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SFRELANNARY CY2272

PentlumTM, 6x86, and K6 Clock Synthesizer/Driver
for the Aladdin IV+ and 82430TX Chipsets for Portable PCs

Features Functional Description

* Mixed 2.5V and 3.3V .operatlon . . The CY2272 is a clock synthesizer/driver for a Pentium, Cyrix,
+ Completeclock solutionfor Pentium™, Cyrix,andAMD o AMD K6 processor-based portable PG using Intel's

processor-based motherboards 82430TX, Aladdin |V+ or other similar chipsets.
— Four CPU clocks at 2.5V or 3.3V, up to 100 MHz The CY2272-1 outputs four CPU clocks at 2.5V or 3.3V. There

—Six 3.3V SDRAM clocks, support three portable are seven PCI clocks, running at one half the CPU clock fre-
DIMMSs, up to 100 MHz guency. One of the PCI clocks is free-running. Another leads

— Seven synchronous PCI clocks, one free-running, the PCI clocks by 1 ns—4 ns. Additionally, the part outputs six
one early 3.3V SDRAM clocks, one 3.3V USB clock at 48 MHz, one |O
clock at 24 MHz, and two high-drive 3.3V reference clocks at

—One 3.3V 48 MHz USB clock 14.318 MHz. All output clocks meet Intel's and AMD's drive
—One 3.3V 24 MHz 10 clock strength, rise/fall time, jitter, accuracy, and skew requirements.
— Two high drive 3.3V Ref. clocks at 14.318 MHz The part possesses dedicated power-down, GPU stop, and

« 1 ns—4 ns delay between CPU and PCI clocks PCl| stop pins for power management control. When the
. Three dedicated CPU frequency select inputs input is asserted, the CPU clock cutputs are driv-
o - ) eq Y P en LOW. When the PCI STOP input is asserted, the PCl clock

+ 1°C™ Serial Configuration Interface outputs (excele_t the free-running PCI clock) are driven LOW.
« Factory-EPROM programmable output drive and slew When the pin is asserted, the reference oscillator

rate for optimal EMI control. Improved output drivers and PLLs are shut down, and all outputs are driven LOW.
are designed tor low EMI.

+ Factory-EPROM programmable CPU clock frequencies
for custom configurations

The CY2272 clock outputs are designed for low EMI emis-
sions. Controlled rise and fall times, unique output driver cir-
cuits, and innovative circuit layout techniques enable the

* Dedicated Power-down, CPU stop and PCl stop pins CY227210 have lower EMI than clock devices from cther man-
« Low CPU clock jitter < 250 ps cycle-cycle. ufacturers. Additionally, factory-EPROM programmable output
« Available in space-saving 48-pin SSOP package drive and slew-rate control enable optimal configurations.
P g 4c-p P g P
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Pin Summary
Name Pins (-1, -2) Description
Vbpas 7,14,19, 30, 36, 48 3.3V Digital voltage supply
Voooru 42 CPU Digital voltage supply, 2.5V or 3.3V
AVpp 1 Analog voltage supply, 3.3V
Vss 3,9,186, 18,22, 27, 33, 39, 45 | Ground
XTALINI] 4 Reference crystal input
XTALOUTL'] 5 Reference crystal feedback
PCI_STOP 28 Active LOW control input to stop PCI clocks (except free-running PCI
clock)
CFU_STOF 29 Active LOW control input to stop CPU clocks
PWR_DWN 20 Active LOW control input to power down device
SDRAM[0-5] 38,37, 35,34, 32 31 SDRAM clock outputs
SELO 26 CPU frequency select input, bit 0 (See table below.)
SEL1 21 CPU frequency select input, bit 1 (See table below.)
SEL2 25 CPU frequency select input, bit 2 (See table below.)
CPUCLK[0:3] 44 43, 41,40 CPU clock outputs
PCICLK[0:4] 10, 11,12, 13, 15 PCI clock outputs, at one-half the CPU frequency
PCICLK_F 8 Free-running PCI clock output
EPCICLK 17 Early PCl clock, leads PCl clocks by 1-4 ns
REF[0-1] 2,8 3.3V Reference clock outputs, drive 45pF loads
USBCLK 47 USB Clock output (48 MHz)
IOCLK 46 IG Clock output (24 MHz)
SDATA 23 Serial data input for serial configuration port
SCLK 24 Serial clock input for serial configuration port

Function Table, EPROM Programmablel?

PCICLK[0:4]
12c CPU/PCI | CPUCLKI[0:3] PCICLK_F

Bit4 | SELO | SEL1 | SEL2 | Ratio SDRAM[0:5] EPCICLK REF[0-1] | USBCLK | 10CLK
0 0 0 0 2 15 MHz 7.5 MHz 14318 MHz |48MHz |24 MHz
0 0 0 1 2 16.67 MHz 8.33 MHz 14318 MHz |48MHz |24 MHz
0 0 1 0 25 18.75 MHz 7.5 MHz 14318 MHz |48MHz |24 MHz
0 0 1 1 13.75 MHz 6.875 MHz 14318 MHz |48MHz |24 MHz
0 1 0 0 2 60.0 MHz 30.0 MHz 14318 MHz |48MHz |24 MHz
0 1 0 1 o 66.67 MHz 33.33 MHz 14318 MHz [48MHz |24 MHz
0 1 1 0 25 75.0 MHz 30.0 MHz 14318 MHz |48MHz |24 MHz
0 1 1 1 2 55.0 MHz 27.5 MHz 14318 MHz |48MHz |24 MHz

Notes:

1. For best accuracy, use a parallel+esonant crystal, € oap =18 pF
2. CPU frequencies of 83.33 MHz and 100 MHz can also be supported. In this case, the CPU/PCI Divide ratio will be 2.5 and 3 respectively, thus enabling PCI
clocks of 33.33 MHz. Please contact your local Cypress representative for more information.
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Actual Clock Frequency Values

CPU and PCI Clock Driver Strengths

Target Actual * Matched impedances on both rising and falling edges on
Clock Outout Fre&uency Freﬂluency the output drivers . .
pu (MHz) (MHz) PPM « Qutput impedance: 25€ (typical) measured at 1.5V,
CPUCLK 66.67 66.654 —-195
CPUCLK 60.0 60.0 0
CPUCLK 75.0 75.0 0
USBCLK 48.0 48.008 167
IOCLK 24.0 24.004 167
Power Management Logic
PCICLK Other
CPU_STOP | PCI_STOP | PWR_DWN CPUCLK EPCICLK PCICLK_F | Clocks Osc. PLLs
X X 0 Low Low Stopped Stopped | Off Off
0 0 1 Low Low Running Running | Running | Running
0 1 1 Low CPUPLL/2 Running Running | Running | Running
1 0 1 As per Func. Tbl. | Low Running Running | Running | Running
1 1 1 As per Func. Tbl. | As per Func. Tbl. | Running Running | Running | Running

Serial Configuration Map

* The Serial bits will be read by the clock driver inthe following

order:
Byte0-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

* Reserved and unused bits should be programmed to "0".

« |2C Address for the CY2273 is:

A6 A5 A4 A3 A2 Al A0 | R/'W

1 1 0 1 0 0

1 —

Select Functions based on Byte 0

Byte 0: Functional and Frequency Select Clock
Register (1 = Enable, 0 = Disable)

Bit | Pin # Descripticn
Bit7|-- (Reserved) drive to 'O’
Bitg | -- (Reserved) drive to 'O’
Bit5|-- (Reserved) drive to ‘0’
Bit4 | -- Frequency Select (Refer to Freq. Sel. Table)
Bit3|-- (Reserved) drive to ‘0’
Bit2]|-- (Reserved) drive to 'O’
Bit1|-- Bit1 |Bito
Bit 0 1 1 - Three-State

1 0-N/A

0 1 - Testmode

0 0 - Normal Operation

Outputs
Functional Description CPU PCI, PCLF SDRAM Ref USBCLK 10CLK
Three-State Hi-Z Hi-Z Hi-Z Hi-Z Hi-Z Hi-Z
Test Model*! TCLK/2E! TCLK/4 TCLK/2 TCLK TCLK/2 TCLK/4
Notes:

3. TCLK supplied on the XTALIN pin in Test Mode.
4. Valid only for SEL2=1, SEL1=0, SELO=1.
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Byte 1: CPU Active/lnactive Register

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

Byte 2: PCI Active/lnactive Register
{1 = Active, 0 = Inactive), Default = Active

Bit Pin # Description Bit Pin # Description
Bit 7 47 USBCLK (Active/Inactive) Bit 7 - (Reserved) drive to "0’
Bit 8 46 IOCLK (Active/Inactive) Bit 8 7 PCICLK_F (Active/Inactive)
Bit 5 N/A (Reserved) drive to "0’ Bit 5 15 EPCICLK (Active/Inactive)
Bit 4 N/A Not used - drive to ‘0’ Bit 4 14 PCICLK4 (Active/lnactive)
Bit 3 40 CPUCLKS (Active/lnactive) Bit 3 12 PCICLK3S (Active/lnactive)
Bit 2 41 CPUCLK2 (Active/lnactive) Bit 2 11 PCICLK2 (Active/lnactive)
Bit 1 43 CPUCLK1 (Active/lnactive) Bit 1 10 PCICLK1 (Active/lnactive)
Bit 0 44 CPUGLKO (Active/lnactive) Bit 0 8 PCICLKO (Active/lnactive)

Byte 3: SDRAM Active/lnactive Register

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

Bit | Pin # Description
Bit7 |28 (Reserved) drive to '0’
Bits | 29 (Reserved) drive to '0’
Bit5 | 31 SDRAMS (Active/Inactive)
Bit4 | 32 SDRAM4 (Active/Inactive)
Bit3 | 34 SDRAM3 (Active/Inactive)
Bit2 |35 SDRAM2 (Active/Inactive)
Bit1 |37 SDRAM1 (Active/Inactive)
Bit0 | 38 SDRAMO (Active/Inactive)

Byte 5: Peripheral Active/lnactive Register
{1 = Active, 0 = Inactive), Default = Active

Bit Pin # Description
Bit 7 N/A (Reserved) drive to ‘0’
Bit 6 N/A (Reserved) drive to 'O’
Bit 5 N/A (Reserved) drive to ‘0’
Bit 4 N/A (Reserved) drive to 'O’
Bit 3 N/A (Reserved) drive to 'O’
Bit 2 N/A (Reserved) drive to 'O’
Bit 1 8 REF1 (Active/Inactive)
Bit 0 2 REFO (Active/lnactive)

Byte 4: SDRAM Active/lnactive Register
{1 = Active, 0 = Inactive), Default = Active

Bit Pin # Description
Bit 7 N/A Not used - drive to 0’
Bit 6 N/A Not used - drive to 'O’
Bit 5 N/A Not used - drive to 0’
Bit 4 N/A Not used - drive to ‘0’
Bit 3 17 Not used - drive to 'O’
Bit 2 18 Not used - drive to ‘0’
Bit 1 20 Not used - drive to 0’
Bit 0 21 Not used - drive to 'O’

Byte 6: Reserved, for future use
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Maximum Ratings

Storage Temperature (Non-Condensing) ... —85°C to +150°C

(Above which the useful life may be impaired. For user guide- Max. $oldering Temperature (10seC) ..........cc......... +280°C

lines, not tested.) Junction Temperature..........cccoo i +150°C

Supply Voltage ... —0.5 10 +7.0V Package Power Dissipation............................. W

Input Voltage ... ... —0.5V 10 Vpp+0.5 Static Discharge Voltage ... »2000V
(per MIL-STD-883, Method 3015}

Operating Conditions!®!

Parameter Description Min. Max. Unit
AVpp, Vppaz | Analog and Digital Supply Voltage 3.135 3.465 vV
Voocru CPU Supply Veltage 2375 29 vV

3.135 3.485
Ta Operating Temperature, Ambient 70 °C
CL Max. Capacitive Load on pF
CPUCLK, USBCLK, IOCLK 10 20
EPCICLK, PCICLK 30 30
SDRAM 20 30
REF [0,1] 20 45
fREF) Reference Frequency, Oscillator Nominal Value 14.318 14.318 MHz
Electrical Characteristics Over the Operating Range
Parameter Description Test Conditions Min. | Max. | Unit
ViH High-level Input Voltage  |Except Crystal Inputs 20 A
VL Low-level Input Voltage  [Except Crystal Inputs 08| V
Vor High-level Cutput Voltage |Vppcpy = Vppae = 2.375V loy =16 mA |CPUCLK | 2.0 v
VaL Low-level Output Voltage |Vppepu = Vopge = 2.375V gL =27 mA |CPUCLK 04 | V
VoHu High-level Qutput Voltage |Vppaz, AVpp, Vopopy = 3.135V loy =18 mA |CPUCLK | 2.4 '
lon =36 mA |SDRAM
lon =32 mA |PCICLK
lon =26 mA |USBCLK
IOCLK
oy = 36 mA |REF[0-1]
VoL Low-level Output Voltage |Vppasz AVpp. Vppepy = 3.135V gL =27 mA |CPUCLK 04 | V
oL =29 mA |SDRAM
oL =26 mA |PCICLK
loL =21 mA |USBCLK
IOCLK
loL =29 mA |REF[0-1]
i Input High Current Vii= Voo =10 +10 | pA
I Input Low Current VL =0V 10 | pA
loz Output Leakage Current |Three-state -10 | +10 | pA
Iop Power Supply Current!®] Vpp = 3.465V, V| =0 or Vpp, Loaded Outputs, 300 | mA
CPU clocks = 66.67 MHz
lbp Power Supply Currentl®!  |Vpp = 3.465V, V| = 0 or Vpp, Unloaded Qutputs 120 | mA
lops Power-down Current Current draw in power-down state 50 | pA
Notes:

5. Electrical parameters are guaranteed with these operating conditions.

6. Power supply current will vary with number of outputs which are running. Therefore, power supply current can be calculated with the following formula: TBD
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Switching Characteristics!”
Parameter | Output Description Test Conditions Min. | Typ. | Max. | Unit
t4 All Output Duty Cyclel® ty =t4a+ 1B 45 50 55 %
ts CPUCLK | CPU Clock Rising and Between 0.4V and 2.0V, Vppgpy =25V | 1.0 4.0 Vins
Falling Edge Rate Between 0.4V and 2.4V, Vppgpy = 3.3V
te PCICLK, PCI, EPCI, REF Clock Between 0.4V and 2.4V 1.0 4.0 Vins
EPCICLK | Rising and Falling Edge
REF[0-1] | Rate
tz SDRAM SDRAM Rising and Fall- | Between 0.4V and 2.4V 1.0 4.0 Vins
ing Edge Rate
t3 CPUCLK | CPU Clock Rise Time Between 0.4V and 2.0V, Vppgpy =25V | 0.4 18 ns
Between 0.4V and 2.4V, Vppopy =3.3V | 0.5 20
17 CPUCLK | CPU Clock Fall Time Between 2.0V and 0.4V, Vppcpy =25V | 0.4 1.6 ns
Between 2.4V and 0.4V, Vppgpy =3.3V | 0.5 20
tg CPUCLK | CPU-CPU Clock Skew | Measured at 1.25V, Vppepy = 2.5V 100 | 250 ps
Measured at 1.5V, Vppgpy = 3.3V
tg CPUCLK, | CPU-PCI Clock Skew Measured at 1.25V for 2.5V clocks, and 1.0 2.0 4.0 ns
PCICLK at 1.5V for 3.3V clocks
7 CPUCLK, | CPU-SDRAM Clock Measured at 1.25V for 2.5V clocks, and 500 ps
SDRAM Skew at 1.5V for 3.3V clocks
ta PCICLK, PCI-PCI Clock Skew Measured at 1.5V 250 ps
PCICLK
tg EPCICLK, | EPCI-PCI Clock Skew Measured at 1.5V for 3.3V clocks 1.0 20 4.0 ns
PCICLK
o CPUCLK, | Cycle-Cycle Clock Jitter | Measured at 1.25V for 2.5V clocks, and 250 ps
SDRAM at 1.5V for 3.3V clocks
4 PCICLK, |Cycle-Cycle Clock Jitter | Measured at 1.5V 500 ps
EPCICLK
142 CPUCLK, |Power-up Time CPU, PCI, EPCI, and SDRAM clock sta- 3 ms
PCICLK, bilization from power-up
EPCI,
SDRAM
t43 CPUCLK | /4 Frequency Slew Time | Time for CPU, EPCI, PCI, and SDRAM 10 25 | cycles
PCICLK clock frequency to change from Fto F/4
SDRAM after select input change
Notes:

7.
8.

All parameters specified with loaded outputs.

Duty cycle is measured at 1.5V when Vpp = 3.3V. When Vppepy = 2.5V, CPUCLK duty cycle is measured at 1.25V.
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Timing Requirement for the 1°C Bus

Parameter Description Min. Max. Unit
ty2 SCLK Clock Frequency 0 100 kHz
t43 Time the bus must be free before a new transmission can start 4.7 Ls
t14 Hold time start condition. After this period the first clock pulse is generated. 4 Ls
45 The LOW period of the clock. 4.7 us
t4g The HIGH pericd of the clock. 4 LS
ty7 tsic?:;;]p time for start cendition. (Only relevant for a repeated start condi- 4.7 LS
t1g Hold time DATA Ls

for CBUS compatible masters. 5

for I2C devices 0
t1g DATA input set-up time 250 ns
tog Rise time of both SDATA and SCLK inputs 1 LS
to Fall time of both SDATA and SCLK inputs 300 ns
to Set-up time for stop condition 4.0 Ls

Switching Waveforms

Duty Cycle Timing

- N tip ‘:J
e 117
All Outputs Rise/Fall Time
— Vop
OUTPUT
ov

tp tp
f3 t4

CPU-CPU Clock Skew

CPUCLK _7 N/

CPUCLK ]

ts —m
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Switching Waveforms (continued)

CPU-SDRAM Clock Skew

CPUCLK _7 N/

SDRAM

t; —

CPU-PCI Clock Skew

CPUCLK
_A N\ L

PCICLK —

ts —r

PCI-PCI Clock Skew

PCICLK _7 N/

PCICLK —

o

EPCI-PCI Clock Skew

EPCICLK
___J7Zr-\\\\_d///-\\\h-///F-\\\h_

PCICLK —

CPU_STOPL: '°)

CPUCLK
(Internal)

PCICLK
(Internal)

<Hanni e\ L | /I 0t 0 . 1 L1 [
(Free-Running)

CPUCLK
{External)

Notes:

9. CPUCLK onand CPUCLK off latency is 2 or 3 CPUCLK cycles.
10. CPU_STOP may be applied asynchronously. It is synchronized intemally.
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Switching Waveforms (continued)
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PRELIMINARY CY2272

PCLSTCP

PCICLK
(External) | | |

PWR_DOWN

CPUCLK
(Internal)

PCICLK
{Internal)

5
/ s
PWR_DWN ““\g& k. 7]
.
Fd
<
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CPUCLK
(External) | |
PCICLK | | | |
{External)

<

F

G e
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VOO
Crystal

Shaded section on the VSO and Crystal waveforms indicates that the VGO and crystal oscillator are active, and there is a valid clock.

Timing Requirements for the 1°C Bus

<<
r — S
SDA / >< \l
5%
1 1 J
1 I p= 1o 51 $s | e s
SCL
=1y
- - el - 1 — [t
| tis |11s 116 LT v tz
Notes:

11. PCICLK on and PCICLK off latency is 1 rising edge of the external PCICLK.
12. PCI_STOP may be applied asynchronously. It is synchronized intemally.
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Application Information

Clock traces must be terminated with either series or parallel termination, as they are normally done.

Application Circuit

[Hicd

— ATALIN WODCFU
}{7 ATALDUT
I Lo
v o
FCI_STOF# FLI_STOP# I0CLK
CPU_STOR# CRO_STOR
PWE_LWIT# PR _Dunrg REF
SiLk E[I
SDATA SDATA CPUCLK
SELD SELO
SELY SELI FCICLE
SEL2 SELZ
WDDE 2 USBCLK
VODEE SDRAM
d AVDD
i 10F ;|: EFCICLK
— PCICLK_F
VoD 28V
jj— WDDOZ
Cd
I fuF
S

WDD 2SS EN

I gun

‘J7__ WSS
hY CTZETZ 98 FIN S30F

Cd =DECOUPLING CAPACITORS

Ct = OPTICMAL EMI-REDLUICING CAPACTORS
Cr = OPTIONAL LOAD MATCHING CAPACITOR
Rs =35ERIES TERMINATING RESISTORS

Summary

+ A parallel-resonant crystal should be used as the reference to the clock generator. The operating frequency and G qap of
this crystal should be as specified in the data sheet. Opticnal trimming capacitors may be needed if a crystal with a C?Iﬁ\

CLoap is used. Footprints must be laid out for flexibility.

R
Rz
> weLk
ARAVS { REF
AREVE [ serunle
L { =pProicle
I { »ugeclk
gLV [ >soRAM
[EPCICLK
‘ [ =PCICLE_F
R O o

erent

+ Surface mount, low-ESR, ceramic capacitors should be used for filtering. Typically, these capacitors have a value of 0.1 uF.

In some cases, smaller value capacitors may be required.

+ Thevalue of the series terminating resistor satisfies the following equation, where Ry,

oisthe loaded characteristicimpedance

ofthe trace, Rq  istheoutput impedance of the clock generator (specified inthedata éﬂﬁeet), and Rggigs is the seriesterminating

resistor.
Rseries 2 Rirace — Rowt

+ 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.

+ AFerrite Bead may be used to isolate the Board Vg, from the clock generator V island. Ensure that the Ferrite Bead offers
greater than 50Q impedance at the clock frequency, under loaded DC conditions. Please refer to the application note "Layout

and Termination Techniques for Cypress Clock Generators” for more details.

+ If a Ferrite Bead is used, a 10 uF—22 pF tantalum bypass capacitor should be placed close to the Ferrite Bead. This capacitor

prevents power supply droop during current surges.

10
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? Vbpaz

L
IO.H.LF

J_ 1 48 &
T % uF 0.1uF -+
3 T
-_ 457 I -
1 7 R Vboepu
:E 0.1puF 42 01 F_L
v T
1° =
= L
Ad 14 ~ 36 1
C.1uF & 0.1uF
L T
I G 38— B
30 ’
L1® 0.1 uFi
19 27
oo OUTPUTS]
J___ CLOAD$

Note: All Capacitors must be placed as close to the pins as is possible

Ordering Information

Package Operating
Ordering Code Name Package Type Range
CY2272FPVC—1 048 48-Pin 8SOP Commercial

Document #: 38—-00607

11
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Package Diagram

48-Lead Shrunk Small Outline Package 048
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© Cypress Sermiconducior Corporation, 1997. The information contained herain 1s subject to change without notice. Cypress Semiconducior Corporation assumes no responsbility for the use
of any circuitry other than errcuitry embodied ina Cypress Semiconducior product. Nor does it convey or iImply any license under patent or other nghis. Cypress Semiconductor does not authorize
its products for use as critical componenis in life-support systems where a malfunction or fallure may reasonably be expected 1o result In significant inury 1o the user. The indusion of Cypress
Semiconductor products in Iife-support systems application implies that the manutacturer assumes all risk of such use and In doing so Indemnifies Cypress Semiconductor against all charges.



