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Using the CDC7005 as a 1:5 PECL Buffer With a
Programmable Divider Ratio on Each Output

Justo Lapiedra ........................................................................................ ICP-Clock DIstribution Circuits

ABSTRACT

The CD7005 is a clock synchronizer that can also be used as a simple PECL clock buffer with divide by 1,
/2, /4, /8, or /16 option. The divide ratio can be changed independently for each output through the serial
port interface (SPI).

This application note shows how to use the CDC7005 as a PECL clock buffer. The document is optimized
to simplify design work and understanding of the CDC7005 in this clock buffer application. Therefore, a
new pin name assignment is given. The essential features of the CDC7005 when used as a PECL buffer
are given in this report, while the unused building blocks of the CDC7005 (e.g., the PLL) are taken out of
the documentation.

See the CDC7005 data sheet (SCAS685) for further information.
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1 Feature List and Simplified Package Drawing
• Frequency Range Up to 800 MHz
• Supports Five Differential LVPECL Outputs
• Each Output Frequency Is Selectable by x1, /2, /4, /8, /16
• All Outputs Are Synchronized With Low Output Skew
• SPI Controllable Division Setting
• 3.3-V Power Supply
• High Performance 1:5 PLL Clock Buffer and Divider
• Packaged in 64-Pin BGA (0,8 mm Pitch – ZVA)
• Industrial Temperature Range –40°C to 85°C
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2 Device Description

The CDC7005 1:5 PECL buffer is a high-performance, low-phase noise and low skew clock buffer and
clock divider. The supported frequency range of operation is up to 800 MHz. Each of the five differential
LVPECL outputs is programmable by a serial peripheral interface (SPI). The SPI allows individual control
of the frequency and enable/disable state of each output. The device operates in 3.3-V environment. The
built-in latches ensure that all outputs are synchronized.

At power up, the configuration of the five outputs is as follows:

Y0 - div1 Y1 - div2 Y2 - div4 Y3 - div8 Y4 - div8

The CDC7005 is characterized for operation from –40°C to 85°C.

3 Functional Block Diagram
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4 Pin Description

PIN
TYPE DESCRIPTION

NAME NO.

F1, H2, H4, H6,Y[0:4] O LVPECL outputG8

G1, H3, H5, H7,Y[0:4]_B O LVPECL output invertedF8

D7, E3-E8, F7,
VCC G2-G7, A6, Power 3.3-V supply

C3-C7

A5, B1-B8, C2,GND Ground GroundD2-D6, E2, F2-F6

LVCMOS input, control load enable for serial programmable interface (SPI), withCTRL_LE A1 I hysteresis

CTRL_CLK A2 I LVCMOS input, serial control clock input for SPI, with hysteresis

CTRL_DATA A3 I LVCMOS input, serial control data input for SPI, with hysteresis

LVCMOS input, asynchronous power down (PD) signal active on low. Switches all
PWRDN H1 I current sources off, resets all dividers, and 3-states all outputs, has internal 150-kΩ

pullup resistor

LVCMOS input, asynchronous reset signal active on low. Resets all dividers; hasRESET H8 I internal 150-kΩ pullup resistor

CLK D1 I LVPEC input

CLKB E1 I Complementary LVPECL input

A4, A7, A8, C1, Not connected: These pins must be left unconnected and are not allowed to be tiedNC OC8, D8 to VCC or GND.
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5 Programming the SPI Interface

The serial interface of the CDC7005 is a simple SPI-compatible interface for writing to the registers of the
device. It consists of three control lines CTRL_CLK, CTRL_DATA, and CTRL_LE. There are three 32 bit
wide registers, which can be addressed by the two LSB of a transferred word (bit 0 and bit 1). Every
transmitted word must have 32 bits, starting with MSB. Each word can be written separately.

The transfer is initiated with the falling edge of CTRL_LE; as long as CTRL_LE is high, no data can be
transferred. During CTRL_LE, low data can be written. The data has to be applied at CTRL_DATA and
has to be stable before the rising edge of CTRL_CLK. The transmission is finished by a rising edge of
CTRL_LE.

Figure 1. Timing Diagram SPI Control Interface
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5.1 Word 0

POWER UP PINBIT BIT NAME DESCRIPTION / FUNCTION TYPE CONDITION AFFECTED

Reserved0 0 ReservedAlways write the same bits to these cells as given in the row: power up conditions

1 0

2 1

3 1

4 1

5 1

6 1

7 1

8 1

9 0

10 0

11 0

12 0

13 0

14 0

15 0

16 0

17 0

18 1

19 0

20 0

21 1

22 Y03St Y0 3-state (1 = output enabled) W 1 F1, G1

23 Y13St Y1 3-state (1 = output enabled) W 1 H2, H3
Output24 Y23St Y2 3-state (1 = output enabled) W 1 H4, H53-State

25 Y33St Y3 3-state (1 = output enabled) W 1 H6, H7

26 Y4St Y4 3-state (1 = output enabled) W 1 G8, F8

Reserved27 1 ReservedAlways write the same bits to these cells as given in the row: power up conditions

28 0

29 1

30 1

31 0
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5.2 Word 1

PINPOWER UPBIT BIT NAME DESCRIPTION / FUNCTION TYPE AFFECTECONDITION D

Reserved0 1 ReservedAlways write the same bits to these cells as given in the row: power up conditions

1 0

2 1

3 1

4 1

5 1

6 1

7 1

8 1

9 0

10 0

11 0

12 0

13 0

14 0

15 MUX00 MUX0 MUX0 Select Bit 0 W 0 F1, G1

16 MUX01 MUX0 Select Bit 1 W 0 F1, G1

17 MUX02 MUX0 Select Bit 2 W 0 F1, G1

18 MUX10 MUX1 MUX1 Select Bit 0 W 1 H2, H3

19 MUX11 MUX1 Select Bit 1 W 0 H2, H3

20 MUX12 MUX1 Select Bit 2 W 0 H2, H3

21 MUX20 MUX2 MUX2 Select Bit 0 W 0 H4, H5

22 MUX21 MUX2 Select Bit 1 W 1 H4, H5

23 MUX22 MUX2 Select Bit 2 W 0 H4, H5

24 MUX30 MUX3 MUX3 Select Bit 0 W 1 H6, H7

25 MUX31 MUX3 Select Bit 1 W 1 H6, H7

26 MUX32 MUX3 Select Bit 2 W 0 H6, H7

27 MUX40 MUX4 MUX4 Select Bit 0 W 1 G8, F8

28 MUX41 MUX4 Select Bit 1 W 1 G8, F8

29 MUX42 MUX4 Select Bit 2 W 0 G8, F8

Reserved30 1 ReservedAlways write the same bits to these cells as given in the row: power up conditions

31 0

5.3 Word 2 and Word 3

SPI word 2 and word 3 are not required to be programmed for using the CDC7005 as a PECL clock
divider and/or buffer.
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