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CDCM6208V2G 2:8 Clock Generator, Jitter Cleaner with Fractional Dividers

1 Features

« Superior Performance with Low Power:

— Low Noise Synthesizer (265 fs-rms Typical
Jitter) or Low Noise Jitter Cleaner (1.6 ps-rms
Typical Jitter)

— 0.5 W Typical Power Consumption

— High Channel-to-Channel Isolation and
Excellent PSRR

— Device Performance Customizable Through
Flexible 1.8 V, 2.5 V and 3.3 V Power
Supplies, Allowing Mixed Output Voltages

* Flexible Frequency Planning:

— 4x Integer Down-divided Differential Clock
Outputs Supporting LVPECL-like, CML, or
LVDS-like Signaling

— 4x Fractional or Integer Divided Differential
Clock Outputs Supporting HCSL, LVDS-like
Signaling, or Eight CMOS Outputs

— Fractional Output Divider Achieve 0 ppmto <1
ppm Frequency Error and Eliminates need for
Crystal Oscillators and Other Clock Generators

— Output frequencies up to 800 MHz

» Two Differential Inputs, XTAL Support, Ability for
Smart Switching

« SPI, I°C™, and Pin Programmable

» Professional user GUI for Quick Design
Turnaround

e 7 x7 mm 48-QFN package (RGZ)
e -40 °C to 85 °C temperature range

4 Simplified Schematics
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2 Applications

» Base Band Clocking (Wireless Infrastructure)
* Networking and Data Communications

» Keystone C66x Multicore DSP Clocking

e Storage Server, Portable Test Equipment,

* Medical Imaging, High End A/V

3 Description

The CDCM6208V2G is a highly versatile, low jitter,
low-power frequency synthesizer that can generate
eight low jitter clock outputs, selectable between
LVPECL-like high-swing CML, normal-swing CML,
LVDS-like low-power CML, HCSL, or LVCMOS, from
one of two inputs that can feature a low frequency
crystal or CML, LVPECL, LVDS, or LVCMOS signals
for a variety of wireless infrastructure baseband,
wireline data communication, computing, low power
medical imaging and portable test and measurement
applications. The CDCM6208V2G also features an
innovative fractional divider architecture for four of its
outputs that can generate any frequency with better
than 1ppm frequency accuracy. The CDCM6208V2G
can be easily configured through 1°C or SPI
programming interface and in the absence of serial
interface, pin mode is also available that can set the
device in 1 of 32 distinct pre-programmed
configurations using control pins.

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

PART NUMBER
CDCM6208V2G

(1) For all available packages, see the orderable addendum at
the end of the datasheet.
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6 Description (continued)

In synthesizer mode, the overall output jitter performance is less than 0.5 ps-rms (10 k - 20 MHz) or 20 ps-pp
(unbound) on output using integer dividers and is between 50 to 220 ps-pp (10 k - 40 MHz) on outputs using

fractional dividers depending on the prescaler output frequency.

In jitter cleaner mode, the overall output jitter is less than 2.1 ps-rms (10 k - 20 MHz) or 40 ps-pp on output
using integer dividers and is less than 70 ps to 240 ps-pp on outputs using fractional dividers. The

CDCM6208V2G is packaged in a small 48-pin 7 mm x 7 mm QFN package.

7 Pin Configuration and Functions

RGZ Package

48 Pin VQFN
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Pin Functions
PIN
e NG 1/0 TYPE DESCRIPTION
PRI_REFP 8 Input Universal Primary Reference Input +
PRI_REFN Input Universal Primary Reference Input —
Supply pin for reference inputs to set between 1.8 V, 2.5 V, or 3.3 V or connect to
VDD_PRI_REF | 7 PWR Analog VDD, SEC_REF.
SEC_REFP 11 Input Universal Secondary Reference Input +
SEC_REFN 12 Input Universal Secondary Reference Input —
Supply pin for reference inputs to set between 1.8 V, 2.5V, or 3.3 V or connect to
VDD _SEC REF| 10 | PWR Analog VDD, PRI REF ().

(1)

If Secondary input buffer is disabled (Register 4 Bit 5 = 0), it is possible to connect VDD_SEC_REF to GND.
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Pin Functions (continued)

PIN
/0 TYPE DESCRIPTION
NAME NO.
Manual Reference Selection MUX for PLL. In SPI or I°C mode the reference
LVCMOS selection is also controlled through Register 4 bit 12.
REF_SEL 6 Input 50kQ pull-u REF_SEL =0 (= V,.): selects PRI_REF
PUFUP | REF SEL = 1 (2 Vy): selects SEC_REF (when Reg 4.12 = 1). See Table 35 for
detail.
ELF 41 | Output Analog External loop filter pin for PLL
YO_P 14 | Output Universal Output 0 Positive Terminal
YO_N 15 | Output Universal Output 0 Negative Terminal
Y1_P 17 | Output Universal Output 1 Positive Terminal
Y1_N 16 | Output Universal Output 1 Negative Terminal
VDD—pTr?S—)Yl @ ]i% PWR Analog Supply pin for outputs 0, 1 to set between 1.8V, 2.5V or 3.3V
Y2_P 20 | Output Universal Output 2 Positive Terminal
Y2_N 21 | Output Universal Output 2 Negative Terminal
Y3_P 23 | Output Universal Output 3 Positive Terminal
Y3_N 22 | Output Universal Output 3 Negative Terminal
VDD—anzS—)Yg @ 123 PWR Analog Supply pin for outputs 2, 3 to set between 1.8 V, 2.5V or 3.3V
Y4_P 26 | Output Universal Output 4 Positive Terminal
Y4_N 25 | Output Universal Output 4 Negative Terminal
VDD_Y4 27 PWR Analog Supply pin for output 4 to set between 1.8V, 2.5V or 3.3V
Y5_P 29 | Output Universal Output 5 Positive Terminal
Y5_N 28 | Output Universal Output 5 Negative Terminal
VDD_Y5 30 PWR Analog Supply pin for output 5 to set between 1.8 V, 2.5V or 3.3V
Y6_P 32 | Output Universal Output 6 Positive Terminal
Y6_N 33 | Output Universal Output 6 Negative Terminal
VDD_Y6 31 PWR Analog Supply pin for output 6 to set between 1.8 V, 2.5V or 3.3V
Y7_P 35 | Output Universal Output 7 Positive Terminal
Y7_N 36 | Output Universal Output 7 Negative Terminal
VDD_Y7 34 PWR Analog Supply pin for output 7 to set between 1.8 V, 2.5V or 3.3V
Analog power supply for PLL/VCO; This pin is sensitive to power supply noise; The
VDD_VCO 39 PWR Analog supply of this pin and the VDD_PLL2 supply pin can be combined as they are both
analog and sensitive supplies
VDD_PLL1 37 PWR Analog Analog Power Supply Connections
Analog Power Supply Connections; This pin is sensitive to power supply noise; The
VDD_PLL2 38 PWR Analog supply of VDD_PLL2 and VDD_VCO can be combined as these pins are both
power-sensitive, analog supply pins
Digital Power Supply Connections; This is also the reference supply voltage for all
bvbD 48 PWR Analog control inputs and must match the expected input signal swing of control inputs.
GND PAD | PWR Analog Power Supply Ground and Thermal Pad
STATUSO 46 | Output LVCMOS Status pin 0 (see Table 6 for details)
STATUSI: Status pin in SPI/I’C modes. For details see Table 4 for pin modes and
STATUS1/PINO | 45 Olt’]tputi” no"\l’ﬁ';"e(;ztor Table 6 for status mode.
P P PINO: Control pin 0 in pin mode.
LVCMOS Serial Interface Mode or Pin mode selection.
SI_MODEL | 47 | Input 50kQ pull-up | SI_MODE[1:0]=00: SPI mode;
SI_MODEJ1:0]=01: I°C mode;
SI_MODEO 1 Input LVCMOS SI_MODE[1:0]=10: Pin Mode (No serial programming);
50kQ pull-down | 51" MODE[1:0]=11: RESERVED
LVCMOS in SDI: SPI Serial Data Input
SDI/SDA/PINT P Input/ Open drain out | SDA: I>C Serial Data (Read/Write bi-directional), open drain output; requires a pull-
Output LVCMOS in up resistor in I2C mode;
no pull resistor | PIN1: Control pin 1 in pin mode
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Pin Functions (continued)

PIN
/0 TYPE DESCRIPTION
NAME NO.
Outout/ LD(/%'\{\IAOOSS?;H SDO: SPI Serial Data
SDO/ADO/PIN2 3 p . ADO: I2C Address Offset Bit 0 input
Input LVCEMOS in PIN2: Control pin 2 in pin mode
no pull resistor ) P P
SCS: SPI Latch Enable
SCS/AD1/PIN 3 4 Input noL\L/JTI:’;Ae(giztor AD1: I2C Address Offset Bit 1 input
P PIN3: Control pin 3 in pin mode
LVCMOS SCL: SPI/I?C Clock
SCL/PIN4 5 Input no pull resistor | PIN4: Control pin 4 in pin mode
In SPI/I2C programming mode, external RESETN signal (active low).
RESETN =V .: device in reset (registers values are retained)
RESETN =V |4: device active. The device can be programmed via SPI while
LVCMOS RESETN is held low (this is useful to avoid any false output frequencies at power
RESETN/PWR | 44 | Input 50kO DUy up). @

P p In Pin mode this pin controls device core and I/O supply voltage setting. 0 =18V, 1
= 2.5/3.3 V for the device core and I/O power supply voltage. In pin mode, it is not
possible to mix and match the supplies. All supplies should either be 1.8 V or 2.5/3.3
V.

Regulator Capacitor; connect a 10 puF cap with ESR below 1 Q to GND at
REG_CAP 40 | Output Analog frequencies above 100 kHz
Power Down Active low. When PDN = V| is normal operation. When PDN =V, the
LVCMOS device is disabled and current consumption minimized. Exiting power down resets
PDN 43 Input 50kQ pull-u the entire device and defaults all registers. It is recommended to connect a capacitor

P p to GND to hold the device in power-down until the digital and PLL related power

supplies are stable. See section on power down in the application section.
SYNCN 4 Inout LVCMOS Active low. Device outputs are synchronized on a low-to-high transition on the
P 50kQ pull-up SYNCN pin. SYNCN held low disables all outputs.

(2) Note: the device cannot be programmed in I1°C while RESETN is held low.
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8 Specifications
8.1 Absolute Maximum Ratings®
over operating free-air temperature range (unless otherwise noted)
PARAMETER MIN MAX UNIT
Supply Voltage Range, VDD_PRI, VDD_SEC, VDD_Yx_Yy, VDD_PLL[2:1], DVDD 0.5 46 v
4.6
Input Voltage Range CMOS control inputs, V| -0.5 and \%
V pvppt 0.5
4.6
Input Voltage Range PRI/SEC inputs and \%
Vvpoerisect 0.5
Output Voltage Range, Vout -0.5 Vyxyy*t 0.5 \%
Input Current, Iy 20 mA
Output Current, loyt 50 mA
Junction Temperature, T; 125 °C
Storage temperature range, Ty -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.

8.2 ESD Ratings

VALUE UNIT
Human body model (HBM), per ANSI/ESDA/JEDEC JS-001, all pins® +2000
Vesp) | Electrostatic discharge ChaE%ed device model (CDM), per JEDEC specification JESD22-C101, all +500 \
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.
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8.3 Recommended Operating Conditions

over operating free-air temperature range (unless otherwise noted)

MIN NOM MAX | UNIT
VDD_Yx_Yy Output Supply Voltage 171 1.8/2.5/3.3 3.465 Y
VDD_PLL1
VDD_PLL2 Core Analog Supply Voltage 1.71 1.8/2.5/3.3 3.465 \%
DVDD Core Digital Supply Voltage 171 1.8/2.5/3.3 3.465 \%
VDD_PRI,
VDD_SEC Reference Input Supply Voltage 1.71 1.8/2.5/3.3 3.465 \%
VDD power-up ramp time (0 to 3.3 V) PDN left open, all VDD tight

AVDD/At together PDN low-high is delayed 50 < teon ms
Ta Ambient Temperature -40 85 °C
SDA and SCL in | 2 C MODE (SI_MODE[1:0] = 01)

DVDD =1.8V -0.5 245 \
\ Input Voltage

DVDD =3.3V -0.5 3.965 \

100
dr Data Rate 200 kbps
. . 0.7 x

Viu High-level input voltage DVDD \
Vi Low-level input voltage 0.3 x DvDD \%
Cgus_I2c Total capacitive load for each bus line 400 pF

(1) For fast power up ramps under 50 ms and when all supply pins are driven from the same power supply source, PDN can be left floating.

For slower power up ramps or if supply pins are sequenced with uncertain time delays, PDN needs to be held low until DVDD,

VDD_PLLx, and VDD_PRI/SEC reach at least 1.45V supply voltage. See application section on mixing power supplies and particularly

Figure 57 for details.

8.4 Thermal Information, Airflow = 0 LFM® @ & 4

CDCM6208
THERMAL METRIC® RGZ UNIT
48 PINS VQFN

Rgia Junction-to-ambient thermal resistance 30.27
Roactop) Junction-to-case (top) thermal resistance 16.58
RgiB Junction-to-board thermal resistance 6.83 AW
VT Junction-to-top characterization parameter 0.23
ViB Junction-to-board characterization parameter 6.8
Rocbot) Junction-to-case (bottom) thermal resistance 1.06

(1) For more information about traditional and new thermal metrics, see the IC Package Thermal Metrics application report, SPRA953.
(2) The package thermal resistance is calculated in accordance with JESD 51 and JEDEC2S2P (high-k board).

(3) Connected to GND with 36 thermal vias (0.3 mm diameter).

(4) 83 (junction to board) is used for the QFN package, the main heat flow is from the junction to the GND pad of the QFN.
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8.5 Thermal Information, Airflow = 150 LFM® @ @) &)
CDCM6208
THERMAL METRIC® RGZ UNIT
48 PINS
Rgia Junction-to-ambient thermal resistance 21.8
Rojctop) Junction-to-case (top) thermal resistance
Rgis Junction-to-board thermal resistance 6.61 CIW
WIT Junction-to-top characterization parameter 0.37
viB Junction-to-board characterization parameter
Rosc (ot Junction-to-case (bottom) thermal resistance 1.06

(1) For more information about traditional and new thermal metrics, see the IC Package Thermal Metrics application report, SPRA953.
(2) The package thermal resistance is calculated in accordance with JESD 51 and JEDEC2S2P (high-k board).

(3) Connected to GND with 36 thermal vias (0.3 mm diameter).

(4) 0,8 (junction to board) is used for the QFN package, the main heat flow is from the junction to the GND pad of the QFN.

8.6 Thermal Information, Airflow = 250 LFM® @ @) ®4)

CDCM6208
THERMAL METRIC® RGZ UNIT
48 PINS

Rgia Junction-to-ambient thermal resistance 195
Rojctop) Junction-to-case (top) thermal resistance
Rgis Junction-to-board thermal resistance 6.6 CIW
WIT Junction-to-top characterization parameter 0.45
Vi Junction-to-board characterization parameter
Roscbot) Junction-to-case (bottom) thermal resistance 1.06

(1) For more information about traditional and new thermal metrics, see the IC Package Thermal Metrics application report, SPRA953.
(2) The package thermal resistance is calculated in accordance with JESD 51 and JEDEC2S2P (high-k board).

(3) Connected to GND with 36 thermal vias (0.3 mm diameter).

(4) 638 (junction to board) is used for the QFN package, the main heat flow is from the junction to the GND pad of the QFN.

8.7 Thermal Information, Airflow = 500 LFM® @ @) ®)

CDCM6208
THERMAL METRIC® RGZ UNIT
48 PINS

Rgia Junction-to-ambient thermal resistance 17.7
Rojctop) Junction-to-case (top) thermal resistance
Rgis Junction-to-board thermal resistance 6.58 oCIW
wIT Junction-to-top characterization parameter 0.58
viB Junction-to-board characterization parameter
Rosc(bot) Junction-to-case (bottom) thermal resistance 1.05

(1) For more information about traditional and new thermal metrics, see the IC Package Thermal Metrics application report, SPRA953.
(2) The package thermal resistance is calculated in accordance with JESD 51 and JEDEC2S2P (high-k board).

(3) Connected to GND with 36 thermal vias (0.3 mm diameter).

(4) 638 (junction to board) is used for the QFN package, the main heat flow is from the junction to the GND pad of the QFN.
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8.8 Single Ended Input Characteristics

(SI_MODE[1:0], SDI/SDA/PIN1, SCL/PIN4, SDO/ADDO/PIN2, SCS/ADD1/PIN3, STATUS1/PINO, RESETN/PWR, PDN,
SYNCN, REF_SEL), DVDD = 1.71V to 1.89V, 2.375V to 2.625V, 3.135V to 3.465V, T, = —40°C to 85°C

PARAMETER TEST CONDITIONS MIN TYP MAX UNIT
ViH Input High Voltage 0.8 x DVDD \%
Vi Input Low Voltage 0.2 x DVDD \Y
) DVDD = 3.465V, V,, = 3.465 V (pull-up
[ Input High Current resistor excluded) 30 HA
I Input Low Current DVDD = 3.465V, V, =0V -30 PA
PDN, RESETN, SYNCN, REF_SEL Input
AVIAT Edge Rate 20% - 80% 0.75 Vins
. PDN, RESETN, SYNCN low pulse to
minPulse " ) 10 ns
trigger proper device reset
Cin Input Capacitance 2.25 pF
RESETN, PWR, SYNCN, PDN, REF_SEL, SI_MODE[1:0]:
R Input Pullup and Pulldown Resistor 35 50 65 kQ
SDA and SCL in | 2 C Mode (SI_MODE[1:0]=01)
) DVDD =1.8V 0.1 Vovop Y
VHys 12 Input hysteresis
- DVDD = 2.5/3.3V 0.05 Vpypp \
Iy High-level input current V,=DVDD -5 5 HA
VoL Output Low Voltage lo.= 3mA 0.2 x DVDD \%
Cin Input Capacitance terminal 5 pF
8.9 Single Ended Input Characteristics (PRI_REF, SEC_REF)
VDD_PRI, VDD_SEC =1.71V1t0 1.89V, 2375V to 2.625 V, 3.135 V to 3.465 V, T, = —40°C to 85°C
PARAMETER TEST CONDITIONS MIN TYP MAX UNIT
. Reference and Bypass Input VDD_PRI/SEC = 1.8 V 0.008 200 MHz
N Frequency VDD_PRI/SEC = 3.3V 0.008 250 MHz
0.8 x
ViH Input High Voltage VDD_PRINV \%
DD_SEC
0.2 x
Vi Input Low Voltage VDD_PRIV \%
DD_SEC
VhysT Input hysteresis 20 65 150 mvV
I Input High Current VDD_PRI/VDD_SEC = 3.465 V, V,, = 3.465 V 30 PA
I Input Low Current VDD_PRI/VDD_SEC =3.465V, V| =0V -30 HA
AVIAT Reference Input Edge Rate 20% - 80% 0.75 V/ns
f pri < 200MHz 40% 60%
IDC e Reference Input Duty Cycle
200 < fpg < 250 MHz 43% 60%
Cin Input Capacitance 2.25 pF
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8.10 Differential Input Characteristics (PRI_REF, SEC_REF)

VDD_PRI, VDD_SEC =1.71Vt01.89V, 2.375V t0 2.625 V, 3.135 V t0 3.465 V, T, = —-40°C TO 85°C

PARAMETER TEST CONDITIONS MIN TYP MAX UNIT
fin Reference and Bypass Input Frequency 0.008 250 MHz
v Differential Input Voltage Swing, Peak-to- | VDD_PRI/SEC =2.5/3.3 V 0.2 16 Vep

' Peak VDD_PRI/SEC = 1.8 V 0.2 1 Vpp
VDD_PRIN VDD_PRIV
Viem Input Common Mode Voltage CML input signaling, R4[7:6] = 00 DD_SEC- DD_SEC- \Y
0.4 0.1
LVDS, VDD_PRI/SEC
Viem Input Common Mode Voltage ;j[flgli/%f \$4_1 =dc., 0.8 1.2 15 \%
R4.0 =d.c.
. LVDS (Q4[7:6,4:3] = 01) 15 65 mvp,
VhysT Input hysteresis
CML (Q4[7:6,4:3] = 00) 20 85 mvp,
M Input High Current VDD_PRI/SEC = 3.465 V, V|y = 3.465 V 30 HA
I Input Low Current VDD_PRI/SEC = 3.465V, V, =0V -30 HA
AVIAT Reference Input Edge Rate 20% - 80% 0.75 Vins
IDCpyrr Reference Input Duty Cycle 30% 70%
Cin Input Capacitance 2.7 pF
8.11 Crystal Input Characteristics (SEC_REF)
VDD_SEC =1.711t01.89V, 2.375V t0 2.625 V, 3.135 V to 3.465 V,T, = —40°C to 85°C
PARAMETER MIN TYP MAX UNIT
MODE OF OSCILLATION FUNDAMENTAL
See note @ 10 30.72| MHz
Frequency >
See note @ 30.73 50| MHz
10 MHz 150®
Equivalent Series Resistance (ESR) 25 MHz 704 Q
50 MHz 300
1.8V /3.3V SEC_REFP 35 4.5 55
On-chip load capacitance 1.8 V SEC_REFN 55 7.25 8.5 pF
3.3V SEC_REFN 6.5 7.34 8.5
Drive Level See note © 200 pW

(1) Verified with crystals specified for a load capacitance of CL=8pF, the pcb related capacitive load was estimated to be 2.3pF, and
completed with a load capacitors of 4pF on each crystal terminal connected to GND. XTALs tested: NX3225GA 10MHz EXS00A-
CG02813 CRG, NX3225GA 19.44MHz EXS00A-CG02810 CRG, NX3225GA 25MHz EXS00A-CG02811 CRG, and NX3225GA
30.72MHz EXS00A-CG02812 CRG.

(2) For 30.73 MHz to 50 MHz, it is recommended to verify sufficient negative resistance and initial frequency accuracy with the crystal
vendor. The 50 MHz use case was verified with a NX3225GA 50MHz EXS00A-CG02814 CRG. To meet a minimum frequency error, the
best choice of the XTAL was one with C, = 7pF instead of C, = 8pF.

(3) With NX3225GA_10M the measured remaining negative resistance on the EVM is 6430 Q (43 x margin)

(4) With NX3225GA_25M the measured remaining negative resistance on the EVM is 1740 Q (25 x margin)

(5) With NX3225GA_50M the measured remaining negative resistance on the EVM is 350 Q (11 x margin)

(6) Maximum drive level measured was 145 pW; XTAL should at least tolerate 200 pwW
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8.12 Single Ended Output Characteristics (STATUS1, STATUSO, SDO, SDA)

VDD_Yx_Yy, VDD_PRI, VDD_SEC, VDD_PLLx, DVDD, VDD_VCO = 1.71V to 1.89V, 2.375V to 2.625V, 3.135V to 3.465V,
Ta =—40°C to 85°C (Output load capacitance 10 pF unless otherwise noted)

PARAMETER TEST CONDITIONS MIN TYP MAX UNIT
Status 1, Status 0, and SDO only;
. SDA is open drain and relies on 0.8 x
Vo Output High Voltage external pullup for high output; loy = DVDD v
1 mA
V, Output Low Voltage loL=1mA 02X \%
oL p g oL — DVDD
Vsiew Output slew rate 30% - 70% 0.5 V/ns
lozH 3-stat Output High Current DVDD = 3.465 V, V| = 3.465 V 5 MA
lozL 3-stat Output Low Current DvDD =3.465V, V=0V -5 HA
fLos ?_tatus Loss of Signal Detection LOS_REFfvco 1 5 1 pep
ime
] Status PLL Lock Detection Ti Detect lock 2304 1/f
atus ock Detection Time
LocK Detect unlock 512 PFD
8.13 PLL Characteristics
VDD_PLLx, VDD_VCO =1.71Vt01.89V, 2375V t02.625V, 3.135V to 3.465 V, T, =-40°C TO 85°C
PARAMETER TEST CONDITIONS MIN TYP MAX UNIT
fvco VCO Frequency Range 2.39 2.55 GHz
2.39 GHz 178
Kvco VCO Gain 2.50 GHz 204 MHz/V
2.55 GHz 213
ferD PFD Input Frequency 0.008 100 MHz
High Impedance Mode Charge
lep.L Pump Leakage 700 nA
. ) . Measured in-band phase noise at
from I(E':s(t;n'\;lz);\ted PLL Figure of Merit the VCO output minus 20log(N- -224 dBc/Hz
ivider) at the flat region
divid he fl i
Power supply ramp time of 1ms from
0Vto 1.7V, final frequency
accuracy of 10 ppm, fprp = 25 MHz,
tsTARTUP Startup time (see Figure 41) CppN_to_GND = 22nF
w/ PRI input signal 12.8 ms
w/ NDK 25 MHz crystal 12.85 ms
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8.14 LVCMOS Output Characteristics
VDD_Yx_Yy = 1.71 V to 1.89V, 2.375 V to 2.625 V, 3.135 V to 3.465 V, T, = —40°C TO 85°C

PARAMETER TEST CONDITIONS MIN TYP MAX UNIT
Fract Out divwDD_Yx_Yy = 2.5/3.3V 0.78 250
fout-F Output Frequency Integer out divVDD_Yx_Yy = 2.5/3.3V 1.55 250 MHz
Int or frac out divwDD_Yx_Yy =1.8V 0.78/1.5 200
faccrk Output Frequency Error @ Fractional Output Divider -1 1 ppm
. R _ 0.8 x
VoH Output High Voltage (normal mode) VDD_Yx = min to max, loy = -1 mA VDD_Yx_Yy \%
—mi _ 0.2x
VoL Output Low Voltage(normal mode) VDD_Yx = min to max, lo. = 100 pA VDD_Yx_Yy \%
. I _ 0.7 x
VoH Output High Voltage (slow mode) VDD_Yx = min to max, loy = -100 pA VDD_Yx_Yy \%
= mi — 0.3 x
Vo Output Low Voltage(slow mode) VDD_YX = min to max, lp. = 100 pA VDD_Yx_Yy \
V our = VDD_Yx_Yy/2
lon Output High Current Normal mode -50 -8 mA
Slow mode —45 -5 mA
V out = VDD_Yx_Yy/2
lou Output Low Current Normal mode 10 55 mA
Slow mode 5 40 mA
Output Rise/Fall Slew Rate (normal 20% to 80%, VDD_Yx_Yy = 2.5/3.3 V,
5.37 Vins
mode) C_=5pF
t X :
SLEWRATEN | Output Rise/Fall Slew Rate (normal | 20% to 80%, VDD_Yx_Yy = 1.8V,
2.62 Vins
mode) C.=5pF
Output Rise/Fall Slew Rate (slow 20% to 80%, VDD_Yx_Yy = 2.5/3.3 V,
4.17 Vins
. mode) CL=5pF
SLEW-RATE-S
HEWRATE Output Rise/Fall Slew Rate (slow 20% to 80%, VDD_Yx_Yy = 1.8V, 146 Vins
mode) C_=5pF ’
PN-floor Phase Noise Floor four = 122.88 MHz -159.5 —154 | dBc/Hz
oDC Output Duty Cycle Not in bypass mode 45% 55%
V out = VDD_YX/2
Rour Output Impedance Normal mode 30 50 90 o
Slow mode 45 74 130

(1) The User's GUI calculates exact frequency error. It is a fixed, static offset. If the desired output target frequency is with the exact reach
of a multiple 1 over 2%°, the actual output frequency error is 0.
Note: In LVCMOS Mode, positive and negative outputs are in phase.
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8.15 LVPECL (High-Swing CML) Output Characteristics

VDD_Yx_Yy =1.71V to 3.465 V, VDD_PRI, VDD_SEC, VDD_PLLx, DVDD, VDD_VCO =1.71 Vto 1.89 V, 2.375 V t0 2.625
V, 3.135 Vto 3.465 V, Tp, = -40°C TO 85°C

PARAMETER TEST CONDITIONS MIN TYP MAX UNIT
fouT Output frequency Integer Output Divider 1.55 800 MHz
VDD_Yx
Vewmoce Output DC coupled common mode DC coupled with 50 Q external termination to VDD_Yx_Yy _ \Y,
voltage
Yy - 0.4
100 Q diff load AC coupling (See Figure 11), foyr £ 250 MHz
VDD_Yx_Yy <189V 0.45 0.75 1.12 \%
) ] VDD_Yx_Yy 22375V 0.6 0.8 1.12 v
|Vobl Differential output voltage - - -
100 Q diff load AC coupling (See Figure 11), foyr = 250 MHz
VDD_Yx_Yy <189V 0.73 \%
VDD_Yx_Yy 22375V 0.55 0.75 1.12 \%
Differential output peak-to-peak
Vour voltage 2 x |Vopl \
. . +200 mV around crossing point 109 217 ps
trlte Output rise/fall time
20% to 80% Vop 211 ps
tslew Output rise/fall slew rate 3.7 5.1 7.3 V/ins
PN-floor  Phase noise floor VDD_Yx_Yy = 3.3 V (See Figure 53) -161.4 -155.8 dBc/Hz
oDC Output duty cycle Not in bypass mode 47.5% 52.5%
Rout Output impedance measured from pin to VDD_Yx_Yy 50 Q

8.16 CML Output Characteristics

VDD_Yx_Yy, VDD_PRI, VDD_SEC, VDD_PLLx, DVDD, VDD_VCO = 1.71V to 1.89V, 2.375V to 2.625V, 3.135V to 3.465V,
T, = —40°C t0 85°C

PARAMETER TEST CONDITIONS MIN TYP MAX | UNIT
fouT Output frequency Integer Output Divider 1.55 800 | MHz
Vemac Output AC coupled common AC coupled with 50 Q receiver termination VDD_Yx_Yy — 0.46 \Y,

mode voltage
Output DC coupled common DC coupled with 50 Q on-chip termination _
Vewoc mode voltage to VDD_Yx_Yy VDD_Yx_Yy =02 v
Vol Differential output voltage 100 Q diff load AC coupling, (See Figure 11) 0.3 0.45 0.58 \
Differential output peak-to-peak
Vour voltage putp P 2 X |Vopl \
. . VDDYx =18V 100 151 300 ps
trlte Output rise/fall time 20% to 80%
VDDYx = 2.5 V/3.3V 100 143 200 ps

. VDD_Yx_Yy =18V -161.2 —-155.8 | dBc/Hz

PN-floor Phase noise floor at > 5 Hz offset | foyt = 122.88 MHz
VDD_Yx_Yy =33V -161.2 —153.8 | dBc/Hz
oDC Output duty cycle Not in bypass mode 47.5% 52.5%
Rout Output impedance measured from pin to VDD_Yx_Yy 50 Q
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8.17 LVDS (Low-Power CML) Output Characteristics
VDD_Yx_Yy, VDD_PRI, VDD_SEC, VDD_PLLx, DVDD, VDD_VCO = 1.71 V to 1.89 V, 2.375 V to 2.625 V, 3.135V to

3.465V, T, = —40°C to 85°C

PARAMETER TEST CONDITIONS MIN TYP MAX | UNIT
fouT Integer output divider 1.55 400 MHz
Output frequency - —
fouT-F Fractional output divider 0.78 400 MHz
faccrk Output frequency error @ | Fractional output divider -1 1 ppm
V, Output AC coupled AC coupled with 50 Q receiver termination VDD_Yx_Yy —0.76 \%
CM-AC common mode voltage - "= :
Output DC coupled . . s
Vewmoce common mode voltage DC coupled with 50 Q on-chip termination to VDD_Yx_Yy VDD_Yx_Yy -0.13 \%
Vol Differential output voltage | 100 Q diff load AC coupling, (See Figure 11) 0.247 0.34 0.454 \%
Differential output peak-to-
Vour peak voltage 2x Vool v
tr/te Output rise/fall time +100mV around crossing point 300 ps
VDD_Yx =18V -159.3 -154.5| dBc/Hz
PN-floor Phase noise floor four= 122.88 MHz
VDD_Yx = 2.5/3.3V -159.1  -154.9| dBc/Hz
. Y[3:0] 47.5% 52.5%
oDC Output duty cycle Not in bypass mode
Y[7:4] 45% 55%
Rout Output impedance Measured from pin to VDD_Yx_Yy 167 Q

(1) The User's GUI calculates exact frequency error. It is a fixed, static offset. If the desired output target frequency is with the exact reach
of a multiple of 1 over 22°, the actual output frequency error is 0.

8.18 HCSL Output Characteristics
VDD_Yx_Yy, VDD_PRI, VDD_SEC, VDD_PLLx, DVDD, VDD_VCO = 1.71 to 1.89 V, 2.375 V to 2.625 V,3.135 V to 3.465 V,

T, =-40°C to 85°C

PARAMETER TEST CONDITIONS MIN TYP MAX| UNIT
fouTa Integer Output Divider 1.55 400| MHz
Output frequency - —
fouT-F Fractional Output Divider 0.78 400| MHz
facck Output Frequency Error @ Fractional Output Divider -1 1| ppm
VDD_Yx_Yy = 2.5/3.3 V 0.2 0.34 0.55 \Y
Vewm Output Common Mode Voltage
VDD_Yx_Yy =18V 0.2 0.33 0.55 \Y
. . VDD_Yx_Yy = 2.5/3.3 V 0.4 0.67 1.0 \Y
[Vobl Differential Output Voltage
VDD_Yx_Yy =18V 0.4 0.65 1.0 \Y
v Differential Output Peak-to-peak | YDD_YX_Yy =2.5/3.3 V 10 21V
out Voltage VDD_Yx_Yy =18V 2 xVopl v
Measured from Vpge= =100 mV to
. . Vpigr = +100mV, VDD_Yx_Yy = 2.5/3.3 V 100 167 250
tr/te Output Rise/Fall Time ps
Measured from Vpge= =100 mV to 120 192 205
Vpjge= +100 mV, VDD_Yx_Yy =1.8V
. VDD_Yx_Yy =18V -158.8 -153 | dBc/Hz
PN-floor Phase Noise Floor four = 122.88 MHz
VDD_Yx = 2.5/3.3V -157.6 -153 | dBc/Hz
oDC Output Duty Cycle Not in bypass mode 45% 55%

(1) The User's GUI calculates exact frequency error. It is a fixed, static offset. If the desired output target frequency is with the exact reach
of A 1/22° multiple, the actual output frequency error is 0.
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8.19 Output Skew and Sync to Output Propagation Delay Characteristics
VDD_Yx_Yy =1.71t0 1.89 V, 2.375 V t0 2.625 V, 3.135V to 3.465 V, T, = —40°C to 85°C

PARAMETER TEST CONDITIONS MIN TYP MAX| UNIT
PS A=4 105 11| lffps a
Propagation delay SYNCN? to output _ _ -
tpp-Ps toggllng hlgh f\/co =25GHz PS A=5 10.2 11 l/fpsiA
PS_A =6 10.0 11 l/fpsiA
Part-to-Part Propagation delay
Atpp.ps varia(tli)on SYNCNT?1 to output toggling | Fixed supply voltage, temp, and device setting(l) 0 1| Ufpg a
high B
OUTPUT SKEW — ALL OUTPUTS USE IDENTICAL OUTPUT SIGNALING, INTEGER DIVIDERS ONLY; PS_A =PS_B =6, OutDiv =4
tsk,LvDs Skew between Y[7:4] LVDS Y[7:4] = LVDS 40 ps
tsk,LvDs Skew between Y[3:0] LVDS Y[3:0] = LVDS 40 ps
tsk,LvDs Skew between Y[7:0] LVDS Y[7:0] = LVDS 80 ps
tsk.cmL Skew between Y[3:0] CML Y[3:0] = CML 40 ps
tsk,pPECL Skew between Y[3:0] PECL Y[3:0] = LVPECL 40 ps
tsk,HCsL Skew between Y[7:4] HCSL Y[7:4] = HCSL 40 ps
tsk,sE Skew between Y[7:4] CMOS Y[7:4] = CMOS 50 ps
OUTPUT SKEW - MIXED SIGNAL OUTPUT CONFIGURATION, INTEGER DIVIDERS ONLY; PS_A =PS_B =6, OutDiv=4
Skew between Y[7:4] LVDS and
tSK,CMOS-LVDS CMOS mixed [ ] Y[4] = CMOS, Y[75] =LVDS 2.5 ns
Skew between Y[7:0] CMOS and
tSK,CMOS-PECL LVPECL mixed [ ] Y[74] = CMOS, Y[30] = LVPECL 2.5 ns
Skew between Y[3:0] LVPECL and
tSK,PECL-LVDS LVDS mixed [ ] Y[O] = LVPECL, Y[3l] =LVDS 120 ps
Skew between Y[3:0] LVPECL and
tSK,PECL-CML CML mixed [ ] Y[O] = LVPECL, Y[31] = CML 40 ps
Skew between Y[7:0] LVDS and
tSK,LVDS-PECL LVPECL mixed [ ] Y[74] = LVDS, Y[30] = LVPECL 180 ps
Skew between Y[7:4] LVDS and
tSK,LVDS-HCSL HCSL mixed [ ] Y[4] = LVDS, Y[75] = HCSL 250 ps
OUTPUT SKEW - USING FRACTIONAL OUTPUT DIVISION; PS_A =PS_B =6, OutDiv = 3.125
Skew between Y[7:4] LVDS using all
tsK DIFF, frac fractional divider with the same Y[7:4] = LVDS 200 ps
divider setting

(1) SYNC is toggled 10,000 times for each device. Test is repeated over process voltage and temperature (PVT).
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8.20 Device Individual Block Current Consumption

VDD_Yx_Yy, VDD_PRI, VDD_SEC, VDD_PLLx, DVDD, VDD_VCO = 1.8V, 2.5V, or 3.3 V, T, = —40°C to 85°C, Output
Types = LVPECL/CML/LVDS/LVCMOS/HCSL

BLOCK

CONDITION

TYPICAL CURRENT CONSUMPTION (mA)

Output Buffer

Core CDCM6208V2G Core, active mode, PS_ A=PS B=4 75
CML output, AC coupled w/ 100 Q diff load 24.25
LVPECL, AC coupled w/ 100 Q diff load 40

LVCMOS output, transient, ‘C ' load, 'f* MHz output
frequency, 'V' output swing

1.8+ Vxfourx(C +12x10 ) x 103

LVDS output, AC coupled w/ 100 Q diff load 19.7
HCSL output, 50 Q load to GND on each output pin 31
Integer Divider Bypass (Divide = 1)
o o Integer Divide Enabled, Divide > 1
Output Divide Circuitry - —
Fractional Divider Enabled 12
additional current when PS_A differs from PS_B 15

Device Settings (V2)

1. PRI input enabled, set to LVDS mode
2. SEC input XTAL
3. Input bypass off, PRI only sent to PLL
4. Reference clock 30.72 MHz
5. PRI input divider set to 1
6. Reference input divider set to 1 (excl. I termination_resistors)
_ (1.8 V: 251 mA
7. Charge Pump Current = 2.5 mA 2.5V: 254 mA
Total Device, CDCMB208V2G 8. VCO Frequency = 3.072 GHz _ 3.3V: 257 mA)
9. PS A =PS B divider ration =4 ('nCI- | termination_resistors)
N o . (1.8 V: 310 mA
10. Feedback divider ratio = 25 2.5V 313 mA
11. Output divider ratio =5 3.3V: 316 mA)
12. Fractional divider pre-divider = 2
13. Fractional divider core input frequency = 384 MHz
14. Fractional divider value = 3.84, 5.76, 3.072, 7.68
15. CML outputs selected for CHO-3 (153.6 MHz)
LVDS outputs selected for CH4-7 (100 MHz, 66.66 MHz,
125 MHz, 50 MHz)
Total Device, CDCM6208V2G | Power Down (PDN ='0") 0.35

Helpful Note: The CDCM6208V2G User GUI does an excellent job estimating the total device current
consumption based on the actual device configuration. Therefore, it is recommended to use the GUI to estimate
device power consumption.
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8.21 Worst Case Current Consumption

VDD_Yx_Yy, VDD_PRI, VDD_SEC, VDD_PLLx, DVDD, VDD_VCO = 3.45 V, T, = T-40°C to 85°C, Output Types = maximum
swing, all blocks including duty cycle correction and fractional divider enabled and operating at maximum operation

BLOCK

CONDITION

CURRENT CONSUMPTION
TYP / MAX

Total Device, CDCM6208V2G

All conditions over PVT, AC coupled outputs with all outputs
terminated, device configuration:
Device Settings (V2)

1.

© ® N U AN

N
2w NP O

PRI input enabled, set to LVDS mode
SEC input XTAL

Input bypass off, PRI only sent to PLL
Reference clock 30.72 MHz

PRI input divider set to 1

Reference input divider set to 1
Charge Pump Current = 2.5 mA

VCO Frequency = 3.072 GHz

PS_A = PS_B divider ration = 4

. Feedback divider ratio = 25

. Output divider ratio = 5

. Fractional divider pre-divider = 2

. Fractional divider core input frequency = 384 MHz
. Fractional divider value = 3.84, 5.76, 3.072, 7.68
15.

CML outputs selected for CHO-3 (153.6 MHz)

LVDS outputs selected for CH4-7 (L00MHz, 66.66 MHz, 125
MHz, 50 MHz)

1.8 V: 310 mA / +21% (excl term)
3.3V: 318 mA / +21% (excl term)
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8.22 I1°C TIMING®
PARAMETER STANDARD MODE FAST MODE UNIT
MIN MAX MIN MAX
fscL SCL Clock Frequency 0 100 0 400 kHz
tsu(START) START Setup Time (SCL high before SDA low) 4.7 0.6 us
th(START) START Hold Time (SCL low after SDA low) 4.0 0.6 us
tw(scLL) SCL Low-pulse duration 4.7 1.3 us
tw(scLH) SCL High-pulse duration 4.0 0.6 us
th(sA) SDA Hold Time (SDA valid after SCL low) 0® 3.45 0 0.9 s
tsusba) SDA Setup Time 250 100 ns
trin SCL / SDA input rise time 1000 300 ns
t.in SCL / SDA input fall time 300 300 ns
tiout SDA Output fall time from V)4 min to V,_ max with a bus 250 250 ns
capacitance from 10 pF to 400 pF
tsusToP) STOP Setup Time 4.0 0.6 us
teus Bus free time between a STOP and START condition 4.7 1.3 us
tglitch_filter Pulse width of spikes suppressed by the input glitch filter 75 300 75 300 ns

(1) For additional information, refer to the I°C-Bus specification, Version 2.1 (January 2000); the CDCM6208V2G meets the switching
characteristics for standard mode and fast mode transfer.
(2) The I°C master must internally provide a hold time of at least 300 ns for the SDA signal to bridge the undefined region of the falling edge

of SCL.
LY PRI
hilkg i >
I | | | | |
[ L, 1ty | |
| I‘_M—ﬂ . | |
[ | ! , [
ol | s X A0 )K: pr X o X DON'T CARE |
| 1 T | |
| _’I ts :4_ . |
I ; ’ I P
sbo | x DON'T CARE X b5 X o1 X Do ! )( tri-state
I | |<L’I
I I I
SCS \I :
| |
| |t |

Figure 1. CDCM6208V2G SPI Port Timing
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8.23 SPI Timing Requirements

PARAMETER MIN NOM MAX UNIT
fciock  Clock Frequency for the SCL 20 MHz
ty SPI_LE to SCL setup time 10 ns
tr SDI to SCL setup time 10 ns
t3 SDO to SCL hold time 10 ns
ty SCL high duration 25 ns
tg SCL low duration 25 ns
tg SCL to SCS Setup time 10 ns
t7 SCS Pulse Width 20 ns
tg SDI to SCL Data Valid (First Valid Bit after SCS) 10 ns
STO START ACK STOP
' [ |_ _________ T - - -=-—-=-= T __________ T T T T T T T T T il [
| ! | | | I | | [ |
Lo I . | Lo
! | 1 twisewy | twesetn i trsm tisiy ! | |
! ! i ! « T’ ARPAGERY | M | —» o ! | ! |
| | i | |
I : | I\ : : : ‘ \ : l \ : 1 | \‘/IH(SM)
i | |
sct i 1o\ | Y A W Y A W (I
e : e
' TsTARY) gt tsusoata)| | l ! bl |
(SM | |
:: tSU'kSTART) : > : e "’Ith(SDATA) : I tysm : isu 5T0E|>)
: o tBus | [ 1 i | _': e [
Lo nal i | | [
\ ! | I [ X [
. | | i |1 1 N
| f i T | T " Vin(sm)
soA i1\ X | AR
_:_I I L\ . i : N ! T Vi
! | i ‘ | [ |
I R R S— — B . L

Figure 2. 1°C Timing Diagram
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8.24 Typical Characteristics

4 120
120 -
‘i;.,} %Fa(_
%) %,
%, ‘R, .
T [T, % 0d000 (0 000976363) g 100
G, |_"’ s g
100 —%;f-‘» e, b
e, 5 ﬁ
‘?&Qb EM ) &
Q“Q; P ﬁ_‘;{‘ o éﬁ,& A0 .
2 *, v
a0 L% g, v g
T = 0xBAE14{+1.73)
a, ) S
s , [ g B
n ta, \ &
2 &0 .o 3 2
= 20000 [+ 125 gy =
£ oy
= | o Ty Gy 40
an 0340000 |42 25} 2 T ]
e}
7
,ﬁ ]
20 e op@?x
RO0000
T a
0 200 250 300 350 400
MSE 5" bt 10" bit 15" bit LSE
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Frequansy (MHz)

Using Divide by x.73 Example
fFRAC =300 MHz
) _ o _ . ) Figure 4. Fractional Divider Input Frequency Impact on Jitter,
Figure 3. Fractional Divider Bit Selection Impact on Jitter
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Figure 5. Fractional Divider Bit Selection Impact on T,

(Typical)
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Figure 6. Fractional Divider Bit Selection Impact on T,
(Maximum Jitter Across Process, Voltage & Temperature)
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Figure 7. PSRR (in dBc and DJ [ps]) Over Frequency [Hz] and Output Signal Format
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8.24.1 Fractional Output Divider Jitter Performance

The fractional output divider jitter performance is a function of the fraction output divider input frequency as well
as actual fractional divide setting itself. To minimize the fractional output jitter, it is recommended to use the least
number of fractional bits and the highest input frequency possible into the divider. As observable in Figure 3, the
largest jitter contribution occurs when only one fractional divider bit is selected, and especially when the bits in
the middle range of the fractional divider are selected. Tested using a LeCro%/ 40 Gbps RealTime scope over a
time window of 200 ms. The R, impact on T; is estimated for a BERT 10¢? — 1. This measurement result is
overly pessimistic, as it does not bandwidth limit the high-frequencies. In a real system, the SERDES TX will BW
limit the jitter through its PLL roll-off above the TX PLL bandwidth of typically bit rate divided by 10.

8.24.2 Power Supply Ripple Rejection (PSRR) versus Ripple Frequency
See Figure 7 for reference.

Many system designs become increasingly more sensitive to power supply noise rejection. In order to simplify
design and cost, the CDCM6208V2G has built in internal voltage regulation, improving the power supply noise
rejection over designs with no regulators. As a result, the following output rejection is achieved:
The DJ due to PSRR can be estimated using Equation 1:

(spur/20)
2X1OSPUI' X 10_12

Deterministic Jitter (ps,_,) =
PPT X ok )

Example: Therefore, if 100 mV noise with a frequency of 10 kHz were observed at the output supply, the
according output jitter for a 122.88 MHz output signal with LVDS signaling could be estimated with DJ = 0.7ps.
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9 Parameter Measurement Information

9.1 Characterization Test Setup
This section describes the characterization test setup of each block in the CDCM6208V2G.

High impedance probe

LVCMOS

CDCM6208 —_l_ Oscilloscope
T

F

Figure 8. LVCMOS Output AC Configuration During Device Test (Vou, Voi, tsiew)

High impedance probe

LVCMOS

CDCM®6208 Oscilloscope
E

High impedance probe

VDD_Yx

é 1mA
CDCM6208 <+

LVCMOS

Oscilloscope

Figure 9. LVCMOS Output DC Configuration During Device Test

LVCMOS Phase Noise/
CDCM6208 %509 Spectrum
1 Analyzer

Figure 10. LVCMOS Output AC Configuration During Device Phase Noise Test
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Characterization Test Setup (continued)

50 Qg Ye

CDCM6208

500% Ya
o
(>

)

Set to one of the following signaling
levels: LVPECL, CML, LVDS

)

3%1

500 Balun

50Q

Phase Noise/
Spectrum
Analyzer

Figure 11. LVDS, CML, and LVPECL Output AC Configuration During Device Test

CDCM6208

High impedance differential probe

HCSL

HCSL

50 Q 50 Q

Oscilloscope

Figure 12. HCSL Output DC Configuration During Device Test

CDCM6208

HCSL

HCSL T

{l )
I

50 Q

Balun

z

Phase Noise/
Spectrum
0Q

Analyzer

Figure 13. HCSL Output AC Configuration During Device Test

Signal
Generator

Offset = VDD_PRI/SEC/2

50 Q

LVCMOS

CDCM6208

Figure 14. LVCMOS Input DC Configuration During Device Test
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Characterization Test Setup (continued)
CML
Signal
Generator CML CDCM6208
50 Q 50 Q
VDD PRI/SEC
Figure 15. CML Input DC Configuration During Device Test
LVDS
Signal 1000 CDCM6208
Generator
LVDS
Figure 16. LVDS Input DC Configuration During Device Test
LVPECL
Signal
Generator LVPECL CDCM6208
50 Q 50 Q
VDD_PRI/SEC - 2
Figure 17. LVPECL Input DC Configuration During Device Test
VDD_PRI/SEC
100 Q 1000
Signal Differential CDCM6208
Generator
100 Q 100 Q
Figure 18. Differential Input AC Configuration During Device Test
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Characterization Test Setup (continued)

Crystal CDCM6208

Sy

Figure 19. Crystal Reference Input Configuration During Device Test

Sine wave
Modulator

Signal

. CDCM6208 | Device output Balun
Generator Reference

Input

Phase Noise/

Figure 20. Jitter transfer Test Setup

Sine wave
Modulator

Power Supply

Spectrum
50Q
f_ Analyzer

Signal 4‘ }—D Phase Noise/
CDCM6208 | Device Output Balun Spectrum
Generator 500
Reference % Analyzer
Input -
50 Q 50 Q
Figure 21. PSNR Test Setup
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Characterization Test Setup (continued)

HTOXC X X TR X

Vout,pirr,pp = 2 X Vop

Vour,se

Figure 23. Single Ended Output Voltage and Rise and Fall Time
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Characterization Test Setup (continued)

|
|
VCXO_P / Single Ended
|
|
|
VCXO_P :
>< >< >< X >< Differential
VCXO_N L
- PD,DIFF
>
Yx_P ™ |
|
>< >< : \ >< >< Differential, Integer Divide
Yx_N =
: —>: :4— tsK,DIFF,INT
Yx_P —
>< >< : >< >< Differential, Integer Divide
Yx_N /!
: H’: tsk DIFF,FRAC
YX_P — |
: : Differential, Fractional Divide
|
Yx_N —
: : tSK,SE-qIFF,INT
|
| |
I B
|
|
Yx_PIN : ' Single Ended, Integer Divide
|
| |
! |
¢ N
: t I tsksEINT
. PD, SE_>: : >
|
|
Yx_P/N !
P /i Single Ended, Integer Divide
|
:tSK.SE.FRAC
i
oy
: I
P
! | Single Ended, Fractional Divide
|
Yx_PIN !
Figure 24. Differential and Single Ended Output Skew and Propagation Delay
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10 Detailed Description

10.1 Overview

Supply Voltage: The CDCM6208V2G supply is internally regulated. Therefore each core and 1/O supply can be
mixed and matched in any order according to the application needs. The device jitter performance is independent
of supply voltage.

Frequency Range: The PLL includes dual reference inputs with input multiplexer, charge pump, loop filter, and
VCO that operates from 2.39 GHz to 2.55 GHz.

Reference inputs: The primary and secondary reference inputs support differential and single ended signals from
8 kHz to 250 MHz. The secondary reference input also supports crystals from 10 MHz to 50 MHz. There is a 4-
bit reference divider available on the primary reference input. The input mux between the two references
supports simply switching or can be configured as Smart MUX and supports glitchless input switching.

Divider and Prescaler: In addition to the 4-bit input divider of the primary reference a 14-b input divider at the
output of input MUX and a cascaded 8-b and 10-b continuous feedback dividers are available. Two independent
prescaler dividers offer divide by /4, /5 and /6 options of the VCO frequency of which any combination can then
be chosen for a bank of 4 outputs (2 with fractional dividers and 2 that share an integer divider) through an
output MUX. A total of 2 output MUXes are available.

Phase Frequency Detector and Charge Pump: The PFD input frequency can range from 8 kHz to 100 MHz. The
charge pump gain is programmable and the loop filter consists of internal + partially external passive
components and supports bandwidths from a few Hz up to 400kHz.

10.2 Functional Block Diagram
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Figure 25. High-Level Block Diagram of CDCM6208V2G
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10.3 Feature Description

Phase Noise: The Phase Noise performance of the device can be summarized to:

Table 1. Synthesizer Mode (Loop filter BW >250 kHz)

RANDOM JITTER (ALL OUTPUTS)

TOTAL JITTER

TYPICAL MAXIMUM MAXIMUM
Integer divider Fractional divider
10k-20MHz 12k-20MHz 10k-100MHz DJ-unbound DJ 10k-40MHz

RJ 10k-20MHz

RJ 10k-20MHz

0.27 ps-rms (Integer

division)

0.7ps-rms (fractional div)

0.3 ps-rms (int div)®

0.625 ps-rms (int div)

20 ps-pp @

50-220 ps-pp,
see Figure 3

@
@

Integrated Phase Noise (12kHz - 20 MHz) for 156.25 MHz output clock measured at room temperature using a 25 MHz Low Noise

reference source

Ty = 20 psyp applies for LVPECL, CML, and LVDS signaling. T; lab characterization measured 8 psy,, (typical) and 12 psy, (max) over

PVT

Table 2. Jitter Cleaner Mode (Loop filter BW < 1 kHz)

RANDOM JITTER (ALL OUTPUTS)

TOTAL JITTER

TYPICAL MAXIMUM MAXIMUM
Integer divider Fractional divider
10k-20MHz 10k-20MHz 10k-100MHz DJ unbound DJ 10k-40MHz

RJ 10k-20MHz

RJ 10k-20MHz

1.6 ps-rms (Integer division)
2.3 ps-rms (fractional div) 10k-20MHz

2.1 ps-rms (int div)

2.14 ps-rms (int div)

40 ps-pp

70-240 ps-pp,
see Figure 3

Spurious Performance: The spurious performance is as follows:
» Less than -80 dBc spurious from PFD/reference clocks at 122.88 MHz output frequency in the Nyquist range.

* Less than -68 dBc spurious from output channel-to-channel coupling on the victim output at differential
signaling level operated at 122.88 MHz output frequency in the Nyquist range.

Device outputs:

The Device outputs offer multiple signaling formats: high-swing CML (LVPECL like), normal-swing CML (CML),
low-swing CML (LVDS like), HCSL, and LVCMOS signaling.

Table 3. Device Outputs

Outputs LVPECL cML LVDS HCSL LVCMOS | OUTPUT DIVIDER FRE%E’\E‘CY
Y[3:0] X X X Integer only 1.55 - 800 MHz
Integer 1.55 - 800 MHz

Y[7:4] X X X _
Fractional 1.00 - 400 MHz

Outputs [Y0:Y3] are driven by 8-b continuous integer dividers per pair. Outputs [Y4:Y7] are each driven by 20-b
fractional dividers that can achieve any frequency with better than 1ppm frequency accuracy. The output skew is
typically less than 40 ps for differential outputs. The LVCMOS outputs support adjustable slew rate control to
control EMI. Pairs of 2 outputs can be operated at 1.8 V, 2.5 V or 3.3 V power supply voltage.

Device Configuration:32 distinct pin modes are available that cover many common use cases without the need
for any serial programming of the device. For maximum flexibility the device also supports SPI and I°C
programming. I°C offers 4 distinct addresses to support up to 4 devices on the same programming lines.
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Figure 26. Typical Use Case: CDCM6208V2G Example in Wireless Infrastructure Baseband Application

10.4 Device Functional Modes

10.4.1 Control Pins Definition

In the absence of a host interface, the CDCM6208V2G can be powered up in one of 32 pre-configured settings
when the pins are SI_MODE[1:0] = 10. The CDCM6208V2G has 5 control pins identified to achieve commonly
used networking frequencies, and change output types. The Smart Input MUX for the PLL is set in most
configurations to manual mode in pin mode. Based on the control pins settings for the on-chip PLL, the device
generates the appropriate frequencies and appropriate output signaling types at start-up. In the case of the PLL
loop filter, "IC" denotes PLL bandwidths of < 1 kHz and "Synth" denotes PLL bandwidths of = 100 kHz.
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Table 4. Pre-Configured Settings of CDCM6208V2G Accessible by PIN[4:0]® @)

I O I O e - - O N O A O - O O
S| 8 g ) i 2 = 2 S| 2 s | 2 5| 2 R s | 2 s | 2 5
@ = =

00 | wo D(?fz:ﬂt 25 L\C’)%M 25 "\éCSM NAY | 25 | 3000 | 100 | PECL | 100 | PECL | 100 | PECL | 100 | PECL | 25 | HCSL | 125 | HCSL | 100 | HCSL 1;%?33 '-c\)’sfg
o1 | o D(ﬁe?ult 25 L\(/)CSM 25 L\(/)CSM "g’é'(\‘: 25 | 3000 | 100 | PECL | 100 | PECL | 100 | PECL | 100 | PECL | 25 | HcsL | 125 | HesL | 100 | HesL 1;%23 "C;/SC_'\P"
11 RESERVED

10 | ox00 | 1v2G | 25 "\(’)ZM 25 "\c’g\" “gég 25 | 3000 | 100 | PECL | 100 | PECL | 100 | PECL | 100 | PECL | 25 | HCSL | 125 | HCSL | 100 | HCsL 13?%333 'S’S(f'\P"
10 | ox01 | 2v2G | 25 "\(’;;M 25 "\(’D%M NAY | 25 | so00 | 100 | PECL | 100 | PECL | 100 | PECL | 100 | PECL | 100 | HCSL | 125 | HCSL | 100 | HCSL | '3o33 g’;g
10 | ox02 | 3v2G | 25 L\C’)%M 25 "\éCSM NAY | 25 | 3000 | 100 | PECL | 100 | PECL | 100 | PECL | 100 | PECL | 25 | HCSL | 125 | HCSL | 100 | HCSL 1;%?33 HCSL
10 | ox03 | 4v2G | 25 L\(/)CSM 25 L\(/)CSM "g’é'(\‘: 25 | 3000 | 100 | PECL | 100 | PECL | 100 | PECL | 100 | PECL | 100 | HCSL | 125 | HesL | 100 | HesL 1;%23 HCSL
10 | ox04 | 5vaG | 25 | WSM o5 | WIOMIP AR 55 | 3000 | 100 | PECL | 100 | PECL | 100 | PECL | 100 | PECL | 25 | HCSL | 125 | HCSL | 100 | HesL | 13333 ) LVEM
10 | ox05 | 6v2G | 25 "\é%'\" 25 "\(’)CSM “gég 25 | 3000 | 100 | PECL | 100 | PECL | 100 | PECL | 100 | PECL | 25 | HCSL | 125 | HCSL | 100 | HCsL 133%3;3 'S’SC_"\:"
10 | ox06 | 7v2G | 25 "\(’)ZM 25 "\c’g\" “gég 25 | 3000 | 100 | PECL | 100 | PECL | 100 | PECL | 100 | PECL | 25 | HCSL | 125 | HCSL | 100 | HCsL 13?%333 'S’S(f'\P"
10 | ox07 | 8v2G | 25 "\(’;;M 25 "\(’D%M NAY | 25 | so00 | 100 | PECL | 100 | PECL | 100 | PECL | 100 | PECL | 25 | HCSL | 125 | HCSL | 100 | HCSL | '5o33 g’;g
10 | oxo8 | 9v2G | 25 L\C’)%M 25 "\éCSM NAY | 25 | 3000 | 100 | PECL | 100 | PECL | 100 | PECL | 100 | PECL | 25 | HCSL | 125 | HCSL | 100 | HCSL 1;%?33 "C;’ng
10 | oxo09 \}SG 25 L\(/)CSM 25 L\(/)CSM "g’é'(\‘: 25 | 3000 | 100 | PECL | 100 | PECL | 100 | PECL | 100 | PECL | 25 | HcsL | 125 | HesL | 100 | HesL 1;%23 "C;/SC_'\P"
10 | ox0a | | 25 | BIM s | WIOMIE AR 55 | 3000 | 100 | PECL | 100 | PECL | 100 | PECL | 100 | PECL | 25 | MCSL | 125 | HCSL | 100 | HesL | 13333 ) LvEM
10 | oxoB \/122(; X |Disable| 25 | Crystal “gég 25 | 3000 | 300 | LvDs | 300 | LvDs | 300 | LvDS | X |Disable| X |Disable| X |Disable| X |Disable| X | Disable
10 | oxoc \}36 X | Disable| 25 | crysta “gég 25 | 3000 | 100 | cML | 100 | cmL X | Disable| X |Disable| 25 '6\5’%“,’5 50 IE;/S(?'\PA lggs‘zg é\sl(m 7;227‘;9 LVDS
10 | oxoD | X | Disable | 25 | Crystal | AN | 25 | 3000 | 100 | cML | 100 | cmL X | Disable| X |Disable| 25 '6\3’%“,"\1 50 IE\)/S(,:-'\PA P é\S’CP“,"\I 5239 | Lvos
10 | ok | o> X | Disable | 25 | Crystal | AN | 25 | 3000 | 100 | cML | 100 | cML X |Disable| x |Disable| 25 | 'OCM | 102 | 'VCM | x |pisable| x | Disable
10 OxOF \}266 X Disable 25 Crystal "g’é’é 25 3000 X Disable 100 CML X Disable X Disable X Disable | 19.2 IS/SC'\PA 32.768 IE;/SCE,A X Disable

(1) The functionality of the status 0 and status 1 pins in SPI and I°C mode is programmable.

(2) The REF_SEL input pin selects the primary or secondary input in MANUAL mode. That is: If the system only uses a XTAL on the secondary input, REF_SEL should be tied to VDD. The
primary and secondary input stage power supply must be always connected.

For all pin modes, STATUSO outputs the PLL_LOCK signal and STATUS1 the LOSS OF REFERENCE.
General Note: in all pin mode, all voltage supplies must either be 1.8 V or 2.5/3.3 V and the PWR pin number 44 must be set to 0 or 1 accordingly. In SPI and 12C mode, the supply

voltages can be "mixed and matched" as long as the corresponding register bits reflect the supply voltage setting for each desired 1.8 V or 2.5/3.3 V supply. Exception: inputs configured
for LVDS signaling (Type = LVDS) are supply agnostic, and therefore can be powered from 2.5 V/3.3 V or 1.8 V regardless of the supply select setting of pin number 44.
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Table 4. Pre-Configured Settings of CDCM6208V2G Accessible by PIN[4:0]® @ (continued)
g o | B i .
= = m} ~ = —~ = — < —~ & = & — & —~ & —~ <
i g g = &, @ 2 = s g S s P 2 3 s 2 2 g 2 = s
a] = O = Type O Type2 I f(PFD) | f(VCO) = m = 5] = 5] =1 5] = 1] = @ £=4 9] = ]
2| £ | 3 | & 2 m 2| ¢ | 2| 8| 2| &g | 2|8 | 2|8 |2|&8|2|&8]|23]¢g
EI o 2 = % & L2 - £ 2 L2 2 ) fn 2 2 L2 2 2 2 L f
(7] = =
17- . MAN- . . LVCM LVCM | 148.49 | LVCM | 74.499
10 0x10 V2G X Disable 25 Crystal SEC 25 3000 100 CML 100 CML X Disable X Disable 25 OS-PN 50 0S.p 9954 | OS-PN | 9874 LVDS
18- . MAN- . . LVCM LVCM | 148.49 | LVCM | 74.499
10 0x11 V2G X Disable 25 Crystal | ‘oee 25 3000 100 CML 100 CML X Disable X Disable 25 OS-PN 50 0S.p 9954 | Os-PN | 9874 | LVPS
19- . MAN- . . . . LVCM . .
10 0x12 VoG X Disable 25 Crystal SEC 25 3000 100 CML X Disable X Disable X Disable X Disable 24 0S.P X Disable X Disable
20- . MAN- . . . LVCM | 26.000 | LVCM | 12.000 | LVCM .
10 0x13 V2G X Disable 25 Crystal SEC 25 3000 100 CML X Disable X Disable X Disable 25 0S.P 846 0S.P 0117 0S-P X Disable
21- . MAN- . . " . LVCM | 26.000 | LVCM | 48.000 .
10 0x14 V2G X Disable 25 Crystal SEC 25 3000 X Disable X Disable X Disable X Disable 25 0S.P 846 OS.P 0468 LVDS X Disable
22- . MAN- . . . LVCM | 26.000 | LVCM | 12.000 | LVCM .
10 0x15 V2G X Disable 25 Crystal SEC 25 3000 100 CML X Disable X Disable X Disable 25 0S.P 846 OS.P 0117 0S.P X Disable
23- . MAN- . . . . LVCM | 26.000 | LVCM | 48.000 .
10 0x16 V2G X Disable 25 Crystal SEC 25 3000 X Disable X Disable X Disable X Disable 25 OS.p 846 0S.p 0468 LVDS X Disable
24- LVCM MAN- . LVCM
10 0x17 VoG 25 0s 25 Crystal SEC 6.25 3125 156.25 | LVDS | 156.25 | LVDS | 156.25 | LVDS X Disable 25 0S-PN 100 LVDS 100 LVDS 100 LVDS
25- LVCM MAN- . 52.992 52.992 52.992 52.992
10 0x18 VoG 125 CML 25 0s SEC 6.25 3125 156.25 | LVDS | 156.25 | LVDS | 156.25 | LVDS X Disable 415 LVDS 415 LVDS 415 LVDS 415 LVDS
26- LVCM MAN- 2967.5 . 24999 | LVCM | 156.25 156.25 156.25
10 0x19 V2G 35.328 0s 35.328 | Crystal SEC 35.328 52 52,992 | LVDS | 52.992 | LVDS | 52.992 | LVDS X Disable 7799 0S-PN 1195 LVDS 1195 LVDS 1195 LVDS
27- LVCM MAN- 2967.5 24999 | LVCM | 156.25 156.25 156.25
10 O0x1A V2G 35.328 os 35.328 | Crystal SEC 35.328 52 52.992 | LVDS | 52.992 | LVDS | 52.992 | LVDS | 52.992 | LVDS 7799 OS-PN 1195 LVDS 1195 LVDS 1195 LVDS
28- LVCM LVCM | MAN- 2067.5 24.999 | yem | 156.25 156.25 156.25
10 0x1B VoG 0.192 0s 0.192 oS SEC 0.192 50 52.992 | LVDS | 52.992 | LVDS | 52.992 | LVDS X Disable 71{23223 0S-PN 1195 LVDS 1195 LVDS 1195 LVDS
29- LVCM MAN- . . LVCM LVCM
10 0x1C V2G 25 os 25 Crystal SEC 25 3125 156.25 | LVDS | 156.25 | LVDS | 156.25 CML X Disable X Disable 125 OS.P 200 LVDS 25 OS-PN
30- LVCM MAN- . LVCM LVCM LVCM
10 0x1D V2G 50 0s 50 Crystal SEC 25 3125 156.25 | LVDS | 156.25 | LVDS | 156.25 CML X Disable 50 0S-P 125 0S.P 200 LVDS 25 OS-PN
31- LVCM MAN- LVCM LVCM
10 Ox1E VoG 50 0s 25 Crystal SEC 25 3125 156.25 | LVDS | 156.25 | LVDS | 156.25 CML 156.25 CML 156.25 | HCSL 125 0S-P 200 LVDS 25 0OS-PN
32- LVCM MAN- LVCM LVCM
10 Ox1F VoG 50 0s 25 Crystal SEC 25 3125 156.25 | LVDS | 156.25 | LVDS | 156.25 CML 156.25 CML 156.25 | HCSL 125 0S-P 200 LVDS 25 0S-PN
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10.4.2 Loop Filter Recommendations for Pin Modes

The following two tables provide the internal charge pump and R3/C3 settings for pin modes. The designer can
either design their own optimized loop filter, or use the suggested loop filter in the Table 5.

Table 5. CDCM6208V2G Loop Filter Recommendation for Pin Mode

g = FLIRE S B26 = d Recommended ICr]J;rSc?LIéEtZ
g <, Use Case ) f(PFD) ICP External LPF
s g Fred | Type | Mred | Type m )| mA) s o~ o3
> (MHz) (MHz) ¢ ) ®F)
00 1o SPI 25 | Lvemos | 25 | Lvemos | MAN- 25 25 | 200pF/400Q / 22nF 100 2425
Default SEC
o1 o | ¢ 25 | Lvcmos | 25 | Lvcmos | MAN- 25 25 | 200pF /400Q/ 22nF 100 2425
efault SEC
11 RESERVED
10 | ox00 | 1-v2G 25 | Lvemos | 25 | Lvemos | A 25 25 | 200pF /400Q/ 22nF 100 | 2425
10 | oxo1 | 2-v2G 25 | Lvemos | 25 | LveMos '\g’é'é 25 25 | 200pF /4000 / 22nF 100 2425
10 | ox02 | 3v2G 25 | Lvemos | 25 | LveMos '\g’é'é 25 25 | 200pF /4000 22nF 100 2425
10 | ox03 | 4V2G 25 | Lvemos | 25 | Lvemos | AN 25 25 | 200pF /4000 / 22nF 100 | 2425
10 | ox04 | 5V2G 25 | Lvemos | 25 | Lvemos | NAY 25 25 | 200pF /4000 / 22nF 100 | 2425
10 | ox05 | 6V2G 25 | LVCMOS | 25 | LVCMOS '\gé’é 25 25 200pF / 400Q / 22nF 100 2425
10 | 0x06 | 7-V2G 25 | Lvemos | 25 | Lvemos | A 25 25 | 200pF /400Q/ 22nF 100 | 2425
10 | ox07 | 8v2G 25 | Lvemos | 25 | LveMos '\g’é'é 25 25 | 200pF /4000 / 22nF 100 2425
10 | ox08 | 9v2G 25 | Lvemos | 25 | LveMos '\g’é'é 25 25 | 200pF /4000 / 22nF 100 2425
10 | ox09 | 102G 25 | Lvemos | 25 | Lvemos | AN 25 25 | 200pF /4000 / 22nF 100 | 2425
10 | ox0A | 112G 25 | Lvemos | 25 | Lvemos | NAY 25 25 | 200pF /4000 / 22nF 100 | 2425
10 | oxoB | 12v2G X Disable 25 Crystal '\gé'é 25 25 200pF / 400Q / 22nF 100 2425
10 | oxoc | 13-v2G X Disable 25 Crystal | oAt 25 25 | 200pF/400Q / 22nF 100 2425
10 | oxoD | 14-v2G X Disable 25 Crystal '\g’é'é 25 25 | 200pF /4000 / 22nF 100 2425
10 | ox0E | 15-v2G X Disable 25 Crystal '\g’é'é 25 25 | 200pF /4000 22nF 100 2425
10 | OxOF | 162G X Disable 25 Crystal | AN 25 25 | 200pF /4000 / 22nF 100 | 2425
10 | oxi0 | 17-v2G X Disable 25 Crystal | AN 25 25 | 200pF /4000 / 22nF 100 | 2425
10 | oxi1 | 18Vv2G X Disable 25 Crystal '\gé'é 25 25 200pF / 400Q / 22nF 100 2425
10 | oxt2 | 19-v2G X Disable 25 Crystal | oA 25 25 | 200pF/400Q / 22nF 100 2425
10 | ox13 | 20-v2G X Disable 25 Crystal '\g’é'é 25 25 | 200pF /4000 / 22nF 100 2425
10 | ox14 | 21-v2G X Disable 25 Crystal '\g’é'é 25 25 | 200pF /4000 22nF 100 2425
10 | oxi5 | 222G X Disable 25 Crystal | AN 25 25 | 200pF /4000 / 22nF 100 | 2425
10 | oxi6 | 232G X Disable 25 Crystal | AN 25 25 | 200pF /4000 / 22nF 100 | 2425
10 | ox17 | 24v2G 25 | LveMmos | 25 cystal | NMAY | 625 | am 22pF 1 860Q / 22nF 100 | 2425
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Table 5. CDCM6208V2G Loop Filter Recommendation for Pin Mode (continued)

5 Internal LPF
o

=i =} sl SEC_REF il Recommended Components
'-5 &, Use Case 0, f(PFD) ICP External LPF

g Z Freq . Freq R L (MHz) (mA) Components R3 c3
()]

10 | oxt8 | 25v2G | 125 cML 25 | Lvemos | AN | 625 4m 22pF / 860Q / 22nF 100 2425
10 | 0x19 | 26V2G | 35328 | LVCMOS | 35328 | Crystal | o | 35328 | 25m |  22pF /4000 / 22nF 100 2425
10 | OxtA | 27-v2G | 35.328 | LVCMOS | 35.328 | Crystal '\gé’é 35.328 | 2.5m | 22pF/400Q/22nF 100 2425
10 | 0x1B | 28v2G | 0192 | LVCMOS | 0192 | LVCMOS | "o’ | 0192 | 35m | 100pF/2.67kQ/68nF | 100 2425
10 | oxic | 29-v2G 25 | Lvemos | 25 Crystal '\gé'é 25 25m | 100pF /4700 / 22nF 100 2425
10 | oxidp | 30-v2G 50 | LVCMOS | 50 Crystal '\g’é'é 25 25m | 100pF /4700 / 22nF 100 2425
10 | oxiE | 31-v2G 50 | LVCMOS | 50 Crystal | AN 25 25m | 100pF /4700 / 22nF 100 2425
10 | oxiF | 32:v2G 50 | LVCMOS | 50 Crystal | AN 25 25m | 100pF /4700 / 22nF 100 2425

10.4.3 Status Pins Definition

The device vitals such as input signal quality, smart mux input selection, and PLL lock can be monitored by
reading device registers or at the status pins STATUS1, and STATUSO. Register 3[12:7] allows for customization
of which vitals are mapped to these two pins. Table 6 lists the three events that can be mapped to each status
pin and which can also be read in the register space.

Table 6. CDCM6208V2G Status Pin Definition List

STATUS
SIGNAL NAME

SIGNAL TYPE

SIGNAL NAME

REGISTER BIT
NO.

DESCRIPTION

SEL_REF

LVCMOS

STATUSO, 1

Reg 3.12
Reg 3.9

Indicates Reference Selected for PLL:
0 — Primary input selected to drive PLL
1 — Secondary input selected to drive PLL

LOS_REF

LVCMOS

STATUSO, 1

Reg 3.11
Reg 3.8

Loss of selected reference input observed at active input:

0 — Reference input present

1 — Loss of reference input

Important Note 1: For LOS_REF to operate properly, the secondary
input SEC_IN must be enabled. Set register Q4.5=1. If register
Q4.5 is set to zero, LOS_REF will output a static high signal
regardless of the actual input signal status on PRI_IN.

PLL_UNLOCK

LVCMOS

STATUSO, 1

Reg 3.10
Reg 3.7

Indicates unlock status for PLL (digital):

PLL locked — Q2102 =0 and VSTATUSO/l: VlH

PLL unlocked — Q21.2 = 1 and Vsratuson= Vi See note @

Note 2: | f the smartmux is enabled and both reference clocks stall,
the STATUSKX output signal will 98% of the time indicate the LOS
condition with a static high signal. However, in 2% of the cases, the
LOS detection engine erroneously stalls at a state where the
STATUSKX output PLL lock indicator will signalize high for 511 out of
every 512 PFD clock cycles.

(1) The reverse logic between the register Q21.2 and the external output signal on STATUSO or STATUSL1.
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NOTE

It is recommended to assert only one out of the three register bits for each of the status
pins. For example, to monitor the PLL lock status on STATUSO and the selected reference
clock sources on STATUSL1 output, the device register settings would be Q3.12 = Q3.7 =
1 and Q3.11 = Q3.10 = Q3.9 = Q3.8 = 0. If a status pin is unused, it is recommended to
set the according 3 register bits to zero (e.g. Q3[12:9] = 0 for STATUSO = 0). If more than
one bit is enabled for each STATUS signal, the function becomes OR'ed. For example, if
Q3.11 = Q3.10 = 1 and Q3.12 = 0, the STATUSO output would be high either if the device
goes out of lock or the selected reference clock signal is lost.

10.4.4 PLL Lock Detect

The PLL lock detection circuit is a digital detection circuit which detects any frequency error, even a single cycle
slip. The PLL unlock is signalized when a certain number of cycle slips have been exceeded, at which point the
counter is reset. A frequency error of 2% will cause PLL unlock to stay low. A 0.5% frequency error shows up as
toggling the PLL lock output with roughly 50% duty cycle at roughly 1/1000 ™ of the PFD update frequency to the
device. A frequency error of 1ppm would show up as rare toggling low for a duration of approximately 1000 PFD
update clock cycles. If the system plans using PLL lock to toggle a system reset, then consider adding an RC
filter on the PLL LOCK output (Status 1 or Status 0) to avoid rare cycle slips from triggering an entire system
reset.

10.4.5 Interface and Control

The host (DSP, Microcontroller, FPGA, etc) configures and monitors the CDCM6208V2G via the SPI or 1°C port.
The host reads and writes to a collection of control/status bits called the register file. Typically, a hardware block
is controlled and monitored via a specific grouping of bits located within the register file. The host controls and
monitors certain device-wide critical parameters directly, via control/status pins. In the absence of a host, the
CDCM6208V2G can be configured to operate in pin mode where the control pins [PINO-PIN4] can be set
appropriately to generate the necessary clock outputs out of the device.

REGISTER SPACE
Control/ STATUSO Xe——— :??@@@ -
Status STATUS1/PINO [€——p ﬁ@@@ = %
Pins PDN [X > — : o8
RESETN/PWR X—— _ HhEEDELNE EEEEDEE | — ¢
- gevlcel — EinEEmrnbEcEnEanin Device
ontro < >
SPI/ SDI;S:;E::? X And s e AR g Hardware
12C SDO/ADOPING ZI Status FimEmemsneEEEeme| S
Port SCS/ADL/PING BEIEE aael| @
- EEEFOEEREEEE | 5
Comm SI_MODEO |Z—> @@@ 8
Select L S| MODEL ——» EEEEMEEEEEENG

SPI: SI_MODEJ[1:0]=00; 12C: SI_MODE[1:0]=01; Pin Mode: SI_MODE[1:0]=10

Figure 27. CDCM6208V2G Interface and Control Block

Within this register space, there are certain bits that have read/write access. Other bits are read-only (an attempt
to write to a read only bit will not change the state of the bit).
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10.4.5.1 Register File Reference Convention

Figure 28 shows the method this document employs to refer to an individual register bit or a grouping of register
bits. If a drawing or text references an individual bit, the format is to specify the register number first and the bit
number second. The CDCM6208V2G contains 21 registers that are 16 bits wide. The register addresses and the
bit positions both begin with the number zero (0). A period separates the register address and bit address. The
first bit in the register file is address 'R0.0' meaning that it is located in Register 0 and is bit position 0. The last
bit in the register file is address R31.15 referring to the 16"hit of register address 31 (the 32"%register in the
device

| _w»Reg05

Register Number(s)<‘ ¢/Bit Number(s)

Figure 28. CDCM6208V2G Register Reference Format
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10.4.5.2 SPI - Serial Peripheral Interface

To enable the SPI port, tie the communication select pins SI_MODE[1:0] to ground. SPI is a master/slave
protocol in which the host system is always the master; therefore, the host always initiates communication
to/from the device. The SPI interface consists of four signal pins. The device SPI address is 0000.

Table 7. Serial Port Signals in SPI Mode

NS PN U I/0 DESCRIPTION
SDI/SDA/PIN1 2 Input SDI: SPI Serial Data Input
SDO/ADO/PIN2 3 Output SDO: SPI Serial Data
SCS/AD1/PIN3 4 Input SCS: SPI Latch Enable

SCL/PIN4 5 Input SCL: SPI/I>C Clock

The host must present data to the device MSB first. A message includes a transfer direction bit, an address field,
and a data field as depicted in Figure 29

LSB

S
1]2]3]4a]s]e]7]8]9]10]11]12]13]14]15]16]17]18]19]20]21]22]23]24]25] 26 [27] 28] 29[30]31]32] order of Transmission
First Out €— Alalala|lala|lAalAa|a]a|Aa]lD|D|D|D|D|D|D|D|D|D|D|D|D]|D|D|D|, . .
50000109876543210151413121110987654321oB'tDEf'”'“°”
Fixed (4 bits) Register Address (11 bits) Data Payload (16 bits) Message Field Definition
Examples: Read Register 4: 11000 0/000 0000 0100| XXXX XXXX XXXX XXXX
Write OxFOF1 to Register 5: 01000 0000 0000 0101| 1111 0000 1111 0001

Figure 29. CDCM6208V2G SPI Message Format

10.4.5.2.1 Configuring the PLL

The CDCM6208V2G allows configuring the PLL to accommodate various input and output frequencies either
through an 1°C or SPI programming interface or in the absence of programming, the PLL can be configured
through control pins. The PLL can be configured by setting the Smart Input MUX, Reference Divider, PLL Loop
Filter, Feedback Divider, Prescaler Divider, and Output Dividers.

For the PLL to operate in closed loop mode, the following condition in Equation 2 has to be met when using
primary input for the reference clock, and the condition in Equation 3 has to be met when using secondary input
for the reference clock.

/PRIREF _  vco
MxR) ~ (NxPS_A) @

/sec REF _  vco
M (NxPS_A) ®

In Equation 2 and Equation 3, fprs_rer is the reference input frequency on the primary input and fsec ger is the
reference input frequency on the secondary input, R is the reference divider, M is the input divider, N is the
feedback divider, and PS_A the prescaler divider A.

The output frequency, four, is a function of fyco, the prescaler A, and the output divider (O), and is given by
Equation 4. (Use PS_B in for outputs 2, 3, 6, and 7).

o= Josc
OUT ~ (OxPS A) “
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When the output frequency plan calls for the use of some output dividers as fractional values, the following steps
are needed to calculate the closest achievable frequencies for those using fractional output dividers and the
frequency errors (difference between the desired frequency and the closest achievable frequency).

» Based on system needs, decide the frequencies that need to have best possible jitter performance.
» Once decided, these frequencies need to be placed on integer output dividers.

« Then a frequency plan for these frequencies with strict jitter requirements can be worked out using the
common divisor algorithm.

» Once the integer divider plans are worked out, the PLL settings (including VCO frequency, feedback divider,
input divider and prescaler divider) can be worked out to map the input frequency to the frequency out of the
prescaler divider.

» Then calculate the fractional divider values (whose values must be greater than 2) that are needed to support
the output frequencies that are not part of the common frequency plan from the common divisor algorithm
already worked out.

» For each fractional divider value, try to represent the fractional portion in a 20 bit binary scheme, where the
first fractional bit is represented as 0.5, the second fractional bit is represented as 0.25, third fractional bit is
represented as 0.125 and so on. Continue this process until the entire 20 bit fractional binary word is
exhausted.

* Once exhausted, the fraction can be calculated as a cumulative sum of the fractional bit x fractional value of
the fractional bit. Once this is done, the closest achievable output frequency can be calculated with the
mathematical function of the frequency out of the prescaler divider divided by the achievable fractional
divider.

e The frequency error can then be calculated as the difference between the desired frequency and the closest
achievable frequency.

10.5 Programming

10.5.1 Writing to the CDCM6208V2G

To initiate a SPI data transfer, the host asserts the SCS (serial chip select) pin low. The first rising edge of the
clock signal (SCL) transfers the bit presented on the SDI pin of the CDCM6208V2G. This bit signals if a read
(first bit high) or a write (first bit low) will transpire. The SPI port shifts data to the CDCM6208V2G with each
rising edge of SCL. Following the W/R bit are 4 fixed bits followed by 11 bits that specify the address of the
target register in the register file. The 16 bits that follow are the data payload. If the host sends an incomplete
message, (i.e. the host de-asserts the SCS pin high prior to a complete message transmission), then the
CDCM6208V2G aborts the transfer, and device makes no changes to the register file or the hardware. Figure 31
shows the format of a write transaction on the CDCM6208V2G SPI port. The host signals the CDCM6208V2G of
the completed transfer and disables the SPI port by de-asserting the SCS pin high.
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Programming (continued)
10.5.2 Reading from the CDCM6208V2G

As with the write operation, the host first initiates a SPI transfer by asserting the SCS pin low. The host signals a
read operation by shifting a logical high in the first bit position, signaling the CDCM6208V2G that the host is
imitating a read data transfer from the device. During the portion of the message in which the host specifies the
CDCM6208V2G register address, the host presents this information on the SDI pin of the device (for the first 15
clock cycles after the W/R bit). During the 16 clock cycles that follow, the CDCM6208V2G presents the data from
the register specified in the first half of the message on the SDO pin. The SDO output is 3-stated anytime SCS is
high, so that multiple SPI slave devices can be connected to the same serial bus. The host signals the
CDCM6208V2G that the transfer is complete by de-asserting the SCS pin high.

SCS #37)

SDO internal o]
enable signal

SDO
(#34)

Data out

LvVCMO

Figure 30.

10.5.3 Block Write/Read Operation

The device supports a block write and block read operation. The host need only specify the lowest address of the
sequence of addresses that the host needs to access. The CDCM6208V2G will automatically increment the
internal register address pointer if the SCS pin remains low after the SPI port finishes the initial 32-bit
transmission sequence. Each transmission of 16 bits (a data payload width) results in the device automatically
incrementing the address pointer (provided the SCS pin remains active low for all sequences).

T\ /

SCL

WRITE
o] ~A31|A30 A29IA28|A27 A26 | A25 A24|A23 A22| A21| A20| AL9 A18|A17 A16]|Dp15| D14|D13| D12 |D11 p10| D9 D8ID7 D6 I D5 | D4 | D3 D2ID1 DO~
SCI ~A3l A30 | A29 | A28 A27| A26 | A25 | A24| A23| A22] A21]A20 | A19|ALBJALT A16X DON'T CARE

READ
sco HI-Z XD15 D14|D13| D12| D11 D10| DO | D8| D7| D6 | D5 | D4 | D3 | D2 | D1 DO[

| 16-BIT COMMAND | 16-BIT DATA |

Figure 31. CDCM6208V2G SPI Port Message Sequencing

10.5.4 I?°C Serial Interface

With SI_MODE1=0 and SI_MODEO=1 the CDCM6208V2G enters | 2C mode. The I°C port on the
CDCM6208V2G works as a slave device and supports both the 100 kHz standard mode and 400 kHz fast mode
operations. Fast mode imposes a glitch tolerance requirement on the control signals. Therefore, the input
receivers ignore pulses of less than 50 ns duration. The inputs of the device also incorporates a Schmitt trigger
at the SDA and SCL inputs to provide receiver input hysteresis for increased noise robustness.

NOTE
Communication through 12C is not possible while RESETN is held low.

Copyright © 2016, Texas Instruments Incorporated Submit Documentation Feedback 39
Product Folder Links: CDCM6208V2G


http://www.ti.com/product/cdcm6208v2g?qgpn=cdcm6208v2g
http://www.ti.com
http://www.ti.com/product/cdcm6208v2g?qgpn=cdcm6208v2g
http://www.go-dsp.com/forms/techdoc/doc_feedback.htm?litnum=SNAS682&partnum=CDCM6208V2G

13 TEXAS
INSTRUMENTS
CDCM6208V2G

SNAS682 —MARCH 2016 www.ti.com

Programming (continued)

In an I°C bus system, the CDCM6208V2G acts as a slave device and is connected to the serial bus (data bus
SDA and clock bus SCL). The SDA port is bidirectional and uses an open drain driver to permit multiple devices
to be connected to the same serial bus. The CDCM6208V2G allows up to four uniqgue CDCM6208V2G slave
devices to occupy the I12C bus in addition to any other 1°C slave device with a different I°C address. These slave
devices are accessed via a 7-bit slave address transmitted as part of an I1°C packet. Only the device with a
matching slave address responds to subsequent I2C commands. The device slave address is 10101xx (the two
LSBs are determined by the AD1 and ADO pins). The five MSBs are hard-wired, while the two LSBs are set
through pins on device powerup.

SDA

[ ]
LI

Data out J

Data in

Figure 32.

During the data transfer through the I2C port interface, one clock pulse is generated for each data bit transferred.
The data on the SDA line must be stable during the high period of the clock. The high or low state of the data
line can change only when the clock signal on the SCL line is low. The start data transfer condition is
characterized by a high-to-low transition on the SDA line while SCL is high. The stop data transfer condition is
characterized by a low-to-high transition on the SDA line while SCL is high. The start and stop conditions are
always initiated by the master. Every byte on the SDA line must be eight bits long. Each byte must be followed
by an acknowledge bit and bytes are sent MSB first.

The acknowledge bit (A) or non-acknowledge bit (A) is the 9™bit attached to any 8-bit data byte and is always
generated by the receiver to inform the transmitter that the b¥1te has been received (when A = 0) or not (when A
=1). A=0is done bEl/ pulling the SDA line low during the 9"clock pulse and A = 1 is done by leaving the SDA
line high during the 9"clock pulse.

The I12C master initiates the data transfer by asserting a start condition which initiates a response from all slave
devices connected to the serial bus. Based on the 8-bit address byte sent by the master over the SDA line
(consisting of the 7-bit slave address (MSB first) and an R/W bit), the device whose address corresponds to the
transmitted address responds by sending an acknowledge bit. All other devices on the bus remain idle while the
selected device waits for data transfer with the master. The CDCM6208V2G slave address bytes are given in
below table.

After the data transfer has occurred, stop conditions are established. In write mode, the master asserts a stop
condition to end data transfer during the 10 "clock pulse following the acknowledge bit for the last data byte from
the slave. In read mode, the master receives the last data byte from the slave but does not pull SDA low during
the 9"clock pulse. This is known as a non-acknowledge bit. By receiving the non-acknowledge bit, the slave
knows the data transfer is finished and enters the idle mode. The master then takes the data line low during the
low period before the 10 clock pulse, and high during the 10 "clock pulse to assert a stop condition.
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Programming (continued)

For "Register Write/Read" operations, the 1°C master can individually access addressed registers, that are made

of two 8-bit data bytes.

Table 8. I°C Slave Address Byte

A6 A5 A4 A3 A2 AD1 ADO R/W
1 0 1 0 1 0 0 1/0
1 0 1 0 1 0 1 1/0
1 0 1 0 1 1 0 1/0
1 0 1 0 1 1 1 1/0
Table 9. Generic Programming Sequence
S Start Condition
Sr Repeated Condition
R/W |1 = Read (Rd) from slave; 0 = Write (Wr) to slave
A Acknowledge (ACK = 0 and NACK = 1)
P Stop Condition
Master to Slave Transmission
Slave to Master Transmission
Figure 33. Register Write Programming Sequence
1 7 1 1 8 1 8 1 8 1 8 1 1
SLAVE Register Register Data Data
S Address wr a Address - Address i Byte & Byte a P
Figure 34. Register Read Programming Sequence
1 7 1 1 8 1 8 1 1 1 1 1 8 1 8
SLAVE Register Register Slave Data Data
S Address wr a Address a Address & S Address Rd & Byte A Byte
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10.6 Register Maps

In SPI/I?C mode the device can be configured through twenty registers. Register 4 configures the input, Reg 0-3
the PLL and dividers, and Register 5 - 20 configures the 8 different outputs.

YO

CDCM6208 Register programming

INT REG 5
DIV

REG 6
g I
>
PSB
Charge Pump I
I || and PSA
Loop Filter
REG 3 — & |
INT
- I
| — ]
REG 8
| REG 2 /REG1 L]~
>
I
REG 9,10,11
| FRAC ,{ I
| DIV 5
| PRI @ EH S |
2
| SEC & ol 1
| EG 9 I
I REG 12.13.14 |
FRAC
| DIV X
I PRI B g © |
2
| SEC B o
| REG 12 I
NG
| ) FRAC © ‘
| DIV >
| REG 15,16,17 |
I ~ I
| FRAC ~ 9
I DIV s
| REG 18,19, 20 I
e e e e e e e e e e e e e e e e e e e e e e e e o —  — — — — — — — Jd
Figure 35. Device Register Map
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Register Maps (continued)

Table 10.

Register 0

BIT

BIT NAME

RELATED BLOCK

DESCRIPTION/FUNCTION

15:10

RESERVED

These bits must be set to 0

9:7

LF_C3[2:0]

PLL Internal Loop Filter
(C3)

PLL Internal Loop Filter Capacitor (C3) Selection
000 — 35 pF

001— 112.5 pF

010 — 177.5 pF

011 — 242.5 pF

100 — 310 pF

101 — 377.5 pF

110 — 445 pF

111 — 562.5 pF

6:4

LF_R3[2:0]

PLL Internal Loop Filter
(R3)

PLL Internal Loop Filter Resistor (R3) Selection
000 — 10 Q

001 - 30Q

010 — 60 Q

011 — 100 Q

100 — 530 Q

101— 1050 Q

110 — 2080 Q

111 — 4010 Q

31

PLL_ICP[2:0]

PLL Charge Pump

PLL Charge Pump Current Setting
000 — 500 pA
001 - 1.0 mA
010 —» 1.5 mA
011 - 2.0 mA
100 —» 2.5 mA
101 - 3.0 mA
110 —» 3.5 mA
111> 4.0 mA

RESERVED

This bit is tied to zero statically, and it is recommended to set to 0
when writing to register.

Table 11.

Register 1

BIT

BIT NAME

RELATED BLOCK

DESCRIPTION/FUNCTION

15:2

PLL_REFDIV[13:0]

PLL Reference Divider

PLL Reference 14-b Divider Selection
(Divider value is register value +1)

1:0

PLL_FBDIV1[9:8]

PLL Feedback Divider 1

PLL Feedback 10-b Divider Selection, Bits 9:8

Table 12.

Register 2

BIT

BIT NAME

RELATED BLOCK

DESCRIPTION/FUNCTION

15:8

PLL_FBDIV1[7:0]

PLL Feedback Divider 1

PLL Feedback 10-b Divider Selection, Bits 7:0
(Divider value is register value +1)

7.0

PLL_FBDIVO[7:0]

PLL Feedback Divider 0

PLL Feedback 8-b Divider Selection
(Divider value is register value +1)
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Table 13. Register 3

BIT BIT NAME RELATED BLOCK DESCRIPTION/FUNCTION
15:13 RESERVED These bits must be set to 0
Reference clock status enable on Status 1 pin:
12 ST1_SEL_REFCLK 0 — Disable
1 — Enable (See Table 6 for full description)
Loss-of-reference Enable on Status 1 pin:
11 ST1_LOR_EN 0 — Disable"
1 — Enable (See Table 6 for full description)
PLL Lock Indication Enable on Status 1 pin:
10 ST1 _PLLLOCK_EN 0 — Disable
. 1 — Enable (See Table 6 for full description)
Device Status -
Reference clock status enable on Status 0 pin:
9 STO_SEL_REFCLK 0 — Disable
1 — Enable (See Table 6 for full description)
Loss-of-reference Enable on Status O pin:
8 STO_LOR_EN 0 — Disable
1 — Enable (See Table 6 for full description)
PLL Lock Indication Enable on Status 0 pin:"
7 STO_PLLLOCK_EN 0 — Disable
1 — Enable (See Table 6 for full description)
Device Reset Selection:
6 RSTN Device Reset 0 — Device In Reset (retains register values)
1 — Normal Operation
Output Channel Dividers Synchronization Enable:
5 SYNCN Output Divider 0 — Forces synchronization
1 — Exits synchronization
PLL/VCO Calibration Enable:
4 ENCAL PLL/VCO 0 — Disable
1 — Enable
PLL Prescaler 1 Integer Divider Selection:
00 — Divide-by-4
. . - 01— Divide-by-5
3:2 PS_B[1:0] PLL Prescaler Divider B 10 — Divide-by-6
11 - RESERVED
used for Y2, Y3, Y6, and Y7
PLL Prescaler O Integer Divider Selection:
00 — Divide-by-4
. . - 01 — Divide-by-5
1:0 PS_AJ[1:0] PLL Prescaler Divider A 10 — Divide-by-6
11 - RESERVED
used in PLL feedback, YO, Y1, Y4, and Y5
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Table 14. Register 4

BIT

BIT NAME

RELATED BLOCK

DESCRIPTION/FUNCTION

15:14

SMUX_PW][1:0]

13

SMUX_MODE_SEL

12

SMUX_REF_SEL

Reference Input Smart
MUX

Smart MUX Pulse Width Selection. This bit controls the Smart MUX
delay and waveform reshaping.

00 — PLL Smart MUX Clock Delay and Reshape Disabled (default
in all pin modes)

01 — PLL Smart MUX Clock Delay Enable

10 — PLL Smart MUX Clock Reshape Enable

11 — PLL Smart MUX Clock Delay and Reshape Enable

Smart MUX Mode Selection:

0 — Auto select

1 — Manual select

Note: in Auto select mode, both input buffers must be enabled. Set
R45=1and R4.2=1

Smart MUX Selection for PLL Reference:

0 — Primary

1 — Secondary (only if REF_SEL pin is high)

This bit is ignored when smartmux is set to auto select (e.g. R4.13 =
0). See Table 6 for details.

11:8

CLK_PRI_DIV[3:0]

Primary Input Divider

Primary Input (R) Divider Selection:
0000 — Divide by 1
1111 — Divide by 16

76

SEC_SELBUF[1:0]

EN_SEC_CLK

Secondary Input

Secondary Input Buffer Type Selection:
00 — CML

01 — LVDS

10 - LVCMOS

11 — Crystal

Secondary input enable:
0 — Disable
1 — Enable

4:3

PRI_SELBUF[1:0]

EN_PRI_CLK

Primary Input

Primary Input Buffer Type Selection:
00 — CML

01 — LVDS

10 - LVCMOS

11 — LVCMOS

Primary input enable:
0 — Disable
1 — Enable

SEC_SUPPLY ™

Secondary Input

Supply voltage for secondary input:
0—-18V
1—-25/33V

PRI_SUPPLY @

Primary Input

Supply voltage for primary input:
0—-18V
1—-25/33V

(1) Itis ok to power up the device with a 2.5 V/3.3 V supply while this bit is set to 0. To ensure best device performance this registers
should be updated after power-up to reflect the true VDD_SEC supply voltage used.

(2) Itis ok to power up the device with a 2.5 V/3.3 V supply while this bit is set to 0. To ensure best device performance this registers
should be updated after power-up to reflect the true VDD_PRI supply voltage used.

Copyright © 2016, Texas Instruments Incorporated

Submit Documentation Feedback 45

Product Folder Links: CDCM6208V2G


http://www.ti.com/product/cdcm6208v2g?qgpn=cdcm6208v2g
http://www.ti.com
http://www.ti.com/product/cdcm6208v2g?qgpn=cdcm6208v2g
http://www.go-dsp.com/forms/techdoc/doc_feedback.htm?litnum=SNAS682&partnum=CDCM6208V2G

I} TEXAS
INSTRUMENTS
CDCM6208V2G
SNAS682 —MARCH 2016 www.ti.com
Table 15. Register 5
BIT BIT NAME RELATED BLOCK DESCRIPTION/FUNCTION
15 RESERVED This bit must be set to 0
14 RESERVED This bit must be set to 0
13 RESERVED This bit must be set to 0
12 RESERVED This bit must be set to 0
11 RESERVED This bit must be set to 0
10 RESERVED This bit must be set to 0
9 RESERVED This bit must be set to 0
Output Channel 1 Type Selection:
. . 00, 01 — LVDS
8:7 SEL_DRVR_CH1[1:0] 90 = CML
11 —» PECL
Output Channel 1 | output channel 1 enable:
00 — Disable
6:5 EN _CH1[1:0] 01 — Enable
10 — Drive static 0
11 — Drive static 1
Output Channel 0 Type Selection:
. . 00, 01 — LVDS
4:3 SEL_DRVR_CHO[1:0] Yy
11 —» PECL
Output Channel 0 Output channel 0 enable:
00 — Disable
2:1 EN_CHO[1:0] 01 — Enable
10 — Drive static 0
11 — Drive static 1
Output Channels 0 and 1 Supply Voltage Selection:
0 SUPPLY_CHO_1 @ Output Channels 0 1o 18 v
1—-25/3.3V

(1) Itis ok to power up the device with a 2.5 V/3.3 V supply while this bit is set to 0 and to update this bit thereafter.

Table 16. Register 6

BIT BIT NAME RELATED BLOCK DESCRIPTION/FUNCTION
15 RESERVED This bit must be setto 0
14 RESERVED This bit must be setto 0
13 RESERVED This bit must be setto 0
12 RESERVED This bit must be setto 0
11 RESERVED This bit must be setto 0
10 RESERVED This bit must be setto 0
RESERVED This bit must be setto 0
RESERVED This bit must be set to 0
70 OUTDIVO_1[7:0] OutputaﬁZafnels 0 E)Dui\t/;ijéjércc;r&r;eils r%;g?eiféﬁjglﬁ)m integer divider setting
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Table 17. Register 7
BIT BIT NAME RELATED BLOCK DESCRIPTION/FUNCTION
15 RESERVED This bit must be set to 0
14 RESERVED This bit must be set to 0
13 RESERVED This bit must be set to 0
12 RESERVED This bit must be set to 0
11 RESERVED This bit must be set to 0
10 RESERVED This bit must be set to 0
9 RESERVED This bit must be set to 0
Output Channel 3 Type Selection:
. . 00, 01 — LVDS
8:7 SEL_DRVR_CH3[1:0] 90 = CML
11 —» PECL
Output Channel 3 Output channel 3 enable:
00 — Disable
6:5 EN_CH3J[1:0] 01 — Enable
10 — Dirive static 0
11 — Drive static 1
Output Channel 2 Type Selection:
. . 00, 01 — LVDS
4:3 SEL_DRVR_CH2[1:0] 10 — CML"
11 —» PECL
Output Channel 2 Output channel 2 enable:
00 — Disable
2:1 EN_CH2[1:0] 01 — Enable
10 — Drive static 0
11 — Dirive static 1
Output Channels 2 and 3 Supply Voltage Selection:
0 SUPPLY_CH2_3 @ Output Chamnels 2 1o 18 v
1—-25/3.3V

(1) Itis ok to power up the device with a 2.5 V/3.3 V supply while this bit is set to 0 and to update this bit thereafter.

Table 18. Register 8

BIT BIT NAME RELATED BLOCK DESCRIPTION/FUNCTION
15 RESERVED This bit must be setto 0
14 RESERVED This bit must be setto 0
13 RESERVED This bit must be setto 0
12 RESERVED This bit must be setto 0
11 RESERVED This bit must be setto 0
10 RESERVED This bit must be setto 0
RESERVED This bit must be setto 0
RESERVED This bit must be set to 0
70 OUTDIV2_3[7:0] OutputaﬁZa;nels 2 E)Dui\t/;ijéjércc;r&r;eils ég?ig?ef\?a-ﬁjglfg)m integer divider setting
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Table 19. Register 9

BIT

BIT NAME

RELATED BLOCK

DESCRIPTION/FUNCTION

15

RESERVED

This bit must be set to 0

14:13

OUTMUX_CH4[1:0]

12:10

PRE_DIV_CHA4[2:0]

EN_FRACDIV_CH4

LVCMOS_SLEW_CH4

EN_LVCMOS_N_CH4

EN_LVCMOS_P_CH4

RESERVED

4:3

SEL_DRVR_CH4[2:0]

2:1

EN_CH4[1:0]

SUPPLY_CH4 @

Output Channel 4

Output MUX setting for output channel 4:
00 and 11 — PLL

01 — Primary input

10 — Secondary input

Output channel 4 fractional divider's 3-b pre-divider setting (this pre-
divider is bypassed if Q9.9 = 0)

000 — Divide by 2

001 — Divide by 3

111 — Divide by 1

All other combinations reserved

Output channel 4 fractional divider enable:
0 — Disable
1 — Enable

Output channel 4 LVCMOS output slew:
0 — Normal
1 — Slow

Output channel 4 negative-side LVCMOS enable:

0 — Disable

1 — Enable (Negative side can only be enabled if positive side is
enabled)

Output channel 4 positive-side LVCMOS enable:
0 — Disable
1 — Enable

This bit must be set to 0

Output channel 4 type selection:
00 or 01 — LVDS

10 - LVCMOS

11 — HCSL

Output channel 4 enable:
00 — Disable

01 — Enable

10 — Drive static 0

11 — Drive static 1

Output channel 4 Supply Voltage Selection:
0—-18V
1—-25/33V

(1) Itis ok to power up the device with a 2.5 V / 3.3 V supply while this bit is set to 0 and to update this bit thereafter.

Table 20. Register 10

BIT BIT NAME RELATED BLOCK DESCRIPTION/FUNCTION
15 RESERVED This bit must be setto 0
14 RESERVED This bit must be setto 0
13 RESERVED This bit must be setto 0
12 RESERVED This bit must be setto 0
11:4 OUTDIVA[7:0] Ou_tput channe_l 4 8-p integer divider setting
Output Channel 4 (Divider value is register value +1)
3.0 FRACDIV4[19:16] Output channel 4 20-b fractional divider setting, bits 19 - 16
Table 21. Register 11
BIT BIT NAME RELATED BLOCK DESCRIPTION/FUNCTION
15:0 FRACDIV4[15:0] Output Channel 4 Output channel 4 20-b fractional divider setting, bits 15 - 0
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Table 22. Register 12

BIT

BIT NAME

RELATED BLOCK

DESCRIPTION/FUNCTION

15

RESERVED

This bit must be set to 0

14:13

OUTMUX_CH5[1:0]

12:10

PRE_DIV_CH5[2:0]

EN_FRACDIV_CH5

LVCMOS_SLEW_CH5

EN_LVCMOS_N_CH5

EN_LVCMOS_P_CH5

RESERVED

4:3

SEL_DRVR_CH5[2:0]

2:1

EN_CHS5[1:0]

SUPPLY_CH5 ()

Output Channel 5

Output MUX setting for output channel 5:
00 and 11 — PLL

01 — Primary input

10 — Secondary input

Output channel 5 fractional divider's 3-b pre-divider setting (this pre-
divider is bypassed if Q12.9 = 0)

000 — Divide by 2

001 — Divide by 3

111 — Divide by 1

All other combinations reserved

Output channel 5 fractional divider enable:
0 — Disable
1 — Enable

Output channel 5 LVCMOS output slew:
0 — Normal
1 — Slow

Output channel 5 negative-side LVCMOS enable:

0 — Disable

1 — Enable (Negative side can only be enabled if positive side is
enabled)

Output channel 5 positive-side LVCMOS enable:
0 — Disable
1 — Enable

This bit must be set to 0

Output channel 5 type selection:
00 or 01 — LVDS

10 - LVCMOS

11 — HCSL

Output channel 5 enable:
00 — Disable

01 — Enable

10 — Drive static 0

11 — Drive static 1

Output channel 5Supply Voltage Selection:
0—-18V
1—-25/33V

(1) Itis ok to power up the device with a 2.5 V/3.3 V supply while this bit is set to 0 and to update this bit thereafter.

Table 23. Register 13

BIT BIT NAME RELATED BLOCK DESCRIPTION/FUNCTION
15 RESERVED This bit must be set to 0
14 RESERVED This bit must be set to 0
13 RESERVED This bit must be set to 0
12 RESERVED This bit must be set to 0
QUTOISITOL | s | Daschane, o g diiderseting
3.0 FRACDIV5[19:16] Output channel 5 20-b fractional divider setting, bits 19-16
Table 24. Register 14
BIT BIT NAME RELATED BLOCK DESCRIPTION/FUNCTION
15:0 FRACDIV5[15:0] Output Channel 5 Output channel 5 20-b fractional divider setting, bits 15-0
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Table 25. Register 15

BIT

BIT NAME

RELATED BLOCK

DESCRIPTION/FUNCTION

15

RESERVED

This bit must be set to 0

14

RESERVED

This bit must be set to 0

13

RESERVED

This bit must be set to 0

12:10

PRE_DIV_CH6[2:0]

EN_FRACDIV_CH6

LVCMOS_SLEW_CH6

EN_LVCMOS_N_CH6

EN_LVCMOS_P_CH6

RESERVED

4:3

SEL_DRVR_CH6[1:0]

2:1

EN_CH6[1:0]

SUPPLY_CH6

Output Channel 6

Output channel 6 fractional divider's 3-b pre-divider setting (this pre-

divider is bypassed if Q15.9 = 0)
000 — Divide by 2
001 — Divide by 3
111 — Divide by 1
All other combinations reserved

Output channel 6 fractional divider enable:
0 — Disable
1 — Enable

Output channel 6 LVCMOS output slew:
0 — Normal
1 — Slow

Output channel 6 negative-side LVCMOS enable:

0 — Disable

1 — Enable (Negative side can only be enabled if positive side is

enabled)

Output channel 6 positive-side LVCMOS enable:

0 — Disable
1 — Enable

This bit must be set to 0

Output channel 6 type selection:
00 or 01 — LVDS

10 —» LVCMOS

11 - HCSL

Output channel 6 enable:
00 — Disable

01 — Enable

10 — Drive static 0

11 — Drive static 1

Output channel 6 Supply Voltage Selection:
0—-18V
1-25/3.3V

(1) Itis ok to power up the device with a 2.5 V/3.3 V supply while this bit is set to 0 and to update this bit thereafter.

Table 26. Register 16

BIT BIT NAME RELATED BLOCK DESCRIPTION/FUNCTION
15 RESERVED This bit must be set to 0
14 RESERVED This bit must be set to 0
13 RESERVED This bit must be set to 0
12 RESERVED This bit must be set to 0
. . Output channel 6 8-b integer divider setting
11:4 OUTDIV6[7:0] Output Channel 6 (Divider value is register value +1)
3:0 FRACDIV6[19:16] Output channel 6 20-b fractional divider setting, bits 19-16
Table 27. Register 17
BIT BIT NAME RELATED BLOCK DESCRIPTION/FUNCTION
15:0 FRACDIV6[15:0] Output Channel 6 Output channel 6 20-b fractional divider setting, bits 15-0
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Table 28. Register 18

BIT BIT NAME RELATED BLOCK DESCRIPTION/FUNCTION
15 RESERVED This bit must be set to 0
14 RESERVED This bit must be set to 0
13 RESERVED This bit must be set to 0
Output channel 7 fractional divider's 3-b pre-divider setting (this pre-
divider is bypassed if Q18.9 = 0)
. . 000 — Divide by 2
12:10 PRE_DIV_CH7[2:0] 001 _ Divide by 3
111 — Divide by 1
All other combinations reserved
9 EN_FRACDIV_CH7 Output channel 7 fractional divider enable: 0 — Disable, 1 —
Enable
8 LVCMOS_SLEW_CH7 Output channel 7 LVCMOS output slew: 0 — Normal, 1 — Slow
Output channel 7 negative-side LVCMOS enable: 0 — Disable, 1 —
7 EN_LVCMOS_N_CH7 Output Channel 7 Enable (Negative side can only be enabled if positive side is
enabled)
6 EN_LVCMOS_P_CH7 Output channel 7 positive-side LVCMOS enable: 0 — Disable, 1 —
Enable
5 RESERVED This bit must be set to 0
43 SEL_DRVR_CH7[2:0] Output channel 7 type selection:00 or 01 — LVDS, 10 — LVCMOS,
11 —» HCSL
. . Output channel 7 enable: 00 — Disable, 01 — Enable, 10 — Drive
21 EN_CH7[1.0] static low, 11 — Drive static high
0 SUPPLY_CH7 ® \C/)utput channel 7 Supply Voltage Selection: 0 — 1.8V, 1 — 2.5/3.3

(1) Itis ok to power up the device with a 2.5 V/3.3 V supply while this bit is set to 0 and to update this bit thereafter.

Table 29. Register 19

BIT BIT NAME RELATED BLOCK DESCRIPTION/FUNCTION
15 RESERVED This bit must be set to 0
14 RESERVED This bit must be set to 0
13 RESERVED This bit must be set to 0
12 RESERVED This bit must be set to 0
QUTONTITOL |y | Dt e g dier seting
3.0 FRACDIV7[19:16] Output channel 7 20-b fractional divider setting, bits 19-16
Table 30. Register 20
BIT BIT NAME RELATED BLOCK DESCRIPTION/FUNCTION
15:0 FRACDIV7[15:0] Output Channel 7 Output channel 7 20-b fractional divider setting, bits 15-0
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Table 31. Register 21 (Read Only)

BIT BIT NAME RELATED BLOCK DESCRIPTION/FUNCTION
15 RESERVED This bit will read a 0
14 RESERVED This bit will read a 0
13 RESERVED This bit will read a 0
12 RESERVED This bit will read a 0
11 RESERVED This bit will read a 0
10 RESERVED This bit will read a 0
9 RESERVED This bit will read a 0
8 RESERVED This bit will read a 0
7 RESERVED This bit will read a 0
6 RESERVED This bit will read a 0
5 RESERVED This bit will read a 0
4 RESERVED This bit will read a 0
3 RESERVED This bit will read a 0
Indicates unlock status for PLL (digital):
0 — PLL locked
2 PLL_UNLOCK l{lc;;:P tlleé ltjeTt%CrEZ?output signal on Status O or Status 1 uses a
reversed logic, and indicates "lock" with a Vgy signal and unlock
) with a Vg, signaling level.
Da/gﬁtosrtiﬁtgus Loss of reference input observed at input Smart MUX output in
1 LOS REF observation Wlnc_jow for PLL:
- 0 — Reference input present
1 — Loss of reference input
Indicates Reference Selected for PLL:
0 SEL_REF 0 — Primary
1 — Secondary
Table 32. Register 40 (Read Only)
BIT BIT NAME RELATED BLOCK DESCRIPTION/FUNCTION
15 RESERVED Ignore
14 RESERVED Ignore
13 RESERVED Ignore
12 RESERVED Ignore
11 RESERVED Ignore
10 RESERVED Ignore
9 RESERVED Ignore
8 RESERVED Ignore
7 RESERVED Ignore
6 RESERVED Ignore
5:3 VCO_VERSION :)nodolcizeé Et)rz:eMdeezvtl)Cs(i/ ;(érsmn (Read only):
Device Information | |ngicates the silicon die revision (Read only):
2:0 DIE_REVISION 00X --> Engineering Prototypes
010 --> Production Material
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Table 33. Default Register Setting For SPI/I2C Modes
Register CDCM6208V2G

0 0x01B9

1 0x0000

2 0x0013

3 0x08F6

4 0x30B4

5 0x01BA

6 0x0004

7 0x01BA

8 0x0005

9 0x001A

10 0x0130

11 0x0000

12 0x001A

13 0x0030

14 0x0000

15 0x001A

16 0x0050

17 0x0000

18 0x0652

19 0x0008

20 0x0000

40 0x00XX
Copyright © 2016, Texas Instruments Incorporated Submit Documentation Feedback 53

Product Folder Links: CDCM6208V2G


http://www.ti.com/product/cdcm6208v2g?qgpn=cdcm6208v2g
http://www.ti.com
http://www.ti.com/product/cdcm6208v2g?qgpn=cdcm6208v2g
http://www.go-dsp.com/forms/techdoc/doc_feedback.htm?litnum=SNAS682&partnum=CDCM6208V2G

13 TEXAS
INSTRUMENTS

CDCM6208V2G
SNAS682 ~MARCH 2016 www.ti.com

11 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.

11.1 Application Information

The CDCM®6208 is a highly integrated clock generator and jitter cleaner. The CDCM6208 derives its output
clocks from an on-chip oscillator which can be buffered through integer or fractional output dividers.

11.2 Typical Applications

I
1
DR Packet| | PCle
Accel
_,__ CDCM6208
=] Synthesizer TMS320TCl6616/18
Mode DSP

AlF ALT SRIO
CORE

Base Band DSP
Clocking

Figure 36. Typical Application Circuit
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Figure 37. Typical Application Circuit

11.2.1 Design Requirements

The most jitter sensitive application besides driving A-to-D converters are systems deploying a serial link using
Serializer and De-serializer implementation (for example, a 10 GigEthernet). Fully estimating the clock jitter
impact on the link budget requires an understanding of the transmit PLL bandwidth and the receiver CDR

bandwidth.
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Typical Applications (continued)

11.2.1.1 Device Block-level Description

The CDCM6208V2G includes an on-chip PLL with an on-chip VCO. The PLL blocks consist of a universal input
interface, a phase frequency detector (PFD), charge pump, partially integrated loop filter, and a feedback divider.
Completing the CDCM6208V2G device are the combination of integer and fractional output dividers, and
universal output buffers. The PLL is powered by on-chip low dropout (LDO), linear voltage regulators and the
regulated supply network is partitioned such that the sensitive analog supplies are running from separate LDOs
than the digital supplies which use their own LDO. The LDOs provide isolation of the PLL from any noise in the
external power supply rail with a PSNR of better than -50 dB at all frequencies. The regulator capacitor pin
REG_CAP should be connected to ground by a 10 uF capacitor with low ESR (e.g. below 1 Q ESR) to ensure
stability.

11.2.1.2 Device Configuration Control

Figure 39 illustrates the relationships between device states, the control pins, device initialization and
configuration, and device operational modes. In pin mode, the state of the control pins determines the
configuration of the device for all device states. In programming mode, the device registers are initialized to their
default state and the host can update the configuration by writing to the device registers. A system may transition
a device from pin mode to host connected mode by changing the state of the SI_MODE pins and then triggering
a device reset (either via the RESETN pin or via setting the RESETN bit in the device registers). In reset, the
device disables the outputs so that unwanted sporadic activity associated with device initialization does not
appear on the device outputs.
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Typical Applications (continued)
11.2.1.3 Configuring the RESETN Pin
Figure 38 shows two typical applications examples of the RESETN pin.
rT ST T T T T T T T T T T T T T T T L |- T T T T T T T T T T T T T T T
| X X |
: : | I |
| DVDD % DVDD 1 DVDD |
| | |
| 50k : : 50k : | 50k :
' #44 (RESET) | 1444 (RESET) [ : #44 (PWR) |
: GPO [ : [ F I [

| |
: 5k : : | : Rpp :
|

| ] ! :
: Host : : I |
L Controller cocme208 | 1] _L cocme208 | | : 1 cpcm6208 | |
I - e Ly |
I H L |
I H L |
I H L |
I I

(a) (SPI/I2C Host mode) (b) (SP1/12C Host Mode)

Figure 38. RESETN/PWR Pin Configurations

Figure 38 (a) SPI / 12C mode only: shows the RESETN pin connected to a digital device that controls device
reset. The resistor and capacitor combination ensure reset is held low even if the CDCM6208V2G is powered up
before the host controller output signal is valid.

Figure 38 (b) SPI / I12C mode only:shows a configuration in which the user wishes to introduce a delay between
the time that the system applies power to the device and the device exiting reset. If the user does not use a
capacitor, then the device effectively ignores the state of the RESETN pin.

Figure 38 (c) Pin mode only: shows a configuration useful if the device is used in Pin Mode. Here device pin
number 44 becomes the PWR input. An external pull down resistor can be used to pull this pin down. If the
resistor is not installed, the pin is internally pulled high.
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Typical Applications (continued)

Figure 39 shows how the different possible device configurations and when the VCO becomes calibrated and the
outputs turn on and off.

Power on
Reset

01

I12C Mode
10 (activate 12C IF)

l J no—é
: SPI Mode @
Pin Mode (activate SPI IF)

latch PINO to PIN4, and v
PWR load device registers with defaults; registers
Enter Pin Mode specified by are customer programmable through serial IF
the PINx and PWR wait for selected reference input
) . ) signal (PRI/SEC) to become valid
Configure all device settings

no

wait for selected reference

i i Disable
input signal (PRI/SEC) to _
become valid RESETN =17 ouﬁ)”uts
v

Calibrate VCO

’—>»—no
Y

Calibrate VCO

L Rp—

Disable Disable
all SYNCN =1? all
outputs outputs
Synchronize outputs Synchronize outputs
Enable outputs Enable all outputs
v
Normal device operation in > Normal device operation in
PIN mode o HOST mode no Mo
yes
RESETN=17?

yes

Disable
all
outputs
Figure 39. Device Power up and Configuration
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Typical Applications (continued)
11.2.1.4 Preventing False Output Frequencies in SPI/I2C Mode at Startup:

Some systems require a custom configuration and cannot tolerate any output to start up with a wrong frequency.
Holding RESET low at power-up until the device is fully configured keeps all outputs disabled. The device
calibrates automatically after RESET becomes released and starts out with the desired output frequency.

NOTE
The RESETN pin cannot be held low during I?C communication. Instead, use the SYNC
pin to disable the outputs during an 1°C write operation, and toggle RESETN pin
afterwards. Alternatively, other options exist such as using the RESETN bit in the register
space to disable outputs until the write operation is complete.

Configure
Registers

SPlor 12C Oto 21 Register

Sna

SPl or 12C

Ronict
rRegistef

Sna

|
| ||
| |

|
I Master =pace I Master =pace
| ]| |
' o] | |
' gl Z>
| 9l | |
| || |
I S0 || Release S0k I
l GPO | ! I RESETGPO | ! |
: T T RESET=low :: T T RESET=high :
: == cbcme208 | | | — cbcme208 | |

|1 |
| || |
| || |
I Step 1 | Step 2 |
L e e e e e e E ________ - e e E ________ o

Figure 40. Reset Pin Control During Register Loading

11.2.1.5 Power Down

When the PDN pin = 0, the device enters a complete power down mode with a current consumption of no more
than 1 mA from the entire device.

11.2.1.6 Device Power Up Timing:
Before the device outputs turn on after power up, the device goes through the following initialization routine:

Table 34. Initialization Routine

STEP DURATION COMMENTS
Step 1: Power up ram Depends on customer supply The POR monitor holds the device in power-down or reset until the
P P P ramp time VDD supply voltage reaches 1.06 V (min) to 1.26 V (max)
Depends on XTAL. Could be This step assumes RESETN = 1 and PDN = 1.The XTAL startup
several ms; time is the time it takes for the XTAL to oscillate with sufficient

Step 2: XO startup (if crystalis | £ \x3205GA 25 MHz typical | amplitude. The CDCM6208V2G has a built-in amplitude detection

used) XTAL startup time measures 200 | circuit, and holds the device in reset until the XTAL stage has
us. sufficient swing.
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Typical Applications (continued)

Table 34. Initialization Routine (continued)

STEP

DURATION

COMMENTS

Step 3: Ref Clock Counter

64k Reference clock cycles at
PFD input

This counter of 64 k clock cycles needs to expire before any further
power-up step is done inside the device. This counter ensures that
the input to the PFD from PRI or SEC input has stabilized in
frequency. The duration of this step can range from 640 ps (fprp=
100 MHz) to 8 sec (8 kHz PFD).

Step 4: FBCLK counter

64k FBCLK cycles with CW=32;
The duration is similar to Step 3,
or can be more accurately
estimated as:

Approximately 64k x PS_A x
N/2.48 GHz

The Feedback counter delays the startup by another 64k PFD clock
cycles. This is so that all counters are well initialized and also ensure
additional timing margin for the reference clock to settle. This step
can range from 640 ps (fogp= 100 MHz) to 8 sec (fpep= 8kHz).

Step 5: VCO calibration

128k PFD reference clock cycles

This step calibrates the VCO to the exact frequency range, and
takes exactly 128k PFD clock cycles. The duration can therefore
range from 1280 ps (fprp= 100 MHZz) to 16 sec (f ppp= 8 KHz).

Step 6: PLL lock time

approximately 3 x LBW

The Outputs turn on immediately after calibration. A small frequency
error remains for the duration of approximately 3 x LBW (so in
synthesizer mode typically 10 ps). The initial output frequency will be
lower than the target output frequency, as the loop filter starts out
initially discharged.

Step 7: PLL Lock indicator high

approximately 2305 PFD clock
cycles

The PLL lock indicator if selected on output STATUSO or STATUS1
will go high after approximately 2048 to 2560 PFD clock cycles to
indicate PLL is now locked.

[
Y4n |

Device outputs held static oY xP=low, Yxn= high—————71—+—

Y-4(HCS") _" * Outputs tristated Yap
Step5 -
S VCO CAL
e, RS e
| ) 1 + : e 4 } PR S| bttt
la— Step2 _m Step3  —» Stepd _—» . From here
= XO startup Ref Clk Cntr FBCLK Cntr I_ Step6: PLL lock time™| [+~ @ on Device
* 3 ; ~is Tocked
RESETN held low—» (-
RPRPES I Wre—— I — 4 4 4 e — iy |
| PLL lock
C3|
F Y
18v :
" 1.05V l
DD — - ¢ | ' ¢ | + |
;2| |
[ ——>— Stepl:Pwrup |

Figure 41. Powerup Time
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Figure 42. XTAL Startup Using NX3225GA 25 MHz (Step 2)
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Figure 43. PLL Lock Behavior (Step 6)

11.2.1.7 Input Mux and Smart Input Mux

The Smart Input MUX supports auto-switching and manual-switching using control pin (and through register).
The Smart Input MUX is designed such that glitches created during switching in both auto and manual modes
are suppressed at the MUX output.

Table 35. Input Mux Selection

REGISTER 4 BIT
SI_MODE1 REGISTER 4 BIT 12 REF_SEL
PIN NO. 47 138MUX—|'_VIODE—SE SMUX_REF_SEL PIN NO. 6 SIEHECTIED INPUTT
0 X X Auto Select Priority is given to Primary
Reference input.
1 Primary input input select through
0 (SP'/IZC mOde) L 1 Secondary input SPI/IZC
1 0 Primary input input select through
1 Secondary input external pin
. . 0 Primary or Auto (see Table 4)

1 (pin mode) not available

1 Secondary or Auto (see Table 4)

Example 1:An application desired to auto-select the clock reference in SP1/I2C mode. During production testing
however, the system needs to force the device to use the primary followed by the secondary input. The settings
would be as follows:

1. Tie REF_SEL pin always high

2. For primary clock input testing, use R4[13:12] = 10

3. For secondary clock input testing, set R4[13:12] = 11.

4. For the auto-mux setting in the final product shipment, set R3[13:12]=01 or 00

Example 2: The application wants to select the clock input manually without programming SPI/I2C. In this case,
program R4[13:12] = 11, and select primary or secondary input by toggling REF_SEL low or high.
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SmartMux input frequency limitation: In the automatic mode, the frequencies of both inputs to the smart mux
(PRI_REF divided by R and SEC_REF) need to be similar; however, they can vary by up to 20%.

Switching behavior: The input clocks can have any phase. When switching happens between one input clock to
the other, the phase of the output clock slowly transitions to the phase of the newly selected input clock. There
will be no-phase jump at the output. The phase transition time to the new reference clock signal depends on the
PLL loop filter bandwidth. Auto-switch assigns higher priority to PRI_REF and lower priority to SEC_REF. The
timing diagram of an auto-switch at the input MUX is shown in Figure 44.

o |

PRI_REF \ |
|

|

Internal
Reference Clock _

LOS J

Figure 44. Smart Input MUX Auto-Switch Mode Timing Diagram

'n i | |
|11 |

] | | | | l I | [ |
| | | |

11.2.1.8 Universal INPUT Buffer (PRI_REF, SEC_REF)

The universal input buffers support multiple signaling formats (LVDS, CML or LVCMOS) and these require
external termination schemes. The secondary input buffer also supports crystal inputs and Table 28 provides the
characteristics of the crystal that can be used. Both inputs incorporate hysteresis.

11.2.1.9 VCO Calibration

The LC VCO is designed using high-Q monolithic inductors and has low phase noise characteristics. The VCO of
the CDCM6208V2G must be calibrated to ensure that the clock outputs deliver optimal phase noise
performance. Fundamentally, a VCO calibration establishes an optimal operating point within the tuning range of
the VCO. While transparent to the user, the CDCM6208V2G and the host system perform the following steps
comprising a VCO calibration sequence:

1. Normal Operation- When the CDCM6208V2G is in normal (operational) mode, the state of both the power
down pin (PDN) and reset pin (RESETN) is high.

2. Entering the reset state — If the user wishes to restore all device defaults and initiate a VCO calibration
sequence, then the host system must place the device in reset via the PDN pin, via the RESETN pin, or by
removing and restoring device power. Pulling either of these pins low places the device in the reset state.
Holding either pin low holds the device in reset.

3. Exiting the reset state — The device calibrates the VCO either by exiting the device reset state or through
the device reset command initiated via the host interface. Exiting the reset state occurs automatically after
power is applied and/or the system restores the state of the PDN or RESETN pins from the low to high state.
Exiting the reset state using this method causes the device defaults to be loaded/reloaded into the device
register bank. Invoking a device reset via the register bit does not restore device defaults; rather, the device
retains settings related to the current clock frequency plan. Using this method allows for a VCO calibration
for a frequency plan other than the default state (i.e. the device calibrates the VCO based on the settings
contained within the register bank at the time that the register bit is accessed). The nominal state of this bit is
low. Writing this bit to a high state and then returning it to the low state invokes a device reset without
restoring device defaults.

62 Submit Documentation Feedback Copyright © 2016, Texas Instruments Incorporated
Product Folder Links: CDCM6208V2G


http://www.ti.com/product/cdcm6208v2g?qgpn=cdcm6208v2g
http://www.ti.com
http://www.ti.com/product/cdcm6208v2g?qgpn=cdcm6208v2g
http://www.go-dsp.com/forms/techdoc/doc_feedback.htm?litnum=SNAS682&partnum=CDCM6208V2G

13 TEXAS
INSTRUMENTS
CDCM6208V2G

www.ti.com SNAS682 —MARCH 2016

4. Device stabilization — After exiting the reset state as described in Step 3, the device monitors internal
voltages and starts a reset timer. Only after internal voltages are at the correct level and the reset time has
expired will the device initiate a VCO calibration. This ensures that the device power supplies and phase
locked loops have stabilized prior to calibrating the VCO.

5. VCO Calibration — The CDCM6208V2G calibrates the VCO. During the calibration routine, the device holds
all outputs in reset so that the CDCM6208V2G generates no spurious clock signals.

11.2.1.10 Reference Divider (R)

The reference (R) divider is a continuous 4-b counter (1 — 16) that is present on the primary input before the
Smart Input MUX. It is operational in the frequency range of 8 kHz to 250 MHz. The output of the R divider sets
the input frequency for the Smart MUX, and the auto switch capability of the Smart MUX can then be employed
as long as the secondary input frequency is no more than + 20% different from the output of the R divider.

11.2.1.11 Input Divider (M)

The input (M) divider is a continuous 14-b counter (1 — 16384) that is present after the Smart Input MUX. It is
operational in the frequency range of 8 kHz to 250 MHz. The output of the M divider sets the PFD frequency to
the PLL and should be in the range of 8 kHz to 100 MHz.

11.2.1.12 Feedback Divider (N)

The feedback (N) divider is made up of cascaded 8-b counter divider (1 — 256) followed by a 10-b counter divider
(1 — 1024) that are present on the feedback path of the PLL. It is operational in the frequency range of 8 kHz to
800 MHz. The output of the N divider sets the PFD frequency to the PLL and should be in the range of 8 kHz to
100 MHz. The frequency out of the first divider is required to be less than or equal to 200 MHz to ensure proper
operation.

11.2.1.13 Prescaler Dividers (PS_A, PS_B)

The prescaler (PS) dividers are fed by the output of the VCO and are distributed to the output dividers (PS_A to
the dividers for Outputs 0, 1, 4, and 5 and PS_B to the dividers for Outputs 2, 3, 6, and 7. PS_A also completes
the PLL as it also drives the input of the Feedback Divider (N).

11.2.1.14 Phase Frequency Detector (PFD)

The PFD takes inputs from the Smart Input MUX output and the feedback divider output and produces an output
that is dependent on the phase and frequency difference between the two inputs. The allowable range of
frequencies at the inputs of the PFD is from 8 kHz to 100 MHz.

11.2.1.15 Charge Pump (CP)

The charge pump is controlled by the PFD which dictates either to pump up or down in order to charge or
discharge the integrating section of the on-chip loop filter. The integrated and filtered charge pump current is then
converted to a voltage that drives the control voltage node of the internal VCO through the loop filter. The range
of the charge pump current is from 500 pA to 4 mA.

11.2.1.16 Programmable Loop Filter

The on-chip PLL supports a partially internal and partially external loop filter configuration for all PLL loop
bandwidths where the passive external components C1, C2, and R2 are connected to the ELF pin as shown in
Figure 45 to achieve PLL loop bandwidths from 400 kHz down to 10 Hz.
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Figure 45. CDCM6208V2G PLL Loop Filter Topology

11.2.1.16.1 Loop Filter Component Selection

The loop filter setting and external resistor selection is important to set the PLL to best possible bandwidth and to
minimize jitter. A high bandwidth (= 100 kHz) provides best input signal tracking and is therefore desired with a
clean input reference (synthesizer mode). A low bandwidth (< 1 kHz) is desired if the input signal quality is
unknown (jitter cleaner mode). Tl provides a software tool that makes it easy to select the right loop filter
components. C1, R2, and C2 are external loop filter components, connected to the ELF pin. The 3 " pole of the
loop filter is device internal with R3 and C3 register selectable.

11.2.1.16.2 Device Output Signaling

LVDS-like: All outputs Y[7:0] support LVDS-like signaling. The actual output stage uses a CML structure and
drives a signal swing identical to LVDS (~350mV). The output slew rate is faster than standard LVDS for best
jitter performance. The LVDS-like outputs should be AC-coupled when interfacing to a LVDS receiver. See
reference schematic Figure 63 for an example. The supply voltage for outputs configured LVDS can be selected
freely between 1.8 V and 3.3 V.

LVPECL-like: Outputs Y[3:0] support LVPECL-like signaling. The actual output stage uses a CML structure but
drives the same signal amplitude and rise time as true emitter coupled logic output stages. The LVPECL-like
outputs should be AC-coupled, and contrary to standard PECL designs, no external termination resistor to VCC-
2V is used (fewer components for lowest BOM cost). See reference schematic Figure 63 for an example. The
supply voltage for outputs configured LVPECL-like is recommended to be 3.3 V, though even 1.8 V provides
nearly the same output swing and performance at much lower power consumption.

CML: Outputs Y[3:0] support standard CML signaling. The supply voltage for outputs configured CML can be
selected freely between 1.8 V and 3.3 V. A true CML receiver can be driven DC coupled. All other differential
receiver should connected using AC coupling. See reference schematic Figure 63 for a circuit example.

HCSL: Outputs Y[7:4] support HCSL signaling. The supply voltage for outputs configured HCSL can be selected
freely between 1.8 V and 3.3 V. HCSL is referenced to GND, and requires external 50 Q termination to GND.
See reference schematic for an example.

CMOS: Outputs Y[7:4] support 1.8 V, 2.5 V, and 3.3 V CMOS signaling. A fast or reduced slew rate can be
selected through register programming. Each differential output port can drive one or two CMOS output signals.
Both signals are “in-phase”, meaning their phase offset is zero degrees, and not 180°. The output swing is set by
providing the according supply voltage (for example, if VDD_Y4=2.5 V, the output swing on Y4 will be 2.5 V
CMOS). Outputs configured for CMOS should only be terminated with a series-resistor near the device output to
preserve the full signal swing. Terminating CMOS signals with a 50 Q resistor to GND would reduce the output
signal swing significantly.
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11.2.1.16.3 Integer Output Divider (I0)

Each integer output divider is made up of a continuous 10-b counter. The output buffer itself contributes only little
to the total device output jitter due to a low output buffer phase noise floor. The typical output phase noise floor
at an output frequency of 122.88 MHz, 20 MHz offset from the carrier measures as follows: LVCMOS: -157.8
dBc/Hz, LVDS: -158 dBc/Hz, LVPECL: -158.25 dBc/Hz, HCSL: -160 dBc/Hz. Therefore, the overall contribution
of the output buffer to the total jitter is approximately 50 fs-rms (12 k - 20 MHz). An actual measurement of phase
noise floor with different output frequencies for one nominal until yielded the following:

Table 36. Integer Output Divider (10)

four LVDS (Y0) PECL (Y0) CML (Y0) HCSL (Y4) CMOS 3p3V (Y7)
737.28 MHz -154.0 dBc/Hz -154.8 dBc/Hz -154.4 dBc/Hz -153.1 dBc/Hz -150.9 dBc/Hz
368.64 MHz -157.0 dBc/Hz -155.8 dBc/Hz -156.4 dBc/Hz -153.9 dBc/Hz -153.1 dBc/Hz
184.32 MHz -157.3 dBc/Hz -158.6 dBc/Hz 158.1 dBc/Hz -154.7 dBc/Hz -156.2 dBc/Hz
92.16 MHz -161.2 dBc/Hz -161.6 dBc/Hz -161.4 dBc/Hz -155.2 dBc/Hz -159.4 dBc/Hz
46.08 MHz -162.2 dBc/Hz -165.0 dBc/Hz -163.0 dBc/Hz -154.0 dBc/Hz -162.8 dBc/Hz

11.2.1.16.4 Fractional Output Divider (FOD)

The CDCM6208V2G incorporates a fractional output divider on Y[7:4], allowing these outputs to run at non-
integer output divide ratios of the PLL frequencies. This feature is useful when systems require different,
unrelated frequencies. The fractional output divider architecture is shown in Figure 46.

Pre-Scaler PS_A or PS_B FracDiv Pre Divider

Integer Divider Fractional division

vco

2.39-2.55GHz Pre-Scaler Limit: 200-400MHz

2.94-3.13GHz

+4,50r6

output clock
398-800MHz

U

Reg 3.4:0

+1,20r3

A

Reg9.12:10
Reg 12.12:10
Reg 15.12:10
Reg 18.12:10

L

+1to 256

XXX

v

Reg 10.11:4
Reg 13.11:4
Reg 16.11:4
Reg 19.11:4

Reg 10.3:0 + Reg 11
Reg 13.3:0 + Reg 14
Reg 16.3:0 + Reg 17
Reg 19.3:0 + Reg 20

Fractional Divider (simplified)

Figure 46. Fractional Output Divider Principle Architecture
(Simplified Graphic, not Showing Output Divider Bypass Options)

The fractional output divider requires an input frequency between 400 MHz and 800 MHz, and outputs any
frequency equal or less than 400 MHz (the minimum fractional output divider setting is 2). The fractional divider
block has a first stage integer pre-divider followed by a fractional sigma-delta output divider block that is deep
enough such as to generate any output frequency in the range of 0.78 MHz to 400 MHz from any input frequency
in the range of 400 MHz to 800 MHz with a worst case frequency accuracy of no more than +lppm. The
fractional values available are all possible 20-b representations of fractions within the following range:

d 10 < fl’aCDN < 19375

° 20 < fl’aCDN < 3875

d 40 < fl’aCDN < 5875

* X.0 = fracpy < (x + 1) + 0.875 with x being all even numbers from x = 2, 4, 6, 8, 10, ...., 254

d 2540 < fraCDN < 255875

* 256.0 < fracpy < 256.99999

The CDCM6208V2G user GUI comprehends the fractional divider limitations; therefore, using the GUI to
comprehend frequency planning is recommended.
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The fractional divider output jitter is a function of fractional divider input frequency and furthermore depends on
which bits are exercised within the fractional divider. Exercising only MSB or LSB bits provides better jitter than
exercising bits near the center of the fractional divider. Jitter data are provided in this document, and vary from
50 ps-pp to 200 ps-pp, when the device is operated as a frequency synthesizer with high PLL bandwidths
(approximately 100 kHz to 400 kHz). When the device is operated as a jitter cleaner with low PLL bandwidths (<
1 kHz), its additive total jitter increases by as much as 30 ps-pp. The fractional divider can be used in integer
mode. However, if only an integer divide ratio is needed, it is important to disable the corresponding fractional
divider enable bit, which engages the higher performing integer divider.

11.2.1.16.5 Output Synchronization

Both types of output dividers can be synchronized using the SYNCN signal. For the CDCM6208V2G, this signal
comes from the SYNCN pin or the soft SYNCN register bit R3.5. The most common way to execute the output
synchronization is to toggle the SYNCN pin. When SYNC is asserted (Vsynen < Vi), all outputs are disabled
(high-impedance) and the output dividers are reset. When SYNC is de-asserted (Vsynen 2 Vin), the device first
internally latches the signal, then retimes the signal with the pre-scaler, and finally turns all outputs on
simultaneously. The first rising edge of the outputs is therefore approximately 15 ns to 20 ns delayed from the
SYNC pin assertion. For one particular device configuration, the uncertainty of the delay is £1 PS_A clock cycles.
For one particular device and one particular configuration, the delay uncertainty is one PS_A clock cycle.

The SYNC feature is particularly helpful in systems with multiple CDCM6208V2G. If SYNC is released
simultaneously for all devices, the total remaining output skew uncertainty is +1 clock cycles for all devices
configured to identical pre-scaler settings. For devices with varying pre-scaler settings, the total part-to-part skew
uncertainty due to sync remains %2 clock cycles.

Outputs YO, Y1, Y4, and Y5 are aligned with the PS_A output while outputs Y2, Y3, Y6, and Y7 are aligned with
the PS_B output). All outputs Y[7:0] turn on simultaneously, if PS_B and PS_A are set to identical divide values

(PS_A=PS_B).
PS_A | | | |
\ \ One pre-scaler clock cycle
SYNCN uncertainty, of when the
output turns on for one
device in one particular
N— configuration
YO Outputs tristates /
Possibility (A) \
)3
YO { Outputs turned on X
Possibility (B) \
Figure 47. SYNCN to Output Delay Uncertainty
66 Submit Documentation Feedback Copyright © 2016, Texas Instruments Incorporated

Product Folder Links: CDCM6208V2G


http://www.ti.com/product/cdcm6208v2g?qgpn=cdcm6208v2g
http://www.ti.com
http://www.ti.com/product/cdcm6208v2g?qgpn=cdcm6208v2g
http://www.go-dsp.com/forms/techdoc/doc_feedback.htm?litnum=SNAS682&partnum=CDCM6208V2G

i3 TEXAS

INSTRUMENTS
CDCM6208V2G

www.ti.com SNAS682 ~-MARCH 2016

11.2.1.16.6 Output MUX on Y4 and Y5

The CDCM6208V2G device outputs Y4 and Y5 can either be used as independent fractional outputs or allow
bypassing of the PLL in order to output the primary or secondary input signal directly.

11.2.1.16.7 Staggered CLK Output Powerup for Power Sequencing of a DSP

DSPs are sensitive to any kind of voltage swing on unpowered input rails. To protect the DSP from long-term

reliability problems, it is recommended to avoid any clock signal to the DSP until the DSP power rail is also

powered up. This can be achieved in two ways using the CDCM6208V2G:

1. Digital control: Initiating a configuration of all registers so that all outputs are disabled, and then turning on
outputs one by one through serial interface after each DSP rail becomes powered up accordingly.

2. Output Power supply domain control: An even easier scheme might be to connect the clock output power
supply VDD_Yx to the corresponding DSP input clock supply domain. In this case, the CDCM6208V2G
output will remain disabled until the DSP rails ramps up as well. Figure 48 shows the turn-on behavior.

FWH AmpVOD Y2 Y3 et

P

| .|
il |u. | A AL R i

Chl 1.00vQ Ch2 zn::Imv-;:a' M 50. []}J.s r.:h1 S 220mv.
| | | @i 100mvQ | |

Figure 48. Sequencing the Output Turn-on Through Sequencing the Output Supplies. Output Y2 Powers
Up While Output YO is Already Running.
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11.2.2 Detailed Design Procedure

11.2.2.1 Jitter Considerations in SERDES Systems

The most jitter sensitive application besides driving A-to-D converters are systems deploying a serial link using
Serializer and De-serializer implementation (for example, 10 GigEthernet). Fully estimating the clock jitter impact
on the link budget requires an understanding of the transmit PLL bandwidth and the receiver CDR bandwidth. As
can be seen in Figure 49, the bandwidth of TX and RX is the frequency range in which clock jitter adds without
any attenuation to the jitter budget of the link. Outside of these frequencies, the SERDES link will attenuate clock
jitter with a 20 dB/dec or even steeper roll-off.

£ ,g
2 serial data with :
5 embedded clock 3
]
= a
[}
'
[}
[}
'
[}
U JTXPLL RX PIL
[}
[}
'
A
TX REF e = RX REF
CLOCK g 2 g 5 CLOCK
: o i o
* %, a2
Frigh=BWrx pLL " flow=BWrx pLL -
L |
e Hrranster() = Hrxeo * (1 - Hrxpul)
“E 19) v
gl o \e.
T ﬂ?b 3,

fIow fh\gh >
fiow=1.875MHz for 10GbE fhigh=20MHz for 10GbE

Figure 49. Serial Link Jitter Budget Explanation

Example: SERDES link with KeyStone™ | DSP

The SERDES TX PLL of the Tl KeyStone™ | DSP family (see SPRABI2) for the SRIO interface, has a 13 MHz
PLL bandwidth (Low Pass Characteristic, see Figure 49). The CDCM6208V2, pin-mode 27, was characterized in
this example over Process, Voltage and Temperature (PVT) with a low pass filter of 13 MHz to simulate the TX
PLL. The attenuation is higher or equal to 20 dB/dec; therefore, the characterization used 20 dB/dec as worst
case.
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Table 37 shows the maximum Total Jitter® over PVT with and without Low Pass Filter.

Table 37. Maximum Total Jitter Over PVT With and Without Low Pass Filter

MAX T; [ps]
FREQUENCY MAX Ty [ps] MAX Ty [ps] . 3
SRR [MHZ] DSP SPEC without LOW PASS FILTER B Mz LOWPASS
Y0 122.88 56 9.43 8.19
Y2 30.72 56 9.60 7.36
Y3 30.72 56 9.47 7.42
156.25
v (6 bit fraction) 56 57.66 17.48
156.25
v (20 bit fraction) 56 76.87 32.32
Y6 100.00 56 86.30 33.86
Y7 66.667 300 81.71 35.77

(1) Input signal: 250fs RMS (Integration Range 12kHz to 5MHz)

Figure 50 shows the maximum Total Jitter with, without Low Pass Filter characteristic and the maximum TI

KeyStone™ | specification.

MaximumTJ

350 over PVT

300 '.

250 ’
g /
= .
=200
3 7
315-:- /
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_
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122.88 30.72 30.72 156.25 100

60667

w0 LowiPassFilter

v/ 13MHz
LowPassFilter

= e T) (DSP Spec)

Outputs

Freguency in MHz

Figure 50. Maximum Jitter Over PVT

NOTE

Due to the damping characteristic of the DSP SERDES PLLs, the actual T; data can be

waorse.
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11.2.2.2 Jitter Considerations in ADC and DAC Systems

A/D and D/A converters are sensitive to clock jitter in two ways: They are sensitive to phase noise in a particular
frequency band, and also have maximum spur level requirements to achieve maximum noise floor sensitivity.
The following test results were achieved connecting the CDCM6208V2G to ADC and DACs:

Figure 52. IF = 60 MHz Fclk = 122.88 MHz CDCM6208V2G driving ADC
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Observation: up to an IF = 100 MHz, The ADC performance when driven by the CDCM6208V2G (Figure 52) is

similar to when the ADC is driven by an expensive lab signal generator with additional passive source filtering
(Figure 51).

Conclusion Therefore, the CDCM6208V2G is usable for applications up to 100 MHz IF. For IF above 100 MHz,
the SNR starts degrading in our experiments. Measurements were conducted with ADC connected to YO and
other outputs running at different integer frequencies.

Important note on crosstalk: it is highly recommended that both pre-dividers are configured identically, as
otherwise SFDR and SNR suffer due to crosstalk between the two pre-divider frequencies.

245.76MHz DAC 245.76MHz DAC
driven from “ideal source” driven from CDCM6208
(Wenzel oscillator buffered by HP8133A) (no performance degradation observed)
L~} RN R L]

11—

1
N I B

™

T,

\\A_‘N
TSyl e
2.55 MHz/ Span 25.5 MHz PRN .55 MHz/ Span 25.5 MHz PRN

W-CDMA 3GPP FWD W-CDMA 3GPP FWD

Power -9.39 dBm Power -9.40 dBm
Lower -72.81 dB IRTLTTTT e Lower -73.12 dB
Upper -72.40 dB spacing o MHz Upper -73.06 dB
Lower -77.79 dB 64 Lower -79.22 dB
Upper -78.31 dB Lo Upper -79.19 dB

Figure 53. DAC Driven by Lab Source and CDCM6208V2G in Comparison (Performance Identical)

Observation/Conclusion: The DAC performance was not degraded at all by the CDCM6208V2G compared to
driving the DAC with a perfect lab source. Therefore, the CDCM6208V2G provides sufficient low noise to drive a
245.76 MHz DAC.
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11.2.3 Application Performance Plots

11.2.3.1 Typical Device Jitter
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Figure 54. Typical Device Output Phase Noise and Jitter Figure 55. Typical Device Output Phase Noise and Jitter
for 25 MHz for 312.5 MHz
0
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Figure 56. Phase Noise Plot for Jitter Cleaning Mode (blue) and Synthesizer Mode (green)
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12 Power Supply Recommendations

12.1 Power Rail Sequencing, Power Supply Ramp Rate, and Mixing Supply Domains

Mixing Supplies: The CDCM6208V2G incorporates a very flexible power supply architecture. Each building
block has its own power supply domain, and can be driven independently with 1.8 V, 2.5 V, or 3.3 V. This is
especially of advantage to minimize total system cost by deploying multiple low-cost LDOs instead of one, more-
expensive LDO. This also allows mixed IO supply voltages (e.g. one CMOS output with 1.8 V, another with 3.3
V) or interfacing to a SPI/I2C controller with 3.3 V supply while other blocks are driven from a lower supply
voltage to minimize power consumption. The CDCM6208V2G current consumption is practically independent of
the supply voltage, and therefore a lower supply voltage consumes lower device power. Also note that outputs
Y3:0 if used for PECL swing will provide higher output swing if the according output domains are connected to
25Vor33V.

Power-on Reset: The CDCM6208V2G integrates a built-in POR circuit, that holds the device in powerdown until
all input, digital, and PLL supplies have reached at least 1.06 V (min) to 1.24 V (max). After this power-on
release, device internal counters start (see previous section on device power up timing) followed by device
calibration. While the device digital circuit resets properly at this supply voltage level, the device is not ready to
calibrate at such a low voltage. Therefore, for slow power up ramps, the counters expire before the supply
voltage reaches the minimum voltage of 1.71 V. Hence for slow power-supply ramp rates, it is necessary to delay
calibration further using the PDN input.

Slow power-up supply ramp: No particular power supply sequence is required for the CDCM6208V2G.
However, it is necessary to ensure that device calibration occurs AFTER the DVDD supply as well as the
VDD_PLL1, VDD_PLL2, VDD_PRI, and VDD_SEC supply are all operational, and the voltage on each supply is
higher than 1.45. This is best realized by delaying the PDN low-to-high transition. The PDN input incorporates a
50 kQ resistor to DVDD. Assuming the DVDD supply ramp has a fixed time relationship to the slowest of all PLL
and input power supplies, a capacitor from PDN to GND can delay the PDN input signal sufficiently to toggle
PDN low-to-high AFTER all other supplies are stable. However, if the DVDD supply ramps much sooner than the
PLL or input supplies, additional means are necessary to prevent PDN from toggling too early. A premature
toggling of PDN would possibly result in failed PLL calibration, which can only be corrected by re-calibrating the
PLL by either toggling PDN or RESET high-low-high.

1.8V,
2.5V, or
Vovop 3.3V
1.3v
sok V VDD _PLL1, VDD_PLL2, VDD _PRI,
PDN ov AL VDD_SEC all must rise before PDN toggles high
C t?0
C _ |
PDN —— VDVDD
CDCM6208 V
IH(min)
VPDN
o ov

Figure 57. PDN Delay When Using Slow Ramping Power Supplies (Supply Ramp > 50 ms)

12.1.1 Fast Power-up Supply Ramp

If the supply ramp time for DVDD, VDD_PLL1, VDD_PLL2, VDD_PRI, and VDD_SEC are faster than 50 ms from
0 V to 1.8 V, no special provisions are necessary on PDN; the PDN pin can be left floating. Even an external
capacitor to GND can be omitted in this circumstance, as the device delays calibration sufficiently by internal
means.
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Power Rail Sequencing, Power Supply Ramp Rate, and Mixing Supply Domains (continued)

12.1.2 Delaying VDD_Yx_Yy to Protect DSP IOs

DSPs and other highly integrated processors sometimes do not permit any clock signal to be present until the
DSP power supply for the corresponding IO is also present. The CDCM6208V2G allows to either sequence
output clock signals by writing to the corresponding output enable bit through SPI/I2C, or alternatively it is
possible to connect the DSP 10 supply and the CDCM6208V2G output supply together, in which case the
CDCM6208V2G output will not turn on until the DSP supply is also valid. This second implementation avoids
SPI1/I12C programming.
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13 Layout

13.1 Layout Guidelines

Employing the thermally enhanced printed circuit board layout shown in Figure 58 insures good thermal
performance of the solution. 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.

13.2 Layout Example

Figure 58 shows a layout optimized for good thermal performance and a good power supply connection as well.
The 7x7 filled via pattern facilitates both considerations.

Component Side

QFN-48
Solder Mask
S . __ Thermal Slug
. AN _— (package bottom)

Internal A Internal

[ e PE—
e — —EEEEEE=———
Plane v v Plane

Thermal Vias -~ " Thermal

\

Dissipation Pad

\\ _ (back side)

No Solder Mask

Back Side

Figure 58. Recommended PCB layout of CDCM6208
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Layout Example (continued)

Figure 59 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.

Back Side Component Side

Figure 59. PCB Conceptual Layouts
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13.2.1 Reference Schematic
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Figure 60. Schematic Page 1
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Figure 62. Schematic Page 3
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5 4 3 2 1
HCSL connection example (DC coupled) LVDS or LVPECL connection example (AC coupled)
Rsp)
D Y4-7_HCSL_P o TX-line 50Q <PC\E,F'HY,P
Y07 LVDS_P }7{< Diff_in_P
v4.7,HCSL,N>W <PCle_PHY_N 1uF DSP with receiver input b
0 termination and self-
biasing
|| 499 404 Y07 LVDS_N >p————— }7%< Diff_in_N
PICe phy
Outputs 4 to 7 have option for HCSL, LVCMOS, LPCML -
For HCSL, install 50 ohm termination resistors and adjust
series resistor between 0 and 33 ohms to improve ringing. c
LVDS or LVPECL connection example (AC coupled)
P
Y0-7 LVDS_P ’ } < Diff_in_P
uF DSP without receiver
5 input termination and B
self-biasing
Y0-7 LVDS_N } < piff_in_N
49.9 49.9
B e O Vbias ]
A A
[Title Rev
CDCM®6208 Reference Schematic (Extra: output termination) | 01
Date: December, 2011 [sheet _extra of
5 4 [ 3 [ 2 [ 1
Figure 63. Schematic Page 4
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14 Device and Documentation Support

14.1 Documentation Support

14.1.1 Related Documentation
IC Package Thermal Metrics application report, SPRA953.
Hardware Design Guide for KeyStone Devices SPRABI2 for the SRIO interface.

14.2 Community Resources

The following links connect to TI community resources. Linked contents are provided "AS IS" by the respective
contributors. They do not constitute Tl specifications and do not necessarily reflect TI's views; see TI's Terms of
Use.

TI E2E™ Online Community TlI's Engineer-to-Engineer (E2E) Community. Created to foster collaboration
among engineers. At e2e.ti.com, you can ask questions, share knowledge, explore ideas and help
solve problems with fellow engineers.

Design Support TlI's Design Support Quickly find helpful E2E forums along with design support tools and
contact information for technical support.

14.3 Trademarks

KeyStone, E2E are trademarks of Texas Instruments.
I>C is a trademark of NXP B.V. Corporation.
All other trademarks are the property of their respective owners.

14.4 Electrostatic Discharge Caution

A 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.

14.5 Glossary

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

15 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 ©)
@ ©)
CDCM6208V2GRGZR Active Production VQFN (RGZ) | 48 2500 | LARGE T&R Yes NIPDAU Level-3-260C-168 HR -40to 85 CM6208V2G
CDCM6208V2GRGZR.A Active Production VQFN (RGZ) | 48 2500 | LARGE T&R Yes NIPDAU Level-3-260C-168 HR -40to 85 CM6208V2G
CDCM6208V2GRGZT Active Production VQFN (RGZ) | 48 250 | SMALL T&R Yes NIPDAU Level-3-260C-168 HR -40 to 85 CM6208V2G
CDCM6208V2GRGZT.A Active Production VQFN (RGZ) | 48 250 | SMALL T&R Yes NIPDAU Level-3-260C-168 HR -40 to 85 CM6208V2G

@ 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 TlI's knowledge and belief as of the date that it is provided. Tl bases its knowledge and belief on information provided by third parties, and
makes no representation or warranty as to the accuracy of such information. Efforts are underway to better integrate information from third parties. Tl has taken and continues to take reasonable steps to provide representative
and accurate information but may not have conducted destructive testing or chemical analysis on incoming materials and chemicals. Tl and TI 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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TAPE AND REEL INFORMATION
REEL DIMENSIONS TAPE DIMENSIONS
4 |+ KO
i |
& go W
Reel | | l
Diameter
Cavity +‘ A0 M
A0 | Dimension designed to accommodate the component width
B0 | Dimension designed to accommodate the component length
KO | Dimension designed to accommodate the component thickness
\ 4 W | Overall width of the carrier tape
i P1 | Pitch between successive cavity centers
[ [ 1
T Reel Width (W1)
QUADRANT ASSIGNMENTS FOR PIN 1 ORIENTATION IN TAPE
O O O O OO O O O QfSprocket Holes
|
T
Q1 : Q2
H4-—-—
Q3 1 Q4 User Direction of Feed
[ 4
T
=
Pocket Quadrants
*All dimensions are nominal
Device Package|Package|Pins| SPQ Reel Reel AO BO KO P1 w Pin1
Type |Drawing Diameter| Width | (mm) [ (mm) | (mm) | (mm) | (mm) |Quadrant
(mm) |W1(mm)
CDCM6208V2GRGZR VQFN RGZ 48 2500 330.0 16.4 7.3 7.3 1.1 12.0 | 16.0 Q2
CDCM6208V2GRGZT VQFN RGZ 48 250 180.0 16.4 7.3 7.3 11 12.0 | 16.0 Q2
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TAPE AND REEL BOX DIMENSIONS
At
4
-
// S
/\g\ /)i\
. 7
\\ /
. P -
e e
*All dimensions are nominal
Device Package Type |Package Drawing| Pins SPQ Length (mm) | Width (mm) | Height (mm)
CDCM6208V2GRGZR VQFN RGZz 48 2500 367.0 367.0 38.0
CDCM6208V2GRGZT VQFN RGZz 48 250 210.0 185.0 35.0
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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
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RGZ0048B

PACKAGE OUTLINE
VQFN - 1 mm max height

PLASTIC QUAD FLATPACK - NO LEAD

PIN 1 INDEX AREA—|

7.15
6.85

2X|5.5

fe——0J4.1+0.1 —

13 x 24 EXPOSED
THERMAL PAD
wlesh [ YOUTUUUUUODY
e 25
T l -
) e d
) ! -
=) =
ox %9,7k7,ﬁ+‘7,4,£, SYMM
55 ) ‘ d
= | |
=) -
) ‘ - {
-—P 136 a8x 539
aNaNalaNalafalaNaNatalal
48 37 $
PIN1ID SYMM
(OPTIONAL) ¢ aex 33 —

0.2) TYP

0.10 |C|B|A
0.0504)

4218795/B 02/2017

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.

i
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EXAMPLE BOARD LAYOUT

RGZ0048B VQFN - 1 mm max height
PLASTIC QUAD FLATPACK - NO LEAD
4.1)
(1115)TYPA44T<44444H—
(0685)44#‘44_
TYP a7
48X (0.6) |
18gpetasBypl-———
] ‘ s
|
4esX(024)j @ [ ‘ -
|
- 0 Fo—i—-—c3 -5
I ‘ \ i (1.115)
TYP
44X (0.5) — s | 0
oo ‘ O O + O —O1-—=5 © (0.685)
SYMM 9| TYP
G B S 5 ..
0.2) TYP
@ )VIA Lo o i o o (6.8)
R0.05
( TYQ [:P] @) O [q:]
‘ -
EE% [j:]zs
ge0080000880
| |
| 13 24 |
‘ SYMM |
| Ny 1
‘ (6.8) -
LAND PATTERN EXAMPLE
EXPOSED METAL SHOWN
SCALE:12X
0.07 MAX 0.07 MIN
ALLAROUND’IF ALL AROUND
SOLDER MASK
METAL \
EXPOSEDMETAL 1 ‘ OPEMNG
EXPOSED METAL 1 |
\__sOLDER MASK L ! METAL UNDER
OPENING N SOLDER MASK

NON SOLDER MASK
DEFINED
(PREFERRED)

SOLDER MASK DETAILS

SOLDER MASK
DEFINED

4218795/B 02/2017

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
RGZ0048B VQFN - 1 mm max height

PLASTIC QUAD FLATPACK - NO LEAD

(1.37)
48 TYP

o H%%WHHHHHHG ***** a

s

-

LT
%%

|
48X (0.24) | )
2 [ A<
A _ - j
44X (0.5) — I;T_] ® ® ® o l;T—] (JI__?;)
symm ()

(LJ,CP ;
(R0.05) TYP

|
|
L I ==
|
|
|
i

: ) rQ O O O Ea— (6.8)
-
12[%3 [I]zs
@%%WHMHMHHHvJ
! S\((LMM i
L (6.8) 4‘

SOLDER PASTE EXAMPLE
BASED ON 0.125 mm THICK STENCIL

EXPOSED PAD 49

73% PRINTED SOLDER COVERAGE BY AREA UNDER PACKAGE
SCALE:12X

4218795/B 02/2017

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
Last updated 10/2025
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