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5 Pin Configuration and Functions

RGZ Package

48-Pin VQFN
(Top View)
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Pin Functions
PIN
/0 TYPE DESCRIPTION
NAME NO.
PRI_REFP Input Universal Primary Reference Input +
PRI_REFN Input Universal Primary Reference Input —
Supply pin for reference inputs to set between 1.8 V, 2.5V, or 3.3V,
VDD_PRI_REF 7 PWR Analog or connected to 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,
VDD_SEC_REF 10 PWR Analog or connected to VDD_PRI_REF®.
Manual Reference Selection MUX for PLL. In SPI or 12C mode the
REF SEL 6 Input LVCMOS reference selection is also controlled through Register 4 bit
= with 50-kQ pullup | 12.REF_SEL =0 (< V,)): selects PRI_REFREF_SEL =1 (= V|p):
selects SEC_REF (when Reg 4.12 = 1). See Table 5 for detail.
ELF 41 Output Analog External loop filter pin for PLL
YO_P 14 Output Universal Output 0 Positive Pin
YO_N 15 Output Universal Output 0 Negative Pin
Y1 P 17 Output Universal Output 1 Positive Pin
Y1_N 16 Output Universal Output 1 Negative Pin
(1) If Secondary input buffer is disabled (Register 4 Bit 5 = 0), it is possible to connect VDD_SEC_REF to GND.

4
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Pin Functions (continued)

PIN
/0 TYPE DESCRIPTION
NAME NO.
E/ZD‘;?EQ;O—Y]' 13,18 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 Pin
Y2_N 21 Output Universal Output 2 Negative Pin
Y3_P 23 Output Universal Output 3 Positive Pin
Y3_N 22 Output Universal Output 3 Negative Pin
E/ZD;I)DirTs\;Z_Ys 19, 24 PWR Analog Supply pin for outputs 2, 3 to set between 1.8V, 2.5V, or 3.3V
Y4_P 26 Output Universal Output 4 Positive Pin
Y4_N 25 Output Universal Output 4 Negative Pin
VDD_Y4 27 PWR Analog Supply pin for output 4 to set between 1.8 V, 2.5V, or 3.3V
Y5_P 29 Output Universal Output 5 Positive Pin
Y5_N 28 Output Universal Output 5 Negative Pin
VDD_Y5 30 PWR Analog Supply pin for output 5 to set between 1.8 V, 2.5V, or 3.3 V
Y6_P 32 Output Universal Output 6 Positive Pin
Y6_N 33 Output Universal Output 6 Negative Pin
VDD_Y6 31 PWR Analog Supply pin for output 6 to set between 1.8 V, 2.5V, or 3.3 V
Y7_P 35 Output Universal Output 7 Positive Pin
Y7_N 36 Output Universal Output 7 Negative Pin
VDD_Y7 34 PWR Analog Supply pin for output 7 to set between 1.8 V, 2.5V, or 3.3 V
Analog power supply for PLL/VCO; This pin is sensitive to power
VDD_VCO 39 PWR Analog supply noise; The 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
VDD_PLL2 38 PWR Analog supply noise; The 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
DVDD 48 PWR Analog voltage for all 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 12 for details)
STATUS1: Status pin in SPI/I’C modes. For details, see Table 10 for
Output and | LVCMOS ; e P
STATUS1/PINO 45 Input no pull resistor mgdn;odes and Table 12 for status mode. PINO: Control pin 0 in pin
LVCMOS Serial Interface Mode or Pin mode selection. SI_MODE[1:0]=00: SPI
SI_MODE1 a7 Input with 50-kQ pullu mode; SI_MODE[1:0]=01: I°C mode; SI_MODE[1:0]=10: Pin Mode
PUlup | (No serial programming); SI_MODE[1:0]=11: RESERVED
LVCMOS
SI_MODEO 1 with 50-kQ
pulldown
(L)Vgr’:/lggi;]nout SDI: SPI Serial Data Input SDA: I°C Serial Data (Read/Write
SDI/SDA/PIN1 2 I/0 L\I/JCMOS in bidirectional), open-drain output; requires a pullup resistor in 1°C
no pull resistor mode; PIN1: Control pin 1 in pin mode
LVCMOS out )
LVCMOS in SDO: SPI Serial Data ADO: 1“C Address Offset Bit O input; PIN2:
SDO/ADO/PINZ 3 Output/input LVCMOS in Control pin 2 in pin mode
no pull resistor
LVCMOS no pull SCS: SPI Latch EnableAD1: I2C Address Offset Bit 1 input; PIN3:
SCS/ADI/PIN 3 4 Input resistor Control pin 3 in pin mode
SCL/PIN4 5 Input rLeVS(I:S';’(')?S nopull | 5oy spI2C ClockPINA: Control pin 4 in pin mode

Copyright © 2012-2018, Texas Instruments Incorporated
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Pin Functions (continued)

PIN

NAME

/0
NO.

TYPE

DESCRIPTION

RESETN/PWR

44 Input

LVCMOS
with 50-kQ pullup

In SPI/12C programming mode, external RESETN signal (active low).
RESETN =V .: device in reset (registers values are retained)
RESETN =V |,: device active. The device can be programmed
through SPI while RESETN is held low gthis is useful to avoid any
false output frequencies at power up). @

In Pin mode this pin controls device core and I/O supply voltage
setting. 0 = 1.8 V, 1 = 2.5/3.3 V for the device core and 1/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.

REG_CAP

40 Output

Analog

Regulator Capacitor; connect a 10-puF cap with ESR below 1 Q to
GND at frequencies above 100 kHz

PDN

43 Input

LVCMOS
with 50-kQ pullup

Power Down Active low. When PDN = V| is normal operation.
When PDN =V, the device is disabled and current consumption
minimized. Exiting power down resets the entire device and defaults
all registers. It is recommended to connect a capacitor 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

42 Input

LVCMOS
with 50-kQ pullup

Active low. Device outputs are synchronized on a low-to-high
transition on the SYNCN pin. SYNCN held low disables all outputs.

(2) Note: the device cannot be programmed in I1°C while RESETN is held low.

6 Specifications

6.1 Absolute Maximum Ratings®

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

MIN MAX UNIT
VDD_PRI, VDD_SEC,
VDD_Yx_Yy, Supply voltage -0.5 4.6 \%
VDD_PLL[2:1], DVDD
4.6
Vin Input voltage for CMOS control inputs -0.5 AND \
V pvppt 0.5
4.6
Input voltage for PRI/SEC inputs AND \
Vvbperisect
Vout Output voltage -0.5 Vyxyy*t 0.5 \%
N Input current 20 mA
lout Output current 50 mA
T; Junction temperature 125 °C
Tstg Storage temperature —65 150 °C

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

6.2 ESD Ratings

VALUE UNIT
L o Human Body Model (HBM) ESD Stress Voltage @ +2000
Vegp® Electrostatic discharge - 3 Y
Charged Device Model (CDM) ESD Stress Voltage ® +500

(1) Electrostatic discharge (ESD) to measure device sensitivity and immunity to damage caused by assembly line electrostatic discharges in

to the device.

(2) Level listed above is the passing level per ANSI/ESDA/JEDEC JS-001. JEDEC document JEP155 states that 500-V HBM allows safe
manufacturing with a standard ESD control process.
(3) Level listed above is the passing level per EIA-JEDEC JESD22-C101. JEDEC document JEP157 states that 250-V CDM allows safe
manufacturing with a standard ESD control process.

Copyright © 2012-2018, Texas Instruments Incorporated
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6.3 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 1.71 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,

AVDD/At all VDD tight together PDN low-high is delayed 50 < tpon ms
Ta Ambient Temperature -40 85 °C
SDA and SCL in I°C Mode (SI_MODE[1:0] = 01)

DVDD =18V -0.5 2.45 \%
\ Input voltage

DVDD =3.3V -0.5 3.965 \

100

dr Data rate 400 kbps
ViH High-level input voltage 0.7 x DVDD \
VL Low-level input voltage 0.3 x DVDD Y
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 1.45-V supply voltage. See application section on mixing power supplies and particularly

Figure 59 for details.

6.4 Thermal Information, Airflow = 0 LFM®@®®

CDCM6208
THERMAL METRIC® RGZ (VQFN) UNIT
48 PINS
Rosa Junction-to-ambient thermal resistance 30.27 °C/W
RoJctop) Junction-to-case (top) thermal resistance 16.58 °C/W
Ross Junction-to-board thermal resistance 6.83 °C/W
var Junction-to-top characterization parameter 0.23 °C/W
ViB Junction-to-board characterization parameter 6.8 °C/W
Roc(bot) Junction-to-case (bottom) thermal resistance 1.06 °C/W

(1) For more information about traditional and new thermal metrics, see the IC Package Thermal Metrics application report.
(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 VQFN package, the main heat flow is from the junction to the GND pad of the VQFN.
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6.5 Thermal Information, Airflow = 150 LFM®®@E)®)

CDCM6208
THERMAL METRIC® RGZ (VQFN) UNIT
48 PINS
Rgia Junction-to-ambient thermal resistance 21.8 °C/W
Rojctop) Junction-to-case (top) thermal resistance — °C/W
Rgis Junction-to-board thermal resistance 6.61 °C/W
WIT Junction-to-top characterization parameter 0.37 °C/W
viB Junction-to-board characterization parameter — °C/W
Rosc (ot Junction-to-case (bottom) thermal resistance 1.06 °C/W
(1) For more information about traditional and new thermal metrics, see the IC Package Thermal Metrics application report.
(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) 038 (junction to board) is used for the VQFN package, the main heat flow is from the junction to the GND pad of the VQFN.
6.6 Thermal Information, Airflow = 250 LFM®®@G)®)
CDCM6208
THERMAL METRIC® RGZ (VQFN) UNIT
48 PINS
Rgia Junction-to-ambient thermal resistance 195 °C/W
Rojctop) Junction-to-case (top) thermal resistance — °C/W
Rgis Junction-to-board thermal resistance 6.6 °C/W
WIT Junction-to-top characterization parameter 0.45 °C/W
Vi Junction-to-board characterization parameter — °C/W
Roscbot) Junction-to-case (bottom) thermal resistance 1.06 °C/W
(1) For more information about traditional and new thermal metrics, see the IC Package Thermal Metrics application report.
(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 VQFN package, the main heat flow is from the junction to the GND pad of the VQFN.
6.7 Thermal Information, Airflow = 500 LFM®®@E)®)
CDCM6208
THERMAL METRIC® RGZ (VQFN) UNIT
48 PINS
Rgia Junction-to-ambient thermal resistance 17.7 °C/W
Rojctop) Junction-to-case (top) thermal resistance — °C/W
Rgis Junction-to-board thermal resistance 6.58 °C/W
wIT Junction-to-top characterization parameter 0.58 °C/W
viB Junction-to-board characterization parameter — °C/W
Rosc(bot) Junction-to-case (bottom) thermal resistance 1.05 °C/W

(1) For more information about traditional and new thermal metrics, see the IC Package Thermal Metrics application report.
(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) 63 (junction to board) is used for the VQFN package, the main heat flow is from the junction to the GND pad of the VQFN.
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6.8 Single-Ended Input Characteristics (SI_MODEJ[1:0], SDI/SDA/PIN1, SCL/PIN4,
SDO/ADDO/PIN2, SCS/ADD1/PIN3, STATUS1/PINO, RESETN/PWR, PDN, SYNCN, REF_SEL)

DVDD =1.71V1t01.89V, 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
. 0.8 x
Viy Input high voltage DVDD \%
0.2 x
Vi Input low voltage DVDD \%
. DVDD = 3.465V, V| = 3.465 V
i Input high current (pullup resistor excluded) 30 WA
I Input low current DvDD = 3.465V, V| |=0V -30 HA
aviaT ~ PDN, RESETN, SYNCN, REF_SEL | 500, _ gggy, 0.75 Vins
input edge rate
. PDN, RESETN, SYNCN low pulse
minPulse to trigger proper device reset 10 ns
C N 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 =18V 0.1 Vpvpp \Y,
V Input hysteresis
HYS_I2C put hy DVDD = 2.5/3.3 V 0.05 v
Vovbb
I High-level input current V, = DVDD -5 5 HA
_ 0.2 x
VoL Output low voltage lo,=3 mA DVDD \Y
Cin Input capacitance pin 5 pF
6.9 Single-Ended Input Characteristics (PRI_REF, SEC_REF)
VDD_PRI, VDD_SEC =1.71V1t0 189V, 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 = 1.8V 0.008 200 MHz
N frequency VDD_PRI/SEC =3.3V 0.008 250 MHz
0.8 x
Vi Input high voltage VDD_PRI/ \%
VDD_SEC
0.2 x
Vi Input low voltage VDD_PRI/ \%
VDD_SEC
VhysT Input hysteresis 20 65 150 mV
. VDD_PRI/VDD_SEC =3.465 V, V|4
I Input high current = 3465V 30 pA
e Input low current \:/%DV—PRINDD—SEC =3:465V, ViL -30 MA
AVIAT Reference input edge rate 20% — 80% 0.75 Vins
. f pri £ 200 MHz 40% 60%
IDC se Reference input duty cycle
200 < fpg < 250 MHz 43% 60%
Cin Input capacitance 2.25 pF
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6.10 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
Reference and bypass input
fin frequency 0.008 250 MHz
v Differential input voltage swing, VDD_PRI/SEC = 2.5/3.3 V 0.2 16 Vep
: peak-to-peak VDD_PRI/SEC = 1.8 V 0.2 1 Vpp
VDD_PRI/ VDD_PRI/
Vicm Input common-mode voltage CML input signaling, R4[7:6] = 00 VDD_SEC VDD_SEC \%
-0.4 -0.1
LVDS, VDD_PRI/SEC
=1.8/2.5/3.3 V,
Viem Input common-mode voltage R4[7:6] = 01, R4.1 = d.c., 0.8 1.2 15 \%
R4.0 =d.c.
) LVDS (Q4[7:6,4:3] = 01) 15 65| mVpp
VhysT Input hysteresis
CML (Q4[7:6,4:3] = 00) 20 85 mVpp
. VDD_PRI/SEC = 3.465 V,
Iy Input high current Vi = 3.465 V 30 MA
I Input low current VDD_PRI/SEC = 3.465V, V, =0V -30 HA
AVIAT Reference input edge rate 20% — 80% 0.75 Vins
IDCp)rr Reference input duty cycle 30% 70%
Cin Input capacitance 2.7 pF
6.11 Crystal Input Characteristics (SEC_REF)
VDD_SEC =1.711t01.89V, 2.375V t0 2.625V, 3.135 V t0 3.465 V, T, = —40°C to 85°C
PARAMETER TEST CONDITIONS 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 30®
1.8-V/3.3-V SEC_REFP 35 4.5 55
On-chip load capacitance 1.8-V SEC_REFN 55 7.25 8.5 pF
3.3-V SEC_REFN 6.5 7.34 8.5
Drive level See note © 200 pW

(1) Verified with crystals specified for a load capacitance of C, = 8 pF, the PCB related capacitive load was estimated to be 2.3 pF, and
completed with a load capacitors of 4 pF on each crystal pin 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, Tl recommends 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_ = 7 pF instead of C_ = 8 pF.

(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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6.12 Single-Ended Output Characteristics (STATUSL1, STATUSO, SDO, SDA)

VDD_Yx_Yy, VDD_PRI, VDD_SEC, VDD_PLLx, DVDD, VDD _VCO =1.71Vt01.89V, 2.375V to 2.625 V, 3.135 V to 3.465
V; T, = —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;
Vou  Ouputhigh voltage xternal pullup for igh ouIpUt. low = | DVDD v
1 mA
VoL Output low voltage loL=1mA 0.2 x \%
DVDD
Vsiew Output slew rate 30% — 70% 0.5 V/ns
lozH 3-state output high current DVDD =3.465V, V| =3.465V 5 MA
lozL 3-state output low current DVDD =3.465V,V, =0V -5 HA
tLos Status loss of signal detection time | LOS_REFfvco 1 2 1/f pep
tLock Status PLL lock detection time Detect lock 2304 1/f pep
Detect unlock 512
6.13 PLL Characteristics
VDD _PLLx, VDD_VCO=1.71V1t01.89V, 2.375V1t02.625V, 3.135V to 3.465 V, T, = -40°C to 85°C
PARAMETER TEST CONDITIONS MIN TYP MAX UNIT
Vi 2.39 2.55
fvco VCO frequency range V2 Y 313 GHz
V1, 2.39 GHz 178
V1, 2.50 GHz 204
Kueo VCO gain V1, 2.55 GHz 213 MHZIV
V2, 2.94 GHz 236
V2, 3.00 GHz 250
V2, 3.13 GHz 283
fpFD PFD input frequency 0.008 100 MHz
lep.L :—ejgli}ag;pedance mode charge pump +700 nA
Measured in-band phase noise at
from Estimated PLL figure of merit (FOM) | the VCO output minus 20log(N- —224 dBc/Hz
divider) at the flat region
Power supply ramp time of 1ms from
0V to 1.7 V, final frequency
accuracy of 10 ppm, fprp = 25 MHz,
teTARTUP Start-up time (see Figure 60) CDCM6208 p_in mode use case #2,
CppN_to_GND = 22 NF
with PRI input signal 12.8 ms
with NDK 25 MHz crystal 12.85 ms
Copyright © 2012-2018, Texas Instruments Incorporated 11
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6.14 LVCMOS Output Characteristics
VDD_Yx_Yy = 1.71 V to 1.89V, 2.375 V t0 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
foutF Output frequency Integer out divWDD_Yx_Yy = 2.5/3.3 V 1.55 250 MHz
Int or frac out divwDD_Yx_Yy =18V 0.78/1.5 200
facc-F Output frequency error @ Fractional output divider -1 1| ppm
Output high voltage (normal | VDD_Yx = min to max, 08 x
Vou - VDD_Y Y
mode) lon =-1 mA
X_Yy
. 0.2 x
Output low voltage (normal VDD_Yx = min to max,
Vou mode) loL = 100 pA vbb_Y v
oL X_Yy
. . 0.7 x
Output high voltage (slow VDD_Yx = min to max,
Vo mode) lon = -100 pA VbD_Y v
OH x_Yy
. 0.3 x
Output low voltage (slow VDD_Yx = min to max,
Vou mode) loL = 100 pA vbb_Y v
oL X_Yy
\% ouT = VDD_YX_Yy/2
loH Output high current Normal mode -50 -8 mA
Slow mode —45 -5 mA
Vour = VDD_YX_Yy/2
loL Output low current Normal mode 10 55| mA
Slow mode 5 40 mA
Output rise/fall slew rate o o _ _
(normal mode) 20% to 80%, VDD_Yx_Yy =2.5/3.3V, C_ =5 pF 5.37 Vins
ISLEWRATEN [ o0t riseffall slew rat
utput rise/tall slew rate 20% to 80%, VDD_Yx_Yy = 1.8V, C_ = 5 pF 2.62 Vins
(normal mode)
Output rise/fall slew rate | 5q04 1o g00s, VDD_Yx_Yy = 2.5/3.3 V, C = 5 pF 417 Vins
(slow mode) ' - e T L :
ISLEW-RATE S Output rise/fall slew rate
p 20% to 80%, VDD_Yx_Yy=1.8V, C_ =5 pF 1.46 Vins
(slow mode)
PN-floor Phase noise floor four = 122.88 MHz -159.5 154 | dBc/Hz
oDC Output duty cycle Not in bypass mode 45% 55%
R Outout i d v VDD Yx/2 Normal mode 30 50 90 o
utput impedance = X
out p p out _ 5 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

220

, the actual output frequency error is 0.

Note: In LVCMOS Mode, positive and negative outputs are in phase.

12
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6.15 LVPECL (High-Swing CML) Output Characteristics
VDD_Yx_Yy = 1.71 V to 3.465 V, VDD_PRI, VDD_SEC, VDD_PLLx, DVDD, VDD_VCO = 1.71 V t0 1.89 V, 2.375 V to 2.625

V, 3.135 Vto 3.465 V, T, = —40°C to 85°C

PARAMETER TEST CONDITIONS MIN TYP MAX | UNIT
¢ outout § nt Outout Divid CDCM6208V1 1.55 800 MH
: utput frequenc nteger Output Divider z
ouT put Trequency 9 P CDCM6208V2 1.91 800
QOutput DC-coupled common- | DC coupled with 50-Q external termination to
Vewm-ne mode voltage VDD_Yx_Yy VDBD_Yx_Yy-04 v
100-Q diff load AC coupling (see Figure 12),
fout < 250 MHz
1.71V<VDD_YX_Yy<1.89V 0.45 0.75 1.12 v
) ) 2.375V < VDD_YX_Yy < 3.465 V 0.6 0.8 1.12 v
|Vopl Differential output voltage - - -
100-Q diff load AC coupling (see Figure 12), fout =
250
1.71V<VDD_Yx_Yy<1.89V 0.73 v
2.375V =<VDD_Yx_Yy <3465V 0.55 0.75 1.12 \
v Differential output peak-to- 2 x Vv
out peak voltage [V ool
. . +200 mV around crossing point 109 217 ps
tr/te Output rise/fall time
20% to 80% Vop 211 ps
tsiew Qutput rise/fall slew rate 3.7 5.1 7.3| Vins
PN-floor Phase noise floor VDD_Yx_Yy = 3.3 V (see Figure 54) -161.4 -155.8| dBc/Hz
oDC Qutput duty cycle Not in bypass mode 47.5% 52.5%
Rout Qutput impedance Measured from pin to VDD_Yx_Yy 50 Q

6.16 CML Output Characteristics

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

PARAMETER TEST CONDITIONS MIN TYP MAX | UNIT
f Output f Int tput divid Vi L5 800 MH
: utput frequenc nteger output divider z
OUT-I p q y g p V2 191 800
Output AC-coupled common- . . A VDD_Yx_Yy —
Vem-ac mode voltage AC-coupled with 50-Q receiver termination 046 \%
v Output DC-coupled common- | DC-coupled with 50-Q on-chip termination to VDD_Yx_Yy — v
CM-DC mode voltage VDD_Yx_Yy 0.2
|Vopl Differential output voltage 100-Q diff load AC coupling (see Figure 12) 0.3 0.45 0.58 \%
v Differential output peak-to- 2 x|V v
out peak voltage ool
. . VDDYx =18V 100 151 300 ps
tr/te Output rise/fall time 20% to 80%
VDDYx =2.5V/3.3V 100 143 200 ps
i . VDD_Yx_Yy =18V -161.2- -155.8| dBc/Hz
PN-floor Phase noise floor at > 5-Hz four = 122.88 MHz _YX_YY
offset VDD_Yx_Yy=3.3V 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
Copyright © 2012-2018, Texas Instruments Incorporated 13
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6.17 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,3.135 V to 3.465
V, T, = —40°C t0 85°C

PARAMETER TEST CONDITIONS MIN TYP MAX | UNIT
¢ Outbut f nt tout divid CDCM6208V1 1.55 400 MH
: utput frequenc nteger output divider z
ouT put frequency geroup CDCM6208V2 1.91 400
fouT-F Output frequency Fractional output divider 0.78 400| MHz
facc-k Output frequency error® Fractional output divider -1 1| ppm
Output AC-coupled common- . . N VDD_Yx_Yy -
Vem-ac mode voltage AC-coupled with 50-Q receiver termination 0.76 \%
v Output DC-coupled common- | DC-coupled with 50-Q on-chip termination to VDD_Yx_Yy — v
CM-DC mode voltage VDD_Yx_Yy 0.13
Vool Differential output voltage 100-Q diff load AC coupling (see Figure 12) 0.247 0.34 0.454 \%
v Differential output peak-to- 2 x v
out peak voltage IV ool
tr/te Output rise/fall time +100 mV around crossing point 300 ps
. VDD_Yx =18V -159.3 -154.5| dBc/Hz
PN-floor Phase noise floor fout= 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 220, the actual output frequency error is 0.

6.18 HCSL Output Characteristics

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

PARAMETER TEST CONDITIONS MIN TYP MAX | UNIT
f Output f Int tput divid Vi 155 400 MH
: utput frequenc: nteger output divider z
ouT-l p q y g p V2 1901 200
fout-r Output frequency Fractional output divider 0.78 400| MHz
faccF Output frequency error® Fractional output divider -1 1| ppm
Output common-mode _
Vewm voltage VDD_Yx_Yy = 2.5/3.3 V 0.2 0.34 0.55 \Y
VDD_Yx_Yy =18V 0.2 0.33 0.55 \%
Vool Differential output voltage VDD_Yx_Yy = 2.5/3.3V, 0.4 0.67 1 \%
Vool Differential output voltage VDD_Yx_Yy =18V 0.4 0.65 1 \%
Differential output peak-to- VDD_Yx_Yy = 2.5/33 V 1 21 v
N peak voltage
ouT : -
Differential output peak-to- _ 2 x
peak voltage VDD_Yx_Yy =18V IV opl \Y
) ! Measured from Vppe= =100 mV to Vpgge = +100mV,
tr/te Output rise/fall time VDD_Yx_Yy = 2.5/3.3 V 100 167 250 ps
. . Measured from Vpgp= —100 mV to Vpge= +100 mV,
tr/te Output rise/fall time VDD_Yx Yy =1.8V 120 192 295 ps
. VDD_Yx_Yy=1.8V -158.8 —153 | dBc/Hz
PN-floor Phase noise floor fout = 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 % “multiple, the actual output frequency error is 0.
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6.19 Output Skew and Sync to Output Propagation Delay Characteristics

VDD_Yx_Yy =1.711t0 1.89 V, 2.375 V to 2.625 V, 3.135V t0 3.465 V, T, = —40°C to 85°C

PARAMETER TEST CONDITIONS MIN TYP MAX | UNIT
PS_A=4 105 11| Ufps
V1 fVCO: 2.5 GHz PS_A=5 10.2 11| 1/ PS A
Propagation delay SYNCN? PS_A=6 10.0 11) Ufps A
tPD-PS to output toggling high =
p ggling nig PS_A=4 10 10.9 12| 1ips A
V2: fVCO: 3 GHz PS_A=5 10.5 11| 1/ PS A
PS_A:6 10.2 11| 1/ PS A
Part-to-part propagation
Atpp.ps delay variation SYNCN1 to Fixed supply voltage, temp, and device setting® 0 1| Ufps A
output toggling high®
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, HesL 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 _ ——
tSK,CMOS-LVDS and CMOS mixed Y[4] = CMOS, Y[75] =LVDS 2.5 ns
Skew between Y[7:0] CMOS
tSK,CMOS-PECL and LVPECL mlx[ed ] Y[74] = CMOS, Y[30] = LVPECL 2.5 ns
Skew between Y[3:0] _ a1
tSK,PECL-LVDS LVPECL and LVDS mixed Y[O] = LVPECL, Y[31] =LVDS 120 Ps
Skew between Y[3:0] _ a1
ISKPECL-CML | yPECL and CML mixed | Y101 = LVPECL, Y[3:1] = CML 40| ps
Skew between Y[7:0] LVDS
tSK,LVDS-PECL and LVPECL le[ed ] Y[74] = LVDS, Y[30] = LVPECL 180 ps
Skew between Y[7:4] LVDS
tSK,LVDS-HCSL and 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
tsK DIFF, frac using all fractional divider Y[7:4] = LVDS 200 ps
with the same divider setting
(1) SYNC is toggled 10,000 times for each device. Test is repeated over process voltage and temperature (PVT).
Copyright © 2012-2018, Texas Instruments Incorporated 15
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6.20 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)
Core CDCM®6208 Core, active mode, PS_ A=PS B=4 75
CML output, AC-coupled with 100-Q diff load 24.25
LVPECL, AC-coupled with 100-Q diff load 40

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

LVDS output, AC-coupled with 100-Q diff load 19.7
HCSL output, 50-Q load to GND on each output pin 31
Integer Divider Bypass (Divide = 1)

Output Buffer 1.8+ Vxfourx(C+12x10 %) x 103

Integer Divide Enabled, Divide > 1
Fractional Divider Enabled 12
additional current when PS_A differs from PS_B 15
Device Settings (V2)

Output Divide Circuitry

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)
B (1.8 V: 251 mA
7. Charge Pump Current = 2.5 mA 2.5V: 254 mA
Total Device, CDCM6208 8. VCO Frequency = 3.072 GHz _ 3.3V: 257 mA)
9. PS A =PS B divider ration = 4 (incl. | 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, CDCM6208 Power Down (PDN ="'0") 0.35

Helpful Note: The CDCM6208 User GUI does an excellent job estimating the total device current consumption
based on the actual device configuration. Therefore, Tl recommends using the GUI to estimate device power

consumption.

The individual supply pin current consumption for Pin mode P23 was measured to come out the following:

Table 1. Individual Supplies Measured

SEC SEC
Y0-1 | Y2-3 Y4 Y5 Y6 Y7 PRI PLL1 | PLL2 | VCO | DVDD | Total
(Vsec = 1.8V) (Vsec = 2.5V)
s
S
W | PWR PIN 39 = GND 2055
2 | Veri=18V 61mA | 40mA | 21mA | 29mA | 30 mA | 31 mA 12 mA 70 mA 1.5 mA A
g |Vour=18V
E
8]
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6.21 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

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

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

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 (100MHz, 66.66
MHz, 125 MHz, 50 MHz)

1.8 V: 310 mA / +21% (excl term)

Total Device, CDCM6208 3.3 V: 318 mA / +21% (excl term)

© NG~ LDNPRE

e
w N PO

6.22 Timing Requirements, 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 4.7 0.6 us
low)
th(START) START hold time (SCL low after SDA low) 4 0.6 us
tw(scL) SCL Low-pulse duration 4.7 1.3 us
tw(scLH) SCL High-pulse duration 4 0.6 us
th(sDA) SDA hold time (SDA valid after SCL low) o® 3.45 0 0.9 us
tsu(spa) SDA setup time 250 100 ns
tr-in SCL / SDA input rise time 1000 300 ns
t.in SCL / SDA input fall time 300 300 ns
trout SDA output fall time from V,4 min to V,_ max 250 250 ns
with a bus capacitance from 10 pF to 400 pF
tsu(sToP) STOP setup time 4 0.6 us
teus Bus free time between a STOP and START 4.7 1.3 us
condition
tylitch_filter Pulse width of spikes suppressed by the 75 300 75 300 ns
input glitch filter

(1) The I2C 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.
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Figure 1. 1°C Timing Diagram

For additional information, refer to the 1°C-Bus specification, Version 2.1 (January 2000); the CDCM6208 meets
the switching characteristics for standard mode and fast mode transfer.
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6.23 Typical Characteristics

PPhase Noise 10,0048/ Ref -20.00dBe/Hz
Canier 156249283 Mz __ 209 derm
¥i: 5 WAz, -156.1685 dBc/Hz
Xz Start 10 kHz
top 20 MHz
Centar 10.005 Mz
40,00 Span 1999 MHz

1 B
: Band
) = 265 fs-rms Intg Noise: -74.7481 df
RMS Moise: 258.888 Lr

TNS Jitter: 263.702 faec

Markar
Bc / 19.69 MHz
ad

i

PPhase Noise 10.00d8/ Ref -90,00de/Hz
3 Carier 625 000034 MHz_~T=0.4%2 dém

d

21 50 kHz 243350 doc/Hz

3t 200 kHz -126.5301 dBc/Hz

41 500 kHz -127.9280 dBc/Mz
60.00 5 2 MHz 136.1678 dBc/Hz

61§ M 1474267 dc/Mz
0.00 21 la: 1085395 dBc/Hz

X

20.708074 MHz
—= Noise =

Analysis Range X: Band Marker
nalysis Range ¥: Band Marker
Tnkg Notses -65.7800 dc /20,41 iz
RMS Noise: 726.964 urad

M5 24t te

1800 177 1 Tor o] ) & 10 000 g5 - S~ U S~ S S ([~ S~ U
1F Gain 2048 Freq Band [33M1-1.5GH:] omit| LO Opt [«150KH:] T2t IF Gain 1048 Freq Band [39M-1.5GHz] | omit| LO Opt [«150kH:] 595t
Figure 2. Typical Device Output Phase Noise and Jitter for Figure 3. Typical Device Output Phase Noise and Jitter for
25 MHz 312.5 MHz
120
04000 (0. DOOGTESSS] Qq:."-‘- 100
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= \\ OXBAET4{+x.73)
= % ¥ e ]
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w
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Figure 4. Fractional Divider Bit Selection Impact on Jitter
(fFRAC =300 MHZ)

Figure 5. Fractional Divider Input Frequency Impact on Jitter
(Using Divide by x.73 Example)

Jitter

200 ps-pp — all zero, (0) typ
180 ps-pp MSB, (1/2) typ
MSB-1, (1/4) typ
160 ps-pp MSB-2, (1/8) typ
—#~ MSB-3, (1/16) typ
140 ps-pp| \ —— MSB-4, (1/32) typ
120 ps-pp i\ t —+— MSB-5, (1/54) typ
\ MSB-6, (1/128) typ
100 ps-pp - MSB-7, (1/256) typ

80 ps-pp
60 ps-pp
40 ps-pp
20 ps-pp

0 ps-pp

— MSB-9, (1/1024) typ
—— MSB-13, (1/16384) typ|
LSB, (1/1048576) typ
0x50A33D (+x.315) typ|

0x828F5 (+x.51) typ
——— T S —— 0xBAE14 (+x.73) typ
200 220 240 260 280 300 320 340 360 380 400
Frequency (MHz)
Figure 6. Fractional Divider Bit Selection Impact on T,
(Typical)

Jitter
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20 -

e MISB-9, (1/1024) max
— = MSB-9, (1/1024) typ
MSB-4, (1/32) max

——— MSB-13, (1/16384) max
= = MSB-13, (1/16384) typ
LSB, (1/1048576) max

-
- -
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‘-"‘""‘-—--

MSB, (1/2) max
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- o =——allzero, (0) max

200 250 300 350 400
Frequency (MHz)
Figure 7. Fractional Divider Bit Selection Impact on T,
(Maximum Jitter Across Process, Voltage and Temperature)
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Typical Characteristics (continued)

0

156.25MHz output using 60Hz Loop

Bandwidth; Clock source is ok to be noisy,

as CDCM6208 filters the jitter out of the T[T
noisy source; RJ=1.2ps-rms (12k-20MHz)

-20
-40 \
-60
- 156.25 MHZ
with 60 Hz BW
-80 i
156.25 MHZ
closed loop
-100 \
-120

40 y

N
-160

1 10 100 1k 10k 100k 1M 10M 100M
Frequency (Hz)

Figure 8. Phase Noise Plot for Jitter Cleaning Mode (Blue) and Synthesizer Mode (Green)

Noise (dB/Hz)

20
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7 Parameter Measurement Information

This section describes the characterization test setup of each block in the CDCM6208.

High impedance probe

CDCM6208
-
L

Oscilloscope

Figure 9. LVCMOS Output AC Configuration During Device Test (Von, Vo, tsiew)

High impedance probe

LVCMOS
CDCM6208

1mA

A

High impedance probe

VDD_Yx

é 1mA
CDCM6208 <+

Oscilloscope

LVCMOS

Oscilloscope

Figure 10. LVCMOS Output DC Configuration During Device Test

CDCM6208 m‘ }—D
%500

Phase Noise/
Spectrum
Analyzer

Figure 11. LVCMOS Output AC Configuration During Device Phase Noise Test

500% Ye

CDCM6208

500% Yn
).

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

!

3%1

500 Balun

I

50Q

Phase Noise/
Spectrum
Analyzer

Figure 12. LVDS, CML, and LVPECL Output AC Configuration During Device Test
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Parameter Measurement Information (continued)

High impedance differential probe

HCSL

CDCM6208 Oscilloscope

HCSL

50 Q 50 Q

Figure 13. HCSL Output DC Configuration During Device Test

HCSL
T I I 0_)— Phase Noise/
CDCM6208 Balun Spectrum
HCSL
— L™ nalyzer
50 Q 50 Q

Figure 14. HCSL Output AC Configuration During Device Test

Offset = VDD_PRI/SEC/2

Signal LVCMOS

CDCM6208
Generator

50 Q

Figure 15. LVCMOS Input DC Configuration During Device Test

CML
Signal
Generator CML CDCM6208
50 Q 50 Q
VDD_PRI/SEC

Figure 16. CML Input DC Configuration During Device Test
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Parameter Measurement Information (continued)

LVDS

Signal
CDCM6208
Generator 100 Q

LVDS

Figure 17. LVDS Input DC Configuration During Device Test

LVPECL

Signal

Generator LVPECL CDCM6208

50 Q 50 Q

VDD_PRI/SEC - 2

Figure 18. LVPECL Input DC Configuration During Device Test

VDD_PRI/SEC
100 Q 100 Q
Signal Differential CDCM6208
Generator
100 Q 100 Q

Figure 19. Differential Input AC Configuration During Device Test

Crystal CDCM6208

= TDT .

Figure 20. Crystal Reference Input Configuration During Device Test
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Parameter Measurement Information (continued)

Sine wave
Modulator

Sianal 4| Phase Noise/
Gengerator . CDCM6208 | Device Output Balun sogopeCtrum
Relfsrr)iTce f_ Analyzer

Figure 21. Jitter Transfer Test Setup

Sine wave
Modulator

Power Supply

Signal 4‘ }—O:) Phase Noise/
CDCM6208 | Device Output Balun Spectrum
Generator | Reference % %0 0Analyzer
Input =
50 Q 50 Q
Figure 22. PSNR Test Setup
Yx_P
X X X v X
YX_N
80% ——f N\
|
OV ——fmmmmmm o Vourtpirrpp =2 X Vop
20% oA\

III |

Figure 23. Differential Output Voltage and Rise and Fall Time
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Parameter Measurement Information (continued)

80% —— - -\-- 1
| |
OUT_REFX/2 ~=f-l-===------ - Vour se
20% --: --:---------i-- \— -
! : ! |
L ] d
R te
Figure 24. Single-Ended Output Voltage and Rise and Fall Time
|
VCXo_P | Single Ended
|
i
VCXO_P :
>< >< >< X >< Differential
VCXO_N :t
PD,DIIFF
o>
Yx_P ™ |
>< >< : \ >< >< Differential, Integer Divide
|
YX_N | : \
: —’: :4— tsK,DIFF,INT
Yx_P —
>< >< : >< >< >< Differential, Integer Divide
Yx_N /!
: :4'>: tsk pIFF,FRAC
YX_P — |
: : Differential, Fractional Divide
|
Yx_N —
: : tSK,SE-qIFF,INT
|
| |
e
| ! !
Yx_PIN ! | : Single Ended, Integer Divide
| |
! |
! |
-
| tepse | | tsk,sE,INT
1 _>| :
|
'
|
Yx_PIN /i Single Ended, Integer Divide
|
:tSK,ISE.FRAC
_’: :4_
: I
P
! | Single Ended, Fractional Divide
|
Yx_PIN |

Figure 25. Differential and Single-Ended Output Skew and Propagation Delay
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8 Detailed Description

8.1 Overview

In synthesizer mode, the overall output jitter performance is less than 0.5 ps-rms (10 k - 20 MHz) or 20 ps-pp
on output using integer dividers and is between 50 to 220 ps-pp 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 to 240 ps-pp on outputs using fractional dividers. The CDCM6208 is
packaged in a small 48-pin, 7-mm x 7-mm VQFN package.

8.2 Functional Block Diagram

REF_SEL ELF

B

Y4 \
Fractional Div | LvDs/
_____________ - 20-b ! > LvCMOs/

! (" HesL

1 Y5
14 Fractional Div 1 -

1 20-b

|

J

—————

" y ] Yo"\‘
Differential i
R x Integer Div
LvcMos PRI_REF e I &5 I ! |
oy Y1 LVPECL/
Differential SEC REF { g O ] > CMmL/
LVCMOS/ — n Y2 LVDS
XTAL

! Integer Div ]

! V1: (2.39-2.55) GHz ] 8-b

H and V2: (2.94-3.13) GHz 1 e Y3 )

I ] ] -

| 1 o - N

i Input PLL 1 Fractional Div Y6 | LvDs/

I ] 1 > LVCMOs/

e B e e | Fractional Div 1 7 [ HCsL

H Control : H 20-b )

1 | | -

It Host Status/ Power : I 1

H Interface Monitoring Conditioning | ) 1 :

: ] | Output |

b ___ P CDCM6208 O S|

8.3 Feature Description

Supply Voltage: The CDCM6208 supply is internally regulated. Therefore, each core and I/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 (CDCM6208V1) and 2.94 GHz to 3.13 GHz (CDCM6208V2).

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 400 kHz.
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Feature Description (continued)

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

Table 2. Synthesizer Mode (Loop Filter BW >250 kHz)
RANDOM JITTER (ALL OUTPUTS)

TOTAL JITTER

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

0220 P

@
@)

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 psyy, (typical) and 12 psp, (max) over

PVT

Table 3. Jitter Cleaner Mode (Loop Filter BW < 1 kHz)

RANDOM JITTER (ALL OUTPUTS)

TOTAL JITTER

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

0240 P

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.

e 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 4. Supported Output Formats and Frequency Ranges

Outputs LVPECL CML LVDS HCSL LVCMOS OUTPUT DIVIDER FRE?E(EB’\EICY
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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DPLL Synthesizer
Mode 4x10G Ethernet ASIC
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Figure 26. Typical Use Case: CDCM6208 Example in Wireless Infrastructure Baseband Application

8.3.1 Typical Device Jitter

PPhase Moise 10,00dB/ Ref -20,00dBe/Hz PPhase Moise 10,00dB( Ref -90,00dBc/Hz
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! »1: 5 MHz| -156.1685 dBc/Hz 1t 20 kHz -120.2329 dBec/Hz
N X Start 10 kHz . 2: |50 kHz -124.2950 dBe/Hz
40,00 Stop 20 NHZ 50,00 3t 200 KHz -126.5301 dBcrHz
Center 10.005 MHz 41 500 kHz -127.9280 dBe/Hz
40,00 Span 19.99 MHz 0,00 5t 2 MHz -136.1676 dBec/Hz
= NOJ $@ »61 5 MHz -147.4267 dBe/Hz
£0.,00 Analysis Range X: Band Marker 70,00 7 1 kHz -108.5395 dBc/Hz
é":.lym‘ “‘“?4"5431”’33“‘?“25 69 MH Xt s;:rt 367$§7§H§ MH
2 [=74. . . 4
£0.00 R £.858 urad i 80.00 185 fs-rms Cantar 10363805 MHz
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Figure 27. Typical Device Output Phase Noise and Jitter Figure 28. Typical Device Output Phase Noise and Jitter
for 25 MHz for 312.5 MHz
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156.25MHz output using 60Hz Loop
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20— as CDCM6208 filters the jitter out of the T TTTTIT
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Figure 29. Phase Noise Plot for Jitter Cleaning Mode (Blue) and Synthesizer Mode (Green)

8.3.2 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 Crystal Input
Characteristics (SEC_REF) provides the characteristics of the crystal that can be used. Both inputs incorporate
hysteresis.

8.3.3 VCO Calibration

The LC VCO is designed using high-Q monolithic inductors and has low phase noise characteristics. The VCO of
the CDCM6208 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 CDCM6208 and the host system perform the following steps comprising a
VCO calibration sequence:

1. Normal Operation — When the CDCM6208 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, through 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 (that is, 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
rest