CY28322-2

133-MHz Spread Spectrum Clock Synthesizer with

Differential CPU Outputs

Features

Benefits

« Compliant with Intel” CK-Titan and CK-408 clock
synthesizer/driver specifications

Supports next generation Pentium” processors using
differential clock drivers

Multiple output clocks at different frequencies

— Two pairs of differential CPU outputs, up to 200 MHz
—Nine synchronous PCI clocks, three free-running

— Six 3V66 clocks

—Two 48-MHz clocks

—One reference clock at 14.318 MHz

—One VCH clock

Motherboard clock generator
— Support multiple CPUs and a chipset
— Support for PCI slots and chipset
— Supports AGP, DRCG reference, and Hub Link
— Supports USB host and graphic controllers
— Supports ISA slots and I/O chip

Spread Spectrum clocking (down spread)

Enables reduction of EMI and overall system cost

Power-down features (PCI_STOP#, CPU_STOP#
PWR_DWN#)

Enables ACPI-compliant designs

Two select inputs (Mode select & IC Frequency Select)

Supports up to four CPU clock frequencies

48-pin TSSOP package

Widely available, standard package enables lower cost
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Pin Configurations

TSSOP
ﬂw%‘

XTAL_IN []1 48] VDD_REF
XTAL_ouT []2 47 ] REFO
GND_REF []3 a6 ] s1

pci_Fo []4 45 [1 cpu_sTop#
pci_F1 Os 44[1 vbD_cPu
Pci_F2 [e 43[1 cpui
GND_PCI []7 421 cpus
pcio g 41[] GND_CPU
pcil o 40 [] vDD_CPU
pci2 []10 39[] cpPu2
vbb_pPcl [f1; O 38[] cpPuw
o O, 5 a7 Rer
poi [J13 B 36 s2
pcis [14 .B 35[] usB
vop_aves C]15 N 311 por
GND_3vee []16 331 vpp_48 MHz
66BUFF0/3ve6_2 [ 17 32[1 GND_48 MHz
66BUFF1/3v66_3 []18 31[] 3ve6_1/NVCH
66BUFF2/3V66_4 [ 19 30[1 pci_sTop#
66IN/3V66_5 [ 20 26 [ 3v66.0
PWR_DWN# [ 21 28 [ vDD_3v66
VDD_CORE [ 2 271 GND_3vee
GND_core [ 23 26[] sCLK
PWR_GD# [ 24 25[] SDATA

VCH_CLK/ 3V66_1
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Pin Name Pin Number Pin Description

REFO 47 3.3V 14.318-MHz clock output

XTAL_IN 1 14.318-MHz crystal input

XTAL_OUT 2 14.318-MHz crystal input

CPU, CPU# [1:2] 43, 39, 42, 38 Differential CPU clock outputs

3V66_0 29 3.3V 66-MHz clock output

3Vv66_1/VCH 31 3.3V selectable through SMBus to be 66 MHz or 48 MHz

66IN/3V66_5 20 66-MHz input to buffered 66BUFF and PCI or 66-MHz clock from internal VCO

66BUFF [2:0] /3V66 [4:2] |17, 18, 19 66-MHz buffered outputs from 66Input or 66-MHz clocks from internal VCO

PCI_F[0:2] 4,5,6 33 MHz clocks divided down from 66Input or divided down from 3V66

PCI [0:5] 8,9, 10, 12, 13, 14 |PCI clock outputs divided down from 66Input or divided down from 3V66

usB 35 Fixed 48-MHz clock output

DOT 34 Fixed 48-MHz clock output

S2 36 Special 3.3V 3-level input for Mode selection

S1 46 3.3V LVTTL inputs for CPU frequency selection

IREF 37 A precision resistor is attached to this pin which is connected to the internal
current reference

PWR_DWN# 21 3.3V LVTTL input for Power_Down# (active LOW)

PCI_STOP# 30 3.3V LVTTL input for PCI_STOP# (active LOW)

CPU_STOP# 45 3.3V LVTTL input for CPU_STOP# (active LOW)

PWRGD# 24 3.3V LVTTL inputis a level sensitive strobe used to determine when S[2:1] inputs
are valid and OK to be sampled (Active LOW). Once PWRGD# is sampled LOW,
the status of this output will be ignored.

SDATA 25 SMBus compatible SDATA

SCLK 26 SMBus compatible Sclk

VDD_PCI, VDD_3V686,
VDD_CPU,VDD_REF

11, 15, 28, 40, 44,
48

3.3V power supply for outputs

VDD_48 MHz

33

3.3V power supply for 48 MHz

VDD_CORE

22

3.3V power supply for PLL

GND_REF, GND_PClI,
GND_3V66, GND_IREF,
GND_CPU

3,7,16,27,32,41

Ground for outputs

GND_CORE 23 Ground for PLL
Function Tablell
3V66[0:1] | 66BUFF[0:2]/3 | 66IN/3V66_5 | PCI_F/PCI USB/DOT

S2 | S1 |CPU (MHz)| (MHz) = | V66[2:4] (MHz) (MHz) (MHz) REFO(MHz) (MHz) Notes
1 0 100 MHz |66 MHz 66IN 66 MHz Input  |66IN/2 14.318 MHz |48 MHz 2,3,4
1 1 133 MHz |66 MHz 66IN 66 MHz Input  |66IN/2 14.318 MHz |48 MHz 2,3,4
0 0 100 MHz |66 MHz 66 MHz 66 MHz 33 MHz 14.318 MHz |48 MHz 2,3, 4
0 1 133 MHz |66 MHz 66 MHz 66 MHz 33 MHz 14.318 MHz |48 MHz 2,3,4
Mid |0 TCLK/2 TCLK/4 TCLK/4 TCLK/4 TCLK/8 TCLK TCLK/2 7,8,5
Mid |1 |Reserved |Reserved |Reserved Reserved Reserved Reserved Reserved -
Notes:

1. TCLK s a test clock driven in on the XTALIN input in test mode.

2. “Normal” mode of operation

3. Range of reference frequency allowed is min. = 14.316 nominal = 14.31818 MHz, max = 14.32 MHz.

4. Frequency accuracy of 48 MHz must be +167 PPM to match USB default.

5. Mid is defined a voltage level between 1.0V and 1.8V for 3 level input functionality. Low is below 0.8V. High is above 2.0V.

6. Required for DC output impedance verification.

7. These modes are to use the same internal dividers as the CPU = 200-MHz mode. The only change is to slow down the internal VCO to allow under clock

margining.
8. Al p%r;n"?eters specified with loaded outputs.
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Clock Driver Impedances

Impedance
Buffer Vpp Range Buffer Type Min. Q Typ. Q Max. Q
CPU, CPU# Type X1 50
REF 3.135-3.465 Type 3 20 40 60
PCI, 3V66, 66BUFF 3.135-3.465 Type 5 12 30 55
usB 3.135-3.465 Type 3A 12 30 55
DOT 3.135-3.465 Type 3B 12 30 55
Clock Enable Configuration
VCOS/

PWR_DWN# | CPU_STOP# | PCI_STOP# | CPU CPU# | 3V66 | 66BUFF | PCI_F | PCI | USB/DOT oscC

0 X X IREF*2 | FLOAT | LOW LOW LOW | LOW LOW OFF

1 0 0 IREF*2 | FLOAT | ON ON ON | OFF ON ON

1 0 1 IREF*2 | FLOAT | ON ON ON ON ON ON

1 1 0 ON ON ON ON ON | OFF ON ON

1 1 1 ON ON ON ON ON ON ON ON

Serial Data Interface (SMBus)

To enhance the flexibility and function of the clock synthesizer,
a two signal SMBus interface is provided according to SMBus
specification. Through the Serial Data Interface, various
device functions such as individual clock output buffers, can
be individually enabled or disabled. CY28322-2 supports both
block read and block write operations.

The registers associated with the Serial Data Interface
initialize to their default setting upon power-up, and therefore
use of this interface is optional. Clock device register changes
are normally made upon system initialization, if any are
required. The interface can also be used during system
operation for power management functions.

Data Protocol

The clock driver serial protocol accepts only block writes from
the controller. The bytes must be accessed in sequential order
from lowest to highest byte, (most significant bit first) with the

ability to stop after any complete byte has been transferred.
Indexed bytes are not allowed.

A block write begins with a slave address and a WRITE
condition. The R/W bit is used by the SMBus controller as a
data direction bit. A zero indicates a WRITE condition to the
clock device. The slave receiver address is 11010010 (D2h).

A command code of 0000 0000 (00h) and the byte count bytes
are required for any transfer. After the command code, the
core logic issues a byte count which describes number of
additional bytes required for the transfer, not including the
command code and byte count bytes. For example, if the host
has 20 data bytes to send, the first byte would be the number
20 (14h), followed by the 20 bytes of data. The byte count byte
is required to be a minimum of 1 byte and a maximum of 32
bytes It may not be 0. Figure 1 shows an example of a block
write.

A transfer is considered valid after the acknowledge bit corre-
sponding to the byte count is read by the controller.

Start| Slave Address | R/IW | A Command A |Byte Count=| A | Data Byte 0 | A Data Byte N-1| A | Stop
Bit {11010010| 0/1 Code N Bit
00000000
1 bit 7 bits 1 1 8 bits 1 8 bits 1 8 bits 1 8 bits 1 1hbit
[ ] From Master to Slave
B From Slave to Master Figure 1. An Example of a Block Write
Document #: 38-07145 Rev. *B Page 3 of 17
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Data Byte Configuration Map
Data Byte 0: Control Register (0 = Enable, 1 = Disable)
Affected Power-on
Bit Pin# Name Description Type Default
Bit 7 4,5, 6,10, |PCI[0:6] Spread Spectrum Enable R/W 0
11, 12, 13, |CPU[2:1] 0 = Spread Off, 1 = Spread On
16, 17, 18, |3V66[1:0]
33,35
Bit 6 - TBD TBD R 0
Bit5 31 3Vv66_1/VCH VCH Select 66 MHz/48 MHz R/W 0
0 =66 MHz, 1 = 48 MHz
Bit 4 39, 43, 38, |CPU [2:1] CPU_STOP# R N/A
42 CPU# [2:1] Reflects the current value of the external CPU_STOP# pin
Bit 3 8, 9,10, 11, |PCI [5:0] PCI_STOP# R/W N/A
12,13, 14, (Does not affect PCI_F [2:0] pins)
Bit 2 - - S2-Reflects the value of the S2 pin sampled on power-up R N/A
Bit 1 - - S1-Reflects the value of the S1 pin sampled on power-up R N/A
Bit 0 - - Reserved R 1
Data Byte 1
Power-on
Bit Pin# Name Description Type Default
Bit 7 - N/A CPU MultO Value R N/A
Bit 6 43,39, |CPU1:2 Three-state CPU1:2 during power-down R/W 0
0 = Normal; 1 = Three-stated
Bit 5 38,39 |CPU2 Allow Control of CPU2 with assertion of CPU_STOP# R/W 0
CPuU2# 0 = Not free running; 1 = Free running
Bit 4 42,43 |CPU1 Allow Control of CPU1 with assertion of CPU_STOP# R/W 0
CPU1# 0 = Not free running;1 = Free running
Bit 3 - Reserved Reserved R/W 0
Bit 2 38,39 |CPU2 CPU2 Output Enable R/W 1
ChuU2# 1 = Enabled; 0 = Disabled
Bit 1 42,43 |CPU1 CPU1Output Enable R/W 1
CPU1# 1 = Enabled; 0 = Disabled
Bit 0 - Reserved Reserved R/W 1
Data Byte 2
Power-on
Bit Pin# Name Pin Description Type Default
Bit 7 N/A N/A R 0
Bit 6 14 PCI5 PCI5 Output Enable R/W 1
1 = Enabled, 0 = Disabled
Bit5 13 PCl4 PCl4 Output Enable R/W 1
1 = Enabled; 0 = Disabled
Bit 4 12 PCI3 PCI3 Output Enable R/W 1
1 = Enabled; 0 = Disabled
Bit 3 10 PCI2 PCI2Qutput Enable R/W 1
1 = Enabled; 0 = Disabled
Bit 2 9 PCI1 PCI1 Output Enable R/W 1
1 = Enabled; 0 = Disabled
Bit 1 8 PCIO PCIO0 Output Enable R/W 1
1 = Enabled; 0 = Disabled
Bit 0 Reserved Write t0"0” R/W 1
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Data Byte 3
Power-on
Bit Pin# Name Pin Description Type Default
Bit 7 34 DOT DOT 48-MHz Output Enable R/W 1
Bit 6 35 uUsSB USB 48-MHz Output Enable R/W 1
Bit 5 6 PCI_F2 Allow control of PCI_F2 with assertion of PCI_STOP# R/W 0
0 = Free running; 1 = Stopped with PCI_STOP#
Bit 4 5 PCI_F1 Allow control of PCI_F1 with assertion of PCI_STOP# R/W 0
0 = Free running; 1 = Stopped with PCI_STOP#
Bit 3 4 PCI_FO Allow control of PCI_FO0 with assertion of PCI_STOP# R/W 0
0 = Free running; 1 = Stopped with PCI_STOP#
Bit 2 6 PCI_F2 PCI_F2 Output Enable R/W 1
Bit 1 5 PCI_F1 PCI_F1Qutput Enable R/W 1
Bit 0 4 PCI_FO PCI_FO Output Enable R/W 1
Data Byte 4
Power-on
Bit |Pin# Name Pin Description Type Default
Bit 7 - |TBD N/A R 0
Bit 6 - |TBD N/A R 0
Bit5 | 29 [3V66_0 3V66_0 Output Enable R/W 1
1 = Enabled; 0 = Disabled
Bit4 | 31 [3V66_1/VCH |3V66_1/VCH Output Enable R/W 1
1 = Enabled; 0 = Disabled
Bit3 | 20 |[66IN/3V66_5 |3V66_5 Output Enable R/W 1
1 = Enable; 0 = Disable
Note. This bit should be used when pin 24 is configured as 3v66_5 output.
Do not clear this bit when pin 24 is configured as 66IN input.
Bit 2 19 |66BUFF2 66-MHz Buffered 2 Output Enable R/W 1
1 = Enabled; 0 = Disabled
Bit 1 18 |66BUFF1 66-MHz Buffered 1 Output Enable R/W 1
1 = Enabled; 0 = Disabled
Bit 0 17 |66BUFFO 66-MHz Buffered 0 Output Enable R/W 1
1 = Enabled; 0 = Disabled
Data Byte 5
Power-on
Bit Pin# Name Pin Description Type Default
Bit 7 N/A N/A R 0
Bit 6 N/A N/A R 0
Bit 5 66BUFF [2:0] Tpd 66IN to 66BUFF propagation delay control R/W 0
Bit 4 66BUFF [2:0] R/W 0
Bit 3 DOT DOT edge rate control R/W 0
Bit 2 DOT R/W 0
Bit 1 usB USB edge rate control R/W 0
Bit 0 usB R/W 0
Byte 6: Vendor ID
Power-on
Bit Description Type Default
Bit 7 Revision Code Bit 3 R 0
Bit 6 Revision Code Bit 2 R 0
Bit 5 Revision Code Bit 1 R 0
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Byte 6: Vendor ID (continued)
Power-on

Bit Description Type Default
Bit 4 Revision Code Bit 0 R 0
Bit 3 Vendor ID Bit 3 R 1
Bit 2 Vendor ID Bit 2 R 0
Bit 1 Vendor ID Bit 1 R 0
Bit 0 Vendor ID Bit 0 R 0
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Maximum Ratings Storage Temperature (Non-condensing) .... —65°C to +150°C
(Above which the useful life may be impaired. For user guide- Max. _Solderlng Temperature (10 Sec) ........o....ccoees +260°C
lines, not tested.) Junction TEMPEratUre ........oeeveiieiieieieeeiee e +150°C
SUPPIY VORAGE ... -0.5t0 +7.0V Package Power DiSsipation.............ocoeviiinniinns 1Q
INPUE VORAGE ......ceeveeeeeeeeeeeeeeeee e -0.5V to Vppt0.5 Static Discharge VOItage .........ccooveeeviieiiieeiiieeeieceseee e

(per MIL-STD-883, Method 3015) ........cccceeeerevveennnee. > 2000V

Operating Conditions® over which Electrical Parameters are Guaranteed

Parameter Description Min. Max. Unit
Vop_Rer Vop_pciVDD_CORE: 3.3V Supply Voltages 3.135 3.465 \
Vb _3ves, Vbb_cpu,
VDD 48 MHz 48-MHz Supply Voltage 2.85 3.465 Vv
Ta B Operating Temperature, Ambient 0 70 °C
Cin Input Pin Capacitance 5 pF
CxraL XTAL Pin Capacitance 22.5 pF
CL Max. Capacitive Load on pF
USBCLK, REF 20
PCICLK, 3V66 30
frReEF) Reference Frequency, Oscillator Nominal Value 14.318 14.318 MHz
Electrical Characteristics Over the Operating Range
Parameter Description Test Conditions Min. | Max. | Unit
Vi High-level Input Voltage  |Except Crystal Pads. Threshold voltage for crystal pads = Vpp/2 | 2.0 \Y
VL Low-level Input Voltage Except Crystal Pads 0.8 \%
VoH High-level Output Voltage [USB, REF, 3V66 lon =—1mA 2.4 \Y
PCI lon = -1 mA 24 \Y,
VoL Low-level Output Voltage [USB, REF, 3V66 loL =1 mA 04| V
PCI loL =1 mA 055| V
I Input High Current 0<Vin<Vpp 5| 5 | mA
i Input Low Current 0<V|NSVpp -5 5 | mA
loH High-level Output Current [CPU Type X1, Voy = 0.65V | 12.9 mA
For Igy =6*IRef Configuration Type X1, Voy = 0.74V 14.9
REF, DOT, USB Type 3, Vgy = 1.00V -29
Type 3, Vou = 3.135V -23
3Vv66, DOT, PCI Type 5, Vgy = 1.00V -33
Type 5, Voy = 3.135V -33
loL Low-level Output Current |REF, DOT, USB Type 3, VoL = 1.95V 29 mA
Type 3, VoL = 0.4V 27
3V66, PCI Type 5, Vg =1.95 V 30
Type 5, Vg = 0.4V 38
loz Output Leakage Current | Three-state 10 | mA
Ibp3 3.3V Power Supply Current| VDD_CORE/VDD3.3 = 3.465V, Fcpy = 133 MHz 360 | mA
IbDpPD3 3.3V Shutdown Current EgI]DD6§:ORE/VDD3.3 =3.465V and @ IREF = 2.32 mA (Bytel, Bit 25 | mA
IbDpPD3 3.3V Shutdown Current Egﬁ)Df)g:ORE/VDDS.S =3.465V and @ IREF = 5.0 mA (Bytel, Bit 45 | mA
IbDpPD3 3.3V Shutdown Current VDD_CORE/VDD3.3 = 3.465V (Bytel, Bit [6] = 1) 15 | mA
Document #: 38-07145 Rev. *B Page 7 of 17
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Switching Characteristics!® over the Operating Range

Parameter Output Description Test Conditions Min. | Max. Unit
t Al Output Duty Cyclel®! Measured at 1.5V 45 55 %
ts USB, REF, Falling Edge Rate Between 2.4V and 0.4V 0.5 2.0 ns

DOT
t3 PCI,3V66 Falling Edge Rate Between 2.4V and 0.4V 1.0 4.0 V/ins
ts 3V66[0:1] 3V66-3V66 Skew Measured at 1.5V 500 ps
tg 66BUFF[0:2] 66BUFF-66BUFF Skew Measured at 1.5V 175 ps
tg PCI PCI-PCI Skew Measured at 1.5V 500 ps
t7 3Vv66, PCI 3V66-PCI Clock Jitter 3V66 leads. Measured at 1.5V 1.5 35 ns
tg 3V66 Cycle-Cycle Clock Jitter Measured at 1.5V tg = tgp — tog 250 ps
tg USB, DOT Cycle-Cycle Clock Jitter Measured at 1.5V tg = tgp — tgg 350 ps
tg PCI Cycle-Cycle Clock Jitter Measured at 1.5V tg = tgp — tog 500 ps
tg REF Cycle-Cycle Clock Jitter Measured at 1.5V tg = tgp — tgg 1000 |ps

CPU 1.0V Switching Characteristics

3 CPU Rise Time Measured differential waveform from | 175 467 ps
—-0.35V to +0.35V
t3 CPU Fall Time Measured differential waveform from | 175 467 ps
—-0.35V to +0.35V
ty CPU CPU-CPU Skew Measured at Crossover 150 ps
tg CPU Cycle-Cycle Clock Jitter Measured at Crossover tg = tgp — tgp 150 ps
CPU Rise/Fall Matching Measured with test loads'!! 325 mv
Von CPU High-level Output Voltage | Measured with test loads?! 092 |[1.45 |V
including overshoot
Vol CPU Low-level Output Voltage | Measured with test loads(*?! 0.2 035 |V
including undershoot
Verossover | CPU Crossover Voltage Measured with test loads!!?] 051 [0.76 |V
Notes:

9. Multiple Supplies: The voltage on any input or I/O pin cannot exceed the power pin during power-up. Power supply sequencing is NOT required.

10. Duty cycle is measured at 1.5V when Vpp = 3.3V. When Vpp = 2.5V, duty cycle is measured at 1.25V.

11. Determined as a fraction of 2*(Trp — Trn)/(Trp +Trn) where Trp is a rising edge and Trn is an intersecting falling edge.

12. The 1.0V test load is shown on test circuit page.
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Definition and Application of PWRGD# Signal
Vit
VRM8.5
PWRGD# CPU
=
BSELO BSEL1
Y \
3.3v
3.3V 3.3V
NPN
PWRGD# P
CLOCK so 10K 10K
GENERATOR WA W GMCH
S1 10K 10K
W\ WA
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Switching Waveforms

(Single-ended Output)

I

Duty Cycle Timing

tig

- tjp —>

Duty Cycle Timing (CPU Differential Output)

- tig

- tlA—>

All Outputs Rise/Fall Time

—— — Vb

-

OUTPUT
ty > - —| |- 13
CPU-CPU Clock Skew
T XX
i

Host
Host_b >< ><

Host
t4 e -
3V66-3V66 Clock Skew
3V66 J N/
3V66
t5 —_— -—
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Switching Waveforms (continued)

PCI-PCI Clock Skew

PCI

I

PCI

t5_>

3V66-PCI Clock Skew
3V66 —/ N

PCI
t; — -
CPU Clock Cycle-Cycle Jitter
t8A > tBB >
Host_b
Host >< ><
Cycle-Cycle Clock Jitter
toa tog
CLK
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PWRDWN# Assertion

66BUFF

PCI_F (APIC)
PWR_DWN#
cPU

CPU#

3V66

66IN

REF

||||||+

|—> Power-down Rest of Generator

UNDEF

Note: PCI_STOP# asserted LOW

PWRDWN# Deassertion

| |

| | 10-30 ps min. |

| <3ms . ~———— 100-200 pys max. |
66BUFFL1/GMCH : : ’—‘ ...... " —| |—| r
66BUFFO,2 l L e —' ’—' r
PCI | | |
PCI_F (APIC) | e ﬂ
PWR_DWN# : { i
| L T
| LA L
3v66 : —‘ ’—‘ ______ " —' ’_' r
66IN } I ’— ______ J J L
N S 1|

| | |
REF | f

| |

|

|
Note: PCI_STOP# asserted LOW
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PWRGD# Timing Diagrams
GND VRM 5/12V
PWRGD#

BSEL [1:0]

PWRGD# FROM
VRM

Possible glitch while Clock VCC is coming
up. Will be gone in 0.2-0.3 mS delay.

PWRGD# FROM
NPN

VCC CPU CORE

PWRGD#
0.2--0.3m$ Wait for Sample
VCC W320 CLOCK] « 98 | PWRGD# | BSELS
GEN = L
State 0 State 1| State 2 State 3
CLOCK STATE
OFF A ON
CLOCK vCO
OFF A ON

CLOCK OUTPUTS

GND VRM 5/12V

Figure 2. CPU Power BEFORE Clock Power

PWRGD#

BSEL [1:0]

PWRGD# FROM
VRM

PWRGD# FROM

VCC CPU CORE

PWRGD#
’62—03m Wai Sample
VCC W320 CLOCK| . =T ait for
GEN <22 PWRGD# BSELS
CLOCK STATE State 0 State 1 State 2 State 3
OFF A
CLOCK VCO ON
OFF A —

LOCK OUTPUTS
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+3.3V Supply

FB
0.005 pF
rre

i
b

|
Rzl S mp—
I—/—EZ | A7 F——
[(megm=e | © 46 33—
—=14 | A5
15 :-———ﬁl-@
— 16 | © 43
e 42 F——
— =18 | (G) el
= e
— 110 | © 39 F—
e [— " @) 38 F+—
—112 I < 37—
— =13 B3 © 36— L
@H 14 : w 35:7 ;—VDDQS —i
N- 34 *Option B
g e :“[\IS)@A— 33+E|J;-*W-|' W :
17 | N © Sz:lcsggce L— - — — 4
—— =118 | 31—
—+—119 | 0=
—— =120 | ¢ 29
— 1219 @
@-n-g-ae-@u S-27
200© 26 F+——
——F1 245 © 25 F——

FB = Dale ILB1206-300 or 2TDKACB2012L-120 or 2 Murata BLM21B601S Ferrite bead
Ceramic Caps C1=10-22 uF  C2=0.005 pF C5=10.1 pF C6 = 10 pF
@: VIA to GND plane layer @ =VIA to respective supply plane layer

Note: Each supply plane or strip should have a ferrite bead and capacitors.

*|f on board video uses 48-MHz or Dot clock add the Option B 8Q series resistor
All Bypass cap’s on VDD pin = 0.1 pF Low ESR
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'y
™

= .-5 CYPRESS

Test Circuit

VDD_REF, VDD_PCI,

VDD_3V66, VDD_CORE
VDD_48 MHz, VDD_CPU L]

13,7, 16, 27, 32, 41

11, 15, 28, 40, 44, 48

1.0V Test Load

-
475 Test
Nodes
OUTPUTS 33
Za V"

Test Node mm _ Ref,USB Outputs * 205222 cpy
1
“T~ 20pF
Test Node = PCI,3V66 Qutputs
1.0V Amplitude

I30 pF

Ordering Information
Operating
Ordering Code Package Type Range
CY28322ZC-2 48-pin TSSOP Commercial
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48-pin Thin Shrink Small Outline Package

B T
[ e T

(10000 -[ LO0ADAARLD

g R I S

I | TV
— /A - —J X=AMDB - L.X:MN”
T0P VEW END VIEW BOTTOM VIEW EVEN IFAD SIDFS Q0D 1EAD SIDFS
LOPVEW LOPVIEW
=

WITH PLATING \

SIDE VIEW
BASE NETAL

SECTION "C-C"
SCAE: 120/1
(SEE NOTE 10)

PARTING
LINE
SEATING PLANE
;
DETAL "B"
" e PACKAGE QUTLINE, 6.10mm BODY, TSSOP
2 30/1
THIS TABLE FOR 0.50mrm PITCH NOTES:
3 O T 7 7 1. DIE THICKNESS ALLOWABLE IS 0.2790,0127 (.01 10DIE THICKNESS ALLOWABLE IS 0.279.0005 INCHES)
oy LAHEOIS A P — b 2. DINENSIONING & TOLERANCES PER ASME. Y14.50~1994,
Bl t— ¢ 0 ey /3\ DATUM PLANE H_LOCATED AT NOLD PARTING LINE AND CONCIDENT
e " WITH LEAD, WHERE LEAD EXITS PLASTIC BODY AT BOTTOM OF PARTING LINE.
e [ e DD T oo DATUMS A-B AND D TO BE DETERMINED WHERE CENTERLINE
0 — BETWEEN LEADS EXITS PLASTIC BODY AT DATUM PLANE H,
7 1
2 | /A "7 & "E" ARE REFERENCE DATUMS AND DO NOT INCLUDE LD FLESH OR
o PROTRUSIONS, AND ARE MEASURED AT THE BOTIOM PARTING LINE. MOLD
T o FLASH OR PROTRUSIONS SHALL NOT EXCEED 0.15mm ON D AND 0.25mm
o T ot ON E PER SIDE.
e /A D\MENS\ON 1S THE LENGTH OF TERMINAL
Lelo T —178 [ FOR SOLDERING T0 A SUBSTRATE.

A TERMINAL POSITIONS ARE SHOWN FOR REFERENCE ONLY.

/B\ FORNED LEADS SHALL BE PLANAR WITH RESPECT T0
ONE ANOTHER WITHIN 0.076mm AT SEATING PLANE,

THE LEAD WIDTH DIENSION DOES NOT INCLUDE DAWBAR
PROTRUSION. ALLOWABLE DANBAR PROTRUSION SHALL B
08mm 10T INEXCESS 0 THE LD WOTH DIEISON

ALL DIMENSIONS IN MILLIMETERS AT NAXINUM NATERIAL CONDITION.  DAVIBA
HDCHED OO TR LOWE RADUS o THE TooT Wb
SPACE BETWEEN PROTRUSIONS AND AN ADIACENT LEAD TO
BE . 10MH FOR 0.65WM PITCH, 0.08NN FOR 0.50MM PITCH AND
0.07MN FOR Q.40MM PITCH PACKACES,
SEF DETAL '8 AND SECTION "C~C",

/A0\ SECTON 60 10 B DTERMNED 47 . 10

70 0.25 WM FROM THE LEA
1. CONTROLLING DIMENSION: M\LUMHERS
12, THIS PART IS COMPLIANT WITH JEDEC SPECIFICATION
0153, VARIATIONS DB, DC, DE, ED, EE, AND FE.

Intel and Pentium are registered trademarks of Intel Corporation. All product and company names mentioned in this document
are the trademarks of their respective holders.
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=—F CYPRESS PRELIMINARY
Document Title: CY28322-2 133-MHz Spread Spectrum Clock Synthesizer with Differential CPU Outputs
Document Number: 38-07145
Issue Orig. of
REV. ECN NO. Date Change Description of Change

* 112664 03/01/02 IKA New Data Sheet

*A 114703 04/29/02 INA Corrections on some PIN numbers.

*B 122796 12/14/02 RBI Add Power up Requirements to Operating Conditions Information
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