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Application Examples for the CDCUx877x PLL Family

Christian Schmoeller CDC - Clock Distribution Circuits

ABSTRACT
This application report provides examples of how to use the PLLs of the CDCUx877x
family.

The CDCUx877x PLLs are designed for use on the DDR2 Registered Dual Inline
Memory Modules (RDIMM). A differential input clock is required. The PLLs distributes
10 differential clock outputs to DDR2 DRAMSs or Registers.

This report provides information on the use of the PLL as zero delay buffer, as a simple
1:10 buffer, and on how to handle the differential output signal if only a single-ended
clock signal is needed.
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1 Application as Zero-Delay-Buffer
The CDCUx877x PLL family is used as a zero-delay-clock buffer on RDIMM modules.
It receives a differential clock from a Memory Controller, and distributes 10 differential clock outputs to 9,
18, or 32 DRAMSs and 1, 2, or 4 Registers. In custom designs, any other combination is possible. This
principle use is shown in Eigure 1.
To get a Zero delay buffer, the delay of all the differential clock outputs (to DRAMs and Registers) and the
delay of the Feedback path must be matched. If this is the case, there is ZERO DELAY between Point 1),
2), 3) and 4) in Eigure 1. Then, the clock signals at these points have the same phase.
To avoid violating the setup and hold timings at the register inputs, the delay of the differential input clock
(Ain and the pre register Address/Command signals (F in Eigure 1) must also be matched.
Note: Align the delay of different signals by aligning the trace length or/and using tuning capacitors.
CAUTION
When using the PLL as zero delay buffer, the user must take care that the
delays of the following Signals from are matched:
B=C(=DandA=F
Register
F) DRAMpAr«:cér:gsisslt(;?mmand, i.e. SSTUX3286x G) DRAI\géidé:Zissl::e?mmand,
v pwf1200
Point 4) D) Differential Output Clock
to Register
Point 3)
Yj
B) Differential Output Clock
oL Y; 1200 :
CDCUX877x DRAM
A) Differential Input Clock
1200 ¢ [cK FBOUT
Memory - FBIN
Point 1)
Controller MW 120 Q
/ C) Differential Feedback Path
Point 2)
E) DRAM I/0
Note: Clock at Points 1), 2), 3) and 4) have the same phase.
Figure 1. Principle Use of the CDCUx877x PLL on RDIMM Modules
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2 Application as 1:10 Clock Buffer

When AVDD is tied to GND, the PLL is in bypass mode. Now, it behaves like a differential 1:10 clock
Buffer (see Figure 2).

CAUTION

When using the CDCUx877x as a 1:10 Buffer, the parameters specified in the
data sheet are no longer valid. In this mode, the PLL is turned off, so the user
has no jitter cleaning or lock functionality.

CK, CK# Y[0:9], Y#[0:9]

CDCUx877x

Figure 2. The CDCUx877x Used as 1:10 Clock Buffer

3 Switching Into Bypass Mode

To switch into bypass mode during operation, a circuit like the one shown in is recommended.
For this example an analog SPDT switch TS5A6547 is used.

VDD (1.8 V)

Digital Control Input V, :

V| =Low =>PLL on

VDD (1.8 V) V| = High => PLL bypass o o
| g g
> >
vy
o Y
1 com AVDD
NO 3
SPDT Switch 4.7uF 0.1uF 2200pF
= Rgn = ~0.6Q
Rdown = 50Q 'ON
Example: TI TS5A6542 C DC UX877X
Vo, V+ =3.3V..5V
AGND
=) a
f— z z
- — © ©

I

Figure 3. Example Circuit for Switching PLL Into Bypass Mode
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4 Using Differential Outputs for Single Ended Inputs
The output stages of the CDCUx877x PLLs are designed for differential use. However, to drive a
single-ended clock input, use of a load as shown in is recommended. Terminate the differential
Signal with 120 Q (if the trace impedance is 60 Q), and connect one side of the termination to the
single-ended input. Connect the other end of the termination to a dummy load. This should be a R/C load
that equals the load of the input stage. If the R value of the input stage load is not known, use only a
capacitor for the dummy load.
Z2=600Q
CDCx877x
Differential $C
Output Single Ended
R Input
c .
R*g
—
* If value of R is unknown use 0 Q. B
Figure 4. Example Termination for Differential Signal That Drives a Single-Ended Input Stage
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IMPORTANT NOTICE

Texas Instruments Incorporated and its subsidiaries (TI) reserve the right to make corrections, modifications, enhancements, improvements,
and other changes to its products and services at any time and to discontinue any product or service without notice. Customers should
obtain the latest relevant information before placing orders and should verify that such information is current and complete. All products are
sold subject to TI's terms and conditions of sale supplied at the time of order acknowledgment.

Tl warrants performance of its hardware products to the specifications applicable at the time of sale in accordance with TI's standard
warranty. Testing and other quality control techniques are used to the extent Tl deems necessary to support this warranty. Except where
mandated by government requirements, testing of all parameters of each product is not necessarily performed.

Tl assumes no liability for applications assistance or customer product design. Customers are responsible for their products and
applications using TI components. To minimize the risks associated with customer products and applications, customers should provide
adequate design and operating safeguards.

TI does not warrant or represent that any license, either express or implied, is granted under any TI patent right, copyright, mask work right,
or other Tl intellectual property right relating to any combination, machine, or process in which Tl products or services are used. Information
published by TI regarding third-party products or services does not constitute a license from TI to use such products or services or a
warranty or endorsement thereof. Use of such information may require a license from a third party under the patents or other intellectual
property of the third party, or a license from Tl under the patents or other intellectual property of TI.

Reproduction of Tl information in Tl data books or data sheets is permissible only if reproduction is without alteration and is accompanied
by all associated warranties, conditions, limitations, and notices. Reproduction of this information with alteration is an unfair and deceptive
business practice. Tl is not responsible or liable for such altered documentation. Information of third parties may be subject to additional
restrictions.

Resale of Tl products or services with statements different from or beyond the parameters stated by Tl for that product or service voids all
express and any implied warranties for the associated TI product or service and is an unfair and deceptive business practice. Tl is not
responsible or liable for any such statements.

Tl products are not authorized for use in safety-critical applications (such as life support) where a failure of the Tl product would reasonably
be expected to cause severe personal injury or death, unless officers of the parties have executed an agreement specifically governing
such use. Buyers represent that they have all necessary expertise in the safety and regulatory ramifications of their applications, and
acknowledge and agree that they are solely responsible for all legal, regulatory and safety-related requirements concerning their products
and any use of Tl products in such safety-critical applications, notwithstanding any applications-related information or support that may be
provided by TI. Further, Buyers must fully indemnify Tl and its representatives against any damages arising out of the use of Tl products in
such safety-critical applications.

Tl products are neither designed nor intended for use in military/aerospace applications or environments unless the Tl products are
specifically designated by Tl as military-grade or "enhanced plastic." Only products designated by Tl as military-grade meet military
specifications. Buyers acknowledge and agree that any such use of Tl products which Tl has not designated as military-grade is solely at
the Buyer's risk, and that they are solely responsible for compliance with all legal and regulatory requirements in connection with such use.

Tl products are neither designed nor intended for use in automotive applications or environments unless the specific Tl products are
designated by Tl as compliant with ISO/TS 16949 requirements. Buyers acknowledge and agree that, if they use any non-designated
products in automotive applications, TI will not be responsible for any failure to meet such requirements.
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