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Introduction

Texas Instruments (Tl) offers a
wide selection of timing support
devices, from non-PLL-based
buffers to high-performance
synthesizers and jitter cleaners.
Included in the Tl clock family are
zero-delay PLL clock drivers and
a series of PLL-based multipliers
and dividers designed to help
manage clock jitter and skew for
a variety of standard signal levels.
In addition, many of the PLL
devices are spread-spectrum
clock (SSC) compatible. There is
also a selection of clock drivers
for memory applications.

Applications Support

Do you need help selecting the
timing devices for your board
designs? Are you concerned
about jitter, skew, zero delay and
other parameters affecting your
timing budget? The Tl technical
application support team will
work with you on TI’s clock and
timing products and provide
solution options for your board-
level concerns. To get answers
to your technical questions,
contact your nearest Tl Product
Information Center listed at the
end of this guide or select from
the Tl Worldwide options at:
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© Overview

Clock Generation and
Distribution Circuits

Non-PLL Clock Buffers— Tl offers

both single-ended and differential clock
buffers that perform from below 200 MHz
up to 3.5 GHz in a variety of fanout
options. In addition to simple buffering,
Tl also offers a mixed-signal option for
customers needing differential signals
(LVPECL/LVDS) and single-ended signals
(LVTTL/LVCMOS) from the same device.

PLL Clock Buffers — Tl offers zero-
delay buffers that provide single-ended
PLL functions for general-purpose
applications and differential PLL
functions for DDR clocking.

Signal-level comparisons

Clock Generators/Synthesizers —

Tl offers programmable clock generators
with 0 ppm offset that can produce an
almost independent output frequency
from a given input frequency.

Femto-Second Precision Clock
Generators/ Synthesizers/Jitter Cleaners
—TI offers low-noise clock synthesizers
with jitter cleaning that is fully integrated
or with external VCXO/VCO

Oscillator ICs —TlI offers both PLL and
non-PLL oscillator ICs that accept input
from crystal.

33V 2.5-V CMOS Traditional CMOS LVTTL/LVCMOS
20V
1.0V
ov
33V 1.5-V HSTL 2.5-V SSTL-2 2.5-V/3.3-V LVDS
VRer = Vou =
125V 182V Vy=  Vou=
20V VRer = Vg = .
v 0.75V 1"?3 Vier + 0.35V 12V 1475V
H= -
1.25V | VRer—0.20V 700*mV
0.75V | 400 mV 701 ) Vi =
VREF -035V VOL = V. _
Vi = oL
OV | Vper - 020V Vo= HEE 0.925V
0.4V

Signal-level definitions

Von = High Output Voltage

VL = Low Input Voltage —¥,

‘«— V|, = High Input Voltage

Vp = Differential
Input Voltage

VoL = Low Output Voltage

Memory PLLs/Registers —TI offers
zero-delay PLLs and registers that target
DDR, DDR2 and DDR3 memory standards
as well as Rambus® and XDR™ clock
generators.

RF PLLs —TI offers a family of low-noise
RF frequency synthesizers (PLLs) with
output frequencies of up to 2.4 GHz.
Devices offer hardware/software power-
down modes and optionally integrated
on-chip VCO. These devices have
small packages and a simple 3-wire
interface for ease of programming.
Target applications are: wireless
infrastructure, portable wireless,
wireless LAN, wireless transceivers
and communication test equipment.

5-V TTL

3.3-V LVPECL
Vi = Vou =
2185V 2275V
310 mV 600 mV
VL= VoL =

1.825V 168V

CM ~

20V

Vger = Input Reference Voltage

Vop = Differential
Output Voltage
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Clock Selection by Maximum Speed and Signaling Type

Signal Type
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CMOS/TTL

300 400 500 533 750 800 900 1 to3.5GHz

Maximum Speed (MHz)

Clock Selection by Number of Outputs and Signaling Type

Signal Type

CDCV850
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Non-PLL Clock Buffers

1:5 LVPECL/LVDS/LVCMOS Mixed Mode Buffer with EEPROM

CDCE18005

CDCE18005 is a high performance

low additive jitter clock buffer with five
programmable output buffers. Each
output can be configured to be
LVPECL, LVDS or two LVCMOS. The
output frequency is proportional to

the frequency of the input and the
output divider. Each output has an
independent output divider and each
output can be sourced from the primary
input, secondary input, auxiliary or
smart mux output. All device settings
are programmable through a SPI serial
interface. The device operates in 3.3-V
supply environment and is characterized
for operation from —40°C to +85°C.

Key Features

e Five universal outputs that can be
programmed to be up to 5 LVPECL,
5 LVDS or 10 LVCMOS output
buffers or any combination

* Two high-speed clock inputs
(primary and secondary)

e Third auxiliary input that can accept
a crystal from 2 MHz to 42 MHz or
an LVCMOS input up to 100 MHz

e |n full fanout buffer mode (divide
by one), it can operate up to 1.5 GHz
in LVPECL, 800 MHz in LVDS or
200 MHz in LVCMOS mode

e |n fanout buffer mode (using the
output divider) it can operate up
to 1.175 GHz in LVPECL, 800 MHz in
LVDS or 200 MHz in LVCMOS mode

e Additive jitter as low as 80-fs RMS
(integrated from 10 KHz to 20 MHz)

Output Divider 0

vyy

SEC_IN
Power Down —
/RESET—

MODE_SELECT-

Interface
and
Control

lvvv  vvvy

Output Divider 1

Output Divider 2

v

?‘
v

Output Divider 3

v

Output Divider 4

CDCE18005 functional diagram.

e Qutput divider is selectable to
divide by 1, 2, 3,4, 5,6, 8,10, 12,
16, 18, 20, 24, 28, 30, 32, 36, 40,
42, 48, 50, 56, 60, 64, 70 and 80 on
each output individually with skew
control

¢ Independent coarse skew control
for all outputs

® Power consumption 1 W in typical
application at 3.3-V supply

* Integrated on-chip non-volatile
memory (EEPROM) to store settings
without the need to apply high
voltage to the device

e ESD protection exceeds 2-kV HBM

Applications

e | ow-jitter clock driver for high-end
wireless and datacom applications

e Clock generation from a crystal
input or a reference input

& u2P
| § U2N
— Auxout
| p U3P

| pU3N
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1:10 LVPECL Buffer with Input Mux
CDCLVP111

The CDCLVP111 clock driver distributes ¢ Pin-to-pin compatible with MC100

one differential clock pair of LVPECL series EP111, ES6111, LVEP111,
input to ten pairs of differential LVPECL PTN1111 31
clock outputs with minimum skew for » 30 Q0
clock distribution. The CDCLVP111 Applications 20 a0
can accept two clock sources into an o Low-jitter clock driver for high-end h 28 %1
input multiplexer. The CDCLVP111 is wireless and datacom applications. o7
specifically designed for driving 50-Q h 26 g;"
transmission lines.
24 Q3
k 23 Q3
Key Features 22
e Single supply voltage required, h 21 g—:
3.3-V or 2.5-V supply 20
e Selectable clock input through # 9
CLK_SEL s
e Low-output skew (typ 15 ps) h 17 gg
e Additive jitter less than 1 ps
¢ Propagation delay less than 350 ps k :i QS;I
e Open input default state
e LVDS, CML, SSTL input compatible k o gg
¢ Frequency range from DC to 3.5 GHz 1 qo
e Packaging: 32-pin LQFP and QFN VBB _5 k 10_go
Dual 1:5 LVPECL Buffer CDCLVP111 functional diagram.
CDCLVP215
Get samples and datasheets at: www.ti.com/sc/device/CDCLVP215
The CDCLVP215 clock driver distributes ® Pin-to-pin compatible with the 31
2x one differential clock pair of LVPECL MC100 Series EP111, EP210, » 30 2;;
to 5 pairs of differential LVPECL clock ES6111, LVEP111, PTN1111 ”
outputs with minimum skew. The k » g
CDCLVP215 is specifically designed Applications ”r
for driving 50-Q) transmission lines up o Lowsjitter clock driver for high-end k ” g;
t03.5 GHz. The CDCLVP215 is wireless and datacom applications 24
characterized for operation from k 23 QA3
~40°C to 85°C. CLKA %—I—b ans
T,y L8 k 2 g4
—_— =z 4 21 =y
Key Features CLKA —= ans
e Supports a wide supply-voltage CLKB % = ‘75 k ?:—QE
range from 2.375 V to 3.8 V = aBo
e |ow-output skew (typ 15 ps) for CLKB > :: aB1
clock-distribution applications i aB1
¢ VBB reference voltage output for ) 15 _qB2
single-ended clocking k 14 gB2
e Frequency range from 13 @B3
DC to 3.5 GHz k 12 o83
e Packaging: QFN32 11 qBa
VBB 5 k 10 38z

CDCLVP215 functional diagram.
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©

1:10 LVDS Buffer up to 900 MHz
CDCLVD110A

The CDCLVD110A clock driver
distributes one pair of differential
LVDS clock inputs (either

CLKO or CLK1) to 10 pairs of
differential clock outputs (QO,

Q9) with minimum skew for clock
distribution. The CDCLVD110A is
specifically designed for driving
50-W transmission lines. When

the control enable is high (EN

= 1), the 10 differential outputs

are programmable in that each
output can be individually enabled/
disabled (3-stated) according to
the first 10 bits loaded into the shift
register.

Key Features

e Low-output (<30-ps typical)
skew for clock-distribution
applications

LVPECL/LVCMOS Buffer
CDCM1804

Distributes one differential clock
input to 10 LVDS differential clock
outputs

Typical signaling rate capability
of upto 1.1 GHz

Configurable register (SI/CK)
individually enables/disables
outputs; selectable CLKO, CLKO
or CLK1, CLK1 inputs

Full rail-to-rail common-mode
input range

Receiver input threshold = +100 mV

Fail-safe 1/0 pins for VDD =0 V
(power down)

Packaging: 32-pin TQFP (9 x 9 mm)

CK

SI
EN

CLK SEL as

CLKO
CLKo
CLK1
CLK1

VBB

CDCLVD110A functional diagram.

The CDCM1804 clock driver distributes
one pair of differential clock inputs to
three pairs of LVPECL differential clock
outputs, with minimum skew for clock
distribution. It is specifically designed
for driving 50-W transmission lines.
Additionally, the CDCM1804 offers a
single-ended LVCMOS output. This
output is delayed by 1 ns over the three
PECL output stages to minimize noise
impact during signal transitions.

Key Features

e Distributes one differential clock
input to three LVPECL
differential clock outputs and offers
one LVCMOS single-ended output

e Programmable output divider
for two LVPECL outputs and one
LVCMOS output

e Low-output (20-ps typical) skew

for clock distribution applications
for LVEPCL outputs; 1-ns output
skew between LVCMOS and
LVPECL transitions, minimizing
noise

VCC range: 3.0t0 3.6 V
Signaling rate of up to 800 MHz
for LVPECL and 200 MHz for
LVCMOS

Differential input stage for very wide
common-mode range also
provides VBB bias-voltage
output for single-ended input
signals

® Receiver input threshold: +75 mV
e Packaging: 24-pin MLF

(4 x 4 mm)

Bias
Generator
Veg Vpp -1.3V

(Imax < 1-5 mA)

s1
S0

Control

CDCM1804 functional diagram.
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Differential and Single-Ended Output in One Buffer

CDCM1802

<)

Get samples, datasheets and app reports at: www.ti.com/sc/device/CDCM1802

The CDCM1802 clock driver distributes
one pair of differential clock inputs to
one pair of LVPECL differential clock
outputs and to one single-ended
LVCMOS output. The LVCMOS output is
delayed by 1.6 ns over the PECL output
stage to minimize noise impact during
signal transitions.

Key Features

e Distributes one differential
clock input to one LVPECL
differential clock output and
to one LVCMOS single-ended
output

e Programmable output divider
for both LVPECL and LVCMOS
outputs

e 1.6-ns output skew between
LVCMOS and LVPECL
transitions, minimizing noise

L S L T T o T S S T S TS S

e 3.3-V power supply (2.5-V
functional); signaling rate of up
to 800-MHz LVPECL and 200-MHz
LVCMOS

e Packaging: 16-pin QFN (3 x 3 mm)

Bias
Generator
Vpp-13V

IMax < 1.5 mA)

CDCM1802 functional diagram.

1.8-V, 10-Output High-Performance Clock Buffer

CDCL1810

The CDCL1810 is a high-
performance clock distributor
with built-in dividers and phase
adjustment. The device operates
with a 1.8-V supply to save power
and includes 10 outputs that can
operate at up to 650 MHz.

Key Features

e Additive jitter <300 fS rms
(design target)

¢ |Low-voltage differential
signaling (LVDS) input, 100-W
differential on-chip termination,
up to 650 MHz

e Differential current-mode
logic (CML) outputs, 50-W
single-ended on-chip
termination, up to 650 MHz

* Two groups of five outputs each
with independent frequency
division ratios

e Qutput frequency is derived from
input frequency divided by 1, 2, 4, 5,
8, 10, 16, 32, 40

Applications
e Low-jitter clocking for

e Jitter cleaning of SerDes reference
clocks for 1/10 gigabit ethernet,
1x/2x/4x/10x fibre channel, PCI
Express, serial ATA, SONET, CPRl,
OBSAI

e Up to 1:11 clock buffering
and fanout

high-speed SerDes

Differential

Five Differential
CML Outputs
Up to 650 MHz

LVDS Input
Up to 650 MHz

SDA/SCL

Five Differential
CML Outputs
Up to 650 MHz

—
—

CDCL1810 functional diagram.

Texas Instruments 2Q 2009
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2.5V/3.3V 3GHz 1:2 PECL/ECL Fanout Buffer

SNG65LVEP11

The SN65LVEP11 is a differential 1:2
PECL/ECL fanout buffer. The device
includes circuitry to maintain known
logic levels when the inputs are

in an open condition. Single-ended
clock input operation is limited to Vcc
>3.0Vin PECL mode or VEg < 3.0V
in NECL mode. The device can be
powered with 2.5V and 3.3 V supplies.
SOIC and MSOP packages

are available.

Other devices in the family include 3.3-V
and 5-V powered buffers and ECL/TTL
translators in a variety of frequencies.
Please consult the table below.

Part Number Supply Voltage
SNGSELT3 5
SNSEL1B 5
SNBSELT2( 5
BNBSELT22 5
SNG5EPT22 33
BNG5LVEL T 33
SNB5LVELT22 33
SNG5LVEPT 2.5/3.3

Key Features
e 1:2 PECL/ECL fanout buffer
e Operating range
© PECL: Vgcc =2.375 V to
3.8V withVEe=0V
© NECL: V-1 pt = 0 V with
VEg =-2.375V1t0-3.8V
e Support for clock frequencies
3.0 GHz
¢ Drop in compatible to
MC100LVEP11 and SY100LVEP11

Applications
e Clock and data splitter and buffer
e Telecom, test, medical

Function Frequencies

1:2 Splitter 2.5GHz

1:1 Buffer 2GHz

TTL/PECL 430MHz
Dual TTL/PECL 490MHz
Dual TTL/PECL 2GHz

1:2 Splitter 2GHz
Dual TTL/PECL 1.75GHz

1:2 Splitter 3GHz

[»] [-
] [=

=] [a]
o [e]

SNG5LVEP11 block diagram.
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PLL Clock Buffers

3.3-V PLL Clock Driver with Power-Down Mode
CDCVF2510A

o

The CDCVF2510A is specifically e Spread-spectrum-clock compatible ¢ External feedback (FBIN) terminal is
designed for use with synchronous e Operating frequency: 20 to 175 MHz used to synchronize the outputs to
DRAMs. One bank of 10 outputs * Static phase error distribution of the clock input

provides 10 low-skew, low-jitter +125 ps at 66 to 166 MHz e 25-W on-chip series damping
copies of CLK. Outputs are enabled e |70|-ps cycle-to-cycle jitter at 66 to resistors OBSAI

or disabled via the control (G) 166 MHz * No external RC network required
input. When the G input is high, * Auto frequency detection to disable e Packaging: 24-pin TSSOP

the outputs switch in phase and device (power-down mode) (7.8 x 6.4 mm)

frequency with CLK; when the e Distributes one clock input to one

G input is low, the outputs are bank of 10 outputs

disabled to the logic-low state. G %

The device automatically goes into 1o
power-down mode when no input S

F
signal (<1 MHz) is applied to CLK. .—F—Zm

,_;

,_F

Key Features CDCVF2510A functional diagram. oy 13

* Meets and exceeds
PC133 SDRAM registered 23
DIMM specification Rev. 1.1 A

Low-Jitter Clock Multiplier/Divider with Programmable Delay and Phase Alignment
CDCF5801A

The CDCF5801A provides clock e |ndustrial temperature range:
multiplication and division from a —40°C to 85°C

reference clock (REFCLK) signal. It
also allows delay or advance of the
CLKOUT/CLKOUTB with steps of 2.6
mUI through a unique phase aligner

Applications

e Phase adjustment
* | ow-jitter multiplier
e | ow-jitter divider

Key Features PWRDNB PO StopB
° L<2)w—£jlitter c;lock multiplier x1, CDCF5801A
x2, x4 or x8:
© Input frequency: 12.5 : | CLKouT
to 240 MHz REFCLKA Phase | [ 3 - 25-280 MHz
o Output frequency: 25 12.5-240 MHz A : Iﬂ'w : CLKouTB
to 280 MHz : : i Div8 y 01
e 2.6-mUl programmable - | 1/(384 x 1 Y
T . V.
b|d|regt|onal delay .steps 00 Iml
e One single-ended input and
one differential output pair 11 'ﬂ‘
(input tolerates LVPECL 10 Div16
and LVTTL)

e Qutput can drive LVPECL,
LVDS and LVTTL

e Spread-spectrum-clock
tracking ability to reduce EMI

|
DLYCTRL LEADLAG
0-240 MHz 0-280 MHz

MUL'II'[O:‘I] P[1:2]

CDCF5801A functional diagram.
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General Purpose Clock Generator/Synthesizer

4/3/2/1-PLL Clock Synthesizer with 3.3-V/2.5-V/1.8-V I/0Os and EEPROM

CDCE949 family

The CDCE949 and CDCEL949 are
modular PLL-based programmable
clock synthesizers. They generate up
to nine output clocks from a single
input frequency. Each output can be
programmed for any clock frequency
up to 230 MHz, using up to four
independent configurable PLLs.

The input accepts an external
crystal or LVCMOS clock signal. If
an external crystal is used, an on-
chip load capacitor is adequate

for most applications. Additionally,
an on-chip VCXO is selectable,
allowing synchronization of the output
frequency to an external control
signal. The deep M/N divider ratio
allows the generation of zero-ppm
audio/video, networking (WLAN,
BlueTooth®, ethernet, GPS) or
interface (USB, IEEE1394, Memory
Stick) clocks from a reference input
frequency, such as 27 MHz. All PLLs
support spread-spectrum clocking
(SSC). SSC can be center-spread
or down-spread clocking. Based
on the PLL frequency and the
divider settings, the internal loop-
filter components are automatically
adjusted to achieve high stability,
and to optimize the jitter-transfer
characteristics of each PLL.

The device supports non-volatile
EEPROM programming for easy
customization of the device to the
application. All device settings are
programmable through the SDA/SCL
bus, a 2-wire serial interface.

The CDCx949 operates with 1.8-V
core supply and has separate output
supply pins, VDDOUT, 1.8 V for the
CDCEL949, and 2.5 V to 3.3 V for
CDCE949.

Applications

e Digital media systems (audio/video),
IPSTB/

® TV/phone, streaming media (DVD-
P/R), GPS

® Receivers, portable media, printers,
TI DSP, OMAP™ and DaVinci™
media processors

VIDD GPD VDIDOUT
Key Features
e VCXO input Vora ] Input Clock il D> Y1
with +150ppm X.N/|c:_t_K % o : P Ll
pulling range el . i

¢ Nine low-jitter,
low-skew outputs

e Three user definable
control inputs

S0

e Spread spectrum SVSPAT
clocking S2/scL
® |n-system,
hot-programmable
by SDA/SCL

e On-chip EEPROM
¢ 1.8-V supply voltage,

— Y3

WA

0 pdiva BK
PLL Bypass 7-Bit =
I

3 0 — Y4
“@E{ = (15,
ogra 9 Pdiv5 MK L
5 Fest | (BB > T
[

DA | —
MIBE pdive K am © |
M 7-Bit A S 0 Y6
Pdiv7 I- ~ ™ L vy
PLL Bypass 7-Bit um =
I =
L PLL4 Pdiv8 ) 0 L vs
with SSC % 75t A =
Pdiv9 ) |
PLL Bypass ~ 7-Bit [ = 0 Y9

3.3-Vor 2.5-VI/0
for CDCE949 and 1.8-V
I/0 for CDCEL949
e —40°C to 85°C temperature range
e Packaging: 24-pin TSSOP

CDCE(L)949 functional diagram.

Xin/Clk Xin/Clk [§} Xout Xin/Clk Xout Xin/Clk [ Xout
SO g_) SO i (o] S1/SDA SO S1/SDA so A S1/SDA
Vbp (o)) Vpp [§] 8‘, S2/SCL Vbb N~ S2/SCL Vop [ S2/SCL
Vetr T} vetr R Y1 Vetr 8 Y1 Verr |28 o Y1
GND o GND |5 (&) GND GND 11} GND GND 3] < GND
VDpOUT [ a VppOUT [} (o) Y2 VppOUT |3} (&) Y2 VppOUT [& m Y2
(&)
VppOUT | 797 O v3 va (a] v3 va [t T} v3
Y5 [ VppOUT Y5 o VppOUT vs [ Q VppOUT
GND Y6 GND (&) Y6
VppouT [t} Y7 VppOUT Y7
Y8 GND
There are eight devices in this family with 4/3/2/1 PLL respectively. The pin out arrangement for this family adopts modular concept. Yo Voo
Device CDCE349  CDCE937  [CDCE92S  CDCE9H3 CDCEL937 ~ CDCELG25  CDCEL913
Supply Voltage (V) 1.8 1.8 1.8 1.8 1.8 1.8 1.8
1/0 Violtage (V) 3.3/25 3.3/25 3.3/25 3.3/25 1.8 1.8 1.8
Number of PLL 4 3 2 1 4 3 2 1
Number of Outputs 9 7 5 3 9 7 5 3
Pins (TSSOP) 24 20 16 14 24 20 16 14
Price! 2.20 2.00 1.80 1.60 2.20 2.00 1.80 1.60

Suggested resale price in U.S. dollars in quantities of 1,000.

Clocks and Timing Guide
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General Purpose Clock Generator/Synthesizer

Spread Spectrum Driver/Multiplier

CDCS502, CDCS503

13

The CDCS502 and CDCS503 are
spread-spectrum-capable clock
multipliers with selectable frequency
multiplication. The CDCS502 device
accepts a crystal signal at the input and
it features an advanced gain controlled
fundamental mode crystal oscillator
stage that excepts crystals from 8 MHz
to 32 MHz with an ESR of up to 100 Q and
a maximum power dissipation as low as
50 yW. The CDCS503 device accepts

a 3.3-V LVCMOS signal at the input.

The input signal is then processed by

a PLL, capable of spreading the clock
signal up to 2% and also multiplying the
frequency by the factor of 4. By this, the
device can generate output frequencies
between 8 MHz and 108 MHz with or
without SSC.

Key Features

e Crystal oscillator with selectable
output frequency and selectable SSC

e SSC controllable via 2 external pins

e Frequency multiplication selectable
between x1 or x4 with one external
control pin

e Qutput disable via control pin

e Single 3.3-V device power supply

¢ Wide temperature range:

—-40°C to 85°C
e Packaging: 8-pin TSSOP

GND Voo GND

PLL with
§sC

rg LVCMOS

PLL with
out IN
§sC

SSC_SEL 0
SSC_SEL 1
FS

X out

SSC_SEL0
SSC_SEL 1
FS

OE

CDCS502 block diagram. CDCS503 block diagram.

Programmable 3-PLL Clock Synthesizer/Multiplier/Divider

out

CDCE906

Get samples, datasheets, evaluation modules and app reports at: www.ti.com/sc/device/CDCE906
The CDCE906 is optimized for
consumer applications. It generates
precise video (27 or 54 MHz) and audio
system clocks from multiple sampling
frequencies (fS = 16, 22.05, 24, 32,
44.1, 48, 96 kHz).

e Commercial temperature
range: 0°C to 70°C

e Packaging: 20-pin TSSOP
(6.5 x 6.4 mm)

Key Features

e Accepts LVCMOS or
differential input frequencies of
up to 167 MHz

e Six LVCMOS outputs with output
frequencies of up to 167 MHz

Texas Instruments 2Q 2009

Clocks and Timing Guide
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14| @General Purpose Clock Generator/Synthesizer

Programmable 3-PLL Clock Synthesizer/Multiplier/Divider
CDCE706

Get samples, datasheets, evaluation modules and app reports at: www.ti.com/sc/device/CDCE706

The CDCE706 can produce an almost via programmable output switching * Industrial temperature range:
independent output frequency from a matrix (6 x 6) including 7-bit post- -40°C to 85°C

given input frequency. Input frequency divider for each output e Development and programming
can be derived from an LVCMOS, * Low period jitter (60 ps typical) kit for easy PLL design and

a differential input clock or a single e Features SSC for lowering programming (TI’s ClockPro™)
crystal. To achieve an independent system EMI e Packaging: 20-pin TSSOP
output frequency for each PLL, the * Programmable output slew-rate (6.5 x 6.4 mm)

reference divider M can be set to values control (SRC) for lowering system EMI

ranging from 1 to 511 and the feedback e 3.3-V device power supply
divider N from 1 to 4095. The CDCE706

includes three PLLs; of those, one can

support a spread-spectrum clock (SSC). Vee GND VccouTt
PLL1, PLL2 and PLL3 are designed ' ' '

; Output Switch
for frequencies up to 300 MHz and are ',)\,.at,.ix
.. . . , PLL Bypass
optimized for 0-ppm applications with §
wide divider factors. PLL1 =
4 lPrg. 9-Bit VCO1 Bypass 2 - YO
Divider M 5
Key Features ] PFD Z
e User-programmable PLL frequencies P[;igv'i;:;?jt '\:,'gg — e g e L vy
H H O|lw |8
e EEPROM programrrnng without . GLK_INO %0 ] ZIE|g
the need to apply high programming AP - - -
I o | PLL2 with SSC K
voltage 2 LVCMOS [ZZXXT] vCo2 Bypass g : g L vo
e Easy in-circuit programming via o Divider M alg
Differential PFD El=
) I SE|g
SMBus data interface - Input Prg. 12-Bitj Filter 55|
 Wide PLL divider ratio allows 0-ppm '_ VCO a|%|e - Y3
output clock error | —’— 22|%
. ol
e Accepts crystal frequencies from ° a
SO0/A0/CLK_SEL | @
8 MHz up to 54 MHz EEPROM [ PLL3 ; L va
¢ Accepts LVCMOS or differential S1/A Logic WPrg. 9-Bit 8 =ITLED 3
input frequencies of up to 200 MHz SDATA — SMBus Divider M I B rD &
¢ Two programmable control inputs SCLOCK — Logic W Pro. 12-Bit| M| Filter [ % - Y5
(S0/S1, AO/A1) for user-defined Factory Prg. Divider N || VCO >
control signals ©
¢ Six LVCMOS outputs with output

I I
frequencies up to 300 MHz GND VccouT2

e Free selectable output frequency
CDCE706/ CDCE906 functional diagram.
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Femto-Second Frequency Synthesizers/Jitter Cleaners

Ultra-Low-Jitter Xtal Clock Generator

CDCM61001/002/004

The CDCM61001/002/004 are highly
versatile, low-jitter frequency generators
which can generate one/two/four low-
jitter clock outputs, selectable among
LVPECL, LVDS or LVCMOS, from a
low-frequency crystal or LVCMOS

input for a variety of wireline and data-
communication applications. The
CDCM®6100x features an on-chip PLL
that can be easily configured solely
through control pins. The overall output
jitter performance is less than 1ps, RMS
or 35ps, pk-pk thus making the

device a perfect choice for use in
demanding applications like SONET,
ethernet, fibre channel, and SAN. The
CDCM6100x is packaged in a small
32-pin 5mm x 5mm QFN package.

Key Features

e Input frequency range is 21.875 MHz
to 28.47 MHz, takes one single
ended or crystal reference
input including 24.8832 MHz, 25 MHz
and 26.5625 MHz

e QOutput frequencies in MHz
include: 62.5, 74.25, 75, 77.76,
100, 106.25, 125, 150, 155.52,
156.25, 159.375, 187.5, 200, 212.5,
250, 311.04, 312.5, 622.08, 625

e On-chip VCO operate in the
frequency region of 1.75 GHz
10 2.05 GHz

e 4x output is available, pin selectable
between LVPECL, LVDS or
2 LVCMOS and operate at 3.3V

e Qutput frequency is selectable
by /1,/2,/3, /4, /6, /8 from a single
output divider

e Fully integrated PLL loop
Bandwidth of 400 kHz

¢ \ery low phase-noise PLL core with
<-148 dBc/Hz at offset of 5 MHz,
total jitter < 1 ps, RMS (10 kHz-
20 MHz) or < 35 ps, pk-pk total
period jitter at 625-MHz LVPECL
outputs

e Qutput duty cycle is corrected to
50% (+5%)

e | ow output skew of 30 ps on
LVPECL outputs

e Divider Programming using Control
Pins (2 pins for prescaler/feedback
divider, 3 pins for output divider and
2 pin for output select)
OSC_OUT pin provides access to
measure input Xtal frequency

e 3.3-V core and I/O power supply

e Industrial temperature range
- 40°C to 85°C

e ESD protection exceeds 2-kV HBM

¢ Packaging: 32-pin QFN (RHB)

X0 Phase Charge
Frequency Pump
it Detector

21.875-28 MHz [ 224HA

Loop Filter
XIN -

)

400 kHz

Prescaler
Feedback Divider

RSTN

PR1
PRO :]:

CDCM61004

REG_CAP1

REG_CAP2

0S1 0S0

CE GND1

0D2 0D1 0DO

CDCM6100x functional block diagram.
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Femto-Second Frequency Synthesizers/Jitter Cleaners

10 Output Clock Synchronizer and Jitter Cleaner with External VC(X)O

CDCE72010

The CDCE72010 is a low-phase-noise
and low-skew clock synchronizer that
synchronizes a voltage controlled
crystal oscillator (VCXO) or voltage
controlled oscillator (VCO) frequency
to one of the two reference clocks.

The programmable pre-dividers

M and reference divider and the
feedback-dividers N and P give a high
flexibility to the frequency ratio of the
reference clock to VC(X)O. The PLL
loop bandwidth and damping factor
can be adjusted to meet different
system requirements. The outputs of
CDCE72010 are user definable and can
be any combination of up to 10 LVPECL/
LVDS outputs or up to 20 LVCMOS.
The CDCE72010 supports frequency
hold-over mode and fast-frequency-
locking for fails-safe and increased
system redundancy. All device settings,
like outputs signaling, divider value,
input selection, and many more, are
programmable by SPI (4-wire serial
peripheral interface). The device is in a
QFN-64 package, operates in a 3.3-V
environment, and is characterized for
operation from —-40°C to +85°C.

The CDCE72010 is designed to drive
high-performance data converters
(used in applications such as wireless
base station transceiver cards, medical
equipment and test equipment) where
ultra-low jitter performance is critical. It
is the recommended clock solution for
Tl high speed ADCs such as ADS54xx,
ADS6xxx, ADS3xxx and high-speed
DACs such as DAC568X.

Key Features

e Qutputs can be 10 LVPECL or
10 LVDS or 20 LVCMOS or
any combination up to 1.5 GHz

e Qutput divider is selectable to divide
by1,2,3,4,5,6,8,10, 12, 16, 18,
20, 24, 28, 30, 32, 36, 40, 42,

48, 50, 56, 60, 64, 70 and 80 on
each output individually up to eight
dividers. (except for output 0 & 9.
output 0 follows Output 1 divider
and output 9 follows output 8
divider.)

e Accepts two differential Inputs
(LVPECL or LVDS) up to 500 MHz (or
two LVCMOS inputs up to 250 MHz)
as PLL reference

e VCXO_IN frequencies up to 1.5 GHz
(LVPECL) , 800 MHz for (LVDS) and
250 MHz for LVCMOS level signaling

e Qutput 9 can be converted to an
auxiliary input as a second VC(X)O
or to serve as PLL feedback signal

¢ Optional configuration default
pins to select between two default
settings stored in EEPROM.

e SPI controllable device settings

Applications

' » uop
1
UON
1
' » utp
Output Divider 1 '
! uzp
Output Divider 2 1
U2N
1
1
Output Divider 3 1
1

Feedback

RED Divider

v

Charge

l—|

v

O

VCXO0/VCO IN

Pump

PLL_LOCK
RREF_SEL

_POWER DOWN ——|
RESET or HOLD —p»|
MODE_SEL —+p»|

Interface
AUX_SEL —P|

& Control

SPIMISO ¢—]
SPI_LE (CD1) —

SPI_CLOCK (CD2) —!

SPI_MOSI (CD3) —s—p|

[

EEPROM

1
o o] R
1
D .
L o] R
T
1
1

CDCE72010 high-level block diagram.

e Wireless BTS (macro, micro cells)
¢ High-end medical systems

® Telecommunications

e Test equipment

usP
U3N

usp
U4N

usP
USN
ueP
U6N
u7P
U7N

usP
USN

U9P or AUXIN+
U9N or AUX IN-

Clocks and Timing Guide
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Femto-Second

Frequency Synthesizers/Jitter Cleaners

Low-Phase-Noise Clock Synthesizer/Multiplier/Divider/Jitter Cleaner

CDCM7005

The CDCM7005 can lock to one of two
reference clock inputs, PRI_REF or
SEC_REF. It supports frequency hold-
over mode and fast frequency locking
for fail-safe and increased system
redundancy. The VC(X)O_IN clock
operates at up to 2.2 GHz.

()

Key Features

e Analog and digital PLL lock
indication

¢ Provides VBB bias voltage output
for single-ended input signals
(VCXO_IN)

e SPI-controllable device setting

e Industrial temperature range: -40°C
to 85°C

e Packaging: 64-pin BGA (0.8-mm
pitch, ZVA) or 48-pin QFN (RGZ)

High-performance LVPECL and
LVCMOS PLL clock synchronizer
Outputs can be a combination

of LVPECL and LVCMOS (up to
five differential LVPECL outputs
or 10 LVCMOS outputs)

Output frequency is derived from
input frequency divided by 1, 2,
3,4, 6, 8 or 16 on each individual

output
CDCM7005
Selected REF Signal | sTaTUS REF/
PRI_SEC_CLK
| STATUS_VCXO/
Freg: otect I_REF_CP
— PLL_LOCK
Freq. Detect
> 2 MHz
Progr. Delay §Progr. Divider
Reference M M 210
Clock = -
Progr. Delay rogr. Divider CP_OUT
Feedback N N 212
Current
' Reference
CTRL_DATA-
CTRL_CLKA
SPI Logic YOA
__PD |
RESET or |
HOLD YOB
Y1A
%L:I
Y18
Y2A
%L:I
a vae
PH & ves
Vag - Bias Generator Y4A
BB Voc-1.3V :
'cc- 1.
& - Y4B

GND

CDCM7005 functional diagram.
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Five Output Clock Generator/Jitter Cleaner with Integrated Dual VCOs

CDCE62005

The CDCE62005 is a low-jitter clock
generator and distributor that features
a high degree of configurability via a
SPI interface, and programmable start-
up modes determined by integrated
EEPROM. Specifically tailored for clocking
data converters and high-speed digital
signals, the CDCE62005 achieves jitter
performance well under 1-ps RMS.

It incorporates a synthesizer block
with partially integrated loop filter,

a clock distribution block including
programmable output formats, and

an input block featuring an innovative
smart multiplexer.

Key Features

e Integrated frequency synthesizer
including PLL, multiple VCOs and
loop filter:

o Full programmability facilitates
phase-noise performance
optimization enabling jitter
cleaner mode

° Programmable charge-pump gain
and loop filter settings

© Unique dual-VCO architecture
supports a wide tuning range
1.75 GHz to 2.356 GHz

e Universal output blocks support up
to 5 differential, 10 single-ended,
or combinations of differential or
single-ended:

© 1-ps RMS (10 kHz to 20 MHz)
output jitter performance

© Low output phase noise: (e.g.
-130 dBc/Hz at 1-MHz offset,
Fc=491.52 MHz)

© Independent coarse skew control

on all outputs
¢ Flexible inputs with innovative smart

multiplexer feature:

©Two universal differential inputs
accepts frequencies up to
1500 MHz (LVPECL),
800 MHz (LVDS), or 200 MHz
(LVCMOS)

© One auxiliary input accepts
single-ended clock source
or crystal. Auxiliary input accepts
crystals in the range of 2 MHz to
42 MHz or a LVCMOS input up to
150 MHz

© Clock generator mode using
crystal input

© Smart input multiplexer can
be configured to automatically
switch between highest priority
clock source available allowing
for fail-safe operation and holdover
modes
e Integrated EEPROM stores default
settings; therefore, the device can
power up in a known, pre-defined
state
e ESD protection exceeds 2-kV HBM
e Industrial Temperature Range —40°C
to 85°C
e Packaging: QFN-48

Feedback cP %
Divider

(e =
PRLIN o Uop
| Output O
O Divider 0 l O uoN
SEC_IN °
o
Reference ]
U1pP
- | romw N
Divider 1 l OUIN
XTAL/
AUX_IN O_"
EXT_LFP O -
= u2p
EXT_LFN O | Output B
Divider 2 L O u2n
Input
. —

—O usp

]

Output
Divider 3

—O U3N

—O uaP

Output
Divider 4

—O uaN

© Qutput frequency ranges

Y vy twy

. REF_SELECT O—1
from 4.25 MHz to 1.175 GHz in /Power_Down O—{ !
) /SYNC O—1P
synthesizer mode TEST_MODE O— P Interface [
° spLLE O—p| & [¢—PlEEPROM =
Output frequency up to 1.5 GHz sP1 GLK O—p] Contro! O AUXouT
i - SPI_MISO O—p> —
in fan-out mode e o™

o LVPECL, LVDS, LVCMOS and
special high-output swing
modes

© Independent output dividers
support divide ratios from 1 to 80

CDCE62005 functional diagram.
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Memory PLLs/Registers

Direct Rambus™ Clock Generator (533 MHz with Phase Aligner and 400 MHz without Phase Aligner)
CDCFR83A, CDCR61A

The CDCR61A is an independent CDCR61A: ¢ The CDCR83A and the CDCFR83A
clock generator that provides one ¢ Requires an external 18.75-MHz provide clock multiplication and
differential, high-speed, Rambus®- crystal oscillator phase alignment for Direct Rambus
channel-compatible output pair and Applications clock system

one single-ended output at half the e The CDCR61A is a 400-MHz

crystal frequency. The CDCR83A differential clock source for

and CDCFR83A provide clock the 800-MHz Direct
multiplication and phase alignment
for Direct Rambus memory
systems to enable synchronous PWRDWNB S0 1 s2 STOPB
communication between the l l
Rambus channel and the ASIC
clock domains.

Rambus clock system

Test MUX
Bypass MUX

ByPCLK

PLLCLK

Key Features

CDCFR83A: —CLK
¢ Wide-input frequency REFCLK Phase o——CLKB

Aligner
range from 33 to 100 MHz

e Spread-spectrum-clock
(SSC) tracking capability to
reduce EMI

MULTO PCLKM SYNCLKN
MULT1

CDCFR83A/CDCRG61A functional diagram.

Rambus® XDR™ Clock Generator
CDCD5704

Get samples and datasheets at: www.ti.com/sc/device/CDCD5704

The CDCD5704 clock generator * Programmable serial interface © 40 ps: 300 to 635 MHz

provides the necessary clock e Supports frequency multiplication © 30 ps: 636 to 667 MHz

signals to support an XDR memory factors x3, x4, x5, x6, x8, x9/2, e Operates from single 2.5-V supply
subsystem and Redwood logic x15/2, x15/4 (£0.125 V)

interface using a reference clock * Low cycle-to-cycle jitter e Packaging: 28-pin TSSOP

input with or without spread- (one to six cycles):

spectrum modulation. The VooP  VooG Vo

CDCD5704 provides an off-the-

shelf solution for a broad range

of high-performance interface |
REFCLK— PLL1

applications. REFCLKB- 300 to 667 MHz | - CLK1

BYPASS

Key Features J
¢ 300- to 667-MHz clock source Serial Interface S oHes
for XDR memory subsystems
and Redwood logic interface
¢ Input compatible with spread-

spectrum clock (SSC) Reerailios
e Differential or single-ended :
reference clock input of - VssP

100 or 133 MHz CDCD5704 functional diagram.

Control Logic

I
VssC
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©

28-bit to 56-Bit Registered Buffer with Address-Parity Test
74SSTUB32865, 74SSTUB32865A, 74SSTUB32868, 74SSTUB32868A

This 28-bit 1:2 configurable
registered buffer is designed for
1.7-V to 1.9-V V¢ operation. One
device per DIMM is required to
drive up to 18 SDRAM loads or
two devices per DIMM are required
to drive up to 36 SDRAM loads.
The 74SSTUB32865A and the
74SSTUB32868A include a parity
checking function. Parity, which
arrives one cycle after the data
input to which it applies, is checked
on the PAR_IN input of the device.
Two clock cycles after the data

are registered, the corresponding
QERR signal is generated.

Key Features

e Configurable as 28-bit 1:2
registered buffer

e Supports all DDR2 speed
nodes, 400, 533, 667 and 800

e Operating frequency up to
410 MHz

e | ow-propagation delay from
clock input to data output :
Max 1.5 nS

e 74SSTUB32865, 74SSTUB32868:
8-mA output current, one device
can drive up to 18 SDRAMs

e 74SSTUB32865A,
74SSTUB32868A: 12-mA output
current, one device can drive
up to 18 stacked SDRAMs

e Supports SSTL_18 data inputs

e Differential clock inputs

e Supports LVCMOS switching
levels on the control and
RESET inputs

e Checks parity on DIMM
independent data input

¢ Pinout optimizes DDR2 DIMM
PCB layout

e QOutput edge-control circuitry
minimizes switching noise

¢ |ndustrial temperature range:
—-40°C to +85°C
e Packaging: 176-ball BGA

— M2
RESET ’

cLk __ L1
ok —M

Vger __AS: ABS

DCKE 0, D1, C1
DCKE 1 A

2 F2, E2
QCKE 0A,

2 QCKE 1A

H8,F8 QCKE 0B,

popTo N1, P1,
DODT1 >

2 QCKE 1B
5 N2, P2
QODT 0A,
2 QODT1A

M7, M8 qoDT 0B,

Y Y v

QODT 1B

—— K

DCS0 K2 acsoR
Qcs0B

CSGEN 2 >

DCS1 J 42 QcsiA
L8 Qcs1iB

1 of 22 Channels |

Q1A

A8 q1B

To 21 other channels
(D2-D5. D9-D12, D17-D28)

Logic diagram for Register-A configuration (positive logic); C=0.
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PLL Drivers for DDR2 400/533/667/800

CDCUA877, CDCU2A877

The CDCUA877 is a high-performance,
low-crossover-voltage, low-power, low-
skew and low-jitter zero-delay clock
buffer that distributes a differential
clock input pair to 10 differential pairs
of clock outputs and to one differential
pair of feedback clock outputs. The
CDCU2A877 has a 2x output drive
capability. These devices meet or
exceed the DDR2 JEDEC specification.

Key Features
e 1.8-/1.9-V PLL for DDR2
e Qutput current:
o CDCUA877:9 mA
o CDCU2A877: 18 mA
e Operating frequency: 125 to 410 MHz
e Compatible with spread-spectrum
clock (SSC)
e Low current consumption:
<200 mA typical
e Low cycle-to-cycle jitter: £40 ps

e Low period jitter: +30 ps
e | ow output skew: 35 ps
e Stabilization time: <6 ps

OE
Power-Down

oS Control and
Test Logic
AVpp

e Packaging: 52-ball MicroStar
Junior™ BGA (0.65-mm pitch)

LD*, OS or OE

PLL Bypass

CLK
CLK

FBIN

FBIN

*The logic detect (LD) powers down the device when a

logic low is applied to both CK and CK.

Note: Input clock resistors and the OE and OS inputs
are for DDR2 only. DDR1 PLL has power-down input.

CDCUA877/CDCUAS77 functional diagram.

A4

— ]

— P

— P
T

— ]

— P

— P

FBoUT
FBOUT

P

25-Bit Configurable Registered Buffer with SSTL_18 Inputs and Outputs
SN74SSTUB32864, SN74SSTUB32866

The SN74SSTUB32864 is configurable
as a 1:1 or 1:2 registered buffer, which
makes it flexible enough to be used in

a multitude of RDIMM configurations.

In the 1:1 pinout configuration, only one
device per DIMM is required to drive
nine SDRAM loads. In the 1:2 pinout
configuration, two devices per DIMM
are required to drive 18 SDRAM loads.
Tl also offers the SN74SSTUB32866 for
higher-reliability systems. This register
has the capability of adding parity to a
DDR2 RDIMM. Additional parity 1/Os
are introduced for the parity calculation.
When two devices are used on a
DIMM, the register has the capability

of cascading the parity path of the two
registers while maintaining the same
parity output timing as the single-device
parity configuration.

Key Features

e Supports DDR2 400/533/667/800

¢ Pinout optimizes DDR2 DIMM
PCB layout

e Configurable as 25-bit 1:1 or
14-bit 1:2 registered buffer

e Chip-select inputs gate the data
outputs from changing state
and minimize system power
consumption

e Qutput-edge-control circuitry
minimizes switching noise in an
unterminated line

e Supports SSTL_18 data inputs

e Differential clock inputs

e Checks parity on DIMM-
independent data inputs
(SN74SSTUB32866)

e Packaging: 96-ball BGA with
Junior™ BGA (0.65-mm pitch)

SN74SSTUB32864

——_ | G
RESET-

2_’_
— |
CLK—
al

A3, T3

Vi
REF
D1 (DCKE)

A

A5 a1 (acke)

—D-

D4 (DODT)

D7 (DCS)

5 Q7 (QCs)

CSR

One of 22
Channels

D2

"
.
e
. 2
. S

— Q2

2

A 4 A

To 21 other channels (D3, D5, D6, D8 to D25)

SN745STUB32864/SN74SSTUB32866 functional diagram.
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28-Bit to 56-Bit Registered Buffer for DDR3

SN74SSQE32882

This JEDEC SSTE32882 compliant 28-bit
1:2 or 26-bit 1:2 and 4-bit 1:1 registering
clock driver with parity is designed for
operation on DDR3 Registered DIMMs
with Vdd of 1.5V and 1.35 V. Input bus
data integrity is protected by a parity
function. One register can drive up

to 72 SDRAMs on one module. The
SN74SSQE32882 implements different
power-saving mechanisms to reduce
thermal power dissipation and to support
system power-down states. Power
consumption is further reduced by
disabling unused outputs.

Key Features

e PLL integrated register for DDR3
800/1066/1333 at 1.5-V operation
voltage

e Operating frequency : 300 to 670 MHz

e Vcc =1.5V (nominal) and 1.35V
(nominal)

e | VDDR3 800/1067 at 1.35-V operation
voltage

e 4Rx4 and 4Rx8

e 1:2 drivers for address/control signals

e Dedicated balls for DIMM-dependent
signals : DCS0, DCS1, DCKEOQ,
DCKE1, DODTO, DODTH1

e 22-Bits for DIMM-independent signals:
address (AO ... A15), RAS, CAS, WE,
BA[2:0]

¢ Drive strength control

¢ Parity check on DIMM-independent
signals

e Support DIMM power-down mode
and CKE power-down mode

e One cycle MRS

¢ Input-to-output jitter cleaning

e Temperature and voltage drift
compensation

e External feedback with no external
capacitor added

e Low jitter

e | ow output skew, tQskla

e Low active-mode power consumption

e Temperature range: 0°C to +85°C

e Packaging: 176-ball BGA

VREF ]
DAO...DA9,
DA11, |
DA13...DA15,
DBAO...DBA2

DA10...DA12,

3

O3 Address Inversion

ya
DAO...DA2, DBA2 "4

State Machine

A-Enable|

LYY_I

DRAS, DCAS,
DW E

DAS...DA4, DBAO,
DBA1

DCS0

and
Control Logic

YO0..Y3
Enable

DCS1

DCKEO,

DCKE1

DODTO,

DODT1

RESET

FBIN
FBIN

r

CMR L

Address|Pre-

[ |Launch
r
L
5
|
5
1

TPYY §YYY

SN74SSQE32882 functional diagram.

ey

QxAO0...QxA9,
QxA11,
QxA13...QxA15,
QxBAO...QxBA2

QxA10,
QxA12,

QxRAS,
QxCAS,
QxWE

(2]
X
(9}
[72]
o

QxCS1

QxCKEO,
QxCKE1

QxODTO,
QxODT1

YO
Yo
Y1
Y1
Y2
Y2
Y3
Y3
FBout

FBout
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Integer-N PLL with Integrated VCO
TRF3761 Family

The TRF3761 is a family of high-
performance, highly integrated frequency
synthesizers optimized for wireless
infrastructure applications. The TRF3761
includes a low-noise voltage-controlled
oscillator (VCO) and an integer-N PLL. It
integrates division options of /2 or /4 for
a more flexible output frequency range.

It is controlled through a three-wire

serial peripheral interface (SPI). It can be

Output buffer enable pin

e Programmable charge-pump
current

e Hardware and software power down

Three-wire serial interface

Single supply: 4.5-V to 5.25-V

operation

Silicon germanium technology

\ Applications
powered dO\{vn when not in use by the SPI o Wireless infrastructure:
or external pin. o WCDMA
o CDMA
Key Features o GSM

e Fully integrated VCO

¢ | ow phase noise: -138 dBc/Hz
(at 600 kHz, fVCO of 1.9 GHz)

e Low noise floor: -160 dBc/Hz at

10-MHz offset

Integer-N PLL

Input reference frequency range:

10 to 104 MHz

VCO frequency output divided by

1,2o0r4

STROBE
CLOCK
LOCK_DETECT |DATA

VCOs—|—» Lock
GNDs Detect

Serial
Interface

nter 1Div P/P+1 — VCTRL
: > VCO_OUTM
----------------- S pivi/2i4] > veo ouTP
CHIP_ENABLE—
EXT_VCO_IN PD_OUTBUF

TRF3761 functional diagram.
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High-Performance Integer-N PLL Frequency Synthesizer

TRF3750

The TRF3750 frequency synthesizer
is ideal for designing the local
oscillator portion of wireless
transceivers by providing complete
programmability and ultra-low
phase noise. The device features

a user-selectable dual-modulus
prescaler, a 14-bit reference (R)
divider, a 6-bit A counter and a 13-
bit B counter. The R divider allows
the user to select the desired
frequency for the phase-frequency-
detector (PFD) circuit and, with the
use of the counters, to implement
an N divider of value N = A + P x

B. With an extended charge-pump
supply (VCP) of up to 8V, a wide
variety of external VCOs can be
used to complete the phase-locked
loop. Ultra-low phase noise and
reference spur performance make
the TRF3750 ideal for generating

Get samples, datasheets and evaluation modules at: www.ti.com/sc/device/TRF3750

the local oscillator in the most
demanding wireless applications.

Key Features
e Single device covers
frequencies up to 2.4 GHz
e Dual supply range: 3 to 3.6 V
and 4.5t0 5.5V
e Separate VCP upto 8V
e Simple three-wire serial
interface allows for fully
programmable:
o A, B and R counters
o Dual modulus prescaler
(879, 16/17, 32/33 and
64/65)
o Charge-pump current
e | ock-detect output
(digital and analog)

e \/ersatile hardware and software

power down

DVpp AVpp VCP

e ESD protection circuitry
e Packaging: 16-pin TSSOP thin quad
flatpack and 20-pin 4 x 4-mm QFN

Applications

e Wireless infrastructure:
o GSM, IS136, EDGE/UWC-136
o 1S95, UMTS, cdma2000®

e Portable wireless communications

e Wireless LAN

e Wireless transceivers

e Communication test equipment

REFIN

15 7| 16]

14-Bit R

CLOCK
DATA
Le H

Counter

R Counter

CE

Initialization
Latch

RFIN | 6

— Prescaler
RFIN

P/P+1

N Counter
‘ Latch
/ 19
2 |

RSET

CPout

N Divider

6-BitA | 4 13-Bit B

Counter

al o 3

MUXout

AGND DGND CPGND

TRF3750 functional diagram for TSSOP package.
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M-LVDS Features

TIA/EIA-899 standard

e Driver output current
o 11.3 mA vs. 3.5 mA (LVDS)

e Receiver thresholds
o 50 mV vs. 100 mV (LVDS)

¢ Driver edge rate control

o 1 ns min allows ease-of-stub
design

Contention provisions

o Driver short circuit limited
to 43 mA

o Drivers, receivers and disabled
devices must limit their bus
voltage from 0to 2.4 V

o Drivers are tested with 32
contending nodes

L[]

M-LVDS Devices from TI
e TIA/EIA-899 standard compliant
guarantees true multipoint

e Type 1 receivers: 25-mV hysteresis

to prevent oscillation

M-LVDS for Clocking
M-LVDS Backplane Clock Drivers )

e Type 2 receivers:

internal failsafe

(no external bias

network)
e —1-Vto 3.4-V

common mode T
e 3.3-V supply operation Vip

M-LVDS for ATCA ‘
e Synchronous ATCA

clock signals

(8 kHz, 19.22 MHz and

user defined <100 MHz)

use M-LVDS.

Type 1 Type 2
24V
High High
150 mV
/ 50 mV
———————— —4—-——-—-—-=-=—-—-=-0mV
\—50 mV
Low Low
24V
 Transition Region
Receiver types.

Multipoint LVDS
A
700 Mbps
LVDM1676
600 Mbps LVDM1677
500 Mbps | FEIEEE) LVDMO050
LVDM180 LVDMO051 Ll
400 Mbps LVDM176 mmm M-LVDS Receivers
mmm M-LVDS Transceivers
mmm M-LVDS Clock Distribution
= LVDM: a version of LVDS with
300 Mbps go_uble the output current
LVDM22 [ 1Drivers
200 Mbps | FYRYel [[EET:P MLVDO47A
MLVD203 |M-LVD3
MLVD206
MLVD207
100 Mbps | PARYGERYY
Dual Quad 8-Channel 16-Channel

Texas Instruments 2Q 2009
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LVDS for Clocking
© LVDS Clock Buffers

Design Considerations

Signaling Rate — Tl offers
repeaters/translators and
crosspoint switches with signaling
rates up to 4.0 Gbps.

Jitter —Reducing jitter, the
deviation of a signal timing event
from its ideal position, has become

Skew —Excessive skew, the time delta
between the actual and expected
arrival time of a clock signal, can limit
the maximum bandwidth performance
and lead to data sampling errors. Low
skew specifications make high-speed
interconnect devices excellent for signal
buffering.

a priority for ensuring reliability in
high-speed data buses.

Power Consumption —Low-voltage
differential signaling (LVDS) offers a
low-power alternative to ECL and
PECL devices. Current-mode drivers

in LVDS produce a constant current,
which allows power consumption to be
relatively independent of frequency. The
constant current driver delivers about
3.5 mA to a 100-W load.

Technical Information

e LVDS is based on the TIA/EIA-644A
standard conceived to provide
a general-purpose electrical-
layer specification for drivers
and receivers connected in a point-
to-point or multidrop interface.

LVDS Family of Products
N
LVDS117
16 Channels | [RTEEE; LVDS386 LVDS116 = Up to 400 Mbps
10 Channels CDCL VD110A mmm Up to 630 Mbps
= > 1 Gbps
8 Channels LVDS389 LVDS388A LVDS108 mmm (lock Distribution Devices
LVDS109 7 Up to 4.25 Gbps
Quads LVDS047 LVDS048A/348 LVDS104 LVCP404
LVDS31 LVDS105
LVDS3487
LVDS391
Duals LVDS9638 LVDS9637
LVDS34
LVDS1050 CML100
Singles | [pE] LVDS2 WE pLy LVCP402
LVDS180 LVDS101 LVCP250
LVDS16 LVP16
LVDS17 LVP17
LVDS18 LVP18
LVDS19 LVP19
LVDS20 LVP20 >
Transmitters Receivers Transceivers Repeaters/ Crosspoint
Translators Switches

Clocks and Timing Guide
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Real-Time Clocks (RTCs)

<)

Signaling Rate e CPU reset (power on and ¢ Clock accuracy (modules) better than
There are two bus types available: push button) 1 minute per month

(1) address/data multiplexed and (2) ¢ Power-fail interrupt ¢ Up to 512K x 8 of onboard NVSRAM
parallel. With (1), the memory address e Watchdog timer e 3- or 5-V operation

lines and data lines share the same pins. ¢ Non-volatile control for additional ¢ Fully integrated CPU supervisor

With (2), the address lines and data lines NVSRAM

are separate and the interface is the
same as a static RAM. The address/data The integration of the supervisor on the

multiplexed devices have fewer pins but RTC can reduce the component count in
may require more logic to interface. a design.

¢ Onboard NVSRAM
3- or 5-V Operation ¢ VCC tolerance
The RTCs can run from a 5-V or 3-V rail. e Package type

Features
CPU Supervisor * Real-time clock counts seconds
Some parts include a full CPU through centuries in BCD format
supervisor that provides: * Less than 500 nA of current

consumption in battery backup mode

Real-Time Clocks (RTCs) Family of Products

Integrated Circuits
Address/Data
Multiplexed Parallel
On-Chip NVSRAM On-Chip & External

RAM Control
bq3285LD bq3285
bq3285LF bq3285E

External
RAM Control

bq4285 bq4802LY

Modules
(Includes Battery and Crystal)
Address/Data
Multiplexed el
On-Chip & External . On-Chip & External
RAM Control On-Chip NVSRAM RAM Control
CPU
i Supervisor
bg4830Y bg4822Y bq4802LY bq4847

bq4850Y bqg4842Y bq4847Y
bq4850Y bq4802Y

bq4852Y

bq4845
bq4845Y
bq4802Y

On-Chip NVSRAM

bq3287E
bq3287EA

_ bq4287E

For more information, visit
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Non-PLL Clock Buffers (Device parameters continued on next page.)
Device Description Input Level Output Level Frequency (MHz)
Differential
EDCP1803 1:3 buffer with dividers LVPECL/LVDS LVPECL 0 o 800
EDCLVPTI0 | 1:10 LYPECL/HSTL with selectable input clock LVPECL/HSTL LVPECL 0103.5 GHz
COCLVPT1® | 1:10 LVPECL buffer with input mux LVPECL LVPECL DC to 3.5 GHz
EDCLVP215 | Duall:5 LVPECL buffer LVPECL LVPECL DC to 3.5 GHz
€OCLVD110A | 1:10 programmable LVDS clock LVDS LVDS 010 900
SN65IVEPTH | 1:2 ECL/PECL buffer ECL/PECL ECL/PECL 0to 3GHz
SNBSELTH 1:2 ECL/PECL buffer ECL/PECL ECL/PECL 0 to 2.5GHz
LDCLTg10 1:10 high-performance clock buffer LVDS CML 0t0 650
€DC203 6:6 inverter/clock driver CMOS CMO0S 0040
CDC204 6:6 inverter/clock driver CMOS CMOS 01080
CDC208 Dual 1:4 fanout, 3-state outputs TIL CMO0S 0t0 60
CDC3184 1:18 clock with I2C control interface LVTTL LVTTL 0t0 100
CDC319 1:10 clock with I2C control interface LVTTL LVTTL 0t0 140
CDC328A 1:6 fanout with selectable polarity TTL TTL 0to 100
CDC3204 1:6 fanout with selectable polarity TTL CMO0S 0t0 80
CDC337 1:8 clock with four 1x outputs, four 1/2x outputs, 3-state outputs TTL CMOS 0t0 80
€DC339 1:8 clock with four 1x outputs, four 1/2x outputs, 3-state outputs TIL CMOS 01080
CDC340 1:8 with fast tpd fanout TTL TTL/CMOS 0t0 80
CDC34T 1:8 with fast tpd fanout TTL TTL/CMOS 0t0 80
CDC351 1:10 with fast tpd fanout, 3-state outputs LVTTL LVTTL/LVCMOS 0t0 100
EDC3511 1:10 with fast tpd fanout, 3-state outputs LVTTL LVTTL/LVCMOS 01t0 100
CDC397 1:6 clock with selectable polarity and 3-state outputs TTL TIL 0t0 100
£DCV304 1:4 fanout for PCI-X and general apps LVTTL LVCMOS 0t0 200
EDCVF310 1:10 clock with 2 banks for general-purpose apps LVTTL LVTTL 0 to 200
EDCVF2310 | 1:10 clock with 2 banks for general-purpose apps, series output resistors LVTTL/LVCMOS LVTTL/LVCMOS %tt% 12%% ((\\/,%% - %%a
CDC2351 1:10 with fast tpd fanout, 3-state outputs, series output resistors LVTTL LVTTL/LVCMOS 0t0 100
CDCM1804 | 1:3 LVPECL -+ 1 LVCMOS with dividers LVPECL LVPECL/LVCMOS 800
CDCMI1802 | 1:1 LVCMOS + 1 LVPECL with dividers LVPECL LVPECL/LVCMOS 800
COCE18005 | 1:5 LVPECL/LVDS/LVCMOS buffer with dividers LVPECL/LVDS/LVCMOS | LVPECL/LVDS/LVCMOS DC to 1.5 GHz

PLL Clock Buffers
Device Description Input Level Output Level Frequency (MHz)
£DCV850 1:10 differential clock driver SSTL_2/universal SSTL_2 60 to 140
£DCV855 1:4 differential clock driver SSTL_2/ LVTTL SSTL_2 60 to 180
CDCv8sa 1:10 PLL differential clock driver for DDR 200/266/333, SSC SSTL_2/ LVTTL SSTL 2 60 to 200
COCV857A 1:10 PLL differential clock driver for DDR 200/266/333, SSC SSTL_2/ LVTTL SSTL 2 60 to 180
CDCV8578 1:10 PLL differential clock driver for DDR 200/266/333, SSC SSTL_2/ LVTTL SSTL_2 60 to 200
LOCVB578F | 1:10 PLL differential clock driver for DDR 200/266/333, SSC SSTL_2/ LVTTL SSTL 2 60 to 200
CDCVF857 | 1:10 PLL differential clock driver for DDR 200/266/333/400, SSC SSTL_2/ LVTTL SSTL_2 60 to 220

cks by Function

New products are listed in bold red.
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Device Ve (V) Propagation Delay Output Skew (max) (ps) Char. Temp. (°C) Package(s) Price*
Differential
LDCP1803 33 320 to 600 ps 30 ps —40t0 85 24/QFN 3.15
LDCLVPT 10 25/3.3 2300 370 ps 30 ps —4010 85 32/LQFP 5.55
COCLVP11? | 2.5/3.3V 230 to 370 ps 30 ps —40 t0 85 32LQFP/32QFN 6.10
COCLVPZ1B | 2.5/3.3V 230 to 370 ps 30 ps -40 t0 85 32/LQFP 6.10
COCLVD1104 25 3ns 30 ps (typ) —40 t0 85 32/TQFP 5.90
SNE5LVEP1T | 2.5/3.3 200 to 300 ps 15 ps ~40t0 85 8/S0IC, 8/MSOP 5.50
SNBSELTH 5 200 o 300 ps 15 ps —4010 85 8/S0IC, 8/MSOP 240
EDCLig10 1.8 3ns 64 ps ~40t0 85 48/QFN 6.00
€DC203 3.3 3.5106.1ns 0.7ns -251t0 70 20/S0IC 3.45
CDC204 5 29t05.7ns 1ns 2510 70 20/S0IC 3.00
¢DC208 5 36t011.7ns 1ns —40 0 85 20/S0IC 410
LDC318A 33 1.2104.5 ns 250 ps 01070 48/SSOP 1.45
C0C319 33 1.2t03.6ns 250 ps 01070 28/SSOP 1.50
EDC328A 5 1.5105.0ns 500 ps —4010 85 16/S01C/SSOP 3.55
£DC3294 5 1.7t059ns 600 ps ~40t0 85 16/S0IC 3.10
CDC337 5 4109 ns 900 ps —40t0 85 20/S0IC 4.20
CDC339 5 3to9ns 900 ps —4010 85 20/S0IC/SSOP 3.50
CDC340 5 2.8t04.8ns 600 ps 01070 20/S0IC 4.20
CDC347 5 31t049ns 600 ps 0t070 20/501C 450
CDC35H 33 3t04.2ns 500 ps 0t070 24/S0IC/SSOP 5.65
EDC351l 33 — 600 ps ~4010 85 24/S0IC/SSOP 5.65
CDC397 5 1.5105.0 ns 500 ps ~40t0 85 16/S0IC 3.40
E£DCV304 25/3.3 1.8103.0ns 100 ps -40t0 85 8/TSSOP 1.10
CDCVF31a 25/33 | 1.0t028ns(VDD=3.3V),1.3t04.0ns (VDD =25YV) | 150ps @3.3V,230 ps @ 2.5V —4010 85 24/TSSOP 2.05
CDCVF2310 25133 | 1.3102.8ns(VDD=3.3V),1.5t03.5ns (\DD=2.5V) | 100ps@3.3V,170ps @ 2.5V —4010 85 24/TSSOP 2.05
£DC2351 33 36t04.8ns 500 ps 01070 24/S01C/SSOP 5.20
CDCM1804 33 600 ps (LVPECL), 2.6 ns (LVCMOS) 30 ps (LVPECL), 1.6 ns (LVCMOS) —40t0 85 24/QFN 5.50
CDCM1802 33 600 ps (LVPECL), 2.6 ns (LVCMOS) 1.6 s (typ) —40t0 85 16/QFN 3.75
CDCE18005 33 4ns 75 ps -40 t0 85 48/QFN 5.96
Jitter (Peak-to-Peak [P-P] or Output Skew
Device Vee (V) Cycle-to-Cycle [C-C]) Phase Error (max) (ps) Char. Temp. (°C) Package(s) Price*
Zero-Delay PLL: Differential
C0CV850 25 C-C: +30 ps (100 to 133 MHz) —80/150 ps (133 MHz) 75 —40 t0 85 48/TSSOP 1.65
CDCV853 2.5 C-C: +50 ps (100 to 180 MHz) +100 ps (100 to 180 MHz) 50 -40 o0 85 28/TSSOP 1.60
LDCV857 25 C-C: =75 ps (100 to 200 MHz) ~150/50 ps (200 MHz) 75 0t085 48/TSSOP 3.90
CDCV857A 25 C-C: +50 ps (100 to 180 MHz) +100 ps (100 to 180 MHz) 75 0t085 48/TSSOP, 56/uBGA' 2.65
CDCV8578 2.5 C-C: +50 ps (100 to 200 MHz) | +50 ps (min/max) (100 to 200 MHz) 70 (typ) 0t070 48/TSSOP, 56/uBGA! 3.35
CDCVB57B| 25 C-C: =50 ps (100 to 200 MHz) | =50 ps (min/max) (100 to 200 MHz) 70 (typ) —40 0 85 48/TSSOP, 56/1BGA 3.35
CDCVF857 25 C-C: +35 ps (133 t0 200 MHz) | +50 ps (min/max) (100 to 200 MHz) 40 —4010 85 48/TSSOJ’|,£%OFN, 56/ | 3.35
" MicroStar BGA™.  *Suggested resale price in U.S. dollars in quantities of 1,000.
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PLL Clock Buffers (Continued) (Device parameters continued on next page.)
Output

Device Description Input Level Level Frequency (MHz)
Zero-Delay PLL: Differential

CDCU877 1:10 PLL differential clock driver for DDR2 applications, SSC SSTL_18 SSTL_18 10 to 400

CDCU877A | 1:10 PLL differential clock driver for DDR2 applications, SSC SSTL_18 SSTL_18 10 to 400

CDCU877B | 1:10 PLL differential clock driver for DDR2 400/533, SSC SSTL_18 SSTL_18 10 to 340

CDCUA877 | 1:10 PLL differential clock driver for DDR2 400~800, SSC, 8-mA output SSTL_18 SSTL_18 12510 410
CDCU2A877 | 1:10 PLL differential clock driver for DDR2 400~800, SSC, 16-mA output SSTL_18 SSTL_18 125 t0 410

General Purpose Clock Generator/Synthesizer

Device Description Input Level Output Level Frequency (MHz)
Programmable/SSC: Non VCXO0

CDCE706 3.3-V programmable 3-PLL clock generator with EEPROM Crystal/single-ended/differential 2'5]_\;%?';3'\/ <300
CDCE908 3.3-V programmable 3-PLL clock generator with EEPROM Crystal/single-ended/differential 2'5L\t,(1)-r3|_'3'v <167
CDC706 3.3-V programmable 3-PLL clock generator Crystal/single-ended/differential 2'5L\tr(’r?L3'V <300
CDC06 3.3-V programmable 3-PLL clock generator Crystal/single-ended/differential 2'5L\59|-?L3-V <167
€DCDLP223 | Clock synthesizer for DLP® Crystal LVTTL/HOLK 20 to 400
Programmable/SSC: VCXO0
CDCE913 1.8-V programmable 1-PLL VCXO clock synthesizer with 3.3-V outputs Crystal'CX0/single-ended 3.3-V LVTTL <230
ECDCEL91d | 1.8-V programmable 1-PLL VCXO clock synthesizer with 1.8-V outputs Crystal/VCXO/single-ended 1.8V LVTTL <230
EDCES23 1.8-V programmable 2-PLL VCXO clock synthesizer with 3.3-V outputs Crystal/VCX0/single-ended 3.3-V LVTTL <230
DDCEL925 | 1.8-V programmable 2-PLL VCXO clock synthesizer with 1.8-V outputs Crystal/VCX0/single-ended 1.8-V LVTTL <230
bﬁ_(:-§§_3-7_‘ 1.8-V programmable 3-PLL VCXO clock synthesizer with 3.3-V outputs Crystal/VCX0/single-ended 3.3-V LVTTL <230
CDCELO37 | 1.8-V programmable 3-PLL VCXO clock synthesizer with 1.8-V outputs CrystalVCXO/single-ended 1.8-V LVTTL <230
ECDCE94g 1.8-V programmable 4-PLL VCXO clock synthesizer with 3.3-V outputs Crystal/VCXO/single-ended 3.3-V LVTTL <230
tﬁ_c'g[gi_d 1.8-V programmable 4-PLL VCXO clock synthesizer with 1.8-V outputs Crystal/VCX0/single-ended 1.8-V LVTTL <230
Motherboard
£DC950 Differential clock synthesizer/driver for PC motherboards Crystal or other HSCL 33,148,100, 133
CDC360 200-MHz clock synthesizer/driver with spread-spectrum and device-control interface Crystal or other LVTTL, HCLK 33,148,100, 133
CDCRGTA 400-MHz Direct Rambus™ clock generator-lite, SSC CMOS RSé.igrggﬁ%t;us 300 to 400
EOCRE3A | 400-MHz Direct Rambus clock generator, SSC CMOS Rséigrﬁzﬁ%l;“s 26710 400
EOCERE3A | 533-MHz Direct Rambus clock generator, SSC CMOS Rséigézﬁ%‘;“s 26710 533
COCD5704 | XDR™ clock generator HCLK XDR RSL 300 to 667
SSC Generator

DCS50; 1 spread spectrum clock multiplier rystal o to
LDESHOZ | 1:1 spread lock multipl Crystal 3 oay 810108
EDESE03 | 1:1 spread spectrum clock multiplier LVCMOS 3 oa DCt0 110

New products are listed in bold red.

Clocks and Timing Guide Texas Instruments 2Q 2009


http://www.ti.com/sc/device/CDCUA877
http://www.ti.com/sc/device/CDCU877B
http://www.ti.com/sc/device/CDCU877A
http://www.ti.com/sc/device/CDCU877
http://www.ti.com/sc/device/CDCU2A877
http://www.ti.com/sc/device/CDCS503
http://www.ti.com/sc/device/CDCS502
http://www.ti.com/sc/device/CDCR83A
http://www.ti.com/sc/device/CDCR61A
http://www.ti.com/sc/device/CDCFR83A
http://www.ti.com/sc/device/CDCEL949
http://www.ti.com/sc/device/CDCEL937
http://www.ti.com/sc/device/CDCEL925
http://www.ti.com/sc/device/CDCEL913
http://www.ti.com/sc/device/CDCE949
http://www.ti.com/sc/device/CDCE937
http://www.ti.com/sc/device/CDCE925
http://www.ti.com/sc/device/CDCE913
http://www.ti.com/sc/device/CDCE906
http://www.ti.com/sc/device/CDCE706
http://www.ti.com/sc/device/CDCDLP223
http://www.ti.com/sc/device/CDCD5704
http://www.ti.com/sc/device/CDC960
http://www.ti.com/sc/device/CDC950
http://www.ti.com/sc/device/CDC906
http://www.ti.com/sc/device/CDC706

Selection Guide
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Jitter (Peak-to-Peak [P-P] or Cycle- Phase Output Skew

Device Ve (V) to-Cycle [C-C]) Error (max) (ps) Char. Temp. (°C) Package(s) Price*
Zero-Delay PLL: Differential
CDCUs77 1.8 C-C: +30 ps (190 to 340 MHz) +50 ps 35 —4010 85 52/56/uBGA', 40/QFN 2.80
CDcU877A 1.8 C-C: +30 ps (190 to 340 MHz) +50 ps 35 -40 0 85 52/56/uBGA’, 40/QFN 2.80
LDCU877H 1.8 C-C: +30 ps (190 to 340 MHz) +50 ps 25 ~40t0 85 52/L/BGA’ 2.80
EDCUABT? 18 C-C: +40 ps (200 to 333 MHz) +50 ps 35 —40 0 85 52/UBGA' 3.10
CDCU2A877, 1.8 C-C: 40 ps (160 to 410 MHz) +50 ps 35 0t070 52/LBGA' 3.10

Jitter (Peak-to-Peak [P-P]or Cycle-to- Char. Temp. Output Skew
Device Ve (V) Cycle [C-C]) Phase Error (°C) (max) (ps) Package(s) Price*
Programmable/SSC: Non VCXO0
CDCE708 33 60 ps (typ) — 200 —40t0 85 20/TSSOP 3.60
CDCE90q 33 60 ps (typ) — 200 01070 20/TSSOP 2.20
CDC706 33 60 ps (typ) — 200 —40t0 85 20/TSSOP 3.60
CDC306 33 60 ps (typ) — 200 0t070 20/TSSOP 2.20
CDCDLP223 3.3 Period jitter: +75 ps — — —40t0 85 20/TSSOP 2.90
Programmable/SSC: VCXO0
CDCE913 1.8/3.3 60 ps (typ) — 150 —4010 85 14/TSSOP 1.60
CDCEL91d | 1.8/33 60 ps (typ) — 150 —40t0 85 14/TSSOP 1.60
LDCEIs 1.8/3.3 60 ps (typ) — 150 —4010 85 16/TSSOP 1.80
LDCEL925 1.8/3.3 60 ps (typ) — 150 —4010 85 16/TSSOP 1.80
bDCE93? 1.8/3.3 60 ps (typ) = 150 -40t0 85 20/TSSOP 2.15
CDCEL937 | 1.8/3.3 60 ps (typ) = 150 -40t0 85 20/TSSOP 215
CDCE94g 1.8/3.3 60 ps (typ) — 150 -40t0 85 24/TSSOP 2.35
CDCELG4d | 1.8/3.3 60 ps (typ) — 150 -40t0 85 24/TSSOP 2.35
Motherboard
LDCI50 33 — = = 0085 48/TSSOP 1.30
CDC360 33 — — — 0t070 48/SS0P 1.75

CDCRBTA 1.8/3.3
EDCR83A 33
EDCFRE3A gl
£0Chs704 25
SSC Generator
EDES502 33
EDEs503 33

" MicroStar BGA™,

C-C: 100 ps (400 MHz)
C-C: 50 ps (400 MHz)

C-C: 40 ps (533 MHz)
C-C: 40 ps (300 to 635 MHz)

60 ps (typ)

60 ps (typ)

+100 ps

+100 ps

*Suggested resale price in U.S. dollars in quantities of 1,000.

0to 85

-40t0 85

-40t0 85

0to70

-40 to0 85

-40to 85
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16/TSSOP

24/SSOP

24/SSOP
28/TSSOP

8/TSSOP

8/TSSOP

2.00

2.95

0.95

0.95
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<1-ps RMS Jitter Generator/Synthesizers/Jitter Cleaners

Device Description Input Level Output Level
Integrated VCO

£DC421125 | Low-jitter clock generator for 125-MHz ethernet Crystal/single-ended LVPECL
€0C421 156 Iégm-rjrigfr clock generator for 156.25-MHz 10G Crystal/single-ended LVPECL
B0ca71312 Ié?r;l\é_rjr;gfr clock generator for 312.50-MHz 10G Crystal/single-ended LVPECL
€DC421706 | Low-jitter clock generator for 106.25-MHz fibre channel Crystal/single-ended LVPECL
£DC421212 | Low-jitter clock generator for 212.25-MHz fibre channel Crystal/single-ended LVPECL
£DC421700 | Low-jitter clock generator for 100-MHz PCI Express Crystal/single-ended LVPECL
£DC421250 | Low-jitter clock generator for 250-MHz PCI Express Crystal/single-ended LVPECL
CDCE421 | Flexible low-jitter clock generator, 10 MHz to 1.1 GHz Crystal/single-ended LVPECL
COCE62005 | 3:5 generator Crystal/differential/single-ended | LVPECL/LVDS/LVCMOS
EDEM6100% | 1:1 generator Crystal/differential/single-ended | LVPECL/LVDS/LVCMOS
EDCMB1002 | 1:2 generator Crystal/differential/single-ended | LVPECL/LVDS/LVCMOS
EDCM61004 | 1:4 generator Crystal/differential/single-ended | LVPECL/LVDS/LVCMOS
[EDCM7005 | Clock synchronizer and jitter cleaner LVCMOS/LVPECL LVCMOS/LVPECL
EDCE72014 | 2:10 synchronizer Differential/single-ended | LVPECL/LVDS/LVCMOS
Oscillator ICs

Device Description Input Level Output Level

PLL

EDCEAST qlﬁxgl-llez low-jitter clock generator, 10 MHz to Crystal/single-ended LVPECL

CDCE62005 | 3:5 generator Crystal/differential/single-ended LVE%L“;'B’SDS/
CDCMB1001, | 1:1 generator Crystal/differential/single-ended LVF;_I\E/%%%’SD S/
...... ' W LVPECL/LVDS/
CDCMB1002 | 1:2 generator Crystal/differential/single-ended LVCMOS
COCMBT004 | 1:4 generator Crystal/differential/single-ended LVE%%'S’SD S/

----- 1.8-V programmable 1-PLL VCXO clock synthesizer — |

CDCE913 with 3.3-V outputs Crystal/NVCX0/single-ended 3.3-VLVTTL

----- 1.8-V programmable 1-PLL VCXO clock synthesizer — §

CDCEL91 :{ with 1.8-V outputs Crystal/VCX0/single-ended 1.8-V LVTTL

P 1.8-V programmable 2-PLL VCXO clock synthesizer — §

CDCE923 with 3.3-V outputs Crystal/VCX0/single-ended 3.3-VLVTTL

----- 1.8-V programmable 2-PLL VCXO clock synthesizer — ¥

COCEL925 with 1.8-V outputs Crystal/VCX0/single-ended 1.8-V LVTTL

D RO T: 1.8-V programmable 3-PLL VCXO clock synthesizer — I

CDCESS? | ih 3.3V ST Crystal/VCX0/single-ended 3.3-V LVTTL

----- 1.8-V programmable 3-PLL VCXO clock synthesizer —_— ¥

CDCEL937, with 1.8-V outputs Crystal/VCX0/single-ended 1.8-V LVTTL

R 1.8-V programmable 4-PLL VCXO clock synthesizer — r

CDCE34Q | .coihd s Crystal/\VCX0/single-ended 3.3-VLVTTL

----- 1.8-V programmable 4-PLL VCXO clock synthesizer N |

CDCEL949 with 1.8-V outputs Crystal/VCX0/single-ended 1.8-V LVTTL

CDCS502 | 1:1 spread spectrum clock multiplier Crystal 33\/\6,\'7'\3-5["/

Non-PLL

‘ Oscillator IC with electronic calibration ‘

CDCEA0?

Crystal

emos |

(Device parameters continued on next page.)

Frequency (MHz)

125
156.25

312.5

106.25
212.5
100
250
11to0 1100
4.25t0 1175

62.5,74.25, 75,100, 106.25, 125, 150, 155.52, 156.25,
212.5, 250, 311.04, 312.5, 622.08, 625; LVCMOS output
frequency up to 250 MHz

62.5, 74.5, 75,100, 106.25, 125, 150, 155.52, 156.25,
212.5, 250, 311.04, 312.5, 622.08, 625; LVCMOS output
frequency up to 250 MHz

62.5,74.5, 75,100, 106.25, 125, 150, 155.52, 156.25,
212.5,250, 311.04, 312.5, 622.08, 625; LVCMOS output
frequency up to 250 MHz

0to 1500

1250

Frequency (MHz)

110 1100

4.25t0 1175

62.5,74.25,75,100,106.25, 125, 150, 155.52, 156.25, 212.5, 250,
311.04, 312.5, 622.08, 625; LVCMOS output frequency up to 250 MHz

62.5,74.5, 75,100, 106.25, 125, 150, 155.52, 156.25, 212.5, 250,
311.04,312.5,622.08, 625; LVCMOS output frequency up to 250 MHz

62.5,74.5, 75,100, 106.25, 125, 150, 155.52, 156.25, 212.5, 250,
311.04, 312.5, 622.08, 625; LVCMOS output frequency up to 250 MHz

<230

<230

<230

<230

<230

<230

<230

<230

810108

625 kHz to 100 MHz
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Clocks and Timing Guide

Texas Instruments 2Q 2009



http://www.ti.com/sc/device/CDCS502
http://www.ti.com/sc/device/CDCM7005
http://www.ti.com/sc/device/CDCM61004
http://www.ti.com/sc/device/CDCM61004
http://www.ti.com/sc/device/CDCM61002
http://www.ti.com/sc/device/CDCM61002
http://www.ti.com/sc/device/CDCM61001
http://www.ti.com/sc/device/CDCM61001
http://www.ti.com/sc/device/CDCEL949
http://www.ti.com/sc/device/CDCEL937
http://www.ti.com/sc/device/CDCEL925
http://www.ti.com/sc/device/CDCEL913
http://www.ti.com/sc/device/CDCE949
http://www.ti.com/sc/device/CDCE937
http://www.ti.com/sc/device/CDCE925
http://www.ti.com/sc/device/CDCE913
http://www.ti.com/sc/device/CDCE72010
http://www.ti.com/sc/device/CDCE62005
http://www.ti.com/sc/device/CDCE62005
http://www.ti.com/sc/device/CDCE421
http://www.ti.com/sc/device/CDCE421
http://www.ti.com/sc/device/CDCE401
http://www.ti.com/sc/device/CDC421312
http://www.ti.com/sc/device/CDC421250
http://www.ti.com/sc/device/CDC421212
http://www.ti.com/sc/device/CDC421156
http://www.ti.com/sc/device/CDC421125
http://www.ti.com/sc/device/CDC421106
http://www.ti.com/sc/device/CDC421100

Selection Guide |3

(Device parameters continued from previous page.)

EbcEaot

| 231033 |

*Suggested resale in U.S. dollars in quantities of 1,000)

—40 10 85

Clocks by Function )

Die, 8/QFN

Non-PLL

Price*

7.70
7.70

7.70

7.70
7.70
7.70
7.70
7.70
8.25

4.55

5.50

7.15

10.75

12.05

5.50

7.15

1.60

1.60

1.80

1.80

215

215

2.35

2.35

Jitter (Peak-to-Peak [P-P]or Output Skew Char. Temp.
Device Vee (V) Cycle-to-Cycle [C-C]) Phase Error (max) (ps) (°C) Packages(s)
Integrated VCO
313 — <1 psrms — —-40t0 85 24/QFN
&) — <1 ps rms = —40 to 85 24/QFN
383 — <1 psrms — —4010 85 24/QFN
88 — <1 psrms — —40 to 85 24/QFN
&3 — <1 psrms — —-40t0 85 24/QFN
3.3 — <1psrms — —40t0 85 24/QFN
3.3 — <1 psrms — —40t0 85 24/QFN
3.3 — <1psrms — —40t0 85 24/QFN
3.3 — <1 psrms TBD —40 to 85 48/QFN
3.3 — <1 psrms TBD —-40 10 85 20/QFN
Encmeigoa 33 — <1 psrms TBD —40t0 85 28/QFN
EDCme1004 33 = <1 psrms TBD —40t0 85 32/QFN
£DCM7004 33 <1psrms ‘ZOOp’; i 50 401085 64/BGA, 48/QFN
CDCE72010 33 — <1 psrms 50 -4010 85 64/QFN
Jitter (Peak-to-Peak [P-P]or Output Skew Char. Temp.
Device Vee (V) Cycle-to-Cycle [C-C]) Phase Error (max) (ps) (°C) Package(s)
CDCE42T! 3.3 — <1 psrms — -4010 85 Die, 24/QFN
CDCE62005 33 — <1 psrms TBD —40t0 85 48/QFN
COCM61001, 3.3 — <1 ps rms TBD —40 0 85 20/QFN
CDCM61002 33 = <1 psrms TBD -40t0 85 28/QFN
COCMB1004 33 — <1 psrms TBD 4010 85 32/QFN
COCE913 1.8/3.3 60 ps (typ) — 150 —40 0 85 14/TSSOP
CDCEL913 1.8/3.3 60 ps (typ) — 150 —40t0 85 14/TSSOP
CDCE923 1.8/3.3 60 ps (typ) — 150 —40t0 85 16/TSSOP
COCEL925 1.8/3.3 60 ps (typ) — 150 —4010 85 16/TSSOP
LDCE93? 1.8/3.3 60 ps (typ) — 150 -40 t0 85 20/TSSOP
CDCEL937, 1.8/3.3 60 ps (typ) — 150 —40t0 85 20/TSSOP
CDCE949 1.8/3.3 60 ps (typ) — 150 —4010 85 24/TSSOP
COCEL944 1.8/3.3 60 ps (typ) — 150 —4010 85 24/TSSOP
C0CS502 33 60ps (typ) — — —4010 85 8/TSSOP

0.95

TBD
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Memory Interface (Device parameters continued on next page.)

Device Description Input Level Output Level Frequency (MHz)

1:9 low-power PLL clock for PC133 and beyond apps, SSC LVTTL LVTTL 50t0 175
1:10 low-power PLL clock driver for PC133 and beyond apps, SSC LVTTL LVTTL 5010 175

DDR PLL
EDCV850 1:10 differential clock driver SSTL_2/Universal SSTL_2 60 to 140

£DCV853 1:4 differential clock driver SSTL_2/ LVTTL SSTL_2 60 to 180
CDCV857 1:10 PLL differential clock driver for DDR 200/266/333, SSC SSTL_2/ LVTTL SSTL_2 60 to 200
CDCV857A 1:10 PLL differential clock driver for DDR 200/266/333, SSC SSTL_2/ LVTTL SSTL_2 60 to 180
€DCVe578 1:10 PLL differential clock driver for DDR 200/266/333, SSC SSTL_2/ LVTTL SSTL_2 60 to 200
EDCVB57B 1:10 PLL differential clock driver for DDR 200/266/333, SSC SSTL_2/ LVTTL SSTL_2 60 to 200
£DCVF857, 1:10 PLL differential clock driver for DDR 200/266/333/400, SSC SSTL_2/ LVTTL SSTL_2 60 to 220

14-bit registered buffer with SSTL_2 inputs and outputs SSTL_2 SSTL_2 010 200

SN74SSTVI6859 | 13-bit to 26-bit registered buffer with SSTL_2 inputs and outputs SSTL_2 SSTL_2 0t0 200
SN74SSTV32852 | 24-bit to 48-bit registered buffer with SSTL_2 inputs and outputs SSTL_2 SSTL_2 0 to 200
________ 14-bit registered buffer with SSTL_2 inputs and outputs SSTL_2 SSTL_2 0to 250
-------- 13-hit to 26-bit registered buffer with SSTL_2 inputs and outputs SSTL_2 SSTL_2 0 to 500

24-bit to 48-bit registered buffer with SSTL_2 inputs and outputs SSTL_2 SSTL_2 0to 500

1:10 PLL differential clock driver for DDR2 applications, SSC SSTL_18 SSTL_18 10 to 400
CDCUs77) 1:10 PLL differential clock driver for DDR2 applications, SSC SSTL_18 SSTL_18 10 to 400
1:10 PLL differential clock driver for DDR2 400/533, SSC SSTL_18 SSTL_18 10 to 340
1:10 PLL differential clock driver for DDR2 400~800, SSC, 8-mA output SSTL_18 SSTL_18 12510 410

1:10 PLL differential clock driver for DDR2 400~800, SSC, 16-mA output SSTL_18 SSTL_18 12510 410

25-bit configurable registered buffer with SSTL_18 inputs and outputs SSTL_18 SSTL_18 0 to 500

25-hit configurable registered buffer with SSTL_18 inputs and outputs SSTL_18 SSTL_18 0to 500

25-bit configurable registered buffer with SSTL_18 inputs and outputs SSTL_18 SSTL_18 0to 500

'''''''''''' 25-bit configurable registered buffer with SSTL_18 inputs and outputs SSTL_18 SSTL_18 0to 500
_____ 25-Dit configurable registered buffer with address-parity test SSTL_18 SSTL_18 0to 500
---- 25-bit configurable registered buffer with address-parity test SSTL_18 SSTL_18 0to 500
SN74SSTUB32864 | 25-bit configurable registered buffer with SSTL_18 inputs and outputs SSTL_18 SSTL_18 0to 410
SN74SSTUB32866 | 25-bit configurable registered buffer with address-parity test SSTL_18 SSTL_18 0to0 410
74SSTUB32864A | 25-bit configurable registered buffer with SSTL_18 inputs and outputs SSTL_18 SSTL_18 0t0 410
74SSTUB32866A | 25-bit configurable registered buffer with address-parity test SSTL_18 SSTL_18 0t0 410
745$TUB32865 26-bit to 56-bit registered buffer with address-parity test SSTL_18 SSTL_18 010 410
FLE B 5A | 26-bit to 56-bit registered buffer with address-parity test, 12-mA output SSTL_18 SSTL_18 0to 410
74 868 | 26-bit to 56-bit registered buffer with address-parity test SSTL_18 SSTL_18 010410
i4 B 8@ 26-bit to 56-bit registered buffer with address-parity test, 12-mA output SSTL_18 SSTL_18 0to 410
SN74SSTEB32866 | 25-bit configurable registered buffer with address-parity test SSTL_18 SSTL_18 010 410

BN74SSQE32882 | 28-bit to 56-bit registered buffer with address-parity test and clock driver SSTL_15 SSTL_15 300 to 670

New products are listed in bold red. Preview products are listed in bold blue.
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(Device parameters continued from previous page.)

Device

EDCVE2510A

DDR PLL

CDCV853

COCv857

DDR Reglster

DDRZ PLL

" MicroStar BGA™.

Vee

(v)

33

2.5

2.5
2.5
2.5
2.5
2.5

2.5
2.5
2.5
2 5

1.8
1.8
18

1.8
1.8
1.8
1.8
1.8
1.8
1.8
1.8
1.8
1.8
1.8
1.8
1.8

Jitter (Peak-to-Peak [P-P]
or Cycle-to-Cycle [C-C])

C-C: 165 ps (typ) (100 to 166 MHz)
C-C: 165 ps (typ) (100 to 166 MHz)

C-C: =30 ps (100 to 133 MHz
C-C: +50 ps (100 to 180 MHz

( )
( )
C-C: £75 ps (100 to 200 MHz)
C-C: +£50 ps (100 to 180 MHz)
C-C: +50 ps (100 to 200 MHz)
C-C: +£50 ps (100 to 200 MHz)
C-C: £35 ps (133 to 200 MHz)

C-C: =30 ps (190 to 340 MHz)
C-C: +30 ps (190 to 340 MHz)
C-C: +30 ps (190 to 340 MHz)
C-C: +40 ps (200 to 333 MHz)
C-C: =40 ps (160 to 410 MHz)

Phase Error

+125 ps (66 to 166 MHz)
+125 ps (66 to 166 MHz)

~80/150 ps (133 MHz)
+100 ps (100 to 180 MHz)

—150/50 ps (200 MHz)
+100 ps (100 to 180 MHz)
+50 ps (min/max) (100 to 200 MHz)
+50 ps (min/max) (100 to 200 MHz)
+50 ps (min/max) (100 to 200 MHz)

+50 ps
+50 ps
+50 ps
+50 ps
+50 ps

*Suggested resale price in U.S. dollars in quantities of 1,000

Clocks by Application &)

Output Skew Char. Temp.

(max) (ps) (°C) Package(s) Price*
100 0to 85 24/TSSOP 2.40
100 0to 85 24/TSSOP 2.40

—40 to 85 48/TSSOP 1.65
50 —40 to 85 28/TSSOP 1.60
75 0to 85 48/TSSOP 3.90
75 0to 85 48/TSSOP, 56/uBGA1 2.65
70 (typ) 0to 70 48/TSSOP, 56/BGA! 3.35
70 (typ) —40t0 85 48/TSSOP, 56/uBGA! 3.35
40 —40 to 85 48/TSSOP, 48/0FN 56/ 3.35
JBGA
0to 70 48/TSSOP 1.95
— 0to 70 64/TSSOP, 56/QFN 2.55
— 0to 70 114/LFBGA 510
— 0to 70 48/TSSOP 1.95
— 0to70 64/TSSOP, 56/QFN 2.55
0to 70 114/LFBGA 5.10
—40 to 85 52/56/uBGA1 40/QFN 2.80
35 —40 to 85 52/56/yBGA", 40/QFN 2.80
25 —40 to 85 52/uBGA! 2.80
35 —40 to 85 52/uBGA! 3.10
0070 52/uBGA! 3.10
0to 70 96/LFBGA 6.15
— 0to 70 96/LFBGA 6.15
— 0to 70 96/LFBGA 6.15
— 0to 70 96/LFBGA 6.15
— 0to 70 96/LFBGA 7.10
= 0to70 96/LFBGA 7.10
— —40 to 85 96/LFBGA 3.80
— —40 to 85 96/LFBGA 3.80
— 0to 70 96/LFBGA 3.80
— —40 to 85 96/LFBGA 3.80
— —40 to 85 160/TFBGA 6.15
— —40 to 85 160/TFBGA 6.15
— —40 to 85 176/VFBGA 6.15
— —40 to 85 176/VFBGA 6.15

-100, +200

—40 to 85

96/LFBGA TBD

176/BGA

New products are listed in bold red. Preview products are listed in bold blue.
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Digital Media Systems

Device Description Input Level Output Level Frequency (MHz)
CDCES08 Programmable 3-PLL clock generator with EEPROM Crystal/single-ended/differential 2.510 3.3-V LVTTL <167
CDC5808 | 3-PLL-based clock generator for digital TV applications LVTTL LVTTL 1210 74
CDCVF2505 | 1:5 PLL clock driver for general purpose, SSC LVTTL LVTTL 24 t0 200
CDCR83A | 400-MHz Direct Rambus clock generator, SSC CMOS RSL6 (Rambus signaling) 267 t0 400
CDCFR83A | 533-MHz Direct Rambus clock generator, SSC CMO0S RSL6 (Rambus signaling) 267 t0 533
£DC904 Programmable 3-PLL clock generator Crystal/single-ended/differential 2.510 3.3-V LVTTL <167
CDCE949 | Programmable 4-PLL clock synthesizer with VCXO input Crystal/VCX0/single-ended LVTTL <230
LDCDLP223 | Clock synthesizer for DLP® Crystal LVTTL/HCLK 20 to 400
CDCD5704 | XDR clock generator HCLK XDR RSL 300 to 667
CDCE937 | Programmable 3-PLL synthesizer with VCX0 Crystal/single-ended/differential 2.5103.3-V LVTTL <230
EDCE925 | Programmable 2-PLL synthesizer with VCXO Crystal/single-ended/differential 2510 3.3-V LVTTL <230
COCE913 | Programmable 2-PLL synthesizer with VCXO Crystal/single-ended/differential 2.510 3.3-V LVTTL <230
CDCS502 | 1:1 SSC multiplier Crystal LVTTL 810108
CDCS503 | 1:1 SSC multiplier LVCMOS LVTTL DCt0 110
DSP and DaVinci™ Clocks
CDCV304 1:4 fanout for PCI-X and general apps LVTTL LVCMOS 0to 200
CDCVF2505 | 1:5 PLL clock driver for general purpose, SSC LVTTL LVTTL 24 t0 200
CDCVF2310 | 1:10 clock with 2 banks for general-purpose apps, series resistors LVTTL/LVCMOS LVTTL/LVCMOS 0t0 170 (VDD = 2.5 V),
010200 (VDD = 3.3V)
CDCE708 Programmable 3-PLL clock generator with EEPROM Crystal/single-ended/differential 2.5 10 3.3-V LVTTL <300
CDCE908 | Programmable 3-PLL clock generator with EEPROM Crystal/single-ended/differential 2.5 10 3.3-V LVTTL <167
CDCE913 | 1.8-V programmable 1-PLL VCXO clock synthesizer with 3.3-V outputs Crystal/VCX0/single-ended 3.3-V LVTTL <230
CDCEL913 | 1.8-V programmable 1-PLL VCXO clock synthesizer with 1.8-V outputs Crystal/VCX0/single-ended 1.8-V LVTTL <230
LDCES25 1.8-V programmable 2-PLL VCXO clock synthesizer with 3.3-V outputs Crystal/VCX0/single-ended 3.3-VLVTTL <230
COCEL925 | 1.8-V programmable 2-PLL VCXO clock synthesizer with 1.8-V outputs | Crystal/VCX0/single-ended 1.8-V LVTTL <230
LDCE93? 1.8-V programmable 3-PLL VCXO clock synthesizer with 3.3-V outputs Crystal/VCX0/single-ended 3.3-V LVTTL <230
EDCEL937 | 1.8-V programmable 3-PLL VCXO clock synthesizer with 1.8-V outputs | CrystalVCX0/single-ended 1.8-V LVTTL <230
CDCE949 | 1.8-V programmable 4-PLL VCXO clock synthesizer with 3.3-V outputs | Crystal/VCX0/single-ended 3.3-V LVTTL <230
COCEL949 | 1.8-V programmable 4-PLL VCXO clock synthesizer with 1.8-V outputs Crystal/VCX0/single-ended 1.8-V LVTTL <230
CDCR83M | 400-MHz Direct Rambus clock generator, SSC CMOS RSL6 (Rambus signaling) 267 to 400
CDCFR83A | 533-MHz Direct Rambus clock generator, SSC CMO0S RSL6 (Rambus signaling) 267 t0 533
)DCD5704 | XDR clock generator HCLK XDR RSL 300 to 667
CDCE908 Programmable 3-PLL clock generator with EEPROM Crystal/single-ended/differential 2.5-t0 3.3-V LVTTL <167
Programmable 3-PLL clock generator with EEPROM Crystal/single-ended/differential 2.5- 0 3.3-V LVTTL <300
1:5 PLL clock driver for general purpose, SSC LVTTL LVTTL 24 10 200
1.8-V programmable 1-PLL VCXO clock synthesizer with 3.3-V outputs Crystal/VCX0/single-ended 3.3-VLVTTL <230
1.8-V programmable 2-PLL VCXO clock synthesizer with 3.3-V outputs Crystal/VCX0/single-ended 3.3-VLVTTL <230
1.8-V programmable 3-PLL VCXO clock synthesizer with 3.3-V outputs Crystal/VCX0/single-ended 3.3-V LVTTL <230
1.8-V programmable 4-PLL VCXO clock synthesizer with 3.3-V outputs Crystal/VCX0/single-ended 3.3-V LVTTL <230

(Device parameters continued on next page.)

New products are listed in bold red.
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(Device parameters continued from previous page.)

Jitter (Peak-to-Peak [P-P] Output Skew Char. Temp.
Device Vee (V) or Cycle-to-Cycle [C-C]) Phase Error (max) (ps) (°C) Package(s) Price*
Audio/Video/IP-TV/IP-STB/Streaming Media
COCE906 33 60 ps (typ) — 200 0t0 70 20/TSSOP 2.20
£0C5808 3.3 P-P: 150 ps — — —40t0 85 20/TSSOP 2.15
CDCVF2505 3.3 C-C: 70 ps (typ) (66 to 200 MHz) — 150 —40 t0 85 8/TSSOP/SOIC 0.75
CDCR83A 33 C-C: 50 ps (400 MHz) +100 ps — —40 to 85 24/SSOP 1.75
CDCFR83A 3.3 C-C: 40 ps (533 MHz) +100 ps — —40 t0 85 24/SSOP 2.00
LDCI08 3.3 60 ps (typ) — 200 0to 70 20/TSSOP 2.20
CDCE949 | 1.8/2.5t03.3 60 ps (typ) — 150 ~40 t0 85 24/TSSOP 2.35
COCDLP273 3.3 Period jitter: +75 ps — — 01070 20/TSSOP 2.90
CDCD5704 25 C-C: 40 ps (300 to 635 MHz) — — 0to 70 28/TSSOP 2.95
CDCE937 | 1.8/25t03.3 60 ps (typ) = 150 —4010 85 20/TSSOP 2.15
EDCE925 | 1.8/2.5t03.3 60 ps (typ) — 150 —40 t0 85 16/TSSOP 1.80
COCE913 | 1.8/25t03.3 60 ps (typ) — 150 —40t0 85 14/TSSOP 1.60
EDCS502 3.3 60 ps (typ) = = —40t0 85 8/TSSOP 0.95
EDCS503 3.3 60 ps (typ) — = -4010 85 8/TSSOP 0.95
CDCV304 33 — 1.8 t0 3.0-ns propagation delay 100 —4010 85 8/TSSOP 1.10
COCYF2505 33 C-C: 70 ps (typ) (66 to 200 MHz) — 150 —40 to 85 8/TSSOP/SOIC 0.75
CDCVF2310 2.5/3.3 — 1.3 to 2.8-ns propagation delay 100 —40t0 85 24/TSSOP 2.05
COCE706 33 60 ps (typ) — 200 —40 t0 85 20/TSSOP 3.60
CDCE906 3.3 60 ps (typ) — 200 0t070 20/TSSOP 2.20
COCE913 | 1.8/25t03.3 60 ps (typ) — 150 —40 t0 85 14/TSSOP 1.60
EDCEL913 | 1.8/25103.3 60 ps (typ) — 150 —40t0 85 14/TSSOP 1.60
EDCES23 | 1.8/25t03.3 60 ps (typ) — 150 —4010 85 16/SSOP 1.80
EDCEL923 | 1.8/25103.3 60 ps (typ) — 150 —4010 85 16/SSOP 1.80
LDCE93? 1.8/2.5103.3 60 ps (typ) — 150 —40 to 85 20/TSSOP 2.15
EDCEL937 | 1.8/25t03.3 60 ps (typ) = 150 —40t0 85 20/TSSOP 2.15
CDCE949 | 1.8/25t03.3 60 ps (typ) — 150 —4010 85 24/TSSOP 2.35
LDCEL94d | 1.8/2.5t03.3 60 ps (typ) — 150 —40 to 85 24/TSSOP 2.35
COCR83A 33 C-C: 50 ps (400 MHz) +100 ps — —40 t0 85 24/SSOP 1.75
CDCFR83A 33 C-C: 40 ps (533 MHz) +100 ps — —40 to 85 24/SSOP 2.00
CDCD5704 25 C-C: 40 ps (300 to 635 MHz) — — 0t0 70 28/TSSOP 2.95
COCE06 33 60 ps (typ) — 200 0t0 70 20/TSSOP 2.20
CDCE706 3.3 60 ps (typ) — 200 —4010 85 20/TSSOP 3.60
COCVF2505 3.3 C-C: 70 ps (typ) (66 to 200 MHz) — 150 —40t0 85 8/TSSOP/SOIC 0.75
COCES13 1.8 60 ps (typ) — 150 —4010 85 14/TSSOP 1.60
EDCE925 1.8 60 ps (typ) — 150 ~40t0 85 16/TSSOP 1.80
EDCEa3? 1.8 60 ps (typ) — 150 ~40t0 85 20/TSSOP 215
CDCE949 1.8 60 ps (typ) — 150 —40t0 85 24/TSSOP 2.35
*Suggested resale price in U.S. dollars in quantities of 1,000. New products are listed in bold red.
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Data Communications (Ethernet, 1G Ethernet, 10G Ethernet, Fibre Channel, PCI Express, Serial ATA)

Device

Description

Clock Generator/Jitter Cleaner

=
(=2
=
@
(+)
=
o
—]
=
2L

W
Q
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Q
=
o
-
=
QD
=
o

EDCE7201d
EDCEG2003
EDCHi61001/)02/004
EDCMZ003

3:5 generatorjitter cleaner with integrated VCO
2:10 synchronizer/jitter cleaner with external
Vi

Synchronizer/jitter cleaner with external VCXO
Clock genrator with integrated VCO

3-PLL programmble clock synthesizer with
EEPROM

1:1/1:2/1:4 generator with integrated VCO

1:5 buffer with divider

Dual 1:5 LVPECL buffer

1:10 LVPECL buffer with input mux

1:10 LVPECL/HSTL with selectable input clock
1:10 programmable LVDS buffer

1:9 LVPECL buffer

1:3 LVPECL buffer with divider

1:3 LVPECL + 1:1 LVCMOS buffer with divider

1:1 LVPECL + 1:1 LVCMOS buffer with divider

1:10 CML buffer
1:4 LVCMOS buffer

1:10 buffer

1:10 buffer with series output resistor

1:18 buffer with I°C control

1:10 with 3-state output

1:8 low-power PLL clock with two banks, SSC

1:8 low-power 4x multiplier with two banks, SSC

1:1/1:2/1:4 generator with integrated VCO

1:1/1:2/1:4 generator with integrated VCO

1:1/1:2/1:4 generator with integrated VCO

Card
2:10 synchronizer/jitter cleaner with external VCXO
3:5 generator/jitter cleaner with integrated VCO

1:1/1:2/1:4 generator with integrated VCO

Synchronizer/jitter cleaner with external VCXO

Input Level

Crystal/differential/
single-ended

Differential/single-ended

Differential/single-ended
Crystal/single-ended

Crystal/differential/
single-ended

Crystal/differential/
single-ended

Differential/Single-ended

LVPECL
LVPECL
LVPECL/HSTL
LVDS
LVPECL
LVPECL/LVDS
LVPECL

LVPECL

LVDS
Single-ended

LVTTL/LVCMOS

Crystal/differential/single-ended

Crystal/differential/single-
ended

Crystal/differential/single-
ended

Differential/single-ended

Crystal/differential/single-ended
Crystal/differential/single-ended

Differential/single-ended

Output Level

LVPECL/LVDS/LVCMOS
LVPECL/LVDS/LVCMOS

LVPECL/LVCMOS
LVPECL
2.5-V/3.3-V LVTTL

LVPECL/LVDS/LVCMOS

LVPECL/LVDS/
LVCMOS

LVPECL
LVPECL
LVPECL
LVDS
LVPECL
LVPECL
LVPECL/LVCMOS

LVPECL/LVCMOS
CML

LVCMOS

LVTTL/LVCMOS

LVTTL/LVCMOS

LVTTL/LVCMOS
LVTTL

LVTTL

LVPECL/LVDS/LVCMOS

LVPECL/LVDS/LVCMOS

LVPECL/LVDS/LVCMOS

LVPECL/LVDS/LVCMOS

LVPECL/LVDS/LVCMOS
LVPECL/LVDS/LVCMOS

LVPECL/LVCMOS

(Device parameters continued on next page.)
Frequency (MHz)

4.251t0 1175

0101250

010 1500
1110 1100
0to 300
62.5,74.5,75,100,106.25, 125, 150, 155.52,

156.25,212.5, 250, 311.04, 312.5,622.08, 625;
LVCMOS output frequency up to 250 MHz

010 1500

010 3500
010 3500
010 3500
010 900
010 650
010 800
010 800

010 800

010 650
010200

010 200
O0to200at3.3V; Oto170at2.5V
0to0 100
0to0 100
810200

100 180

62.5,74.5,75,100, 106.25, 125, 150, 155.52,
156.25, 212.5, 250, 311.04, 312.5, 622.08, 625;
LVCMOS output frequency up to 250 MHz

62.5,74.5,75,100, 106.25, 125, 150, 155.52,
156.25, 212.5, 250, 311.04, 312.5, 622.08, 625;
LVCMOS output frequency up to 250 MHz

62.5,74.5,75,100, 106.25, 125, 150, 155.52,
156.25,212.5, 250, 311.04, 312.5, 622.08, 625;
LVCMOS output frequency up to 250 MHz

0101250

425101175

62.5,74.5,75,100, 106.25, 125, 150, 155.52,
156.25,212.5, 250, 311.04, 312.5, 622.08, 625;
LVCMOS output frequency up to 250 MHz
0to 1500

New products are listed in bold red.
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http://www.ti.com/sc/device/CDCVF310
http://www.ti.com/sc/device/CDCVF25084
http://www.ti.com/sc/device/CDCVF25081
http://www.ti.com/sc/device/CDCVF2310
http://www.ti.com/sc/device/CDCVF111
http://www.ti.com/sc/device/CDCV304
http://www.ti.com/sc/device/CDCP1803
http://www.ti.com/sc/device/CDCM7005
http://www.ti.com/sc/device/CDCM7005
http://www.ti.com/sc/device/CDCM61001
http://www.ti.com/sc/device/CDCM61001
http://www.ti.com/sc/device/CDCM61001
http://www.ti.com/sc/device/CDCM61001
http://www.ti.com/sc/device/CDCM61001
http://www.ti.com/sc/device/CDCM1804
http://www.ti.com/sc/device/CDCM1802
http://www.ti.com/sc/device/CDCLVP215
http://www.ti.com/sc/device/CDCLVP111
http://www.ti.com/sc/device/CDCLVP110
http://www.ti.com/sc/device/CDCLVD110A
http://www.ti.com/sc/device/CDCL1810
http://www.ti.com/sc/device/CDCE72010
http://www.ti.com/sc/device/CDCE72010
http://www.ti.com/sc/device/CDCE706
http://www.ti.com/sc/device/CDCE62005
http://www.ti.com/sc/device/CDCE62005
http://www.ti.com/sc/device/CDCE421
http://www.ti.com/sc/device/CDCE18005
http://www.ti.com/sc/device/CDC351
http://www.ti.com/sc/device/CDC351
http://www.ti.com/sc/device/CDC318A
http://www.ti.com/sc/device/CDCM61002
http://www.ti.com/sc/device/CDCM61004
http://www.ti.com/sc/device/CDCM61004
http://www.ti.com/sc/device/CDCM61004
http://www.ti.com/sc/device/CDCM61004
http://www.ti.com/sc/device/CDCM61002
http://www.ti.com/sc/device/CDCM61002
http://www.ti.com/sc/device/CDCM61002
http://www.ti.com/sc/device/CDCM61002
http://www.ti.com/sc/device/CDCM61004
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(Device parameters continued from previous page.)

Ethernet/10G Ethernet

3.3
33

3.3

<1 psrms

<1 psrms

<1 psrms

<1 ps rms

<1 ps rms
<1 ps rms

<1 psrms

*Suggested resale price in U.S. dollars in quantities of 1,000.

TBD
TBD

50

-40 10 85

—40 to 85

—40 to 85

-40 to 85

—40 to 85
-40 to 85

—40 to 85

Clocks by Application &)

Device Vee (V) Jitter Output Skew (ps) Char. Temp (°C) Package(s) *Price
Clock Generator/Jitter Cleaner
CDCE62005 33 <1 psrms TBD —4010 85 48/QFN 7.50
EDCE72010 3.3 <1 psrms 50 —401t0 85 64/QFN 10.95
CDCM7005 33 <1 psrms 50 —40 t0 85 64/BGA, 48/QFN 10.75
CDCE421 3.3 <1 psrms — -4010 85 24/QFN 7.70
CDCE708 33 60 ps typ 200 —4010 85 20/TSSOP 3.60
LOChi6T001, 3.3 <1 psrms TBD —40 to 85 20/QFN 4.20
CDCMG10 a% 28/QFN 5.00
£DCMET00: 32/QFN 6.50
COCE18003 33 - TBD 401085 48/QFN 596
CDCLVP215 25/33 — 30 —40t0 85 32/LQFP 6.10
COCLVPi13 25/33 — 30 ~40t0 85 32/LQFP 6.10
CDCLVP110 25/33 — 30 —40t0 85 32/LQFP 6.10
CDCLVD110A 25 = 30 —40t0 85 32/LQFP 5.90
CDCVFId 33 — 30 —401t0 85 28/PLCC 7.35
33 — 30 —40t0 85 24/QFN 315
— 30 ps (LVPECL) _
33 16 ns (VCMOR) 400 85 24/QFN 5.50
— 30 ps (LVPECL) N
33 16 s (VCMOR) 4010 85 16/QFN 375
1.8 — 64 —4010 85 48/QFN 6.00
25/3.3 = 100 —4010 85 8/TSSOP 1.10
25/3.3 — 150 ps at3.3V: 230 at 2.5V —4010 85 24/TSSOP 2.05
25/33 — 100 psat3.3V; 170 at 2.5V —40t0 85 24/TSSOP 2.05
£nc3isa 33 — 250 —4010 85 48/SSOP 1.45
£oc3sit 33 — 600 401085 24/S0IC/SSOP 565
CDCVF25081 C-C: +120 ps (75 B
33 180 M) 150 400 85 16/TSSOP 245
LOCVF25084 C-C: +100 ps (66
1200 M) 150 —40t0 85 16/TSSOP/SOIC 1.25

20/QFN 4.20
28/QFN 5.00
32/QFN 6.50
20/QFN 4.20
28/QFN 5.00
32/QFN 6.50

20/QFN 4.20
28/QFN 5.00
32/QFN 6.50
64/QFN 10.95
48/QFN 7.50
20/QFN 4.20
28/QFN 5.00
32/QFN 6.50
64/BGA, 48/QFN 10.75

New products are listed in bold red.
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http://www.ti.com/sc/device/CDCVF310
http://www.ti.com/sc/device/CDCVF25084
http://www.ti.com/sc/device/CDCVF25081
http://www.ti.com/sc/device/CDCVF2310
http://www.ti.com/sc/device/CDCVF111
http://www.ti.com/sc/device/CDCV304
http://www.ti.com/sc/device/CDCP1803
http://www.ti.com/sc/device/CDCM7005
http://www.ti.com/sc/device/CDCM7005
http://www.ti.com/sc/device/CDCM61004
http://www.ti.com/sc/device/CDCM61004
http://www.ti.com/sc/device/CDCM61004
http://www.ti.com/sc/device/CDCM61004
http://www.ti.com/sc/device/CDCM61004
http://www.ti.com/sc/device/CDCM61002
http://www.ti.com/sc/device/CDCM61002
http://www.ti.com/sc/device/CDCM61002
http://www.ti.com/sc/device/CDCM61002
http://www.ti.com/sc/device/CDCM61002
http://www.ti.com/sc/device/CDCM61001
http://www.ti.com/sc/device/CDCM61001
http://www.ti.com/sc/device/CDCM61001
http://www.ti.com/sc/device/CDCM61001
http://www.ti.com/sc/device/CDCM61001
http://www.ti.com/sc/device/CDCM1804
http://www.ti.com/sc/device/CDCM1802
http://www.ti.com/sc/device/CDCLVP215
http://www.ti.com/sc/device/CDCLVP111
http://www.ti.com/sc/device/CDCLVP110
http://www.ti.com/sc/device/CDCLVD110A
http://www.ti.com/sc/device/CDCL1810
http://www.ti.com/sc/device/CDCE72010
http://www.ti.com/sc/device/CDCE72010
http://www.ti.com/sc/device/CDCE706
http://www.ti.com/sc/device/CDCE62005
http://www.ti.com/sc/device/CDCE62005
http://www.ti.com/sc/device/CDCE421
http://www.ti.com/sc/device/CDCE18005
http://www.ti.com/sc/device/CDC351
http://www.ti.com/sc/device/CDC351
http://www.ti.com/sc/device/CDC318A
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© Clocks by Application

Data Communications (Ethernet, 1G Ethernet, 10G Ethernet, Fibre Channel, PCI Express, Serial ATA)

Output Char.
Frequency Skew Temp
evice Description Input Level Output Level (MHz2) Vee (V) Jitter (ps) (°C) Package(s) *Price
CDCLVPTIQ | 1:10 LVPECL/HSTL with selectable input clock LVPECL/HSTL LVPECL 0103500 | 2.5/3.3 — 30 | -40t085 | 32LQFP | 555
COCLVDT104 | 1:10 programmable LVDS buffer LVDS LVDS 010900 25 — 30 | -40t085 | 32LQFP | 590
EOCLVP218 | Dual 1:5 LVPECL buffer LVPECL LVPECL 0103500 | 2.5/3.3 — 30 | -40t085 | 32LQFP | 6.25
EOCLVPT1H | 1:10 LVPECL buffer with input mux LVPECL LVPECL 0103500 | 2.5/3.3 — 30 | -40t085 | 32LQFP | 6.10
COCET8005 | 1:5 buffer with divider Differential/ | LVPECLALVDS/ | 0t0o1500 | 3.3 — TBD | 401085 | 48/QFN | 596
single-ended LVCMOS
EDCEG2008 | 3:5 generatorjiter cleaner Crystal/differen- | LVPECL/AVDS/ | 4.25t0 | 33 | <lpsrms | TBD | —40t085  48/QFN | 7.50
with integrated VCO tial/single-ended LVCMOS 1175
CDCEZ06 3-PLL programmble clock Crystal/differen- | 2.5V/3.3V | 010300 | 33 | 60pstyp 200 | -40t085 | 20/TSSOP | 3.60
synthesizer with EEPROM tial/single-ended LVTTL
CDCL1S10 | 1:10 CML buffer LVDS CML 010650 | 1.8 — 64 | —40t085 | 48/QFN | 6.00
CDCV304 1:4 LVCMOS buffer Single-ended LVCMOS 010200 |25/3.3 — 100 | —40t085 | 8/TSSOP | 1.10
CDCVUF25084 | 1:8 low-power 4x multiplier LVTTL LVTTL 1010180 | 33 | C-C:=100 | 150 | —40t085  16/TSSOP/ | 1.25
with two banks, SSC ps (66 to SOIC
200 MHz)
CDCVF25081 | 1:8 low-power PLL clock LVTTL LVTTL 810200 33 | CC:+120 | 150 | —40t085 | 16/TSSOP | 2.45
with two banks, SSC ps(75to
180 MHz)
*Suggested resale in U.S. dollars in quantities of 1,000) New products are listed in bold red.
Real-Time Clocks
‘ Vg Level External NVSRAM ‘
Device (V) V¢ Tolerance (%)  CPU Supervisor Onboard NVSRAM Control Package(s) *Price
bq4802Y 5 10 Yes No Yes 28/S0IC/TSSOP 2.50
048021y 3 10 Yes No Yes 28/S0IC/TSSOP 2.50
£q4845 5 5 Yes No Yes 28/S0IC 2.50
badg45y 5 10 Yes No Yes 28/S0IC 2.50
ba4830Y 5 10 No 32Kx 8 No 28/DIP Module 10.50
bqd82sy 5 10 No 8Kx 8 No 28/DIP Module 9.50
bq4832y 5 10 No 32K x 8 No 32/DIP Module 12.50
bodsady 5 10 No 128K x 8 No 32/DIP Module 14.50
badg52y! 5 10 No 512K x 8 No 36/DIP Module 29.00
04847 5 5 Yes No Yes 28/DIP Module 4.95
badsazy 5 10 Yes No Yes 28/DIP Module 4.95
bad850Y 5 10 No 512K x 8 No 32/DIP Module 25.00
Address/Data Multiplexed
043285 5 10 No 114 bytes No 24/S0IC 2.10
b3285E 5 10 No 242 bytes No 24/S01C/SSOP 2.10
Dba3285L0 3 10 No 242 bytes No 24/SSOP 2.10
b3285LR 3 10 No 240 bytes No 24/SSOP 2.10
bq3287 5 10 No 114 bytes No 24/DIP Module 3.80
bq3287 5 10 No 114 bytes No 24/DIP Module 3.80
ba3287e 5 10 No 242 bytes No 24/DIP Module 3.80
ba3287EA 5 10 No 242 bytes No 24/DIP Module 3.80
b4285 5 10 No 114 bytes Yes 24/S0IC 2.35
bq4285E 5 10 No 114 bytes Yes 24/S0IC 2.35
004287 5 10 No 114 bytes Yes 24/DIP Module 4.30

*Suggested resale price in U.S. dollars in quantities of 1,000.
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http://www.ti.com/sc/device/CDCVF25084
http://www.ti.com/sc/device/CDCVF25081
http://www.ti.com/sc/device/CDCV304
http://www.ti.com/sc/device/CDCLVP215
http://www.ti.com/sc/device/CDCLVP111
http://www.ti.com/sc/device/CDCLVP110
http://www.ti.com/sc/device/CDCLVD110A
http://www.ti.com/sc/device/CDCL1810
http://www.ti.com/sc/device/CDCE706
http://www.ti.com/sc/device/CDCE62005
http://www.ti.com/sc/device/CDCE18005
http://www.ti.com/sc/device/bq4852Y
http://www.ti.com/sc/device/bq4850Y
http://www.ti.com/sc/device/bq4847Y
http://www.ti.com/sc/device/bq4847
http://www.ti.com/sc/device/bq4847
http://www.ti.com/sc/device/bq4845Y
http://www.ti.com/sc/device/bq4845
http://www.ti.com/sc/device/bq4845
http://www.ti.com/sc/device/bq4842Y
http://www.ti.com/sc/device/bq4832Y
http://www.ti.com/sc/device/bq4830Y
http://www.ti.com/sc/device/bq4822Y
http://www.ti.com/sc/device/bq4802Y
http://www.ti.com/sc/device/bq4802LY
http://www.ti.com/sc/device/bq4287
http://www.ti.com/sc/device/bq4285E
http://www.ti.com/sc/device/bq4285
http://www.ti.com/sc/device/bq3287EA
http://www.ti.com/sc/device/bq3287E
http://www.ti.com/sc/device/bq3287A
http://www.ti.com/sc/device/bq3287
http://www.ti.com/sc/device/bq3285LF
http://www.ti.com/sc/device/bq3285LD
http://www.ti.com/sc/device/bq3285E
http://www.ti.com/sc/device/bq3285

Resources I I

Literature @)

Literature with the number shown in the Lit. No. For More Information

Literature is available to download as column. Other literature is available at For more information, please visit
Acrobat Reader files at www-s.ti.com/sc/  www.ti.com/clockappnotes http://clocks.ti.com or contact your
techlit/litnumber by replacing lithumber nearest Tl Product Information Center

listed on the back cover.

Title Lit. No. Title Lit. No.

Defining Skew, Propagation-Delay, Phase Offset (Phase Error) £caa054 CDCE62005 as Clock Solution for High-Speed ADCs 5c2a094
Design and Layout Guidelines for the CDCVF2505 Clock Driver Bcaa0dy  DC-Coupling Between Differential LVPECL, LVDS, HSTL, and CML §02a062
Design Considerations for TI's CDCV857/CDCV857A DDR PLL Bcaa054 General Guidelines: CDC7005 as a Clock Synthesizer and Jitter Cleaner 5caa063
;ill‘tering Techniques: Isolating Analog and Digital Power Supplies in Scad0ad Phase noise (Jitter) Performance of CDC7005 with Different VCXOs E_CE_la:_Of:iz
$ PLL-Based CDC Devices S Using the CDC7005 as a 1:5 PECL Buffer w/Programmable Divider Ratio 56aa06(0
HSTL Clock Buffer Using the GDCV850 ?C_@"’l-o_id Basics of the CDC7005 Hold Function §caa07g
Interfacing Between LVPECL, LVDS, and CML 808058 phase Noise/Phase Jitter Performance of COCM7005 $caa077,
Jitter Performance of TI's CDC111/CDCVF111 60aa047  Recommended Terminations for the Differential Inputs of CDCE906/CDCE706 522081,
Output Jitter of CDC111/CDCVF111 in an ASIC Networking Application | ¢aa05%  Termination and Signal Integrity Guidelines scaa0sd
glsar:]% Itf;stg%clggzeﬁ?g IC(IJJUCt\‘/)%?g to Transform a Single-Ended Clock scaa0d]  Implementing a.CD(.)7005 Low-Jitter Clock Solution for High-Speed, High-IF ADC Dev . sj@a:o?i
Using Ti's CDGVFT11 with SLK2501 Serial Gigabit Transceiver for | ===z o L-ayout Guidelines for CDCLVPTTO CEY
SONET and Gigabit Ethernet Applications scaa0ad Using TI's CDCVF2310 and CDCVF25081 with TLK1501 Serial Transceiver s5caa064
Using Tr's CDCT11/CDCVF 11 with TLK3104SA Serial Transceiverfor | z =24 CDCE72010 s a Clocking Soluion for High-Speed Analog-to-Digital Converters §caa032
Gigabit Ethernet and Backplane Applications soads Phase Noise Performance and Jitter Cleaning Ability of CDCE72010 5caa0d1,
(UTSLIR% 2T(I)? /(13[5)g¥22()2%\11\l/|;23121/02I(7pé'c11r/1g7T1r211r/1§$8|1\l)er gcaad52  Using the CDCE72010 as a Frequency Synthesizer 8caa0ddd
= LAN and WAN Clock Generation and Muxing Using the CDCE62005 5caa09§

AC-Coupling Between Differential LVPECL, LVDS, HSTL and CML scaa0sd

Practical Consideration on Choosing a Crystal for CDCE(L)9xx Family Slea071
Clocking Recommendations for DM6446 Digital Video EVM with . U-500 Using the bq4845 for a Low-Cost RTC/NVSRAM Subsystem Slua03%
Single PLL aald U-502 Time-Base Oscillator for RTC IC sluagsd
VCXO Application Guideline for CDCE(L)9xx Family §caa0Ba  U-503 Using the bq3285/7E in a Green or Portable Environment §iua09a
CDCEB2005 Phase Noise and Jitter Cleaning Performance 8caadd3  Using RAM Clear Function with bg3285/bq3287A RTCs slyag52
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http://www.ti.com/clockappnotes
http://clocks.ti.com
http://www-s.ti.com/sc/techlit/scaa055
http://www-s.ti.com/sc/techlit/scaa045
http://www-s.ti.com/sc/techlit/scaa054
http://www-s.ti.com/sc/techlit/scaa048
http://www-s.ti.com/sc/techlit/scaa058
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http://www-s.ti.com/sc/techlit/scaa047
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http://www-s.ti.com/sc/techlit/scaa050
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http://www-s.ti.com/sc/techlit/scaa052
http://www-s.ti.com/sc/techlit/scaa059
http://www-s.ti.com/sc/techlit/slea071
http://www-s.ti.com/sc/techlit/scaa084
http://www-s.ti.com/sc/techlit/scaa085
http://www-s.ti.com/sc/techlit/scaa095
http://www-s.ti.com/sc/techlit/scaa094
http://www-s.ti.com/sc/techlit/scaa062
http://www-s.ti.com/sc/techlit/scaa063
http://www-s.ti.com/sc/techlit/scaa067
http://www-s.ti.com/sc/techlit/scaa060
http://www-s.ti.com/sc/techlit/scaa078
http://www-s.ti.com/sc/techlit/scaa077
http://www-s.ti.com/sc/techlit/scaa081
http://www-s.ti.com/sc/techlit/scaa080
http://www-s.ti.com/sc/techlit/slwa034
http://www-s.ti.com/sc/techlit/scaa057
http://www-s.ti.com/sc/techlit/scaa064
http://www-s.ti.com/sc/techlit/scaa092
http://www-s.ti.com/sc/techlit/scaa091
http://www-s.ti.com/sc/techlit/scaa090
http://www-s.ti.com/sc/techlit/scaa098
http://www-s.ti.com/sc/techlit/slua031
http://www-s.ti.com/sc/techlit/slua051
http://www-s.ti.com/sc/techlit/slua094
http://www-s.ti.com/sc/techlit/slua052

12| Cross Reference

Part Number Tl Replacement Code Part Number | Tl Replacement | Code Part Number Tl Replacement Code
AMI Semiconductor (Now On-Semi) Cypress Semiconductor (cont) Integrated Device Technology (IDT)

FS612509 COOVEZS09A CO0E25091 | @ 152 0 IcSot12-16 ODCVF2505 Q
--------- W152-1/-11 Q 1cS9112-17 CDCVF25081% Q
FS6377-01G F Wi52-11 Q  1cS91305 CDCVF2505% Q
Analog Devices (ADI Ll Q165917903 LDC319] a
AD9510 [ CDCE72010, COCMT0C P62 @ 1cS9179B-01 CDC318A% Q
AD9512 ~DCE18008 g W163-05 Q  csot857 CDCVF857
AD9516 CDCEG200 F 25053 ___ @ 1cs9211-01 “C0CRST! Q
AD9516-3 CDCE62009 F W232-10 1 0@.! QD9¥F25J 0 Q 1CS9212-01 CDCR83 P
ypress Semiconductor W40S11-02H Q0 \eso012-13 CDCERB3A Q
22110C-1 LoeRel, 0 waosi1-0x @ csg220-01 COCERE P
paceo e a zo805 0 |cs9248-150 T0C950 Q
el ng'i}ﬁﬁ-I 0z 4 10593701 EDCVB50 0
nggg %5%%3?0{ 8 Fairchild Semiconductor 1CS93716 COCVeE p
CY2212 COCR61AT s FMS72509 CVE2509% | Q |0S93v847 COCU8h P
CY2220 __ _Doogsel Q  FMS72510 OVF2510% | g 10S93V857 g %\1_85_7_3 Q
— QD_CE%%%;E%[%(S):E 371 e ——— 2 ICS95U877 - ng_%: . 8%_?_ Q
COCES4Q/CDCESRT: ICS95/857 " EDCVESTE g
£Y22389 COCE §9251- &l F HD74CDC2509B
. - ICS95V2F857A
0Y22391 9[1059-,‘5%%-%-937-* F HD74CDC2510B ICS95V850 CV850°
£DCE% ICS97U2ABT7A
CY2304NZ .(-:.D.-(E.\-/:j:.gﬂj. Q HD74CDC857B 1CS97U877A
CY2305 COCVF25054 Q
CY2308-1 Q  HD74CDCF2509B ICS97ULP877A
Cv23083 | CDCVF2508: P ICS97ULP8778
CY2310NZ | CDC31 Q0 HD7AcDCRsiop | SREXLERIEISN g lcsoruLpAg77A
CDCF25107 ICS9BUAES77A
ggg]gﬁ“g 8 HD74CDCV857 DCVE57A* IggggHLPf\BﬂA
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*Replacement Code Definitions: New products are listed in bold red.

S: The device is a DIRECT REPLACEMENT in functionality, parametrics, and pinout to the competitor’s device.

Q: The device has the SAME FUNCTIONALITY AND PINOUT as the competitor’s device but is NOT an exact equivalent.

P: The device has the SAME FUNCTIONALITY to the competitor’s device, but is not pinout compatible and/or parametrically equivalent.
F: The device has SIMILAR FUNCTIONALITY but is not functionally equivalent to the competitor’s device.
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Part Number
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NXP Semiconductor
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*Replacement Code Definitions:
S: The device is a DIRECT REPLACEMENT in functionality, parametrics, and pinout to the competitor’s device.

Q: The device has the SAME FUNCTIONALITY AND PINOUT as the competitor’s device but is NOT an exact equivalent.

P: The device has the SAME FUNCTIONALITY to the competitor’s device, but is not pinout compatible and/or parametrically equivalent.

F: The device has SIMILAR FUNCTIONALITY but is not functionally equivalent to the competitor’s device.
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