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Low-Cost 3.3V Spread Aware™ Zero Delay Buffer

Features

10-MHz to 100-/133-MHz operating range, compatible
with CPU and PCI bus frequencies

Zero input-output propagation delay
Multiple low-skew outputs

— Output-output skew less than 250 ps

— Device-device skew less than 700 ps
—One input drives five outputs (CY23S05)

—Oneinput drives nine outputs, groupedas 4 +4 + 1
(CY23S09)

Less than 200 ps cycle-to-cyclejitter is compatible with
Pentium-based systems

Test Mode to bypass PLL (CY23S09 only, see Select
Input Decoding table on page 2)

Available in space-saving 16-pin, 150-mil SOIC, 4.4 mm
TSSOP, and 150-mil SSOP ( CY23S09) or 8-pin, 150-mil
SOIC package (CY23S05)

3.3V operation, advanced 0.65u CMOS technology

e Spread Aware™
Functional Description

The CY23S09 is a low-cost 3.3V zero delay buffer designed to
distribute high-speed clocks and is available in a 16-pin SOIC
package. The CY23S05 is an eight-pin version of the
CY23S09. It accepts one reference input, and drives out five
low-skew clocks. The -1H versions of each device operate at

up to 100-/133-MHz frequencies, and have higher drive than
the -1 devices. All parts have on-chip PLLs that lock to an input
clock on the REF pin. The PLL feedback is on-chip and is
obtained from the CLKOUT pad.

The CY23S09 has two banks of four outputs each, which can
be controlled by the Select inputs as shown in the Select Input
Decoding table on page 2. If all output clocks are not required,
Bank B can be three-stated. The select inputs also allow the
input clock to be directly applied to the outputs for chip and
system testing purposes.

The CY23S09 and CY23S05 PLLs enter a power-down mode
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 12.0 pA of current draw (for commercial temper-
ature devices) and 25.0 pA (for industrial temperature
devices). The CY23S09 PLL shuts down in one additional
case, as shown in the table below.

Multiple CY23S09 and CY23S05 devices can accept the same
input clock and distribute it. In this case, the skew between the
outputs of two devices is guaranteed to be less than 700 ps.

All outputs have less than 200 ps of cycle-to-cycle jitter. The
input to output propagation delay on both devices is
guaranteed to be less than 350 ps, and the output to output
skew is guaranteed to be less than 250 ps.

The CY23S05/CY23S09 is available in two different configu-
rations, as shown in the ordering information on page 6. The
CY23S05-1/CY23S09-1 is the base part. The CY23S05-1H/
CY23S09-1H is the high-drive version of the -1, and its rise
and fall times are much faster than -1.

Block Diagram Pin Configuration
SOIC/TSSOP/SSOP
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Select Input Decoding for CY23S09

S2 S1 CLOCK Al-A4 CLOCK B1-B4 cLkouTi] Output Source PLL Shut-down
0 0 Three-state Three-state Driven PLL N
0 1 Driven Three-state Driven PLL N
1 0 Driven Driven Driven Reference Y
1 1 Driven Driven Driven PLL N

Zero Delay and Skew Control

All outputs should be uniformly loaded to achieve Zero Delay
between the input and output. Since the CLKOUT pin is the
internal feedback to the PLL, its relative loading can adjust the
input-output delay. This is shown in the above graph.

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

For zero output-output skew, be sure to load all outputs
equally. For further information, refer to the application note
“CY23S05 and CY23S09 as PCl and SDRAM Buffers.”

Note:

Spread Aware

Many systems being designed now utilize a technology called
Spread Spectrum Frequency Timing Generation. Cypress has
been one of the pioneers of SSFTG development, and we
designed this product so as not to filter off the Spread
Spectrum feature of the Reference input, assuming it exists.
When a zero delay buffer is not designed to pass the SS
feature through, the result is a significant amount of tracking
skew which may cause problems in systems requiring
synchronization.

For more details on Spread Spectrum timing technology,
please see the Cypress application note entitled, “EMI
Suppression Techniques with Spread Spectrum Frequency
Timing Generator (SSFTG) ICs.”

1. This outputis 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 for CY23S09

Pin Signal Description
1 REF[ Input reference frequency, 5V-tolerant input

2 CLKA1B] Buffered clock output, bank A

3 CLKA2B] Buffered clock output, bank A

4 Vb 3.3V supply

5 GND Ground

6 cLkB1B! Buffered clock output, bank B

7 CLKB2B! Buffered clock output, bank B

8 s2l4 Select input, bit 2

9 s1l Select input, bit 1

10 CLKB3E! Buffered clock output, bank B

11 CLKB4B! Buffered clock output, bank B

12 GND Ground

13 Vpp 3.3V supply

14 CLKA3E] Buffered clock output, bank A

15 CLKA4B] Buffered clock output, bank A

16 CLKOUTI Buffered output, internal feedback on this pin

Pin Description for CY23S05

Pin Signal Description
1 REF[ Input reference frequency, 5V-tolerant input

2 CLK28I Buffered clock output

3 cLKkiB! Buffered clock output

4 GND Ground

5 CLK3E! Buffered clock output

6 Vpp 3.3V supply

7 CLK4BI Buffered clock output

8 cLKouTE! Buffered clock output, internal feedback on this pin

Notes:

2. Weak pull-down.
3. Weak pull-down on all outputs.
4. Weak pull-up on these inputs.
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Maximum Ratings Storage TeMPErature ..........ccceecveeeeeeeenenen. —65°C to +150°C
Supply Voltage to Ground Potential........... _0.5V 10 +7.0V Max. Soldering Temperature (10 SEC.) .uvvveeevvvvveeeennn. 260°C
DC Input Voltage (Except REF) ... 0.5V 10 Vpp + 0.5V Junc.:tlor? TEMPEIALUIE......ccveeivveeieecrie et 150°C
DC INPUt VOIAGE REF .....oeeeeeeeeeeeeeeeeeeeeeeeeeee D5V to 7V (Stat'c Discharge Voltage
per MIL-STD-883, Method 3015) .........ccccceevvveennn. > 2,000V
Operating Conditions for CY23S05SC-XX and CY23S09SC-XX Commercial Temperature Devices
Parameter Description Min. Max. Unit
Vpp Supply Voltage 3.0 3.6 \%
Ta Operating Temperature (Ambient Temperature) 0 70 °C
CL Load Capacitance, below 100 MHz 30 pF
CL Load Capacitance, from 100 MHz to 133 MHz 10 pF
CiN Input Capacitance 7 pF
Electrical Characteristics for CY23S05SC-XX and CY23S09SC-XX Commercial Temperature Devices
Parameter Description Test Conditions Min. Max. Unit
Vi Input LOW Voltagel®! 0.8 v
Vin Input HIGH Voltagel®] 2.0 Y,
I Input LOW Current ViN= 0V 50.0 HA
IH Input HIGH Current Vin = VoD 100.0 HA
VoL Output LOW Voltage!®! Io'gtzzlg ma ((_‘1134) 0.4 v
Von Output HIGH Voltage!®! I(lsz :_1‘5 mﬁ ((_‘1134) 2.4 Vv
Ipp (PD mode) | Power-down Supply Current REF = 0 MHz 12.0 HA
Ibp Supply Current Unloadg%ﬁ%%ﬂttssaatﬁ%? MHz, 32.0 mA
Switching Characteristics for CY23S05SC-1 and CY23S09SC-1 Commercial Temperature Devices!”]
Parameter Description Test Conditions Min. Typ. Max. Unit
t1 Output Frequency 30-pF load 10 100 MHz
10-pF load 10 133.33 MHz
Duty Cyclel® = t, + t; Measured at 1.4V, Fy; = 66.67 MHz 40.0 50.0 60.0 %
t3 Rise Timel®] Measured between 0.8V and 2.0V 2.50 ns
ty Fall Timel6! Measured between 0.8V and 2.0V 2.50 ns
t5 Output-to-Output Skewl®! All outputs equally loaded 250 ps
te Delay, REF Rising Edge to Measured at Vpp/2 0 +350 ps
CLKOUT Rising Edgel®!
t; Device-to-Device Skewl®l | Measured at Vpp/2 on the CLKOUT 0 700 ps
pins of devices
1y Cycle-to-Cycle Jitterl®! Measured at 66.67 MHz, loaded outputs 200 ps
tlock | PLL Lock Timel®! Stable power supply, valid clock 1.0 ms
presented on REF pin
Notes:

5. REF input has a threshold voltage of Vpp/2.
6. Parameter is guaranteed by design and characterization. Not 100% tested in production.
7. All parameters specified with loaded outputs.
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Switching Characteristics for CY23S05SI-1H and CY23S09SI-1H Industrial Temperature Devices!”]
Parameter Description Test Conditions Min. Typ. Max. Unit
30-pF load 10 100 MHz
u Output Frequency 10-pF load 10 13333 | MHz
Duty Cyclel®l = t, + t; Measured at 1.4V, Fy; = 66.67 MHz 40.0 50.0 60.0 %
Duty Cyclel® =t, + t; Measured at 1.4V, Foy; <50.0 MHz 45.0 50.0 55.0 %
t3 Rise TimelS] Measured between 0.8V and 2.0V 1.50 ns
ts Fall TimelS Measured between 0.8V and 2.0V 1.50 ns
ts Output-to-Output Skew!8 All outputs equally loaded 250 ps
Delay, REF Rising Edge to
te CLKOUT Rising Edge 6] Measured at Vpp/2 0 +350 ps
T 6] Measured at Vpp/2 on the CLKOUT
t7 Device-to-Device Skew! pins of devices 0 700 ps
6] Measured between 0.8V and 2.0V using
tg Output Slew Rate Test Circuit #2 1 Vins
t; Cycle-to-Cycle Jitterl6] Measured at 66.67 MHz, loaded outputs 200 ps
. [6] Stable power supply, valid clock
tLock PLL Lock Time presented on REF pin 1.0 ms

Switching Waveforms

Duty Cycle Timing

-—— t2
1.4v 7 1.4v 1.4v
2309-4
All Outputs Rise/Fall Time
2.0\ 2.0V — 33V
OUTPUT g8y 0.8V
ov
t3 ty

Output-Output Skew

2309-5

OUTPUT Lav / \ /

1.4v
OUTPUT

t5 —>»
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Switching Waveforms (continued)

Input-Output Propagation Delay

INPUT ~ VDD2 A \ /

Vpp/2
OUTPUT b

tg —>>

Device-Device Skew

2309-7

Vpp/2 ¥4 \\ /
CLKOUT, Device 1 po= A

CLKOUT, Device 2

7 sl

Test Circuits

Test Circuit # 1

Vbp

0.1 pF I

OUTPUTS

GND

P
0.1 uF 1 GND
= L

Ordering Information

CLK out

_—L_IA_ CLoaD

2309-8

Test Circuit # 2

0.1 pF Ji_

0.1 pF :l:

For parameter tg (output slew rate) on —1H devices

Vbp

Vbp

GND

OUTPUTS

GND

%m
1
Aélkg I 10 pF

1

Ordering Code Package Name Package Type Operating Range
CY23S05SC-1 S8 8-pin 150-mil SOIC Commercial
CY23S05SC-1H S8 8-pin 150-mil SOIC Commercial
CY23S09SC-1 S16 16-pin 150-mil SOIC Commercial
CY23S09SC-1H S16 16-pin 150-mil SOIC Commercial
CY23S09zC-1 Z16 16-pin 4.4mm TSSOP Commercial
CY23S09zC-1H Z16 16-pin 4.4mm TSSOP Commercial
CY23S090C-1 016 16-pin 150-mil SSOP Commercial
CY23S090C-1H 016 16-pin 150-mil SSOP Commercial
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8-lead (150-Mil) SOIC S8

TEE

0230
0.244

1. DIMENSIDNS IN INCHES MIN.
MAX.

2. PIN 1 ID IS OPTIONAL,
ROUND ON SINGLE LEADFRAME
RECTANGULAR ON MATRIX LEADFRAME

0.050

85132

i |
2L L Uil A [y

035
51-85066-A

16-lead (150-Mil) Molded SOIC S16

AR AAAA R

f DIMENSIONS IN INCHES MIN.
B wx
0157 g 5ap
l 0.244
9 16 '
. 0010  4s¢
d.38e ‘ SEATING PLANE _’l "‘ 0016
j_{ biks
0050 _wf o _J L_ } 1 elooo4 ] _—I L_
00138 0.004 0°-8° 585
0.0192 0.0098 0 035 51-85068-A
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16-lead Thin Shrunk Small Outline Package (4.40-MM Body) Z16

) PIN 1 ID
WL~ Y
iz0 &% DIMENSIONS IN MILLIMETERS.
450 MIN

1/

- 4L PLANE __F } EJ
ﬁ \;Q 0.076 ! L . z?{

0.
SEATING > 227
= fEATD 070 0.2

0.65
BSC.
L1g 110 MAX, 0.2s
=030 BSC
b B GAUGE 0°-8° /
X

\D

o
00
0l

Ol
[=!

U]
=
ol

51-85091

16-lead (150-mil) QSOP Q1

= 0.009
l“ REF.
8 ) PIN 1 1D
t AR
bo_.gg
3.%?3 I DIMENSIONS IN INCHES %NT
iEREREE
9 16
0189
0.197
SEATING
PR ! 0.007
o0 [ N

0.053

A lﬂf}

\
[ofoo4| § F __‘ L 2008 'f_:ﬂL e

le— O

0.004
0.010 0.025
BSC. 51-85053-B

Pentium is a registered trademark of Intel Corporation. Spread Aware is a trademark of Cypress Semiconductor Corporation. All
product and company names mentioned in this document may be the trademarks of their respective holders.
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Document Title: CY23S09/CY23S05 Low-Cost 3.3V Spread Aware™ Zero Delay Buffer
Document Number: 38-07296
Issue Orig. of
REV. ECN NO. Date Change Description of Change
o 111147 11/14/01 DSG Change from spec number 38-01094 to 38-07296
*A 111773 02/20/02 CTK Add 150-mil SSOP option
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