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Features

10-MHz to 200-MHz operating range

Five low-skew outputs

— Output-output skew < 200 ps
— Device-device skew <500 ps
Input-output skew < 250 ps
Cycle-cycle jitter < 100 ps

< 50pA shutdown current
Spread Aware™

8-pin SOIC

3.3V operation

Industrial temperature available

Total Timing Budget Impact (TTBI) @ 200 MHz < 650 ps

ADVANCE

CY2305A

Functional Description

The CY2305A is a high-performance 200MHz zero delay
buffer designed for high-speed clock distribution. The
integrated PLL is designed for low jitter and optimized for noise
rejection. These parameters are critical for reference clock
distribution in systems using high-performance ASIC’s and
microprocessors. The phase-locked loop (PLL) feedback is
internal and is obtained from CLKOUT.

The CY2305A accepts a reference clock input, and drives out
five low-skew clocks.

The CY2305A PLL enters power-down when there are no
rising edges on the REF input. In this state, the outputs are
three-stated and the PLL is turned off, resulting in less than
50uA of supply current.

The CY2305A is available in standard (-1) or high-drive (-1H)
output versions. The high-drive features faster rise and fall
times.

Block Diagram

[,
REF g4[>; PLL

Pin Configuration

SoIC
Top View
1
g cLkout rer]? 8 [] CLKOUT
CLKAL cLk20]2 71 CLK4
cLk1d3 6 [1 \bp
CLKA2 GNDL]4 5[] CLK3
CLKA3
CLKA4

Note:

1. Thisoutputis driven and has an internal feedback for the PLL. The load on this output can be adjusted to change the skew between the reference and output.
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Pin Description
Pin Signal Description
1 REFI] Input reference frequency, 5V-tolerant input
2 cLk28! Buffered clock output
3 cLkil Buffered clock output
4 GND Ground
5 CcLK3E! Buffered clock output
6 Vpp 3.3V supply
7 CLK4[3! Buffered clock output
8 CLKOUTM! Buffered clock output, internal feedback on this pin
Notes:
5. Weak pulldowns.
Page 2 of 9
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Maximum Ratings Junction TeMPEerature ............ccoveeinensessessesee s 150°C
Supply Voltage to Ground Potential................ —0.5V to +7.0V Junction-to-Ambient Thermal Resistance
DC Input Voltage (Except REF) ........... 0.5V 10 Vpp + 0.5V 8-pir1 SQIC ......................................................... 138.66°C/W
DC INPUE VOItage REF ... OBV IO TY e et 3015) o > 2,000V
Storage TEMPErature ..........cccceeeeeveeeeneenn. —65°C to +150°C
Operating Conditions for CY2305ASC—XX Commercial Temperature Devices
Parameter Description Min. Max. Unit
Vpp Supply Voltage 3.135 3.465 \
Ta Operating Temperature (Ambient Temperature) 0 70 °C
CL Load Capacitance (Foyt < 133 MHz) 30 pF
Load Capacitance (Foyt > 133 MHz) 15 pF
Cin Input Capacitance 7 pF
Electrical Characteristics for CY2305ASC—XX Commercial Temperature Devices
Parameter Description Test Conditions Min. Max. Unit
VL Input LOW Voltage CMOS Levels, 30% of Vpp 0.3 Vpp
Viy Input HIGH Voltage CMOS Levels, 70% of Vpp 0.7 Vb
e Input LOW Current V)y = OV (100k pull-up only) 50.0 A
A Input HIGH Current VN = Vpp (100K pull-up only) 10.0 A
loL Output LOW Current, (-1) | Vg = 0.5V 12 mA
(-1H) 18
lox Output HIGH Current, (1) | Vg = Vpp — 0.5V -12 mA
(-1H) -18
Ibps Power Down Supply Current | All inputs are @ 0V, excludes 50 A
current through pull-downs
Iop Supply Current Unloaded outputs @ 200 MHz 45 mA
Loaded outputs @ 200 MHz 85
C_=15pF
Switching Characteristics for CY2305ASC-XX Commercial Temperature Devices Pl
Parameter Name Test Conditions Min. Typ. Max. Unit
Reference Frequency 10 200 MHz
Reference Edge Rate 30% to 70% of Vpp 0.5 4 Vins
Reference Duty Cycle 25 75 %
ty Output Frequency 30 pF Load 10 133 MHz
15 pF Load 10 200
Duty Cyclel* =t, + t; Measured at Vpp/2 45.0 50.0 55.0 %
ts Rising Edge Rate,[l (-1) |20% to 80% of Vpp, C_ = 30 pF 0.5 3 V/ns
C_= 15 pF 0.8 4
ts Rising Edge Rate,*l (—1H) |20% to 80% of Vpp, C_= 30 pF TBD TBD V/ns
C. =15pF TBD TBD
t, Falling Edge Rate,*l (-1) |80% to 20% of Vpp, C_= 30 pF 0.5 3 Vins
C_= 15 pF 0.8 4
Notes:

4. Parameter is guaranteed by design and characterization. Not 100% tested in production.
5. All parameters specified with loaded outputs.
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SW|tch|ng Characteristics for CY2305ASC—-XX Commercial Temperature Devices (continued)®
Parameter Name Test Conditions Min. Typ. Max. Unit
t, Falling Edge Rate,*! (-1H) | 80% to 20% of Vpp, C, = 30 pF TBD TBD Vins
C_L=15pF TBD TBD
TTBI Total Timing Budget Impact | Outputs @ 200 MHz, Tracking Skew 650 ps
Not Included
tg Output to Output Skew!l | All Outputs Equally Loaded 200 ps
tg Input to Output Skew Measured at Vpp/2, REF to CLKOUT 250 ps
(Static phase offset)!4]
t; Device to Device Skew!! | Measured at Vpp/2 500 ps
ty Cycle to Cycle Jitter!] Loaded Outputs 200 ps
35 PSrms
tisk Tracking Skew Input Reference Clock @ < 50-KHz 200 ps
Modulation with £3.75% Spread
t ock PLL Lock Timel* Stable Power Supply, Valid Clock at 1.0 ms
REF
Operating Conditions for CY2305ASI-XX Industrial Temperature Devices
Parameter Description Min. Max. Unit
Vpp Supply Voltage 3.135 3.465 \%
Ta Operating Temperature (Ambient Temperature) -40 85 °C
CL Load Capacitance (Fout < 100 MHz) 30 pF
Load Capacitance (Fout > 100 MHz) 15 pF
CiN Input Capacitance 7 pF
Electrical Characteristics for CY2305ASI-XX Industrial Temperature Devices
Parameter Description Test Conditions Min. Max. Unit
VL Input LOW Voltage CMOS Levels, 30% of Vpp 0.3 Vpp
Viy Input HIGH Voltage CMOS Levels, 70% of Vpp 0.7 Vb
e Input LOW Current V|n = 0V (100K Pull-up Only) 50.0 LA
hH Input HIGH Current Vin = Vpp (100K Pull-up Only) 10.0 A
loL Output LOW Current,4l (—1) VoL = 0.5V 12 mA
(-1H) 18
lon Output HIGH Current,*! (-1) Von = Vpp — 0.5V -12 mA
(-1H) -18
Ipps Power Down Supply Current All inputs are @ 0V, excludes 50 LA
current through pull-downs
Ibb Supply Current Unloaded outputs @ 166 MHz 40 mA
Loaded outputs @ 166 MHz, 70
C_L=15pF
Switching Characteristics for CY2305ASI-1 Industrial Temperature Devices P!
Parameter Name Test Conditions Min. Typ. Max. Unit
Reference Frequency 10 170 MHz
Reference Edge Rate 30% to 70% of Vpp 0.5 4 Vins

Document #: 38-07380 Rev. **
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Switching Characteristics for CY2305ASI-1 Industrial Temperature Devices (continued)®
Parameter Name Test Conditions Min. Typ. Max. Unit
Reference Duty Cycle 25 75 %
tq Output Frequency 30 pF Load 10 100 MHz
15 pF Load 10 170
Duty Cyclel* = t, + t; Measured at Vpp/2 40.0 50.0 60.0 %
ts Rising Edge Rate,[*] (-1) 20% to 80% of Vpp, C = 30 pF 0.5 3 V/ns
C_=15pF 0.8 4
ts Rising Edge Rate,[* (-1H) | 20% to 80% of Vpp, C| = 30 pF TBD TBD V/ns
C_=15pF TBD TBD
ty Falling Edge Rate,[ (-1) | 80% to 20% of Vpp, C| = 30 pF 0.5 3 Vins
C_=15pF 0.8 4
ty Falling Edge Rate [ (-1H) | 80% to 20% of Vpp, C| = 30 pF TBD TBD Vins
C_=15pF TBD TBD
TTBI Total Timing Budget Impact | Outputs @ 166 MHz, Includes 650 ps
Skew and Jitter. Tracking Skew Not
Included
ts Output to Output Skew!] | All Outputs Equally Loaded 200 ps
tg Input to Output Skew (static | Measured at Vpp/2, REF to 250 ps
phase offset)[l CLKOUT
t; Device to Device Skew!* | Measured at Vpp/2 500 ps
ty Cycle to Cycle Jitter(4] Loaded Outputs 200 ps
35 PS rvs
tisk Tracking Skew Input Reference Clock @ < 50KHz 200 ps
Modulation with £3.75% Spread
t ock PLL Lock Timel*l Stable Power Supply, Valid Clock at 1.0 ms
REF
Document #: 38-07380 Rev. ** Page 5 of 9
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REF. Input to CLK1-CLK4 Delay vs. Loading Difference
Between CLKOUT and CLK1-CLK4

1500

REF. Input to CLKAXCLKE Delay {ps}

- 1500

Zero Delay and Skew Control

All outputs should be uniformly loaded to achieve Zero Delay
between the input and output. Since the CLKOUT is the
internal feedback to the PLL, its relative loading can adjust the
input-output delay. See REF input to CLK Delay vs. Loading
Difference.

For applications requiring zero input-output delay, all outputs,
including CLKOUT, must be equally loaded. Even if CLKOUT
Switching Waveforms

Duty Cycle Timing

Voo/2s

All Outputs Rise/Fall Time
80%
OUTPUT 209

80%

20%

Onrtput Load Difference : CLKROUT Load - CLKA/CLKE Load  {pF}

is not used, it must have a capacitive load, equal to that on
other outputs, for obtaining zero input-output delay. If input to
output delay adjustments are required, use the above graph to
calculate loading differences between the CLKOUT and other
outputs.

For zero output-output skew, be sure to load all outputs
equally. For further information refer to the application note
“CY2305 as PCI and SDRAM Buffers.”

— Vop

ov

t3 g
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Switching Waveforms (continued)

Output-Output Skew

OUTPUT Voo 27 N\ /

Vpp/2
OUTPUT po

ts —3»

Input-Output Propagation Delay

INPUT ~ VDD'2 A \ /

Vpp/2
OUTPUT Db

tg —>>

Device-Device Skew

CLKOUT, Device 1 /

Vpp/2
CLKOUT, Device 2 oo

t7 —

Typical Duty Cycle and IDD Trends

<Add the following graphs later...>
* Duty cycle vs. Vpp (conditioned: 30 pF or 15 pF load, 25°,
Freq = 33 MHz, 66 MHz, 133 MHz, 166 MHz, 200 MHz)
 Duty cycle vs. Freq. (conditioned: 30 pF or 15 pF load, Vpp
=3.3V,—-40to +85°, Freq = 33 MHz, 66 MHz, 133 MHz, 166
MHz, 200 MHz)

* Ipp vs. number of outputs loaded (conditioned: 30 pF or 15
pF load, 3.3V, 25°, Freq = 33 MHz, 66 MHz, 133 MHz, 166

MHz, 200 MHz).

Ordering Information

Test Circuit

0.1 uF 1 s

@
O

CLK out

OUTPUTS __l_

I CLoaD

Document #: 38-07380 Rev. **

Package Operating
Ordering Code Name Package Type Range
CY2305ASC-1 S8 8-pin 150-mil SOIC Commercial
CY2305ASI-1 S8 8-pin 150-mil SOIC Industrial
CY2305ASC-1H S8 8-pin 150-mil SOIC Commercial
CY2305ASI-1H S8 8-pin 150-mil SOIC Industrial
Page 7 of 9
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Package Diagram

8-lead (150-mil) SOIC S8

PIN 1 ID

4 1

|
1. DIMENSIDNS IN INCHES MIN.
3 MAX.
2. PIN 1 ID IS OPTIONAL,
0150 ROUND ON SINGLE LEADFRAME
0157 RECTANGULAR ON MATRIX LEADFRAME
0.230
0.244
5 8
e - ——t — A X 45°
0196 ‘ SEATING PLANE ’-— a0
0.06]
0.068 *
0050 T f [=]0004] " \[
' 00075
BSC 0004 0°-8* e 0.0098
0.0098 X
X 51-85066-A
0.0192

Spread Aware is a trademark of Cypress Semiconductor Corporation. All products and company names mentioned in this
document may be the trademarks of their respective holders.
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Document Number:38-07380

Issue Orig. of
REV. ECN NO. Date Change Description of Change
* 112941 03/29/02 CTK New Data Sheet

Document #: 38-07380 Rev. **

Page 9 of 9




