW_45PST ace) AGPIOS/SOMI
RE6 L . U2AGPIOS *‘“ ﬂé U2AGPIO5/SOMI
o 1 U2AGPIOS | & LMKSCS ADD
'VDDGPIO - N
D9
>,
”
Re7 1 2 3 2
70
GPOIHI g =
Advg G LED. Vel SRsrss
VDDGPO
me S
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VDDGPIO TPas R69 5 S8
39K °
mo Lt L S e Lnaroe §
U2AGPIOS/SOMI R71 2 7, GPI02 =
S |V NI TR ) 3
s 5
— SW_4SPST 3 g2
R73 N GND
o L
'VDDGPIO B
b10
x
R74 1 2 3 2
W70
GPIOZH G =
Active High LED  Yllow
s High BSs138
VoDGHO P40
PON R LukpoN
T PON
U2AGPIO3 R76 > -C96
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EEE N L 4 =
Tzt o0
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4.9 USB2ANY Schematic
USB MINI-B CONNECTOR 3.3V, 150mA REGULATOR
Ja1 VBUS VBUS_FILT us TP41  U2A 3V3
USB I MCU_3v3
FB13 -
vaus|1 VBUS o =} J_ 8 1vn vout 1 t
o-le2 R144 33 DN J_ oy ote-Bead —=c129 { Rias ==c130
e C131 e 10uF ¥ 33K 10uF
Py . 33 P 220F Zone .\ ,
VEN NC —=—
4 R147 = 5
1D fo= HNEP e 1.5k = = =ci132 e
ano L5 c133 0402 PUR 0.1uF ap
= 0.1uF — 7
38 8 PAD
g
© = S6
1 VUSB
nid +olo ﬁ_li
33K g3 2 R14g  BSL C134
838 & |y 1.2Meg 220pF
T
MSP430 MCU -- "USB2ANY" (U2A) CONTROLLER
us
U2AGPIO12 RIS g o T rC P2.0TAT 1ke2 Oy R151 U2AGPIOB
22 i y 5[5:30
Ri52 225 P1.1/TA0.0 P2.1/TA1.2 [0
L2AGPIO7 20 2od P12TAO T P2.2TAZCLIISMCLK 3T
“LD P1.3/TA0.2 P2.3/TA2.0 a5
254 Pl.igAg,S P2.::/TA2.0 33 O, R153 U2AGPIO3
28, P15TA04 P25TA22 [ardd
2Loef P1.6/TA1CLKICBOUT P2.6/RTCCLK/DMAEO|aeSS.
2B P1.7/TALO P2.7/UCBOSTE/UCAOCLK[e2E-
ﬁgﬁ 28@523 37 P3.0/lUCBOSIMO/UCBOSDA P4.0/PM_UCB1STE/PM_UCA1CLI S g‘ :lgg Hg:gg}gg
38 P3.1/UCBOSOMI/UCBOSCL P4.1/PM_UCB1SIMO/PM_UCB1SDAKEAE. o oty
39,.] P3.2/UCBOCLK/UCAOSTE P4.2/PM_UCB1SOMIPM_UCB1SCLIarsL
40 P3.3/UCAOTXD/UCAOSIMO P4.3/PM_UCB1CLK/PM_UCA1STERcAS: Ris7 PAGPIOA
2A 12CP 4 P3.4/UCAORXD/UCAOSOMI P44/PM7UCA1TXD/PMiLICAIS\MOQ‘S—1 9% HTS UZAGP\O
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43,1 Pa.6/TBO.6 P4.6/PM_NONE fac33.
4501 P3.7/TBOOUTHISYMOUT P4.7/PM_NONE [ac2%.
U2AGPIO11_R159 1.0k P5.0/A8/VREF+/VEREF+ P6.0/CBO/AD Qﬂ
g1ss U2AGPIOT0 B160 1.0k 10:f P 1/A9/VREF-/VEREF- P6.1/CBI/A1[elS-
89,1 p5.2/XT2IN P6.2/CB2/A2 (el R161
200F 'I 20! P5.3XT20UT P6.3/CB3/A3 (arB I U2AADCO
P = &D‘ P5.4/XIN P6.4/CB4/A4 510 R162 2AADCA
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Figure 4-9. USB MCU
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5 EVM Bill of Materials
Table 5-1. EVM BOM

Designator QTY |Value Description PartNumber Manufacturer

IPCBA1 1 Printed Circuit Board HSDC102 Any

C1, C14, C24, C90 4 0.01uF CAP, CERM, 0.01 uF, 50 V, +/- 5%, X7R, C0603C103J5RACTU Kemet
0603

C2, C7,C13, C15, 22 10uF CAP, CERM, 10 uF, 10 V, +/- 20%, X5R, C1608X5R1A106M080A |TDK

C23, C25, C32, C38, 0603 C

C44, C47, C50, C53,

C56, C59, C62, C63,

C64, C65, C66, C79,

C129, C130

C3,C11,C18,C131 |4 22uF CAP, CERM, 22 uF, 10 V, +/- 20%, X5R, LMK212BJ226MG-T Taiyo Yuden
0805

C4,C19 2 10uF CAP, CERM, 10 uF, 10 V, +/- 20%, X7R, C3216X7R1A106M160A |TDK
1206 C

C5, C6, C20, C21, 5 1uF CAP, CERM, 1 uF, 10V, +/- 10%, X5R, 0603 |C0603C105K8PACTU Kemet

C41

C9, C16,C28,C31, |53 0.1uF CAP, CERM, 0.1 uF, 25V, +/- 5%, X7R, 0603 | C0603C104J3RACTU Kemet

C34, C37, C40, C43,

C46, C49, C52, C55,

C58, C67, C70, C71,

C72, C78, C80, C96,

C97, C98, C99, C100,

C101, C102, C103,

C104, C105, C106,

C107, C108, C109,

C110, C111, C112,

C113, C114, C115,

C116, C117, C118,

C119, C120, C121,

C122, C123, C124,

C125, C126, C127,

C128, R40

Cc10, C27 47uF CAP, CERM, 47 pF, 10 V,+/- 20%, X5R, 0805 | GRM21BR61A476ME15L | MuRata

C12, C89, C132, 9 0.1uF CAP, CERM, 0.1 uF, 16 V, +/- 5%, X7R, 0603 | C0603C104J4RACTU Kemet

C133, C137, C138,

C142, C143, C144

C22,C26 2 0.47uF CAP, CERM, 0.47 uF, 10V, +/- 10%, X7R, C0603C474K8RACTU Kemet
0603

C30, C33, C36,C39, |11 0.1uF CAP, CERM, 0.1 uF, 10 V, +/- 10%, X5R, C1005X5R1A104K050BA | TDK

C42, C45, C48, C51, 0402

C54, C57, C60

C61 1 0.1uF CAP, CERM, 0.1 uF, 50 V, +/- 10%, X7R, C1608X7R1H104K080AA | TDK
0603

C75, C141 2 0.47uF CAP, CERM, 0.47 uF, 10V, +/- 10%, X7R, GRM188R71A474KA61D |MuRata
0603

C134, C140 2 220pF CAP, CERM, 220 pF, 50 V, +/- 1%, COG/NPO, | 06035A221FAT2A AVX
0603

C135, C136 2 30pF CAP, CERM, 30 pF, 100 V, +/- 5%, COG/NPO, | GRM1885C2A300JA01D |MuRata
0603

C139 1 2200pF CAP, CERM, 2200 pF, 50 V, +/- 10%, X7R, C0603C222K5RACTU Kemet
0603

D1, D2 2 20V Diode, Schottky, 20 V, 2 A, SMA B220A-13-F Diodes Inc.

D3, D4, D5, D12 4 Green LED, Green, SMD LTST-C190GKT Lite-On

D6 1 Red LED, Red, SMD LTST-C170KRKT Lite-On

D7, D9, D10 3 Yellow LED, Yellow , SMD LTST-C170KSKT Lite-On

D8 1 30V Diode, Schottky, 30 V, 0.2 A, SOT-23 BAT54-7-F Diodes Inc.

D11 1 7.5V Diode, Zener, 7.5V, 550 mW, SMB 1SMB5922BT3G ON Semiconductor
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Table 5-1. EVM BOM (continued)

Designator QTY |Value Description PartNumber Manufacturer

FB1, FB2, FB3, FB4, |11 220 ohm |Ferrite Bead, 220 ohm @ 100 MHz, 2.5 A, BLM18SG221TN1D MuRata

FB5, FB6, FB7, FBS, 0603

FB9, FB10, FB11

FB12 1 300 ohm |Ferrite Bead, 300 ohm @ 100 MHz, 0.4 A, LI0603D301R-10 Laird-Signal Integrity
1.6x0.8x0.95mm Products

FB13 1 60 ohm Ferrite Bead, 60 ohm @ 100 MHz, 3.5 A, MPZ1608S600ATAHO TDK
0603

FID1, FID2, FID3, 6 Fiducial mark. There is nothing to buy or N/A N/A

FID4, FID5, FID6 mount.

H1, H2, H3, H4, H5, |6 BUMPER CYLIN 0.312" DIA SJ61A6 3M

H6

J1 1 Terminal Block, 4x1, 5.08mm, TH 39544-3004 Molex

J4, J6, J7, J9, J10, 35 CONN SMA JACK STR EDGE MNT CON-SMA-EDGE-S RF Solutions Ltd.

J11, 012, J13, J14,

J15, J16, J17, J18

J19, J20, J21, J22,

J23, J24, J25, J26

J27, J28, J29, J30

J31, J32, J33, J34

J35, J36, J37, J38

J39, J40

J8 1 Connector, SMA, TH 142-0701-201 Cinch Connectivity

Ja1 1 Connector, Receptacle, Mini-USB Type B, 1734035-2 TE Connectivity
R/A, Top Mount SMT

JP1,JP2, JP3, JP4 |4 Header, 2.54mm, 3x1, Gold, SMT M20-8770342 Harwin

JP5 Connector Header Surface Mount 14 position | 54202-G0807LF Amphenol ICC
0.100" (2.54mm)

L1, L2 2 68nH Inductor, Multilayer, Composite, 68 nH, 0.15 |MLK1005S68NJTD25 TDK
A, 1.5 ohm, AEC-Q200 Grade 1, SMD

LBL1 1 Thermal Transfer Printable Labels, 0.650" W | THT-14-423-10 Brady
x 0.200" H - 10,000 per roll

Q1, Q3, Q4, Q5 4 50V MOSFET, N-CH, 50 V, 0.22 A, SOT-23 BSS138 Fairchild

Semiconductor
Q2 1 25V MOSFET, N-CH, 25V, 0.22 A, SOT-23 FDV301N Fairchild
Semiconductor

R1, R6 3.57k RES, 3.57 k, 1%, 0.1 W, 0603 RCO0603FR-073K57L Yageo

R2, R5, R8 3 47k RES, 47 k, 5%, 0.1 W, AEC-Q200 Grade 0, |CRCWO060347KOJNEA |Vishay-Dale
0603

R3, R7 2 1.15k RES, 1.15k, 1%, 0.1 W, AEC-Q200 Grade 0, | CRCW06031K15FKEA | Vishay-Dale
0603

R4 1 0 RES, 0, 5%, 0.25 W, AEC-Q200 Grade 0, CRCW12060000Z0EA Vishay-Dale
1206

R9 1 30.9k RES, 30.9 k, 1%, 0.1 W, AEC-Q200 Grade 0, | CRCWO060330K9FKEA |Vishay-Dale
0603

R10 1 10.0k RES, 10.0 k, 1%, 0.1 W, AEC-Q200 Grade 0, | CRCWO060310KOFKEA |Vishay-Dale
0603

R11, R12, R16, R17, |30 0 RES, 0, 5%, 0.1 W, AEC-Q200 Grade 0, CRCWO06030000Z0EA Vishay-Dale

R18, R19, R20, R21, 0603

R22, R23, R25, R41,

R52, R55, R61, R64,

R66, R71, R73, R150

R151, R152, R153,

R154, R155, R156,

R157, R158, R163,

R164

R13, R14, R15, R54, |7 470 RES, 470, 5%, 0.1 W, AEC-Q200 Grade 0, |CRCWO0603470RJNEA |Vishay-Dale

R56, R67, R74

0603
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Table 5-1. EVM BOM (continued)
Designator QTY |Value Description PartNumber Manufacturer
R26, R27, R30, R31, |8 0 RES, 0, 0%, 0.2 W, AEC-Q200 Grade O, CRCWO04020000Z0EDHP |Vishay-Dale
R33, R34, R37, R38 0402
R32 1 51 RES, 51, 5%, 0.0625 W, 0402 RC0402JR-0751RL Yageo America
R42 1 49.9 RES, 49.9, 1%, 0.1 W, AEC-Q200 Grade 0, |CRCWO060349R9FKEA |Vishay-Dale
0603
R43 1 0 RES, 0, 5%, 0.063 W, AEC-Q200 Grade 0, |CRCW04020000Z0ED Vishay-Dale
0402
R44, R51, R63, R68, |5 10k RES, 10 k, 5%, 0.1 W, AEC-Q200 Grade 0, |CRCWO060310KOJNEA |Vishay-Dale
R70 0603
R53, R65, R69, R72 |4 3.9k RES, 3.9k, 5%, 0.1 W, AEC-Q200 Grade 0, |CRCWO06033K90JNEA |Vishay-Dale
0603
R57, R58 2 1.5k RES, 1.5k, 5%, 0.1 W, AEC-Q200 Grade 0, |CRCWO06031K50JNEA |Vishay-Dale
0603
R62 1 100k RES, 100 k, 5%, 0.1 W, AEC-Q200 Grade 0, |[CRCWO0603100KJNEA |Vishay-Dale
0603
R76, R159, R160 3 1.0k RES, 1.0 k, 5%, 0.1 W, AEC-Q200 Grade 0, |CRCWO06031KOOJNEA |Vishay-Dale
0603
R77 1 100 RES, 100, 5%, 0.25 W, AEC-Q200 Grade 0, [ESRO3EZPJ101 Rohm
0603
R97 1 20 RES, 20, 5%, 0.063 W, AEC-Q200 Grade 0, |CRCWO040220R0JNED |Vishay-Dale
0402
R144, R146 2 33 RES, 33, 5%, 0.063 W, AEC-Q200 Grade 0, |CRCWO040233R0JNED |Vishay-Dale
0402
R145, R148, R165 3 33k RES, 33 k, 5%, 0.1 W, AEC-Q200 Grade 0, |CRCWO060333KOJNEA |Vishay-Dale
0603
R147 1 1.5k RES, 1.5k, 5%, 0.063 W, AEC-Q200 Grade |CRCWO04021K50JNED |Vishay-Dale
0, 0402
R149 1 1.2Meg RES, 1.2 M, 5%, 0.1 W, AEC-Q200 Grade 0, | CRCWO06031M20JNEA |Vishay-Dale
0603
R161, R162, R166 3 510 RES, 510, 5%, 0.1 W, AEC-Q200 Grade 0, |CRCWO0603510RJNEA |Vishay-Dale
0603
S1, 82,84 3 Switch, SPST 4 Pos, Top Actuated, SMT 219-4LPST CTS
Electrocomponents
S3 1 Switch, Slide, SPST 2 poles, SMT 219-2LPST CTS
Electrocomponents
S5, S6 Switch, Tactile, SPST-NO, 0.05A, 12V, SMT |FSM4JSMA TE Connectivity
SH1, SH2, SH3, SH4, |6 1x2 Shunt, 100mil, Gold plated, Black SNT-100-BK-G Samtec
SH5, SH6
TP2, TP5, TP41 3 Test Point, Miniature, Red, TH 5000 Keystone
TP19, TP20, TP21, Test Point, Miniature, Black, TH 5001 Keystone
TP22, TP23, TP24,
TP25, TP26
TP31, TP32, TP33, 10 Test Point, Miniature, SMT 5019 Keystone
TP34, TP35, TP36,
TP37, TP38, TP39,
TP40
U1 1 Ultra-Low Jitter Clock Synchronizer with LMK5C33216RGCR Texas Instruments
JESD204B for Wireless Communications
u2 1 Dual 1A Low-Noise (3.8uVRMS) LDO TPS7A8801RTJR Texas Instruments
Voltage Regulator, RTJ0020D (WQFN-20)
U3 1 Low-Noise, High-Bandwidth PSRR, Low- TPS7A8101DRBR Texas Instruments
Dropout 1-A Linear Regulator, DRBOO08A
(VSON-8)
us 1 Single 2-Input Exclusive-OR Gate, SN74LVC1G86DBVR Texas Instruments

DBVO0005A (SOT-23-5)
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Table 5-1. EVM BOM (continued)
Designator QTY |Value Description PartNumber Manufacturer
ue 1 150-mA Ultra-Low Noise LDO for RF and LP5900SD-3.3/NOPB Texas Instruments
Analog Circuits Requires No Bypass
Capacitor, NGFO006A (WSON-6)
u7 1 4-Channel ESD Protection Array for High- TPD4EOO4DRYR Texas Instruments
Speed Data Interfaces, DRY0O006A (USON-6)
us 1 25 MHz Mixed Signal Microcontroller with MSP430F5529IPN Texas Instruments
128 KB Flash, 8192 B SRAM and 63 GPIOs,
-40 to 85 degC, 80-pin QFP (PN), Green
(RoHS & no Sb/Br)
Y1 1 Quartz Crystal Controlled Oscillators ENA5591A NDK
Y6 1 Crystal, 24.000 MHz, 20pF, SMD ECS-240-20-5PX-TR ECS Inc.
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5.1 Loop Filter and Vibration Nonsensitive Capacitors

The capacitors used on the EVM use are X7R which are ferromagnetic and therefore sensitive to vibration due

to the piezoelectric effect. It is recommended to use non-ferromagnetic capacitors such as NP0, COG, or
Tantalum for applications in which optimal performance is required in the presence of vibration.

At and below 47 nF, COG/NPO capacitors are available in 0805 sized packages. For values 0.1 uF and above

Tantalum capacitors may be considered for vibration immune loop filter components.

Table 5-2. Examples of Substitute Capacitors Which are Vibration Immune

CAPACITOR VALUE VIBRATION SENSITIVE, X7R VIBRATION IMMUNE

3.3nF C0603C332K5RACTU, 0603 GRM1885C1H332JA01D, COG/NPO, 0603

33 nF C0603C333J3RACTU, 0603 C2012C0G1H333J125AA, COG/NPO, 0805

47 nF 06035C473JAT2A, 0603 C0805X473G3GEC7800, COG/NPO, 0805
C0805C473J3GACTU, COG/NPO, 0805

0.1 uF C0603C104J3RACTU, 0603 GRM31C5C1E104JA01L, COG/NPO, 1206
TAJR104K020RNJ, Tantalum, 0805

0.47 uF GRM188R71A474KA61D, 0603 F921C474MPA, Tantalum, 0805
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6 Appendix A - TICS Pro LMK5C33216 Software

6.1 Using the Start Page
The Start Page can be used to configure the PLLs for specific VCO frequencies and DPLL operation.

4 | MKSC332186
User Controls
Raw Registers

Getting Started
age

Inputs
Outputs
Status
Validation
GPIO
4 APLL
APLL1
APLL2
APLL3
I DPLL

Burst Mode

Figure 6-1. Start Page Location

6.1.1 Step 1

Setup the XO_P input frequency and interface type. Setup the input to the APLL by specifying the reference to
each PLL and associated settings for PLL phase detector frequency.

6.1.2 Step 2

In Step 2, setup the clock input frequencies and the interface type. Cascaded APLLs can also be assigned from
this page using the PLL R-divider and phase detector preview to the right.

Step 1: XO Input .
Note: VCO Feedback frequencies

freaibEie) DIETECa VDS may not be properly updated until after | R Divider & APLL Phase
XoP 3338 & CMOS - VCO frequencies are calcualted. Doubler Detector Frequency
Range: 10 i 100 PLL1 13 -
Sten 2: Clock] . VCO3 feedback E 94523076 MHz
ep 2: Clock Inputs [] Bypass
Freq. (MHz) Interface Type ~1228.800000 |pHz [1DBLR
REF0 156.25 12: S-E (int. 50 ohm) w PLL2 1 T
3 77.76
REF1 [10.0 12: SE (int. 50 ohm) v X0 v & MHz
¥ Bypass
38.88 MHz 5 D‘EDLR
PLL3 | |1 I
o - 2 77.76 MHz
Bypass
a) Range: Up to 750e6 38.88 MHz DELR

b) Enter 0" when the input is never used.

Figure 6-2. Step 1 and 2: XO Input and Clock Inputs

6.1.3 Step 3

Set the clock input select mode for the DPLLs, input priority, and maximum TDC frequency.
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Step 3: DPLL Clock Input Selection
DPLL1

Input Select Mode | Auto Non-revertive «

Manual Selection | REFO -
Pin | Register Select | Register ~
Auto Select Priority Doubler
REFO | Not available fors v [ Enable
REF1 | Not available fors ~ ls# Enable
REFS | Not available fors néa (from PLL3)

Maximum TDC
Frequency (MHz)
Actual DPLLTDC 4
Frequency (MHz)

1

DPLLZ

Input Select Mode | Manual Holdover

Manual Selsction | REF1 v
Pin / Register Salect | Pin v

Auto Select Priority Doubler

REFO0 | 4th - ] Enable
REF1 | Not available fors - i Enable
REF4 Tth w n/a (from PLL1)
REF5  Tth w n/a (from PLL3)

Frequancy ot |

Actual DPLLTDC 4 25
Frequency (MHz)

DPLL3
Input Select Mode | Auto non-revertive ~
Manual Selection | REFO -
Pin / Register Salect Register ~
Auto Select Priority Doubler
REFO | Not available for s ~ [ Enable
REF1 | Not available for ¢ ~ [] Enable
REF4 | Not avallable fors « n/a (from PLL1)

Maximum TDC
Frequency (MHz) "
Actual DPLLTDC 4 o5
Frequency (MHz)

Figure 6-3. Step 3: DPLL Clock Input Selection

6.1.4 Step 4

Step 4 is currently not implemented for 0-Delay setup.

6.1.5 Step 5

Enter desired target frequencies for each of the outputs as well as desired output format, output source, whether
the output is SYSREF, and whether the output is being used or not.

Press the Calculate VCO Frequency Options to generate a list of possible VCO frequency combinations.

Step 5: Clock Outputs

a) Select the targel frequency for each channel or output group.

b) Select the output source. OUT4 and OUTE support CML for high performance bypass mode. i

¢) Select the output format. Unused outputs should be disabled to reduce power consumption.
d) Generate possible VCO frequencies and choosa from available options (of sel overrides)

@) Calculate the N-divider settings and DPLL-corrected PPM offsats

f) Export clock output settings to the device. "Actual Freq. (MHz)" boxes will update accordingly

Target Freq. (MHz)

ouTo 3125

Output Sour
PLL1 P1
ouTty 3125 PLL1 P1
ouTz 49152

PLL1 P1
ouT3 [156.25
ouTs | 100
ouTs [100

PLL2
ouTs [100
ouTy 100
ouTs [491.52
ouTe 7.68
ouT1o 491.52

PLL2
ouT |7.68
ouTiz 491.52

ouT13 491.52

ouT14 |100
PLL1 P1
ouT15 |100

Select a desired combination of VCO frequencies from the list of calculated values. If a specific VCO frequency

B

Calculate VCO Frequency Options [
VCO1 Frequency Options VCO02 Frequency Options
5000.0 5898.24

Output Format | SYSREF7 | Actual Freg. (MHz)
LvDS w O ~312.500000
HSDS ~ O ~312.500000 pg1p0 permits up to 6250 MHz
DISABLED < B pg1p1 5600 MHz to 6000 MHz
LvDS ~ ~156.250000 Copy to Selected VCO Frequency
DISABLED ~ O o VCO Frequency User Override: [] Enable User Override
DISABLED ~  [] ~125.000000 vcot1 (50000 MHz
DISABLED ~ 0 0 vcoz [5898.24 MHz
DISABLED ~ O 0 VCOo3  [2457.6 MHz
LVDS ~ O -491.520000
LVDS w "] ~7.68 Assign Selected VCO Settings to Device
HSDS w m| =491.520000 Analog VCO ppm error
- Integer Numeralor (corrected by DPLL)

LVDS - @ ~7.68

VCO1 |52 986410822315 4.21638245685E-09
HSDS ~ 0 ~491.520000

vcoz (72 371584207535 | 5.12227416039E-09
e | R |[=4e150000 veo3 [31 |[665136663716 | 9.94759830064E-09
LVDS w ~100.0
HSDS - ~100.0 i Apply Output Glock Settings to Device l

Figure 6-4. Step 5: Clock Outputs

is not in this list, a manual override can occur by selecting the Enable User Override check box and typing in the
desired VCO frequencies. The Copy to Selected VCO Frequency box can also be used to copy the VCO
frequency in the list selections to the VCO overrides.
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Press the Assign Selected VCO Settings to Device to update the VCO frequencies. Press the Apply Output
Clock Settings to Device button. By default, the analog PLL frequencies are shown; however the DPLL
calculated frequency from step 6 will result in exact output frequencies.

6.1.6 Step 6
For step 6, enter the desired DPLL loop bandwidth.

Note: Any time an approximate symbol is shown, a tool tip will allow exact output frequency to be seen by
mousing over the control.

Step 6: PLLs
Update red fields to control the DPLL characteristics DPLL1 DPLL2 DPLL3
The transfer function and error function aliowed VCO1 Freq. (MHz) VCO2 Freq. (MHz) VCO3 Freq. (MHz)
peaking can be left at the default values, if there is ~5000.000000 =~5625.000000 ~2457 600000
no application requirement specifying these values Range: 4800 fo 5 409 Range. 5669 io 6.060 Range: 2457 6 MHz +- 50 ppm
(PG1p0: 5625 e fo 6 3e9)
Running the script will yield attenuation values (in dB)
for the specified transfer/emor function offsets. Target Actual Target Actual Target Actual
DPLL LBW (Hz 1 1.015 100 101.428 100 101.428
fer Function Allowed Peaking (dB 0.1 s 0.1 0.1
Error Function Allowed Peaking (dB 1 _ 1 _ 1 —_—
ize (ppt 0.1 n/a 0.1 nia 0.1 nia
Offset (Hz)
Transter Function Attenuatior 100 -79.46 dB 100 -3.03dB 100 303dB
n Attenuabior 100 -6.0dB 100 -1.49dB 100 -1.49dB

Figure 6-5. Step 6: PLLs

6.1.7 Step 7

To calculate the DPLL divider settings, select which DPLL loop filters and dividers to calculate and press the Run
Script button. The software will now run and calculate the necessary settings.

Step 7: Run Script

When red fields are changed, click Calculate DPLL Settings 1o generate updated DPLL seltings
for salected DPLLs below.

Calc DPLL1 Run Script
[ Calc DPLL2
J Calc DPLL3

[l Bypass Run Script warning

Figure 6-6. Step 7: Run Script
6.2 Using the Status Page

The status page shows fields pertaining to the current status of the device. The update these fields click the
Read Status Bits button or the Read RO Regs button in the tool bar. The Read RO Regs button will read all read
only registers which provides more information on other pages including the status fields but can take longer to
read back. The read status bits just reads the status bits for this page.

For the DPLL to lock, a reference must be validated and selected as shown in the Active Reference/Holdover
and Reference Validated portion of the window, as seen in the circled portion of Figure 6-7.

As the DPLL locks, it is expected to see the LOPL_DPLLXx as the last bit to become clear when the phase lock is
acquired.

When INT_EN = 1, any live status flag which occurs will latch to the INTR Latched bit columns. These will
remain asserted until the Clear Latched Bits button is selected. This gives additional insight into the behavior of
the device.

Pressing the Soft-chip reset button in the toolbar will cause the device to reset and re-start lock.
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INTR S

Live Status
| (read only)
|—| CJLOL_PLL1

APLLs |—|C1LoL PLL2
X0 |-\ Lol pPLL3

“1LOS_FDET_XO

Read Status

|| (1 LOR_MISSCLK1 |

] LOR_FREQ1

[1LOR_PH1

|| [] REFSWITCH1

DPLLT | | opL pPLL
[1LOFL_DPLL1
[] HLDOVR1
[1HIST1

[1LOR_MISSCLK2 |
|| [1LOR_FREQ2

.| 4 LOR_PH2

| | (] REFSWITCH2

|| [1LOPL_DPLL2

L | [JLOFL_DPLL2

|| [1HLDOVR2

L || CJHIST2

I

DPLL2

|| 4 LOR_MISSCLK3 |
|| 4 LOR_FREQ3

|| 4 LOR_PH3

| 4 REFSWITCH3

|| [JLOPL_DPLL3

| (] LOFL_DPLL3

|| [1HLDOVR3

L I HIST3

DPLL3

INTR Flag Polarity
0 = Inverted Polarity
1 = Normal Polarity

' [JLOL_PLL1_POL

[]LOL_PLL2 POL
[]LOL_PLL3_POL
[1LOS_FDET_XO_POL

| [] LOR_MISSCLK1_POL

[ LOR_FREQ1_POL

[J LOR_PH1_POL

[[] REFSWITCH1_POL
[]LOPL_DPLL1_POL
[J LOFL_DPLL1_POL

[] HLDOVR1_POL

[ HIST1_POL

| []LOR_MISSCLK2_POL

[] LOR_FREQ2_POL

[ LOR_PH2_POL

[] REFSWITCH2_POL
[ LOPL_DPLL2_POL
[ LOFL_DPLL2_POL

[] HLDOVR2_POL

[ HIST2_POL

1 [ LOR_MISSCLK3_POL

[JLOR_FREQ3_POL

[JLOR_PH3_POL

[] REFSWITCH3_POL
[JLOPL_DPLL3_POL
[JLOFL_DPLL3_POL

[[] HLDOVR3_POL

[ HIST3_POL

INTR Latched Bits

[ Clear Latohed Bits

[JLOL_PLL1_INTR
[JLOL_PLL2_INTR
[JLOL_PLL3_INTR
[1LOS_FDET_XO_INTR

[ LOR_MISSCLK1_INTR
[JLOR_FREQ1_INTR
[JLOR_PH1_INTR

[J REFSWITCH1_INTR
[J LOPL_DPLL1_INTR
[JLOFL_DPLL1_INTR
[JHLDOVR1_INTR
[JHISTI_INTR

[]LOR_MISSCLK2_INTR
[]LOR_FREQ2_INTR
[]LOR_PH2_INTR

[] REFSWITCH2_INTR
[]LOPL_DPLL2_INTR

[] LOFL_DPLL2_INTR

[ HLDOVR2_INTR
[JHIST2_INTR

[JLOR_MISSCLK3_INTR
[J LOR_FREQ3_INTR
[JLOR_PH3_INTR

[J REFSWITCH3_INTR
[JLOPL_DPLL3_INTR

[J LOFL_DPLL3_INTR
[JHLDOVR3_INTR
[JHIST3_INTR

INTR Status Mask

0 = Route to Interrupt

1 = Mask (ignore)
[JLOL_PLL1_MASK
[JLOL_PLL2_MASK
[JLOL_PLL3_MASK
[ LOS_FDET_XO_MASK

[J LOR_MISSCLK1_MASK |

[J LOR_FREQ1_MASK

[JLOR_PH1_MASK

[[] REFSWITCH1_MASK
[J LOPL_DPLL1_MASK
[J LOFL_DPLL1_MASK

[ HLDOVR1_MASK

[J HIST1_MASK

[1LOR_MISSCLK2_MASK |

[ LOR_FREQ2_MASK

[]LOR_PH2_MASK

[] REFSWITCH2_MASK
[ LOPL_DPLLZ_MASK
[ LOFL_DPLL2_MASK

[] HLDOVR2_MASK.

[ HIST2_MASK

[]LOR_MISSCLK3_MASK |

[J LOR_FREQ3_MASK

[JLOR_PH3_MASK

[ REFSWITCH3_MASK
[J LOPL_DPLL3_MASK
[J LOFL_DPLL3_MASK
[J HLDOVR3_MASK

[J HIST3_MASK

+, non-MASKed x0o_INTR bits

[1INT_EN OR s
Apply AND or OR operator to

for output

: Holdover
0: Holdover
0: Holdover

Reference Validated

[J REFO_VALID_STATUS
[1 REF1_VALID_STATUS

[ REFO_FDET_STATUS
[] REFO_MISSCLK_STATU:
[ REFO_PH_STATUS

[ REF1_FDET_STATUS
g [ REF1_MISSCLK_STATUJF|
N\ REF1_PH_STATUS

Other Status Registers
[JPLL1_VM_INSIDE
[1PLL2_WM_INSIDE

[ PLL3_VM_INSIDE

[ TOD_HOLD
[1SYNC_CH_STOPPED

Bypass Status Controls
[J XO_FDET_BYP

6.3 Using the Input Page

Figure 6-7. Status Page

The Input Page provides a high level view of all the inputs for the device, the APLL frequency, and DPLL

frequency of the device.

4 LMK5C33216

User Controls
Raw Registers

Getting Started
Start Page

Qutputs
Status
Validation
GPIO
APLL
DPFLL

Burst Mode

Figure 6-8. Inputs Location

Once the DPLL dividers and loop filter have been calculated by running the script in step 7 on the start page, this
page displays the DPLL divider values which set the DPLL frequency. Here it is shown that the DPLL frequency

is the exact desired frequency.

Each DPLL supports two sets of DPLL dividers which can be selected. At this time, the tool calculates the divider
for FB Config 1 only. Div #1 settings may be copied into Div #2 settings and selected for use by the DPLL Div

Select control.
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On this page, it is possible to select the APLL frequency or DPLL frequency to propagate through to the outputs
by changing APLL frequency to DPLL frequency.

Inputs DPLL1:SP  REF1 selected with frequency of 10.0 MHz
Selected —— - - APLLT
Reference Inputs (Readback) 2:REF1 ~ Auto Revertive « | | REFO ~ || Register VCO3 feedback
e = SRC: eedba v
REFO  156.25 MHz —» DPLL1 R Div REF Priority DPLL Div Select ]  Crmasoo00
wer1 [10.0 " H O - 125F] [2ng «| |[FBConfig1 ~ 4000[2] a7t ; MHz
- |z =
-0 P s [1st | [FBConfig1 ~ o] PDF; |~04.523076  [MHz
Vvoo- | ~5000.000000 |pHz ——
U=
DPLL1 Divi#2 DPLL1
4000 El Rer: 100 MHz
Ll DE Mot availa ~ FB Config 1 ~ OE TDC: |1-25 MHz
QE vio: |2000.0 MHz
Reference Doubler Enable
VCO1 Reference to APLLs
~1250.000000  ppz O— o
~5000.000000 HMHz =
VCO1 Reference to DPLL3 APLL frequency
XO Frequency ~625.000000 | g.
@ DPLL2: HP REF1 selected with frequency of 10.0 MHz
Eal d
38.88 (Read:::‘!k) 2'REF1 =~ Auto reveriive « | REF0 « || Register ~ APLLZ
Mz DPLL2 R Div REF Priority DPLL Div Select SRC: | XO v
DPLL2 Div#1
1345 sl== 125F || 2nd «| [FBCoONig1 ~ v e REF |38.88 e,
L] e IRIEE «| [FBConfig1 ~ o POF- |T7.76 MHz
Voo | ~5625.000000 |pMHz —
US|
DPLL2 Div#2 DPLL2
» 500F%] [Notavaila v| [FBConfig1 v ss00fE] ReR 10.0 Mitz
» 0% [Notavaia v | FBConfig1 v o T 125 Milz
Reference Doubler Enable QE veo: 9625.0 MHz
VCO2 Reference to APLLs
~1406.250000] ppz O 0._-_| [+4]
~5625.000000
Figure 6-9. APLL or DPLL Frequency Selection
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DPLL3: BAW REF1 selected with frequency of 10.0 MHz
Selected - -
{Readback) | 0 Holdow Auto reverfive ~ || REFO ~ | | Register ~ APLL3
DPLL3 R Div REF Priority DPLL Div Select SRC: | XO v
DPLL3 Div#1
= 125 . v . (38 88
n B [2nd FE Config 1 1965 2] REF: MHz
=[] = 8 1st w FB Config 1 ~ PDF: |77.76 MH:
- = g 27060930222 E| ‘
Voo | ~2457.600000 | pMHz —
1089511627775 ‘
DPLL3 Div#2 DPLL3
> 500[3] |MNotavaila ~| |FBConfig1 - 066[%] REF: |10.0 MHz
87960030222 E Toc: 1.25 MHz
Reference Doubler Enable 1009511627775 5] Veo: 2457.6 MHz
VCO03 Reference to APLLs
~1228 800000 MHz (—— 1
VCO3 Reference to DPLLs — [-2457.600000 MHZ_api| frequency v

L 0~ |

Figure 6-10. PLL3 Input

6.3.1 Cascaded Configurations

Cascaded configurations can be created using the input page, where the relevant VCO buffers and dividers will
automatically be enabled by inferring the state of source selection registers.

At least one PLL must always be active and set to XO reference source for cascaded configurations to be valid.
APLL start-up priority will automatically choose XO-source APLLs to start up before all other PLLs whenever
possible. If in pin-selection mode, since start-up priority cannot be properly inferred, users must set this priority
themselves in the User Controls page. In the example image below, APLL2 and APLL3 are referenced to XO
input and APLL1 reference is from APLL3. Priority is controlled in ascending order, with O first and 2 last. APLLs
can share priorities; if all APLL priorities are set to 0, all APLLs will startup simultaneously.

APLL1, SP, 4800 MHz to 5400 MHz

] PLL1_RDIV_XO_EM apLLL_STRIPRTY | 2o

APLL2, HP, 5600 MHz to 6000 MHz

PLLZ_RDIV_XC_EN APLLZ_STRT_PRTY 1 E

APLL3, BAW, 2457.6 MHz £ 50 ppm

PLL3_RDIV_XO_EM APLL3_STRT_PRTY 0 E

Figure 6-11. Cascade APLL Start Priorities
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6.3.1.1 Cascade VCO to APLL Reference

Cascading APLLs is controlled by the APLL source box, circled in Figure 6-12. This box is programmed bitwise
and is automatically set when generating a frequency plan. The XO_OUT_BUF_EN register in the Input Control
section of the User Controls tab is automatically set to enable or disable the XO Output Buffer. The
PLLx_RDIV_XO_EN is automatically checked/unchecked in each APLLx tab depending on whether each APLL
is using the XO input.

WCO1 Reference to APLLs

~1250.000000 pHz O—v .;]

VC02 Reference to APLLs

~1406.250000| ppz O 0k

VCO03 Reference to APLLs

~1228 800000 MHz {(— 1

Figure 6-12. APLL Source Box

6.4 Using APLLA1, 2, and 3 Pages

The APLL pages can be used to see detailed information on APLL behavior including the output dividers. It is
possible to select between APLL frequency and DPLL frequency from this page to cascade to the output
frequency boxes. By leaving APLL frequency (as shown in blue circle) selected, it is possible to type a VCO
frequency into the PLL1 VCO frequency box (as shown in red circle) to have the fractional N value re-calculated.

When the DPLL is not used, the APLLs support an APLL only mode with a programmable 24-bit denominator.
Support for this mode is currently not implemented in the TICS Pro software.
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APLL1, SP, 4800 MHz to 5400 MHz

PLL1_CLEDWAIT

3 E Loop Filter 3 ms v
[ PLL1_RDIV_XO_EN APLL1_STRT_PRTY - .
X0 R2 | 2:0.357 kol + {s-“- Ll sl
R Divider & JIE
Doubler Phase Detector R3|6:0375kel ~| 3 TOpPF w
13 & Charge Pump
E R4 6:0375kol ~ | C4|70pF
38.88 MHz O] Bypass ~84 523076  MHz '
[ /DBLR 6.4 mA v -
PLL? FB m . 5000.000000
~1406 250000 pHz VCO3 feedback  ~ 0.954 kohm - Rd Disable 3rddth | 3: 0x03 =3rd & 4 ~ MHz
PLL3 FB ~1228.800000 | ppz
~1222.800000| pyz APLL frequency
Fractional N Divider = APLL Freq
oLt veo oo Integer Fraction
o [ Num | 986410822315 2] 50000 MHz DPLL Freq
5215 4
[+ PLL1_VCO_BUF_EMN Den 1099511627776
0
E PLL1_NUM_MSE 76 E
i PLL1_VCO_BUF_2DF PLL1 P4
[ PLL1_VCO_BUF_PPN SDM Settings — = —b-

[JPLL1_WCO_BUF_FB_
PLL Order | 3rd

PLL Mode Control
PLL Maode | APLL 40-bit num (Req for DF ~

PLL Enable [4i APLL1_EN
[ DPLL1_EN [ DPLL1_LOOP_EM

PLL1_NUM_STAT 0 E
PLL1_VM_INSIDE

Figure 6-13. APLL1 Page

Dither Mode | Constant Dither |

" I PLL1_PRI_DIV_SYNC_E
I PLL1_PRI_DIV_EM

PLL1 P2

~2500.000000

MHz

=

] 2 v _b'

~2500.000000

MHz

PLL1_SEC_DIV_SYNC_
[JPLL1_SEC_DIV_EN

PLL1_SEC_DIV_DRVR_EN

oF

Figure 6-14 below shows the post dividers for PLL2 which includes PLL2 P2 for high speed open collector CML
output, and below right shows the post dividers for PLL3 which includes PLL3 P1 with a CML MUX for bypassing
BAW frequency directly to CML outputs or to be used with the PLL3 P1 divider for other outputs.

PLL2 P1
9

All Outputs
~625.000000 MHz

¢ PLL2_VCO_DIV_SYNC_EN
¢ PLL2_VCO_DIV_EN
6=

-

PLL2P2

ouUT4,6
~1875.000000 MHz

3

PLL2_VCO_DV_2_3_EN

Figure 6-14. PLL2 Post Divider

APLL frequency v
~2457.600000 MHz APLL Freq

24576 MHz DPLL Freq

0.0 MHz
0: Disabled -

PLL3_DIV_SYNC_E

PLL3_CHAN_EN
4
MHz ouTo,1
ouTa-7
ouTs-13
ouUT14,15

Figure 6-15. PLL3 Dividers

¥ DIV 17
PLL3 P1
A W

~491.520000
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6.5 Using the DPLLA1, 2, and 3 Pages

The DPLL pages contain many advanced controls that are normally set during the Run Script calculation. They
also contain the DCO Shift control in the top left.

Auto Select Priority
DPLL1 REFO | 2nd -
DPLL1 Enable [ DPLL1_EN NPy | 1st -
Input Select Mode = Auto Revertive v
FDEV
REF FB DIV
Pin/Register Mode | Register v 4 DPLL1_FB_FDEV_EN DPLLYPRLDW
REF4 Notaval ~ DPLL1 _FB_FDEV >
. 5277600 |Z] o0 H
00C1o Shift Controls ( REF5 Notaval ~ L J DPLLY_FB_NUM
o + -
4 DPLL1_FB_FDEV_UPDATE of]
DPLLT_MAN_REFSEL | REFO - DPLLY_FB_NUM_STAT DPLLY_FB_DEN
DPLL1_REFSEL_STAT | 2. REF1 5 OH 1099511627775[[%

Figure 6-16. Primary DPLL Controls

6.5.1 DPLL DCO

To use the DCO shift controls on a given DPLL, enter the DCO ppb step value into the DCO Shift Controls (ppb)
box shown above.

6.6 Using the Validation Page

The validation page allows the user to enable/disable different detectors for reference validation along with DPLL
frequency and phase lock requirements.

Clock Input Validation (LOS) for input clock validation Reassign All |
: Teanyy < Period of Reference < T .
Validation Timer Frequency Detect Threshold Early Clk Window Detector Missing Clk Window Detector
Enable Vald time | Enable Valid® Invalid Accuracy Average Meastime |Enable Margin Teamy Enable Missing Margin Toare
(ppm) (ppm) (ppm) (count) Clocks
REFO [A [16s || O/ [100 |[180 |[10 1[5] 257ms ] 1}5] 4.80ns ") 1 3[5 24.00ns
REF1 [4 [16s «|| [g1[100 150 10 1]@{ 257 ms O 1@[83.80% ) 13@{ 31§| 211.20 ns

*The minimum recommended valid Frequency Detect Threshold = maximum X0 ppm error + maximum reference ppm error

1 PPS Phase Detector DPLL1 Phase Lock Detect
Enable Threshold Terase vao DPLL1 Frequency Lock Detect [ DPLL1_LOCKDET_PPM_EN Threshold Tueas
REF0 [] Ui-ﬂ nia; REF0 = 2 kHz Lock (ppm)  Unlock (ppm) Average (count) Accuracy (ppm) Toatis Lock 39 f-E 458.90 ns
90 120 1B [0 nla Unlock | 401 917.79ns
REFY [ 0f] nia; REF1 > 2kHz - -
DPLL2 Phase Lock Detect
DPLL2 Frequency Lock Detect [ DPLL2_LOCKDET_PPM_EN Threshold L
Lock (ppm)  Unlock (ppm) Average (count) Accuracy (ppm) Timia Lock 40 }-e— 764.83 ns
90 120 11:—:“| 10 n/a Unlock | 41 H, 153 us
DPLL3 Phase Lock Detect
The 1 PPS Phase Detector requires < 2 kHz ~ DPLL3 Frequency Lock Detect [] DPLL3_LOCKDET_PPM_EN Threshold Thgas
reference frequency. Threshold is set to Lock (ppm)  Unlock (ppm)  Average (count) Accuracy (ppm) Tanss Lock 38 H— 1.38 us
accomodate the jitter of the 1 PPS reference a0 120 1 H 10 p -
clock in periods of the X0 reference clock - el Unlock | 38 [—-,-— 275us

Figure 6-17. Validation Page
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6.7 Using the GPIO Page
Allows configuring GPIOQ, 1, and 2.

When using SPI readback on the EVM, GP1O2 must be configured as STATUS or INT... and SDO output. Refer
to Section 3.3.

GPIO Controls
] GPIOO_IN_FLT_EN Active High - CMOS
GPIOD =
STATUS or INT, Acts as status or interrupt  +~ || XO Loss of Signal (LOS) -
1 GPIO1_IN_FLT_EN Active High v CMOS
STATUS or INT, Acts as status or interrupt  + || XO Loss of Signal (LOS) v
] GPIO2_IN_FLT_EN Active High v CMOS
GPIO2
STATUS or INT, Acts as status or interrupt  +~ || XO Loss of Signal (LOS) -

Figure 6-18. GPIO Page

6.8 Using the Outputs Page

The outputs page shows all the possible source frequencies to the output channels. To simplify settings fields
necessary to providing an output frequency, a source mux lists all possible sources for each output. Be sure to
enable/disable desired outputs at right hand side.

There are many detailed output pages beneath the Outputs page illustrated below showing individual controls for
each set of outputs.

The black line between OUT2 to OUT3, OUT4 to OUT7,0UT8 to OUT13, and OUT14 to OUT15 signifies that all
these outputs should source from the same VCO.
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