Features

m One input to 13 output buffer/driver
m Supply voltage: 3.3V
m Supports up to three SDRAM DIMMs

m SMBus serial interface for output control

m Low skew outputs

m Up to 100-MHz operation

CY2313ANZ

13 Output, 3.3 V Clock Buffer

m Multiple Vpp and Vgg pins for noise reduction

m Low EMI outputs

m Package: 28-pin small-outline integrated circuit (SOIC)

Logic Block Diagram
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Functional Description

The CY2313ANZ is a 3.3 V clock buffer. While originally
designed to distribute clocks in desktop PC applications - hence
the signal names - it is a general purpose device suitable to a
wide variety of clock buffering applications. The part has thirteen
outputs. In a PC application, twelve of which can be used to drive
up to three SDRAM DIMMs, and the remaining output can be
used for external feedback to a PLL. The device operates at
3.3 V and outputs can run up to 100 MHz.

The CY2313ANZ also includes an SMBus serial interface which
can enable or disable each output clock. On power-up, all output
clocks are enabled.

Serial Interface
Decoding

SDRAMO
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SDRAM4
SDRAMS5
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SDRAM12
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Pin Configuration
Figure 1. 28-pin SOIC pinout (Top View)
VDD O VDD
SDRAMO [ 2 SDRAM11
SDRAM1 [] 3 SDRAM10
Vss [ 4 Vss
VD s VDD
SDRAM2 [] & SDRAM9
SDRAM3 [ 7 SDRAMS8
Vss [ 8 Vss
BUF_IN [ Vob
SDRAM4 [] SDRAM7
SDRAMS5 [] SDRAM6
SDRAM12 [ Vss
Vbpiic [ Vssiic
SDATA [ SCLK
Pin Summary
Name Pins Description
Vpp 1,5, 20, 24,28 |3.3V digital voltage supply
Vss 4,8,17,21,25 |Ground
Vppiic 13 Serial interface voltage supply
Vssiic 16 Ground for serial interface
BUF_IN 9 Input clock
SDATA 14 SMBus data input/output, internal pull-up to Vpp
SCLK 15 SMBus clock input, internal pull-up to Vpp
SDRAM [0-12] 2,3,6,7,10, 11, |Clock outputs
12,18,19, 22,23,
26, 27
Document Number: 38-07144 Rev. *D Page 3 of 13
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Serial Configuration Map

m The Serial bits will be read by the clock driver in the following
order:

Byte 0-Bits 7,6, 5,4,3,2,1,0
Byte 1-Bits 7,6, 5,4,3,2,1,0

Byte N-Bits 7,6, 5,4, 3,2, 1,0
m Reserved and unused bits should be programmed to “0”
m Serial interface address for the CY2313ANZ is:

A6 A5 A4 A3 A2 A1 A0 | RIW
1 1 0 1 0 0 1 -

Byte 0:SDRAM Active/lnactive Register
(1 = Enable, 0 = Disable), Default = Enabled

Bit | Pin# Description
Bit7 |11 SDRAMS (active/inactive)
Bit6 |10 SDRAM4 (active/inactive)
Bit5 |- Reserved, drive to 0
Bit4 |- Reserved, drive to 0
Bit3 |7 SDRAMS (active/inactive)
Bit2 |6 SDRAM2 (active/inactive)
Bit1 |3 SDRAM1 (active/inactive)
Bit0 (2 SDRAMO (active/inactive)

Document Number: 38-07144 Rev. *D

Byte 1: SDRAM Active/lnactive Register

(1 = Active, 0 = Inactive), Default = Active

Bit Pin # Description
Bit 7 27 SDRAM11 (active/inactive)
Bit 6 26 SDRAM10 (active/inactive)
Bit 5 23 SDRAM9 (active/inactive)
Bit 4 22 SDRAMS (active/inactive)
Bit 3 - Reserved, drive to 0
Bit 2 - Reserved, drive to 0
Bit 1 19 SDRAMY (active/inactive)
Bit 0 18 SDRAMBG (active/inactive)

Byte 2: SDRAM Active/lnactive Register

(1 = Active, 0 = Inactive), Default = Active
Bit Pin # Description
Bit 7 - Reserved, drive to 0
Bit 6 12 SDRAM12 (active/inactive)
Bit 5 - Reserved, drive to 0
Bit 4 - Reserved, drive to 0
Bit 3 - Reserved, drive to 0
Bit 2 - Reserved, drive to 0
Bit 1 - Reserved, drive to 0
Bit 0 - Reserved, drive to 0

Page 4 of 13
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Maximum Ratings DC input voltage (BUF_IN) .....cccccoeeeiiinenen. -05Vto+7.0V
) ) . ) Storage temperature ..........ccoccceeeieeeineenn. —65 °C to +150 °C
Exceeding maximum ratings may shorten the useful life of the )
device. User guidelines are not tested. Junction temperature ...........cccooociiiiini 150 °C
Supply voltage to ground potential .............. -05Vto+7.0V Static discharge voltage
. (per MIL-STD-883, method 3015) ......ccoovvevieeneennne. > 2000V
DC input voltage (Except BUF_IN) ..... —-0.5VtoVpp+05V
Operating Conditions
Parameter [l Description Min Max Unit
Vpp Supply voltage 3.135 3.465 \%
Ta Operating temperature (ambient temperature) 0 70 °C
C_ Load capacitance - 30 pF
Cin Input capacitance - 7 pF
tpy Power-up time for all Vpp's to reach minimum specified voltage (power ramps must 0.05 50 ms
be monotonic)
Electrical Characteristics
Over the Operating Range
Parameter Description Test Conditions Min Max Unit
Vi Input LOW voltage @ Except serial interface pins - 0.8 \%
ViLiic Input LOW voltage For serial interface pins only - 0.7 \
Viy Input HIGH voltage [? 2.0 - %
I Input LOW current ViN=0V -10 10 pA
(BUF_IN input)
I Input LOW current ViN=0V - 100 MA
(Except BUF_IN pin)
IH Input HIGH current ViN=Vop -10 10 MA
VoL Output LOW voltage B lol =25 mA - 0.4 %
Vou Output HIGH voltage I°] loy =-36 mA 2.4 - Y%
Ipp Supply current 3] Unloaded outputs, 100 MHz - 200 mA
Ibp Supply current (3 Loaded outputs, 100 MHz - 290 mA
Ipp Supply current 3] Unloaded outputs, 66.67 MHz - 150 mA
Ibp Supply current (3 Loaded outputs, 66.67 MHz - 185 mA
Ibps Supply current BUF_IN = Vppor Vgg - 500 HA
All other inputs at Vpp
Notes

1. Electrical parameters are guaranteed under the operating conditions specified.

2. BUF_IN input has a threshold voltage of Vpp/2.

3. Parameter is guaranteed by design and characterization. Not 100% tested in production.

Document Number: 38-07144 Rev. *D
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Switching Characteristics

Over the Operating Range

Parameter [ Description Test Conditions Min Typ Max Unit
Maximum operating frequency - - 100 MHz
Duty cycle [5 61 = tr + 14 Measured at 1.5 V 45 50 55 %
ts Rising edge rate 1% Measured between 0.4 V and 2.4 VV 0.9 15 4.0 Vins
t4 Falling edge rate (5] Measured between 2.4V and 0.4 V 0.9 1.5 4.0 V/ns
ts Output to output skew!®! All outputs equally loaded —250 - 250 ps
te SDRAM buffer LH propagation |Input edge greater than 1 V/ns 1.0 3.5 5.0 ns
delay 1%
t7 SDRAM buffer HL propagation |Input edge greater than 1 V/ns 1.0 3.5 5.0 ns
delay[ 1
Notes

4. All parameters specified with loaded outputs.
5. Parameter is guaranteed by design and characterization. Not 100 percent tested in production.
6. Duty cycle of input clock is 50 percent. Rising and falling edge rate of the input clock is greater than 1 V/ns.

Document Number: 38-07144 Rev. *D Page 6 of 13
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Switching Waveforms

Figure 2. Duty Cycle Timing

15V
7

Figure 3. All Outputs Rise/Fall Time

OUTPUT 04V

3.3V

ov

Figure 4. Output-Output Skew

OUTPUT 15 V;/v

OUTPUT

5 —>

Figure 5. SDRAM Buffer LH and HL Propagation Delay

INPUT

OUTPUT

Test Circuit

0.1 uF
.p/‘__l\

Vbb
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GND

4|_ CLK out
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Application Information
m Clock traces may require either series or parallel termination. An IBIS model is available for simulation.
m Surface mount, low-ESR, ceramic capacitors should be used for filtering. Typically, these capacitors have a value of 0.1 pF. In some

cases, smaller value capacitors may be required.
m The value of the series terminating resistor satisfies the following equation, where Rtrace is the loaded characteristicimpedance of
the trace, Rout is the output impedance of the buffer (typically 25 Q), and Rseries is the series terminating resistor.

Rseries > Rtrace — Rout
m Footprints must be laid out for optional EMI-reducing capacitors, which should be placed as close to the terminating resistor as is
physically possible. Typical values of these capacitors range from 4.7 pF to 22 pF.

m A ferrite bead may be used to isolate the board Vpp from the clock generator Vpp island. Ensure that the Ferrite Bead offers greater
than 50 Q impedance at the clock frequency, under loaded DC conditions. Refer to the application note Layout and Termination

Techniques for Cypress Clock Generators for more details.
m If a Ferrite Bead is used, a 10 pF to 22 yF tantalum bypass capacitor should be placed close to the Ferrite Bead. This capacitor
prevents power supply droop during current surges.

Document Number: 38-07144 Rev. *D Page 8 of 13
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CY2313ANZ

Ordering Information

Ordering Code Package Type Operating Range
CY2313ANZSC-1 28-pin SOIC Commercial, 0 °C to 70 °C
Pb-free
CY2313ANZSXC—1 28-pin SOIC Commercial, 0 °C to 70 °C
CY2313ANZSXC-1T 28-pin SOIC — Tape and Reel Commercial, 0 °C to 70 °C

Ordering Code Definitions

CY 2313ANZ xx C -1 (T)

==

Document Number: 38-07144 Rev. *D

T = tape and reel, blank = tube
Fixed value
Temperature Range: C = Commercial

Package: xx = SX or S
SX = SOIC, Pb-free
S = SOIC, non Pb-free

Part Identifier
Company Code: CY = Cypress Semiconductor

Page 9 of 13
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Package Diagram
Figure 6. 28-pin SOIC (0.713 % 0.300 x 0.0932 Inches) Package Outline, 51-85026

NOTE

1. JEDEC STD REF MO-119
2. BODY LENGTH DIMENSION DOES NOT INCLUDE MOLD PROTRUSION/END

FLASH,BUT DOES INCLUDE MOLD MISMATCH AND ARE MEASURED
AT THE MOLD PARTING LINE. MOLD PROTRUSION/END FLASH SHALL

PIN 11D
NOT EXCEED 0.010 in (0.254 mm) PER SIDE
3. DIMENSIONS IN INCHES MIN.
1AAAARAAAAAAAE
7
©]
0.291[7.39]
0.300[7.62]
0.394[10.01]
0.419[10.64]
LN R ) —
_ 57| 0.026[0.66] S28.3 | STANDARD PKG.
0.032[0.81] S728.3 | LEAD FREE PKG.
SX28.3 | LEAD FREE PKG.
0.697[17.70] SEATING PLANE
‘ 0.713[18.11]
| ] | o052 j%\_
0. 105[2 67 \i
0004[010 ‘ ‘ 0.00910.23]
. _|l._ 0.013/0.33 o.oo4[0.101 * 0.0150.38] __| | 0.0125[3.17]
0.050[1.27] 0.019[0.48] 0.0118[0.30] 0.050[1.27]
TYP.
51-85026 *G
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Acronyms

Acronym Description

DIMM Dual In-line Memory Module

PC Personal Computer

PLL Phase-Locked Loop

SDRAM Synchronous Dynamic Random Access Memory
SOIC Small-Outline Integrated Circuit

Document Number: 38-07144 Rev. *D

Symbol Unit of Measure
°C degree Celsius
MHz megahertz
MA microampere
mA milliampere
ms millisecond
ns nanosecond
Q ohm
pF picofarad
\% volt
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Document History Page

Document Number: 38-07144

Document Title: CY2313ANZ, 13 Output, 3.3 V Clock Buffer

ig. of _
Rev. ECN No. | Issue Date 8,2?“;'3 Description of Change
> 110253 11/18/01 DSG Change from Spec number: 38-00692 to 38-07144
*A 121831 12/14/02 RBI Power up requirements added to Operating Conditions Information
B 1244583 See ECN DPF Added Pb-free part numbers in the Ordering Information
*C 3022355 | 09/14/2010 KVM Changed title from “13 Output, 3.3 V SDRAM Buffer for Desktop PCs with
Three DIMMs” to “13 Output, 3.3 V Clock Buffer”
Clarified that the serial interface is SMBus
Removed timing parameters and waveforms that were not applicable
Added Ordering Code Definitions.
Updated Package Diagram.
Added Acronyms and Units of Measure.
Minor edits and updated in new template
*D 4141810 | 09/30/2013 CINM  |Updated Package Diagram:
spec 51-85026 — Changed revision from *E to *G.
Updated in new template.
Completing Sunset Review.
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Sales, Solutions, and Legal Information

Worldwide Sales and Design Support

Cypress maintains a worldwide network of offices, solution centers, manufacturer’s representatives, and distributors. To find the office
closest to you, visit us at Cypress Locations.

Products PSoC® Solutions

Automotive cypress.com/go/automotive psoc.cypress.com/solutions

Clocks & Buffers cypress.com/go/clocks PSoC 1 | PSoC 3 | PSoC 4 | PSoC 5LP
Irllterf.ace cypress.com/go/interface Cypress Developer Community

Lighting & Power Control cypress.com/go/powerpsoc Community | Forums | Blogs | Video | Training

cypress.com/go/plc
Technical Support

Memory cypress.com/go/memory
PSoC cypress.com/go/psoc cypress.com/go/support
Touch Sensing cypress.com/go/touch
USB Controllers cypress.com/go/USB
Wireless/RF cypress.com/go/wireless

© Cypress Semiconductor Corporation, 2001-2013. The information contained herein is subject to change without notice. Cypress Semiconductor Corporation assumes no responsibility for the use of
any circuitry other than circuitry embodied in a Cypress product. Nor does it convey or imply any license under patent or other rights. Cypress products are not warranted nor intended to be used for
medical, life support, life saving, critical control or safety applications, unless pursuant to an express written agreement with Cypress. Furthermore, Cypress does not authorize its products for use as
critical components in life-support systems where a malfunction or failure may reasonably be expected to result in significant injury to the user. The inclusion of Cypress products in life-support systems
application implies that the manufacturer assumes all risk of such use and in doing so indemnifies Cypress against all charges.

Any Source Code (software and/or firmware) is owned by Cypress Semiconductor Corporation (Cypress) and is protected by and subject to worldwide patent protection (United States and foreign),
United States copyright laws and international treaty provisions. Cypress hereby grants to licensee a personal, non-exclusive, non-transferable license to copy, use, modify, create derivative works of,
and compile the Cypress Source Code and derivative works for the sole purpose of creating custom software and or firmware in support of licensee product to be used only in conjunction with a Cypress
integrated circuit as specified in the applicable agreement. Any reproduction, modification, translation, compilation, or representation of this Source Code except as specified above is prohibited without

the express written permission of Cypress.

Disclaimer: CYPRESS MAKES NO WARRANTY OF ANY KIND, EXPRESS OR IMPLIED, WITH REGARD TO THIS MATERIAL, INCLUDING, BUT NOT LIMITED TO, THE IMPLIED WARRANTIES
OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE. Cypress reserves the right to make changes without further notice to the materials described herein. Cypress does not
assume any liability arising out of the application or use of any product or circuit described herein. Cypress does not authorize its products for use as critical components in life-support systems where
a malfunction or failure may reasonably be expected to result in significant injury to the user. The inclusion of Cypress’ product in a life-support systems application implies that the manufacturer
assumes all risk of such use and in doing so indemnifies Cypress against all charges.

Use may be limited by and subject to the applicable Cypress software license agreement.
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