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Low Skew CMOS PLL Clock Driver

Features Description

» Widefrequencyrange: 100MHzmax The PI6C5930 clock driver uses a PLL (phase-locked loop) to

* Five Q and one Q/2 outputs reduce time skew between areference clock input (SYNC) and the
outputs. An internal loop filter eliminates the need for external
compensation. This driver generates six clock outputs: Q0 through
* Internal RCloop filter network Q4 running at the same frequency, plus Q/2 which runs at one half
the frequency of Q0-Q4.

*  Qutput skew <250 ps (rising edges)

* Low noise TTL-compatible outputs
Thanks to design improvements, the PI6C5930 is capable of
generating highly stable frequencies up to 100 MHz, while main-
* Outputs tri-state and registers reset when OE = LOW taining less than 250 ps skew between outputs.

* Balanced drive outputs: +24 mA

» PLL bypass for testing and low-frequency applications When FREQ_SFEIL. = HIGH, applying either one of the Q0-Q4

. : o o outputs to the FEEDBACK pin results in five copies of the
Smallfootprint20-pin QSOP package (Q) reference input. If Q/2 is applied to the FEEDBACK pin, five
clocks at double the reference input are created.

The output enable (OE) function may be used to turn all outputs off
and save power. The FREQ_SEL inputis set to LOW if the SYNC
frequency is lower than 30 MHz, otherwise it should be set HIGH.

The PLL._EN function can be used fortesting and to bypass the PLL
in low frequency applications.
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Stresses greater than those listed under Absolute Maxi-
mum Ratings may cause permanent damage to the device.
This is a stress rating only and functional operation of the
device at these or any other conditions above those indi-
cated in the operational sections of this specification is not
implied. Exposure to absolute maximum rating condi-
tions for extended periods may affect reliability.

Absolute Maximum Ratings
Note:

Supply Voltage to Ground.......ccocvierninninnncneeeen, —0.5V to +7.0V

DC Input Voltage VIN......oocoooiiiiienieiiiiircieeee e 0.5V 0 +7.0V

AC Input Voltage (for a pulse width €20 n8) ....ccooeiiiiiiiiiinis 3.0V

Maximum Power Dissipation .......ccccociinicei i, L.oOW

Storage Temperatlire .........ccooeievieieincienie e e —65°C to +150°C

Pin Description

Pin Name /O Functional Description

SYNC I Synchronizing Reference Clock Input.

FREQ SEL I Frequency Select. Chooses optimal VCO operating frequency. HIGH is for
frequencies >30 MHz, LOW is for frequercies < 30 MHz..

FEEDBACK I Feedback Input. Connected to either a Q or a (Y2 output. See the Frequency
Selection Table for more information.

Q0 O Clock Outputs.

Q2 O Clock Output. Synchronized, but nuns at half the Q frequency.

OE I Output Enable. HIGH = outputs active. LOW = all outputs held in a tri-stated
condition and output registers are reset.

PLL EN I PLL Enable. Enables and disables the PLL. When LOW it allows the SYNC
input to be passed through for system testing.

Output Frequency Specifications (Commercial: Ta = 0°C to 70°C, Vcc = 5.0V + 5%)

Symbol Description -50 -66 =75 -100 Units
FQ Maxinum frequency, Q0-(Q¢ outputs 50 66 75 100
Mz
FQ/2 Maxinum frequency, Qf2 cutput 25 33 375 50

Frequency Selection Table

Allowable SYNC® Range (MHz) Qutput Frequency Relationships
Output Used
FREQ_SEL for Feedback Min Max Q Qutputs Q/2
1 Q2 5 Fo+2 SYNC x 2 SYNC
1 Q0-Q4 10 Fo SYNC SYNC + 2
0 Q2 2.5 Fg +4 SYNC x 2 SYNC
0 Q0-Q4 5 Fg+2 SYNC SYNC + 2
Notes:

1. Operation in the specified SYNC frequency range guarantees that the VCO will operate in its optimal frequency
range. Operation with SYNC outside the specified frequency ranges may result in invalid or out-of-lock outputs.
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DC Electrical Characteristics Over Operating Range (Ta = 0°C to 70°C, Vcc= 5.0V + 5%)

PI6C5930

Low Skew CMOS PLL Clock Driver

Symbol Parameter Test Conditions Min Tyl:nm Max Unit
VH Input HIGH Voltage Guaranteed Logic HIGH Level 2.0 — —
VIL Input LOW Voltage Guaranteed Logic LOW Level — — 0.8
: v
Voo = Min, lon = 24 mA 2.4 278 —
Vou Output HIGH Voltage e {n - o m
Veo = Min., Ion = —100 pA 3.0 — —
Vou Output LOW Voltage Veo = Min, Iow = 24 mA — 0.21 0.55
Ioz Output Leakage Current Vour = Veoe or Vout = GND, -5 ] 5
Vo = Max., Outputs Disabled nA
Imy Input Leakage Current VN = Vccor VN = GND =5 0 5
Note:
1. Typical values indicate Vcc = 5.0V and Ta = 25°C.
Power Supply Characteristics
Symbol Parameter Test Conditions® Typ Max Unit
Alce Input Power Supply Voo = Max., VIN =34V 0.6 1.5 mA
Currenr per TTL Inpur HIGH
Icep Dynarmic Power Supply Voo = Max. — 0.1 mA/MHz
Current per Ourputm
Notes:
1. For Min. or Max. conditions, use the appropriate values specified under DC specifications,
2. Guaranteed but not tested.
3. For all DC parameters, test conditions assume no output loading.
Input Timing Requirements( Ta = 0°C to 70°C, Vcc = 5.0V +5%)
Symbol Description’” Min Max Unit
R, tF Maximum Input Rise and Fall Times, 0.8V to 20V — 3.0 ns
F1 Input Clock Frequency, SYNC!M 3 Fo MHz
tpwe Input Clock Pulse, HIGH or LOW 2 — ns
Du Duty Cycle, SYNC 25% 75% %

Note:

1. The F1 specification is based on Q output feedback. See Frequency Selection Table for more detail on allowable SYNC input
frequencies for different feedback combinations.

Capacitance (Ta = 25°C, f= 1 MHz, Vin= 0V, VouT = 0V)

QSOoP
Pins Typ Max Unit
Civ 3 4
pF
Cour 7 9
Note:

Capacitance is characterized but not tested.
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Switching Characteristics Over Operating Range
(Ta = 0°C to 70°C, Vcc = 5.0V + 5%)

Symbol Description™ Min Typ Max Unit
ISKR Output Skew Between Rising Edges, Q4-Q0 and Q2% — 160 250
{SKF Output Skew Between Falling Edges, Q4-Q0%? — 180 500 b
tPwW Pulse Width® Tcy/2-0.4 — Tey/240.4 ns
u Cycle to Cycle Jitter, 33 MHz® — 100 250
D SYNC Input Feedback Delay, 10 MHz -300 —204 700 ps
PD SYNC Input Feedback Delay, 33 MHz, 500 to 1.5V® -100 — 400
[LOCK SYNC to Phase Lock™ — — 10 ms
tPZH, tPZL Output Enable Time, OE HIGH to Low-Z 0 — 14
tPHZ, tPLZ Output Disable Time, OF LOW to High-Z® 0 — 14 ns
tR, tF Output Rise and Fall Times, 0.8V to 2.0V® 0.5 0.65 1.5
Notes:

. See Test Circuit and Waveforms. Minimums guaranteed but not tested.

This parameter is guaranteed by design but not tested.

Skew specifications apply under identical environments (loading, temperature, Ve, device speed grade).

Measured in open loop mode PLL._EN = 0.

Jitter is characterized using a time interval analyzer. Characterized but not tested. See FREQUENCY SELECTION TABLE for
information on proper FREQ_SEL level for specified SYNC input frequencies.

N

Test Loads
Voo
300Q
o—0O7.0v 1600
OUTPUT O l OUTPUT © i
30pF I 3000 een 20pF
Used for output enable/disable parameters. Used for all other timing parameters.
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Typical Cycle-to-Cycle Jitter Histogram

Tk
1k
100
10
LT T Sotniitl i Bt e et i oo anani ol et e e el hnont | o ofnoncn i S oo gn e i il St A
-150.0 Bins= 100 Heasurements 32000 150.0
psec psec
Vee = +4.75V, T, = 25°C, SYNC = 33 MHz, Q3 output
Fo =33 MHz, Pace = 2, Population: 32,000
Mean: -1.63, Standard Deviation: 38.88ps
Package Dimensions Order Information
P/N Max. Out. Freq. Pkg.
20 PI6C5930-50Q 50 MHz
naonananaif PI6C5930-66Q 66 MHz 20-5itL OSOP
i PI6C5930 75Q 75 MHz pin Q
S 28 PI6C5930-100Q 100 MHz
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Pericom Semiconductor Corporation
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