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The MPC991 is a 3.3 V compatible, PLL based ECL/PECL clock driver.

The fully differential design ensures optimum skew and PLL jitter
performance. The performance of the MPC991 makes the device ideal for
Workstation, Mainframe Computer and Telecommunication applications.
The MPC991 offers a differential ECL/PECL input for applications which
need to lock to an existing clock signal. It also offers a secondary
single–ended ECL clock for system test capabilities.

• Fully Integrated PLL

• Output Frequency up to 400 MHz

• ECL/PECL Inputs and Outputs

• Operates from a 3.3 V Supply

• Output Frequency Configurable

• TQFP Packaging

• ±50 ps Cycle–to–Cycle Jitter

The MPC991 offers three banks of outputs which can each be
programmed via the the four fsel pins of the device. There are 16 different
output frequency configurations available in the device. The configurations
include output ratios of 1:1, 2:1, 3:1, 3:2, 4:1, 4:3, 4:3:1 and 4:3:2. The
programming table in this data sheet illustrates the various programming
options. The SYNC output monitors the relationship between the Qa and Qc
output banks. The output pulses per the timing diagrams in this data sheet
signal the coincident edges of the two output banks. This feature is useful
for non binary relationships between output frequencies (i.e., 3:2 or 4:3
relationships). The Sync_Sel input toggles the Qd outputs between sync
signals and extensions to the Qc bank of outputs.

The MPC991 provides a separate output for the feedback to the PLL. This allows for the feedback frequency to be programmed
independently of the other outputs allowing for unique input vs output frequency relationships. The fselFB inputs provide 6 different
feedback frequencies from the QFB differential output pair.

The MPC991 features an external differential ECL/PECL feedback to the PLL. This external feedback feature allows the
MPC991 to be used as a “zero” delay buffer. The propagation delay between the input reference and the output is dependent on
the input reference frequency. The selection of higher reference frequencies will provide near zero delay through the device.

The PLL_En, Ref_Sel and the Test_Clk input pins provide a means of bypassing the PLL and driving the output buffers directly.
This allows the user to single step a design during system debug. Note that the Test_Clk input is routed through the dividers so that
depending on the programming several edges on the Test_Clk input will be needed to get corresponding edge transitions on the
outputs. The VCO_Sel input provides a means of recentering the VCO to provide a broader range of VCO frequencies for stable
PLL operation.

If the frequency select or the VCO_Sel pins are changed during operation, a master reset signal must be applied to ensure
output synchronization and phase–lock. If the VCO is driven beyond its maximum frequency, the VCO can outrun the internal
dividers when the VCO_Sel pin is low. This will also prevent the PLL from achieving lock. Again, a master reset signal will need to
be applied to allow for phase–lock. The device employs a power–on reset circuit which will ensure output synchronization and PLL
lock on initial power–up.
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Figure 1. 52–Lead Pinout (Top View)

FUNCTION TABLE 1

INPUTS OUTPUTS

fsel3 fsel2 fsel1 fsel0 Qa Qb Qc

0 0 0 0 ÷2 ÷2 ÷2
0 0 0 1 ÷2 ÷2 ÷4
0 0 1 0 ÷2 ÷4 ÷4
0 0 1 1 ÷2 ÷2 ÷6
0 1 0 0 ÷2 ÷6 ÷6
0 1 0 1 ÷2 ÷4 ÷6
0 1 1 0 ÷2 ÷4 ÷8
0 1 1 1 ÷2 ÷6 ÷8
1 0 0 0 ÷2 ÷2 ÷8
1 0 0 1 ÷2 ÷8 ÷8
1 0 1 0 ÷4 ÷4 ÷6
1 0 1 1 ÷4 ÷6 ÷6
1 1 0 0 ÷4 ÷6 ÷8
1 1 0 1 ÷6 ÷6 ÷8
1 1 1 0 ÷6 ÷8 ÷8
1 1 1 1 ÷8 ÷8 ÷8
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FUNCTION TABLE 2

fselFB2 fselFB1 fselFB0 QFB

0
0
0
0

0
0
1
1

0
1
0
1

÷2
÷4
÷6
÷8

1
1
1
1

0
0
1
1

0
1
0
1

÷8
÷16
÷24
÷32

FUNCTION TABLE 3

Control Pin Logic ‘0’ Logic ‘1’

PLL_En Enable PLL Bypass PLL
VCO_Sel fVCO fVCO/2
Ref_Sel ECL/PECL Test_Clk

MR — Reset Outputs
SYNC_Sel SYNC Outputs Match Qc Outputs

Figure 2. MPC991 Logic Diagram
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+�2���34�,

+�2���34�,

+�2���34�,

+�2���34�,

+�2���34�,

+�2���34�,

+�2���34�,

+�2���34�,

NOTE: ECL_Clk, Ext_FB have internal pulldowns, while ECL_Clk, Ext_FB 
have external pullups to ensure stability under open input conditions.
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Figure 3. Timing Diagrams

�.

��� ����

�


�5�
 +��, ���

�.

��� ����

�


�5�
 +��,

�.

	�� ����

�


�5�
 +��,

�.

	�� ����

�


�5�
 +��,

�.


�	 ����

�


�5�
 +��,



5MOTOROLA

ECL DC CHARACTERISTICS (TA = 0° to 70°C, VCCA = VCCI = VCCO = 0 V, GNDI = –3.3 V ±5%, Note 1.)

0°C 25°C 70°C

Symbol Characteristic Min Typ Max Min Typ Max Min Typ Max Unit

VOH Output HIGH Voltage –1.3 –0.7 –1.3 –1.0 –0.7 –1.3 –0.7 V

VOL Output LOW Voltage –2.0 –1.4 –2.0 –1.7 –1.4 –2.0 –1.4 V

VIH Input HIGH Voltage –1.1 –0.9 –1.1 –0.9 –1.1 –0.9 V

VIL Input LOW Voltage –1.8 –1.5 –1.8 –1.5 –1.8 –1.5 V

VPP Minimum Input Swing 500 500 500 mV

VCMR Common Mode Range VCC
–1.3V

VCC
–0.5V

VCC
–1.3V

VCC
–0.5V

VCC
–1.3V

VCC
–0.5V

V

IIH Input HIGH Current 150 150 150 µA

IGNDI Power Supply Current 200 240 200 240 200 240 mA

1. Refer to Motorola Application Note AN1545/D “Thermal Data for MPC Clock Drivers” for thermal management guidelines.

PECL DC CHARACTERISTICS (TA = 0° to 70°C, VCCA = VCCI = VCCO = 3.3 V ±5%, GNDI = 0 V, Note 2.)

0°C 25°C 70°C

Symbol Characteristic Min Typ Max Min Typ Max Min Typ Max Unit

VOH Output HIGH Voltage (Note 3.) 2.0 2.6 2.0 2.3 2.6 2.3 2.6 V

VOL Output LOW Voltage (Note 3.) 1.3 1.9 1.3 1.6 1.9 1.3 1.9 V

VIH Input HIGH Voltage (Note 3.) 2.2 2.4 2.2 2.4 2.2 2.4 V

VIL Input LOW Voltage (Note 3.) 1.5 1.8 1.5 1.8 1.5 1.8 V

VPP Minimum Input Swing 500 500 500 mV

VCMR Common Mode Range VCC
–1.3V

VCC
–0.5V

VCC
–1.3V

VCC
–0.5V

VCC
–1.3V

VCC
–0.5V

V

IIH Input HIGH Current 150 150 150 µA

IGNDI Power Supply Current 200 240 200 240 200 240 mA

2. Refer to Motorola Application Note AN1545/D “Thermal Data for MPC Clock Drivers” for thermal management guidelines.
3. These values are for VCC = 3.3V. Level Specifications will vary 1:1 with VCC.

AC CHARACTERISTICS (TA = 0° to 70°C, VCCA = VCCI = VCCO = 3.3 V ±5%, Termination of 50 Ω to VCC – 2.0 V)

Symbol Characteristic Min Typ Max Unit Condition

tr, tf Output Rise/Fall Time 0.2 1.0 ns 20% to 80%

tpw Output Duty Cycle 47.5 50 52.5 %

tos Output-to-Output Skew Same Frequency
Different Frequencies

150
250

250
350

ps

fVCO PLL VCO Lock Range VCO_Sel = ‘0’
VCO_Sel = ‘1’

400
200

800
400

MHz FB ÷8 to ÷32 (Note 4.)
FB ÷4 to ÷32

tpd Ref to Feedback Offset 75 250 425 ps fref = 50MHz (Note 5.)

fmax Maximum Output Frequency Qa,Qb,Qc (÷2)
Qa,Qb,Qc (÷4)
Qa,Qb,Qc (÷6)
Qa,Qb,Qc (÷8)

400
200
133
100

MHz

tjitter Cycle–to–Cycle Jitter (Peak–to–Peak) ±50 ps

tlock Maximum PLL Lock Time 10 ms

4. With VCO_Sel = ‘0’, the PLL will be unstable with a ÷2, ÷4 and some ÷6 feedback configurations. With VCO_Sel = ‘1’, the PLL will be unstable with
a ÷2 feedback ratio.

5. tpd is specified for 50MHz input reference FB ÷ 8. The window will shrink/grow proportionally from the minimum limit with shorter/longer input
reference periods. The tpd does not include jitter.
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PLL INPUT REFERENCE CHARACTERISTICS (TA = 0 to 70°C)

Symbol Characteristic Min Max Unit Condition

tr, tf TCLK Input Rise/Falls 3.0 ns

fref Reference Input Frequency Feedback divide 6
VCO_SEL=’0’ Feedback divide 8

Feedback divide 16
Feedback divide 24
Feedback divide 32

100
50
25

16.67
12.5

125
100
50

33.33
25

MHz

VCO_SEL=’1’ Feedback divide 4
 Feedback divide 6
 Feedback divide 8

Feedback divide 16
Feedback divide 24
Feedback divide 32

50
33.3
25

12.5
8.33
6.25

100
66.67

50
25

16.67
12.5

frefDC Reference Input Duty Cycle 25 75 %

APPLICATIONS INFORMATION

Power Supply Filtering
The MPC991 provides a separate power supply for the

internal PLL of the device.  The purpose of this design
technique is to allow the user to filter externally generated
system noise from the internal, relatively sensitive analog PLL.

Figure 4 illustrates a suggested power supply filter using an
LC filter network.  The inductor value should be choosen to
maximize the AC filter impedance while maintaining a low DC
resistance.  An inductor with a maximum DC series resistance
of 5 Ω should be used.  The parallel capacitor combination on
the VCCA pin ensures that a low impedance path to ground
exists for frequencies well above the bandwidth of the PLL.

Figure 4. Power Supply Filter
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OUTLINE DIMENSIONS

FA SUFFIX
TQFP PACKAGE
CASE 848D-03
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Motorola reserves the right to make changes without further notice to any products herein.  Motorola makes no warranty, representation or guarantee regarding
the suitability of its products for any particular purpose, nor does Motorola assume any liability arising out of the application or use of any product or circuit, and
specifically disclaims any and all liability, including without limitation consequential or incidental damages.  “Typical” parameters which may be provided in Motorola
data sheets and/or specifications can and do vary in different applications and actual performance may vary over time.  All operating parameters, including “Typicals”
must be validated for each customer application by customer’s technical experts.  Motorola does not convey any license under its patent rights nor the rights of
others.  Motorola products are not designed, intended, or authorized for use as components in systems intended for surgical implant into the body, or other
applications intended to support or sustain life, or for any other application in which the failure of the Motorola product could create a situation where personal injury
or death may occur.  Should Buyer purchase or use Motorola products for any such unintended or unauthorized application, Buyer shall indemnify and hold Motorola
and its officers, employees, subsidiaries, affiliates, and distributors harmless against all claims, costs, damages, and expenses, and reasonable attorney fees
arising out of, directly or indirectly, any claim of personal injury or death associated with such unintended or unauthorized use, even if such claim alleges that
Motorola was negligent regarding the design or manufacture of the part. Motorola and        are registered trademarks of Motorola, Inc. Motorola, Inc. is an Equal
Opportunity/Affirmative Action Employer.

MOTOROLA and the Stylized M Logo are registered in the US Patent & Trademark Office. All other product or service names are the property of their
respective owners. � Motorola, Inc. 2001.

How to reach us:
USA/EUROPE/Locations Not Listed: Motorola Literature Distribution; P.O. Box 5405, Denver, Colorado 80217. 1–303–675–2140 or 1–800–441–2447

JAPAN: Motorola Japan Ltd.; SPS, Technical Information Center, 3–20–1, Minami–Azabu. Minato–ku, Tokyo  106–8573 Japan.  81–3–3440–3569

ASIA/PACIFIC: Motorola Semiconductors H.K. Ltd.; Silicon Harbour Centre, 2 Dai King Street, Tai Po Industrial Estate, Tai Po, N.T., Hong Kong. 852–26668334

Technical Information Center: 1–800–521–6274

HOME PAGE: http://www.motorola.com/semiconductors/

MPC991/D◊


