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Five/Ten Output Clock Programmable Buffer

Check for Samples: CDCE18005

FEATURES
e Universal Input Buffers That Accept LVPECL,
LVDS, or LVCMOS Level Signaling

e Fully Configurable Outputs Including
Frequency, Output Format, and Output Skew

e Output Multiplexer That Serves as a Clock
Switch Between the Three Reference Inputs
and the Outputs

e Clock Generation Via AT-Cut Crystal

e Integrated EEPROM Determines Device
Configuration at Power-up

 Low Additive Jitter Performance

e Universal Output Blocks Support up to 5
Differential, 10 Single-ended, or Combinations
of Differential or Single-ended:

— Low Additive Jitter
— Output Frequency up to 1.5 GHz

— LVPECL, LVDS, LVCMOS, and Special High
Output Swing Modes

— Independent Output Dividers Support
Divide Ratios from 1-80

— Independent limited Coarse Skew Control
on all Outputs

e Flexible Inputs:

— Two Universal Differential Inputs Accept
Frequencies up to 1500 MHz (LVPECL), 800
MHz (LVDS), or 250 MHz (LVCMOS).

— One Auxiliary Input Accepts Crystal.
Auxiliary Input Accepts Crystals in the
Range of
2 MHz-42 MHz

— Clock Generator Mode Using Crystal Input.

e Typical Power Consumption 1W at 3.3V (see
Table 28)

e Offered in QFN-48 Package
» ESD Protection Exceeds 2kV HBM
e Industrial Temperature Range —40°C to 85°C

APPLICATIONS

« Data Converter and Data Aggregation Clocking
e Wireless Infrastructure

e Switches and Routers

e Medical Electronics

e Military and Aerospace

e Industrial

e Clock Fan-out

DESCRIPTION

The CDCE18005 is a high performance clock
distributor featuring a high degree of configurability
via a SPI interface, and programmable start up
modes determined by on-chip EEPROM. Specifically
tailored for buffering clocks for data converters and
high-speed digital signals, the CDCE18005 achieves
low additive jitter in the 50 fs RMS @ range. The
clock distribution block includes five individually
programmable outputs that can be configured to
provide different combinations of output formats
(LVPECL, LVDS, LVCMOS). Each output can also be
programmed to a unique output frequency (up to 1.5
GHz @) and skew relationship via a programmable
delay block. If all outputs are configured in single-
ended mode (e.g. LVCMOS), the CDCE18005
supports up to ten outputs. Each output can select
one of three clock input sources. The input block
includes two universal differential inputs which
support frequencies up to 1500 MHz and an auxiliary
input that can be configured to connect to a crystal
via an on chip oscillator block.

LVCMOS 25MHz

LVPECL 1.5GHz / LVDS 800MHz LVCMOS 25MHz

CDCE18005 LVDS 400MHz

LVDS 800MHz

Crystal 25MHz
LVPECL 1.5GHz

I

Figure 1. CDCE18005 Application Example

(1) 12 kHz to 20 MHz integration bandwidth.
(2) Maximum output frequency depends on the output format
selected

Please be aware that an important notice concerning availability, standard warranty, and use in critical applications of
Texas Instruments semiconductor products and disclaimers thereto appears at the end of this data sheet.

PRODUCTION DATA information is current as of publication date.
Products conform to specifications per the terms of the Texas
Instruments standard warranty. Production processing does not
necessarily include testing of all parameters.
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DEVICE INFORMATION
PACKAGE

The CDCE18005 is packaged in a 48-Pin Plastic Quad Flatpack Package with enhanced bottom thermal pad for
heat dissipation. The Texas Instruments Package Designator is: RGZ (S-PQFP-N48)
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PIN FUNCTIONS®

PIN
TYPE DESCRIPTION
NAME QFN
VCC_OUT 8, 11, Power | 3.3V Supply for the Output Buffers
15, 18,
21, 26,
29, 32
VCC_CORE 5, 39, Power | 3.3V Core Voltage Circuitry
42, 34,
35
VCC_IN_PRI 47 A. Power | 3.3V References Input Buffer and Circuitry Supply Voltage.
VCC_IN_SEC 1 A. Power | 3.3V References Input Buffer and Circuitry Supply Voltage.
VCC_IN_AUX 44 A. Power | 3.3V Crystal Oscillator Input Circuitry.
GND 36 Ground | Ground (All internal Ground Pins are connected to the PAD)
GND PAD Ground | Ground is on Thermal PAD. See Layout recommendation
SPI_MISO 22 O 3-state LVCMOS Output that is enabled when SPI_LE is asserted low. It is the serial Data Output
to the SPI bus interface
SPI_LE 25 | LVCMOS input, control Latch Enable for Serial Programmable Interface (SPI), with Hysteresis in
SPI Mode. The input has an internal 150-kQ pull-up resistor if left unconnected it will default to
logic level "1". The SPI_LE status also impacts whether the device loads the EEPROM into the
device registers at power up. SPI_LE has to be logic "0" before the Power_Down# toggles low-to-
high in order for the EEPROM to load properly.
SPI_CLK 24 | LVCMOS input, serial Control Clock Input for the SPI bus interface, with Hysteresis. The input has
an internal 150-kQ pull-up resistor if left unconnected it will default to logic level "1".
SPI_MOSI 23 | LVCMOS input, Master Out Slave In as a serial Control Data Input to CDCE18005 for the SPI bus
interface. The input has an internal 150-kQ pull-up resistor if left unconnected it will default to logic
level "1".
TEST_MODE 33 | Pull High or leave unconnected
TEST_MODE2 31 | Pull High or leave unconnected
Power_Down 12 I Active Low. Power down mode can be activated via this pin. See Table 14 for more details. The
input has an internal 150-kQ pull-up resistor if left unconnected it will default to logic level "1".
SPI_LE has to be HIGH in order for the rising edge of Power_Down signal to load the EEPROM.
SYNC 14 | Active Low. Sync mode can be activated via this pin. See Table 14 for more details. The input has
an internal 150-kQ, pull-up resistor if left unconnected it will default to logic level “1”.
AUX_IN 43 | Auxiliary Input is a single ended input including an on-board oscillator circuit so that a crystal may
be connected.
AUX_OUT 13 (@) Auxiliary Output LVCMOS level that can be programmed via SPI interface to be driven by Output 2
or Output 3.

PRI_REF+ 45 | Universal Input Buffer (LVPECL, LVDS, LVCMOS) positive input for the Primary Reference Clock,
PRI_REF- 46 | Universal Input Buffer (LVPECL, LVDS) negative input for the Primary Reference Clock. In case of
LVCMOS signaling Ground this pin through 1kQ resistor.

SEC_REF+ 3 | Universal Input Buffer (LVPECL, LVDS, LVCMOS) positive input for the Secondary Reference
Clock,
SEC_REF- 2 | Universal Input Buffer (LVPECL, LVDS,) negative input for the Secondary Reference Clock. In
case of LVCMOS signaling Ground this pin through 1kQ resistor.
TESTOUTA 30 Analog | Analog Test Point for Use for Tl Internal Testing. Pull Down to GND Via a 1kQ Resistor.
NC 4, 37, This Pin is not used
38, 40,
41
VBB 48 Analog | Capacitor for the internal termination viltage. Connect to a 1uF Capacitor.
UOP:UON 27,28 (@) The Main outputs of CDCE18005 are user definable and can be any combination of up to 5
U1P:U1N: 19, 20 LVPECL outputs, 5 LVDS outputs or up to 10 LVCMOS outputs. The outputs are selectable via
U2P:U2N 16,17 SPI interface. The power-up setting is EEPROM configurable.
U3P:U3N 9, 10
U4P:U4N 6,7

(1) The internal memory (EEPROM and RAM) are sourced from various power pins. All VCC connections must be powered for proper
functionality of the device.
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FUNCTIONAL DESCRIPTION
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Figure 3. CDCE18005 Block Diagram

The CDCE18005 comprises three primary blocks: the interface and control block, the input block and the output
block. In order to determine which settings are appropriate for any specific combination of input/output
frequencies, a basic understanding of these blocks is required. The interface and control block determines the
state of the CDCE18005 at power-up based on the contents of the on-chip EEPROM. In addition to the
EEPROM, the SPI port is available to configure the CDCE18005 by writing directly to the device registers after
power-up. The input block buffers three clock signals, converts them to differential signals, and drives them onto
an internal clock distribution bus. The output block provides five separate clock channels that are fully
programmable and configurable to select and condition one of four internal clock sources

NOTE
This Section of the data sheet provides a high-level description of the features of the
CDCE18005 for purpose of understanding its capabilities. For a complete description of
device registers and 1/O, please refer to the Device Configuration Section.
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Interface and Control Block

The CDCE18005 is a highly flexible and configurable architecture and as such contains a number of registers so
that the user may specify device operation. The contents of nine 28-bit wide registers implemented in static RAM
determine device configuration at all times. The CDCE18005 implements the SPI Interface Mode. SPI Interface
Mode is used to access the device RAM and EEPROM either during normal operation (if the host system
provides a native SPI interface) or during device configuration (i.e. device programming). During power up the
EEPROM content gets copied into the registers after the detection of a valid device power-up. The EEPROM can
be locked enabling the designer to implement a fault tolerant design.

Static RAM (Device Registers)

| Register 8 |

Register 7

Register 6

/Power_Down K— -
JSYNC X—] Register 5

Interface > Register 4 < '\ Device

SPI_LE X— c &t | |/ Hardware
s|SD||D|K/|(|:Is_g X—| “ontro Register 3
SPI_MOsI E—

AN

Register 2 |

|
| Register 1 |
|

Register 0 |

AR

EEPROM (Default Configuration)

Register 7

Register 6

| Register 5 |

Register 4

Register 3

| Register 2 |

Register 1

Register 0

Figure 4. CDCE18005 Interface and Control Block

Copyright © 2008-2012, Texas Instruments Incorporated Submit Documentation Feedback 5
Product Folder Links :CDCE18005


http://www.ti.com/product/cdce18005?qgpn=cdce18005
http://www.ti.com
http://www.go-dsp.com/forms/techdoc/doc_feedback.htm?litnum=SCAS863B&partnum=CDCE18005
http://www.ti.com/product/cdce18005?qgpn=cdce18005

13 TEXAS

INSTRUMENTS
CDCE18005
SCAS863B —NOVEMBER 2008—REVISED NOVEMBER 2012 www.ti.com
Input Block

The Input Block includes a pair of Universal Input Buffers and an Auxiliary Input. The Input Block buffers the
incoming signals and facilitates signal routing to the Internal Clock Distribution bus. The Internal Clock
Distribution Bus connects to all output blocks discussed in the next section. Therefore, a clock signal present on
the Internal Clock Distribution bus can appear on any or all of the device outputs.

1500 MHz
PRI_REF

LVPECL: 1500 MHz
LVDS: 800 MHz
LVCMOS: 250 MHz

oE C_REFD 1500 MHz

N

Crystal: 2MHz — 42MHz l/

Internal Clock Distribution Bus

Figure 5. CDCE18005 Input Block
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Output Block

Each of the five identical output blocks incorporates an output multiplexer, a clock divider module, and a
universal output array as shown.

Output
MUX Sync Output Buffer Control
Control Pulse Enable

PRI_REF I q :
o — X uxP

SEC_REF I :

Clock Divider Module 0 - 4 ——+¢ \LVDS :

AUX_IN P :

LVPECL

Internal Clock Distribution Bus

Figure 6. CDCE18005 Output Block (1 of 5)

Clock Divider Module 0-4

The following shows a simplified version of a Clock Divider Module (CDM). If an individual clock output channel
is not used, then the user should disable the CDM and Output Buffer for the unused channel to save device
power. Each channel includes two 7-bit registers to control the divide ratio used and the clock phase for each
output.

Enable
Sync Pulse
(internally generated) Digital Phase Adjust (7-bits)
- I N T 2 T 2 -
Output /1-180 » Output
MUX Buffer
Figure 7. CDCE18005 Output Divider Module (1 of 5)
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ABSOLUTE MAXIMUM RATINGS
over operating free-air temperature range (unless otherwise noted)™®
VALUE UNIT
Vee Supply voltage range @ -0.510 4.6 v
vV, Input voltage range® —0.5t0 VCC + 0.5 v
Vo Output voltage range® —0.5t0 VCC + 0.5 v
Input Current (V, <0, V| > Vcc) +20 mA
Output current for LVPECL/LVCMOS Outputs (0 < Vg < V¢c) +50 mA
T, Maximum junction temperature 125 °C
Tstg Storage temperature range —65 to 150 °C

(1) Stresses beyond those listed under absolute maximum ratings may cause permanent damage to the device. These are stress ratings
only and functional operation of the device at these or any other conditions beyond those indicated under recommended operating
conditions is not implied. Exposure to absolute—maximum-rated conditions for extended periods may affect device reliability.

(2) All supply voltages have to be supplied simultaneously.

(3) The input and output negative voltage ratings may be exceeded if the input and output clamp—current ratings are observed.

THERMAL CHARACTERISTICS
Package Thermal Resistance for QFN (RGZ) Package ¥ @

AIRFLOW (LFM) 8;p (CC/W) @ 84 (°C/IW)
0 JEDEC Compliant Board (6X6 VIAs on PAD) 2 28.9
100 JEDEC Compliant Board (6X6 VIAs on PAD) 2 20.4
0 Recommended Layout (7X7 VIAs on PAD) 2 27.3
100 Recommended Layout (7X7 VIAs on PAD) 2 20.3

(1) The package thermal impedance is calculated in accordance with JESD 51 and JEDEC2S2P (high-k board).
(2) Connected to GND with 36 thermal vias (0,3 mm diameter).
(3) 63p (Junction — Pad) is used for the QFN Package, because the main heat flow is from the Junction to the GND-Pad of the QFN.
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ELECTRICAL CHARACTERISTICS OPERATING CONDITIONS
recommended operating conditions for the CDCE18005 device for under the specified Industrial temperature range of —40°C

to 85°C
PARAMETER TEST CONDITIONS MIN  TYP MAX | UNIT
POWER SUPPLY
Vee Supply voltage 3 3.3 3.6 \%
xcc—'N ' Analog supply voltage 3 33 3.6
Core
Pivpect  REF at 491.52 MHz, Outputs are LVPECL Output 1 = 491.52 MHz 1.6 w
Pios  REF at 491.52 MHz, Outputs are LVDS (LVCMOS = 245 MHz) 1.3 W
Output 2 = 245.76 MHz
Output 3 = 122.88 MHz
Pivemos  REF at 491.52 MHz, Outputs are LVCMOS | output 4 = 61.44 MHz 15 w
Output 5 = 30.72 MHz
Porr REF at 491.52 MHz 82’:33{5 :rrs gifggl'gg_' 0.45 w
Prp Device is powered down 20 mwW
DIFFERENTIAL INPUT MODE (PRI_REF, SEC_REF)
VN Differential input amplitude (V\y — Vin) 0.1 1.3 Vv
Vic Common-mode input voltage 1.0 V0.3 Vv
Iy tDelrffn?irr(]e:ttiEarI])mput current high (no internal V, = Vee, Ve = 3.6 V 20| pA
I Eelrﬂn?irr?:ttifrlumpm current low (no internal V=0V, Vo = 3.6 V 20 20| uA
Input Capacitance on PRI_REF, SEC_REF 3 pF
CRYSTAL INPUT SPECIFICATIONS
On-chip load capacitance 8 10| pF
Equivalent series resistance (ESR) 50 Q
LVCMOS INPUT MODE (SPI_CLK, SPI_MOSI, SPI_LE, Power_Down, SYNC, PRI_REF, SEC_REF)
Low-level input voltage LVCMOS, 0 0.3 Vce Vv
High-level input voltage LVCMOS 0.7 Vcc Vee Vv
Vi LVCMOS input clamp voltage Vee =3V, || =-18 mA -1.2 Vv
IH LVCMOS input current V| =Vce, Vec =36V UA
I ;\é(él\_/lé)EsFl)nput (Except PRI_REF and V=0V, Ve = 3.6 V _10 —40| A
he LVCMOS input (PRI_REF and SEC_REF) Vi=0V,Vcc=36V -10 10| pA
C Input capacitance (LVCMOS signals) V=0V orVce 3 pF

Copyright © 2008-2012, Texas Instruments Incorporated
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ELECTRICAL CHARACTERISTICS OPERATING CONDITIONS (Continued)
recommended operating conditions for the CDCE18005 device for under the specified Industrial temperature range of —40°C

to 85°C
PARAMETER ‘ TEST CONDITIONS | MIN TYP® MAX| UNIT
SPI OUTPUT (MISO)
loH High-level output current Vee =33V, Vo=1.65V -30 mA
loL Low-level output current Vee =33V, Vo=1.65V 33 mA
VoH High-level output voltage for LVCMOS outputs | Ve =3V, lon = —100 pA Vce—0.5 \%
VoL Low-level output voltage for LVCMOS outputs Vec =3V, loL = 100 pA 0.3 \%
Co Output capacitance on MISO VCC=33V;VO=0VorVCC pF
lozn
3-state output current Vo=Vee,Vo=0V WA
lozL -5
VBB
VBB Termination voltage for reference inputs. ISBeBn;;QZ mA, Depending on the 0.9 19| V
INPUT BUFFERS INTERNAL TERMINATION RESISTORS (PRI_REF and SEC_REF)
Termination resistance ‘ Single ended 50 Q
LVCMOS OUTPUT / AUXILIARY OUTPUT
foik Output frequency, see Figure Below Load = 5 pF to GND 250 | MHz
VoH High-level output voltage for LVCMOS outputs \r;%?(: min to lon = —100 pA Ve -0.5
Vce = min to _
VoL Low-level output voltage for LVCMOS outputs max loL =100 pA 0.3 \%
loH High-level output current Vec =33V Vo =165V -30 mA
loL Low-level output current Vec =33V Vo =165V 33 mA
t Propagation delay from PRI_REF or SEC_REF
pd(LH)/ pag y _ _
tygy o Outputs (LVCMOS to LVCMOS) Vee/2 10 Vecl2 4 ns
All Outputs set at 200 MHz,
tsk(o) Skew, output to output For YO to Y4 Reference = 200 MHz 75 ps
Co Output capacitance on YO to Y4 Vee=3.3V;Vo=0VorVee pF
| Vo=V A
ozH 3-State LVCMOS output current o ce H
IOZL Vo =0V -5 HA
| Vo=V 25 A
OPDH Power Down output current 0 ce H
loppL Vo=0V S| MA
Duty cycle LVCMOS 50% / 50% input duty cycle 45% 55%
tslewrate  Output rise/fall slew rate 3.6 5.2 V/ns

(1) All typical values are at V¢ = 3.3 V, temperature = 25°

>

LVCMOS I 5 pF

10
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ELECTRICAL CHARACTERISTICS OPERATING CONDITIONS (Continued)
recommended operating conditions for the CDCE18005 device for under the specified Industrial temperature range of —40°C

to 85°C
PARAMETER | TEST CONDITIONS | MIN TYP®  MAX| UNIT
LVDS OUTPUT
fek Output frequency Configuration Load (100 Q) 800 | MHz
Vool Differential output voltage R, =100 Q 270 550 | mVv
AVop LVDS VOD magnitude change 50| mVv
Vos Offset Voltage —40°C to 85°C 1.24 \%
AVos VOS magnitude change 40 mV
Short circuit Vout+ to ground VOUT =0 27| mA
Short circuit Vout- to ground VOUT =0 27| mA
t It Propagation delay from PRI_REF or Crosspoint to Crosspoint 3.1 ns
Pd(LH)pd(HL) | SEC_REF to outputs (LVDS to LVDS)
Skew, output to output For YO to Y4 All Outputs set at 200 MHz 25 ps
tekio) 2 Reference = 200 MHz
Co Output capacitance on YO to Y4 Vec=3.3V;Vo=0VorVcce 5 pF
lopPDH Power down output current Vo =Vce 25| pA
loppL Power down output current Vo=0V 5| pA
Duty cycle 50% / 50% input duty cycle 45% 55%
t/ 1 Rise and fall time 20% to 80% of Vour(pp) 110 160 190 ps
LVCMOS-TO-LVDS
typ < 0Ouuttput ?3l§ew between LVCMOS and LVDS Crosspoint to VCC/2 0.9 1.4 19| ns
B puts
(1) Alltypical values are at Ve = 3.3 V, temperature = 25°C
(2) The tgy) specification is only valid for equal loading of all outputs.
(3) The phase of LVCMOS is lagging in reference to the phase of LVDS.
LVDS DC Termination Test
§ 100 Q Oscilloscope
e———————
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ELECTRICAL CHARACTERISTICS OPERATING CONDITIONS (Continued)
recommended operating conditions for the CDCE18005 device for under the specified Industrial temperature range of —40°C

to 85°C
PARAMETER \ TEST CONDITIONS \ MIN  TYP® MAX | UNIT
LVPECL OUTPUT
fo Output frequency Configuration load (Figures below) 1500 MHz
Von LVPECL high-level output voltage load Ve -1.06 Ve —0.88 \%
VoL LVPECL low-level output voltage load Vce —2.02 Ve —1.58 \%
Vool Differential output voltage 610 970 mV
IEZE::;/ (Pl_rsg?zgcaf?g S\?ﬁég&m PRI_REF or SEC_REF to outputs Crosspoint to Crosspoint 3.4 ns
tsk(o) Skew, output to output For YO to Y4 éggiggf:?ogt'\fgg MHz 25 ps
Co Output capacitance on YO to Y4 Vec =3.3V;Vog=0Vor Ve 5 pF
:Z:Zr Power Down output current zz : :)/CVC 2: ﬁi
Duty Cycle 50% / 50% input duty cycle 45% 55%
t/t Rise and fall time 20% to 80% of Voutpp 55 75 135 ps
LVDS-TO-LVPECL
tskp c Output skew between LVDS and LVPECL outputs ‘ Crosspoint to Crosspoint ‘ 0.9 11 13 ‘ ns
LVCMOS-TO-LVPECL
tsep Output skew between LVCMOS and LVPECL outputs ‘ Vcc/2 to crosspoint ‘ -150 260 700 ‘ ps
LVPECL HI-SWING OUTPUT
Von LVPECL high-level output voltage load Vee -1.11 Ve -0.87 \%
Voo LVPECL low-level output voltage load Ve —2.06 Vee -1.73 \%
Vool Differential output voltage 760 1160 mV
t/t Rise and fall time 20% to 80% of Voutpp 55 75 135 ps

(1) All typical values are at V¢ = 3.3 V, temperature = 25°C

LVPECL AC Termination Test

50 Q
A%

50 Q

Oscilloscope

LVPECL DC Termination Test

50Q< 500

Vce-2
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Figure 8. LVPECL Output Swing vs Frequency
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Figure 10. LVDS Output Swing vs Frequency
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Figure 11. LVCMOS Output Swing vs Frequency
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TIMING REQUIREMENTS
over recommended ranges of supply voltage, load and operating free air temperature (unless otherwise noted)

PARAMETER | MIN  TYP  MAX| UNIT

PRI_REF/SEC_REF INPUT REQUIREMENTS
fmax For Single ended Inputs ( LVCMOS) on PRI_REF and SEC_REF 250 MHz

For Differential Inputs on PRI_REF and SEC_REF 1500 MHz
AUX_IN Input REQUIREMENTS
fRer AT-Cut Crystal Input 2 42 MHz

Drive level 100 pw

Maximum Shunt Capacitance 7 pF
Power_Down, SYNC REQUIREMENTS
tl t Rise and fall time of the Power_Down, SYNC, signal from 20% to 80% of V¢ 4 ns
PHASE NOISE ANALYSIS

Table 1. Output Phase Noise for a 491.52 MHz External Reference
Phase Noise Specifications under following configuration: REF = 491.52 MHz Diff, LVPECL
Phase Noise Reference LVPECL LVDS LVCMOS Unit
491.52 MHz 491.52 MHz 24552 MHz 122.88 MHz
10 Hz -86 -84 -90 -96 dBc/Hz
100 Hz -100 -100 -105 -111 dBc/Hz
1 kHz -108 -109 -115 -121 dBc/Hz
10 kHz -130 -130 -136 -140 dBc/Hz
100 kHz -135 -135 -140 -145 dBc/Hz
1 MHz -138 -142 -143 -148 dBc/Hz
10 MHz -150 -148 -150 -153 dBc/Hz
20 MHz -150 -148 -150 -152 dBc/Hz
e RS 84 93 150 206 fs
Table 2. Output Phase Noise for a 25 MHz Crystal Reference
Phase Noise Specifications under following configuration: REF = 25 MHz, SE:LVCMOS
PHASE NOISE LVPECL LVDS LVCMOS UNIT
25 MHz 25 MHz 25 MHz

10 Hz -83 -82 -82 dBc/Hz
100 Hz -115 -116 -115 dBc/Hz
1 kHz -142 -142 -141 dBc/Hz
10 kHz -152 -149 -151 dBc/Hz
100 kHz -155 -151 -155 dBc/Hz
1 MHz -157 -151 -158 dBc/Hz
5 MHz -157 -151 -158 dBc/Hz
Jitter RMS 275 345 249 fs
10k-5MHz

DEVICE CONFIGURATION

The Functional Description Section described three different functional blocks contained within the CDCE18005.
Figure 12 depicts these blocks along with a high-level functional block diagram of the circuit elements comprising
each block. The balance of this section focuses on a detailed discussion of each functional block from the
perspective of how to configure them.
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] / Channel 0 —X
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Input
Block
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Interface Channel 2 /—g
X Interface . 2
& | Device Control
Ren | Registers
Control g Block oo
A Channel 3 —X
Y
EEPROM Output =
Channel 4

Figure 12. CDCE18005 Circuit Blocks

Throughout this section, references to Device Register memory locations follow the following convention:

l» Register 5

RAM Bit Number (s)

]

Register Number (s)
5.2

Figure 13. Device Register Reference Convention

INTERFACE AND CONTROL BLOCK

The Interface and Control Block includes a SPI interface, two control pins, a non-volatile memory array in which
the device stores default configuration data, and an array of device registers implemented in Static RAM. This
RAM, also called the device registers, configures all hardware within the CDCE18005.

SPI (Serial Peripheral Interface)

The serial interface of CDCE18005 is a simple bidirectional SPI interface for writing and reading to and from the
device registers. It implements a low speed serial communications link in a master/slave topology in which the
CDCE18005 is a slave. The SPI consists of four signals:

* SPI_CLK: Serial Clock (Output from Master) — the CDCE18005 clocks data in and out on the rising edge of
SPI_CLK. Data transitions therefore occur on the falling edge of the clock.

e SPI_MOSI: Master Output Slave Input (Output from Master).
» SPI_MISO: Master Input Slave Output (Output from Slave).

* SPI_LE: Latch Enable (Output from Master). The falling edge of SPI_LE initiates a transfer. If SPI_LE is high,
no data transfer can take place.
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SPI Interface Master

The Interface master can be designed using a FPGA or a micro controller. The CDCE18005 acts as a slave to
the SPI master and only supports nonconsecutive read and write command. The SPI clock should start and stop
with respect to the SPI_LE signal as shown in Figure 14 SPI_MOSI, SPI_CLK and SPI_LE are generated by the
SPI Master. SPI_MISO is generated by the SPI slave the CDCE18005.

SPI_MISO :( X V; V V \
! R [ _A_VI] V1) spimiso
| i i I |
SPLMOSI VTV TV TV VL sPLMos
e e LA
| 0 0 I |
! ol |
NN
see UL UL LT see
SPI_LE | | _SPILE

ry vy vy vy vy vy vy vy
SPILMISO | i A i A e e e e G e e e L e L ek d
| |
| |
| |
SPI—MOSI (VVVV'VVV'VVVVVV'VVVVVV'VVV'VVVV)
IAAIAAAAAAlAAAlAAAAAAlAAAAAAlAAAl
| |
SP| CLK IARARRRARARANERANARAR AR AR AR RN RN RN AN A RN NN RN n R e EnNn!
— S L [ I [ [, I I Uy I I
SPI_LE I I

Figure 14. CDCE18005 SPI Read/Write Command

SPI Consecutive Read/Write Cycles to the CDCE18005

Figure 15 lllustrates how two consecutive SPI cycles are performed between a SPI Master and the CDCE18005
SPI Slave.

SPI Master
SPI Slave
SPI_MISO <] IO <|-
SPI_MOSI
S O — —>
SPl—CLK _D r'u"u"u"u"u"u“u“u“u"u“u“u"u“u“u"LfmmUmnmnﬂﬂmum _D_
SPI_LE —> [ >

Figure 15. Consecutive Read/Write Cycles

Writing to the CDCE18005

Figure 16 illustrates a Write to RAM operation. Notice that the latching of the first data bit in the data stream (Bit
0) occurs on the first rising edge of SPI_CLK after SPI_LE transitions from a high to a low. For the CDCE18005,
data transitions occur on the falling edge of SPI_CLK. A rising edge on SPI_LE signals to the CDCE18005 that
the transmission of the last bit in the stream (Bit 31) has occurred.

sPLe__NLT N N N N

\ -
spimosl _ Bito X_ Bit1 ¢ Bit2o X_ Bit 30X__Bit31

SPI_LE _\ ] /_

Figure 16. CDCE18005 SPI Write Operation
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Reading from the CDCE18005

Figure 17 shows how the CDCE18005 executes a Read Command. The SPI master first issues a Read
Command to initiate a data transfer from the CDCE18005 back to the host (see Table 5)This command specifies
the address of the register of interest. By transitioning SPI_LE from a low to a high, the CDCE18005 resolves the
address specified in the appropriate bits of the data field. The host drives SPI_LE low and the CDCE18005
presents the data present in the register specified in the Read Command on SPI_MISO.

SPLCLK /7N / \ LN/ \

spi_mosl — siso X_ Bitat X1

SPI_MISO / \_Bito X_ Bit1
SPI_LE /A

Figure 17. CDCE18005 SPI Read Operation

Writing to EEPROM

After the CDCE18005 detects a power-up and completes a reset cycle, the device copies the contents of the on-
chip EEPROM into the Device Registers. (SPI_LE signal has to be HIGH in order for the EEPROM to load
correctly during the rising edge of Power_Down signal).

The host issues one of two special commands shown in Table 6 to copy the contents of Device Registers 0
through 7 (a total of 224 bits) into EERPOM. They include:

* Copy RAM to EEPROM - Unlock, Execution of this command can happen many times.

» Copy RAM to EEPROM - Lock: Execution of this command can happen only once; after which the EEPROM
is permanently locked.

After either command is initiated, power must remain stable and the host must not access the CDCE18005 for at
least 50 ms to allow the EEPROM to complete the write cycle and to avoid the possibility of EEPROM corruption.

SPI CONTROL INTERFACE TIMING

KR ‘Wh PN
SPI_CLK —
— NI N AN N

SP|_|\/|OS| Bit0 >4 Bit1 X : :Bit29 >< Bit30 >< Bit31 >§ %<
p——
SPILLE ) F 1
e

Figure 18. Timing Diagram for SPI Write Command
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spiek /0 N\ \
t2 t3 Ft&
SPI_MOSI Bit30 Bit31
|
SPI_MISO / Bit0 = 0 s X B
<—t7—>
SPI_LE {
— > e 5 »' <« 1
Figure 19. Timing Diagram for SPI Read Command
Table 3. SPI Bus Timing Characteristics
SPI BUS TIMINGS
PARAMETER MIN TYP MAX UNIT

fciock | Clock Frequency for the SPI_CLK 20 MHz
t1 SPI_LE to SPI_CLK setup time 10 ns
to SPI_MOSI to SPI_CLK setup time 10 ns
t3 SPI_MOSI to SPI_CLK hold time 10 ns
tq SPI_CLK high duration 25 ns
ts SPI_CLK low duration 25 ns
tg SPI_CLK to SPI_LE Hold time 10 ns
t7 SPI_LE Pulse Width 20 ns
tg SPI_CLK to MISO data valid 10 ns
tg SPI_LE to SPI_MISO Data Valid 10 ns

CDCE18005 SPI Command Structure

The CDCE18005 supports four commands issued by the Master via the SPI:
* Write to RAM

* Read Command

e Copy RAM to EEPROM - unlock

e Copy RAM to EEPROM - lock

Table 4 provides a summary of the CDCE18005 SPI command structure. The host (master) constructs a Write to
RAM command by specifying the appropriate register address in the address field and appends this value to the
beginning of the data field. Therefore, a valid command stream must include 32 bits, transmitted LSB first. The
host must issue a Read Command to initiate a data transfer from the CDCE18005 back to the host. This
command specifies the address of the register of interest in the data field.
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Table 4. CDCE18005 SPI Command Structure
Data Field (28 Bits) Addr Field
(4 Bits)
Register Operation NVM 2|12|2|2|2|2|2|2|1|1|1|1|1|1|1|1|1|1|9|8|7|6|5|4|3|2|1|]0|3|2]|1 0
7/6|5|/4(3|2|1|0(9|8|7|6|5|4|3]2|1/|0
0 Write to RAM Yes X{IX|[X[X[X[|[X]|X[X[|[X]|X[|[X[|X]|X[|X[X]|X|X[X|X|X[X|X[|X[|[X|X[|[X[X|X]|]0|0]O 0
1 Write to RAM Yes XIX[X|X|X[X|X[X[X|X|X[X]|X[X[X]|X[|X[X]|X|X[X|X[|X[X|X[|X[X]|X]|]0|0]|O0 1
2 Write to RAM Yes X X[X[X|X[X[|X|X[X[X|X[X]|X]|X[X[X[|[X|X[X[|[X|X[X|X|X[|X|X|X|X]|]0|0]|1 0
3 Write to RAM Yes X|IX[X[X[X|X[|[X[|X|X[X[|X|X[|[X[|X[|X[|X|X[|X|X[|X|X[|X|X|X|X|X|X|X|]0|0]1 1
4 Write to RAM Yes XIX[X|X|X[X|X[X[X|X|X[X]|X[X[X|X[|X[X]|X|X[X]|X[|X[X]|X[|X[X]|X]|]0|1]O0 0
5 Write to RAM Yes X X[X[|[X|IX[X[|X|X[X]|X]|X[X[X]|X|X[X[|[X|X[X[X|X[X[|X|X[|X[|X|X|X]0]|1]|O0 1
6 Write to RAM Yes X{IX[X[X[X|X[|X[|X|X[|[X[|X|X[|X[|X[|X[|X|X[|X|X[|X|X[|X|X|X|X|X|X|X|]0]|1]|1 0
7 Write to RAM Yes XIX[X|X|X[X|X[X[X|X]|X[X|X[X[X|X[X[X]|X[|X[X]|X]|X[X|X|X[X|X]|]0|1]1 1
8 Status/Control No X X[X[X|IX[X[|X|X[X]|X]|X[X[X]|X|X[X[|[X|X[X[X|X[X[|X|X[|X[|X|X|X]1]|]0]|O0 0
Instruction Read Command No o|0o|jo0o|0|jO0O|O0O|O|]O|O|O|]O|O|O|]O|O|O|]O|O|O|O|O|O|O|O0O|]A|]A|A|]A|1|1]|12 0
Instruction RAMM EEPROM Unlock® ojo|0fO0O|O|O|lO|O|O|lO|O|O|lO|O|O|lO|O|O|O|O|O|lO|O|O|O|O|Of2|1|1]|12 1
Instruction RAMM EEPROM Lock oj0|j0|j0f0|0|jO|O|O|O|OfO|O|OfO|O|2|0O|2|0fOjO|O|jO]jO|Of2|1]|2 (|21 1

(1) CAUTION: After execution of this command, the EEPROM is permanently locked. After locking the EEPROM, device configuration can
only be changed via Write to RAM after power-up; however, the EEPROM can no longer be changed

The CDCE18005 on-board EEPROM has been factory preset to the default settings listed in the table below.

REGISTER DEFAULT SETTING
REGO0000 8140000
REGO0001 8140000
REG0002 8140000
REGO0003 8140000
REGO0004 8140000
REGO0005 0000096
REGO0006 0000000
REGO0007 9400000

The default configuration programmed in the device is set to: PRI_REF (set to LVPECL) feeding all outputs.
Output dividers are set to DIVIDE by 1. All outputs are set to LVPECL.
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Device Registers: Register 0 Address 0x00

Table 5. CDCE18005 Register 0 Bit Definitions

RAM | BIT NAME RELATED DESCRIPTION/FUNCTION
BIT BLOCK
0 RESERVED EEPROM
1 RESERVED EEPROM
5 RESERVED Always Set to "0" for Proper Operation EEPROM
3 RESERVED EEPROM
4 OUTMUXOSELX Output 0 | OUTPUT MUX “0” Select. Selects the Signal driving Output Divider "0” EEPROM
5 OUTMUXOSELY Output 0 (X,Y) = 00: PRI_REF, 01: SEC_REF, 10: AUX_IN, 11: Reserved EEPROM
6 PHOADJCO Output 0 EEPROM
7 PHOADJC1 Output 0 EEPROM
8 PHOADJC2 Output O EEPROM
9 PHOADJC3 Output 0 | Coarse phase adjust select for output divider “0” EEPROM
10 PHOADJC4 Output 0 EEPROM
11 PHOADJC5 Output 0 EEPROM
12 | PHOADJC6 Output 0 EEPROM
13 | OUTODIVRSELO Output 0 EEPROM
14 | OUTODIVRSEL1 Output O EEPROM
15 | OUTODIVRSEL2 Output O EEPROM
16 | OUTODIVRSEL3 Output 0 OUTPUT DIVIDER “0” Ratio Select EEPROM
17 OUTODIVRSEL4 Output 0 EEPROM
18 | OUTODIVRSEL5 Output 0 EEPROM
19 | OUTODIVRSEL6 Output 0 EEPROM
0 [oumonser | ounuo | 0T e der s deed
High Swing LVPECL When set to “1” and Normal Swing when set to “0”
21 [HSWINGLVPECLO | Output 0 | S S e Gt owing wil b St hier 1 o i seto - ang | EEPFOM
Normal LVPECL if it is set to “0”".

22 CMOSMODEOPX Output O LVCMOS mode select for OUTPUT “0” Positive Pin. EEPROM
23 | CMOSMODEOPY Output 0 (X,Y)=00:Active, 10:Inverting, 11:Low, 01:3-State EEPROM
24 | CMOSMODEONX Output 0 | LVCMOS mode select for OUTPUT “0” Negative Pin. EEPROM
25 | CMOSMODEONY Output 0 (X,Y)=00:Active, 10:Inverting, 11:Low, 01:3-State EEPROM
26 | OUTBUFSELOX Output 0 OUTPUT TYPE RAM BITS EEPROM
22 | 23|24 | 25 26 27 EEPROM

LVPECL 0 0| O 0 0 1

LVDS 0 10 1 1 1

27 | OUTBUFSELOY Output O LVCMOS See Settings 0 0

Above*
Output Disabled o [1]o[1]1]0

* Use Description for Bits 22,23,24 and 25 for setting the LVCMOS Outputs

(1) Set Register R0.21 to 'O’ for LVDS and LVCMOS outputs
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Device Registers: Register 1 Address 0x01

Table 6. CDCE18005 Register 1 Bit Definitions

RAM | BIT NAME RELATED DESCRIPTION/FUNCTION
BIT BLOCK
0 RESERVED EEPROM
1 RESERVED EEPROM
) RESERVED Always St "0" for Proper Operation EEPROM
3 RESERVED EEPROM
4 OUTMUX1SELX Output 1 | OUTPUT MUX “1” Select. Selects the Signal driving Output Divider "1” EEPROM
5 OUTMUX1SELY Output 1 (X,Y) = 00: PRI_REF, 01:SEC_REF, 10:AUX_IN, 11:Reserved EEPROM
6 PH1ADJCO Output 1 EEPROM
7 PH1ADJC1 Output 1 EEPROM
8 PH1ADJC2 Output 1 EEPROM
9 PH1ADJC3 Output 1 | Coarse phase adjust select for output divider “1” EEPROM
10 PH1ADJC4 Output 1 EEPROM
11 PH1ADJC5 Output 1 EEPROM
12 PH1ADJC6 Output 1 EEPROM
13 OUT1DIVRSELO Output 1 EEPROM
14 OUT1DIVRSEL1 Output 1 EEPROM
15 OUT1DIVRSEL2 Output 1 EEPROM
16 OUT1DIVRSEL3 Output 1 | OUTPUT DIVIDER “1” Ratio Select EEPROM
17 OUT1DIVRSEL4 Output 1 EEPROM
18 OUT1DIVRSEL5 Output 1 EEPROM
19 OUT1DIVRSEL6 Output 1 EEPROM
20 [ounovse | ous |t o 0 e i < i
High Swing LVPECL When set to “1” and Normal Swing when set to “0”
2L | HISWINGLYPECLL | Ouput | e e et Swi il bt S0 mher 1 e et o1 ang | EEPROM
Normal LVPECL if it is set to “0”.
22 CMOSMODE1PX Output 1 LVCMOS mode select for OUTPUT “1” Positive Pin. EEPROM
23 CMOSMODE1PY Output 1 (X,Y)=00:Active, 10:Inverting, 11:Low, 01:3-State EEPROM
24 CMOSMODE1NX Output 1 | LVCMOS mode select for OUTPUT “1” Negative Pin. EEPROM
25 CMOSMODE1INY Output 1 (X,Y)=00:Active, 10:Inverting, 11:Low, 01:3-State EEPROM
26 OUTBUFSEL1X Output 1 OUTPUT TYPE RAM BITS EEPROM
22 23 24 | 25| 26 27
LVPECL 0 0 0 0|0 1
27 OUTBUFSEL1Y Output 1 LVDS 0 1_ 0 11 ! EEPROM
LVCMOS See Settings Above* | 0 0
Output Disabled 0 | 1 ‘ 0 ‘ 1)1 0
* Use Description for Bits 22,23,24 and 25 for setting the LVCMOS Outputs

(1) Set Register R1.21 to '0' for LVDS and LVCMOS outputs

Copyright © 2008-2012, Texas Instruments Incorporated

Product Folder Links :CDCE18005

Submit Documentation Feedback

21


http://www.ti.com/product/cdce18005?qgpn=cdce18005
http://www.ti.com
http://www.go-dsp.com/forms/techdoc/doc_feedback.htm?litnum=SCAS863B&partnum=CDCE18005
http://www.ti.com/product/cdce18005?qgpn=cdce18005

CDCE18005

SCAS863B —NOVEMBER 2008 -REVISED NOVEMBER 2012

I

TEXAS
INSTRUMENTS

www.ti.com

Device Registers: Register 2 Address 0x02

Table 7. CDCE18005 Register 2 Bit Definitions

RAM | BIT NAME RELATED DESCRIPTION/FUNCTION
BIT BLOCK
0 RESERVED EEPROM
1 RESERVED EEPROM
5 RESERVED Always Set to "0" for Proper Operation EEPROM
3 RESERVED EEPROM
4 OUTMUX2SELX Output 2 | OUTPUT MUX “2” Select. Selects the Signal driving Output Divider "2” EEPROM
5 OUTMUX2SELY Output 2 (X,Y) = 00: PRI_REF, 01:SEC_REF, 10:AUX_IN, 11:Reserved EEPROM
6 PH2ADJCO Output 2 EEPROM
7 PH2ADJC1 Output 2 EEPROM
8 PH2ADJC2 Output 2 EEPROM
9 PH2ADJC3 Output 2 | Coarse phase adjust select for output divider “2” EEPROM
10 PH2ADJC4 Output 2 EEPROM
11 PH2ADJC5 Output 2 EEPROM
12 | PH2ADJC6 Output 2 EEPROM
13 OUT2DIVRSELO Output 2 EEPROM
14 OUT2DIVRSEL1 Output 2 EEPROM
15 OUT2DIVRSEL2 Output 2 EEPROM
16 OUT2DIVRSEL3 Output 2 | OUTPUT DIVIDER “2" Ratio Select EEPROM
17 OUT2DIVRSEL4 Output 2 EEPROM
18 | OUT2DIVRSEL5 Output 2 EEPROM
19 OUT2DIVRSEL6 Output 2 EEPROM
20 [ouraowse. | owpua e 07 e der s e
High Swing LVPECL When set to “1” and Normal Swing when set to “0”
2L [HSWINGLYPECZ | Output 2. | ot v il e 3000 s 1 st et 0 -17ang | EEPFOM
Normal LVPECL if it is set to “0”".

22 CMOSMODE2PX Output 2 | LVCMOS mode select for OUTPUT “2” Positive Pin. EEPROM
23 | CMOSMODE2PY Output 2 (X,Y)=00:Active, 10:Inverting, 11:Low, 01:3-State EEPROM
24 | CMOSMODE2NX Output 2 | LVCMOS mode select for OUTPUT “2” Negative Pin. EEPROM
25 | CMOSMODE2NY Output 2 (X,Y)=00:Active, 10:Inverting, 11:Low, 01:3-State EEPROM
26 | OUTBUFSEL2X Output 2 OUTPUT TYPE RAM BITS EEPROM

22 23 24 25 | 26| 27

LVPECL 0 0 0 0 0|1
27 OUTBUFSEL2Y Output 2 LVDS 0 ! - 0 ! 1! EEPROM

LVCMOS See Settings Above* 0|0

Output Disabled 0 ‘ 1 ‘ 0 | 1 1|0

* Use Description for Bits 22,23,24 and 25 for setting the LVCMOS Outputs

(1) Set Register R2.21 to '0' for LVDS and LVCMOS outputs
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Device Registers: Register 3 Address 0x03

Table 8. CDCE18005 Register 3 Bit Definitions

RAM | BIT NAME RELATED DESCRIPTION/FUNCTION
BIT BLOCK
0 RESERVED EEPROM
1 RESERVED EEPROM
5 RESERVED Always Set to "0" for Proper Operation EEPROM
3 RESERVED EEPROM
4 OUTMUX3SELX Output 3 OUTPUT MUX “3” Select. Selects the Signal driving Output Divider "3” EEPROM
5 OUTMUX3SELY Output 3 (X,Y) = 00: PRI_REF, 01:SEC_REF, 10:AUX_IN, 11:Reserved EEPROM
6 PH3ADJCO Output 3 EEPROM
7 PH3ADJC1 Output 3 EEPROM
8 PH3ADJC2 Output 3 EEPROM
9 PH3ADJC3 Output 3 Coarse phase adjust select for output divider “3” EEPROM
10 PH3ADJC4 Output 3 EEPROM
11 PH3ADJC5 Output 3 EEPROM
12 | PH3ADJC6 Output 3 EEPROM
13 | OUT3DIVRSELO Output 3 EEPROM
14 | OUT3DIVRSEL1 Output 3 EEPROM
15 | OUT3DIVRSEL2 Output 3 EEPROM
16 | OUT3DIVRSEL3 Output 3 OUTPUT DIVIDER “3” Ratio Select EEPROM
17 OUT3DIVRSEL4 Output 3 EEPROM
18 | OUT3DIVRSEL5 Output 3 EEPROM
19 | OUT3DIVRSEL6 Output 3 EEPROM
0 [oursonser | oupns |0 edvr s deed
High Swing LVPECL When set to “1” and Normal Swing when set to “0”
21 [HSHINGLVPECS | Output 3 | e Ot g ol o6 3o iher 1 oot 8 setto-and | EEPFOM
Normal LVPECL if it is set to “0”".
22 CMOSMODE3PX Output 3 LVCMOS mode select for OUTPUT “3” Positive Pin. EEPROM
23 | CMOSMODE3PY Output 3 (X,Y)=00:Active, 10:Inverting, 11:Low, 01:3-State EEPROM
24 | CMOSMODE3NX Output 3 LVCMOS mode select for OUTPUT “3” Negative Pin. EEPROM
25 | CMOSMODE3NY Output 3 (X,Y)=00:Active, 10:Inverting, 11:Low, 01:3-State EEPROM
26 | OUTBUFSEL3X Output 3 OUTPUT TYPE RAM BITS EEPROM
22 23 24 25 26 27
LVPECL 0 0 0 0 0 1
27 | OUTBUFSEL3Y Output 3 LVDS 0 L - 0 ! ! ! EEPROM
LVCMOS See Settings Above* 0 0
Output Disabled 0 | 1 | 0 ‘ 1 1 0
* Use Description for Bits 22,23,24 and 25 for setting the LVCMOS Outputs

(1) Set Register R3.21 to '0' for LVDS and LVCMOS outputs
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Device Registers: Register 4 Address 0x04

Table 9. CDCE18005 Register 4 Bit Definitions

RAM | BIT NAME RELATED DESCRIPTION/FUNCTION
BIT BLOCK
0 RESERVED EEPROM
1 RESERVED EEPROM
5 RESERVED Must be set to "0" for proper operation EEPROM
3 RESERVED EEPROM
4 OUTMUXA4SELX Output 4 OUTPUT MUX “4” Select. Selects the Signal driving Output Divider "4” EEPROM
5 OUTMUX4SELY Output 4 (X,Y) = 00: PRI_REF, 01:SEC_REF, 10:SMART_AUX_IN, 11:Reserved EEPROM
6 PH4ADJCO Output 4 EEPROM
7 PH4ADJC1 Output 4 EEPROM
8 PH4ADJC2 Output 4 EEPROM
9 PH4ADJC3 Output 4 Coarse phase adjust select for output divider “4” EEPROM
10 PH4ADJC4 Output 4 EEPROM
11 PH4ADJCS5 Output 4 EEPROM
12 | PH4ADJC6 Output 4 EEPROM
13 | OUT4DIVRSELO Output 4 EEPROM
14 | OUT4DIVRSEL1 Output 4 EEPROM
15 | OUT4DIVRSEL2 Output 4 EEPROM
16 | OUT4DIVRSEL3 Output 4 OUTPUT DIVIDER “4” Ratio Select EEPROM
17 OUT4DIVRSEL4 Output 4 EEPROM
18 | OUT4DIVRSEL5 Output 4 EEPROM
19 | OUT4DIVRSEL6 Output 4 EEPROM
0 [ourovse. | ompua | geense T e dders deed
High Swing LVPECL When set to “1” and Normal Swing when set to “0"®
21 |WSWINGLVPECS | Ouputa |~ Voo e ered the Output Gwing i be 509 igher 11 bt s setto-t-and | FEPROM
Normal LVPECL if it is set to “0”".
22 CMOSMODE4PX Output 4 LVCMOS mode select for OUTPUT “4” Positive Pin. EEPROM
23 | CMOSMODE4PY Output 4 (X,Y)=00:Active, 10:Inverting, 11:Low, 01:3-State EEPROM
24 | CMOSMODE4NX Output 4 LVCMOS mode select for OUTPUT “3” Negative Pin. EEPROM
25 | CMOSMODE4NY Output 4 (X,Y)=00:Active, 10:Inverting, 11:Low, 01:3-State EEPROM
26 | OUTBUFSEL4X Output 4 OUTPUT TYPE RAM BITS EEPROM
22 23 24 25 26 27
LVPECL 0 0 0 0 0 1
27 OUTBUFSEL4Y Output 4 LVDS 0 ! - 0 ! ! ! EEPROM
LVCMOS See Settings Above* 0 0
Output Disabled 0 | 1 | 0 ‘ 1 1 0
* Use Description for Bits 22,23,24 and 25 for setting the LVCMOS Outputs

(1) Set Register R4.21 to '0' for LVDS and LVCMOS outputs
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Device Registers:

Register 5 Address 0x05

Table 10. CDCE18005 Register 5 Bit Definitions

RAM | BIT NAME RELATED DESCRIPTION/FUNCTION
BIT BLOCK
0 INBUFSELX INBUFSELX | Input Buffer Select (LVPECL,LVDS or LVCMOS) EEPROM
1 INBUFSELY INBUFSELY | XY(01) LVPECL, (11) LVDS, (00) LVCMOS- Input is Positive Pin EEPROM
2 SYNCSEL1 Output Divider | SYNCSEL(1,2)= 10 :Output divider sync to Primary input EEPROM
3 | svncseLz S | TNCSEL(LL2)- 00 :Outut divider syne o Auxilary mput EEPROM
4 RESERVED Always Set to "1" for Proper Operation EEPROM
5 RESERVED Always Set to "0" for Proper Operation EEPROM
6 ACDCSEL Input Buffers | If Set to “1” DC Termination, If set to “0” AC Termination EEPROM
7 HYSTEN Input Buffers gisS;élte%.“l” Input Buffers Hysteresis Enabled. It is not recommended that Hysteresis be EEPROM
B |PRLTERMSEL | impututers | o0t el Temination crcuiry Disabed EEPROM
9 PRIINVBB Input Buffers | If Set to “1” Primary Input Negative Pin Biased with Internal VBB Voltage. EEPROM
10 | SECINVBB Input Buffers | If Set to “1” Secondary Input Negative Pin Biased with Internal VBB Voltage EEPROM
11 | FAILSAFE Input Buffers | If Set to “1” Fail Safe is Enabled for all Input Buffers configured as LVDS, DC Coupling only. EEPROM
12 RESERVED EEPROM
13 RESERVED EEPROM
14 RESERVED EEPROM
15 | RESERVED EEPROM
16 RESERVED EEPROM
17 RESERVED EEPROM
18 RESERVED EEPROM
19 RESERVED EEPROM
20 | RESERVED .- Must be set to "0" for proper operation EEPROM
21 | RESERVED EEPROM
22 RESERVED EEPROM
23 RESERVED EEPROM
24 RESERVED EEPROM
25 RESERVED EEPROM
26 RESERVED EEPROM
27 | RESERVED EEPROM
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Device Registers: Register 6 Address 0x06

Table 11. CDCE18005 Register 6 Bit Definitions

RAM BIT NAME RELATED DESCRIPTION/FUNCTION
BIT BLOCK
0 RESERVED EEPROM
1 RESERVED EEPROM
2 RESERVED EEPROM
3 RESERVED EEPROM
4 RESERVED EEPROM
5 RESERVED EEPROM
6 RESERVED Must be set to *0" EEPROM
7 RESERVED EEPROM
8 RESERVED EEPROM
9 RESERVED EEPROM
10 | RESERVED EEPROM
11 RESERVED EEPROM
12 |SECTERMSEL | ImputButfers |\ 2500 ernal Terminaton orcuiy bebied EEPROM
13 RESERVED EEPROM
14 RESERVED EEPROM
15 RESERVED EEPROM
16 RESERVED EEPROM
17 RESERVED EEPROM
18 RESERVED Must be set to "0" EEPROM
19 RESERVED EEPROM
20 RESERVED EEPROM
21 RESERVED EEPROM
22 RESERVED EEPROM
23 RESERVED EEPROM
24 AUXOUTEN Output AUX | Enable Auxiliary Output when set to “1” EEPROM
25 AUXFEEDSEL Output AUX fs\lfjtf:;rtgeegz:&g gjttpvt\jlt”g\r/li\ggg“g]‘?aﬁgﬁSﬁts)l:téelecting Output Divider “3” EEPROM
26 RESERVED Must be set to "0" EEPROM
27 RESERVED Must be set to "0" EEPROM
26 Submit Documentation Feedback Copyright © 2008-2012, Texas Instruments Incorporated
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Device Registers: Register 7 Address 0x07

Table 12. CDCE18005 Register 7 Bit Definitions

RAM | BIT NAME RELATED | DESCRIPTION/FUNCTION

BIT BLOCK

0 RESERVED EEPROM
1 RESERVED EEPROM
2 RESERVED EEPROM
3 RESERVED EEPROM
4 RESERVED EEPROM
5 RESERVED EEPROM
6 RESERVED EEPROM
7 RESERVED EEPROM
8 RESERVED EEPROM
9 RESERVED EEPROM
10 RESERVED . EEPROM
11 RESERVED Always Set to "0" for Proper Operation EEPROM
12 RESERVED EEPROM
13 RESERVED EEPROM
14 RESERVED EEPROM
15 RESERVED EEPROM
16 RESERVED EEPROM
17 RESERVED EEPROM
18 RESERVED EEPROM
19 RESERVED EEPROM
20 RESERVED EEPROM
21 RESERVED EEPROM
22 TESTMUX1 Diagnostics | Set to “1” EEPROM
23 RESERVED Always Set to "0" for Proper Operation EEPROM
24 TEXTMUX2 Diagnostics | Set to “1” EEPROM
25 RESERVED Always Set to "0" for Proper Operation EEPROM
26 EPUNLOCK Status If it reads "0" the EEPROM is unlocked. If it reads "1" the EEPROM is Locked RAM

27 EPSTATUS Status Read only; always reads "1" RAM
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Device Registers: Register 8 Address 0x08

Table 13. CDCE18005 Register 8 Bit Definitions®
RAM | BIT NAME RELATED DESCRIPTION/FUNCTION

BIT BLOCK
0 RESERVED RAM
1 RESERVED RAM
2 RESERVED RAM
3 RESERVED Tl Test Registers. For TI Use Only RAM
4 RESERVED RAM
5 RESERVED RAM
6 RESERVED RAM
7 SLEEP Status Set Device Sleep mode On when set to “0”, Normal Mode when set to “1” RAM
8 SYNC Status If set to “0” this bit forces “SYNC ; Set to “1” to exit the Synchronization State. RAM
9 RESERVED Must be set to "0" RAM
10 VERSIONO Silicon Revision RAM
11 VERSION1 Silicon Revision RAM
12 VERSION2 Silicon Revision RAM
13 RESERVED RAM
14 RESERVED RAM
15 RESERVED RAM
16 RESERVED RAM
17 RESERVED RAM
18 RESERVED RAM
19 RESERVED RAM
20 RESERVED Tl Test Registers. For TI Use Only RAM
21 RESERVED RAM
22 RESERVED RAM
23 RESERVED RAM
24 RESERVED RAM
25 RESERVED RAM
26 RESERVED RAM
27 RESERVED RAM

(1) All reserved Bits can be set to "0" when writing to Register 8
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Device Control

Figure 20 provides a conceptual explanation of the CDCE18005 Device operation. Table 14 defines how the
device behaves in each of the operational states.

Device
OFF

Power
Applied

Power ON
Reset

Sleep = OFF

Delay Finished Sleep = ON

NO = umoq Jamod
440 = umo(Q Jemod

Yy

S

\ Power Down = ON
Power Down <

<&

Active Mode

Figure 20. CDCE18005 Device State Control Diagram

Table 14. CDCE18005 Device State Definitions

Status
State Device Behavior Entered Via Exited Via sPIp Output Output
ort L
Divider Buffer
After device power supply reaches Power applied to the device or upon exit | Power On Reset and EEPROM loading OFF Disabled OFF
Power-On approximately 2.35V, the contents of from Power Down State via the delays are finished OR the Power_Down pin
EEPROM are copied into the Device Power_Down pin set HIGH. is set LOW.
Reset . o
Registers within 100 ns, thereby
initializing the device hardware.
Active Mode | Normal Operation Sync = OFF (from Sync State). Sync,_Power Dov_vn, Sleep, or Manual ON Disabled HI-Z or
Recalibration activated. or Enabled Enabled
Used to shut down all hardware and Power_Down pin is pulled LOW. Power_Down pin is pulled HIGH. ON Disabled HI-Z
Resets the device after exiting the
Power Down Power Down State. Therefore, the
EEPROM contents will eventually be
copied into RAM after the Power Down
State is exited.
Identical to the Power Down State SLEEP bit in device register 8 bit 7 is set | SLEEP bit in device register 8 bit 7 is set ON Disabled HI-Z
Sleep except the EEPROM contents are not LOW. HIGH.
copied into RAM.
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Table 14. CDCE18005 Device State Definitions (continued)

Status
State Device Behavior Entered Via Exited Via
spiport | Output Output
Divider Buffer
Sync synchronizes all output dividers SYNC Bit in device register 8 bit 8 is set | SYNC Bit in device register 8 bit 8 is set ON Disabled HI-Z
so that they begin counting at the same | LOW or SYNC pin is pulled LOW HIGH or SYNC pin is pulled HIGH
Sync time. Note: this operation is performed

automatically each time a divider
register is accessed.

External Control Pins

Power_Down

The Power_Down pin places the CDCE18005 into the power down state. Additionally, the CDCE18005 loads the
contents of the EEPROM into RAM after the Power_Down pin is de-asserted; therefore, it is used to initialize the
device after power is applied. SPI_LE signal has to be HIGH in order for EEPROM to load correctly during the
rising edge of Power_Down.

SYNC

The SYNC pin (Active LOW) has a complementary register location located in Device Register 8 bit 8. When
enabled, Sync synchronizes all output dividers so that they begin counting simultaneously. Further, SYNC
disables all outputs when in the active State.

INPUT BLOCK

The Input Block includes two Universal Input Buffers, an Auxiliary Input. The Input Block drives three different
clock signals onto the Internal Clock Distribution Bus.

1500 MHz
PRI_REF

LVPECL: 1500 MHz
LVDS: 800 MHz
LVCMOS: 250 MHz

1500 MHz

SEC_REF

XTAL/
AUX_IN

Internal Clock Distribution Bus

N
=1

Crystal: 2 MHz- 42 MHz

Figure 21. CDCE18005 Input Block With References to Registers
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Universal Input Buffers (UIB)

Figure 22 shows the key elements of a universal input buffer. A UIB supports multiple formats along with different
termination and coupling schemes. The CDCE18005 implements the UIB by including on board switched
termination, a programmable bias voltage generator, and an output multiplexer. The CDCE18005 provides a high
degree of configurability on the UIB to facilitate most existing clock input formats.

PRI_REF
X q
: Settings
¢ ) 5.1 5.0 5.6 Nominal
PINV: Universal Input Control INBUFSELY |INBUFSELXJACDCSEL]  Vbb
1 0 0 1.0V
PN PP 1 0 1 1.2V
1 1 0 1.2V
1 1 1 1.2V
50 Q
%00 Register 6
o
J— Vb + Register 5
1 uF
K 500 < 500 ! [9] '6][1][o]
SN SP =
k SINV
Settings SWITCH Status
X 5.0 5.1 58,612 | 5.95.10
INBUFSELX | INBUFSELY | TERMSEL | INVBB P N INV
SEC_REF 0 0 X X OFF OFF OFF
X d X X 1 X OFF OFF OFF
X 1 0 0 ON ON ON
> X 1 0 1 ON ON OFF

Figure 22. CDCE18005 Universal Input Buffer

Table 15 lists several settings for many possible clock input scenarios. Note that the two universal input buffers
share the Vbb generator. Therefore, if both inputs use internal termination, they must use the same configuration
mode (LVDS, LVPECL, or LVCMOS). If the application requires different modes (e.g. LVDS and LVPECL) then
one of the two inputs must implement external termination.

Table 15. CDCE18005 Universal Input Buffer Configuration Matrix

PRI_REF CONFIGURATION MATRIX
SETTINGS CONFIGURATION

Register.Bit — 5.7 5.1 5.0 5.8 5.9 5.6

Bit Name — HYSTEN INBUFSELY INBUFSELX PRI_TERMSEL PRIINVBB ACDCSEL | Hysteresis Mode Coupling Termination Vbb
1 0 0 X X X ENABLED | LVCMOS DC N/A —
1 1 0 0 0 0 ENABLED LVPECL AC Internal 1.9v
1 1 0 0 0 1 ENABLED | LVPECL DC Internal 1.2V
1 1 0 1 X X ENABLED | LVPECL — External —
1 1 1 0 0 0 ENABLED LVDS AC Internal 1.2v
1 1 1 0 0 1 ENABLED LVDS DC Internal 1.2V
1 1 1 1 X X ENABLED LVDS — External —
0 X X X X X OFF — — — —
1 X X X X X ENABLED — — — —
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Table 15. CDCE18005 Universal Input Buffer Configuration Matrix (continued)

PRI_REF CONFIGURATION MATRIX

SETTINGS CONFIGURATION
Register.Bit — 5.7 51 5.0 5.8 5.9 5.6
Bit Name — HYSTEN INBUFSELY INBUFSELX PRI_TERMSEL PRIINVBB ACDCSEL | Hysteresis Mode Coupling | Termination Vbb
SEC_REF CONFIGURATION MATRIX
SETTINGS CONFIGURATION
Register.Bit — 57 5.1 5.0 6.12 5.10 5.6
Bit Name — HYSTEN INBUFSELY INBUFSELX SEC_TERMSEL SECINVBB ACDCSEL | Hysteresis Mode Coupling Termination Vbb
1 0 0 X X X ENABLED LVCMOS DC N/A —
1 1 0 0 0 0 ENABLED LVPECL AC Internal 1.9v
1 1 0 0 0 1 ENABLED LVPECL DC Internal 1.2v
1 1 0 1 X X ENABLED LVPECL — External —
1 1 1 0 0 0 ENABLED LVDS AC Internal 1.2v
1 1 1 0 0 1 ENABLED LVDS DC Internal 1.2v
1 1 1 1 X X ENABLED LVDS — External —
0 X X X X X OFF — — — —
1 X X X X X ENABLED — — — —

LVDS Fail Safe Mode
Differential data line receivers can switch on noise in the absence of an input signal. This occurs when the clock
driver is turned off or the interconnect is damaged or missing. Traditionally the solution to this problem involves
incorporating an external resistor network on the receiver input. This network applies a steady-state bias voltage
to the input pins. The additional cost of the external components notwithstanding, the use of such a network
lowers input signal magnitude and thus reduces the differential noise margin. The CDCE18005 provides internal
failsafe circuitry on all LVDS inputs if enabled as shown in Table 16 for DC termination only.

Table 16. LVDS Failsafe Settings

Bit Name — FAILSAFE .
Register.Bit — 5.11 LVDS Failsafe
0 Disabled for all inputs
1 Enabled for all inputs

OUTPUT BLOCK

The output block includes five identical output channels. Each output channel comprises an output multiplexer, a
clock divider module, and a universal output buffer as shown in Figure 23.

Internal Clock Distribution Bus

PRI_REF

AUX_IN

Registers 0 - 4

Output
MUX
Control

SEC_REF

Sync

Pulse

v

Enable

v

Registers 0 - 4

B EREEE

Output Buffer Control

Clock Divider Module 0 -4

A

LVDS

LVPECL

[

Figure 23. CDCE18005 Output Channel

X UxP

—X UxN
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Output Multiplexer Control
The output multiplexer selects which of the four clock sources available on the Internal Clock Distribution Bus will
be presented to the Clock Divider Module. For a description of these clock sources, see Figure 21.

Table 17. CDCE18005 Output Multiplexer Control Settings

OUTPUT MULTIPLEXER CONTROL
Register n (n =0,1,2,3,4)
OUTMUXnSELX OUTMUXnSELY

n.4 n.5 CLOCK SOURCE SELECTED
0 0 PRI_REF

0 1 SEC_REF

1 0 AUX_IN

1 1 Reserved

Output Buffer Control

Each of the five output channels includes a programmable output buffer; supporting LVPECL, LVDS, and
LVCMOS modes. Table 18 lists the settings required to configure the CDCE18005 for each output type.
Registers 0 through 4 correspond to Output Channels 0 through 4 respectively.

Table 18. CDCE18005 Output Buffer Control Settings

OUTPUT BUFFER CONTROL
Register n (n =0,1,2,3,4)
CMOSMODENPX CMOSMODENPY CMOSMODENNX CMOSMODENNY OUTBUFSELNX OUTBUFSELNnY OUTPUT TYPE
n.22 n.23 n.24 n.25 n.26 n.27

0 0 0 0 0 1 LVPECL
0 1 0 1 1 1 LVDS

See LVCMOS Output Buffer Configuration Settings 0 0 LVCMOS
0 | 1 | 0 | 1 1 0 HI-Z

Output Buffer Control — LVCMOS Configurations

A LVCMOS output configuration requires additional configuration data. In the single ended configuration, each
Output Channel provides a pair of outputs. The CDCE18005 supports four modes of operation for single ended
outputs as listed in Table 19.

Table 19. LVCMOS Output Buffer Configuration Settings

OUTPUT BUFFER CONTROL — LVCMOS CONFIGURATION
Register n (n =0,1,2,3,4) Output pin Output Mode
CMOSMODENnPX | CMOSMODENPY CMOSMODENNX CMOSMODENNY OUTBUFSELnX OUTBUFSELNnY Type
n.22 n.23 n.24 n.25 n.26 n.27
X X 0 0 0 0 LVCMOS | Negative | Active — Non-inverted
X X 0 1 0 0 LVCMOS Negative | Hi-Z
X X 1 0 0 0 LVCMOS Negative | Active — Non-inverted
X X 1 1 0 0 LVCMOS Negative | Low
0 0 X X 0 0 LVCMOS Positive | Active — Non-inverted
0 1 X X 0 0 LVCMOS Positive Hi-Z
1 0 X X 0 0 LVCMOS Positive | Active — Non-inverted
1 1 X X 0 0 LVCMOS Positive | Low
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Output Dividers

Figure 24 shows that each output channel provides a 7-bit divider and digital phase adjust block. Table 20 lists
the divide ratios supported by the output divider for each output channel. The output divider's maximum input
frequency is limited to 1.175GHz. If the divider is bypassed (divide ratio = 1) then the maximum frequency of the

output channel is 1.5GHz.

Register 5

|

Select

PRI_REF N \l Divider

Registers 0 - 4

[12]11]10f o 8 |7 ] 6]

Sync
SEC_REF ——p
AUX_IN——p

From

Output
MUX

N
Digital Phase Adjust (7-bits)
y VvV VvV V V VvV V¥ To
Output Divider (7-bits) » Output

Buffer

AN

Registers 0 - 4

[19]18[17]16]15]14]13]

Figure 24. CDCE18005 Output Divider and Phase Adjust
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Table 20. CDCE18005 Output Divider Settings

OUTPUT DIVIDER n SETTINGS Register n (n =0,1,2,3,4) Output Divide Ratio
Multiplexer Integer Divider Prescaler E’ 5
© [Te} <t ™ o~ — o — = o
- - - - - - — w o 3]
w w w w w w w ) = n 0 =
n n n 0 n 0 n S = o ] 2
> > > > > > 2 o 5 S c S
a a a a a =) =) = ) S @ 3
c c e c e c e = . = e
[y = [ [y [ = = > ] [a} o >
o ) > o > ) 5 e} < = = b
O @) e} O e} (e} o o 2 =
) 8 = x
n.19 n.18 n.17 n.16 n.15 n.14 n.13 n.20 a £ 8 2
X X X X X X X 0 OFF OFF
0 1 0 0 0 0 0 1 - - 1 OFF
1 0 0 0 0 0 0 1 2 - 2%% 4
1 0 0 0 0 0 1 1 3 - 3+*
1 0 0 0 0 1 0 1 4 - 4
1 0 0 0 0 1 1 1 5 - 10
0 0 0 0 0 0 1 1 3 2
0 0 0 0 0 1 0 1 4 2
0 0 0 0 0 1 1 1 5 2 10 10
0 0 0 0 1 0 1 1 3 4 12 12
0 0 0 0 1 1 0 1 4 4 16 16
0 0 0 0 1 1 1 1 5 4 20 20
0 0 0 1 0 0 1 1 3 6 18 18
0 0 0 1 0 1 0 1 4 6 24 24
0 0 0 1 0 1 1 1 5 6 30 30
0 0 0 1 1 1 0 1 4 8 32 32
0 0 0 1 1 1 1 1 5 8 40 40
0 0 1 0 0 1 1 1 5 10 50 50
0 0 1 0 1 0 1 1 3 12 36 36
0 0 1 0 1 1 0 1 4 12 48 48
0 0 1 0 1 1 1 1 5 12 60 60
0 0 1 1 0 0 0 1 2 14 28 28
0 0 1 1 0 0 1 1 3 14 42 42
0 0 1 1 0 1 0 1 4 14 56 56
0 0 1 1 0 1 1 1 5 14 70 70
0 0 1 1 1 1 0 1 4 16 64 64
0 0 1 1 1 1 1 1 5 16 80 80

**Qutput channel 2 or 3 determine the auxiliary output divide ratio. For example, if the auxiliary output is programmed to drive via output 2 and output 2 divider is

programmed to divide by 3, then the divide ratio for the auxiliary output will be 6.
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Digital Phase Adjust

Figure 25 provides an overview of the Digital Phase Adjust feature. The output divider includes a coarse phase
adjust that shifts the divided clock signal that drives the output buffer. Essentially, the Digital Phase Adjust timer
delays when the output divider starts dividing; thereby shifting the phase of the output clock. The phase adjust
resolution is a function of the divide function. Coarse phase adjust parameters include:

* Number of Phase Delay Steps — the number of phase delay steps available is equal to the divide ratio
selected. For example, if a Divide by 4 is selected, then the Digital Phase Adjust can be programmed to
select when the output divider changes state based upon selecting one of the four counts on the input.
Figure 25 shows an example of divide by 16 in which there are 16 rising edges of Clock IN at which the
output divider changes state (this particular example shows the fourth edge shifting the output by one fourth
of the period of the output).

» Phase Delay Step Size — the step size is determined by the number of phase delay steps according to the
following equations:

360 degrees

Stepsize(deg) = == -
OutputDivideRatio 1)
1
Stepsize(sec) = 'fc'?c'f'N :
OutputDivideRatio o)
CIICI)\ICK > Digital Phase Adjust (7-bits) Start Divider
A
- /1-/80 » To Output Buffer
Output Divider (no adjust) _!
Output Divider (phase adjust) /
Figure 25. CDCE18005 Phase Adjust
Phase Adjust example
Given:
Output Frequency: 30.72 MHz
Input Frequency: 491.52 MHz
Output Divider Setting: 16
Stepsize(deg) = 360 . 22.5°/Step
16 3
The tables that follow provide a list of valid register settings for the digital phase adjust blocks.
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Table 21. CDCE18005 Output Coarse Phase Adjust Settings (1)

2 © 0 < © o~ - o = 2 © n < ™ N - o 3

5 o 3] o o O 15} o > 5 o o o o 3] 3] o 3

[ (O] [0} [0} (O] [O] (O] (O] a [ (O] (O] (O] [0} [0} [0} (O] a

° a a a a a a a - ° a a a a a a a °

3 < < < < < < < H] 3 < < < < < < < 2

1 £ £ E E E | & $|§ £ £ E E E | &

a o o o o o o o o a o o o o o o o o

n12 n.11 n.10 n.9 n.8 n.7 n.6 | (radian) n12 n11 nA n.9 n.8 n.7 n.6 | (radian)

1 0 0 0 0 0 0 0 0 18 0 0 0 0 0 0 0 0

2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 (21/18)
0 0 0 0 0 0 1 (211/2) 0 0 0 0 0 1 o |2emns)

3 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 3(2m/18)
0 0 0 0 0 0 1 (2m/3) 0 0 0 1 0 0 1 | 42m/18)
0 0 0 0 0 1 0 2(211/3) 0 0 0 1 0 1 0 5(2m/18)

4 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 6(211/18)
0 0 0 0 0 0 1 (2m/4) 0 0 1 0 0 0 1 7(21/18)
0 0 0 0 0 1 0 | 2(2m/4) 0 0 1 0 0 1 o | s@m1s)
0 0 0 0 0 1 1 3(211/4) 0 0 1 1 0 0 0 9(2m/18)

5 0 0 0 0 0 0 0 0 0 0 1 1 0 0 1 10(211/18)
0 0 0 0 0 0 1 (2m1/5) 0 0 1 1 0 1 0 11(211/18)
0 0 0 0 0 1 0 | 2¢ms) 0 1 0 0 0 0 0 |12¢m18)
0 0 0 0 0 1 1 3(2m/5) 0 1 0 0 0 0 1 13(21/18)
0 0 0 0 1 0 0 4(211/5) 0 1 0 0 0 1 0 14(211/18)

6 0 0 0 0 0 0 0 0 0 1 0 1 0 0 0 15(21/18)
0 0 0 0 0 0 1 (2m/6) 0 1 0 1 0 0 1 |16(2m/18)
0 0 0 0 0 1 0 2(211/6) 0 1 0 1 0 1 0 17(211/18)
1 0 0 0 0 0 0 3(211/6) 20 0 0 0 0 0 0 0 0
1 0 0 0 0 0 1 4(21/6) 0 0 0 0 0 0 1 (2m/20)
1 0 0 0 0 1 o | 5eme) 0 0 0 0 0 1 0 | 2(2m/20)

8 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 3(2m/20)
0 0 0 0 0 0 1 (2m/8) 0 0 0 0 1 0 0 | 4(2m/20)
0 0 0 0 0 1 0 2(2m1/8) 0 0 0 1 0 0 0 5(2m/20)
0 0 0 0 0 1 1 | 32ms) 0 0 0 1 0 0 1 | s(2mi20)
1 0 0 0 0 0 0 4(21/8) 0 0 0 1 0 1 0 7(2m/20)
1 0 0 0 0 0 1 | s2m8) 0 0 0 1 0 1 1 | 82mi20)
1 0 0 0 0 1 0 6(211/8) 0 0 0 1 1 0 0 9(2m/20)
1 0 0 0 0 1 1 | 7¢mws) 0 0 1 0 0 0 0 [10@2m/20)

10 0 0 0 0 0 0 0 0 0 0 1 0 0 0 1 11(211/20)
0 0 0 0 0 0 1 | nno) 0 0 1 0 0 1 0 [12(2m/20)
0 0 0 0 0 1 0 2(2m/10) 0 0 1 0 0 1 1 13(21/20)
0 0 0 0 0 1 1| 3em0) 0 0 1 0 1 0 0 [14(2m/20)
0 0 0 0 1 0 0 4(2m/10) 0 0 1 1 0 0 0 15(21/20)
1 0 0 0 0 0 o | s(2m/10) 0 0 1 1 0 0 1 |18(2m20)
1 0 0 0 0 0 1 6(21/10) 0 0 1 1 0 1 0 17(2m/20)
1 0 0 0 0 1 0 | 7(2n/10) 0 0 1 1 0 1 1 |18(2m/20)
1 0 0 0 0 1 1 8(2m/10) 0 0 1 1 1 0 0 19(211/20)
1 0 0 0 1 0 0 9(211/10) 24 0 0 0 0 0 0 0 0

12 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 (2m/24)
0 0 0 0 0 0 1 (21/12) 0 0 0 0 0 1 0 2(2m/24)
0 0 0 0 0 1 0 2(2m/12) 0 0 0 0 0 1 1 3(2m/24)
0 0 0 1 0 0 o | 3@nn2) 0 0 0 1 0 0 0 | 4(2m/24)
0 0 0 1 0 0 1 4(2m/12) 0 0 0 1 0 0 1 5(2m/24)
0 0 0 1 0 1 o | s@n12) 0 0 0 1 0 1 0 | 6(2m/24)
0 0 1 0 0 0 0 6(21/12) 0 0 0 1 0 1 1 7(2m/24)
0 0 1 0 0 0 1| 7em2) 0 0 1 0 0 0 0 | 8(2m24)
0 0 1 0 0 1 0 8(2m/12) 0 0 1 0 0 0 1 9(21/24)
0 0 1 1 0 0 0 | 9@n2) 0 0 1 0 0 1 0 [10@2m/24)
0 0 1 1 0 0 1 10(2m/12) 0 0 1 0 0 1 1 11(2m/24)
0 0 1 1 0 1 0 11(211/12) 0 0 1 1 0 0 0 12(211/24)

16 0 0 0 0 0 0 0 0 0 0 1 1 0 0 1 13(21/24)
0 0 0 0 0 0 1 (211/16) 0 0 1 1 0 1 0 14(211/24)
0 0 0 0 0 1 0 2(2m/16) 0 0 1 1 0 1 1 15(21/24)
0 0 0 0 0 1 1 3(2m/16) 0 1 0 0 0 0 0 16(211/24)
0 0 0 1 0 0 0 4(2m/16) 0 1 0 0 0 0 1 17(2m/24)
0 0 0 1 0 0 1 5(21/16) 0 1 0 0 0 1 0 18(211/24)
0 0 0 1 0 1 o | e@m1e6) 0 1 0 0 0 1 1 |19@n/24)
0 0 0 1 0 1 1 7(21/16) 0 1 0 1 0 0 0 |20(2m/24)
0 0 1 0 0 0 o | s@n/e) 0 1 0 1 0 0 1 |212m24)
0 0 1 0 0 0 1 9(21/16) 0 1 0 1 0 1 0 |22(2m/24)
0 0 1 0 0 1 o [10¢2m/16) 0 1 0 1 0 1 1 |232mi24)
0 0 1 0 0 1 1 11(21/16)
0 0 1 1 0 0 o [12¢2n/16)
0 0 1 1 0 0 1 13(211/16)
0 0 1 1 0 1 0 |142n/16)
0 0 1 1 0 1 1 15(211/16)
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Table 22. CDCE18005 Output Coarse Phase Adjust Settings (2)

Divide Ratio

=

N

=

=y

Phase Delay

=

(radian)

° © w0 < © o~ - o 2

® (5] [&] O [S] [&] [&] (5] °

o o (S} o o o (G} o =1

P o [=] [=] [=] o [=] [=] @

L] < < < < < < < »

S o c c o o c o ©

& |2 & & & & & =& &

n12 ni1_ n10 n.9 n.8 n.7 n.6 | (radian)

28 ) 0 0 0 0 0 0 0
0 0 0 0 0 0 1 (2m/28)
0 0 0 1 0 0 0 2(211/28)
0 0 0 1 0 0 1 3(2m/28)
0 0 1 0 0 0 0 4(21/28)
0 0 1 0 0 0 1 5(2m/28)
0 0 1 1 0 0 0 6(211/28)
0 0 1 1 0 0 1 7(2m/28)
0 1 0 0 0 0 0 8(211/28)
0 1 0 0 0 0 1 9(2m/28)
0 1 0 1 0 0 0 |10(2m/28)
0 1 0 1 0 0 1 | 11(2m/28)
0 1 1 0 0 0 0 |12(2m/28)
0 1 1 0 0 0 1 |13(2m/28)
1 0 0 0 0 0 0 |14(2m/28)
1 0 0 0 0 0 1 |15(2m/28)
1 0 0 1 0 0 0 |16(2m/28)
1 0 0 1 0 0 1 |17(2m/28)
1 0 1 0 0 0 0 |18(2m/28)
1 0 1 0 0 0 1 |19(2m/28)
1 0 1 1 0 0 0 |20(2m/28)
1 0 1 1 0 0 1 |21(2m/28)
1 1 0 0 0 0 0 |22(2m/28)
1 1 0 0 0 0 1 |23(2m/28)
1 1 0 1 0 0 0 |24(2m/28)
1 1 0 1 0 0 1 |25(2m/28)
1 1 1 0 0 0 0 |[26(2m/28)
1 1 1 0 0 0 1 |27(2m/28)

30 0 0 0 0 0 0 0 0
0 0 0 0 0 0 1 (2m/30)
0 0 0 0 0 1 0 2(21/30)
0 0 0 0 0 1 1 3(2m/30)
0 0 0 0 1 0 0 4(21/30)
0 0 0 1 0 0 0 5(21/30)
0 0 0 1 0 0 1 6(211/30)
0 0 0 1 (0] 1 0 7(2m/30)
0 0 0 1 0 1 1 8(211/30)
0 0 0 1 1 0 0 9(2m/30)
0 0 1 0 0 0 0 |10(21/30)
0 0 1 0 0 0 1 | 11(2m/30)
0 0 1 0 0 1 0 |12(2m/30)
0 0 1 0 (0] 1 1 |13(2m/30)
0 0 1 0 1 0 0 |14(21/30)
0 0 1 1 0 0 0 | 15(21/30)|
0 0 1 1 0 0 1 |16(2m/30),
0 0 1 1 0 1 0 |17(2n/30)|
0 0 1 1 0 1 1 |18(2m/30)|
0 0 1 1 1 0 0 | 19(21/30)|
0 1 0 0 0 0 0 |20(21/30)
0 1 0 0 0 0 1 |21(2m/30)
0 1 0 0 0 1 0 |22(2m/30)
0 1 0 0 0 1 1 |23(2m/30)
0 1 0 0 1 0 0 |24(21/30)
0 1 0 1 0 0 0 |25(2n/30)|
0 1 0 1 0 0 1 |26(21/30)|
0 1 0 1 0 1 0 |27(2m/30)
0 1 0 1 0 1 1 |28(2m/30),
0 1 0 1 1 0 0 |29(21/30)|

[
N

0

(2m/32)
2(211/32)
3(2m/32)
4(2m/32)
5(21/32)
6(211/32)
7(2m/32)
8(21/32)
9(2m/32)
10(211/32)
11(211/32)
12(2m/32)
13(2m/32)
14(211/32)
15(2m/32)
16(2m/32)
17(2m/32)
18(211/32)
19(2m/32)
20(2m/32)
21(2m/32)
22(211/32)
23(2m/32)
24(211/32)
25(2m/32)
26(211/32)
27(2m/32)
28(211/32)
29(2m/32)
30(211/32)
31(21/32)

36

4 .8 N U L A LM A A NN M 00000000000000000O0|0000O000O000O00O0O0O00O0O0OOO0O0O00 OO0 OO0 oo o o|li PHhADGC6

422 N 000000000000 2222000000000 000|2a2aaaaaaa 843408033 30000000000 00000 o|la PHhADGCS

0
(211/36)
2(211/36)
3(2m/36)
4(211/36)
5(211/36)
6(211/36)
7(21/36)
8(211/36)
9(21/36)
10(211/36)
11(2m/36)
12(211/36)
13(211/36)
14(211/36)
15(211/36)
16(211/36)
17(21/36)
18(21/36)
19(211/36)
20(211/36)
21(2m/36)
22(211/36)
23(21/36)
24(21/36)
25(211/36)
26(211/36)
27(21/36)
28(21/36)
29(21/36)
30(21/36)
31(2m1/36)
32(211/36)
33(211/36)
34(211/36)
35(211/36)

0000002232123 1000000000000 "A=223233000000[2=22323123200000000 =223 3230000 000 o|lL PHNADGC4A
—x—n—nooo—-—-—nooo—x—-—nooc—-—\—\ooo—n—\—\ooo—\—\—\ooo—n—\—\—nOOOo—\—k—n—noooo—k—\—\—toooo—\—k—n—\ooooiPHnADGC?:
ooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooiPHnADGCZ
—\oo—xoo—\oo—\oo—\oo—xoo—xoo—\oo-ooaoo-oo—\oo-—xoo—\-ooaaoo-—\oo--oo—\-ooa—\oo-—\oof‘PHnADGC1
o—noo—\oo—\oo—\oo—noo—\oo—\oo—\oo—\oo—noo—\oo—-o—\o—\o—\o—-o—\o—no—\o—\o—-o—\o—\o—\o—\o—-o—\o—\o;PHnADGCO
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Table 23. CDCE18005 Output Coarse Phase Adjust Settings (3)
2 © 0 < ) o~ - o z 2 © 0 < © o~ - o =
w® [&] [$] [$] [$] [$] [$] (5] ° w® (5] [S] [$] [&] [$] [$] (5] °
& o o 6 o o o o K & e ©®© 6 o 6 o o0 a
P [=] [=] [=] [=] [=] [=] [=} P o [=] [=] [=] [=] [=] [=] [=] Py
3 T I < T < < < 2 3 < < <« < << < < 2
= £ £ = £ = £ = £ 2 £ £ £ £ £ £ I £
[=] o o o o o o o o [=] o o o o o o o o
n12 n11 n10 n.9 n.8 n.7 n.6 | (radian) n12 n11 n.10 n.9 n.8 n.7 n.6  (radian)
40 0 0 0 0 0 0 0 0 48 0 0 0 0 0 0 0 0
0 0 0 0 0 0 1 | (2ma0) 0 0 0 0 0 0 1 | (2ma48)
0 0 0 0 0 1 0 | 2(2m40) 0 0 0 0 0 1 0 | 2(2m48)
0 0 0 0 0 1 1 | 3(2m40) 0 0 0 0 0 1 1 | 32m/48)
0 0 0 0 1 0 0 | 4(2m40) 0 0 0 1 0 0 0 | 4(2m48)
0 0 0 1 0 0 o | 5(2m40) 0 0 0 1 0 0 1 | 5(2m/48)
0 0 0 1 0 0 1 | 6(2m/40) 0 0 0 1 0 1 0 | 6(2m/48)
0 0 0 1 0 1 o | 7(2m40) 0 0 0 1 0 1 1 | 72m/48)
0 0 0 1 0 1 1 | 8(2m/40) 0 0 1 0 0 0 0 | 8(2m48)
0 0 0 1 1 0 o | 9(2ma0) 0 0 1 0 0 0 1 | 92m/48)
0 0 1 0 0 0 0 |10(2m/40) 0 0 1 0 0 1 0 |10(2m/48)
0 0 1 0 0 0 1 |11(2m40) 0 0 1 0 0 1 1 |11(2mas8)
0 0 1 0 0 1 0 |12(2m/40) 0 0 1 1 0 0 0 |12(2m/48)
0 0 1 0 0 1 1 |13(2m/40)| 0 0 1 1 0 0 1 [13(2m48),
0 0 1 0 1 0 0 |14(2m/40) 0 0 1 1 0 1 0 |14(2m/48)
0 0 1 1 0 0 0 |15(2m/40)| 0 0 1 1 0 1 1 |15(2m/48)
0 0 1 1 0 0 1 |16(2m/40) 0 1 0 0 0 0 0 |16(21/48)
0 0 1 1 0 1 0 |17(2m/40)| 0 1 0 0 0 0 1 |17(2m/48)
0 0 1 1 0 1 1 [18(2m/40) 0 1 0 0 0 1 0 |18(2m/48)
0 0 1 1 1 0 0 |19(2m/40)| 0 1 0 0 0 1 1 |19(2m/48)
0 1 0 0 0 0 0 |20(2m/40) 0 1 0 1 0 0 0 |20(2m/48)
0 1 0 0 0 0 1 |21(2m40) 0 1 0 1 0 0 1 |21(2m48)
0 1 0 0 0 1 0 |22(2m/40) 0 1 0 1 0 1 0 |22(2m/48)
0 1 0 0 0 1 1 |23(2m/40) 0 1 0 1 0 1 1 |23(2m/48)
0 1 0 0 1 0 0 |24(2m/40) 1 0 0 0 0 0 0 |24(2m/48)
0 1 0 1 0 0 0 |25(2m/40)| 1 0 0 0 0 0 1 |25(2m/48)
0 1 0 1 0 0 1 |26(2m/40) 1 0 0 0 0 1 0 |26(2m/48)
0 1 0 1 0 1 0 |27(2m40)| 1 0 0 0 0 1 1 |27(2m48)
0 1 0 1 0 1 1 |28(2m/40) 1 0 0 1 0 0 0 |28(2m/48)
0 1 0 1 1 0 0 |29(2m/40)| 1 0 0 1 0 0 1 29(211/48)
0 1 1 0 0 0 0 |30(2m/40) 1 0 0 1 0 1 0 |30(2m/48)
0 1 1 0 0 0 1 |31(2m/40)| 1 0 0 1 0 1 1 |31(2m48)
0 1 1 0 0 1 0 |[32(2m/40) 1 0 1 0 0 0 0 |32(2m/48)
0 1 1 0 0 1 1 |33(2m40) 1 0 1 0 0 0 1 |33(2m/48)
0 1 1 0 1 0 0 |34(2m/40) 1 0 1 0 0 1 0 |34(2m/48)
0 1 1 1 0 0 0 |35(2m/40) 1 0 1 0 0 1 1 |35(2m/48),
0 1 1 1 0 0 1 |36(2m/40) 1 0 1 1 0 0 0 |36(2m/48)
0 1 1 1 0 1 0 |37(2m40)| 1 0 1 1 0 0 1 |37(2m48)
0 1 1 1 0 1 1 |38(2m/40) 1 0 1 1 0 1 0 |38(2m/48)
0 1 1 1 1 0 0_|39(2m/40) 1 0 1 1 0 1 1 |39(2m/48),
42 0 0 0 0 0 0 0 0 1 1 0 0 0 0 0 |40(2m/48)
0 0 0 0 0 0 1 | (ema2) 1 1 0 0 0 0 1 |41(2m48)
0 0 0 0 0 1 0 | 2(2m42) 1 1 0 0 0 1 0 |42(2m/48)
0 0 0 1 0 0 o | 3@ma42) 1 1 0 0 0 1 1 |43(2m48)
0 0 0 1 0 0 1| 42m/42) 1 1 0 1 0 0 0 |44(2m/48)
0 0 0 1 0 1 0 | 5(2m42) 1 1 0 1 0 0 1 |45(2m/48)
0 0 1 0 0 0 0 | 6(2m42) 1 1 0 1 0 1 0 |46(2m/48)
0 0 1 0 0 0 1 | 7¢2m/42) 1 1 0 1 0 1 1 |47(2m/48)
0 0 1 0 0 1 0 | 82m42)
0 0 1 1 0 0 0 | 9@m4a2)
0 0 1 1 0 0 1 [10(2m/42)
0 0 1 1 0 1 0 |11(2m/42)
0 1 0 0 0 0 0 |12(2m/42)
0 1 0 0 0 0 1 |13(2m42)
0 1 0 0 0 1 0 |14(2m/42)
0 1 0 1 0 0 0 |15(2m42)
0 1 0 1 0 0 1 |16(2m/42)
0 1 0 1 0 1 0 |17(2m42)
0 1 1 0 0 0 0 |18(2m/42)
0 1 1 0 0 0 1 [19(2m/42)
0 1 1 0 0 1 0 |20(2m/42)
1 0 0 0 0 0 0 |21(2m42)
1 0 0 0 0 0 1 |22(2m/42)
1 0 0 0 0 1 0 |23(2m42)
1 0 0 1 0 0 0 |24(2m/42)
1 0 0 1 0 0 1 |25(2m/42)
1 0 0 1 0 1 0 |26(2m/42)
1 0 1 0 0 0 0 |27(2m42)
1 0 1 0 0 0 1 |28(2m/42)
1 0 1 0 0 1 0 |29(2m/42)
1 0 1 1 0 0 0 |30(2m/42)
1 0 1 1 0 0 1 [31(2m42)
1 0 1 1 0 1 0 |32(2m/42)
1 1 0 0 0 0 0 |33(2m42)
1 1 0 0 0 0 1 |34(2m/42)
1 1 0 0 0 1 0 |35(2m42)
1 1 0 1 0 0 0 |36(2m/42)
1 1 0 1 0 0 1 |37(2m/42)
1 1 0 1 0 1 0 |38(2m/42)
1 1 1 0 0 0 0 |39(2m42)
1 1 1 0 0 0 1 |40(2m/42)
1 1 1 0 0 1 0 |41(2m42)
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Table 24. CDCE18005 Output Coarse Phase Adjust Settings (4)
2 © 0 < ) N - o 2 2 © 0 < ™ o~ - o &
= o Q ) O I3 ) o - 5 o o o Q 3] ) o -
& @ @ 1) 3] 3] 1) 3] K & @ @ @ @ 1] 1) %) 3
@ a a (=] (=] (=] [=] [=] © @ (=] (=] a a a (=] (=] ®
3 < < < < < < < 2 3 < < < < < < < 2
3 £ £ £ £ £ = £ g 3 £ £ £ £ £ = = g
[=] o o o o o o o o [=] o o o o o o o o
n12 n11 n10 n.9 n.8 n.7 n.6 | (radian) n12 ni1 n10 n.9 n.8 n.7 n.6 | (radian)
50 0 0 0 0 0 0 0 0 56 0 0 0 0 0 0 0 0
0 0 0 0 0 0 1 (211/50) 0 0 0 0 0 0 1 (211/56)
0 0 0 0 0 1 0 | 2(2m/50) 0 0 0 0 0 1 0 | 2(2m/56)
0 0 0 0 0 1 1 | 3(2m/50) 0 0 0 0 0 1 1 | 3(2n/56)
0 0 0 0 1 0 0 | 4(2m/50) 0 0 0 1 0 0 0 | 4(2m/56)
0 0 0 1 0 0 o | s(2m/50) 0 0 0 1 0 0 1 | s(2nss6)
0 0 0 1 0 0 1 | 6(2m/50) 0 0 0 1 0 1 0 | 6(2m/56)
0 0 0 1 0 1 0 | 7(2m/50) 0 0 0 1 0 1 1 | 7(2m/56)
0 0 0 1 0 1 1 | 8(2m/50) 0 0 1 0 0 0 0 | 8(2m/56)
0 0 0 1 1 0 0 | 92m/50) 0 0 1 0 0 0 1 | 9(2n/s6)
0 0 1 0 0 0 0 10(211/50)) 0 0 1 0 0 1 0 10(211/56),
0 0 1 0 0 0 1 |11(2n/50) 0 0 1 0 0 1 1 |11@2nss6)
0 0 1 0 0 1 0 |12(2m/50) 0 0 1 1 0 0 0 [12(2m/56)
0 (0] 1 0 0 1 1 13(2m/50) 0 0 1 1 0 0 1 13(21/56),
0 0 1 0 1 0 0 |14(2m/50) 0 0 1 1 0 1 0 [14(2m/56)
0 0 1 1 0 0 0 15(21/50) 0 0 1 1 0 1 1 15(211/56),
0 0 1 1 0 0 1 |16(2m/50) 0 1 0 0 0 0 0 [16(2m/56)
0 0 1 1 0 1 0 |17(2m/50) 0 1 0 0 0 0 1 |17(2m/s6)
0 0 1 1 0 1 1 |18(2m/50) 0 1 0 0 0 1 0 |18(2ms6)
0 0 1 1 1 0 0 |19(2m/50) 0 1 0 0 0 1 1 |19(2m/s6)
0 1 0 0 0 0 0 |20(2m/50) 0 1 0 1 0 0 0 |20(2m/56)
0 1 0 0 0 0 1 |21(2m/50) 0 1 0 1 0 0 1 |21(2n/56)
0 1 0 0 0 1 0 |22(2m/50) 0 1 0 1 0 1 0 [22(2m/56)
0 1 0 0 0 1 1 23(2m/50)) 0 1 0 1 0 1 1 23(2m/56),
0 1 0 0 1 0 0 |24(2m/50) 0 1 1 0 0 0 0 [24(2m/56)
1 0 0 0 0 0 0 | 25(2m/50) 0 1 1 0 0 0 1 25(21/56),
1 0 0 0 0 0 1 |26(2m/50) 0 1 1 0 0 1 0 |26(2m/56)
1 0 0 0 0 1 0 |27(2m/50) 0 1 1 0 0 1 1 |27(2m/56)
1 0 0 0 0 1 1 28(211/50)) 1 0 0 0 0 0 0 |28(2m/56)
1 0 0 0 1 0 0 |29(2m/50) 1 0 0 0 0 0 1 |29(2m/s6)
1 0 0 1 0 0 0 |30(2m/50) 1 0 0 0 0 1 0 [30(2m/56)
1 0 0 1 0 0 1 |31(2m/50) 1 0 0 0 0 1 1 |31(2n/s6)
1 0 0 1 0 1 0 |32(2m/50) 1 0 0 1 0 0 0 [32(2m/56)
1 0 0 1 0 1 1 33(2m/50), 1 0 0 1 0 0 1 33(2m/56)
1 0 0 1 1 0 0 |34(2m/50) 1 0 0 1 0 1 0 |34(2m/56)
1 0 1 0 0 0 0 |35(2m/50) 1 0 0 1 0 1 1 |35(2m/56)
1 0 1 0 0 0 1 |36(2m/50) 1 0 1 0 0 0 0 |36(2m/56)
1 0 1 0 0 1 0 |37(2m/50) 1 0 1 0 0 0 1 |37(2m/56)
1 0 1 0 0 1 1 38(211/50)) 1 0 1 0 0 1 0 |38(2m/56)
1 0 1 0 1 0 0 |39(2m/50) 1 0 1 0 0 1 1 |39(2m/56)
1 0 1 1 0 0 0 |40(2m/50) 1 0 1 1 0 0 0 [40(2m/56)
1 (0] 1 1 0 0 1 41(211/50) 1 0 1 1 0 0 1 41(21/56),
1 0 1 1 0 1 0 |42(2m/50) 1 0 1 1 0 1 0 [42(2m/56)
1 0 1 1 0 1 1 |43(2m/50) 1 0 1 1 0 1 1 |43(2n/56)
1 0 1 1 1 0 0 |44(2m/50) 1 1 0 0 0 0 0 |44(2m/56)
1 1 0 0 0 0 0 |45(2m/50) 1 1 0 0 0 0 1 |45(2m/56)
1 1 0 0 0 0 1 |46(2m/50) 1 1 0 0 0 1 0 |46(2m/56)
1 1 0 0 0 1 0 |47(2m/50) 1 1 0 0 0 1 1 |47(2n/56)
1 1 0 0 0 1 1 |48(2m/50) 1 1 0 1 0 0 0 [48(2m/56)
1 1 0 0 1 0 0 |49(2m/50) 1 1 0 1 0 0 1 |49(2m/56)
1 1 0 1 0 1 0 |50(2m/56)
1 1 0 1 0 1 1 51(2m/56)
1 1 1 0 0 0 0 |52(2m/56)
1 1 1 0 0 0 1 |53(2m/56)
1 1 1 0 0 1 0 |54(2m/56)
1 1 1 0 0 1 1__|55(2m/56)
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Table 25. CDCE18005 Output Coarse Phase Adjust Settings (5)
2 © 0 < ™ o~ -~ o = 2 © 0 < ) o~ - o =
=] o I3 o o 13} o o - =] o o o o 3} o o -
& 15} 15} 15} 15} 15} 15} 15} 3 & 15} o o 15} 15} 15} o 3
@ [=] [=] [=] [=] [=] [=] [=] P © =] =] (=] (=] (=] =] =] ®
3 < < < < < < < 2 3 < < < < < < < b
2 |£ £ £ £ £ £ = g = | £ £ £ £ £ £ | £ g
o o o o o o o o o [=] o o o o o o o o
n12 n.11 n.10 n.9 n.8 n.7 n.6 | (radian) n12 n.11 n.10 n.9 n.8 n.7 n.6 | (radian)
60 0 0 0 0 0 0 0 64 0 0 0 0 0 0 0
0 0 0 0 0 0 1 (2m/60) 0 0 0 0 0 0 1 (2m/64)
0 0 0 0 0 1 0 2(21/60) 0 0 0 0 0 1 0 2(2m/64)
0 0 0 0 0 1 1 3(2m/60) 0 0 0 0 0 1 1 3(2m/64)
0 0 0 0 1 0 0 4(211/60) 0 0 0 1 0 0 0 4(211/64)
0 0 0 1 0 0 0 5(2m/60) 0 0 0 1 0 0 1 5(2m/64)
0 0 0 1 0 0 1 6(211/60) 0 0 0 1 0 1 0 6(211/64)
0 0 0 1 0 1 0 7(2m/60) 0 0 0 1 0 1 1 7(2m/64)
0 0 0 1 0 1 1 8(21/60) 0 0 1 0 0 0 0 8(2m/64)
0 0 0 1 1 0 0 9(2m/60) 0 0 1 0 0 0 1 9(2m/64)
0 0 1 0 0 0 0 10(2711/60) 0 0 1 0 0 1 0 10(211/64),
0 0 1 0 0 0 1 11(2m/60) 0 0 1 0 0 1 1 11(21/64)
0 0 1 0 0 1 0 12(2711/60) 0 0 1 1 0 0 0 12(211/64),
0 0 1 0 0 1 1 13(211/60) 0 0 1 1 0 0 1 13(2m/64)
0 0 1 0 1 0 0 14(2711/60) 0 0 1 1 0 1 0 14(211/64),
0 0 1 1 0 0 0 15(211/60) 0 0 1 1 0 1 1 15(21/64)
0 0 1 1 0 0 1 16(211/60) 0 1 0 0 0 0 0 16(211/64),
0 0 1 1 0 1 0 17(21/60) 0 1 0 0 0 0 1 17(21/64)
0 0 1 1 0 1 1 18(211/60) 0 1 0 0 0 1 0 18(211/64),
0 0 1 1 1 0 0 19(2m/60) 0 1 0 0 0 1 1 19(2m/64)
0 1 0 0 0 0 0 20(211/60)) 0 1 0 1 0 0 0 20(211/64)
0 1 0 0 0 0 1 21(2m/60)) 0 1 0 1 0 0 1 21(2m/64))
0 1 0 0 0 1 0 22(211/60)| 0 1 0 1 0 1 0 22(211/64)
0 1 0 0 0 1 1 23(2m/60)) 0 1 0 1 0 1 1 23(2m/64)|
0 1 0 0 1 0 0 24(211/60)) 0 1 1 0 0 0 0 24(211/64)
0 1 0 1 0 0 0 25(211/60)) 0 1 1 0 0 0 1 25(211/64)|
0 1 0 1 0 0 1 26(211/60)) 0 1 1 0 0 1 0 26(211/64)
0 1 0 1 0 1 0 27(2m/60)) 0 1 1 0 0 1 1 27(2m/64))
0 1 0 1 0 1 1 28(211/60)) 0 1 1 1 0 0 0 28(211/64)
0 1 0 1 1 0 0 29(211/60)) 0 1 1 1 0 0 1 29(2m/64))
1 0 0 0 0 0 0 30(211/60) 0 1 1 1 0 1 0 30(211/64)
1 0 0 0 0 0 1 31(21/60) 0 1 1 1 0 1 1 31(211/64)
1 0 0 0 0 1 0 32(211/60) 1 0 0 0 0 0 0 32(211/64)
1 0 0 0 0 1 1 33(211/60) 1 0 0 0 0 0 1 33(211/64)
1 0 0 0 1 0 0 34(211/60) 1 0 0 0 0 1 0 34(211/64)
1 0 0 1 0 0 0 35(211/60) 1 0 0 0 0 1 1 35(211/64)
1 0 0 1 0 0 1 36(211/60) 1 0 0 1 0 0 0 36(211/64)
1 0 0 1 0 1 0 37(211/60) 1 0 0 1 0 0 1 37(211/64)
1 0 0 1 0 1 1 38(211/60) 1 0 0 1 0 1 0 38(211/64)
1 0 0 1 1 0 0 39(211/60) 1 0 0 1 0 1 1 39(211/64)
1 0 1 0 0 0 0 40(211/60)) 1 0 1 0 0 0 0 40(211/64)|
1 0 1 0 0 0 1 41(2m/60)) 1 0 1 0 0 0 1 41(2m1/64)|
1 0 1 0 0 1 0 42(211/60)) 1 0 1 0 0 1 0 42(211/64)|
1 0 1 0 0 1 1 43(211/60)) 1 0 1 0 0 1 1 43(211/64)|
1 0 1 0 1 0 0 44(211/60)) 1 0 1 1 0 0 0 44(211/64)|
1 0 1 1 0 0 0 45(211/60)) 1 0 1 1 0 0 1 45(211/64)|
1 0 1 1 0 0 1 46(211/60)) 1 0 1 1 0 1 0 46(211/64)|
1 0 1 1 0 1 0 47(211/60)) 1 0 1 1 0 1 1 47(211/64))
1 0 1 1 0 1 1 48(211/60)) 1 1 0 0 0 0 0 48(211/64)|
1 0 1 1 1 0 0 49(211/60)) 1 1 0 0 0 0 1 49(211/64)|
1 1 0 0 0 0 0 |50(2m/60) 1 1 0 0 0 1 0 50(211/64)
1 1 0 0 0 0 1 51(211/60) 1 1 0 0 0 1 1 51(211/64)
1 1 0 0 0 1 0 |52(2m/60) 1 1 0 1 0 0 0 52(211/64)
1 1 0 0 0 1 1 53(211/60) 1 1 0 1 0 0 1 53(211/64)
1 1 0 0 1 0 0 |54(2m/60) 1 1 0 1 0 1 0 54(211/64)
1 1 0 1 0 0 0 |55(2m/60) 1 1 0 1 0 1 1 55(211/64)
1 1 0 1 0 0 1 56(211/60) 1 1 1 0 0 0 0 |56(2m/64)
1 1 0 1 0 1 0 |57(2m/60) 1 1 1 0 0 0 1 57(211/64)
1 1 0 1 0 1 1 58(211/60) 1 1 1 0 0 1 0 |58(2m/64)
1 1 0 1 1 0 0 |59(2m/60) 1 1 1 0 0 1 1 59(211/64)
1 1 1 1 0 0 0 |60(21/64)
1 1 1 1 0 0 1 61(2m/64)
1 1 1 1 0 1 0 |62(2m/64)
1 1 1 1 0 1 1 63(211/64)
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Table 26. CDCE18005 Output Coarse Phase Adjust Settings (6)
2 © 0 < ® o~ - o 7 2 © 0 < ® o~ - o E
® [$] (8] (8] [$] [$] (8] [$] ° ® [$] o [8] [$] (8] [$] (5] °
e @ Q @ Q Q @ @ a e Q @ Q Q 0] @ Q 8
@ [=] [=] [=] [=] [=] [=] [=] Py @ [=] [=] [=] [=] [=] [=] [=] Py
8 < < < < < < < 2 8 < < < < < < < 2
2 £ £ £ £ £ £ £ £ = £ £ - £ £ - £ 2
o o o o o o o o o o o o o o o o o o
n12 n.11 n.10 n.9 n.8 n.7 n.6 | (radian) n12 n11 n10 n.9 n.8 n.7 n.6 | (radian)
70 0 0 0 0 0 0 0 0 80 0 0 0 0 0 0 0 0
0 0 0 0 0 0 1 | w70) 0 0 0 0 0 0 1 | (2m80)
0 0 0 0 0 1 0 | 2(2m70) 0 0 0 0 0 1 0 | 2(2m/80)
0 0 0 0 0 1 1 | 3(2m/70) 0 0 0 0 0 1 1 | 3(2m/80)
0 0 0 0 1 0 0 | 4@m70) 0 0 0 0 1 0 0 | 4(2m/80)
0 0 0 1 0 0 0 | 5(2m/70) 0 0 0 1 0 0 0 | 52m80)
0 0 0 1 0 0 1 | 62m70) 0 0 0 1 0 0 1 | 6(2m/80)
0 0 0 1 0 1 o | 7(2m70) 0 0 0 1 0 1 o | 7¢2mv80)
0 0 0 1 0 1 1 | 8(2m/70) 0 0 0 1 0 1 1 | 8(2m/80)
0 0 0 1 1 0 0 | 9@m70) 0 0 0 1 1 0 o | 92m80)
0 0 1 0 0 0 0 [10(2m/70) 0 0 1 0 0 0 0 [10(2m/80),
0 0 1 0 0 0 1 |112m7o0) 0 0 1 0 0 0 1 |11(2m/80)
0 0 1 0 0 1 0 |12(2m/70) 0 0 1 0 0 1 0 |12(2m/80)
0 0 1 0 0 1 1 |13(2m/70) 0 0 1 0 0 1 1 |13(2m/80)
0 0 1 0 1 0 0 [14(2m/70) 0 0 1 0 1 0 0 [14(2m/80),
0 0 1 1 0 0 0 |15(2m/70) 0 0 1 1 0 0 0 |15(2m/80)
0 0 1 1 0 0 1 |16(2m/70) 0 0 1 1 0 0 1 |16(2m/80)
0 0 1 1 0 1 0 [17(2m70) 0 0 1 1 0 1 0 |17(2m80)
0 0 1 1 0 1 1 |18(2m/70) 0 0 1 1 0 1 1 |18(2m/80)
0 0 1 1 1 0 0 [19(2m70) 0 0 1 1 1 0 0 |19(2m80)
0 1 0 0 0 0 0 [20(2m/70), 0 1 0 0 0 0 0 [20(2m/80),
0 1 0 0 0 0 1 |21(2m70) 0 1 0 0 0 0 1 |21(2m/80)
0 1 0 0 0 1 0 [22(2m/70), 0 1 0 0 0 1 0 [22(2m/80),
0 1 0 0 0 1 1 |23(2m/70) 0 1 0 0 0 1 1 |23(2m/80)
0 1 0 0 1 0 0 [24(2m/70) 0 1 0 0 1 0 0 [24(2m/80),
0 1 0 1 0 0 0 |25(2m/70), 0 1 0 1 0 0 0 |25(2m/80)
0 1 0 1 0 0 1 |26(2m/70) 0 1 0 1 0 0 1 |26(2m/80)
0 1 0 1 0 1 0 |27(2m70) 0 1 0 1 0 1 0 |27(2m/80)
0 1 0 1 0 1 1 |28(2m/70) 0 1 0 1 0 1 1 |28(2m/80)
0 1 0 1 1 0 0 |29(2m/70) 0 1 0 1 1 0 0 |29(2m/80)
0 1 1 0 0 0 0 [30(2m/70), 0 1 1 0 0 0 0 [30(2m/80),
0 1 1 0 0 0 1 |31(2m/70) 0 1 1 0 0 0 1 |31(2m/80)
0 1 1 0 0 1 0 |32(2m/70) 0 1 1 0 0 1 0 |32(2m/80)
0 1 1 0 0 1 1 |33(2m/70) 0 1 1 0 0 1 1 |33(2m/80)
0 1 1 0 1 0 0 [34(2m/70) 0 1 1 0 1 0 0 [34(2m/80),
1 0 0 0 0 0 0 |35(2m/70) 0 1 1 1 0 0 0 |35(2m/80)
1 0 0 0 0 0 1 |36(2m/70) 0 1 1 1 0 0 1 |36(2m/80)
1 0 0 0 0 1 0 [37(2m/70) 0 1 1 1 0 1 0 |37(2m80)
1 0 0 0 0 1 1 |38(2m/70) 0 1 1 1 0 1 1 |38(2m/80)
1 0 0 0 1 0 0 [39(2m/70) 0 1 1 1 1 0 0 |39(2mr80)
1 0 0 1 0 0 0 [40(2m/70) 1 0 0 0 0 0 0 [40(2m/80),
1 0 0 1 0 0 1 |412m70) 1 0 0 0 0 0 1 |41(2m/80)
1 0 0 1 0 1 0 [42(2m/70) 1 0 0 0 0 1 0 [42(2m/80),
1 0 0 1 0 1 1 |43(2m/70) 1 0 0 0 0 1 1 |43(2m/80)
1 0 0 1 1 0 0 |44(2m/70) 1 0 0 0 1 0 0 |44(2m/80)
1 0 1 0 0 0 0 |45(2m/70) 1 0 0 1 0 0 0 |45(2m/80)
1 0 1 0 0 0 1 |46(2m/70) 1 0 0 1 0 0 1 |46(2m/80)
1 0 1 0 0 1 0 |47(2m/70) 1 0 0 1 0 1 0 |47(2m/80)
1 0 1 0 0 1 1 |48(2m/70) 1 0 0 1 0 1 1 |48(2m/80)
1 0 1 0 1 0 0 |49(2m/70) 1 0 0 1 1 0 0 |49(2m/80)
1 0 1 1 0 0 0 [50(2m/70) 1 0 1 0 0 0 0 |50(2m/80),
1 0 1 1 0 0 1 |51(2m/70) 1 0 1 0 0 0 1 |51(2m/80)
1 0 1 1 0 1 0 |52(2m/70) 1 0 1 0 0 1 0 [52(2m/80),
1 0 1 1 0 1 1 |532m70) 1 0 1 0 0 1 1 |53(2m/80)
1 0 1 1 1 0 0 |54(2m/70) 1 0 1 0 1 0 0 [54(2m/80),
1 1 0 0 0 0 0 |55(2m/70) 1 0 1 1 0 0 0 |55(2m/80)
1 1 0 0 0 0 1 |56(2m/70) 1 0 1 1 0 0 1 |56(2m/80)
1 1 0 0 0 1 0 |57(2mi70) 1 0 1 1 0 1 0 |57(2m80)
1 1 0 0 0 1 1 |s8(2m/70) 1 0 1 1 0 1 1 |58(2m/80)
1 1 0 0 1 0 0 |59(2m/70) 1 0 1 1 1 0 0 |59(2m/80)
1 1 0 1 0 0 0 [60(2m/70) 1 1 0 0 0 0 0 |60(2m/80),
1 1 0 1 0 0 1 |61(2m/70) 1 1 0 0 0 0 1 |61(2m/80)
1 1 0 1 0 1 0 [62(2m/70) 1 1 0 0 0 1 0 |62(2m/80),
1 1 0 1 0 1 1 |63(2m/70) 1 1 0 0 0 1 1 |63(2m/80)
1 1 0 1 1 0 0 |64(2m/70) 1 1 0 0 1 0 0 |64(2m/80)
1 1 1 0 0 0 0 |e5(2m/70) 1 1 0 1 0 0 0 |65(2m/80)
1 1 1 0 0 0 1 |66(2m/70) 1 1 0 1 0 0 1 |e6(2m/80)
1 1 1 0 0 1 0 |67(2m/70) 1 1 0 1 0 1 0 |e7(2m/80)
1 1 1 0 0 1 1 |68(2m/70) 1 1 0 1 0 1 1 |68(2m/80)
1 1 1 0 1 0 0__|69(2m/70) 1 1 0 1 1 0 0 |69(2m/80)
1 1 1 0 0 0 0 [70(2m/80),
1 1 1 0 0 0 1 |71(2m/80)
1 1 1 0 0 1 0 |72(2m/80)
1 1 1 0 0 1 1 |73(2m/80)
1 1 1 0 1 0 0 [74(2m/80),
1 1 1 1 0 0 0 |75(2m/80)
1 1 1 1 0 0 1 |76(2m/80)
1 1 1 1 0 1 0 |77(2m80)
1 1 1 1 0 1 1 |78(2m/80)
1 1 1 1 1 0 0 _|79(2m80)
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Crystal Input Interface

Fundamental mode is the recommended oscillation mode of operation for the input crystal and parallel
resonance is the recommended type of circuit for the crystal.

A crystal load capacitance refers to all capacitances in the oscillator feedback loop. It is equal to the amount of
capacitance seen between the terminals of the crystal in the circuit. For parallel resonant mode circuits, the
correct load capacitance is necessary to ensure the oscillation of the crystal within the expected parameters.

The CDCE18005 implements an input crystal oscillator circuitry, known as the Colpitts oscillator, and requires
one pad of the crystal to interface with the AUX_IN pin; the other pad of the crystal is tied to ground. In this
crystal interface, it is important to account for all sources of capacitance when calculating the correct value for
the discrete capacitor component, C, for a design.

The CDCE18005 has been characterized with 10-pF parallel resonant crystals. The input crystal oscillator stage
in the CDCE18005 is designed to oscillate at the correct frequency for all parallel resonant crystals with low-pull
capability and rated with a load capacitance that is equal to the sum of the on-chip load capacitance at the
AUX_IN pin (10-pF), crystal stray capacitance, and board parasitic capacitance between the crystal and AUX_IN

pin.
The normalized frequency error of the crystal, as a result of load capacitance mismatch, can be calculated as
Equation 4:

Af Cs Cs

f 2(CLr*Co)  2(CLa *Co) )

Where:
Cs is the motional capacitance of the crystal
Co is the shunt capacitance of the crystal
C_ R is the rated load capacitance for the crystal
C_ A is the actual load capacitance in the implemented PCB for the crystal
Af is the frequency error of the crystal
f is the rated frequency of the crystal

The first three parameters can be obtained from the crystal vendor.

In order to minimize the frequency error of the crystal to meet application requirements, the difference between
the rated load capacitance and the actual load capacitance should be minimized and a crystal with low-pull
capability (low Cg) should be used.

For example, if an application requires less than +50 ppm frequency error and a crystal with less than £50 ppm
frequency tolerance is picked, the characteristics are as follows: Co = 7 pF, CS = 10 Af, and C_ g = 12 pF. In
order to meet the required frequency error, calculate C_, using Equation 2 to be 17 pF. Subtracting C,_ from
C_a, results in 5 pF; care must be taken during printed circuit board (PCB) layout with the crystal and the
CDCE18005 to ensure that the sum of the crystal stray capacitance and board parasitic capacitance is less than
the calculated 5 pF. Good layout practices are fundamental to the correct operation and reliability of the
oscillator. It is critical to locate the crystal components very close to the XIN pin to minimize routing distances.
Long traces in the oscillator circuit are a common source of problems. Do not route other signals across the
oscillator circuit. Also, make sure power and high-frequency traces are routed as far away as possible to avoid
crosstalk and noise coupling. Avoid the use of vias; if the routing becomes very complex, it is better to use 0-Q
resistors as bridges to go over other signals. Vias in the oscillator circuit should only be used for connections to
the ground plane. Do not share ground connections; instead, make a separate connection to ground for each
component that requires grounding. If possible, place multiple vias in parallel for each connection to the ground
plane. Especially in the Colpitts oscillator configuration, the oscillator is very sensitive to capacitance in parallel
with the crystal. Therefore, the layout must be designed to minimize stray capacitance across the crystal to less
than 5 pF total under all circumstances to ensure proper crystal oscillation. Be sure to take into account both
PCB and crystal stray capacitance.

Auxiliary Output

Figure 26 shows the auxiliary output port. Table 27 lists how the auxiliary output port is controlled. The output
buffer supports a maximum output frequency of 250 MHz and drives at LVCMOS levels. See Table 20 for the list
of divider settings that establishes the output frequency.
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Output Divider 2

Output Divider 3

Register 6

>—|& AUX_OUT

Register 6

Figure 26. CDCE18005 Auxiliary Output

Table 27. CDCE18005 Auxiliary Output Settings

Bit Name — AUXFEEDSEL AUXOUTEN
. ) AUX_OUT SOURCE
Register.Bit — 6.25 6.24
X 0 OFF
0 1 Divider 2
1 1 Divider 3

DEVICE POWER CALCULATION AND THERMAL MANAGEMENT

The CDCE18005 is a high performance device, therefore careful attention must be paid to device configuration
and printed circuit board layout with respect to power consumption. Table 28 provides the power consumption for
the individual blocks within the CDCE18005. To estimate total power consumption, calculate the sum of the
products of the number of blocks used and the power dissipated of each corresponding block.

Provide Sample Calculation Here after numbers become available.

Table 28. CDCE18005 Power Consumption

Internal Block Power at 3.3V (typ) Power Dissipated per Block Number of Blocks
Input and Control Circuit 450 mW 1
o Divider =1 60 mwW 5
Output Dividers —
Divider > 1 140 mW 5
LVPECL Output Buffer 75 mw® 5
LVDS Output Buffer 76 mW 5
Static 7 mw 10
LVCMOS Output Transient, 'C," load, ‘four’ MHz output
Buffer frequency, 3.3 x V x four x (C_ + 20 x 10'1?) x 108 10
V' output swing

(1) Approximately 50 mW power dissipates externally at termination resistors per LVPECL output pair.

This power estimate determines the degree of thermal management required for a specific design. Employing the
thermally enhanced printed circuit board layout shown in Figure 28 insures that the thermal performance curves
shown in Figure 27 apply. Observing good thermal layout practices enables the thermal pad on the backside of
the QFN-48 package to provide a good thermal path between the die contained within the package and the
ambient air. This thermal pad also serves as the ground connection the device; therefore, a low inductance
connection to the ground plane is essential.

Figure 28 shows a layout optimized for good thermal performance and a good power supply connection as well.
The 7x7 filled via patter facilitates both considerations. Finally, the recommended layout achieves 63, =
27.3°C/W in still air and 20.3°C/W in an environment with 100 LFM airflow if implemented on a JEDEC compliant
thermal test board.
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Figure 27. CDCE18005 Die Temperature vs Device Power
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Figure 28. CDCE18005 Recommended PCB Layout
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CDCE18005 Power Supply Bypassing — Recommended Layout

Figure 29 shows two conceptual layouts detailing recommended placement of power supply bypass capacitors. If
the capacitors are mounted on the back side, 0402 components can be employed; however, soldering to the
Thermal Dissipation Pad can be difficult. For component side mounting, use 0201 body size capacitors to
facilitate signal routing. Keep the connections between the bypass capacitors and the power supply on the
device as short as possible.

i

EDHDDHDDHDDDHE

Back Side Component Side

Figure 29. CDCE18005 Power Supply Bypassing
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Fan-out Buffer

APPLICATION INFORMATION AND GENERAL USAGE HINTS

Each output of the CDCE18005 can be configured as a fan-out buffer (divider bypassed) or fan-out buffer with
divide and skew control functionality.

PRI_REF Y
Divide by 1: Up to 1500 MHz

Otherwise: Up to 1175 MHz

N

/1-/80

I_

SEC_REF

/
\
/

=

\

N

_I

/1-180

I_

“

T

Figure 30. CDCE18005 Fan-out Buffer Mode

Clock Buffer with Crystal Input
The CDCE18005 can distribute 5-10 low noise clocks from a single crystal as follows:

D>
1

XTAL/
AUX_IN

Output

Divider O

_

Output

Divider 4

My

Figure 31. CDCE18005 Clock Generator Mode

Clock Distribution — Mixed Mode

The following table presents a common scenario where the CDCE18005 can function

accepts LVDS and crystal inputs and drives LVDS, LVPECL and LVCMOS outputs.

uopP

UON
Up to 5 Outputs:
LVPECL or LVDS
Up to 10 Outputs:
u4p LVCMOS

U4N

uoP

UON

u4pP

U4N

as a clock switch that

CLOCK FREQUENCY INPUT/OUTPUT FORMAT NUMBER CDCE18005 PORT COMMENT
491.52 MHz Input LVDS 1 SEC_IN Reference

125 MHz Input LVDS 1 PRI_IN Reference from backplane
10 MHz Input AT-Cut 1 AUX_IN Low end crystal oscillator
122.88 MHz Output LVDS 1 uo SerDes Clock

491.52 MHz Output LVPECL 1 Ul ASIC

125 MHz Output LVPECL 1 u2 FPGA

30.72 MHz Outputs LVCMOS 2 u3 ASIC

10 MHz Outputs LVCMOS 2 U4 CPU, DSP
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N
491.52 MHz
Output 122.88 MHz
Divider 0
125.00 MHz /
N
NG Output 491.52 MHz
Xtal E | Divider 1
10MHz  — /
1 N
= Output 125.00 MHz
Divider 2
\ 30.72 MHz
Output
Divider 3 30.72 MHz
\ 10 MHz
Output
Divider 4 10 MHz
Figure 32. CDCE18005 Mixed Mode Clock Distribution Example
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REVISION HISTORY

Changes from Original (November 2008) to Revision A Page
e Changed Title From: Five/Ten Output Clock Generator/Buffer To: Five/Ten Output Clock Programmable/Buffer .............. 1
¢ Changed Flexible INPULS iN the FEALUIES lISt ......c.ciiiiiiiiie e e e e e e e e st e e e et et a e e e e e e aaaaaeeeeeenereeaas 1
¢ Deleted Integrated EEPROM item from FEAIUIES ISt .......coiiuiiiiiiiiiiii ettt e e st e e e e snneee s 1
« Added the Pin Out drawing and updated the Pin Functions table 2

¢ Added note (1) to the Pin FuNctions table ..........ccccoiiiiiiii e 3
e Added under bar in Pin Names (43, 13, 45, 46, 3 and 2) and deleted space 3
¢ Changed PRI_IN To PRI_REF and SEC_IN to SEC_REF in images and text throughout the data sheet ........................ 4
¢ Changed the ELECTRICAL CHARACTERISTICS OPERATING CONDITIONS table .......c.cccocoeiiiiiiiiiiicriieee e 9
¢ Changed the TIMING REQUIREMENTS taBIE ......cooiiiiiiiiie ettt ettt et e e st e e ee e e et e e enneeeesnaeeeanseeeenns 14
e Changed From: Jitter RMS 10k=5MHz To: Jitter RMS 10k—20MH in Table 1 .......cccciiiiiiiiieieeeecee e 14
¢ Deleted the Reference 25.00 MHz column from Table 2 and changed Jitter RMS From: 10k=20 Mhz To: 10k-5MHz. ... 14
* Deleted the SPI Control Interface TiMING SECLON .........uiiiiiii i et e e e e et b e e e e e asbbb e e e e e e snbeeeeeeaannns 14

« Deleted Figure CDCE18005 Interface and Control block illustration
¢ Deleted Figure CDCE18005 SPI Communications Format

e Added new Section SPI INTEIMACE IMASTEI ..........eiiiiiiiii ettt e e e et e e e e e s bbb et e e e e aabbe e e e e e aanebeeeeasannes
* Deleted the last row of the Register Default Setting table - (REG0008 (RAM) .....c.uiiiiiiieiiiiieiieee e srree e 19
¢ Deleted the first four rows of Table 5 through Table 13 - Bit Names A0, Al, A2, and A3. Added a note to Table 5

L1l go T8l | o T 1= To] (=T T P PP PP UPPPPPPPPPPIO 20
¢ Changed Table 12 RAM BIT 26 From: Read only; always reads "1" ..........ccoiiiieiiiiiiiie e eeiree e e e e e e sivee e e e e 27

¢ Changed Table 12 RAM BIT 27 From: EEPROM Status
e Added note to Table 13 .....occiiiiiiieiiie e

¢ Changed Table 14 - Output Buffer coulmn From: Disbled or Enabled To: Hi-Z or From: Enable or Disabled To: Hi-Z .... 29
¢ Added Table 20 - CDCE18005 Output DIVIAEr SEHINGS ....ceiiueiiiieeiiiiiiiee ettt ettt e e e e st e e e e e s atbe e e e e e aanneseeaeeasnseeeaaeaannes 35
¢ Changed Figure 25 Clock IN label From: Cloclk IN (from SMART_MUX)

e Changed EQUation 3 .......ccceeveeeiiiiiiee e

« Added new section - Cystal Input Interface

LI O g F=TgTo T=To B 1= o] [T S T T SO T PP OPP PP PPPPPPPPIN 45
Changes from Revision A (June 2011) to Revision B Page
¢ Changed pin 2 From: SEC_REF+ To SEC_REF- and pin 3 From SEC_REF- To: SEC_REF+ .......cooiiiiiiiieeee 2
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PACKAGING INFORMATION

® The marketing status values are defined as follows:

ACTIVE: Product device recommended for new designs.

LIFEBUY: Tl has announced that the device will be discontinued, and a lifetime-buy period is in effect.

NRND: Not recommended for new designs. Device is in production to support existing customers, but Tl does not recommend using this part in a new design.
PREVIEW: Device has been announced but is not in production. Samples may or may not be available.

OBSOLETE: Tl has discontinued the production of the device.

@ Eco Plan - The planned eco-friendly classification: Pb-Free (RoHS), Pb-Free (RoHS Exempt), or Green (RoHS & no Sb/Br) - please check http://www.ti.com/productcontent for the latest availability
information and additional product content details.

TBD: The Pb-Free/Green conversion plan has not been defined.

Pb-Free (RoHS): TI's terms "Lead-Free" or "Pb-Free" mean semiconductor products that are compatible with the current RoHS requirements for all 6 substances, including the requirement that
lead not exceed 0.1% by weight in homogeneous materials. Where designed to be soldered at high temperatures, Tl Pb-Free products are suitable for use in specified lead-free processes.
Pb-Free (RoHS Exempt): This component has a RoHS exemption for either 1) lead-based flip-chip solder bumps used between the die and package, or 2) lead-based die adhesive used between
the die and leadframe. The component is otherwise considered Pb-Free (RoHS compatible) as defined above.

Green (RoHS & no Sb/Br): Tl defines "Green" to mean Pb-Free (RoHS compatible), and free of Bromine (Br) and Antimony (Sb) based flame retardants (Br or Sb do not exceed 0.1% by weight
in homogeneous material)

® MSL, Peak Temp. -- The Moisture Sensitivity Level rating according to the JEDEC industry standard classifications, and peak solder temperature.

@ Multiple Top-Side Markings will be inside parentheses. Only one Top-Side Marking contained in parentheses and separated by a "~" will appear on a device. If a line is indented then it is a
continuation of the previous line and the two combined represent the entire Top-Side Marking for that device.

Important Information and Disclaimer: The information provided on this page represents TlI's knowledge and belief as of the date that it is provided. Tl bases its knowledge and belief on information
provided by third parties, and makes no representation or warranty as to the accuracy of such information. Efforts are underway to better integrate information from third parties. Tl has taken and
continues to take reasonable steps to provide representative and accurate information but may not have conducted destructive testing or chemical analysis on incoming materials and chemicals.
Tl and Tl suppliers consider certain information to be proprietary, and thus CAS numbers and other limited information may not be available for release.

In no event shall TI's liability arising out of such information exceed the total purchase price of the Tl part(s) at issue in this document sold by Tl to Customer on an annual basis.

Orderable Device Status Package Type Package Pins Package Eco Plan Lead/Ball Finish ~ MSL Peak Temp Op Temp (°C) Top-Side Markings Samples
I Drawing Qty %) (3) (4)
CDCE18005RGZR ACTIVE VQFN RGZ 48 2500 Green (RoHS CUNIPDAU Level-3-260C-168 HR ~ -40to 85 CDCE
& no Sb/Br) 18005
CDCE18005RGZT ACTIVE VQFN RGZ 48 250  Green (RoOHS CUNIPDAU Level-3-260C-168 HR ~ -40to 85 CDCE
& no Sb/Br) 18005
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TAPE AND REEL INFORMATION
REEL DIMENSIONS TAPE DIMENSIONS
4 |+ KO
i |
& go W
Reel | | l
Diameter
Cavity +‘ A0 M
A0 | Dimension designed to accommodate the component width
B0 | Dimension designed to accommodate the component length
KO | Dimension designed to accommodate the component thickness
\ 4 W | Overall width of the carrier tape
i P1 | Pitch between successive cavity centers
[ [ 1
T Reel Width (W1)
QUADRANT ASSIGNMENTS FOR PIN 1 ORIENTATION IN TAPE
O O O O OO O O O QfSprocket Holes
|
T
Q1 : Q2
H4-—-—
Q3 1 Q4 User Direction of Feed
[ 4
T
=
Pocket Quadrants
*All dimensions are nominal
Device Package|Package|Pins| SPQ Reel Reel AO BO KO P1 w Pin1
Type |Drawing Diameter| Width | (mm) [ (mm) | (mm) | (mm) | (mm) |Quadrant
(mm) |W1(mm)
CDCE18005RGZR VQFN RGZ 48 2500 330.0 16.4 7.3 7.3 15 12.0 | 16.0 Q2
CDCE18005RGZT VQFN RGZ 48 250 180.0 16.4 7.3 7.3 15 12.0 | 16.0 Q2

Pack Materials-Page 1



i3 Texas PACKAGE MATERIALS INFORMATION

INSTRUMENTS
www.ti.com 25-Nov-2014
TAPE AND REEL BOX DIMENSIONS
At
4
-
// S
/\g\ /)i\
. 7
\\ /
. P -
e e
*All dimensions are nominal
Device Package Type |Package Drawing| Pins SPQ Length (mm) | Width (mm) | Height (mm)
CDCE18005RGZR VQFN RGZz 48 2500 336.6 336.6 28.6
CDCE18005RGZT VQFN RGZz 48 250 213.0 191.0 55.0
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MECHANICAL DATA

RGZ (S—PVQFN—N48) PLASTIC QUAD FLATPACK NO—-LEAD
I 7,15 N
* 685
7,15
Y 7
PIN 1 INDEX AREA
1,00 TOP AND BOTTOM
080 L 0,20 REF.
‘ L SEATING PLANE
0,08 j % w: f

0,00

0,50 0,50
48X 030 ﬂ <

1
EEVAVAVEVRURUIIURURURUAIAI
*isb ‘ 13
D) THERMAL PAD d
) ‘ -
) ‘ -
) | d
- SIZE AND SHAPE -
> SHOWN ON SHPARATE SHEET
) | -
) ‘ -
) | d
) ‘ d
37D ‘ T (24
niaNaNaNaNaliaNaNaNalali
5,5032 > } o 87353

4204101/F 06/11

NOTES:  A. All linear dimensions are in millimeters. Dimensioning and tolerancing per ASME Y14.5M-1994.

B. This drawing is subject to change without notice.

C. Quad Flatpack, No—leads (QFN) package configuration.

D. The package thermal pad must be soldered to the board for thermal and mechanical performance.

E. See the additional figure in the Product Data Sheet for details regarding the exposed thermal pad features and dimensions.
F

Falls within JEDEC MO-220.
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THERMAL PAD MECHANICAL DATA

RGZ (S—PVQFN—-N48) PLASTIC QUAD FLATPACK NO—-LEAD
THERMAL INFORMATION

This package incorporates an exposed thermal pad that is designed to be attached directly to an external
heatsink. The thermal pad must be soldered directly to the printed circuit board (PCB). After soldering, the

PCB can be used as a heatsink. In addition, through the use of thermal vias, the thermal pad can be attached
directly to the appropriate copper plane shown in the electrical schematic for the device, or alternatively, can be
attached to a special heatsink structure designed into the PCB. This design optimizes the heat transfer from the
integrated circuit (IC).

For information on the Quad Flatpack No—Lead (QFN) package and its advantages, refer to Application Report,
QFN/SON PCB Attachment, Texas Instruments Literature No. SLUA271, This document is available at www.ti.com.

The exposed thermal pad dimensions for this package are shown in the following illustration.

PIN 1 INDICATOR

C 0,30 1 12
N\ UUUUUUUUUUTU
48 I i3
D) 1 — Exposed Thermal Pad
= -
) d
) d
) -
5,60£0,10 =5 |— + —1 3
) d
) -
) -
) | -
== 24
NNNNNNNANNNT(
36 b5
l——— 5,60+0,10——— |

Bottom View

Exposed Thermal Pad Dimensions

4206354-5/Y 06/14

NOTE: All linear dimensions are in millimeters
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LAND PATTERN DATA

RGZ (S—PVQFN—N48) PLASTIC QUAD FLATPACK NO—-LEAD
Example Stencil Design
Example Board Layout 0.125 Thick Stencil
(Note E)
Note D
0,25 |=— )[HB(O'SO 48x0,8—= |=— —||=— 0,25 )
0000000000 _ | 000000000000 — "]
) a — =0, =
D a _f [ =
= = 48x0,23— = 1,5 —
() 5,6 (| | ) —
1= = = =
—]%———J—&G —<= 6,1 7,8 _-f-g - T4 --=6,15 7,75
0,252 ' = 0,25- = S
) g— . ‘ g — J 1 ,5 P
=] N = = (059 =
DDDDBD|DDDDD” ™ 44%0,5— go000opoo0ooa
N. L6 —— [ | 6,15
N 78 \ | 7,75
\\\ (65% Printed Solder Coverage by Area)
\\
Non Solder Mask Defined Pad AN Example Via Layout Design
AN Via layout may vary depending
T - \\ on layout constraints
Example Solder Mask Opening N (Note D, F)
< (Note F) =—20x1,0
/ 0,08 —— \ 25x90,3 —\ o J) cp o o
/ Roj4 £~ 0,85 \ \@ o b oo
] ' '
i ' | ———&—e—ﬂl}—e—e———
\ i m Pad Geometry o 0o ¢ oo
\ 0,07 / (Note C) 20x1,0 o o d> o o
‘\\AII Around / |
ANy e
T 4207624-4/T 06/14
NOTES: Al linear dimensions are in millimeters.

Publication IPC—7351 is recommended for alternate designs.
This package is designed to be soldered to a thermal pad on the board. Refer to Application Note, Quad Flat—Pack
Packages, Texas Instruments Literature No. SLUA271, and also the Product Data Sheets
for specific thermal information, via requirements, and recommended board layout. These documents are available at
www.ti.com <http: //www.ti.com>.
E. Laser cutting apertures with trapezoidal walls and also rounding corners will offer better paste release. Customers should
contact their board assembly site for stencil design recommendations. Refer to IPC 7525 for stencil design considerations.
F.  Customers should contact their board fabrication site for recommended solder mask tolerances and via tenting
recommendations for vias placed in the thermal pad.

A
B. This drawing is subject to change without notice.
o
D
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IMPORTANT NOTICE

Texas Instruments Incorporated and its subsidiaries (TI) reserve the right to make corrections, enhancements, improvements and other
changes to its semiconductor products and services per JESD46, latest issue, and to discontinue any product or service per JESDA48, latest
issue. Buyers should obtain the latest relevant information before placing orders and should verify that such information is current and
complete. All semiconductor products (also referred to herein as “components”) are sold subject to TI's terms and conditions of sale
supplied at the time of order acknowledgment.

TI warrants performance of its components to the specifications applicable at the time of sale, in accordance with the warranty in TI's terms
and conditions of sale of semiconductor products. Testing and other quality control techniques are used to the extent Tl deems necessary
to support this warranty. Except where mandated by applicable law, testing of all parameters of each component is not necessarily
performed.

Tl assumes no liability for applications assistance or the design of Buyers’ products. Buyers are responsible for their products and
applications using TI components. To minimize the risks associated with Buyers’ products and applications, Buyers should provide
adequate design and operating safeguards.

TI does not warrant or represent that any license, either express or implied, is granted under any patent right, copyright, mask work right, or
other intellectual property right relating to any combination, machine, or process in which TI components or services are used. Information
published by TI regarding third-party products or services does not constitute a license to use such products or services or a warranty or
endorsement thereof. Use of such information may require a license from a third party under the patents or other intellectual property of the
third party, or a license from Tl under the patents or other intellectual property of TI.

Reproduction of significant portions of Tl information in Tl data books or data sheets is permissible only if reproduction is without alteration
and is accompanied by all associated warranties, conditions, limitations, and notices. Tl is not responsible or liable for such altered
documentation. Information of third parties may be subject to additional restrictions.

Resale of TI components or services with statements different from or beyond the parameters stated by TI for that component or service
voids all express and any implied warranties for the associated TI component or service and is an unfair and deceptive business practice.
Tl is not responsible or liable for any such statements.

Buyer acknowledges and agrees that it is solely responsible for compliance with all legal, regulatory and safety-related requirements
concerning its products, and any use of TI components in its applications, notwithstanding any applications-related information or support
that may be provided by TI. Buyer represents and agrees that it has all the necessary expertise to create and implement safeguards which
anticipate dangerous consequences of failures, monitor failures and their consequences, lessen the likelihood of failures that might cause
harm and take appropriate remedial actions. Buyer will fully indemnify Tl and its representatives against any damages arising out of the use
of any Tl components in safety-critical applications.

In some cases, TI components may be promoted specifically to facilitate safety-related applications. With such components, TI's goal is to
help enable customers to design and create their own end-product solutions that meet applicable functional safety standards and
requirements. Nonetheless, such components are subject to these terms.

No Tl components are authorized for use in FDA Class Ill (or similar life-critical medical equipment) unless authorized officers of the parties
have executed a special agreement specifically governing such use.

Only those Tl components which Tl has specifically designated as military grade or “enhanced plastic” are designed and intended for use in
military/aerospace applications or environments. Buyer acknowledges and agrees that any military or aerospace use of TI components
which have not been so designated is solely at the Buyer's risk, and that Buyer is solely responsible for compliance with all legal and
regulatory requirements in connection with such use.

TI has specifically designated certain components as meeting ISO/TS16949 requirements, mainly for automotive use. In any case of use of
non-designated products, Tl will not be responsible for any failure to meet ISO/TS16949.
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