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CDCM1802 Clock Buffer With Programmable Divider,
LVPECL I/0 + Additional LVCMOS Output
1 Features 3 Description

» Distributes One Differential Clock Input to One
LVPECL Differential Clock Output and One
LVCMOS Single-Ended Output

* Programmable Output Divider for Both LVPECL
and LVCMOS Outputs

e 1.6-ns Output Skew Between LVCMOS and
LVPECL Transitions Minimizing Noise

e 3.3-V Power Supply (2.5-V Functional)

» Signaling Rate Up to 800-MHz LVPECL and
200-MHz LVCMOS

» Differential Input Stage for Wide Common-Mode
Range Also Provides VBB Bias Voltage Output for
Single-Ended Input Signals

* Receiver Input Threshold +75 mV
* 16-Pin VQFN Package (3.00 mm x 3.00 mm)

2 Applications

» Networking and Data Communications
* Medical Imaging

» Portable Test and Measurement

» High-end A/V

The CDCM1802 clock driver distributes one pair of
differential clock input to_one LVPECL differential
clock output pair, YO and YO, and one single-ended
LVCMOS output, Y1. It is specifically designed for
driving 50-Q transmission lines. The LVCMOS output
is delayed by 1.6 ns over the PECL output stage to
minimize noise impact during signal transitions.

The CDCM1802 has two control pins, SO and S1, to
select different output mode settings. The S[1:0] pins
are 3-level inputs. Additionally, an enable pin EN is
provided to disable or enable all outputs
simultaneously. The CDCM1802 is characterized for
operation from —40°C to 85°C.

For single-ended driver applications, the CDCM1802
provides a VBB output pin that can be directly
connected to the unused input as a common-mode
voltage reference.

Device Information®
PACKAGE BODY SIZE (NOM)
VQFN (16) 3.00 mm x 3.00 mm

PART NUMBER
CDCM1802

(1) For all available packages, see the orderable addendum at
the end of the data sheet.

Application Example

250 MHz
X X X [N, IN
Rso = open
SO

Setting for Mode 4: Rs1=0 o1
EN = VDD/2
S1=0 Ren = 60kQ
S0=1 EN

CDCM1802

125 MHz

vo,yo | X X X

125 MHz

1/ \ /

An IMPORTANT NOTICE at the end of this data sheet addresses availability, warranty, changes, use in safety-critical applications,
intellectual property matters and other important disclaimers. PRODUCTION DATA.
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5 Pin Configuration and Functions

RGT Package
16-Pin VQFN
Top View

| 12 | Vpp0

VppPECL | 1

IN| 2 | | 11 | Yo

IN| 3 1 {10 | vo

VBB Vo0

Pin Functions

PIN

NAME

NO.

1/0

DESCRIPTION

EN

16

|
(with 60-kQ
pullup)

ENABLE. Enables or disables all outputs simultaneously; The EN pin offers three different
configurations: tie to GND (logic 0), external 60-kQ pulldown resistor (pull to Vpp/2) or left
floating (logic 1); EN = 1: outputs on according to SO and S1 setting EN = Vpp/2: outputs on
according to SO and S1 setting EN = 0; outputs Y[1:0] off (high-impedance); see Table 1 for
details.

|
Differential input

Differential input clock. Input stage is sensitive and has a wide common mode range.
Therefore, almost any type of differential signal can drive this input (LVPECL, LVDS, CML,
HSTL). Since the input is high-impedance, it is recommended to terminate the PCB
transmission line before the input (for example, with 100-Q across input). The input can also
be driven by a single-ended signal, if the complementary input is tied to a dc reference
voltage (for example, Vcc/2).

The inputs deploy an ESD structure protecting the inputs in case of an input voltage
exceeding the rails by more than =0.7 V. Reverse biasing of the IC through this inputs is
possible and must be prevented by limiting the input voltage < VDD.

SO

13

S1

15

|
(with 60-kQ
pullup)

Select mode of operation. Defines the output configuration of YO and Y1. Each pin offers
three different configurations: tied to GND (logic 0), external 60-kQ pulldown resistor (pull to
Vpp/2) or left floating (logic 1); see Table 1 for details.

Y1

o

LVCMOS clock output. This output provides a copy of IN or a divided down copy of clock IN
based on the selected mode of operation: S0, S1, and EN. Also, this output can be disabled
by tying Vppl to GND.

10

11

(0]
LVPECL

LVPECL clock output. This output provides a copy of IN or a divided down copy of clock IN
based on the selected mode of operation: S1, SO, and EN. If YO output is unused, the output
can simply be left open to save power and minimize noise impact to Y1.

VBB

o

Output bias voltage used to bias unused complementary input IN for single-ended input
signals. The output voltage of VBB is Vpp —1.3 V. When driving a load, the output current
drive is limited to about 1.5 mA.

VppPECL®

Supply

Supply voltage PECL input + internal logic

\/DDo(l)

9,12

Supply

PECL output supply voltage for output YO;

YO can be disabled by pulling Vpp0 to GND.

Caution: In this mode no voltage from outside may be forced because internal diodes could
be forced in a forward direction. Thus, it is recommended to leave the output disconnected.

VDDl

Supply

Supply voltage CMOS output; The CMOS output can be disabled by pulling Vppl to GND.
Caution: In this mode no voltage from outside may be forced, because internal diodes could
be forced in forward direction. Thus, it is recommended to leave Y1 unconnected, tied to
GND, or terminated into GND.

Vss

5,6, 14

Supply

Device ground

(1) VppO, Vppl, and VppPECL should have the same value.

Copyright © 2004-2017, Texas Instruments Incorporated
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6 Specifications

6.1 Absolute Maximum Ratings
over operating free-air temperature range (unless otherwise noted) @

MIN MAX UNIT
Vpp Supply voltage -0.3 3.8 \%
\ Input voltage -0.2 (Vpp +0.2) \Y
Vo Output voltage -0.2 (Vpp +0.2) \Y
Yn, Yn, losp Differential short circuit current Continuous
T; Maximum junction temperature 125 125 °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, which do not imply functional operation of the device at these or any other conditions beyond those indicated under Recommended
Operating Conditions. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability.

6.2 ESD Ratings

VALUE UNIT

Human-body model (HBM), per ANSI/ESDA/JEDEC JS-001 () +3000
Vesp)y  Electrostatic discharge Charged-device model (CDM), per JEDEC specification JESD22- +1500 \

c101® -
(1) JEDEC document JEP155 states that 500-V HBM allows safe manufacturing with a standard ESD control process.
(2) JEDEC document JEP157 states that 250-V CDM allows safe manufacturing with a standard ESD control process.
6.3 Recommended Operating Conditions
over operating free-air temperature range (unless otherwise noted)

MIN  NOM MAX UNIT
Vpp Supply voltage 3 3.3 3.6 \%
Vpp Supply voltage (only functionality) 2.375 3.6 \Y
Ta Operating free-air temperature -40 85 °C
6.4 Thermal Information
CDCM1802
THERMAL METRIC® RGT (VQFN) UNIT
16 PINS

Rosa Junction-to-ambient thermal resistance 48.4 °C/W
RoJc(top) Junction-to-case (top) thermal resistance 66.9 °C/W
Ross Junction-to-board thermal resistance 225 °C/W
LAL Junction-to-top characterization parameter 1.7 °C/W
Vi Junction-to-board characterization parameter 225 °C/W
RoJc(bot Junction-to-case (bottom) thermal resistance 5.8 °C/W

(1) For more information about traditional and new thermal metrics, see the Semiconductor and IC Package Thermal Metrics application
report.
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6.5

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

Electrical Characteristics

PARAMETER TEST CONDITIONS MIN TYP MAX UNIT
LVPECL INPUT IN, IN
foik Input frequency 0 800 MHz
Vewm High-level input common mode 1 Vpp - 0.3 Y
) __ | See ® 500 1300
AN Input voltage swing between IN and IN mV
See @ 150 1300
N Input current V,=VpporoV +10 HA
RN Input impedance 300 kQ
C Input capacitance at IN, IN 1 pF
LVPECL OUTPUT DRIVER Y0, YO
foik Output frequency (see Figure 3) 0 800 MHz
VoH High-level output voltage Termination with 50 Q to Vpp - 2 V Vpp — 1.18 Vpp — 0.81 \%
VoL Low-level output voltage Termination with 50 Q to Vpp — 2 V Vpp — 1.98 Vpp — 1.55 \%
Vo (Osggp‘;tigfr'éag;’ swing between Y and Y | 1o ination with 50 Q to Vpp - 2 V 500 mv
loz Output 3-state Vop =38V, Vo =0V > bA
lozh Vpp=3.6V,Vo=Vpp—0.8V 10 HA
Co Output capacitance Vo = Vpp or GND 1 pF
LOAD Expected output load 50 Q
LVCMOS OUTPUT PARAMETER, Y1
fo Output frequency® (see Figure 4) 0 200| MHz
Vpp = min to max, loy = =100 pA Vpp — 0.1
Vou High-level output voltage Vpp =3V, lpy=-6 mA 2.4 \%
Vop =3V, lgy = -12 mA 2
Vpp = min to max, I, = 100 pA 0.1
VoL Low-level output voltage Vpp =3V, lg. =6 mMA 0.5 \%
Vop =3V, lg =12 mA 0.8
lon High-level output current Vpp =33V, V=165V -29 mA
loL Low-level output current Vpp =33V, V=165V 37 mA
loz High-impedance state output current Vpp=3.6V,Vog=VpporoV 5 HA
Co Output capacitance Vpp =33V 2 pF
Load Expected output loading (see Figure 9) 10 pF
(1) Required to maintain AC specifications
(2) Required to maintain device functionality
(3) Operating the CDCM1802 LVCMOS output above the maximum frequency will not cause a malfunction to the device, but the Y1 output

signal swing will not achieve enough signal swing to meet the output specification. Therefore, the CDCM1802 can be operated at higher
frequencies, while the LVCMOS output Y1 becomes unusable.

Copyright © 2004-2017, Texas Instruments Incorporated
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6.6 Switching Characteristics

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

Product Folder Links: CDCM1802

PARAMETER ‘ TEST CONDITIONS MIN TYP MAX UNIT
LVPECL OUTPUT DRIVER Y0, YO
. ) Crossing point-to-crossing point _
touty Output duty cycle distortion distortion 50 50 ps
tsk(pp) Part-to-part skew Any YO (see Note A in Figure 7) 50 ps
0, 0,
t/t Rise and fall time 20% to 80% of Vourpe 200 350 ps
(see Figure 8)
LVPECL INPUT-TO-LVPECL OUTPUT PARAMETER
tod(h) Propagation delay rising edge VOX to VOX 320 600 ps
tod(hiy Propagation delay falling edge VOX to VOX 320 600 ps
LVPECL pulse skew
tsk(p) (see Note B in Figure 7) VOXto VOX 100 ps
LVCMOS OUTPUT PARAMETER, Y1
Output skew between the LVCMOS :
tskLvemos(o) output Y1 and LVPECL output YO VOX to Vpp / 2 (see Figure 7) 1.6 ns
touty Output duty cycle distortion® Measured at Vpp / 2 -150 150 ps
tsk(pp) Part-to-part skew Y1 (see Note A in Figure 7) 300 ps
todqh) motga\?latlon delay rising edge from VOX to Vpp / 2 load (see Figure 9) 1.6 2.6 ns
todehi) motga\?ftlon delay falling edge from VOX to Vpp / 2 load (see Figure 9) 1.6 2.6 ns
) 20% to 80% of swing
tr Output rise slew rate (see Figure 9) 1.4 2.3 V/ns
0, 0, i
t Output fall slew rate 80% to 20% of swing 1.4 23 Vins
(see Figure 9)
(1) For a 800-MHz signal, the 50-ps error would result into a duty cycle distortion of +4% when driven by an ideal clock input signal.
(2) For a 200-MHz signal, the 150-ps error would result in a duty cycle distortion of £3% when driven by an ideal clock input signal.
6.7 Jitter Characteristics
over operating free-air temperature range (unless otherwise noted)
PARAMETER TEST CONDITIONS MIN TYP MAX UNIT
12 kHz to 20 MHz, f,,; = 250 MHz to 800 MHz,
Additive phase jitter from input to | givide by 1 mode out 0.15| psrms
fievpect L VPECL OUtput YO 50 kHz t0 40 MHz, foy = 250 MHz to 800 MH
see Figure 1 zZto Z, Tout = zto z,
( 9 ) divide by 1 mode 025| psrms
12 kHz to 20 MHz, foy = 250 MHz, divide by 1
Additive phase jitter from input to | mode out Y 0.25| psrms
tij LVCMOS output Y1
jitterLVCMOS (see Figure 2;3 50 kHz to 40 MHz, foy = 250 MHz, divide by 1 04| osrms
mode . p
6.8 Supply Current Electrical Characteristics
over recommended operating free-air temperature range (unless otherwise noted)
PARAMETER TEST CONDITIONS MIN TYP MAX| UNIT
All outputs enabled and terminated with 50 Q to Vpp — 2 V on
LVPECL outputs and 10 pF on LVCMOS output,
Fullload | _ ‘g0 MHz for LVPECL outputs and 200 MHz for LVCMOS, 100 mA
Ipp Supply current Vpp = 3.3V
Outputs enabled, no output load, f = 800 MHz for LVPECL outputs
No load and 200 MHz for LVCMOS, Vpp = 3.6 V 85| mA
Ippz  Supply current, 3-state All outputs 3-state by control logic, f =0 Hz, Vpp = 3.6 V 05| mA
6 Submit Documentation Feedback Copyright © 2004-2017, Texas Instruments Incorporated
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6.9 Control Input Characteristics
over operating free-air temperature range (unless otherwise noted)

PARAMETER CONDILIONS MIN  TYP MAX | UNIT
Rpullup Internal pullup resistor on SO, S1, and EN input 42 60 78 kQ
Viuey ~ Three level input high, S0, S1, and EN pin‘) 0.9 x Vpp v
Vimgry  Three level input MID, SO, S1, and EN pin 0.3 x Vpp 0.7 x Vpp \%
ViLw Three level low, SO, S1, and EN pin 0.1 x Vpp \%
Iy Input current, SO, S1, and EN pin V| =Vpp -5 HA
I Input current, SO, S1, and EN pin V|, =GND 38 85 HA
(1) Leaving this pin floating automatically pulse the logic level high to Vpp through an internal pullup resistor of 60 kQ.
6.10 Timing Requirements
MIN NOM MAX UNIT

tsu Setup time, SO, S1, and EN pin before clock IN 25 ns
th Hold time, SO, S1, and EN pin after clock IN 0 ns
tisable) T_ime between Iatchin_g thg EN Io_w transi_tion and when all outputs are 10 ns

disabled (how much time is required until the outputs turn off)

Time between latching the EN low-to-high transition and when outputs are
tienable) enabled based on control settings (how much time passes before the 1 us

outputs carry valid signals)
6.11 Bias Voltage VBB
over operating free-air temperature range (unless otherwise noted)

PARAMETER TEST CONDITIONS MIN TYP MAX UNIT
VBB Output reference voltage Vpp =3V-3.6V, Igg =-0.2 mA Vpp — 1.4 Vpp — 1.2 \%
Copyright © 2004-2017, Texas Instruments Incorporated Submit Documentation Feedback 7
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6.12 Typical Characteristics
=110 ——r——— e =100 —m
Vpp =33V Vpp =33V
-115 |- Ta=25°C CHH =105 |1 Ml Ta=25°C
f =622 MHz ~110 f =250 MHz
~n =120 |- +1 Mode i N +1 Mode
3 5 15N L
@ -125 N @ n
° ™ T -120
o -130| |\ ® N
o —130 | I L LU L {1
=125 |{-HHH— N ]
2 -135 ||| il FHHE - 2 -130 |{-H| S ]
N
2 _q40 N & 135 |y \ ]
o a
9 e -140 || H| ]
£ -ras| NG £
3 N 3 145 o
< -150 [l FHHH A -H <
ML H -150 |{-H| ] i
TS LA =T T
=155 |- HHHH PTIHHETH] 155
-160 LI | 11] LU LI -160 L1l LU T
10 100 1k 10k 100k 1M  10M 100M 10 100 1k 10k 100k 1M 10M 100M
f - Frequency Offset From Carrier - Hz f - Frequency Offset From Carrier - Hz
G001 G002
Figure 1. Additive Phase Noise vs Figure 2. Additive Phase Noise vs
Frequency Offset From Carrier - LVPECL Frequency Offset From Carrier - LVCMOS
0.90 ‘ 3.5 T ]
085 | | a6V 50 Vop3 =36V
0.80 \ —*—-\Q
> >
I 075 I 25 ! 7\\
o N o \
5 o0 X = Vpp3=3V \
2 Vpp=3V \ ¢ 20
32 065 ! " \ 2 Vpp =33V \\
5 3 T
<}
S 060 \ o 15
2 \ g
o 0.55 = t
s Vpp =33V <3J 1.0
0.50
05| Ta=25°C
0.45 | Tp=25C Load = See Figure 10
Load =50Qto Vpp -2V ‘ ‘
0.40 : 0.0
01 03 05 07 09 11 13 15 25 75 125 175 225 275 325 375 425 475
f - Frequency - GHz f - Frequency - MHz
G003 G004
Figure 3. Amplitude PECL Peak-to-Peak vs Frequency Figure 4. Amplitude CMOS Peak-to-Peak vs Frequency
110 4.0
s CMOS Running, PECL Off (Mode 10) =
= CMOS and PECL Running, No Load Vpp =33V
e CMOS Off, PECL Running 3.5
100 | s CMOS and PECL Running (Mode 3) ?
< —] g 30
£ — k)
O = )
1= > 25
g 2
3 [
3 g
S & 8 20 \
[=% o
S 5 15
7] ] g
' 70 8
I—
8 T .10
L — >gg
60 0.5 \
50 0.0
0.1 03 05 0.7 09 11 13 15 -5 0 5 10 15 20 25 30 35
f - Frequency - GHz |- Load - mA
G006
Figure 5. Supply current vs Frequency Figure 6. Output Reference Voltage (Vgg) vs Load
8 Submit Documentation Feedback Copyright © 2004-2017, Texas Instruments Incorporated
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7 Parameter Measurement Information

IN

|
|
><
IN |
_ Lo
YO T\
)
\
YO /|
:4—% trHio
: |
| |
Y1 L
——>— tgvemos(o)

A. Part-to-part skew, tspp), is calculated as the greater of:
- The difference between the fastest and the slowest tpq_H)n across multiple devices
- The difference between the fastest and the slowest tpyHL)n across multiple devices

B. Pulse skew, tyyp), is calculated as the magnitude of the absolute time difference between the high-to-low (tpg(HL) and
the low-to-high (tpgeH)) pPropagation delays when a single switching input causes YO to switch,
tskgp) = | tod(HL) ~ todr) |- Pulse skew is sometimes referred to as pulse width distortion or duty cycle skew.

Figure 7. Waveforms for Calculation of tg ) and tgy(p)

Yo Von

YO Vou

VDD

1kQ
Y1

|

|

|

|

|

|

|

|

1

|
LVCMOS O

|

}

1 10 pF

|

|

1kQ

Figure 9. LVCMOS Output Loading During Device Test
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Parameter Measurement Information (continued)
77777777777777777 (Voo —2V)
i CbCM1802 |
|
| |
| | 50Q
! |
1 I YO, YO
| LVPECL O
! |
! |
! |
! |
! |
! |
I !
Figure 10. LVPECL Output Loading During Device Test
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8 Detailed Description

8.1 Overview

The CDCM1802 is a clock buffer with a programmable divider. There is one LVCMOS and one LVPECL output.
The LVCMOS output is specifically designed for driving 50-Q transmission lines. It is delayed by 1.6 ns over the
PECL output stage to minimize noise impact during signal transitions. Both outputs can be divided individually by
1, 2, 4, and 8. Divider settings can be selected with three 3-level control pins.

8.2 Functional Block Diagram

Lvemos>—O) Y1

e
. |~
IN D!v 1
} Div 2
r ):‘ Div 4 \
0

o

N\

Bias Generator |
VBB O—— vDD-1.3V

(imax < 1.5 MA)

Control

} Div 8 R (5 Y
l LVPECL }
& >y

wn wn
~ O

8.3 Feature Description

The CDCM1802 has two control pins, SO and S1, to select different output mode settings. The S[1:0] pins are 3-
level inputs. Additionally, an enable pin EN is provided to disable or enable all outputs simultaneously. For single-
ended driver applications, the CDCM1802 provides a VBB output pin that can be directly connected to the
unused input as a common-mode voltage reference.

8.4 Device Functional Modes

8.4.1 Control Pin Settings

The CDCM1802 has three control pins, SO, S1, and the enable pin (EN) to select different output mode settings.
All three inputs (SO, S1, EN) are 3-level inputs. In addition, the EN input allows disabling all outputs and place
them into a Hi-Z (or tristate) output state when pulled to GND.

Copyright © 2004-2017, Texas Instruments Incorporated Submit Documentation Feedback 11
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Device Functional Modes (continued)

Setting for Mode 4: CDCM1802
EN = VDD/2 Req =
so = open
S1=0 SO
S0=1
R51 =0
S1
Ren = 60kQ
EN

~
Figure 11. Control Pin Setting for Example

Each control input incorporates a 60-kQ pullup resistor. Thus, it is easy to choose the input setting by designing
a resistor pad between the control input and GND. To choose a logic zero, the resistor value must be zero.
Setting the input high requires leaving the resistor pad empty (no resistor installed). For setting the input to
Vpp/2, the installed resistor needs a value of 60 kQ with a tolerance better or equal to 10%.

Table 1. Selection Mode Table

LVPECL® LVCMOS
MODE EN s1 )

YO Y1

0 0 X X Off (high-z) Off (high-z)
1 Vpp/2 0 Vpbp/2 n n
2 Vpp/2 Vpo/2 1 n 2
3 1 0 0 n 14
4 Vpp/2 0 1 2 2
5 1 0 1 2 14
6 Vpp/2 0 0 14 14
7 Vpp/2 1 0 14 /8
8 Vpp/2 Vpp/2 Vpbp/2 8 n
9 1 1 0 8 14
10 1 1 1 Off (high-z) 14

(1) The LVPECL outputs are open emitter stages. Thus, if you leave the unused LVPECL output YO
unconnected, then the current consumption is minimized and noise impact to remaining outputs is
neglectable. Also, each output can be individually disabled by connecting the corresponding VDD input
to GND.

8.4.2 Device Behavior During RESET and Control Pin Switching

8.4.2.1 Output Behavior When Enabling the Device (EN =0 — 1)

In disable mode (EN = 0), all output drivers are switched in high-Z mode. The bandgap, current references, the
amplifier, and the SO and S1 control inputs are also switched off. In the same mode, all flip-flops will be reset.
The typical current consumption is likely below 500 pA (to be measured).

When the device will be enabled again it takes maximal 1 ps for the settling of the reference voltage and
currents. During this time the output YO and YO drive a high signal. Y1 is unknown (could be high or low). After
the settle time, the outputs go into the low state. Due to the synchronization of each output driver signal with the
input clock, the state of the waveforms after enabling the device look like those shown in Figure 12. The inverting
input and output signal is not included. The Y:/1 waveform is the undivided output driver state.
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Figure 12. Waveforms

8.4.2.2 Enabling a Single Output Stage

If a single output stage becomes enabled:
* YO will either be low or high (undefined).
YO will be the inverted signal of YO.

With the first positive clock transition, the undivided output becomes the input clock state. If a divide mode is
used, the divided output states are equal to the actual internal divider. The internal divider does not get a reset

while enabling single output drivers.
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ENABLE Yx: Disabled Enabled Undivided State is Valid After the First
, Positive Transition of the Input Clock
//
/
/
IN /
/
/
/
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Y/ / A
: High-Z Undefined )
\ L
Y:/x  High-z Undefined Divider State

Figure 13. Signal State After an Output Driver Becomes Enabled While IN =0
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Figure 14. Signal State After an Output Driver Becomes Enabled While IN = 1
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9 Application and Implementation

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

9.1 Application Information

9.1.1 LVPECL Receiver Input Termination

The input of the CDCM1802 has high impedance and comes with a very large common mode voltage range. For
optimized noise performance it is recommended to properly terminate the PCB trace (transmission line).

Additional termination techniques can be found in the following application notes: SCAA062 and SCAA059.

3 CDCM1802 1

: i

IN ‘

SETS OH— i

150 Q Cac 1 }
50Q } }

1 1

= I I

‘ 50Q i i
| |

| |

| TN |

SETH —oN |

150Q Cac I }
|

|

|

|

|

|

|

Figure 15. Recommended AC-Coupling LVPECL Receiver Input Termination
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Application Information (continued)

830

O 1300%
500 %

Figure 16. Recommended DC-Coupling LVPECL Receiver Input Termination

9.1.2 LVCMOS Receiver Input Termination

wougs> (]300 ) N
|
Cac !
Rac 1
l
L
t‘ IN
) |
|
|
0—@ VBB
|
Co— |

NOTE: Cac — AC-coupling capacitor (for example, 10 nF)
Ccr - Capacitor keeps voltage at IN constant (for example, 10 nF)
R4c — Load and correct duty cycle (for example, 50 Q)
Vpgg — Bias voltage output

Figure 17. Typical Application Setting for Single-Ended Input Signals Driving the CDCM1802
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9.2 Typical Application
Figure 18 shows a fanout buffer application.
3.3 VZT
PHY
—| o
100 MHz LVPECL vi S
from backplane N
\ o IN
— ~
50
VBB
Setting for Mode 3: CDCLVP1802 ASIC
EN=1 Rso=0 33V
S1=0 S0
S0=0
Rs;=0 130
s1 >
YO
EN >
~

Figure 18. Typical Application Schematic, CDCM1802

9.2.1 Design Requirements

The CDCM1802 shown in Figure 18 is configured to be able to select an 100-MHz LVPECL clock from the
backplane. The signal can be fanned out to desired devices, as shown. The CDCM1802 offers internal dividers
for both the LVCMOS and LVPECL output. In the example the LVCMOS output is divided by 4 and the LVPECL
output is divided by 1.

» The PHY device receive a single ended 25-MHz signal. Optionally a series resistance can be placed close to
the output to match transmission line impedance and reduce reflections.

* The ASIC is capable of DC coupling with a 3.3-V LVPECL driver such as the CDCM1802. This ASIC features
internal termination so no additional components are needed.

* S0, S1, EN needs to be set accordingly to ensure the required divider setting.
9.2.2 Detailed Design Procedure

Refer to LVPECL Receiver Input Termination for proper input terminations, dependent on single-ended or
differential inputs.

Refer to Figure 9 and Figure 10 for output termination schemes depending on the receiver application.
Refer to Table 1 for setting the desired divider modes.
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Typical Application (continued)
9.2.3 Application Curve

FPhaze Moize 10.00dB) Ref -20.00dBcHz [Sma]

Catvier 124928895 MHz C.3526 dBrm

2000 1: 12 kHz | -145.5551 dEc/Hz
=22 20 MHz  -156.40686 dBcsHz
-30.00 == ND'!SE =
Analysis Range X: Band Marker
-41,00 Analysis-RangereEBand Marker
Intg Moise: -§2.5930 dBc /20 MHz
50,00 EMS Moise: 104,221 prad
] 5.01154 mdeg
60,00 FMS 1itter: 133.602 fszec
e Residuzal FM: 1.11204 LkH=
-F0,00
-20.00
-90.00
-1a0.0
-110.0
-120.0
-1230.0
-140.0
-150.0
-160.0
-170.0
el 1 100K i 10 e
|1F Gain 20de| Freq Band [93M-15GHz] s

Input (Vectron C5310A1) = 83 fs, rms

Output (LVPECL, divide 1) = 134 fs, rms
additive jitter = 105 fs, rms (typ)

Figure 19. Additive Jitter Performance
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10 Power Supply Recommendations

High-performance clock buffers are sensitive to noise on the power supply, which can dramatically increase the
additive jitter of the buffer. Thus, it is essential to reduce noise from the system power supply, especially when
jitter or phase noise is very critical to applications.

Filter capacitors are used to eliminate the low-frequency noise from the power supply, where the bypass
capacitors provide the very low impedance path for high-frequency noise and guard the power-supply system
against the induced fluctuations. These bypass capacitors also provide instantaneous current surges as required
by the device and must have low equivalent series resistance (ESR). To properly use the bypass capacitors, they
must be placed very close to the power-supply terminals and laid out with short loops to minimize inductance. It
is recommended to add as many high-frequency (for example, 0.1-uF) bypass capacitors as there are supply
terminals in the package. It is recommended, but not required, to insert a ferrite bead between the board power
supply and the chip power supply that isolates the high-frequency switching noises generated by the clock driver;
these beads prevent the switching noise from leaking into the board supply. It is imperative to choose an
appropriate ferrite bead with very low DC resistance to provide adequate isolation between the board supply and
the chip supply, as well as to maintain a voltage at the supply terminals that is greater than the minimum voltage
required for proper operation.

Figure 20 illustrates this recommended power-supply decoupling method.

Y,

Board CcC ) Chip
Supply O Ferrite Bead O Supply
—=C dec dec

10 uF T 1uF T 0.1uF (x3)

Figure 20. Power-Supply Decoupling

11 Layout

11.1 Layout Guidelines

Tl recommends taking special care of the PCB design for good thermal flow from the VQFN 16-pin package to
the PCB. The current consumption of the CDCM1802 is fixed. JEDEC JESD51-7 specifies thermal conductivity
for standard PCB boards.

To ensure sufficient thermal flow, it is recommended to design with four thermal vias in applications.
See the SCBAO017 and the SLUA271 application notes for further package-related information.
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11.2 Layout Example

Package Thermal Pad

(Underside)
I I
Thermal Via | |
Dia 0.020 In. | |
I I
| Top Side
| Island
Heat
Dissipation

VSS Copper Plane

VSS Copper Plane

Figure 21. Recommended Thermal Via Placement
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11.3 Thermal Considerations
Table 2. Package Thermal Resistance
PARAMETER TEST CONDITIONS MIN TYP MAX UNIT
R VQFN-16 package thermal resistance | 4-layer JEDEC test board (JESD51-7) with four thermal 48.4 oC/W
0JA  \ith thermal vias in PCB® vias of 22-mil diameter each, airflow = 0 ft/min :

(1) Ir: istre_cokmmended to provide four thermal vias to connect the thermal pad of the package effectively with the PCB and ensure a good
eat sink.
Example:
Calculation of the junction-lead temperature with a 4-layer JEDEC test board using four thermal vias:
Tchassis = 85°C (temperature of the chassis)
Pefrective = Imax X Vmax = 85 MA x 3.6 V = 306 mW (max power consumption inside the package)
AT 3unction = Rea X Pefective = 40.8°C/W x 306 mW = 12.48°C

Tjunction = AT junction + Tchassis = 12.48°C + 85°C = 97.48°C (the maximum junction temperature of
Tgie-max = 125°C is not violated)
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12 Device and Documentation Support

12.1 Device Support

12.1.1 Third-Party Products Disclaimer

TI'S PUBLICATION OF INFORMATION REGARDING THIRD-PARTY PRODUCTS OR SERVICES DOES NOT
CONSTITUTE AN ENDORSEMENT REGARDING THE SUITABILITY OF SUCH PRODUCTS OR SERVICES
OR A WARRANTY, REPRESENTATION OR ENDORSEMENT OF SUCH PRODUCTS OR SERVICES, EITHER
ALONE OR IN COMBINATION WITH ANY TI PRODUCT OR SERVICE.

12.2 Documentation Support

12.2.1 Related Documentation

SCAA062: DC-Coupling Between Differential LVPECL, LVDS, HSTL, and CML
SCAA059: AC-Coupling Between Differential LVPECL, LVDC, HSTL, and CML
SCBAO017: Quad Flatpack No-Lead Logic Packages

SLUA271: QFN/SON PCB Attachment

12.3 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 Tl's views; see TlI's Terms of
Use.

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

12.4 Trademarks

E2E is a trademark of Texas Instruments.
All other trademarks are the property of their respective owners.

12.5 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
‘Y‘ '\ during storage or handling to prevent electrostatic damage to the MOS gates.

12.6 Glossary

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

13 Mechanical, Packaging, and Orderable Information

The following pages include mechanical, packaging, and orderable information. This information is the most
current data available for the designated devices. This data is subject to change without notice and revision of
this document. For browser-based versions of this data sheet, refer to the left-hand navigation.
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PACKAGING INFORMATION

Orderable Device Status Package Type Package Pins Package Eco Plan Lead/Ball Finish MSL Peak Temp Op Temp (°C) Device Marking Samples
I Drawing Qty @ (6) (3) (4/5)

CDCM1802RGTR ACTIVE VQFN RGT 16 3000 Green (RoHS CU NIPDAU Level-2-260C-1 YEAR -40 to 85 AIW Samples
& no Sh/Br)

CDCM1802RGTRG4 ACTIVE VQFN RGT 16 3000 Green (RoHS CU NIPDAU Level-2-260C-1 YEAR -40 to 85 AIW Samples
& no Sh/Br)

CDCM1802RGTT ACTIVE VQFN RGT 16 250 Green (RoHS CU NIPDAU Level-2-260C-1 YEAR -40 to 85 AIW Samples
& no Sh/Br)

CDCM1802RGTTG4 ACTIVE VQFN RGT 16 250 Green (RoHS CU NIPDAU Level-2-260C-1 YEAR -40 to 85 AIW Samples
& no Sh/Br)

@ The marketing status values are defined as follows:

ACTIVE: Product device recommended for new designs.

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

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

OBSOLETE: Tl has discontinued the production of the device.

@ RoHS: TI defines "RoHS" to mean semiconductor products that are compliant with the current EU RoHS requirements for all 10 RoHS substances, including the requirement that RoHS substance
do not exceed 0.1% by weight in homogeneous materials. Where designed to be soldered at high temperatures, "RoHS" products are suitable for use in specified lead-free processes. Tl may
reference these types of products as "Pb-Free".

RoHS Exempt: Tl defines "RoHS Exempt" to mean products that contain lead but are compliant with EU RoHS pursuant to a specific EU RoHS exemption.

Green: Tl defines "Green" to mean the content of Chlorine (Cl) and Bromine (Br) based flame retardants meet JS709B low halogen requirements of <=1000ppm threshold. Antimony trioxide based
flame retardants must also meet the <=1000ppm threshold requirement.

® MSL, Peak Temp. - The Moisture Sensitivity Level rating according to the JEDEC industry standard classifications, and peak solder temperature.
@ There may be additional marking, which relates to the logo, the lot trace code information, or the environmental category on the device.

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

® Lead/Ball Finish - Orderable Devices may have multiple material finish options. Finish options are separated by a vertical ruled line. Lead/Ball Finish values may wrap to two lines if the finish
value exceeds the maximum column width.

Important Information and Disclaimer: The information provided on this page represents Tl'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
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continues to take reasonable steps to provide representative and accurate information but may not have conducted destructive testing or chemical analysis on incoming materials and chemicals.
Tl and Tl suppliers consider certain information to be proprietary, and thus CAS numbers and other limited information may not be available for release.

In no event shall TI's liability arising out of such information exceed the total purchase price of the Tl part(s) at issue in this document sold by Tl to Customer on an annual basis.
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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
[ 8
T
A
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)
CDCM1802RGTR VQFN RGT 16 3000 330.0 12.4 33 33 11 8.0 12.0 Q2
CDCM1802RGTT VQFN RGT 16 250 180.0 12.4 33 3.3 11 8.0 12.0 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)
CDCM1802RGTR VQFN RGT 16 3000 350.0 350.0 43.0
CDCM1802RGTT VQFN RGT 16 250 210.0 185.0 35.0
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GENERIC PACKAGE VIEW
RGT 16 VQFN - 1 mm max height

PLASTIC QUAD FLATPACK - 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.
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PACKAGE OUTLINE
RGTOO16A VQFN - 1 mm max height

PLASTIC QUAD FLATPACK - NO LEAD

PIN 1 INDEX AREA—]

2.9

1 MAX

0.05
0.00

— [J1.45+0.1 |=—

a‘ (0.2) TYP
8
U T U J a8 EI:(ESI\S/IEI:_) PAD [D

-
C SQAM

N L b |

PIN 1 ID 16 SYJ\,,M 13 & 0.1 |C|A|B
(OPTIONAL) ¢ 0.05)
05
16X o3

4219032/A 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.

4. Reference JEDEC registration MO-220
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EXAMPLE BOARD LAYOUT
RGTOO16A VQFN - 1 mm max height

PLASTIC QUAD FLATPACK - NO LEAD
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U
]
|
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SCALE:20X
0.07 MAX 0.07 MIN
ALL AROUND ALL AROUND
Pnin SOLDER MASK
METAL | fOPENING
EXPOSED METAL\ ;
EXPOSED METAL ~_ l \
SOLDER MASK w\ ! METAL UNDER
OPENING D SOLDER MASK
NON SD%II_ZIIDI\IIESDMASK SOLDER MASK
DEFINED

(PREFERRED)
SOLDER MASK DETAILS

4219032/A 02/2017

NOTES: (continued)

5. 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).
6. 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
RGTOO16A VQFN - 1 mm max height

PLASTIC QUAD FLATPACK - NO LEAD

16 13

16X (0.6) ‘

1
//ﬁ\) //‘\)
16X (0.24) | o

77#,7,g,,7,74‘r777a777 777(2
2.8

12X (0.5) ! )

|
|
METAL \ ! i
ALL AROUND ‘ - B I A B i 3
‘ |
‘ 5 | 8
SYMM
(R0.05) TYP ¢

|
|
|
|
F (2.8) -

SOLDER PASTE EXAMPLE
BASED ON 0.125 mm THICK STENCIL

EXPOSED PAD 17:

86% PRINTED SOLDER COVERAGE BY AREA UNDER PACKAGE
SCALE:25X
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NOTES: (continued)

7. 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 TI 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, 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 will 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 (www.ti.com/legal/termsofsale.html) 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 TI products.
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