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CDCE62005 3:5 Clock Generator, Jitter Cleaner with Integrated Dual VCOs

1 Features

e Superior Performance:

— Low Noise Clock Generator: 550 fs rms typical
(10 kHz to 20 MHz Integration Bandwidth),
Fc =100 MHz

— Low Noise Jitter Cleaner: 2.6 ps rms typical
(10 kHz to 20 MHz Integration Bandwidth),
Fc =100 MHz

* Flexible Frequency Planning:

— 5 Fully Configurable Outputs: LVPECL, LVDS,
LVCMOS and Special High Swing Output
Modes

— Unique Dual-VCO Architecture Supports a
Wide Tuning Range: 1.750 GHz to 2.356 GHz

— Output Frequency Ranges from 4.25 MHz to
1.175 GHz in Synthesizer Mode

— Output Frequency up to 1.5 GHz in Fan-Out
Mode

— Independent Coarse Skew Control on all
Outputs
» High Flexibility:
— Integrated EEPROM Determines Device
Configuration at Power-up

— Smart Input Multiplexer Automatically Switches
Between One of Three Reference Inputs

e 7-mm x 7-mm 48-Pin VQFN Package (RGZ)
e —40°C to +85°C Temperature Range

2 Applications

* Wireless Infrastructure
» Switches and Routers

» Medical Electronics

* Military and Aerospace
e Industrial

3 Description

The CDCE62005 is a high performance clock
generator and distributor featuring low output jitter, a
high degree of configurability via a SPI interface, and
programmable start up modes determined by on-chip
EEPROM. Specifically tailored for clocking data
converters and high-speed digital signals, the
CDCEG62005 achieves jitter performance well under 1
ps RMS (10 kHz to 20 MHz integration bandwidth).

The CDCE62005 incorporates a synthesizer block
with partially integrated loop filter, a clock distribution
block including programmable output formats, and an
input block featuring an innovative smart multiplexer.
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 (note that frequency range depends on
operational mode and output format selected). If all
outputs are configured in single-ended mode (for
example, LVCMOS), the CDCE62005 supports up to
ten outputs. Each output can select one of four clock
sources to condition and distribute including any of
the three clock inputs or the output of the frequency
synthesizer. The input block includes two universal
differential inputs which support frequencies in the
range of 40 kHz to 500 MHz and an auxiliary input
that can be configured to connect to an external
crystal via an on chip oscillator block.

The smart input multiplexer has two modes of
operation, manual and automatic. In manual mode,
the user selects the synthesizer reference via the SPI
interface. In automatic mode, the input multiplexer will
automatically select between the highest priority input
clock available.

Device Information®
PACKAGE BODY SIZE (NOM)
VQFN (48) 7.00 mm x 7.00 mm

PART NUMBER
CDCE62005

(1) For all available packages, see the orderable addendum at
the end of the datasheet.
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4 Revision History
Changes from Revision F (January 2015) to Revision G Page
¢« Removed minimum and maximum values and added typical value to on-chip load capacitance in Electrical
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Changes from Revision E (July 2014) to Revision F Page
* Added Low Noise Clock Generator: 550 fs rms typical (10 kHz to 20 MHz Integration Bandwidth), Fc = 100 MHz in

[ (£ TR Tod o] [P P T O PPUPPPPPPRPTRIN 1
¢ Added Low Noise Jitter Cleaner: 2.6 ps rms typical (10 kHz to 20 MHz Integration Bandwidth), F; = 100 MHz in
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Changes from Revision D (April 2011) to Revision E Page
« Changed Added, updated, or revised the following sections: Features; Application and Implementation; Power

Supply Recommendations ; Layout ; Device and Documentation Support ; Mechanical, Packaging, and Ordering
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¢ Changed Bit Name from LOCKW/(3) 10 LOCKW/(2).......uuuiiiiiiiiiie ettt see et e ettt e e e s ettt e e e s et e e e e e s sataa e e e e senbaaeeessasbsaeaesensnnees 48
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¢ Changed Bit Name from LOCKW/(1) t0 LOCKWI(0).......eeiitrteiieeeititeeiite sttt ettt sre e sne e st s e e ennne e e 48
¢ Changed REGISTER.BIT from 5.26 to 5.25, from 5.25 to 5.24, from 5.24 t0 5.23, from 5.23 10 5.22. .........cccccvvvveevrnnennn. 48
Changes from Revision C (February, 2010) to Revision D Page
e Changed 0 t0 1 iN SPI_LE AESCIIPLION ......veiiiiiieiiie ettt ettt s et e bt e s et e sab e e et e e s e e e s sbe e e et e e e nneeesnneees 4
¢ Changed last sentence in Description column of Pin 46 and PiN 2 ........coooiiiiiiiii it e e e siree e 5
+ Changed Outputs to Output 1 in P ycvos Test Conditions, changed PD to Power_Down in LVCMOS INPUT MODE,

and deleted (LVCMOS signals) from Input capacitance in Electrical CharacteriStiCS...........coocuviieiiiiiiiieiniiiiee e 7
e Changed TIMING REQUIREMENTS TADIE........ccueiiiiiiieiieiie ittt sttt sb ettt e bt nbeesneenane s 11
e Added 1 row to TIMING Requirements table - Input ClOCK SIEW RALE... ......ooiiiiiiiiiiiiic e 11
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Added SPI CONTROL INTERFACE TIMING SECHONM ......eiiiiiiiieitieiiet ettt sttt ettt et sis et ettt e sbe e s sbeenneenane e 11
Changed Functional Block Diagrams
Changed pin names in Figure 11 .......ccccoeviveeeiiiiiieeeens
Changed Feedback Divider Value in FIGUIE 15 ... ...ttt e sttt e e e be et e e s sabe e e e e s sbbeee e e s abbeeeaeaannes 18
Changed are 25°C to (nominal conditions) iN TabIE 3 .......eo i 21

Changed Poer Down state SPI Port status from ON to OFF in Table 4
Changed Figure 18 ....
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Added note to Table 7

Changed AUXSEL from X t0 0 IN TABIE 7 .....eii ittt ettt e e ettt e e e e et et e e e e eatbe e e e e anbbe e e e e anbneeeesanneee 25
P e (o [=To B gl ] (oI (o T I o] L= ORI 39
Added new sections Crystal Input Interface, VCO Calibration, and Startup Time Estimation. ...........cccccceevviiiieeciiiiiiee e 48
Changed Serial Peripheral Interface (SPI) SECHON. ..........uiiii ettt e e et e e e s eibeeee e e anene 55
Changed Table 6 to Table 38 in Writing to0 EEPROM SECHON .......ccoiiiiiiiiiiiiiie et 60
Changed RAM bit 1 and RAM bit 2 iN TABIE 43 ... ..ottt e e e et e e s et e e e e e stbaeeaesasbareeeaanees

Added note and changed Smart MUX description in Table 45
Changed 1 to 0 in rows PRINVBB and SECINVBS6 in the description column

Changed RAM bit 22 from 0 to 1 and changed RAM bit 24 from 0 t0 1 in Table 47 .......ooooiiiiiiiii e 68
Changed TaDIE 48 ... ettt oottt e e e e ok bttt e e e ok b et e e e e ek bttt e e e e R bee e e e e e nbbe e e e e e nbbeeeeeanbaeeeeeanree 69
Changes from Revision B (July, 2009) to Revision C Page
Deleted LVCMOS INPUT MODE (AUX_IN) section from Electrical Characteristics table.............cccccceiiiiiiiee i 7
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5 Pin Configuration and Functions

RGZ Package

48-Pin VQFN
Top View
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Pin Functions®
PIN
TYPE DESCRIPTION
NAME NO,
VCC_OuUT 8, 11, 18, 21, 3.3-V Supply for the Output Buffers and Output Dividers
Power
26, 29, 32
VCC_AUXOUT 15 Power | 3.3-V to Power the AUX_OUT circuitry
VCC1_PLL 5 A. Power | 3.3-V PLL Supply Voltage for the PLL circuitry. (Filter Required)
VCC2_PLL 39, 42 A. Power | 3.3-V PLL Supply Voltage for the PLL circuitry. (Filter Required)
VCC_VCO 34, 35 A. Power | 3.3-V VCO Input Buffer and Circuitry Supply Voltage. (Filter Required)
VCC_IN_PRI 47 A. Power | 3.3-V References Input Buffer and Circuitry Supply Voltage.
VCC_IN_SEC 1 A. Power | 3.3-V References Input Buffer and Circuitry Supply Voltage.
VCC_AUXIN 44 A. Power | 3.3-V Crystal Oscillator Input Circuitry.
GND_VCO 36 Ground | Ground that connects to VCO Ground. (VCO_GND is shorted to GND)
GND PAD Ground | Ground is on Thermal PAD. See Layout recommendation
SPI_MISO 3-state LVCMOS Output that is enabled when SPI_LE is asserted low. It is the serial Data
22 (0] .
Output to the SPI bus interface
SPI_LE 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
25 | 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 1
before the Power_Down pin toggles low-to-high in order for the EEPROM to load properly.

(1) Note: 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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Pin Functions® (continued)

PIN
TYPE DESCRIPTION
NAME NO,
SPI_CLK LVCMOS input, serial Control Clock Input for the SPI bus interface, with Hysteresis. The
24 | input has an internal 150-kQ pull-up resistor if left unconnected it will default to logic level
1.
SPI_MOSI LVCMOS input, Master Out Slave In as a serial Control Data Input to CDCE62005 for the
23 | 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 | This pin should be tied high or left unconnected.
REF_SEL If Auto Reference Select Mode is OFF this Pin acts as External Input Reference Select
Pin;
The REF_SEL signal selects one of the two input clocks:
31 | REF_SEL [1]: PRI_REF is selected; REF_SEL [0]: SEC_REF is selected;
The input has an internal 150-kQ pull-up resistor if left unconnected it will default to logic
level 1. If Auto Reference Select Mode in ON (for example, EECLKSEL bit -- Register 5
Bit 5 -- is 1), then REF_SEL pin input setting is ignored.
Power_Down Active Low. Power down mode can be activated via this pin. See Table 4 for more details.
12 | 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 Active Low. Sync mode can be activated via this pin. See Table 4 for more details. The
14 | 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 Auxiliary Output LVCMOS level that can be programmed via SPI interface to be driven by
13 0]
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 input on PRI_REF+, connect this pin through 1-kQ resistor to GND.
SEC_REF+ 3 | Universal Input Buffer (LVPECL, LVDS, LVCMOS) positive input for the Secondary
Reference Clock.
SEC_REF- Universal Input Buffer (LVPECL, LVDS,) negative input for the Secondary Reference
2 | Clock. In case of LVCMOS input on SEC_REF+, connect this pin through 1-kQ resistor to
GND.
TESTOUTA 30 Analog | Reserved. Pull Down to GND Via a 1-kQ Resistor.
REG_CAP1 4 Analog | Capacitor for the internal Regulator. Connect to a 10-puF Capacitor (X5R or X7R)
REG_CAP2 38 Analog | Capacitor for the internal Regulator. Connect to a 10-puF Capacitor (X5R or X7R)
VBB 48 Analog | Capacitor for the internal termination Voltage. Connect to a 1-puF Capacitor (X5R or X7R)
EXT_LFP 40 Analog | External Loop Filter Input Positive
EXT_LFN 41 Analog | External Loop Filter Input Negative.
PLL_LOCK 37 0] Output that indicates PLL Lock Status. See Figure 31.
UOP:UON 27,28 The Main outputs of CDCE62005 are user definable and can be any combination of up to
U1P:U1IN 19, 20 5 LVPECL outputs, 5 LVDS outputs or up to 10 LVCMOS outputs. The outputs are
U2P:U2N 16,17 0 selectable via SPI interface. The power-up setting is EEPROM configurable.
U3P:U3N 9, 10
U4P:U4N 6,7
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6 Specifications

6.1 Absolute Maximum Ratings
over operating free-air temperature range (unless otherwise noted)®
MIN MAX UNIT
Vee Supply voltage range® -0.5 4.6 \Y
\V Input voltage range® -0.5 VCC + 0.5 v
Vo Output voltage range® -0.5 VCC + 0.5 \Y
Input Current (V, <0, V|, > V¢c) +20 mA
Output current for LVPECL/LVCMOS Outputs (0 < Vg < V) +50 mA
T, Junction temperature 125 °C
Tstg Storage temperature -65 150 °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.
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.
6.2 ESD Ratings
MIN MAX UNIT
Hum(%n body model (HBM), per ANSI/ESDA/JEDEC JS-001, all 2000
ins
Vesp) Electrostatic discharge P - S \%
Charged device model (ZCDM), per JEDEC specification 750
JESD22-C101, all pins®@
(1) JEDEC document JEP155 states that 500-V HBM allows safe manufacturing with a standard ESD control process.
(2) JEDEC document JEP157 states that 250-V CDM allows safe manufacturing with a standard ESD control process.
6.3 Thermal Information®®
g RGZ
THERMAL METRIC® UNIT
48 PINS
28.94
20.40
Rgia Junction-to-ambient thermal resistance °C/IW
27.3©
20.3M
Rojctop) Junction-to-case (top) thermal resistance 12.9 °C/W
Rgis Junction-to-board thermal resistance 4.0 °C/W
WIT Junction-to-top characterization parameter 0.2 °C/W
Vi Junction-to-board characterization parameter 4.0 °C/W
Rocbot) Junction-to-case (bottom) thermal resistance 0.9 °C/W
24
i ®) 2
03p Junction-to-pad "G) C/wW
2(7)
(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) For more information about traditional and new thermal metrics, see the Semiconductor and IC Package Thermal Metrics application
report, SPRA953.
(4) JEDEC Compliant Board (6X6 VIAs on PAD), Ariflow = 0 LFM
(5) JEDEC Compliant Board (6X6 VIAs on PAD) , Airflow = 100 LFM
(6) Recommended Layout (7X7 VIAs on PAD), Airflow = 0 LFM
(7) Recommended Layout (7X7 VIAs on PAD), Airflow = 100 LFM
(8) 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.
6 Submit Documentation Feedback Copyright © 2008-2016, Texas Instruments Incorporated
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6.4 Electrical Characteristics

recommended operating conditions for the CDCE62005 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 Y
Vee pLLs
Vee_ns Analog supply voltage 3 3.3 3.6
Vce veos
Veea
p REF at 30.72,MHz, Outputs are Output 1 = 491.52 MHz 1.9 W
LVPECL | VPECL Output 2 = 245.76 MHz '
P REF at 30.72 MHz, Outputs are Output 3 = 122.88 MHz 165 W
LVDS LVDS Output 4 = 61.44 MHz :
Output 5 = 30.72 MHz
PLyenos REF at 30.72 MHz, Outputs are In case of LVCMOS 18 W
LVCMOS Outputl = 245.76 MHz
Dividers are disabled. Outputs are
Porr REF at 30.72 MHz disabled. 0.75 W
Ppp Device is powered down 20 mw
DIFFERENTIAL INPUT MODE (PRI_REF, SEC_REF)
Vin Differential input amplitude (V|y — 0.1 13 vV
Vi)
Vic Common-mode input voltage 1.0 Vce—0.3 \%
Differential input current high (no _ _
i internal termination) Vi=Vee, Vec =36V 20| pA
Differential input current low (no _ _
L internal termination) Vi=0V,Vec =36V -20 201 wA
Input Capacitance on PRI_REF, 3 =
SEC_REF p
CRYSTAL INPUT SPECIFICATIONS
On-chip load capacitance 10 pF
Equivalent series resistance (ESR) 50 Q
LVCMOS INPUT MODE (SPI_CLK, SPI_MOSI, SPI_LE, Power_Down, SYNC, REF_SEL, PRI_REF, SEC_REF)
Low-level input voltage LVCMOS, 0 0.3 x Vce \Y
High-level input voltage LVCMOS 0.7 X Ve Vee \%
Vi LVCMOS input clamp voltage Vee =3V, | =-18 mA -1.2 \%
I|H LVCMOS input current V| = Vcc, VCC =36V 20 [J.A
LVCMOS input (Except PRI_REF _ _
e and SEC_REF) V=0V, Ve =36V -10 —40| pA
LVCMOS input (PRI_REF and _ _
|||_ SEC_REF) V| =0 V, VCC =36V -10 10 |,lA
C Input capacitance V=0V orVcc 3 pF
SPI OUTPUT (MISO) / PLL_LOCK OUTPUT
lon High-level output current Vee =33V, Vo =165V -30 mA
loL Low-level output current Vee =33V, Vo=165V 33 mA
High-level output voltage for _ _
Vo LVCMOS outputs Vec =3V, low = ~100 pA Vec-05 v
v Low-level output voltage for Ve = 3V oL = 100 pA 03 vV
oL LVCMOS outputs cem=n oL~ :
Co Output capacitance on MISO VCC =3.3V;VO=0Vorvcch 3 pF
lozn Vo=V
————— 3-state output current 0~ ce
lozt i Vo=0V -5 KA
(1) All typical values are at V¢ = 3.3 V, temperature = 25°C
Copyright © 2008-2016, Texas Instruments Incorporated Submit Documentation Feedback 7
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Electrical Characteristics (continued)

recommended operating conditions for the CDCE62005 device for under the specified Industrial temperature range of —40°C
to 85°C

PARAMETER | TEST CONDITIONS MIN TYP® MAX | UNIT

EEPROM
EEcy Programming cycle of EEPROM 100 1000 Cycles
EEret Data retention 10 Years
VBB
VBB ;I;‘%rl;rtlsihation voltage for reference !sBeBtti:ng_;.oz mA, Depending on the 0.9 1.9 vV
INPUT BUFFERS INTERNAL TERMINATION RESISTORS (PRI_REF and SEC_REF)

Termination resistance | Single ended ’ 50 Q
PHASE DETECTOR
fepmax Charge pump frequency | ’ 0.04 40| MHz
LVCMOS OUTPUT / AUXILIARY OUTPUT®
feik Output frequency (see Figure 7) Load =5 pF to GND 0 250| MHz
Vor E\'?é‘&%’g'gu“ttgﬁtsvo'tage for Vec=mintomax | log=-100 A | Vec—05
VoL t%_ll\%esl gﬂtgai Svoltage for Ve = min to max loL =100 pA 0.3 \%
lon High-level output current Vec =33V Vo =165V -30 mA
loL Low-level output current Vee =33V Vo=165V 33 mA
t Reference (PRI_REF or SEC_REF) | Outputs are set to 122.88 MHz, 0.35 ns
pho to Output Phase offset Reference at 30.72 MHz

tpd(LHy Propagation delay from PRI_REF

P or SEC_REF to Outputs Crosspoint to Vcc/2, Bypass Mode 4 ns

All Outputs set at 200 MHz, Reference

tsk(o) Skew, output to output For YO to Y4 | _ 200 MHz 75 ps
Co Output capacitance on YO to Y4 Vee =3.3V;Vo=0VorVee 5 pF
I Vo=V 5 A
% 3.State LVCMOS output current 0 & =
IOZL VO =0V -5 H.A
I Vo=V 25 A
LA Power Down output current © cee =
loppL Vo=0V 5/ pA
Duty cycle LVCMOS 45% 55%
tsewrate  Output rise/fall slew rate 3.6 5.2 V/ins
8 Submit Documentation Feedback Copyright © 2008-2016, Texas Instruments Incorporated
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CDCE62005

Electrical Characteristics (continued)

recommended operating conditions for the CDCE62005 device for under the specified Industrial temperature range of —40°C

to 85°C
PARAMETER | TEST CONDITIONS MIN TYP® MAX | UNIT
LVDS OUTPUTM®)
fok Output frequency (see Figure 8) Configuration Load 0 800| MHz
Vool Differential output voltage R_. =100 Q 270 550 mV
AVop LVDS VOD magnitude change 50 mV
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 Reference (PRI_REF or SEC_REF) | Outputs are set to 491.52 MHz 165 ns
pho to output phase offset Reference at 30.72 MHz
thdLh)tpd(  Propagation delay from PRI_REF Crosspoint to Crosspoint, Bypass 31 ns
HL) or SEC_REF to outputs Mode
teko)®  Skew, output to output For YO to Y4 | All Outputs set at 200 MHz 25 ps
Co Output capacitance on YO to Y4 Vec =3.3V;Vo=0VorVee 5 pF
loPDH Power down output current Vo =Vce 25 pA
loppL Power down output current Vo=0V 5 pA
Duty cycle 45% 55%
te/ Rise and fall time 20% to 80% of Vour(pp) 110 160 190 ps
LVCMOS-TO-LVDS®
top ¢ g#épf\tlgkse‘(’)"u?sa‘{‘fe” LVEMOS ;/gr%/ez éﬂtgﬂ?sff_’é’&lta@”;ﬁtét l?srg ?rfethe 0.9 1.4 19| ns
same output divider configuration.
LVPECL OUTPUT
o pup ey, Confgurtor :
Vor :B\QEECL high-level output voltage Ve —1.06 Ve —0.88 vV
VoL :;)\:;ZECL low-level output voltage Vee—2.02 Vee-1.58 vV
|Vopl Differential output voltage 610 970 mV
tpho Reference to Output Phase offset ngtg:gz cégeats gg?;fﬂl;f MHz, 1.47 ns
todLhy Propagation delay from PRI_REF Crosspoint to Crosspoint, Bypass 3.4 ns
tod(HL) or SEC_REF to outputs Mode
tsk(o) Skew, output to output For YO to Y4 | All Outputs set at 200 MHz 25 ps
Co Qutput capacitance on YO0 to Y4 Vee=3.3V;Vo=0VorVce 5 pF
7IOPDH Power Down output current Vo = Vee 25 hA
loppL Vo=0V 5/ A
Duty Cycle 45% 55%
t !t Rise and fall time 20% to 80% of Vouyr(pp) 55 75 135 ps

(2) The phase of LVCMOS is lagging in reference to the phase of LVDS.
(3) The tg ) specification is only valid for equal loading of all outputs.
(4) All typical values are at V¢ = 3.3 V, temperature = 25°C
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Electrical Characteristics (continued)

recommended operating conditions for the CDCE62005 device for under the specified Industrial temperature range of —40°C
to 85°C

PARAMETER | TEST CONDITIONS MIN TYP® MAX | UNIT
LVDS-TO-LVPECL
typ ¢ Output skew between LVDS and C_rc_)sspoint to Crc_)sspoin_t output 0.9 11 13 ns
- LVPECL outputs dividers are configured identically.
LVCMOS-TO-LVPECL
s w0 T ps

LVPECL HI-SWING OUTPUT

LVPECL high-level output voltage

Vou load Vee -1.11 Ve —0.87 \
VoL :E)\;ZECL low-level output voltage Vee —2.06 Vee -1.73 vV
Vool Differential output voltage 760 1160 mV

te/ t Rise and fall time 20% to 80% of Vouyt(pp) 55 75 135 ps
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6.5 Timing Requirements
over recommended ranges of supply voltage, load and operating free air temperature (unless otherwise noted)

| MIN NOM MAX| UNIT
PRI_REF/SEC_REF REQUIREMENTS
Maximum Clock Frequency Applied to PRI_REF and SEC_REF in fan-out mode 1500 | MHz
‘ Maximum Clock Frequency Applied to Smart Multiplexer input Divider 500 | MHz
max Maximum Clock Frequency Applied to Reference Divider 250 | MHz
For Single ended Inputs ( LVCMOS) on PRI_REF and SEC_REF 250 | MHz
Duty cycle of PRI_REF or SEC_REF at V¢ / 2 40% 60%
Input Clock Slew Rate (Differential and Single ended) 1 Vins
Power_Down, SYNC, REF_SEL REQUIREMENTS
tf t Rise and fall time of the Power_Down, SYNC, REF_SEL signal from 20% to 80% of V¢ 4| ns
6.6 SPI Bus Timing Characteristics
MIN NOM  MAX| UNIT
fciock  Clock Frequency for the 20| MHz
SPI_CLK
] SPI_LE to SPI_CLK setup time | See Figure 1 and Figure 2 10 ns
to SPI_MOSI to SPI_CLK setup See Figure 1 and Figure 2 10 ns
time
t3 SPI_MOSI to SPI_CLK hold See Figure 1 and Figure 2 10 ns
time
ts SPI_CLK high duration See Figure 1 and Figure 2 25 ns
ts SPI_CLK low duration See Figure 1 and Figure 2 25 ns
tg SPI_CLK to SPI_LE Hold time | See Figure 1 and Figure 2 10 ns
t7 SPI_LE Pulse Width See Figure 1 and Figure 2 20 ns
tg SPI_CLK to MISO data valid See Figure 2 10| ns
tg SPI_LE to SPI_MISO Data Valid | See Figure 2 10| ns
R oyt
SPI_CLK f_\—
sPimosi | o x| B
SPI_LE
Figure 1. Timing Diagram for SPI Write Command
SPI_CLK_/_\_/ \
t t3
SPI_MOSI Bit30 Bit31
|
SPI_MISO Bit0 = 0 Bit1 Bit2
|_| N i i >< i
SPI_LE
— te <« tg
Figure 2. Timing Diagram for SPI Read Command
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6.7 Typical Characteristics

(mV) (mV)
1100 — 1250
VCC—S.GV TA=25 °oC ‘ TA=25 °c
1050 / Load 50 2 to ] 1200 v —aev Load 50 Q2 to ]
1000 === ] Vee-2V 1150 cc = 2 Vo2V
950 Tl ] [ .
| Vee=33V oo | Voo = 3.3V
900 ~ 1050 ===
\ e - \::t\
850 el 1000 froc==e=cmtorois -3 e
] A
800 ———f=red— — — 950 / ‘\\
750 /? ----- S 900 Vee = 3.0V “\
700 it S 850
650 Vee = 3.0V 800
600 | 750
Frequency - MHz Frequency - MHz
550 : ‘ : 700 ‘ . .
200 400 600 800 1000 1200 1400 1600 1800 200 400 600 800 1000 1200 1400 1600 1800
Figure 3. LVPECL Output Swing Vs Frequency Figure 4. Hi Swing LVPECL Output Swing vs Frequency
(mV) (v)
500 —————— — ‘ 4.0 T
I i TP R Lo Vee = 3.6V T.=25°
460 = 3.8 Load 5pF
420 e | 3.6 o=t [
.. Vee = 3.3V ‘
380 v\ 3.3V v \;st 34 = ‘*/ I
cc=3. =36v. 7 | —_——1 | TT==ead e a e e =
340 be=-=- e ce 3.2 /C
300 / I L ] 30 S
260 Vee = 3.0V 2.8 TS
220 26 T
180 aa /‘ .....................
T,=25°C
140 1| Gad 100 2.2 /
100 l l ”o Vee = 3.0V
60 FreqL{ency - MHz ' Frequency - MHz
0 100 200 300 400 500 600 700 800 900 18— 200 " 300 "a00 500
Figure 5. LVDS Output Swing vs Frequency Figure 6. LVCMOS Output Swing vs Frequency
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7 Parameter Measurement Information

LVCMOS I S pF

Figure 7. LVCMOS, 5 pF

E § 100 Q Oscilloscope
o— ——

Figure 8. LVDS DC Termination Test

50 Q
e | E— VYV
50 Q

—————W—

§15OQ 150 Q

i Oscilloscopg

Figure 9. LVPECL AC Termination Test

5002 50Q & e :

Vce-2
Figure 10. LVPECL DC Termination Test
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8 Detailed Description

8.1 Overview

The CDCEG62005 comprises of four primary blocks: the interface and control block, the input block, the output
block, and the synthesizer 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 CDCE62005 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 CDCE62005 by writing directly
to the device registers after power-up. The input block selects which of the three input ports is available for use
by the synthesizer block and buffers all clock inputs. The output block provides five separate clock channels that
are fully programmable and configurable to select and condition one of four internal clock sources. The
synthesizer block multiplies and filters the input clock selected by the input block.

NOTE
This section provides a high-level description of the features of the CDCE62005 for
purpose of understanding its capabilities. For a complete description of device registers
and I/O, please refer to Device Configuration and Register Maps.

8.2 Functional Block Diagrams

PRI_REF \
T B — Output & voP
X Divider 0
SEC_REF % uoN
R )/
M:/12:Hiz
— =h e
oLt Divider Output
11:12:HiZ & Ui
XTAL/
AUX IN &_‘D l) d
= N\
EXT_LFP kK& -
- u2pP
Divider 2 HX U2N
) o] A
ivider — U3P
EED/ — A/\/&/ — Prescalerl Output B
IFeeHBacRI (: ) Divider 3
Divder / 5 UsN
=h u4P
Output =
| Divider 4{ HX
REF_SEL &Il |/ U4N
Power_down [
SYNC X
Interface
& EEPROM
SPI_LE K Control AUX
SPI_CLK X— X ouT
SPI_MISO E:
SPI_Mmos| &
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Functional Block Diagrams (continued)
8.2.1 Interface and Control Block

The CDCE®62005 is a highly flexible and configurable architecture and as such contains a humber 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. On power-up, the CDCE62005 copies the contents of the EEPROM
into the RAM and the device begins operation based on the default configuration stored in the EEPROM.
Systems that do not have a host system to communicate with the CDCE62005 use this method for device
configuration. The CDCE62005 provides the ability to lock the EEPROM; enabling the designer to implement a
fault tolerant design. After power-up, the host system may overwrite the contents of the RAM via the SPI (Serial
Peripheral Interface) port. This enables the configuration and reconfiguration of the CDCE62005 during system
operation. Finally, the device offers the ability to copy the contents of the RAM into EEPROM, if the EEPROM is
unlocked.

Static RAM (Device Registers)

| Register 8

Register 7

REF_SEL X— Register 6
Power_Down X— -
SYNC X—» Register 5

Interface > Register 4 < '\ Device

SPI_LE X— c &t | Hardware
Slsz’llle/I(I:IS-g X—| ~ontro Register 3
SPI_Mos| X—

AN

Register 2 |

|
| Register 1 |
|

Register 0 |

_fr U

EEPROM (Default Configuration)

Register 7

Register 6

Register 5

Register 3

| Register 4 |
| Register 2 |

Register 1

Register 0

Figure 11. CDCE62005 Interface and Control Block
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Functional Block Diagrams (continued)

8.2.2 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 and the Synthesizer Block via
the smart multiplexer (called the Smart MUX). 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. The CDCE62005 routes the PRI_REF and SEC_REF inputs directly to the
Internal Clock Distribution Bus. Additionally, it can divide these signals via the dividers present on the inputs and
output of the first stage of the Smart MUX.

PRI_REsz> 1500 MHz
e C_RE§j> 1500 MHz

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

Smart MUX
Control

REF_SEL[X

. Smart
:12:Hiz MUX1

Internal Clock Distribution Bus

Smart
Reference Divider MUX2
n-1/8
I/1:/2:HiZI
Oystak 2Ntz a2z XTAY %[>
Figure 12. CDCE62005 Input Block
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Functional Block Diagrams (continued)
8.2.3 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
3 S, A \ A oo I |
S : H 4%
g PRI_REF ' : | :
g SEC_REF ’—§<>—HXI UxP
é SMART_MUX : Clock Divider Module 0 - 4 5—27’ VDS E
5 i =X UxN
21 syNTH b | X
= . LVPECL |
(0] [ H
§ Vo '

Figure 13. CDCE62005 Output Block (1 of 5)

8.2.4 Clock Divider Module 04

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. The output divider supports divide ratios from divide by 1 (bypass the divider) to divide by 80; the divider
does not support all integer values between 1 and 80. Refer to Table 13 for a complete list of divide ratios
supported.

Enable

Sync Pulse
(internally generated) Digital Phase Adjust (7-bits)

. Y Y VY VY VY VY ¥

rom To
Output Output Divider  (7-bits) p Output
MUX Buffer
Figure 14. CDCE62005 Output Divider Module (1 of 5)
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Functional Block Diagrams (continued)
8.2.5 Synthesizer Block
Figure 15 presents a high-level overview of the Synthesizer Block on the CDCE62005.

SMART_MUX |

Input Divider
/1 - /256

Ii

PFD/

>

1.750 GHz —
2.356 GHz

Feedback Divider

n,12,1s,18,/10, /16, 120

—<| /8 - 11280 I :

cpP

Feedback Divider

Internal Clock Distribution Bus

Feedback Bypass Divider

O =
@ [2,/3./4./5

Internal Clock Distribution Bus

Figure 15. CDCE62005 Synthesizer Block

8.2.6 Computing The Output Frequency

Figure 16 shows the block diagram of the CDCE62005 in synthesizer mode highlighting the clock path for a
single output. It also identifies the following regions containing dividers comprising the complete clock path

R: Includes the cumulative divider values of all dividers included from the Input Ports to the output of the
Smart Multiplexer (see Input Block for more details)

O: The output divider value (see Figure 18 in Output Block for more details)
I: The input divider value (see Synthesizer Block for more details)
P: The prescaler divider value (see Synthesizer Block for more details)

F: The cumulative divider value of all dividers falling within the feedback divider (see Synthesizer Block for

more details)
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Functional Block Diagrams (continued)

Fin<

11:12:Hiz

Reference
Divider

Input

I

! P
—H Divi ]

\ Divider H =5, @ ) \

—_—— = e H 1| Prescaler |
| Feedback @ 1

|

|

&

Figure 16. CDCE62005 Clock Path — Synthesizer Mode

With respect to Figure 16, any output frequency generated by the CDCE62005 relates to the input frequency
connected to the Synthesizer Block by Equation 1.

F
F =Ry x
ouT =FIN* 2710 )
Equation 1 holds true when subject to the following constraints:
1.750 Ghz < O x P x Foyr< 2.356 GHz 2)
The comparison frequency Fcomp iS:
40 kHz < Feoup < 40 MHz (3)
where:
F — I:lN
COMP = R (4)
NOTE

This device cannot output the frequencies between 785 MHz to 875 MHz
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8.3 Feature Description
8.3.1 Phase Noise Analysis

Table 1. Device Output Phase Noise for 30.72 MHz External Reference®

PHASE NOISE R,i'): EZREA';'EE LVPECL 491.52 MHz LVDS 49152 MHz | LVCMOS 122.88 MHz UNIT
10 Hz -108 -81 -81 -92 dBc/Hz
100 Hz -130 —94 -96 -108 dBc/Hz
1 kHz -134 ~106 -106 -118 dBc/Hz
10 kHz -152 -119 -119 -132 dBc/Hz
100 kHz -156 -121 -122 -134 dBc/Hz
1 MHz -157 -131 -131 -143 dBc/Hz
10 MHz — ~145 —144 ~150 dBc/Hz
20 MHz — ~145 —144 ~150 dBc/Hz
Jitter(RMS) 10k~20 193 307 315 377 fs
MHz (10 kHz - 1 MHz)

(1) Phase Noise Specifications under following configuration: VCO = 1966.08 MHz, REF = 30.72 MHz,
PFD Frequency = 30.72 MHz, Charge Pump Current = 1.5 mA Loop BW = 400 kHz at 3.3 V and 25°C

Table 2. Device Output Phase Noise for 25 MHz Crystal Reference®

PHASE NOISE LVPECL 500 MHz LVDS 250 MHz LVCMOS 125 MHz UNIT

10 Hz -57 -62 -68 dBc/Hz
100 Hz -90 -95 -102 dBc/Hz
1 kHz -107 -113 -119 dBc/Hz
10 kHz -115 -122 -128 dBc/Hz
100 kHz -118 -124 -130 dBc/Hz
1 MHz -130 -137 -143 dBc/Hz
10 MHz -145 -147 -150 dBc/Hz
20 MHz -145 -147 -150 dBc/Hz
Jitter(RMS) 10k~20 MHz 389 405 437 fs

(1) Phase Noise Specifications under following configuration: VCO = 2000.00 MHz, AUX IN = 25.00 MHz,
PFD Frequency = 25.00 MHz, Charge Pump Current = 1.5 mA Loop BW = 400 kHz at 3.3 V and 25°C
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8.3.2 Output To Output Isolation

Table 3. Output to Output Isolation®

SPUR UNIT
Output 2 Measured Channel In LVPECL Signaling 15.5 MHz -67 db
Output 2 Measured Channel In LVPECL Signaling 93 MHz -60 db
Output 2 Measured Channel In LVPECL Signaling 930 MHz -59 db
Output O Aggressor Channel LVPECL 22.14 MHz
Output 1 Aggressor Channel LVPECL 22.14 MHz
Output 3 Aggressor Channel LVPECL 22.14 MHz
Output 4 Aggressor Channel LVPECL 22.14 MHz

(1) The Output to Output Isolation was tested under following settings (nominal conditions)

8.3.3 Device Control

Figure 17 provides a conceptual explanation of the CDCE62005 Device operation. Table 4

device behaves in each of the operational states.

Power

Power ON
Reset

Dela

umoq Jemod
umoq Jemod

NO
440

Power Down

Figure 17.

Applied
-«

Sleep = OFF

Power Down = ON

Device
OFF

inished

Calibration
Hold

CAL_Enabled

\ .
Manual
CAL|Done Recalibration = ON

Sync = ON
Active Mode

—

Sync = OFF

CDCEG62005 Device State Control Diagram

defines how the
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Table 4. CDCE62005 Device State Definitions

STATUS
DEVICE BEHAVIOR ENTERED VIA EXITED VIA OUTPUT OUTPUT
SHIECRY IFLL DIVIDER BUFFER
After device power supply reaches Power applied to the device or upon exit Power On Reset and EEPROM loading delays OFF Disabled Disabled OFF
approximately 2.35 V, the contents of from Power Down State via the are finished OR the Power_Down pin is set
EEPROM are copied into the Device Power_Down pin set HIGH. LOW.
Registers within 100ns, thereby
initializing the device hardware.
The device waits until either Delay process in the Power-On Reset The device waits until either ENCAL_MODE ON Enabled Disabled OFF
ENCAL_MODE (Device Register 6 bit State is finished or Sleep Mode (Sleep bit | (Device Register 6 bit 27) is low (Start up
27) is low (Start up calibration enabled) | is in Register 8 bit 7) is turned OFF while calibration enabled) or both ENCAL_MODE is
Calibration or both ENCAL_MODE is high (Manual | in the Sleep State. Power Down must be high (Manual Calibration Enabled) AND ENCAL
Calibration Enabled) AND ENCAL OFF to enter the Calibration Hold State. (Device Register 6 bit 22) transitions from a low
(Device Register 6 bit 22) transitions to a high signaling the device
from a low to a high signaling the
device.
Calibration Hold: CAL Enabled becomes | Calibration Process in completed ON Enabled Disabled OFF
true when either ENCAL_MODE (Device
Register 6 bit 27) is low or both
The voltage controlled oscillator is ENCAL_MODE is high AND ENCAL
- X (Device Register 6 bit 22) transitions from
calibrated based on the PLL settings alow to a high
and the incoming reference clock. After ) de: A Manual Recalibration is
the VCO has been calibrated, the device Active Mode: A Man >
enters Active Mode automatically requested. This is initiated by setting
: ENCAL_MODE to HIGH (Manual
Calibration Enabled) AND initiating a
calibration sequence by applying a LOW to
HIGH transition on ENCAL.
Active Mode | Normal Operation CAL Done (VCO calibration process Sync, Power Down, Sleep, or Manual ON Enabled Disabled or Enabled HI-Z or Enabled
finished) or Sync = OFF (from Sync State). | Recalibration activated.
Used to shut down all hardware and Power_Down pin is pulled LOW. Power_Down pin is pulled HIGH. OFF Disabled Disabled HI-Z
Resets the device after exiting the
Power Down Power Down State. T_herefore, 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 HIGH. ON Disabled Disabled HI-Z
except the EEPROM contents are not LOW.
copied into RAM.
Sync synchronizes all output dividers so | Sync Bit in device register 8 bit 8 is set Sync Bit in device register 8 bit 8 is set HIGH or ON Enabled Disabled HI-Z
that they begin counting at the same LOW or Sync pin is pulled LOW Sync pin is pulled HIGH
time. Note: this operation is performed
automatically each time a divider
register is accessed.
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8.3.4 External Control Pins

REF_SEL REF_SEL provides a way to switch between the primary and secondary reference inputs (PRI_REF
and SEC_REF) via an external signal. It works in conjunction with the smart multiplexer discussed
in Input Block.

Power_Down The Power_Down pin places the CDCE62005 into the power down state.

The CDCE62005 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 bhit
8.

When enabled, Sync synchronizes all output dividers so that they begin counting
simultaneously. Further, SYNC disables all outputs when in the active state.

NOTE
The output synchronization does not work for reference input frequencies less than
1 MHz.

8.3.5 Input Block

The Input Block includes two Universal Input Buffers, an Auxiliary Input, and a Smart Multiplexer. The Input Block
drives three different clock signals onto the Internal Clock Distribution Bus: buffered versions of both the primary
and secondary inputs (PRI_REF and SEC_REF) and the output of the Smart Multiplexer.

Universal Input Buffers

PRI_REF I >

LVPECL : Up to 1500 MHz Register 6 Register 5
LVDS: Up to 800 MHz 12 1
LVCMOS ‘Up to 250 MHz E@@
SEC_REF I >
Register 5
2
o
] ] ] ] c
kel
REF seLm > ool g
k]
Register 0 %
Smart Multiplexer k]
1][o] p §
rt ©
1:/2:HiZ mi1 £
250 MHz Smart €
" Reference Divider MUX2
Register 1
[1][0] —
- 1
Auxiliary Input — Register 3|Register 2
/1:/12:HiZ
R T o] 1]
Crystal: 2 MHz— 42 MHz ATEH:\‘ g_D

Figure 18. CDCE62005 Input Block With References to Registers
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8.3.5.1 Universal Input Buffers (UIB)

Figure 19 shows the key elements of a universal input buffer. A UIB supports multiple formats along with different
termination and coupling schemes. The CDCE62005 implements the UIB by including on board switched
termination, a programmable bias voltage generator, and an output multiplexer. The CDCE62005 provides a high
degree of configurability on the UIB to facilitate most existing clock input formats.

PRI_REF
: Settings
) 5.1 5.0 5.6 Nominal
PINV- Universal Input Control INBUFSELY |INBUFSELX]ACDCSEL]  Vbb
1 0 0 1.0V
PN PP 1 0 1 1.2V
1 1 0 1.2V
500 S 500 : 1 1 1 1.2V
Register 6 NOTE: 1.2 V is measured with a LVPECL current load and
VmJg 0.95 V without any load.
J— Vb + Register 5
1 uF
W 500 S 500 ! [10][e][8][7][6][1][0]
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 X X 1 X OFF OFF OFF
X 1 0 0 ON ON ON
> X 1 0 1 ON ON OFF

Figure 19. CDCE62005 Universal Input Buffer

Switch PP and PN will be closed only if 5.8=0 and 5.0=1 or 5.1=1.
Switch PINV will be closed only if 5.9=0 and switch SINV will be closed only if R5.10=0.
Register 5.0 and 5.6 together pick the Vbb voltage.

Table 5 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 (for example, LVDS and
LVPECL) then one of the two inputs must implement external termination.

Table 5. CDCE62005 Universal Input Buffer Configuration Matrix

PRI_REF CONFIGURATION MATRIX
Register.Bit — 5.7 5.1 5.0 5.8 5.9 5.6
Bit Name — HYSTEN | INBUFSELY | INBUFSELX | PRI_TERMSEL | PRIINVBB | ACDCSEL | HYSTERESI | MODE | COUPLIN | TERMINATIO | Vbb
s G N
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 1ove
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 e X X X OFF — — — —
1 X X X X X ENABLED — — — —
(1) 0.95V unloaded
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Table 5. CDCE62005 Universal Input Buffer Configuration Matrix (continued)

PRI_REF CONFIGURATION MATRIX
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 1.2ve
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 — — — —

8.3.5.2 LVDS Fail Safe Mode

Differential 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. The traditional 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 CDCE62005 provides internal
failsafe circuitry on all LVDS inputs if enabled as shown in Table 6 for DC termination only.

Table 6. LVDS Failsafe Settings

BIT NAME — FAILSAFE
REGISTER.BIT — 5.11 LVDS FAILSAFE
0 Disabled for all inputs
1 Enabled for all inputs

8.3.5.3 Smart Multiplexer Controls

The smart multiplexer implements a configurable switching mechanism suitable for many applications in which
fault tolerance is a design consideration. It includes the multiplexer itself along with three dividers. With respect to
the multiplexer control, Table 7 provides an overview of the configurations supported by the CDCE62005.

Table 7. CDCE62005 Smart Multiplexer Settings

REGISTER 5 SETTINGS
EECLKSEL AUXSEL SECSEL PRISEL SMART MULTIPLEXER MODE

5.5 5.4 5.3 5.2

1 0 0 1 Manual Mode: PRI_REF selected

1 0 1 0 Manual Mode: SEC_REF selected

1 1 0 0 Manual Mode: AUX IN selected

1 0 1 1 Auto Mode: PRI_REF then SEC_REF

1 1 1 1 Auto Mode: PRI_REF then SEC_REF then AUX IN®

0 0 1 1 REF_SEL pin selects PRI_REF or SEC_REF

(1) For this mode of operation, a crystal must be connected to the AUX IN input pin.
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8.3.5.4 Smart Multiplexer Auto Mode

Smart Multiplexer Auto Mode switches automatically between clock inputs based on a prioritization scheme
shown in Table 7. If using the Smart Multiplexer Auto Mode, the frequencies of the clock inputs may differ by up
to 20%. The phase relationship between clock inputs has no restriction.

Upon the detection of a loss of signal on the highest priority clock, the smart multiplex switches its output to the
next highest priority clock on the first incoming rising edge of the next highest priority clock. During this switching
operation, the output of the smart multiplexer is low. Upon restoration of the higher priority clock, the smart
multiplexer waits until it detects four complete cycles from the higher priority clock prior to switching the output of
the smart multiplexer back to the higher priority clock. During this switching operation, the output of the smart
multiplexer remains high until the next falling edge as shown in Figure 20.

PRI _REF _,_|_|—|_|_|

k
Reference Clock | | | | | | | | |

[[[M Pri}nary {_‘,Iock ! ul\ ! Slbcondlhry CI({)ck ! !
Figure 20. CDCE62005 Smart Multiplexer Timing Diagram

SEC _REF

Internal

:Primallry Clo%:k

8.3.5.5 Smart Multiplexer Dividers

Register 5
] ] ] ]
Smart MUX
REF_SELX Control
Register 0
1 .
Smart Multiplexer
Z I > . Smart
PRI_REF /1:/2:HiZz MUXA1
Smart
Register 1 Reference Divider MUX2
Universal Input Buffers egister -8
o]
—1 Register 3| Register 2
SEC_REF I > I/1:/2:HiZI— @ @

Internal Clock Distribution Bus

XTAL/
AUX IN
Auxiliary Input
Figure 21. CDCE62005 Smart Multiplexer
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The CDCE62005 Smart Multiplexer Block provides the ability to divide the primary and secondary UIB or to
disconnect a UIB from the first state of the smart multiplexer altogether.

Table 8. CDCE62005 Pre-Divider Settings

PRIMARY SECONDARY
PRE-DIVIDER PRE-DIVIDER
BIT NAME — DIV2PRIY DIV2PRIX DIVIDE BIT NAME — DIV2SECY DIV2SECX DIVIDE
REGISTER.BIT — 0.1 0.0 RATIO REGISTER.BIT — 1.1 1.0 RATIO
0 0 Hi-Z 0 0 Hi-Z
0 1 2 0 1 2
1 0 11 1 0 /1
1 1 Reserved 1 1 Reserved
The CDCE®62005 provides a Reference Divider that divides the clock exiting the first multiplexer stage; thus

dividing the primary (PRI_REF) or the secondary input (SEC_REF).

Table 9. CDCE62005 Reference Divider Settings

REFERENCE
DIVIDER

BIT NAME — REFDIV2 REFDIV1 | REFDIV

REGISTER.BIT — 3.0 2.1 2.0 ° DIVIDE RATIO
0 0 0 n
0 0 1 2
0 1 0 3
0 1 1 /4
L 0 0 /5
1 0 1 16
1 1 0 I
L 1 1 /8

8.3.5.6 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 22.

Registers 0 - 4

[5][4]

Registers 0 - 4

[27][26][25][24] 23] [22] 1]

Output
MUX Sync Output Buffer Control
Control Pulse Enable
(2]
2 v v |
S >
5 PRI_REF \
._9 —
® | SEC_REF *—I S X uxp
% SMART_MUX Clock Divider Module 0 - 4 LVDS
o X
S | syNTH i UN
© LVPECL
c D
i)
£

Figure 22. CDCE62005 Output Channel

Copyright © 2008-2016, Texas Instruments Incorporated Submit Documentation Feedback 27

Product Folder Links: CDCE62005


http://www.ti.com/product/cdce62005?qgpn=cdce62005
http://www.ti.com
http://www.ti.com/product/cdce62005?qgpn=cdce62005
http://www.go-dsp.com/forms/techdoc/doc_feedback.htm?litnum=SCAS862G&partnum=CDCE62005

CDCE62005

SCAS862G —NOVEMBER 2008 —REVISED JULY 2016

I

TEXAS
INSTRUMENTS

www.ti.com

8.3.5.7 Output Multiplexer Control

The Clock Divider Module receives the clock selected by the output multiplexer. The output multiplexer selects
from one of four clock sources available on the Internal Clock Distribution. For a description of PRI_REF,
SEC_REF, and SMART_MUX, see Figure 18. For a description of SYNTH, see Figure 28.

Table 10. CDCE62005 Output Multiplexer Control Settings

OUTPUT MULTIPLEXER CONTROL
RECSIERITIIEOT2 ) CLOCK SOURCE SELECTED
OUTMUXNSELX OUTMUXNSELY
n.4 n.5
0 0 PRI_REF
0 1 SEC_REF
1 0 SMART_MUX
1 1 SYNTH

8.3.5.8 Output Buffer Control

Each of the five output channels includes a programmable output buffer; supporting LVPECL, LVDS, and
LVCMOS modes. Table 11 lists the settings required to configure the CDCE62005 for each output type.
Registers 0 through 4 correspond to Output Channels 0 through 4 respectively.

Table 11. CDCE62005 Output Buffer Control Settings

OUTPUT BUFFER CONTROL
REGISTER n (n =0,1,2,3,4)
CMOSMODENPX CMOSMODENPY CMOSMODENNX CMOSMODENNY OUTBUFSELNnX 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 Disabled to High-Z

8.3.5.9 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 CDCE62005 supports four modes of operation for single ended
outputs as listed in Table 12.

Table 12. LVCMOS Output Buffer Configuration Settings

OUTPUT BUFFER CONTROL — LVCMOS CONFIGURATION
REGISTER n (n =0,1,2,3,4)
CMOSMODENRPX | CMOSMODENPY CMOSMODENNX CMOSMODENNY OUTBUFSELNX OUTBUFSELNnY O-LI:I(—E'LEJT PIN OUTPUT MODE
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 o] 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 o] LVCMOS Positive | Low
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8.3.5.10 Output Dividers

Figure 23 shows that each output channel provides a 7-bit divider and digital phase adjust block. The Table 13
lists the divide ratios supported by the output divider for each output channel. Figure 24 illustrates the output
divider architecture in detail. The Prescaler provides an array of low noise dividers with duty cycle correction. The
Integer Divider includes a final divide by two stage which is used to correct the duty cycle of the /1-/8 stage. The
output divider's maximum input frequency is limited to 1.175 GHz. If the divider is bypassed (divide ratio = 1)
then the maximum frequency of the output channel is 1.5 GHz.

Registers 0 - 4

Registers 0 - 4

(internally generated )

From
Output
MUX

[12]11]10[ o] 8] 7]6]
Enable
\/
Digital Phase Adjust (7-bits)
From Yy VY VY VY VvV V V¥ To
Output Output Divider (7-bits) » Output
MUX /\ Buffer
Registers 0 - 4
[19]18]17]16] 15[ 14]13]
Figure 23. CDCE62005 Output Divider and Phase Adjust
Registers 0 - 4
Registers 0 - 4 Registers 0 - 4 19|[18
r A N A N
| »s5 | | /1. |00
{ 25 | |/1/8|—|/2|
Prescaler Integer Divider To
10 Output
Buffer
01

Figure 24. CDCE62005 Output Divider Architecture
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Table 13. CDCE62005 Output Divider Settings®

OUTPUT DIVIDER n SETTINGS REGISTER (n = 0,1,2,3,4)
MULTIPLEXER INTEGER DIVIDER PRESCALER OUTPUT
ouTh- oUTn- ouTh- oUTn- ouTn- oUTn- oUTn- ouTn- DIMITRIE (RATE
DIVSEL6 DIVSEL5 DIVSEL4 DIVSEL3 DIVSEL2 DIVSEL1 DIVSELO DIVSEL
OUTPUT
PRESCALER 'B‘L'lzggs CHANNELS AUXILIARY
n.19 n.18 n.17 n.16 n.is n.14 n.13 n.20 SETTING SETTING 0-4 OUTPUT
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 6
1 0 0 0 0 1 0 1 4 - 4 8
1 0 0 0 0 1 1 1 5 - 5 10
0 0 0 0 0 0 1 1 3 2 6 6
0 0 0 0 0 1 0 1 4 2 8 8
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

(1) Output 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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8.3.5.11 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
Stepsize(sec) = fc'?c'f"“ :
OutputDivideRatio ®)
Clock B ) ) Start Divider
IN > Digital Phase Adjust (7-bits)
(from Output MUX)

> /1-180 |, To Output Buffer

Output Divider (no adjust) l

Output Divider (phase adjust) /

Figure 25. CDCE62005 Phase Adjust

8.3.5.12 Phase Adjust Example

Given:

e Output Frequency = 30.72 MHz

» VCO Operating Frequency = 1966.08 MHz
» Prescaler Divider Setting = 4

» Output Divider Setting = 16

Stepsize(deg) = % =22.5 [Step

)
8.3.5.13 Valid Register Settings for Digital Phase Adjust Blocks
Table 14 through Table 19 provide a list of valid register settings for the digital phase adjust blocks.
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Table 14. CDCE62005 Output Coarse Phase Adjust Settings (1)

k] © w0 < © o~ - o 2

® (5] (5] [$] [&] (] [&] [&] °

4 o o o o Q Q o a

P [=] a o o [=] [=] [=] ®

L] < < < < < < < 0

|l £ £ £ £ £ £| £

a o o [ [ o o o [

n12 n11 n10 n.9 n.8 n.7 n.6 | (radian)

18 0 0 0 0 0 0 0
0 0 0 0 0 0 1 (2m/18)
0 0 0 0 0 1 0 | 2@mn1s)
0 0 0 1 0 0 0 3(2m/18)
0 0 0 1 0 0 1 4(211/18)
0 0 0 1 0 1 0 5(21/18)
0 0 1 0 0 0 0 6(211/18)
0 0 1 0 (0] 0 1 7(2m/18)
0 0 1 0 0 1 0 8(21/18)
0 0 1 1 0 0 0 9(2m/18)
0 0 1 1 0 0 1 |10(21/18)
0 0 1 1 0 1 0 |11(2m/18)
0 1 0 0 0 0 0 |12(2m/18))
0 1 0 0 (0] 0 1 | 13(21/18)
0 1 0 0 0 1 0 [14(2m/18)
0 1 0 1 0 0 0 |15(2m/18)
0 1 0 1 0 0 1 |16(21/18)
0 1 0 1 0 1 0 |17(2m/18)|

20 0 0 0 0 0 0 0 0
0 0 0 0 0 0 1 (2m/20)
0 0 0 0 0 1 0 2(21/20)
0 0 0 0 0 1 1 3(2m/20)
0 0 0 0 1 0 0 4(21/20)
0 0 0 1 0 0 0 5(21/20)
0 0 0 1 0 0 1 6(211/20)
0 0 0 1 (0] 1 0 7(2m/20)
0 0 0 1 0 1 1 8(211/20)
0 0 0 1 1 0 0 9(2m/20)
0 0 1 0 0 0 0 |10(2m/20)|
0 0 1 0 (0] 0 1 |11(2m/20)
0 0 1 0 0 1 0 |12¢2m/20)
0 0 1 0 0 1 1 | 13(21/20)
0 0 1 0 1 0 0 |14(2m/20))
0 0 1 1 0 0 0 | 15(2m/20))
0 0 1 1 0 0 1 |16(21/20)
0 0 1 1 0 1 0 |17(2m/20))
0 0 1 1 0 1 1 |18(2m/20)
0 0 1 1 1 0 0 | 19(211/20)

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

° © 0 < © o~ - o 2
® (5] (] [&] [&] [&] [$] (5] °
o o Q o (S} (G} o o =1
P o [=] [=] [=] [=] [=] [=] @
L] < < < < < < < »
£l £ £ £ £ £ /| £
a [ o o [ o [ o [
n12 n11 n.10 n.9 n.8 n.7 n.6 | (radian)
1 0 0 0 0 0 0 0
2 0 0 0 0 0 0 0 0
0 0 0 0 0 0 1 (21/2)
3 0 0 0 0 0 0 0 0
0 0 0 0 0 0 1 (211/3)
0 0 0 0 0 1 0 2(21/3)
4 0 0 0 0 0 0 0 0
0 (0] 0 0 0 0 1 (2m/4)
0 0 0 0 0 1 0 2(2m/4)
0 0 0 0 0 1 1 3(2m/4)
5 0 0 0 0 0 0 0 0
0 0 0 0 0 0 1 (2m/5)
0 0 0 0 0 1 0 2(2m/5)
0 0 0 0 0 1 1 3(2m/5)
0 0 0 0 1 0 0 4(211/5)
6 0 (0] 0 0 0 0 0 0
0 0 0 0 0 0 1 (21/6)
0 0 0 0 0 1 0 2(2m/6)
1 0 0 0 0 0 0 3(2m/6)
1 0 0 0 0 0 1 4(2m/6)
1 0 0 0 0 1 0 5(211/6)
8 0 0 0 0 0 0 0 0
0 0 0 0 0 0 1 (2m1/8)
0 0 0 0 0 1 0 2(2m/8)
0 0 0 0 0 1 1 3(21/8)
1 0 0 0 0 0 0 4(2m/8)
1 0 0 0 0 0 1 5(211/8)
1 0 0 0 0 1 0 6(21/8)
1 0 0 0 0 1 1 7(211/8)
10 0 0 0 0 0 0 0 0
0 0 0 0 0 0 1 (21/10)
0 0 0 0 0 1 0 2(2m/10)
0 0 0 0 0 1 1 3(21/10)
0 0 0 0 1 0 0 4(2m/10)
1 0 0 0 0 0 0 5(211/10)
1 0 0 0 0 0 1 6(21/10)
1 0 0 0 0 1 0 | 7¢m10)
1 0 0 0 0 1 1 8(21/10)
1 0 0 0 1 0 0 9(21/10)
12 0 0 0 0 0 0 0 0
0 0 0 0 0 0 1 (21/12)
0 (0] 0 0 0 1 0 2(2m/12)
0 0 0 1 0 0 0 3(21m/12)
0 0 0 1 0 0 1 4(2m/12)
0 0 0 1 0 1 0 5(21/12)
0 0 1 0 0 0 0 6(2m/12)
0 0 1 0 0 0 1 7(2m/12)
0 0 1 0 0 1 0 8(2m/12)
0 0 1 1 0 0 0 9(21/12)
0 0 1 1 0 0 1 |10(2m/12)
0 0 1 1 0 1 0 |11(2m/12)
16 0 0 0 0 0 0 0 0
0 0 0 0 0 0 1 (211/16)
0 0 0 0 0 1 0 2(2m/16)
0 0 0 0 0 1 1 3(21/16)
0 0 0 1 0 0 0 4(2m/16)
0 0 0 1 0 0 1 5(211/16)
0 0 0 1 0 1 0 6(21/16)
0 0 0 1 0 1 1 7(21/16)
0 0 1 0 0 0 0 8(2m/16)
0 0 1 0 0 0 1 9(211/16)
0 0 1 0 0 1 0 |10(2n/16)|
0 0 1 0 0 1 1 11(211/16)
0 (0] 1 1 0 0 0 |12(2n/16)|
0 0 1 1 0 0 1 13(21/16)|
0 0 1 1 0 1 0 |14(2n/16)|
0 0 1 1 0 1 1 |15(2m/16)
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Table 15. CDCE62005 Output Coarse Phase Adjust Settings (2)

° © 10 < @ ~ - o F-3 ° © 0 <« © o~ - o 2
® (%] Q [ (%] Q Q (%] ° s Q [ (%] (= (] (%] Q °
(4 o o Q o o (o] o a o o (o] o o Q o o a
° a =] =1 =1 =] =1 =1 ° © =] =1 =1 =] =1 =1 =] Py
3 < < < < < < < 2 3 < < < < < < < 2
| £ £ £ £ £ £ 2 2| £ £ £ £ £ £ £ 2
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) n.1 n.11 n.10 n.9 n.8 n.7 n.6 (radian)
28 0 0 0 0 0 0 0 0 32 0 0 0 0 0 0 0
0 0 0 0 0 0 1 (21/28) 0 0 0 0 0 0 1 (2m/32)
0 0 0 1 0 0 0 2(2m/28) 0 0 0 0 0 1 0 2(2m/32)
0 0 0 1 0 0 1 3(2m/28) 0 0 0 0 0 1 1 3(2m/32)
0 0 1 0 0 0 0 | 4(2m/28) 0 0 0 1 0 0 0 | 4(2m/32)
0 0 1 0 0 0 1 5(2m/28) 0 0 0 1 0 0 1 5(21/32)
0 0 1 1 0 0 0 6(211/28) 0 0 0 1 0 1 0 6(211/32)
0 0 1 1 0 0 1 7(2m/28) 0 0 0 1 0 1 1 7(2m/32)
0 1 0 0 0 0 0 8(21/28) 0 0 1 0 0 0 0 8(21/32)
0 1 0 0 0 0 1 9(21/28) 0 0 1 0 0 0 1 9(21/32)
0 1 0 1 0 0 0 |10(2m/28) 0 0 1 0 0 1 0 [10(2m/32)
0 1 0 1 0 0 1 |11(2m/28)) 0 0 1 0 0 1 1 |11(2m/32)
0 1 1 0 0 0 0 |12(2m/28)| 0 0 1 1 0 0 0 12(21/32),
0 1 1 0 0 0 1 13(21/28) 0 0 1 1 0 0 1 13(2m/32),
1 0 0 0 0 0 0 | 14(2m/28)| 0 0 1 1 0 1 0 14(21/32),
1 0 0 0 0 0 1 |15(2m/28) 0 0 1 1 0 1 1 |15(2m/32)
1 0 0 1 0 0 0 |16(2m/28) 0 1 0 0 0 0 0 |16(2m/32)
1 0 0 1 0 0 1 |17(2m/28) 0 1 0 0 0 0 1 |17(2m/32))
1 0 1 0 0 0 0 |18(2m/28)| 0 1 0 0 0 1 0 18(21/32),
1 0 1 0 0 0 1 19(21/28) 0 1 0 0 0 1 1 19(2m/32)
1 0 1 1 0 0 0 |20(2m/28)| 0 1 0 1 0 0 0 |20(2m/32)|
1 0 1 1 0 0 1 21(2m/28)| 0 1 0 1 0 0 1 21(2n/32)|
1 1 0 0 0 0 0 |22(2m/28) 0 1 0 1 0 1 0 |22(2m/32)
1 1 0 0 0 0 1 |23(2m/28) 0 1 0 1 0 1 1 |23(2m/32)|
1 1 0 1 0 0 0 |24(2m/28)| 0 1 1 0 0 0 0 |24(2m/32)]
1 1 0 1 0 0 1 25(211/28) 0 1 1 0 0 0 1 25(21/32))
1 1 1 0 0 0 0 |26(2m/28)| 0 1 1 0 0 1 0 |26(2m/32)|
1 1 1 0 0 0 1 |27(2m/28), 0 1 1 0 0 1 1 |27(2m/32)
30 0 0 0 0 0 0 0 0 0 1 1 1 0 0 0 |28(2m/32)|
0 0 0 0 0 0 1 (21/30) 0 1 1 1 0 (] 1 |29(2m/32)
0 0 0 0 0 1 0 | 2(2m/30) 0 1 1 1 0 1 0 |30(2m/32)
0 0 0 0 0 1 1 | 3(2m/30) 0 1 1 1 0 1 1 |31(2m/32)|
0 0 0 0 1 0 0 | 4(2m/30) 36 0 0 0 0 0 0 0 0
0 0 0 1 0 0 0 | 5(2m/30) 0 0 0 0 0 0 1 (2m/36)
0 0 0 1 0 0 1 6(211/30) 0 0 0 0 0 1 0 2(211/36)
0 0 0 1 0 1 0 7(2m/30) 0 0 0 1 0 0 0 3(2m/36)
0 0 0 1 0 1 1 8(21/30) 0 0 0 1 0 0 1 4(211/36)
0 0 0 1 1 0 0 | 9(2m/30) 0 0 0 1 0 1 0 | 5(2m/36)
0 0 1 0 0 0 0 |10(2m/30) 0 0 1 0 0 0 0 | 6(21/36)
0 0 1 0 0 0 1 |112m/30) 0 0 1 0 0 0 1 | 7¢2m/36)
0 0 1 0 0 1 0 |12(21/30)| 0 0 1 0 0 1 0 8(211/36)
0 0 1 0 0 1 1 13(21/30) 0 0 1 1 0 0 0 9(2m/36)
0 0 1 0 1 0 0 | 14(2m/30)| 0 0 1 1 0 0 1 10(211/36)
0 0 1 1 0 0 0 |15(2m/30) 0 0 1 1 0 1 0 | 11(2m/36)
0 0 1 1 0 0 1 |16(2m/30) 0 1 0 0 0 0 0 |12(2m/36)
0 0 1 1 0 1 0 |17(2m/30) 0 1 0 0 0 0 1 |13(2m/36))
0 0 1 1 0 1 1 18(211/30) 0 1 0 0 0 1 0 14(211/36)
0 0 1 1 1 0 0 | 19(2m/30)| 0 1 0 1 0 0 0 15(211/36)
0 1 0 0 0 0 0 |20(21/30)| 0 1 0 1 0 0 1 16(211/36)
0 1 0 0 0 0 1 |21(2m/30)) 0 1 0 1 0 1 0 [17(2m/36)
0 1 0 0 0 1 0 |22(2m/30) 1 0 0 0 0 0 0 |18(2m1/36)
0 1 0 0 0 1 1 |23(2m/30) 1 0 0 0 0 0 1 |19(2m/36))
0 1 0 0 1 0 0 |24(2m/30)| 1 0 0 0 0 1 0 |20(2m/36)|
0 1 0 1 0 0 0 |25(2m/30)| 1 0 0 1 0 0 0 |21(2m/36)|
0 1 0 1 0 0 1 26(211/30)) 1 0 0 1 0 0 1 22(211/36)
0 1 0 1 0 1 0 |27(2m/30) 1 0 0 1 0 1 0 |23(2m/36)
0 1 0 1 0 1 1 |28(2m/30) 1 0 1 0 0 0 0 |24(2m1/36)
0 1 0 1 1 0 0 |29(21/30) 1 0 1 0 0 0 1 |25(2m/36))
1 0 1 0 0 1 0 |26(211/36)
1 0 1 1 0 0 0 |27(2n/36)
1 0 1 1 0 0 1 28(211/36))
1 0 1 1 0 1 0 |29(2m/36)|
1 1 0 0 0 0 0 |30(21/36)|
1 1 0 0 0 0 1 |31(2m/36)
1 1 0 0 0 1 0 |32(211/36)
1 1 0 1 0 0 0 |33(2n/36)
1 1 0 1 0 0 1 34(211/36))
1 1 0 1 0 1 0 |35(2m/36)|
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Table 16. CDCE62005 Output Coarse Phase Adjust Settings (3)

° © w0 < o ~ - >3 F4 ° © w0 < P} ~ - o F3

5 o Q B o o o o 2 5 o Q o o o o o 2

(4 o o Q (5] (5] (5] o a (4 o (5} (5] (5] o o (5} a

- =1 =1 =1 a a =1 =1 % - =1 =1 a a =1 =1 =1 c

g2 3 %3 %3 % % 3|3 g2 2 2 %2 % % 2 3

2 HS S T = H H T £ H T T H H H T T £

15 & o o o o o o T 15 o o o o Y o o T

ni2 ni1_ ni10 n9 n.8 n.7 n.6 | (radian) ni2 ni1_ ni10_ n9 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 (2m/40) 0 0 0 0 0 0 1 (2m/48)
0 0 0 0 0 1 0 2(211/40) 0 0 0 0 0 1 0 2(211/48)
0 0 0 0 0 1 1 3(2m/40) 0 0 0 0 0 1 1 3(211/48)
o 0 0 o0 1 0 0 |4(wa0) o 0 o0 1 0 0 0 |a@was)
0 0 0 1 0 0 0 5(2m/40) 0 0 0 1 0 0 1 5(211/48)
0 0 0 1 0 0 1| e(2m/40) 0 0 0 1 0 1 o | e(2mas)
0 0 0 1 0 1 0 7(2m/40) 0 0 0 1 0 1 1 7(2m/48)
0 0 0 1 0 1 1 8(211/40) 0 0 1 0 0 0 0 8(211/48)
0 0 0 1 1 0 0 9(21/40) 0 0 1 0 0 0 1 9(211/48)
0o o0 1 0 0 0 0 |102mw40) 0 o0 1 0o o0 1 0 |10(2mas)
0 0 1 0 0 0 1 11(211/40), 0 0 1 0 0 1 1 11(2m1/48),
0 0 1 0 0 1 0 12(21/40)| 0 0 1 1 0 0 0 12(211/48)|
0 0 1 0 0 1 1 13(2m/40)| 0 0 1 1 0 0 1 13(2m/48)|
0 0 1 0 1 0 0 | 14(2m/40) 0 0 1 1 0 1 0 14(211/48)|
0 0 1 1 0 0 0 |15(2m/40)| 0 0 1 1 0 1 1 15(211/48)|
0 0 1 1 0 0 1 16(211/40)| 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 o |18(2mas)
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(21m/40) 0 1 0 1 0 0 0 |20(2m/48)|
0 1 0 0 0 0 1 21(21/40) 0 1 0 1 0 0 1 21(21/48)
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(21/40) 0 1 0 1 0 1 1 23(21/48)
0 1 0 0 1 0 0 [24(2m40) 1 0 0 0 0 0 0 |24(2mia8)
0 1 0 1 0 0 0 |25(2m/40)) 1 0 0 0 0 0 1 25(21/48)
0 1 0 1 0 0 1 26(211/40) 1 0 0 0 0 1 0 |26(2m/48)|
0 1 0 1 0 1 0 27(21/40) 1 0 0 0 0 1 1 27(21/48)
0 1 0 1 0 1 1 28(211/40) 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(21/48)
0 1 1 0 0 0 0 30(211/40) 1 0 0 1 0 1 0 30(211/48)
0 1 1 0 0 0 1 31(21/40) 1 0 0 1 0 1 1 31(2m/48)
0 1 1 0 0 1 0 |32(21m/40) 1 0 1 0 0 0 0 |32(2m/48)|
0 1 1 0o o 1 1 |33(2m40) 1 o 1 o o0 o 1 |33(2mas)
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(21/48)
0 1 1 1 0 0 1 36(211/40) 1 0 1 1 0 0 0 36(211/48)
0 1 1 1 0 1 0 |37(2m/40)) 1 0 1 1 0 0 1 37(2m/48)
0 1 1 1 0 1 1 38(211/40) 1 0 1 1 0 1 0 |38(2m/48)|
0 1 1 1 1 0 0 _|39(2m40) 1 0 1 1 0 1 1 |39(2m/a8)|

42 0 0 0 0 0 0 0 0 1 1 0 0 0 0 0 40(211/48)
0 0 0 0 0 0 1 (2m/42) 1 1 0 0 0 0 1 41(2m/48)
0 0 0 0 0 1 0 2(211/42) 1 1 0 0 0 1 0 |42(2m/48)|
0 0 0 1 0 0 0 3(2m/42) 1 1 0 (0] 0 1 1 43(21/48)|
0 0 0 1 0 0 1 4(211/42) 1 1 0 1 0 0 0 |44(2m/48)|
0 0 0 1 0 1 0 5(2m/42) 1 1 0 1 0 0 1 45(211/48)
0 0 1 0 0 0 o | e@ma42) 1 1 0 1 0 1 0 |46(2mia8)
0 0 1 0 0 0 1 7(2m/42) 1 1 0 1 0 1 1 47(211/48)
0 0 1 0 0 1 0 | 82ma2)
0 0 1 1 0 0 0 9(2m/42)
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(2m/42))
0 1 0 0 0 1 0 |14(2ma2)
0 1 0 1 0 0 0 |15(2m/42))
0 1 0 1 0 0 1 16(21/42)|
0 1 0 1 0 1 0 |17(2m/42))
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(2m/42))
1 0 0 0 0 0 1 22(21/42)|
1 0 0 0 0 1 0 |23(2m/42)|
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(2m/42))
1 0 1 0 0 0 1 28(21/42)|
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(2m/42)
1 0 1 1 0 1 0 |32(2m/42)
1 1 0 0 0 0 0 |33(2m/42))
1 1 0 0 0 0 1 34(2m/42)
1 1 0 0 0 1 0 |35(2m/42)
1 1 0 1 0 0 0 |36(2m/42)
1 1 0 1 0 0 1 |37(2m/a2)
1 1 0 1 0 1 0 |38(2m/42)
1 1 1 0 0 0 0 |39(2m/42))
1 1 1 0 0 0 1 40(21/42)
1 1 1 0 0 1 0 |41(2m/42))
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Table 17. CDCE62005 Output Coarse Phase Adjust Settings (4)

L © 0 < © o~ - o = 2 © 0 < © o~ - o z
b o 3] o 3] 3] o o < s o 3] o o 3] o o o
4 [0 [0 (O] (O} [0 o [0 a 4 (0] (O} [0 o [0 (0] [0 a
° a a a a =) a a ° ° a a a a a a =] °
L] < < < < < < < » S < < < < << < < »
z | £ £ £ £ £ £ £ 2 : |£ £ £ £ £ £ £ 2
a o o o o [ o o o a o [ [ o o o [ o
ni2 n11 n10 n.9 n.8 n.7 n.6 | (radian) n12 n.11 n.10 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 | @ms0) 0 0 0 0 0 0 1 | mse)
0 0 0 0 0 1 0 | 2(ems0) 0 0 0 0 0 1 0 | 2emss)
0 0 0 0 0 1 1 | 3(2m/50) 0 0 0 0 0 1 1 | 3(2m/56)
0 0 0 0 1 0 0 4(21/50) 0 0 0 1 0 0 0 4(211/56)
0 0 0 1 0 0 0 5(2m/50) 0 0 0 1 0 0 1 5(211/56)
0 0 0 1 0 0 1 6(211/50) 0 0 0 1 0 1 0 6(211/56)
0 0 0 1 0 1 o | 7@ms0) o 0 0 1 0 1 1| 7@2mi56)
0 0 0 1 0 1 1 8(211/50) 0 0 1 0 0 0 0 8(211/56)
0 0 0 1 1 0 0 9(2m/50) 0 0 1 0 0 0 1 9(211/56)
0 0 1 0 0 0 0 |10(2m/50) 0 0 1 0 0 1 0 |10(2m/56)
0 0 1 0 0 0 1 |11(2ms0) 0 0 1 0 0 1 1 |11(2ns56)
0 0 1 0 0 1 0 12(211/50) 0 0 1 1 0 0 0 12(211/56)]
0 0 1 0 0 1 1 13(21/50) 0 0 1 1 0 0 1 13(211/56)
0 0 1 0 1 0 0 |14(2m50) 0 0 1 1 0 1 0 |14(2ms6)
0 0 1 1 0 0 0 |15(2m/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(211/50) 0 1 0 0 0 0 1 17(211/56)
0 0 1 1 0 1 1 18(211/50) 0 1 0 0 0 1 0 18(211/56)]
0 0 1 1 1 0 0 19(2m/50) 0 1 0 0 0 1 1 19(211/56),
0 1 0 0 0 0 0 20(211/50) 0 1 0 1 0 0 0 20(211/56)
0 1 0 0 0 0 1 21(2m/50) 0 1 0 1 0 0 1 21(211/56)
0 1 0 0 0 1 0 |22(2m/50)| 0 1 0 1 0 1 0 |22(211/56)|
0 1 0 0 0 1 1 23(2m/50) 0 1 0 1 0 1 1 23(211/56)
0 1 0 0 1 0 0 24(2T1/50) 0 1 1 0 0 0 0 24(2T11/56)
1 0 0 0 0 0 0 25(211/50) 0 1 1 0 0 0 1 25(211/56)
1 0 0 0 0 0 1 26(211/50) 0 1 1 0 0 1 0 26(211/56)
1 0 0 0 0 1 0 |27(2m/50) 0 1 1 0 0 1 1 27(21/56)
1 0 0 0 0 1 1 28(211/50) 1 0 0 0 0 0 0 |28(21/56)|
1 0 0 0 1 0 0 |29(2m/50)| 1 0 0 0 0 0 1 29(211/56)
1 0 0 1 0 0 0 30(211/50) 1 0 0 0 0 1 0 30(211/56)
1 0 0 1 0 0 1 31(2m/50) 1 0 0 0 0 1 1 31(21/56)
1 0 0 1 0 1 0 32(211/50) 1 0 0 1 0 0 0 32(211/56)
1 0 0 1 0 1 1 33(2m/50) 1 0 0 1 0 0 1 33(21/56)
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(211/56)
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(2m56)
1 0 1 0 0 1 1 38(211/50) 1 0 1 0 0 1 0 38(211/56)
1 0 1 0 1 0 o |39(2m50) 1 0 1 o 0 1 1 |39(2m/56)
1 0 1 1 0 0 0 |40(2m50) 1 0 1 1 0 0 0 |40(2m56)
1 0 1 1 0 0 1 |41(2m/50) 1 0 1 1 0 0 1 |41(2m/56)
1 0 1 1 0 1 0 |42(2m50) 1 0 1 1 0 1 0 |42(2rs6)
1 0 1 1 0 1 1 43(21/50) 1 0 1 1 0 1 1 43(211/56)
1 0 1 1 1 0 0 |44(2m/50) 1 1 0 0 0 0 0 44(211/56)
1 1 0 0 0 0 0 |45(2m/50) 1 1 0 0 0 0 1 45(211/56)
1 1 0 0 0 0 1 46(211/50) 1 1 0 0 0 1 0 46(211/56)
1 1 0 0 0 1 0 |47(2m/50) 1 1 0 0 0 1 1 47(211/56)
1 1 0 0 0 1 1 48(211/50) 1 1 0 1 0 0 0 48(211/56)
1 1 0 0 1 0 0 ]49(2m/50)| 1 1 0 1 0 0 1 |49(21/56)
1 1 0 1 0 1 0 50(211/56)
1 1 0 1 0 1 1 51(211/56)
1 1 1 0 0 0 0 |52(211/56)|
1 1 1 0 0 0 1 |53(2m/56)
1 1 1 0 0 1 0 54(211/56)
1 1 1 0 0 1 1 55(211/56)
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Table 18. CDCE62005 Output Coarse Phase Adjust Settings (5)

2 © 0 < ™ o~ -~ o = 2 © 0 < ) o~ - o =
] o Q o Q 3] 13 o < ] o Q o Q 3] 13 o <
['4 o o o o o o o a 4 o (O] o o o o o a
° a a a a a a a ° ° = = = = = = = °
3 < < < < < < < e 3 < < < < < < < o
= | £ £ £ £ £ £ £ 2 = |£ £ £ £ £ £|£ g
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 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(2711/60) 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(2m/60)| 0 1 0 1 0 0 0 |20(2m/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(2m/60)| 0 1 0 1 0 1 0 |22(2m/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(2m/60)| 0 1 1 0 0 0 0 |24(2m/64)
0 1 0 1 0 0 0 |25(2m/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(2m/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(2m/64)
0 1 0 1 1 0 0 |29(2m/60)| 0 1 1 1 0 0 1 29(2m/64))
1 0 0 0 0 0 0 |30(2m/60)| 0 1 1 1 0 1 0 |30(2m/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(2m/60)| 1 0 0 0 0 0 0 |32(2m/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(2m/60)| 1 0 0 0 0 1 0 |34(2m/64)
1 0 0 1 0 0 0 |35(2m/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(2m/64)|
1 0 0 1 0 1 0 |37(2m/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(2m/64)
1 0 0 1 1 0 0 |39(2m/60)| 1 0 0 1 0 1 1 39(211/64)
1 0 1 0 0 0 0 |40(2m/60)| 1 0 1 0 0 0 0 |40(2m/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(2m/60)| 1 0 1 0 0 1 0 |42(2m/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(2m/60)| 1 0 1 1 0 0 0 |44(2m/64)
1 0 1 1 0 0 0 |45(2m/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(2m1/64)
1 0 1 1 0 1 0 |47(2m/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(2m/64)
1 0 1 1 1 0 0 |49(2m/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(2m/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(2m/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(2m/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 19. CDCE62005 Output Coarse Phase Adjust Settings (6)

2 © 0 < ® o~ - o 7 2 © 0 < ® o~ - o E
s o o o o o o o ° ] o o o o 3] o o °
o o o o Q o o Q a o Q o o Q o (S} o a
P a a =] a a =] a ° ° a =) a a =) a a °
8 < < < < < < < 2 3 < < < < < < < 2
| £ £ £ £ £ £ £ 2 :|£ £ £ £ £ £ | £ 2
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 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 | mro) 0 0 0 0 0 0 1 | (2ms0)
0 0 0 0 0 1 0 2(21/70) 0 0 0 0 0 1 0 2(211/80)
0 0 0 0 0 1 1 3(2m/70) 0 0 (o] 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 5(21/80)
0 0 0 1 0 0 1 6(211/70) 0 0 0 1 0 0 1 6(211/80)
0 0 0 1 0 1 o | 7(2mr70) 0 0 0 1 0 1 o | 7(zms0)
0 0 0 1 0 1 1 8(21/70) 0 0 0 1 0 1 1 8(211/80)
0 0 0 1 1 0 0 9(21m/70) 0 0 0 1 1 0 0 9(21/80)
0 0 1 0 0 0 0 10(211/70) 0 0 1 0 0 0 0 10(211/80)
0 0 1 0 0 0 1 11(2m/70) 0 0 1 0 0 0 1 11(21/80)
0 0 1 0 0 1 0 | 12(2m/70) 0 0 1 0 0 1 0 |12(21/80)
0 o 1 0 o 1 1 [132mm0) 0 0 1 0 0 1 1 |13(2m80)
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(2m/70) 0 0 1 1 0 1 0 |17(2m/80)
0 0 1 1 0 1 1 18(211/70) 0 0 1 1 0 1 1 18(211/80))
0 0 1 1 1 0 0 | 19(2m/70) 0 0 1 1 1 0 0 |19(2m/80)
0 1 0 0 0 0 0 |20(2m/70) 0 1 0 0 0 0 0 |20(2/80)
0 1 0 0 0 0 1 21(2m/70)| 0 1 0 0 0 0 1 21(21/80)|
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(2m1/80)
0 1 0 0 1 0 0 24(21/70) 0 1 0 0 1 0 0 24(211/80)|
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(211/70) 0 1 0 1 0 0 1 26(211/80)]
0 1 0 1 0 1 0 27(2m/70) 0 1 0 1 0 1 0 27(2T1/80)
0 1 0 1 0 1 1 28(2m/70) 0 1 0 1 0 1 1 28(211/80)
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(211/70)] 0 1 1 0 0 0 0 30(211/80)]
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(21/70)] 0 1 1 1 0 0 1 36(211/80)]
1 0 0 0 0 1 0 |37(2m/70) 0 1 1 1 0 1 0 |37(2m/80)
1 0 0 0 0 1 1 38(211/70) 0 1 1 1 0 1 1 38(211/80)
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(211/80)
1 0 0 1 0 0 1 |412m70) 1 0 0 0 0 0 1 |41(2m80)
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(211/80)
1 0 0 1 1 0 0 |44(2m/70) 1 0 0 0 1 0 0 [44(2m/80),
1 o q 0 0 0 o |45(em/70) 1 0 0 1 0 0 o |45(2m80)
1 0 1 0 0 0 1 46(2T11/70) 1 0 0 1 0 0 1 46(211/80)
1 0 1 0 0 1 0 47(211/70)] 1 0 0 1 0 1 0 47(211/80)|
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(211/70) 1 0 1 0 0 0 0 50(211/80)
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 53(2m/70) 1 0 1 0 0 1 1 53(211/80)]
1 0 1 1 1 0 0 |54(2m70) 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(211/70) 1 0 1 1 0 0 1 56(211/80)
1 1 0 0 0 1 o |s7(2m70) 1 0 1 1 0 1 o |s7(2m80)
1 1 0 0 0 1 1 |s82m70) 1 0 1 1 0 1 1 |58(2m80)
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(211/80)
1 1 0 1 0 0 1 |61(2m/70) 1 1 0 0 0 0 1 61(211/80)
1 1 0 1 0 1 0 |62(2m/70) 1 1 0 0 0 1 0 62(211/80)]
1 1 0 1 0 1 1 63(2m/70) 1 1 0 0 0 1 1 63(211/80)
1 1 0 1 1 0 0 |64(21/70) 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(211/70) 1 1 0 1 0 0 1 66(211/80)]
1 1 1 0 0 1 0 |e7(2m/70) 1 1 0 1 0 1 0 |e7(2m/80)
1 1 1 0 0 1 1 68(21/70) 1 1 0 1 0 1 1 68(211/80)
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(211/80)]
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(2m/80)
1 1 1 1 0 1 1 78(211/80)
1 1 1 1 1 0 0 |79(2m80)
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8.3.5.14 Output Synchronization

Figure 26 shows the output synchronization circuitry and relative output clock phase position with respect to
SYNC signal Low to High phase transition.

R4.1

R6.20

SYNGH#
Bit (R8.8) Delay 0
~Bus
1
SYNO‘% 1 L D Q—

Pin D Q o
Selected Reference Input RO[4:5]
888t
a4
£823
_ (
¥ OLQ
[ % E
@5
Output ‘
Divider uo
D Q]
RA4[4:5]
TS T
SE
EERE
wwsS
2E2 3
ZQOr O
o B g é
P g —
Output
Divider ‘ u4
next rising edge —{ [-—
Reference Clock L
| k next PreScaler CLK

e TIUATTFRRANN
o

SYNC next PreScaler CLK—m|

|
1
]
|
i |
I i
| |
———————— i |
Output ) ! I~6ps
(@) (R4.1=0 & R6.20=1) Tristate *ﬂ
[ Al —————
Output ~ 7 ‘\ !
= = " i
(b) (R4.1=1 & R20.6=1) Tristate \ :
i
|

———————— 1
Output ) \
(¢) (R4.1=1 & R6.20=0) Tristate \ I

NOTE: The signal diagram is based on the assumption that prescalar clock is selected by output Mux ( Rn[4:5] where n = 0,
1,2,30r4)

Figure 26. Output Synchronization Diagram

The synchronization of the outputs can be accomplished by toggling the SYNC pin, or Bit (R8.8), or by changing
any output divider values. Table 20 shows the phase relationship between output phase and the SYNC signal,
the selected reference clock and the prescalar output clock phases.
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Table 20. Output Synchronization Procedure

R4.1 R6.20 COMMENTS
0 0 The synchronized outputs will be enabled after ~6 ps delay and the next rising edge of the
reference clock and selected clock of output multiplexer.
o 0 1 The synchronized outputs will be enabled after ~6 ps delay and the next rising edge of
Toggling SYNC Pin or selected clock of output multiplexer (reference Figure 26 (a)).
Bit (R8.8) from low to - - - .
high 1 0 The synchronized outputs will be enabled with the next rising edge of reference clock & the
selected clock of output multiplexer (reference Figure 26 (c)).
1 1 The synchronized outputs will be enabled with the next rising edge of the selected clock of
output multiplexer (reference Figure 26 (b)).
Toggling SYNC Pin or X X All outputs are disabled.
Bit (R8.8) from high to
low

8.3.5.15 Auxiliary Output

Figure 27 shows the auxiliary output port. Table 21 lists how the auxiliary output port is controlled. The output
buffer supports a maximum output frequency of 250 MHz and drives at LVCMOS levels. Refer to Table 13 for the

list of divider settings that establishes the output frequency.

Qutput Divider 2

A\

Output Divider 3

Y

Register 6

AUX
ouT

Register 6

Figure 27. CDCE62005 Auxiliary Output

Table 21. CDCE62005 Auxiliary Output Settings

BIT NAME — AUXFEEDSEL AUXOUTEN
AUX OUTPUT SOURCE
REGISTER.BIT — 6.25 6.24
X 0 OFF
0 1 Divider 2
1 1 Divider 3

(1) If Divider 2 or Divider 3 is set to divide by 1 and AUXOUT is selected from divide by 1, then AUXOUT
will be disabled even if the AUXOUTEN bit (6.24) is high.

Copyright © 2008-2016, Texas Instruments Incorporated

Product Folder Links: CDCE62005

Submit Documentation Feedback 39


http://www.ti.com/product/cdce62005?qgpn=cdce62005
http://www.ti.com
http://www.ti.com/product/cdce62005?qgpn=cdce62005
http://www.go-dsp.com/forms/techdoc/doc_feedback.htm?litnum=SCAS862G&partnum=CDCE62005

CDCE62005

SCAS862G —NOVEMBER 2008 —REVISED JULY 2016

13 TEXAS

INSTRUMENTS

www.ti.com

8.3.5.16 Synthesizer Block

Figure 28 provides an overview of the CDCE62005 synthesizer block. The Synthesizer Block provides a Phase
Locked Loop, a partially integrated programmable loop filter, and two Voltage Controlled Oscillators (VCO). The
synthesizer block generates an output clock called “SYNTH” and drives it onto the Internal Clock Distribution

Bus.

Input Divider Settings

Charge Pump Current

Loop Filter Settings

Register 5

Register 6

[21]20] 19]18]17][16] 15] 14]

SMART _MUX

| Input Divider

Internal Clock Distribution Bus

8.3.5.17

The Input Divider divides the clock signal selected by the Smart Multiplexer (see Table 7) and presents the

/1-/256

Ii

PFD/

Register 7
[716]s]4]3]2]1]0]
[15]14]13]12]11]10] 9 | 8 |

ofro]e] 710

Prescaler
Register 6

1.75 GHz —
2.356 GHz

Feedback Divider

~| /8 - 11280 I ¢

1,12,/5,/8,/10,/16,/20

CcpP

Register 6

Register 6

[1of s] el 7] 6] 5]4]3]

[15]14]13]

Feedback Divider

Feedback Bypass Divider

@ rescaler SYNTH
@ /2,/3,/4.15

Register 6

o]

VCO Select

Input Divider

Figure 28. CDCE62005 Synthesizer Block

divided signal to the Phase Frequency Detector / Charge Pump of the frequency synthesizer.

Table 22. CDCE62005 Input Divider Settings

Internal Clock Distribution Bus

INPUT DIVIDER SETTINGS
SELINDIV7 SELINDIV6 SELINDIV5 SELINDIV4 SELINDIV3 SELINDIV2 SELINDIV1 SELINDIVO gIX.II_IIDOE
5.21 5.20 5.19 5.18 5.17 5.16 5.15 5.14
0 0 0 0 0 0 0 0 1
0 0 0 0 0 0 0 1 2
0 0 0 0 0 0 1 0 3
0 0 0 0 0 0 1 1 4
0 0 0 0 0 1 0 0 5
0 0 0 0 0 1 0 1 6
1 1 1 1 1 1 1 1 256
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8.3.5.18 Feedback and Feedback Bypass Divider
Table 23 shows how to configure the Feedback divider for various divide values

Table 23. CDCE62005 Feedback Divider Settings

FEEDBACK DIVIDER

SELFBDIV7

SELFBDIV6

SELFBDIV5

SELFBDIV4

SELFBDIV3

SELFBDIV2

SELFBDIV1

SELFBDIVO

DIVIDE
RATIO

6.10

6.9

9.8

6.7

6.6

6.5

6.4

6.3

0

12

16

20

24

32

36

40

48

56

60

64

72

80

84

96

100

108

112

120

128

140

144

160

168

180

192

200

216

224

240

252

256

280

288

300

320

336

360

384

392

O|lPr|OO|lO|lO|O|O|O|O|O|O|O|O|O|O|O|O|O|O|O|O|O|O|O|O|O|O|O|O|O|O|O|O|O|O|O|O|O|O|O

Pk O|FP|PF|O|lO|Rr|O|O|r|O|O|r|O|O|O|O|O|O|O|r|O|O|O|O|O|O|O|O|O|O|O|O|O|O|O|O|O

r|lO|jlO|lO|O|R|O|O|FRP|P|O|FRP|P|O|RP|P|O|RP|O|Rr|O|O|O|O|O|O|O|O|O|O|O|O|O|O|O|O|O|O|O|O|O|O

RPlRr|lRr|RP|RPR[RPIRPR[P|IP|IP|P|RP[RPR|R|RP|PR|lO|RP|RPR|[RPR|R|RPR|FR|FP|O|R|R|R|lO|Fr|O|O|r|O|jO0|lO0|O|O|O0|O|O|O

olr|r|lOo|lr|r|lo|lOo|r|r|rR|O|r|lo|lo|Oo|rR|r|r|lOo|r|r|lO|r|r|lo|lOo|r|rR|O|R|R|rR|r|lO|r|O0|lO0|j0|0|O|O

o/o|Pp|P|O|FP|IO|FP|IO|FP|O|RP|O|FP|O|FP|O|O|FP|P|IO|P|P|IO|O|O|FR|O|FPR|P|P|IO|O|O|FP|O|Rr|P|O|O|O|O

Rrlo|lRr|PR|RPR|[RPR|IR|IRPR|R|RPR|O|R|[R|O|FR|R|FR|O|R|O|R|R|R|FR|O|R|R|O|FR|O|FR|RPR|O|R|R|O|FR|O|FR|R|O|O

mrlo|lo|lr|lOo|Rr|R|lO|FR|lO|R|R|[O|R|FR|lO|R|RPR|R|[R|R|lO|FR|O|R|R|O|R|FR|FR|O|R|O|O|R|FR|O|R|R|O|R|O

400
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Table 23. CDCE62005 Feedback Divider Settings (continued)

FEEDBACK DIVIDER

SELFBDIV7

SELFBDIV6 | SELFBDIV5

SELFBDIV4

SELFBDIV3

SELFBDIV2

SELFBDIV1

SELFBDIVO

DIVIDE
RATIO

6.10

6.9 9.8

6.7

6.6

6.5

6.4

6.3

0

420

432

448

480

500

504

512

560

576

588

600

640

672

700

720

768

784

800

840

896

960

980

1024

1120
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Rrlkr|kr|O|lkr|rR|O|R|O|Rr|rR|O|lO|R|r|O|rR|O|R|O|O|rR|O|R|O

PlRrlPr|P|PIP|IP|RP|IP|P|RP|IP|P|RP|P|O|R|RP|RP|O|R|FR|R|O|F

Rlkr|lo|lRr|P|lO|R|R|O|lO|R|FR|O|R|R|R|O|FR|O|R|R|R|[O|R|F

1280

Table 24 shows how to configure the Feedback Bypass Divider.

Table 24. CDCE62005 Feedback Bypass Divider Settings

FEEDBACK BYPASS DIVIDER

SELBPDIV2 SELBPDIV1 SELBPDIVO DIVIDE RATIO
6.15 6.14 6.13
0 0 0
0 0 1
0 1 0
0 1 1 10
1 0 0 16
1 0 1 20
1 1 0 RESERVED
1 1 1 1(bypass)
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8.3.5.18.1 VCO Select

Table 25 illustrates how to control the dual voltage controlled oscillators.

Table 25. CDCE62005 VCO Select

Vg EIshSe VCO CHARACTERISTICS
BIT NAME — SELVCO
REGISTER.BIT — 6.0 VCO RANGE Fmin (MHz) Fmax (MHz)
0 Low 1750 2046
High 2040 2356

8.3.5.18.2 Prescaler

Table 26 shows how to configure the prescaler.

Table 26. CDCE62005 Prescaler Settings

SETTINGS
SELPRESCB SELPRESCA DIVIDE RATIO
6.2 6.1
0 0 5
1 0 4
0 1 3
1 1 2

8.3.5.18.3 Charge Pump Current Settings

Table 27 provides the settings for the charge pump:

Table 27. CDCD62005 Charge Pump Settings

BIT NAME —
REGISTER.BIT —

CHARGE PUMP SETTINGS

ICPSEL3

ICPSEL2

ICPSEL1

ICPSELO

CHARGE PUMP
CURRENT

6.19

6.18

6.17

6.16

0

0

0

0

50 pA

100 pA

150 pA

200 pA

300 pA

400 pA

600 pA

750 pA

1 mA

1.25 mA

1.5mA

2 mA

2.5 mA

3 mA

3.5 mA

Rrlkr|Rr|kr|kPr|kRr|kr|kr|Oo|lo|o|Oo|o|o|O

Rikr|lkr|lkr|lO|lO|O|O|R|R|FR|R|O|O|O

Rrlr|lo|lo|rRr|r|o|O|rR|r|O|lO|FR|FR|O

Rrlo|lrkr|o|lkr|Oo|r|Oo|r|O|R|O|R|O|R

3.75 mA

Copyright © 2008-2016, Texas Instruments Incorporated

Product Folder Links: CDCE62005

Submit

Documentation Feedback

43


http://www.ti.com/product/cdce62005?qgpn=cdce62005
http://www.ti.com
http://www.ti.com/product/cdce62005?qgpn=cdce62005
http://www.go-dsp.com/forms/techdoc/doc_feedback.htm?litnum=SCAS862G&partnum=CDCE62005

13 TEXAS
CDCE62005 INSTRUMENTS

SCAS862G —NOVEMBER 2008 —REVISED JULY 2016 www.ti.com

8.3.5.18.4 Loop Filter

Figure 29 depicts the loop filter topology of the CDCEG62005. It facilitates both internal and external
implementations providing optimal flexibility.

EXT_LFP EXT_LFN
X X

internal external internal external

Ve

+ R3

PFD/ . W—
cp

c3
Ct

|lr
Al

R2 Cc2 =

L W

Figure 29. CDCE62005 Loop Filter Topology

8.3.5.19 Internal Loop Filter Component Configuration

Figure 29 contains five different loop filter components with programmable values: C1, C2, R2, R3, and C3.
Table 28 shows that the CDCE62005 uses one of four different types of circuit implementation (shown in
Figure 30) for each of the internal loop filter components.

Table 28. CDCE62005 Loop Filter Component Implementation Type

COMPONENT CONTROL BITS USED 'MPL(ES'\geE EiTgﬁTrLO;\é)T YPE
c1 5 a
c2 5 a
R2 5 ¢
R3 2 d
c3 4 b

l
SN
L

T4

ol
w

c2 o1 c.0

I EERERERER
! « 111}
T TTTT

(a) (b)

0

Req

Reg
r4 r3 r2 r1 r0

r.base 1 ro

(c) (d)

Figure 30. CDCE62005 Internal Loop Filter Component Schematics
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Table 29. CDCE62005 Internal Loop Filter — C1 Settings

C1 SETTINGS

BIT NAME —

CAPACITOR
VALUE —

REGISTER.BIT —

EXLFSEL

o

LFRCSEL14

LFRCSEL13

LFRCSEL12

LFRCSEL11

LFRCSEL10

37.5 pF

21.5 pF

10 pF

6.5 pF

1.5 pF

7

N

7

w

7.12

7

[N

7

o

CAPACITOR VALUE

o

External Loop Filter

0 pF

1.5 pF

6.5 pF

8 pF

10 pF

11.5 pF

16.5 pF

18 pF

21.5 pF

OoO|lO|Rr|kP|IkP|IPIOO|lO|O

O|O|rR|FP|O|O|FR|FP|O|OC|O |

P |OlrRr|O|/FRP|O|FRP|O|FRP|O|O |

23 pF

69 pF

70.5 pF

75.5 pF

e

[ SN S =

[ N

Rk |O|O

| O |+ |O

77 pF

Table 30. CDCE62005 Internal Loop Filter — C2 Settings

C2 SETTINGS

BIT NAME —

CAPACITOR VALUE —
REGISTER.BIT —

EXLFSEL

LFRCSEL4

LFRCSEL3

LFRCSEL2

LFRCSEL1

LFRCSELO

— 226 pF

123 pF

87 pF

25 pF

12.5 pF

6 7.4

o

7.3

7.2

7.1

7.0

CAPACITOR VALUE

External Loop Filter

0 pF

12.5 pF

25 pF

37.5pF

87 pF

99.5 pF

112 pF

124.5 pF

123 pF

O/l0olo|lo|lo|lo|lo|lo|o|o|O

P |lkr|lOOjlOjOjO|jlO|O|O|O

OoO|O|FRr|FP|P|PIOO|O|O|O

O|O|FPr|P|IO|O|FRr|P|O|O|O

POk |O|P|O|RP|O|Lr|O|O

135.5 pF

436 pF

448.5 pF

461 pF

NN ==

N SN

N =

|k |O|O

P |O|F—|O

473.5 pF
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Table 31. CDCE62005 Internal Loop Filter — R2 Settings

R2 SETTINGS

BIT NAME — EXLFSEL | LFRCSELY9 | LFRCSELS8 | LFRCSEL7 | LFRCSEL6 | LFRCSEL5
RESISTOR VALUE — — 56.4 k 38.2k 20 k 9k 4k RESISTOR VALUE
REGISTER.BIT — 6.26 7.9 7.8 7.7 7.6 7.5 (kQ)

1 X X X X X External Loop Filter

0 0 0 0 0 0 127.6

0 0 0 0 0 1 123.6

0 0 0 0 1 0 118.6

0 0 0 0 1 1 114.6

0 0 0 1 0 0 107.6

0 0 0 1 0 1 103.6

0 0 0 1 1 0 98.6

0 0 0 1 1 1 94.6

0 0 1 0 0 0 89.4

0 0 1 0 0 1 85.4

0 . . . . . .

0 1 1 1 0 0 13

0 1 1 1 0 1 9

0 1 1 1 1 0

0 1 1 1 1 1 0

Table 32. CDCE62005 Internal Loop Filter — C3 Settings

C3 SETTINGS

BIT NAME — LFRCSEL18 | LFRCSEL17 | LFRCSEL16 | LFRCSEL15

CAPACITOR VALUE — 85 pF 19.5 pF 5.5 pF 2.5 pF

REGISTER.BIT — 7.18 7.17 7.16 7.15 CAPACITOR VALUE

0 0 0 0 pF

0 0 0 1 2.5 pF
0 0 1 0 5.5 pF
0 0 1 1 8 pF
0 1 0 0 19.5 pF
0 1 0 1 22 pF
0 1 1 0 25 pF
0 1 1 1 27.5 pF
1 0 0 0 85 pF
1 0 0 1 87.5 pF
1 1 1 0 104.5 pF
1 1 1 1 107 pF
1 1 1 0 110 pF
1 1 1 1 112.5 pF

Table 33. CDCE62005 Internal Loop Filter — R3 Settings

R3 SETTINGS
BIT NAME — LFRCSEL20 LFRCSEL19
RESISTOR VALUE — 10 k 5k
REGISTER.BIT — 7.20 7.19 RESISTOR VALUE (kQ)
0 0 20
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Table 33. CDCE62005 Internal Loop Filter — R3 Settings (continued)

R3 SETTINGS
BIT NAME — LFRCSEL20 LFRCSEL19
RESISTOR VALUE — 10 k 5k
REGISTER.BIT — 7.20 7.19 RESISTOR VALUE (kQ)
0 1 15
1 0 10
1 1 5

8.3.5.20 External Loop Filter Component Configuration

To implement an external loop filter, set EXLFSEL bit (6.26) high. Setting all of the control switches low that
control capacitors C1 and C2 (see Table 29 and Table 30) remove them from the loop filter circuit. This is
necessary for an external loop filter implementation.

8.3.6 Digital Lock Detect

The CDCE62005 provides both an analog and a digital lock detect circuit. With respect to lock detect, two signals
whose phase difference is less than a prescribed amount are ‘locked’ otherwise they are ‘unlocked’. The phase
frequency detector / charge pump compares the clock provided by the input divider and the feedback divider;
using the input divider as the phase reference. The digital lock detect circuit implements a programmable lock
detect window. Table 34 shows an overview of how to configure the digital lock detect feature. When selecting
the digital PLL lock option, the PLL_LOCK pin will possibly jitter several times between lock and out of lock until
the PLL achieves a stable lock. If desired, choosing a wide loop bandwidth and a high number of successive
clock cycles virtually eliminates this characteristic. PLL_LOCK will return to out of lock, if just one cycle is outside
the lock detect window or if a cycle slip occurs.

Lock Detect Window (Max)
—_——

} Locked
} Unlocked

From Input Divider

From Feedback Divider

From Input Divider

RYaVaVaVaVi From Feedback Divider -
From Input Divider  em———pt -l
PFD/ " From Digital
cp | - To Loop Filter Lock Detect Window Adjust Lock Detector” PLL_LOCK
RYATAYAYAY i 1= Locked
From Feedback Divider =———pp| ReQISter 5 O = Unlocked

(@) (b) (c)
Figure 31. CDCE62005 Digital Lock Detect
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Table 34. CDCE62005 Lock Detect Window

DIGITAL LOCK DETECT

BIT NAME — LOCKW(3) LOCKW(2) LOCKW(1) LOCKW(0)
REGISTER.BIT — 5.25 5.24 5.23 5.22 LOCK DETECT WINDOW

0 0 0 0 1.5ns

0 0 0 1 5.8 ns

0 0 1 0 15.1ns

0 0 1 1 Reserved

0 1 0 0 3.4 ns

0 1 0 1 7.7ns

0 1 1 0 17.0 sn

0 1 1 1 Reserved

1 0 0 0 5.4ns

1 0 0 1 9.7 ns

1 0 1 0 19.0 ns

1 0 1 1 Reserved

1 1 0 0 15.0 ns

1 1 0 1 19.3 ns

1 1 1 0 28.6 ns

1 1 1 1 Reserved

8.3.7 Crystal Input Interference

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 CDCE62005 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 CDCE62005 has been characterized with 10-pF parallel resonant crystals. The input crystal oscillator stage
in the CDCEG62005 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.
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The normalized frequency error of the crystal, as a result of load capacitance mismatch, can be calculated as
Equation 8:

.o o
f 2CLr*+Co) 2(CLa*Co)
where

« Afis the frequency error of the crystal

« fis the rated frequency of the crystal

« Cgis the motional capacitance of the crystal

+ C_Ris the rated load capacitance for the crystal

e Cgis the shunt capacitance of the crystal

+ C_4is the actual load capacitance in the implemented PCB for the crystal (8)

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 CS) 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: Cy = 7 pF, Cs = 10 puF, and C g = 12 pF. In
order to meet the required frequency error, calculate C_, using Equation 8 to be 17 pF. Subtracting C,_ g from
C_a, results in 5 pF. Take care to ensure that the sum of the crystal stray capacitance and board parasitic
capacitance is less than the calculated 5 pF during printed circuit board (PCB) layout with the crystal and the
CDCEG62005. 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 very 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.

8.3.8 VCO Calibration

The CDCE62005 includes two on-chip LC oscillator-based VCOs with low phase noise covering a frequency
range of 1.75 GHz to 2.356 GHz. The VCO must be calibrated to ensure proper operation over the valid device
operating conditions. VCO calibration is controlled by the reference clock input. This calibration requires that the
PLL be set up properly to lock the PLL loop and that the reference clock input be present.

The device enters self-calibration of the VCO automatically at power up at device default mode, after the
registers have been loaded from the EEPROM and an input clock signal is detected. If there is no input clock
available during power up, the VCO will wait for the reference clock before starting calibration.

If the input signal is not valid during self-calibration, it is necessary to re-initiate VCO calibration after the input
clock signal stabilizes.

NOTE
Re-calibration is also necessary anytime a PLL setting is changed (for example, divider
ratios in the PLL or loop filter settings are adjusted).

VCO calibration can be initiated by writing to register 6 bits 27 and 22 or register 8 bit 7 (/SLEEP bit).
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Table 35. VCO Calibration Method Through Register Programming

S RE VCO CALIBRATION MECHANISM® REMARKS
1 VCO calibration starts at ENCAL bit (Register 6 bit 22) The outputs turn off for the duration of the calibration, which
toggling low-to-high. are a few ns. This implementation is recommended when the
VCO needs to be re-calibrated quickly after a PLL setting was
changed. No device block is powered down during this
calibration.
0 Device is powered down when SLEEP bit (Register 8 bit | All outputs are disabled while SLEEP bit is zero. This
7) is toggle 1-to-0. After asserting SLEEP from zero to implementation is an alternative implementation to option
one the VCO becomes calibrated. one. It takes a longer duration, as all device blocks are
powered down while SLEEP is low.

(1) A VCO calibration is also initiated if the external PD pin is toggle high-low-high and the ENCAL_MODE bit (Register 6 bit 27) is preset to
0. In this case all EEPROM registers become reloaded into the device.

8.3.9 Startup Time Estimation

The CDCEG62005 startup time can be estimated based on the parameters defined in Table 36 and graphically
shown in Figure 32. See also CDCE62005 SERDES Startup Mode.

Table 36. Startup Time Dependencies

PARAMETER DEFINITION DESCRIPTION METHOD OF DETERMINATION
toul Power-up time (low | Power-supply rise time to low limit of Power On Reset Time required for power supply to ramp
limit) (POR) trip point to 2.27 V
toun Power-up time (high | Power-supply rise time to high limit of Power On Reset | Time required for power supply to ramp
limit) (POR) trip point to 2.64 V
trsu Reference start-up | After POR releases, the Colpitts oscillator is enabled. 500 pus best-case and 800 us worst-case
time This start-up time is required for the oscillator to (This is only for crystal connected to
generate the requisite signal levels for the delay block AUX IN)
to be clocked by the reference input
tdelay Delay time Internal delay time generated from the clock. This delay | tgelay = 16384 X tig
provides time for the oscillator to stabilize. tiq = period of input clock to the input
divider
tvco_caL VCO calibration time | VCO calibration time generated from the PFD clock. tyco_caL = 550 X tprp
This process selects the operating point for the VCO tpep = period of the PFD clock
based on the PLL settings.
tpLL Lock PLL lock time Time required for PLL to lock within £10 ppm of tpLL_Lock = 3/LBW
reference frequency LBW = PLL Loop Bandwidth
Reference
Power up Startup Delay VCO Calibration PLL Lock
;%*—u]’ T M 3
s |eev_ ______ /
3 !
I
E : | I I I I
| | | I I I
| | | I I I
|
|
|
|
T i -
tain ! | e | Time {3) 1 oo 1 tris ek i
' - tdel.a\' ' -
Figure 32. Start-up Time Dependencies
50 Submit Documentation Feedback Copyright © 2008-2016, Texas Instruments Incorporated

Product Folder Links: CDCE62005


http://www.ti.com/product/cdce62005?qgpn=cdce62005
http://www.ti.com
http://www.ti.com/product/cdce62005?qgpn=cdce62005
http://www.go-dsp.com/forms/techdoc/doc_feedback.htm?litnum=SCAS862G&partnum=CDCE62005

13 TEXAS
INSTRUMENTS CDCE62005

www.ti.com SCAS862G —NOVEMBER 2008 —REVISED JULY 2016

8.3.10 Analog Lock Detect

Figure 33 shows the Analog Lock Detect circuit. Depending upon the phase relationship of the two signals
presented at the PFD/CP inputs, the lock detect circuit either charges (if the PLL is locked) or discharges (if PLL
is unlocked) the circuit shown via 110pA current sources. An external capacitor determines the sensitivity of the
lock detect circuit. The value of the capacitor determines the rate of change of the voltage presented on the
output pin PLL_LOCK and hence how quickly the PLL_LOCK output toggles based on a change of PLL locked
status. The PLL_LOCK pin is an analog output in analog lock detect mode.

Vout = L>< ixt
C 9)
Solving for t yields:
t — VOUt XC
i (10)
Vy = 0.55 x Ve (12)
VL =0.35 x VCC (12)
For Example, let:
C=10nF
VCC =33V.. VH =1.8V= Vout
1.8x10n
t=—2N < 164 ps
110 (13)
Vcce
110 UA
—> \ Locked
PLL_LOCK
Lock_I /_D'I i _ET To Host
From Input Divider M I I
PFD/ 110 uA - -
vy | CP
From Feedback Divider =—————
Figure 33. CDCE62005 Analog Lock Detect
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8.4 Device Functional Modes

8.4.1 Fan-Out Buffer

Each output of the CDCE62005 can be configured as a fan-out buffer (divider bypassed) or fan-out buffer with
divide and skew control functionality.

PRI_REF
Divide by 1: Up to 1500 MHz
Otherwise: Up to 1175 MHz

SEC_REFE

N

uorP

—| 1-180 |—
UON

VYV

\

Up to 5 Outputs:
LVPECL or LVDS

T
L] L]
NG ° Up to 10 Outputs:
|— u4pP LVCMOS
/1-/80 I—
—I U4N

/
Figure 34. CDCE62005 Fan-out Buffer Mode

8.4.2 Clock Generator
The CDCE62005 can generate 5-10 low noise clocks from a single crystal as follows:

XTAL/ Feedback | |

Divider PFD/ @ Output uo
AUX IN — Prescaler -
Smart | [~ mput || CP o @ Divider 0 UON
MUX Divider
— .
1

Output
Divider 4 U4N

Figure 35. CDCE62005 Clock Generator Mode

8.4.3 Jitter Cleaner — Mixed Mode

The following table presents a common scenario. The CDCE62005 must generate several clocks from a
reference that has traversed a backplane. In order for jitter cleaning to take place, the phase noise of the on-
board clock path must be better than that of the incoming clock. The designer must pay attention to the
optimization of the loop bandwidth of the synthesizer and understand the phase noise profiles of the oscillators
involved. Further, other devices on the card require clocks at frequencies not related to the backplane clock. The
system requires combinations of differential and single-ended clocks in specific formats with specific phase
relationships.

NOTE
Pay special attention when using the universal inputs with two different clock sources. Two
clocks derived from the same source may use the internal bias generator and internal
termination network without jitter performance degradation. However, if their origin is from
different sources ( two independent oscillators, for example) then sharing the internal bias
generator can degrade jitter performance significantly.
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Device Functional Modes (continued)
Table 37. Clock Frequencies

CLOCK FREQUENCY INPUT/OUTPUT FORMAT NUMBER CDCE62005 PORT COMMENT
10.000 MHz Input LVDS 1 SEC_REF Low end crystal oscillator
30.72 MHz Input LVDS 1 PRI_REF Reference from backplane
122.88 MHz Output LVDS 1 uo SERDES Clock
491.52 MHz Output LVPECL 1 U1l ASIC
245.76 MHz Output LVPECL 1 u2 FPGA
30.72 MHz Outputs LVCMOS 2 u3 ASIC
10.000 MHz Outputs LVCMOS 2 u4 CPU, DSP
30.72 MHz \
122.88 MHz
10.00 MHz /
Reterence — \
_Dlwder 49152 MHz

11:12:HiZz

o>

Outpu
Divider 2

245.76 MHz

bt @ 30.72 MH
| Divider I o . z
PCFE/ — % — Prescaler | Outpu
eedbacl Divider 3
ol )
N
| 10 MHz
Output
Divider 4 10 MHz

MY

“
Figure 36. CDCE62005 Jitter Cleaner Example

8.4.3.1 Clocking ADCs with the CDCE62005

High-speed analog to digital converters incorporate high input bandwidth on both the analog port and the sample
clock port. Often the input bandwidth far exceeds the sample rate of the converter. Engineers regularly
implement receiver chains that take advantage of the characteristics of bandpass sampling. This implementation
trend often causes engineers working in communications system design to encounter the term clock limited
performance. Therefore, it is important to understand the impact of clock jitter on ADC performance. Equation 14
shows the relationship of data converter signal to noise ratio (SNR) to total jitter.

1
SNR e = 20l0g;o| ————
jitter 10 |:2TrfinJ|ttertota| } (19)
Total jitter comprises two components: the intrinsic aperture jitter of the converter and the jitter of the sample
clock:

jitter, ) = J (jitterapc ) + (jittercuk )’ (15)

With respect to an ADC with N-bits of resolution, ignoring total jitter, DNL, and input noise, the following equation
shows the relationship between resolution and SNR:

SNRADC :602N+176 (16)
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Figure 37 plots Equation 14 and Equation 16 for constant values of total jitter. When used in conjunction with
most ADCs, the CDCE62005 supports a total jitter performance value of <1 ps.

Data Converter Jitter Requirements

140 26
130 24
120 = 22
110 < 20
138 100 fs - 18

m 80 50 fs T 16

=3 / - 14

=z 70 > 1

2 60 n 12

50 bl 4 10
40 1ps -- 8
30 350 fs - 6
20 = 4
10 + 2
0 0
1 10 100 1000 10000

Figure 37. Data Converter Jitter Requirements

8.4.3.2 CDCE62005 SERDES Startup Mode

A common scenario involves a host communicating to a satellite system via a high-speed wired communications
link. Typical communications media might be a cable, backplane, or fiber. The reference clock for the satellite
system is embedded in the high speed link. This reference clock must be recovered by the SERDES, however,
the recovered clock contains unacceptable levels of jitter due to a degradation of SNR associated with
transmission over the media. At system startup, the satellite system must self-configure prior to the recovery and
cleanup of the reference clock provided by the host. Furthermore, upon loss of the communication link with the
host, the satellite system must continue to operate albeit with limited functionality. Figure 38 shows a block
diagram of an optical based system with such a mechanism that takes advantage of the features of the
CDCE62005:

| Data

— O  1serDES | Cleaned Clock ASIC

E
ASIC Clock
—

CDCE62005

Recovered Clock

I

Figure 38. CDCE62005 SERDES Startup Overview

The functionality provided by the Smart Multiplexer provides a straightforward implementation of a SERDES
clock link. The Auxiliary Input provides a startup clock because it connects to a crystal. The on-chip EEPROM
determines the default configuration at power-up. Therefore, the CDCE62005 requires no host communication to
begin cleaning the recovered clock once it is available. The CDCE62005 immediately begins clocking the
satellite components including the SERDES using the crystal as a clock source and a frequency reference. After
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the SERDES recovers the clock, the CDCE62005 removes the jitter via the on-chip synthesizer/loop filter. The
recovered clock from the communications link becomes the frequency reference for the satellite system after the
smart multiplexer automatically switches over to it. The CDCE62005 applies the cleaned clock to the recovered
clock input on the SERDES, thereby establishing a reliable communications link between host and satellite
systems.

[y

Cleaned Clock

[ ;
R ! Synthesizer Output Blocks
0O SERDES »R— Block
Recovered Clock Output | =
Channel 0
Start-up/ Smart
Back-up MUX
Clock
Frequency Output |
|> . Synthesizer Channel 1 R
= Input
I Block
Output =
= Interface [T |LChamnel 2 E
X - To Satellite
Interface . & System
& fas] Dovie Control o "
K] Registers omponents
Control Block Ll Output =
i Channel 3
EEPROM b Output | =
Channel 4

Figure 39. CDCE62005 SERDES Startup Mode

8.5 Programming

8.5.1 Interface and Control Block

The Interface and Control Block includes a SPI interface, three 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 CDCE62005.

8.5.1.1 Serial Peripheral Interface (SPI)

The serial interface of CDCE62005 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
CDCEG62005 is a slave. The SPI consists of four signals:
SPI_CLK: Serial Clock (Output from Master)
The CDCE62005 clocks data in and out on the rising edge of SPI_CLK. Data transitions
therefore occur on the falling edge of the clock.
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.

The CDCEG62005 implements data fields that are 28-bits wide. In addition, it contains 9 registers, each
comprising a 28 bit data field. Therefore, accessing the CDCE62005 requires that the host program append a 4-
bit address field to the front of the data field as follows:
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Programming (continued)

Device Register N

|27]26] 25][24] 23] 22] 21] 20] 10] 18] 17[16] 15[ 14] 3] 12 1 [10] o [ 8 [ 7 [ 6 [ 5 [ 4| 3 [ 2 [ 1] 0]

)
i :
isren !
:SPI Register | Address
! | Bits
1 Data Bits (28) : (4) '
Lastin/ First In/
1 3 Fi
Last out 3 N irst Out
———» [27]20]25][24]23] 2221 0] 10 18] 17[16 15[ 4] 13]12] 11 [10][ o [ [ 7 [ [ s [ 4 [ 3] 2] 1 0] mmmg —
\.,\.. } /
SPI Master (Host) SPI Slave (CDCE62005) \‘-\,. /’ /
SPI_CLK »| sPI_cLk SPI_CE. &G // //
PICLK R 4
SPI_MOSI »{ SPI_MOSI SPI_C . ’A r/
SPI_MOSI D2 e | B 3 3 2 2 2 N 0 Y 3 23 K 2 I I K N
SPI_MISO | SPI_MISO
SPI_LE £ SPI_LE SPI_MISO R

Figure 40. CDCE62005 SPI Communications Format

8.5.1.2 CDCE62005 SPI Command Structure

The CDCE62005 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 38 provides a summary of the CDCE62005 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 CDCE62005 back to the host. This
command specifies the address of the register of interest in the data field.
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Table 38. CDCE62005 SPI Command Structure

DATA FIELD (28 Bits) ADDR FIELD
(4 BITS)
REGISTER OPERATION NVM 2726|2524 |23|22|21|20(19|18|17(16|15|14|13|12|11|10( 9 (8|7 |6 |5|4|3|2|1|0|3|2]|1 0
0 Write to RAM Yes XX | 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 XX | X[ X[ X|X[X|X|X[X[|X|X[X]|X|X[X]|X[IX]|X|X[X|X|X[X|X|X[|X|X|]0]0]|O 1
2 Write to RAM Yes XXX | X|X|X[X]|X|IX|X[|X[X|X[|[X]|X[X]|X]|X[X|X[|X[X|IX]|X|X|X|X|X]0|O0]|1 0
3 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 1
4 Write to RAM Yes XXX | 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]|]O0|1]|O0 0
5 Write to RAM Yes XX | 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 1
6 Write to RAM Yes XX | 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 XX | X[ X[ X|X[X|X|X[X[|X|X[X]|X|X[X]|X[IX]|X|X[X|X|X[X|X|X[|X|X|0]1]|1 1
8 Status/Control No XXX | XX X[ X]|X|IX|X[X[X|X[|[X]|X[X]|X]|X[X|X[|X[X|IX]|X|X|X|X|X]1|]0]|O0 0
Instruction Read Command No o|oflo|0}jO|jO|O|O|O|O|]O|lO|O|lO|O|O|O|O|O|O|O|O|O0O|O|A|]A|A|A|[L1]|1]|1 0
Instruction RAM EEPROM Unlock ojojojojojojojojojojojojojojojojojojojojojojojojojo0|jO0|1|1|1]|1 1
Instruction RAM EEPROM Lock @ ojojojojojojojojojojojojojojojoj1j0f1j0(o0jo0j0j0j0|0O|1|1|1|1]|1 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
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The CDCE62005 on-board EEPROM has been factory preset to the default settings listed in Table 39.

Table 39. Register and Default Setting

REGISTER DEFAULT SETTING
REGO0000 8184032
REGO0001 8184030
REG0002 8186030
REGO0003 EB86030
REG0004 0186031
REGO0005 101COBE
REGO0006 04BE19A
REGO0007 BDOO0O37F

The Default configurations programmed in the device is set to: Primary and Secondary are set to LVPECL ac-
coupled termination and the Auxiliary input is enabled. The Smart Mux is set to auto select among Primary,
Secondary and Auxiliary. Reference is set at 25MHz and the dividers are selected to run the VCO at 1875MHz.

* Output 0 & 1 are set to output 156.25MHz with LVPECL signaling
e Output 2 is set to output 125MHz/ LVPECL

* Output 3 is set to output 125MHz/ LVDS

* Output 4 is set to output 125MHz/ LVCMO

8.5.1.3 SPI Interface Master

The Interface master can be designed using a FPGA or a micro controller. The CDCD62005 acts as a slave to
the SPI master. The SPI Master should be designed to issue none consecutive read or write commands. The
SPI clock should start and stop with respect to the SPI_LE signal as shown in Figure 41. SPI_MOSI, SPI_CLK,
and SPI_LE are generated by the SPI Master. SPI_MISO is gnererated by the SPI slave the CDCE62005.
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Figure 41. CDCE62005 SPI Read/Write Command
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8.5.1.4 SPI Consecutive Read/Write Cycles to the CDCE62005

Figure 42 illustrates how two consecutive SPI cycles are performed between a SPI Master and the CDCE62005
SPI Slave.

SPI Master
ettt bl SPI Slave
 SPLMISO b TN s —<F
|
SPI_MOSI |

l —{>r T — >
! SPI_CLK —DI' nnnAnRRARRNARANARANARANAANNAR nnnAnnnARnnAnnn —D—
| - B TR HH R HHHHHHHHH AT T

| spi LE —D:‘ 1 J I ——>-

L=
Figure 42. Consecutive Read/Write Cycles

8.5.1.5 Writing to the CDCE62005

Figure 43 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 CDCE62005,
data transitions occur on the falling edge of SPI_CLK. A rising edge on SPI_LE signals to the CDCE62005 that
the transmission of the last bit in the stream (Bit 31) has occurred.

smek__ /N ML N\ S
N

. -
SPI_MOSI gito X _ Bit1 ,< Bit2g X _ Bit 30X __ Bit31

SPI _LE_\ /_

Figure 43. CDCE62005 SPI Write Operation

8.5.1.6 Reading from the CDCE62005

Figure 44 shows how the CDCE62005 executes a Read Command. The SPI master first issues a Read
Command to initiate a data transfer from the CDCE62005 back to the host (see Table 40). This command
specifies the address of the register of interest. By transitioning SPI_LE from a low to a high, the CDCE62005
resolves the address specified in the appropriate bits of the data field. The host drives SPI_LE low and the
CDCEG62005 presents the data present in the register specified in the Read Command on SPI_MISO.

SPLEK_ /N /N N\

sPi_Mos! Bitdo X Bit31 X’

SPI_MISO ) {Bito=0 X Bit1

SPI_LE /_““—\

Figure 44. CDCE62005 Read Operation
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8.5.1.7 Writing to EEPROM

After the CDCE62005 detects a power-up and completes a reset cycle, it copies the contents of the on-board
EEPROM into the Device Registers. Therefore, the CDCE62005 initializes into a known state pre-defined by the
user. The host issues one of two special commands shown in Table 38 to copy the contents of Device Registers
0 through 7 (a total of 184 bits) into EERPOM. They include:

e Copy RAM to EEPROM - Unlock, Execution of this command can happen many times.
e 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 CDCE62005 for at
least 50 ms to allow the EEPROM to complete the write cycle and to avoid the possibility of EEPROM corruption.

8.5.2 Device Configuration

The Functional Description Section described four different functional blocks contained within the CDCE62005.
Figure 45 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.

X \ Synthesizer Output Blocks
L~ Block
X \ Smart - 8ﬁtput 0 4>_&
/ MUX anne
= >_
Frequency Output
Synthesizer Channel 1 —X
Input
Block
Output \ X
Channel 2
Interface v
X Interface ) &
& <» DOVIce Control
X<—| control Registers Block output
ry Channel 3 X
\
Output |
EEPROM Channel 4 > X

Figure 45. CDCEG62005 Circuit Blocks

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

l Register 5

[5][4][3][2]~
52

Figure 46. Device Register Reference Convention

RAM Bit Number (s)

Register Number (s)
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8.6 Register Maps

8.6.1 Device Registers: Register 0 Address 0x00

Table 40. CDCE62005 Register 0 Bit Definitions

RAM BIT NAME RELATED DESCRIPTION/FUNCTION
BIT BLOCK
0 DIV2PRIX Primary Pre-Divider Selection for the Primary Reference EEPROM
1 DIV2PRIY Reference (X,Y)=00:3-state, 01:Divide by 1, 10:Divide by 2, 11:Reserved EEPROM
2 RESERVED Must be set to 0 EEPROM
3 RESERVED Must be set to 0 EEPROM
4 OUTMUXOSELX Output 0 OUTPUT MUX 0 Select. Selects the Signal driving Output Divider O EEPROM
5 OUTMUXOSELY Output 0 (X,Y) = 00: PRI_REF, 01:SEC_REF, 10:SMART_MUX, 11:VCO_CORE EEPROM
6 PHOADJCO Output 0 EEPROM
7 PHOADJC1 Output 0 EEPROM
8 PHOADJC2 Output 0 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 0 EEPROM
15 OUTODIVRSEL2 Output 0 EEPROM
16 OUTODIVRSEL3 Output 0 OUTPUT DIVIDER 0 Ratio Select EEPROM
17 OUTODIVRSEL4 Output 0 EEPROM
18 OUTODIVRSELS Output 0 EEPROM
19 OUTODIVRSEL6 Output 0 EEPROM
o | ovmouse | owwo [y smiod meders dead
High Swing LVPECL When set to 1 and Normal Swing when set to 0.
= HISWINGLVPECLO Output 0 : :I txgggl_sbirff:\r/:zssleslescetileedcii tohﬁt;?uitgl;:izg?vgi;llvt\;g ;gz iltig;?lzrsi?rt:lieslz\ilteils.(ls)et to 1 and Normal LVPECL if it EEPROM
is setto 0.

22 CMOSMODEOPX Output 0 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

LVPECL 0 0 0 0 0 1
27 OUTBUFSELOY Output 0 LVDS 0 ! 0 ! ! ! EEPROM

LVCMOS See Settings Above 0 0

Output Disabled o[ 1 [ o |1 1] o

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

(1) Set RegisterR0.21 to 0 for LVDS and LVCMOS outputs
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8.6.2 Device Registers: Register 1 Address 0x01

Table 41. CDCE62005 Register 1 Bit Definitions

RAM BIT BIT NAME RELATED DESCRIPTION/FUNCTION
BLOCK
0 DIV2SECX Secondary Pre-Divider Selection for the Secondary Reference EEPROM
1 DIV2SECY Reference | (X,Y)=00:3-state, 01:Divide by 1, 10:Divide by 2, 11:Reserved EEPROM
2 RESERVED Must be set to 0 EEPROM
3 RESERVED Must be set to 0 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:SMART_MUX, 11:VCO_CORE 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 OUTI1DIVRSEL2 Output 1 EEPROM
16 OUT1DIVRSEL3 Output 1 OUTPUT DIVIDER 1 Ratio Select EEPROM
17 OUT1DIVRSEL4 Output 1 EEPROM
18 OUTI1DIVRSELS Output 1 EEPROM
19 OUT1DIVRSEL6 Output 1 EEPROM
0 | ouriowse | oms |l i ve g dei
High Swing LVPECL When set to 1 and Normal Swing when set to 0
. ) - 1
2 HISWINGLVPECL1 Output 1 : :: tx(P:l’\EACC)LSb?Jrff:\r/iss;sleii:eZCttEZ [git;?;1gl\2i;gl\7valvl\;! :E:’Z: :Egtzzrsi?m‘ieslz\ilteils.(s)et to 1 and Normal LVPECL if it EEPROM
is setto 0.
22 CMOSMODE1PX Output 1 LVCMOS mode select for OUTPUT 1 Positive Pin. EEPROM
23 CMOSMODELPY Output 1 (X,Y)=00:Active, 10:Inverting, 11:Low, 01:3-State EEPROM
24 CMOSMODE1INX Output 1 LVCMOS mode select for OUTPUT 1 Negative Pin. EEPROM
o5 CMOSMODELNY 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
LVDS 0 1 0 1 1 1
27 OUTBUFSEL1Y Output 1 EEPROM
LVCMOS See Settings Above* 0 0
Output Disabled o [ 1] o [ 1]1]o
* Use Description for Bits 22,23,24 and 25 for setting the LVCMOS Outputs

(1) Setthe R1.21 to O for LVDS and LVCMOS outputs
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8.6.3 Device Registers: Register 2 Address 0x02

Table 42. CDCE62005 Register 2 Bit Definitions

RAM BIT BIT NAME RELATED DESCRIPTION/FUNCTION
BLOCK
0 REFDIVO Reference | Reference Divider Bit 0 EEPROM
1 REFDIV1 Divider | Reference Divider Bit 1 EEPROM
2 RESERVED Must be set to 0 EEPROM
3 RESERVED Must be set to 0 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:SMART_MUX, 11:VCO_CORE 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 OUT2DIVRSEL5S Output 2 EEPROM
19 OUT2DIVRSEL6 Output 2 EEPROM
0 | oumonse | owwz |t be v Gl
High Swing LVPECL When set to 1 and Normal Swing when set to 0.
2 HISWINGLVPEC2 Output 2 : :: tng'\EACOLSbZrﬁ:\r/IiDsSs;SIescizdtﬁg tgﬁtglﬁlglxi;gla/ﬁlv;! ::)?; zlig;:(:zrsi?m?sli\iltei;(:l:et to 1 and Normal LVPECL if EEPROM
itis setto 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
o5 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
LVDS 0 1 0 1 1 1
27 OUTBUFSEL2Y Output 2 EEPROM
LVCMOS See Settings Above 0 0
Output Disabled o[ 1] o [1]1]o0
* Use Description for Bits 22,23,24 and 25 for setting the LVCMOS Outputs
(1) Setthe R2.21 to O for LVDS and LVCMOS outputs
Copyright © 2008-2016, Texas Instruments Incorporated Submit Documentation Feedback 63

Product Folder Links: CDCE62005


http://www.ti.com/product/cdce62005?qgpn=cdce62005
http://www.ti.com
http://www.ti.com/product/cdce62005?qgpn=cdce62005
http://www.go-dsp.com/forms/techdoc/doc_feedback.htm?litnum=SCAS862G&partnum=CDCE62005

CDCE62005

13 TEXAS
INSTRUMENTS

SCAS862G —NOVEMBER 2008 —REVISED JULY 2016

www.ti.com

8.6.4 Device Registers: Register 3 Address 0x03

Table 43. CDCE62005 Register 3 Bit Definitions

RAM BIT BIT NAME RELATED DESCRIPTION/FUNCTION
BLOCK
0 REFDIV2 Rgfmgfe Reference Divider Bit 2. EEPROM
1 RESERVED Must be set to 0. EEPROM
2 RESERVED Must be set to 0. EEPROM
3 RESERVED Must be set to 0. EEPROM
4 OUTMUXSSELX 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:SMART_MUX, 11:VCO_CORE 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
20 | ourdwseL | owmts | ltel o der o enaed
High Swing LVPECL When set to 1 and Normal Swing when set to 0.
; ) ; a
2L | HSWINGLYPEC | i3 | e e Ot i i s 3000 mher o i st 0 1 and Nomal LpECL 1 | EEPROM
is setto 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
LVDS 0 1 0 1 1 1
27 OUTBUFSEL3Y Output 3 EEPROM
LVCMOS See Settings Above* 0 0
Output Disabled o[ 1 [o 1] 0
* Use Description for Bits 22,23,24 and 25 for setting the LVCMOS Outputs

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

Table 44. CDCE62005 Register 4 Bit Definitions

RAM BIT BIT NAME RELATED DESCRIPTION/FUNCTION
BLOCK
0 RESERVED — This bit must be setto a 1 EEPROM
0_ (default): Output_s have_ deterministic de!ay relative to low-to-high pulse of SYNC pin when the EEPROM SYNC
L] SmeMODEL | oums | e e A i e e SYRC sna's
synchronized with the reference input
2 RESERVED Must be set to 0 EEPROM
3 RESERVED Must be set to 0 EEPROM
4 OUTMUX4SELX 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_MUX, 11:VCO_CORE 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 PH4ADJC5 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 OUT4DIVRSELS Output 4 EEPROM
19 OUT4DIVRSEL6 Output 4 EEPROM
0 | outonse | ouse |gmensaio0ve duers deaed
High Swing LVPECL When set to 1 and Normal Swing when set to 0.
2 HISWINGLVPEC4 Output 4 : :: txsggf;jﬁz’iﬁ;;‘i&cii tgitguitglxizglcvalvgg ;:)al;/n :tigt:irsi?r:;\?slf)::(eilé(zet to 1 and Normal LVPECL if it EEPROM
is setto 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
LVDS 0 1 0 1 1 1
27 OUTBUFSEL4Y Output 4 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) Setthe R4.21 0 for LVDS and LVCMOS outputs
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8.6.6 Device Registers: Register 5 Address 0x05

Table 45. CDCE62005 Register 5 Bit Definitions

RAM BIT NAME RELATED BLOCK DESCRIPTION/FUNCTION
BIT
0 INBUFSELX INBUFSELX Input Buffer Select (LVPECL,LVDS or LVCMOS) EEPROM
1 INBUFSELY INBUFSELY Reg5[1:0]=00=LVCMOS EEPROM
Reg5[1:0]=01=reserved
Reg5[1:0]=10=LVPECL
Reg5[1:0]=11=LVDS
2 PRISEL When EECLKSEL = 1; EEPROM
3 SECSEL Bit (2,3,4) 100 — PRISEL, 010 — SECSEL , 001 — AUXSEL EEPROM
Smart MUX 110 — Auto Select (PRI then SEC)
4 AUXSEL® 111 - Auto Select (PRI then SEC and then AUX) EEPROM

When EECLKSEL = 0, REF_SEL pin determines the Reference Input to the Smart Mux circuitry.

If EEPROM Clock Select Input is set to 1 The Clock selections follows internal EEPROM settings and ignores
5 EECLKSEL Smart MUX REF_SEL Pin status, when Set to 0 REF_SEL is used to control the Mux, Auto Select Function is not EEPROM
available and AUXSEL is not available.

6 ACDCSEL Input Buffers If set to 1 DC Termination, If set to 0 AC Termination EEPROM
7 HYSTEN Input Buffers If set to 1 Input Buffers Hysteresis Enabled. It is not recommended that Hysteresis be disabled. EEPROM
8 | PRLTERMSEL | mpusuters |\ 200 D iaton crity Disabled EEPROM
9 PRIINVBB Input Buffers If set to O Primary Input Negative Pin Biased with Internal VBB Voltage. EEPROM
10 SECINVBB Input Buffers If set to 0 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 Must be set to 0 EEPROM
13 RESERVED Must be set to 0 EEPROM
14 SELINDIVO VCO Core EEPROM
15 SELINDIV1 VCO Core EEPROM
16 SELINDIV2 VCO Core EEPROM
17 SELINDIV3 VCO Core . EEPROM
INPUT DIVIDER Settings S —
18 SELINDIV4 VCO Core EEPROM
19 SELINDIV5 VCO Core EEPROM
20 SELINDIV6 VCO Core EEPROM
21 SELINDIV7 VCO Core EEPROM
22 LOCKW(0) PLL Lock See Table 34 EEPROM
23 LOCKW(1) EEPROM
24 LOCKW(2) EEPROM
25 LOCKW(3) EEPROM
26 LOCKDET PLL Lock glfl:gr\%ir S'f:gosjéir;t (I)(;(.;Igcekvsgiétlifosnest-to 0 it triggers after the first lock detection if set to 1 it triggers lock EEPROM
27 ADLOCK PLL Lock Selects Digital PLL_LOCK 0 ,Selects Analog PLL_LOCK 1 EEPROM

(1) Ifthe AUXSEL bitis setto 1, a crystal must be connected to the AUXIN input properly (see the Crystal Input Interface section).
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8.6.7 Device Registers: Register 6 Address 0x06

Table 46. CDCE62005 Register 6 Bit Definitions

RAM BIT BIT NAME RELATED BLOCK DESCRIPTION/FUNCTION

0 SELVCO VCO Core VCO Select, 0:VCO1(low range), 1:VCO2(high range) EEPROM

1 SELPRESCA VCO Core EEPROM
PRESCALER Setting.

2 SELPRESCB VCO Core EEPROM

3 SELFBDIVO VCO Core EEPROM

4 SELFBDIV1 VCO Core EEPROM

5 SELFBDIV2 VCO Core EEPROM

6 SELFBDIV3 VCO Core EEPROM
FEEDBACK DIVIDER Setting

7 SELFBDIV4 VCO Core EEPROM

8 SELFBDIV5S VCO Core EEPROM

9 SELFBDIV6 VCO Core EEPROM

10 SELFBDIV7 VCO Core EEPROM

11 RESERVED Must be set to 0 EEPROM

12 SEC_TERMSEL Input Buffers If Set to Secondary Input Buffer Intgrngl Ter_mlr!atlon_ Enabled EEPROM
If set to 1 Secondary Internal Termination circuitry Disabled

13 SELBPDIVO VCO Core EEPROM

14 SELBPDIV1 VCO Core BYPASS DIVIDER Setting (6 settings + Disable + Enable) EEPROM

15 SELBPDIV2 VCO Core EEPROM

16 ICPSELO VCO Core EEPROM

17 ICPSEL1 VCO Core EEPROM
CHARGE PUMP Current Select (see Table 27)

18 ICPSEL2 VCO Core EEPROM

19 ICPSEL3 VCO Core EEPROM

20 SYNC_MODE2 VCO Core When set to 0, outputs are synchronized to the reference input on the low-to-high pulse on SYNC pin or EEPROM
bit. When set to 1, outputs are synchronized to the SYNC low-to-high pulse

21 CPPULSEWIDTH VCO Core If set to 1=wide pulse, O=narrow pulse EEPROM
Enable VCO Calibration Command. To execute this command a rising edge must be generated (that is,

22 ENCAL VCO Core Write a LOW followed by a high to this bit location). This will initiate a VCO calibration sequence only if EEPROM
Calibration Mode = Manual Mode (that is, Register 6 bit 27 is HIGH).

23 RESERVED Must be set to 0 EEPROM

24 AUXOUTEN Output AUX Enable Auxiliary Output when set to 1. EEPROM
Select the Output that will driving the AUX Output;

25 AUXFEEDSEL Output AUX Low for Selecting Output Divider 2 and High for Selecting Output Divider 3 EEPROM
When Set to 1 External Loop filter is used.

2 EXLFSEL Vit . . EEPROM

6 S €O Core When Set to 0 Internal Loop Filter is used. o

1: Calibration Mode = Manual Mode. In this mode, a calibration will be initiated if a rising edge is asserted

27 ENCAL_MODE PLL Calibration on ENCAL (Register 6 Bit 22). EEPROM
0: Calibration Mode = Startup Mode.
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8.6.8 Device Registers: Register 7 Address 0x07

Table 47. CDCE62005 Register 7 Bit Definitions

RAM BIT BIT NAME RELATED BLOCK DESCRIPTION/FUNCTION
0 LFRCSELO VCO Core Loop Filter Control Setting EEPROM
1 LFRCSEL1 VCO Core Loop Filter Control Setting EEPROM
2 LFRCSEL2 VCO Core Loop Filter Control Setting EEPROM
3 LFRCSEL3 VCO Core Loop Filter Control Setting EEPROM
4 LFRCSEL4 VCO Core Loop Filter Control Setting EEPROM
5 LFRCSEL5 VCO Core Loop Filter Control Setting EEPROM
6 LFRCSEL6 VCO Core Loop Filter Control Setting EEPROM
7 LFRCSEL7 VCO Core Loop Filter Control Setting EEPROM
8 LFRCSEL8 VCO Core Loop Filter Control Setting EEPROM
9 LFRCSEL9 VCO Core Loop Filter Control Setting EEPROM
10 LFRCSEL10 VCO Core Loop Filter Control Setting EEPROM
11 LFRCSEL11 VCO Core Loop Filter Control Setting EEPROM
12 LFRCSEL12 VCO Core Loop Filter Control Setting EEPROM
13 LFRCSEL13 VCO Core Loop Filter Control Setting EEPROM
14 LFRCSEL14 VCO Core Loop Filter Control Setting EEPROM
15 LFRCSEL15 VCO Core Loop Filter Control Setting EEPROM
16 LFRCSEL16 VCO Core Loop Filter Control Setting EEPROM
17 LFRCSEL17 VCO Core Loop Filter Control Setting EEPROM
18 LFRCSEL18 VCO Core Loop Filter Control Setting EEPROM
19 LFRCSEL19 VCO Core Loop Filter Control Setting EEPROM
20 LFRCSEL20 VCO Core Loop Filter Control Setting EEPROM
21 RESERVED Must be set to 0 EEPROM
22 RESERVED Must be set to 1 EEPROM
= SEL_DEL2 Smart Mux :: Zeettttz 01 IILE:: lg!ee?ai/hgégrilri{e;zre??;ro &ertug;ferences below 150 MHz. EEPROM
24 RESERVED Must be set to 1 EEPROM
% SEL_DEL1 Smart Mux :: Zeettttz 01 IILE:; %iai/hroe:::s;lr:);;zre??;? &e;;jtug;ferences below 150 MHz. EEPROM
Read Only
w | oo
locked permanently).
27 RESERVED Status Read Only; Always reads 1. EEPROM
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8.6.9 Device Registers: Register 8 Address 0x08

Table 48. CDCE62005 Register 8 Bit Definitions

RAM BIT BIT NAME RELATED BLOCK DESCRIPTION/FUNCTION
0 CALWORDO Status RAM
1 CALWORD1 Status RAM
2 CALWORD2 Status RAM
VCO Calibration Word read back from device (Read only)
3 CALWORD3 Status RAM
4 CALWORD4 Status RAM
5 CALWORDS5 Status RAM
6 PLLLOCKPIN Status Read Only: Status of the PLL Lock Pin Driven by the device. RAM
7 SLEEP Control Set Device Sleep mode On when set to 0, Normal Mode when set to 1 RAM
8 SYNC Control If set to O this bit forces /SYNC; Set to 1 to exit the Synchronization State. RAM
9 RESERVED Must be set to 0 RAM
10 VERSIONO Read only RAM
11 VERSION1 Read only RAM
12 VERSION2 Read only RAM
13 RESERVED Must be set to 0 RAM
14 CALWORD_INO Diagnostics RAM
15 CALWORD_IN1 Diagnostics RAM
16 CALWORD_IN2 Diagnostics RAM
7 CALWORD,_IN3 Diagnostics Tl Test Registers. For Tl Use Only (Must be set to 0) RAM
18 CALWORD_IN4 Diagnostics RAM
19 CALWORD_IN5 Diagnostics RAM
20 RESERVED Must be set to 0 RAM
21 TITSTCFGO Diagnostics RAM
22 TITSTCFG1 Diagnostics X RAM
» — Diagnostics Tl Test Registers. For Tl Use Only (Must be set to 0) RAM
24 TITSTCFG3 Diagnostics RAM
25 PRIACTIVITY Status Synthesizer Source Indicator (27:25) (Read only) RAM
26 SECACTIVITY Status 00 1 Primary Input RAM
0 1 0 Secondary Input
27 AUXACTIVITY Status 10 0 Auxiliary Input RAM
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9 Application and Implementation

NOTE
Information in the following applications sections is not part of the TI component
specification, and Tl does not warrant its accuracy or completeness. TI's customers are
responsible for determining suitability of components for their purposes. Customers should
validate and test their design implementation to confirm system functionality.

9.1 Application Information

9.1.1 Frequency Synthesizer

As shown in Figure 47, the CDCE62005 has internal dividers, twin onboard VCOs, a phase frequency detector,
charge pump, partially internal loop filter, and LVPECL/LVDS/LVCMOS input and output buffers, all of which
completes a PLL. Through the PLL operation, the VCO clock synchronizes with the reference clock input and
ultimately with all clock outputs. All outputs are completely synchronized in terms of phase and frequency with
the reference clock input. When powering up from the EEPROM, the SYNC signal synchronizes outputs after
device power-up.

See SCAA096 for a detailed description of the application configuration.

9.2 Typical Application

~ N
- Input = 25 MHZ | 0.t Divider | 6-25 MHz oo / veo _
g g =4 g i f 1 . B25 MH . Output 1 = 156.25 MHz
Charge Frequency = : PrescalisrgDmder Z Output_D:rnder 1 )
Pump \ 1875GHz
\\_____ o
Output Divider 2 Output 2 = 156.25 MHz
» >
=4
6.25 MHz Feedback Divider

=4

Output Divider 3 | Cutput 3 =125 MHz
—
=5

h 4

Output Divider 4 |Output 4 = 125 MHz
— &
=5

Output Divider 5 | OUipULS =25 MHz
——
=1

Figure 47. CDCE62005 Settings for Multiple Frequency Synthesis Example

9.2.1 Design Requirements

Assume a typical application, where a total of two 156.25-MHz LVPECL, two 125-MHz LVDS, and two 25-MHz
LVCMOS output clocks are desired and should be phase-locked to a single back-plane input reference clock of
25 MHz. The goal of this example is to identify the input (M), prescaler (N), feedback (FB), and output (P) divider
values, the VCO frequency to lock to, and the other related PLL settings needed to derive the different output
frequencies from the common input and VCXO frequencies. Follow the steps outlined in Detailed Design
Procedure to achieve this goal.
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Typical Application (continued)
9.2.2 Detailed Design Procedure

Step 1. From Figure 47, it can be inferred that the relationship between the output frequency and the input
frequency is described by these equations,

where:

Fyco =Four PN (7)
provided that:

80 kHz < (FIN/M) < 40 MHz (18)
and:

1750 MHz < (Four ~ P~ N) < 2350 MHz (19)

Step 2. Keep in mind the following while satisfying the equations in Step 1:

» The P divider can be chosen to be 1, 2, 3, 4, 5, up to 80

* The internal VCO range is from 1.75 GHz to 2.35 GHz

* The input (M) and prescaler (N) dividers can be chosen from Table 22 and Table 26.
* The FB divider can be chosen from the values in Table 23 and Table 24.

Step 3. Given multiple desired output frequencies and the input frequency, the first step would be to establish M,
N, and FB divider values for different P divider settings to satisfy these equations:

Fin = Fours X (M x P1) / (N x FB) (20)
Fin = Fout2 X (M x P2) / (N x FB) (21)
Fin = Fouts X (M x P3) / (N x FB) (22)
Fin = Fouta X (M x P4) / (N x FB) (23)
Fin = Fours X (M x P5) / (N x FB) (24)
(Fvco/ N) = Fourl X P1 = Foyra X P2 = Foyrs X P3 = Foyra X P4 = Foyrs X P5 (25)

Such that these parameters are valid:
» The common PFD frequency is always less than 40 MHz.
» The VCXO frequency is the same for deriving all outputs.

Using the example to derive these outputs, it can be seen that there is not an output divider (P5) that will
generate a 25-MHz output. However, the output MUX value of output 5 can be chosen to directly bypass the 25-
MHz input clock to output 5. Therefore, in order to use a common VCO frequency, the P dividers to be used are:

. P1=4

. P2=4
. P3=5
. P4=5
. P5=1

The common VCO frequency is 1875 MHz and is VCO1. The output MUX for outputs 1 to 4 are set to the
PLL/VCO outputs. Moreover, the FB divider to be used is:

FB = 100 (26)
The N divider to be used is:
N=3 (27)

These values ensure that the (FIN/M) ratio is within 40 MHz and is set at 6.25 MHz. Thus, the M divider to be
used is:

M=4 (28)
Figure 47 illustrates this configuration.
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Typical Application (continued)

Step 4:

The PLL loop bandwidth of the CDCE62005 is recommended to be set according to the phase noise profile of its
reference input and the phase noise profile of the onboard VCO clock. It is recommended to set the PLL loop
bandwidth as the crossover point of the reference input phase noise and the phase noise of the VCO clock.
When the input clock is clean and any near-frequency offsets are better than the VCO clock, it is beneficial for
the PLL bandwidth to be set at several hundred kHz as determined by the crossover point. Figure 48 shows a
typical 400-kHz Loop filter.

C1
0 pF
||
I

c2 A2
4735 pF o4 ko
[ '.,"ﬁ'-,-""'-,-"'" ' ]

R3
> - 10 kO
*—y ﬁl'vllﬂl'- i %
\ Te
Lo

Figure 48. On-Chip Loop Filter Circuit for 400-kHz Loop Bandwidth
(Loop Settings in Figure 47, CP Current at 3.5mA)
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Typical Application (continued)
9.2.3 Application Curves

PPhase Moise 10.00dBS Ref -10,00dBcHz

10,00 b r Canier 156.239330 MHz __—£-763 dBm
Gt B i § WHZ | 1151]/4638 dbd/Hz
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1700 46 1k 10k 100k i & M

Figure 49. Output 1/2 = 156.25MHz LVPECL
RMS Jitter is 520 fsec (10 kHz to 20 MHz)
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Figure 50. Output 3/4 = 125MHz LVDS
RMS Jitter is 540 fsec (10 kHz to 20 MHz)
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Figure 51. Output 5 = 25MHz LVCMOS
RMS Jitter is 261 fsec (10 kHz to 5 MHz)
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10 Power Supply Recommendations

The CDCEG62005 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 49 provides the power consumption for
the individual blocks within the CDCE62005. 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.

Table 49. CDCE62005 Power Consumption

INTERNAL BLOCK POWER AT 3.3V (typ.) POWER DISSIPATION/ BLOCK NUMBER OF BLOCKS
Input Circuit 250 mwW 1
PLL and VCO Core 500 mW 1
o Divider =1 60 mW 5

Output Dividers —

Divider > 1 180 mw
LVPECL Output Buffer 75 mw®
LVDS Output Buffer 76 mW

Static 7 mwW 10
LVCMOS Output Buffer | Transient, C, = load, four = MHz output 3.3 %V x four X (Cé_ +20 x 10712) x 10

frequency, V = output swing 10

(1) An additional ~50 mW of power is dissipated externally at the 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 53 ensures that the thermal performance curves
shown in Figure 52 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 53 shows a layout optimized for good thermal performance and a good power supply connection as well.
The 7x7 filled via pattern facilitates both considerations. Finally, the recommended layout achieves Ry =
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..

RLOLFM 85C

125 S A : s
| R JEDECOLFM25GC_  _-~ .-~
'k N A_ -7 .
JEDEC 100 LFM 25 C, PrEc A - TRLOLFM 25 C
A S JOECOLFM85C Rt -
100 A A i e JEDECOLFM25C
T RL 100 LFM 85 C T _— - ——-JEDEC 100 LFM 25 C
_ r LT fﬁ_.{}*{ ------- RLOLFM25C
Q 4 -
: 75 B _:”;,/ \ JEDEC 100 LFM 85 C RL 100 LEM 25 C
£ P /_,.,.f“ 'RL 100 LFM 25 C
e 7 T
2 50 g P ~-+--JEDEC 0 LFM 85 C
e PR % ~ ~—-JEDEC 100 LFM 85 C
= % = .-~ RLOLFM 85 C
25 1 ®
E —=—RL100LFM 85 C
5 g
= =
D T T T 1
0 1 2 3 4
Power (W)
Figure 52. CDCE62005 Die Temperature vs Total Device Power
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Figure 53. CDCE62005 Recommended PCB Layout
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11 Layout

11.1 Layout Guidelines

Figure 54 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. Ground the other side of the capacitor using a low impedance connection to the
ground plane.

11.2 Layout Example

m——

M

[

C e

M
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00000
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Back Side Component Side

Figure 54. CDCE62005 Power Supply Bypassing
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12 Device and Documentation Support

12.1 Trademarks
All trademarks are the property of their respective owners.

12.2 Documentation Support
For additional information, see CDCE62005 Application Report (SCAA096).
12.3 Electrostatic Discharge Caution

‘ These devices have limited built-in ESD protection. The leads should be shorted together or the device placed in conductive foam
“:'\ during storage or handling to prevent electrostatic damage to the MOS gates.

12.4 Glossary

SLYZ022 — TI Glossary.
This glossary lists and explains terms, acronyms, and definitions.

13 Mechanical, Packaging, and Orderable Information
The following pages include mechanical, packaging, and orderable information. This information is the most

current data available for the designated devices. This data is subject to change without notice and revision of
this document. For browser-based versions of this data sheet, refer to the left-hand navigation.
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PACKAGING INFORMATION

Orderable part number Status  Material type Package | Pins Package qty | Carrier RoOHS Lead finish/ MSL rating/ Op temp (°C) Part marking
@ @ ® Ball material Peak reflow ©)
@ ©)

CDCE62005RGZR Active Production VQFN (RGZ) | 48 2500 | LARGE T&R Yes NIPDAUAG Level-3-260C-168 HR -40to 85 CDCE
62005

CDCE62005RGZR.B Active Production VQFN (RGZ) | 48 2500 | LARGE T&R Yes NIPDAUAG Level-3-260C-168 HR -40to 85 CDCE
62005

CDCE62005RGZT Active Production VQFN (RGZ) | 48 250 | SMALL T&R Yes NIPDAUAG Level-3-260C-168 HR -40to 85 CDCE
62005

CDCE62005RGZT.B Active Production VQFN (RGZ) | 48 250 | SMALL T&R Yes NIPDAUAG Level-3-260C-168 HR -40to 85 CDCE
62005

@ status: For more details on status, see our product life cycle.

@ material type: When designated, preproduction parts are prototypes/experimental devices, and are not yet approved or released for full production. Testing and final process, including without limitation quality assurance,
reliability performance testing, and/or process qualification, may not yet be complete, and this item is subject to further changes or possible discontinuation. If available for ordering, purchases will be subject to an additional
waiver at checkout, and are intended for early internal evaluation purposes only. These items are sold without warranties of any kind.

® RoHS values: Yes, No, RoHS Exempt. See the TI RoHS Statement for additional information and value definition.

@ | ead finish/Ball material: Parts may have multiple material finish options. Finish options are separated by a vertical ruled line. Lead finish/Ball material values may wrap to two lines if the finish value exceeds the maximum
column width.

® msL rating/Peak reflow: The moisture sensitivity level ratings and peak solder (reflow) temperatures. In the event that a part has multiple moisture sensitivity ratings, only the lowest level per JEDEC standards is shown.
Refer to the shipping label for the actual reflow temperature that will be used to mount the part to the printed circuit board.

© part marking: There may be an additional marking, which relates to the logo, the lot trace code information, or the environmental category of the part.

Multiple part markings will be inside parentheses. Only one part marking contained in parentheses and separated by a "~" will appear on a part. If a line is indented then it is a continuation of the previous line and the two
combined represent the entire part marking for that device.

Important Information and Disclaimer:The information provided on this page represents TI'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.
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PACKAGE MATERIALS INFORMATION
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TAPE AND REEL INFORMATION
REEL DIMENSIONS TAPE DIMENSIONS
4 |+ KO [¢—P1—
L Regic oy Rogic e o T
o| |e o Bo W
el |
. Diameter ' '
Cavity —>| AO |<—
A0 | Dimension designed to accommodate the component width
B0 | Dimension designed to accommodate the component length
KO | Dimension designed to accommodate the component thickness
A W | Overal width of the carrier tape
i P1 | Pitch between successive cavity centers
[ [ ]
_f Reel Width (W1)
QUADRANT ASSIGNMENTSFOR PIN 1 ORIENTATION IN TAPE
O O O O 0O O 0 O0 Sprocket Holes
| |
T T
St N Il )
H4-—q--4 t--1--1
Q3 1 Q4 Q3 | User Direction of Feed
[ & A |
T T
N
Pocket Quadrants
*All dimensions are nominal
Device Package |Package|Pins| SPQ Reel Reel A0 BO KO P1 w Pinl
Type |Drawing Diameter| Width | (mm) | (mm) | (mm) [ (mm) [ (mm) |Quadrant
(mm) |W1(mm)
CDCE62005RGZR VQFN RGZ 48 2500 330.0 16.4 7.3 7.3 15 12.0 | 16.0 Q2
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TAPE AND REEL BOX DIMENSIONS

*All dimensions are nominal

Device Package Type |Package Drawing| Pins SPQ Length (mm) | Width (mm) | Height (mm)
CDCE62005RGZR VQFN RGZ 48 2500 350.0 350.0 43.0
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GENERIC PACKAGE VIEW
RGZ 48 VQFN - 1 mm max height

7x 7,0.5 mm pitch PLASTIC QUADFLAT PACK- NO LEAD

Images above are just a representation of the package family, actual package may vary.
Refer to the product data sheet for package details.

4224671/A

INSTRUMENTS
www.ti.com



PACKAGE OUTLINE
RGZ0048D VQFN - 1 mm max height

PLASTIC QUAD FLATPACK - NO LEAD

7.1 A
B W ) 6.9 ’ 4]
0.5
0.3
PIN 1 INDEX AREA—]
7.1 1
6.9
0.30 f
0.18
DETAIL
OPTIONAL TERMINAL
TYPICAL
1.0
0.8
0.05
0.00
(156 +0.1 ———
2X[55 ﬂ 0.2) TYP
44X 13 % 24
1 MUUUUU‘UUUUUM 0
bl % | 25
}73 | -
o | | & ——EXPOSED
5 | g THERMAL PAD
o -
2X Agai,i,ﬁli,i,gkcw SYMM
D) ‘ (-
o -
: D> i -
SEE TERMINAL = ‘ -
DETAIL - -
- TB/% | -
|
nnnnnannnnnnll® {0 0
PIN1ID 48 ‘ ¥ 0'1%@
SYMM 0.1 [c[AlB
(OPTIONAL) ¢ 46 8:2 L & W@L’_Lu

4219046/B 11/2019

NOTES:

1. All linear dimensions are in millimeters. Any dimensions in parenthesis are for reference only. Dimensioning and tolerancing
per ASME Y14.5M.

2. This drawing is subject to change without notice.

3. The package thermal pad must be soldered to the printed circuit board for thermal and mechanical performance.
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EXAMPLE BOARD LAYOUT

RGZ0048D VQFN - 1 mm max height

PLASTIC QUAD FLATPACK - NO LEAD

SOLDER MASK DETAILS

[J5.6)
SYMM
48 ¢ 37
e T T eI 88
- T T - — - 'y
1
LCD f 5 | 5 136
f | R A
48X (0.24) @ {E @ j(
== i (1.22)
FElo o b o 4pb+
44X (0.5) 10X
‘ 49 i T (133)
DA P S =S ) B = R |
ﬁ | | % (6.8)
| |
| |
=l | | P
@0.2) TYP % ‘
VIA
=) W S S S
| |
JROI0RRHIAR
| 13 \ | 24 |
! 10X (1.33) 4——4 6X (1.22) I
L (6.8) 4
LAND PATTERN EXAMPLE
EXPOSED METAL SHOWN
SCALE:12X
0.07 MAX j r 0.07 MIN j r
ALL AROUND ALL AROUND
gt SOLDER MASK
METAL \
EXPOSED METAL\:\ /OPENING
EXPOSED METAL ™ _SOLDER MASK ;\ N __METAL UNDER
OPENING o= SOLDER MASK
NON SOLDER MASK SOLDER MASK
DEFINED DEFINED
(PREFERRED)

4219046/B 11/2019

NOTES: (continued)

4. This package is designed to be soldered to a thermal pad on the board. For more information, see Texas Instruments literature

number SLUA271 (www.ti.com/lit/slua271).

5. Vias are optional depending on application, refer to device data sheet. If any vias are implemented, refer to their locations shown

on this view. It is recommended that vias under paste be filled, plugged or tented.
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EXAMPLE STENCIL DESIGN
RGZ0048D VQFN - 1 mm max height

PLASTIC QUAD FLATPACK - NO LEAD

(0.665 TYP) T—T (1.33) TYP r

+16X(Dl.l3) ‘ |
| \
© )ﬁ Ej BBBL G%ﬁ}ﬁ& % /“936ﬁr
48X(024)r¢] O ? i O i Cb
44xj£ 7&?} ! 1 B M A%CE] -
ff | T - Q? ) O CD w39
i e
SQAM%{%GG)@A >%%P (6.8)
|
(RO'OS)TYP% o am— ® O o | &2
Es i ==
(S ]
e H 3888600080+ —
! SYMM ‘
- (58) %‘

SOLDER PASTE EXAMPLE
BASED ON 0.125 mm THICK STENCIL

EXPOSED PAD 49

66% PRINTED SOLDER COVERAGE BY AREA UNDER PACKAGE
SCALE:15X

4219046/B 11/2019

NOTES: (continued)

6. Laser cutting apertures with trapezoidal walls and rounded corners may offer better paste release. IPC-7525 may have alternate
design recommendations.
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IMPORTANT NOTICE AND DISCLAIMER

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

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

These resources are subject to change without notice. Tl grants you permission to use these resources only for development of an
application that uses the Tl products described in the resource. Other reproduction and display of these resources is prohibited. No license
is granted to any other Tl intellectual property right or to any third party intellectual property right. Tl disclaims responsibility for, and you fully
indemnify Tl and its representatives against any claims, damages, costs, losses, and liabilities arising out of your use of these resources.

TI's products are provided subject to TI's Terms of Sale, TI's General Quality Guidelines, or other applicable terms available either on
ti.com or provided in conjunction with such Tl products. TI's provision of these resources does not expand or otherwise alter TI's applicable
warranties or warranty disclaimers for Tl products. Unless Tl explicitly designates a product as custom or customer-specified, TI products
are standard, catalog, general purpose devices.

Tl objects to and rejects any additional or different terms you may propose.

Copyright © 2025, Texas Instruments Incorporated
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