SILICON LABS

W320-03

200 MHz Spread Spectrum Clock Synthesizer/Driver

Features

Compliant with Intel® CK-Titan Clock Synthe-
sizer/Driver Specifications

Multiple output clocks at different frequencies

Three pairs of differential CPU outputs, up to 200 MHz
Ten synchronous PCI clocks, three free-running

Six 3V66 clocks

Two 48 MHz clocks

One reference clock at 14.318 MHz

One VCH clock

with Differential CPU Outputs

Benefits

Supports next-generation Pentium® processors using
differential clock drivers

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 controller and graphic controller
Supports ISA slots and I/O chip

Enables reduction of electromagnetic interference

» Spread Spectrum clocking (down spread) (EMI) and overall system cost

- Power-down features (PCI_STOP#, CPU_STOP# * Enables ACPI-compliant designs
PWR_DWN#) .

» Three Select inputs (Mode select & IC Frequency .
Select)

* OE and Test Mode support
» 56-pin SSOP package and 56-pin TSSOP package

Logic Block Diagram

Supports up to four CPU clock frequencies
Enables ATE and “bed of nails” testing
« Widely available, standard package enables lower cost

Pin Configurations
SSOP & TSSOP
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SILICON LABS

Pin Summary

W320-03

Name Pins Description
REF 56 3.3V 14.318 MHz clock output
XTAL_IN 2 14.318 MHz crystal input
XTAL_OUT 3 14.318 MHz crystal input

CPU, CPU# [0:2]

44, 45, 48, 49, 51,
52

Differential CPU clock outputs

3Vv66_0 33 3.3V 66 MHz clock output

3Vv66_1/VCH 35 3.3V selectable through SMBus to be 66 MHz or 48 MHz

66IN/3V66_5 24 66 MHz input to buffered 66BUFF and PCI or 66 MHz clock from internal VCO

66BUFF [2:0] /3V66 |21, 22, 23 66 MHz buffered outputs from 66Input or 66 MHz clocks from internal VCO

[4:2]

PCI_F[0:2] 5,6,7, 33 MHz clocks divided down from 66Input or divided down from 3V66

PCI [0:6] 10, 11, 12, 13, 16, |PCI clock outputs divided down from 66Input or divided down from 3V66

17,18

USB 39 Fixed 48 MHz clock output

DOT 38 Fixed 48 MHz clock output

S2 40 Special 3.3V 3 level input for Mode selection

S1, SO 54, 55 3.3V LVTTL inputs for CPU frequency selection

IREF 42 A precision resistor is attached to this pin which is connected to the internal
current reference

MULTO 43 3.3V LVTTL input for selecting the current multiplier for the CPU outputs

PWR_DWN# 25 3.3V LVTTL input for Power_Down# (active LOW)

PCI_STOP# 34 3.3V LVTTL input for PCI_STOP# (active LOW)

CPU_STOP# 53 3.3V LVTTL input for CPU_STOP# (active LOW)

PWRGD# 28 3.3VLVTTL inputis alevel sensitive strobe used to determine when S[2:0] and
MULTIO inputs are valid and OK to be sampled (Active LOW). Once PWRGD#
is sampled LOW, the status of this output will be ignored.

SDATA 29 SMBus compatible SDATA

SCLK 30 SMBus compatible Sclk

VDD_REF, VDD_PClI, |1, 8, 14,19, 32,46, | 3.3V power supply for outputs

VDD_3V66, 50

VDD_CPU

VDD_48 MHz 37 3.3V power supply for 48 MHz

VDD_CORE 26 3.3V power supply for PLL

GND_REF, GND_PCI, |4, 9, 15, 20, 31, 36, |Ground for outputs

GND_3V66, 41, 47

GND_IREF,

VDD_CPU

GND_CORE 27 Ground for PLL
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SILICON LABS

Function Table [

W320-03

CPU 3V66[0:1] |66BUFF[0:2]/3| 66IN/3V66_5 | PCI_F/PCI USB/DOT
S2 | S1| SO (MHz) (MHz) ~ |V66[2:4] (MHz) (MHz) (MHz) REFO(MHz) |  (MHz) Notes
1 o |0 66 MHz 66 MHz 66 IN 66 MHz Input |66 IN/2 14.318 MHz |48 MHz 2,3,4
1 0 1 100 MHz |66 MHz 66 IN 66 MHz Input |66 IN/2 14.318 MHz |48 MHz 2,3,4
1 1 |0 200 MHz |66 MHz 66 IN 66 MHz Input |66 IN/2 14.318 MHz |48 MHz 2,3, 4
1 1 1 133 MHz |66 MHz 66 IN 66 MHz Input |66 IN/2 14.318 MHz |48 MHz 2,3,4
0 o |0 66 MHz 66 MHz 66 MHz 66 MHz 33 MHz 14.318 MHz |48 MHz 2,3,4
0 0 1 100 MHz |66 MHz 66 MHz 66 MHz 33 MHz 14.318 MHz |48 MHz 2,3, 4
0 1 |0 200 MHz |66 MHz 66 MHz 66 MHz 33 MHz 14.318 MHz |48 MHz 2,3,4
0 1 1 133 MHz |66 MHz 66 MHz 66 MHz 33 MHz 14.318 MHz |48 MHz 2,3,4
Mid [0 |0 Hi-Z Hi-zZ Hi-Z Hi-zZ Hi-Z Hi-zZ Hi-z 1,5
Mid |0 1 TCLK/2 TCLK/4 TCLK/4 TCLK/4 TCLK/8 TCLK TCLK/2 6,7,8
Mid (1 |0 Reserved |Reserved |Reserved Reserved Reserved Reserved Reserved |-
Mid |1 |1 Reserved |Reserved |Reserved Reserved Reserved Reserved Reserved |-
Swing Select Functions
Board Target Reference R, IREF - Output
MultO Trace/Term Z Vpp/(3*Rr) Current Voy @ Z
0 60Q Rr =221 1%, lon = 4*IREF 1.0V @ 50
IREF = 5.00 mA
1 50Q Rr =475 1%, lon = 6*IREF 0.7V @ 50
IREF = 2.32 mA
Clock Driver Impedances
Impedance
Minimum Typical Maximum
Buffer Name Vpp Range Buffer Type Q Q Q
CPU, CPU# Type X1 50
REF 3.135-3.465 Type 3 20 40 60
PCl, 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 OSC
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
Notes:
1. TCLK is 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 +167PPM 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. TCLK is a test clock over driven on the XTAL_IN input during test mode.
7. Required for DC output impedance verification.
8. 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.
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SILICON LABS

W320-03

Serial Data Interface (SMBus)

To enhance the flexibility and function of the clock synthesizer,
a two signal SMBus interface is provided according to the
SMBus specification. Through the Serial Data Interface (SDI),
various device functions such as individual clock output
buffers, etc can be individually enabled or disabled. W320-03
support both block read and block write operations.

The registers associated with the SDI 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 one 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/W | 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
Data Byte Configuration Map
Data Byte 0: Control Register (0 = Enable, 1 = Disable)
Power On
Bit | Affected Pin# Name Description Type Default
Bit 7 5,6,7,10, 11, |PCI[0:6] Spread Spectrum Enable R/W 0
12,13, 16, 17, |CPU[2:0] 0 = Spread Off, 1 = Spread On
18, 33, 35 3V66[1:0]
Bit6 |- TBD TBD R 0
Bit5 |35 3V66_1/VCH |VCH Select 66 MHz/48 MHz R/W |0
0 =66 MHz, 1 =48 MHz
Bit4 |44, 45, 48,49, |CPU [2:0] CPU_STOP# R N/A
51, 52 CPU# [2:0] Reflects the current value of the external CPU_STOP# pin
Bit3 |10, 11, 12,13, |PCI[6:0] PCI_STOP# R/W  [N/A
16, 17, 18 (Does not affect PCI_F [2:0] pins)
Bit2 |- - S2 R N/A
Reflects the value of the S2 pin sampled on Power-up
Bitl |- - S1 R N/A
Reflects the value of the S1 pin sampled on Power-up
Bit0 |- - SO R N/A
Reflects the value of the S1 pin sampled on Power-up
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SILICON LABS

W320-03

Data Byte 1
Power On
Bit Pin# Name Description Type Default
Bit 7 - N/A CPU MultO Value R N/A
Bit 6 - N/A TBD R 0
Bit 5 44,45 |CPU2 Allow Control of CPU2 with assertion of CPU_STOP# R/W |0
ChU2# 0 = Not free running; 1 = Free running
Bit 4 48,49 |CPU1l Allow Control of CPU1 with assertion of CPU_STOP# R/W |0
CPU1# 0 = Not free running;1 = Free running
Bit 3 51,52 |CPUO Allow Control of CPUO with assertion of CPU_STOP# R/W |0
CPUO# 0= Not free running; 1 = Free running
Bit 2 44,45 |CPU2 CPU2 Output Enable RW |1
CPU2# 1 = Enabled; 0 = Disabled
Bit 1 48,49 |CPU1 CPU1Output Enable RW |1
CPU1# 1 = Enabled; 0= Disabled
Bit O 51,52 |CPUO CPUO Output Enable RW |1
CPUO# 1 = Enabled; 0 = Disabled
Data Byte 2
Power On
Bit Pin# Name Pin Description Type Default
Bit 7 - N/A N/A R 0
Bit 6 18 PCl6 PCI6 Output Enable RW |1
1 = Enabled; 0 = Disabled
Bit 5 17 PCI5 PCI5 Output Enable RW |1
1 = Enabled; 0 = Disabled
Bit 4 16 PCl4 PCIl4 Output Enable R/W |1
1 = Enabled; 0 = Disabled
Bit 3 13 PCI3 PCI3 Output Enable RW |1
1 = Enabled; 0 = Disabled
Bit 2 12 PCI2 PCI2 Output Enable RW |1
1 = Enabled; 0 = Disabled
Bit 1 11 PCIl1 PCI1 Output Enable RW |1
1 = Enabled; 0 = Disabled
Bit 0 10 PCIO PCI0 Output Enable RW |1
1 = Enabled; 0 = Disabled
Data Byte 3
Power On
Bit Pin# Name Pin Description Type Default
Bit 7 38 DOT DOT 48-MHz Output Enable R/W
Bit 6 39 UsSB USB 48-MHz Output Enable R/W
Bit 5 7 PCI_F2 Allow control of PCI_F2 with assertion of PCI_STOP# R/W
0 = Free running; 1 = Stopped with PCI_STOP#
Bit 4 6 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 5 PCI_FO Allow control of PCI_FO with assertion of PCI_STOP# R/W |0
0 = Free running; 1 = Stopped with PCI_STOP#
Bit 2 7 PCI_F2 PCI_F2 Output Enable R/W
Bit 1 6 PCI_F1 PCI_F1Output Enable R/W
Bit O 5 PCI_FO PCI_FO Output Enable R/W
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SILICON LABS

W320-03

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
Bit 5 33 3V66_0 3V66_0 Output Enable RW |1
1 = Enabled; 0 = Disabled
Bit 4 35 3Vv66_1/VCH 3V66_1/VCH Output Enable RW |1
1 = Enabled; 0 = Disabled
Bit 3 24 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 1S CONFIGURED AS 66IN INPUT.
Bit 2 23 66BUFF2 66-MHz Buffered 2 Output Enable RW |1
1 = Enabled; 0 = Disabled
Bit 1 22 66BUFF1 66-MHz Buffered 1 Output Enable RW |1
1 = Enabled; 0 = Disabled
Bit 0 21 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
Bit 4 Revision Code Bit 0 R 1
Bit 3 Vendor ID Bit 3 R 0
Bit 2 Vendor ID Bit 2 R 1
Bit 1 Vendor ID Bit 1 R 0
Bit 0 Vendor ID Bit 0 R 0
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SILICON LABS

W320-03

Maximum Ratings

(Above which the useful life may be impaired. For user guide-
lines, not tested.)

Supply Voltage.......cceeeeeeeiiiiiie e -0.5to0 +7.0V
Input Voltage..........cccovevvinieiciieiiciceiecn —0.5V to Vppt+0.5

Storage Temperature

(Non-condensing)........ccccveeeeveiveeeesiiieeneenn —65°C to +150°C
Max. Soldering Temperature (10 S€C) .........occuvveeeennne +260°C
JuNCLion TEMPEratUre......coeeiiiiiieeeeeiiiee e +150°C
Package Power Dissipation...........ccccvveeeiiiiiiieeeiiiiiieea e 1Q
Static Discharge Voltage

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

Operating Conditions Over which Electrical Parameters are Guaranteed!®!

Parameter Description Min. Max. Unit
Vpp rer Vob_pciVDD_CORE: 3.3V Supply Voltages 3.135 3.465 \Y,
Vbp_sves, Vbb_cpy,
Vpp_48 MHz 48-MHz Supply Voltage 2.85 3.465 \Y,
Ta Operating Temperature, Ambient 0 70 °C
Cin Input Pin Capacitance 5 pF
Cx1aL XTAL Pin Capacitance 22.5 pF
C. Max. Capacitive Load on pF
USBCLK, REF 20
PCICLK, 3V66 30
frER) Reference Frequency, Oscillator Nominal Value 14.318 14.318 MHz
Electrical Characteristics Over the Operating Range
Parameter Description Test Conditions Min. | Max. | Unit
V4 High-level Input Voltage Except Crystal Pads. Threshold voltage for crystal pads = Vpp/2 2.0 \%
VL Low-level Input Voltage Except Crystal Pads 0.8 \%
Vou High-level Output Voltage |USB, REF, 3V66 lon = -1 mA 2.4 \%
PCI loy =—1 mA 24 \Y,
VoL Low-level Output Voltage [USB, REF, 3V66 loL =1mA 04 | V
PCI loo =1mA 055 | V
I Input High Current 0<V|NSVpD -5 5 | mA
I Input Low Current 0<ViNSVDD -5 5 | mA
loH High-level Output Current |CPU Type X1, Voy = 0.65V |12.9 mA
For Igy =6*IRef Configuration Type X1, Vop = 0.74V 14.9
REF, DOT, USB Type 3, Voy = 1.00V -29
Type 3, Vgy = 3.135V -23
3Vv66, DOT, PCI Type 5, Vgy = 1.00V -33
Type 5, Vou = 3.135V -33
loL Low-level Output Current |REF, DOT, USB Type 3, Vo = 1.95V 29 mA
Type 3, VgL = 0.4V 27
3Vv66, PCI Type 5, Vg =1.95V 30
Type 5, Vg = 0.4V 38
loz Output Leakage Current | Three-state 10 | mA
Ipp3 3.3V Power Supply Current| VDD_CORE/VDD3.3 = 3.465V, Fcpy = 133 MHz 360 | mA
lboPD3 3.3V Shutdown Current  |VDD_CORE/VDD3.3 = 3.465V 20 | mA

Note:

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.
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SILICON LABS

W320-03

Switching Characteristics!*% Over the Operating Range

Parameter Output Description Test Conditions Min. Max. Unit
t All Output Duty Cyclel1] Measured at 1.5V 45 55 %
ts USB, REF, DOT|Falling Edge Rate Between 2.4V and 0.4V 0.5 2.0 ps
t3 PCI,3V66 Falling Edge Rate Between 2.4V and 0.4V 1.0 4.0 V/ns
ts 3V66[0:1] 3V66-3V66 Skew Measured at 1.5V 500 ps
ts 66BUFF[0:2] 66BUFF-66BUFF Skew Measured at 1.5V 175 ps
tg PCI PCI-PCI Skew Measured at 1.5V 500 ps
t; 3Vv66,PCI 3V66-PCI Clock Jitter 3V66 leads. Measured at 1.5V 1.5 3.5 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 — tgg 500 ps
tg REF Cycle-Cycle Clock Jitter Measured at 1.5V tg = tgp — tog 1000 ps

CPU 1.0V Switching Characteristics
t, CPU RiseTime 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 — tgg 150 ps
CPU Rise/Fall Matching Measured with test loads!™2 325 mv
Von CPU High-level Output Voltage |Measured with test loads!12] 0.92 | 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
CPU 0.7V Switching Characteristics
ty CPU RiseTime Measured single ended waveformfrom | 175 700 ps
0.175V to 0.525V
t3 CPU Fall Time Measured single ended waveformfrom | 175 700 ps
0.175V to 0.525V
ty CPU CPU-CPU Skew Measured at Crossover 150 ps
tg CPU Cycle-Cycle Clock Jitter Measured at Crossover tg = tgp — tgg 150 ps
With all outputs running
CPU Rise/Fall Matching Measured with test loads!13: 141 20 %
Von CPU High-level Output Voltage |Measured with test loads™¥ 0.85 Y,
including overshoot
Vo, CPU Low-level Output Voltage ~ |Measured with test loads!™ -0.15 v
including undershoot
Verossover | CPU Crossover Voltage Measured with test loads!™ 0.28 | 0.43 v
Notes:

10. All parameters specified with loaded outputs.
11. Duty cycle is measured at 1.5V when Vpp = 3.3V. When Vpp = 2.5V, duty cycle is measured at 1.25V.
12.The 1.0V test load is shown on test circuit page.
13. Determined as a fraction of 2*(Trp — Trn)/(Trp +Trn) Where Trp is a rising edge and Trp is an intersecting falling edge.
14.The 0.7V test load is Rg = 33.2Q, Rp =49.9Q in test circuit.
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SILICON LABS

W320-03

Definition and Application of PWRGD# Signal

Vit

GMCH

VRMS8.5 i
PWRGD# CPU
-
BSELO BSEL1
y
3.3V
3.3V 3.3V
NPN

PWRGD# P
cLock S0 10K 10K
GENERATOR WA W
S1 10K 10K
MA YW
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Switching Waveforms

Duty Cycle Timing (Single Ended Output)

Duty Cycle Timing (CPU Differential Output)

tig
-« tjp —>

All Outputs Rise/Fall Time

—— — Vb
OUTPUT /_
oV

to —> - —> - {3

CPU-CPU Clock Skew
Host_b
K X X
Host_b
XX

t4—> -

3V66-3V66 Clock Skew

3V66 J N/

3V66

t5—> -

PCI-PCI Clock Skew

PCI —7 )

PCI
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SILICON LABS

Switching Waveforms (continued)

3V66-PCI Clock Skew

3V66 J —
N

PCI

t7—> -

CPU Clock Cycle-Cycle Jitter

| tga | tgp |
Host_b
o X X

Cycle-Cycle Clock Jitter

CLK

PWRDWN# Assertion[9]

|
66BUFF [ T O T
|
|

PCI_F (APIC) |—> Power Down Rest of Generator
PWR_DWN#

CcPU —|_T
cPUH |

3ves I e B | v

on L[ L LT
|

uss [ I
REF }

Note:
15. PCI_STOP# asserted LOW.
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W320-03

PWRDWN# Deassertion!15!

| |
| | 10-30 ps min. |
. <3ms . 100-200ps max. |
66BUFF1/GMCH : : ’—‘ ______ —‘ —‘ ,—‘ r
66BUFF0,2 | L —‘ l—‘ r
PCI | | |
PCI_F (APIC) | f 4|,—|—|’
| | T
PWR_DWN# : ' |
oy | Hgigigipseypininigipinh
CPU# | l—|_|_|_|_|_|_|_ """ m
3V66 : ______ “ —‘ l—‘ |7
66IN I I ’7 ______ J J |_
USB | | |
REF | r ﬂ
| |
| |

PWRGD# Timing Diagrams

GND VRM 5/12V

PWRGD#

ERADOOOONK
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#
0.2-03mg Waitfor | sample
VCC W320 CLOCK} g delay. | PWRGD# | BSELS
GEN ~ Lol
State 0 State 1| State 2 State 3,
CLOCK STATE
OFF //\ ON
CLOCK VCO
OFF

CLOCK OUTPUTS

Figure 2. CPU Power BEFORE Clock Power
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GND VRM 5/12V

PWRGD#

VID [3:0]
BSEL [1:0]

PWRGD# FROM
VRM

PWRGD# FROM

VCC CPU CORE

PWRGD#

W320-03

VCC W320 CLOCK|
GEN

CLOCK STATE

0.2-03 i Sample
ity e
State 1 State 2 State 3

CLOCK vCO

A

ON

CLOCK OUTPUTS

A

ON

Figure 3. CPU Power AFTER Clock Power
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W320-03

Layout Example

+3.3V Supply

|
|
I—@?F@I o5
L 2 |G 55 =——
3 | 545
I—/—Eﬂ. o | 53—
5 : 52—
— 16 | © 51—
Cm—] e
|
Sam® 48—
— 110 | © =
—=] 11 r———mg-u-@
—F112 | ©455——
—— =113 | < 44 =——
@-H?w A3 F——
250 I W 42 F——
—116 | 8 =
=S P2 =—
18@: 8 39 VDDQ3
m nn@.l g?*ﬁiﬁj
Sw |
— =121 | Ciey=mly iy .
—F 22 | 3B F—-
——F123 I 34—
{24©I @333;
— 125 ©@ ]
@quée-@ @:1%
27 0=
— 128 ©29 F——

FB = Dale ILB1206 - 300 or 2TDKACB2012L-120 or 2 Murata BLM21B601S
Ceramic Caps C1=10-22 yF C2=0.005 pF C5=0.1 uyFC6 =10 pF
© = VIA to GND plane layer

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

(V) =VIA to respective supply plane layer

...................... Document #: 38-07248 Rev. *C Page 14 of 16



_ W320-03
SILICON LABS

Test Circuit6. 17]

VDD_REF, VDD_PCI, 0.7V Test Load
VDD_3V66, VDD_CORE [ ]915:20,27,31, 36, 41,47
VDD_48 MHz, VDD_CPU -
1, 8, 14, 26, 32, 37, 46, 50 I:ap -
T o
Test Node BB Ref,USB Outputs W320-03 - p T 2PF
e OUTPUTS Test
T 20pF Nodes
— ¥ 2PF
Test Node ™= PCI,3V66 Outputs Ry
I 30 pF Rp
VDD_REF, VDD_PCI,
VDD_3V66, VDD_CORE i 9, 15, 20, 27, 31, 36, 41, 47 1.0V Test Load
VDD_48 MHz, VDD_CPU —
— 33
1, 8, 14, 26, 32, 37, 46, 50 . VW_?_-
T v
— W320-03 475 Test
Test Node BH Ref,USB Outputs CPU Nodes
= 20 pF OUTPUTS s
L % 2 pF
Test Node ™8 PCI,3V66 Outputs §as.4 634
—I—] 30 pF 1.0V Amplitude ¢
Ordering Information
Ordering Code Package Type Operating Range
W320-03H 56-pin SSOP Commercial
W320-03HT 56-pin SSOP - Tape and Reel Commercial
W320-03X 56-pin TSSOP Commercial
W320-03XT 56-pin TSSOP - Tape and Reel Commercial
Lead-free
CYW3200XC-3 56-pin SSOP Commercial
CYW3200XC-3T 56-pin SSOP - Tape and Reel Commercial
Notes:

16. Each supply pin must have an individual decoupling capacitor.
17. All capacitors must be placed as close to the pins as is physically possible. 0.7V amplitude: Rg = 33Q Rp = 50Q.
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W320-03

Package Diagrams

56-lead Shrunk Small Outline Package O56

f=— 020
28 ?

0.395
0120
0.292
0,299 DIMEWNSIONZ IN IMCHEZ HMIF.
MAK.
R 56
0.720
0.730
&. SEATING PLALIE
§ i L 0.005
= By S o
U oy GAUGE Plene § | _ i \‘j& \}
T /-GJ—TU L ooes
B JL 0.008 U&,BTJ L 0.040 7
0.008 Trie
0.0135 oote
e ’* oasp00e,  D6-Lead Thin Shrunk Small Outline Package, Type Il (6 mm x 12 mm) Z56
28 1 ~
[OOn0nnnnIaannaoooraaannn DIMENSIONS INMIMINCHES] M.
! MAX.
@ 7.950[0.313] REFERENCE JEDEC MO-153
8.255[0.325)
PACKAGE WEIGHT 0.42gms
5.994{0.236]
6.198[0.244]
PART #
75624 STANDARD PKG.
N e
29 56 )
I 13.894[0.547]
14.097[0.555] 1.100[0.043] GAUGE PLANE
L A
[ . Al
OO b A L,\\l
T ﬁ (2200008 ] * ‘i\/j 0.508[0.020] 7
0.762[0.030]
0.851[0.033] 0.500[0.020] g?i;{gggé} 0°-8° 0.100(0.003]
0.950[0.037] BSC y 3 0.200[0.008]
ssne
PLANE
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ClockBuilder Pro Wizard
We Maka Tim ng Simple

SILICON LaBS |

Work With a Deign

(b Create Mew Design
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R Open Design Project File | i "
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E ixpornt Configurstion Closcke Basicher Bro Documentation
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ClockBuilder Pro

One-click access to Timing tools,
documentation, software, source
code libraries & more. Available for
Windows and iOS (CBGo only).

o

www.silabs.com/CBPro

Timing Portfolio SW/HW Quality Support and Community
www.silabs.com/timing www.silabs.com/CBPro www.silabs.com/quality community.silabs.com

Disclaimer

Silicon Laboratories intends to provide customers with the latest, accurate, and in-depth documentation of all peripherals and modules available for system and software implementers using
or intending to use the Silicon Laboratories products. Characterization data, available modules and peripherals, memory sizes and memory addresses refer to each specific device, and
"Typical" parameters provided can and do vary in different applications. Application examples described herein are for illustrative purposes only. Silicon Laboratories reserves the right to
make changes without further notice and limitation to product information, specifications, and descriptions herein, and does not give warranties as to the accuracy or completeness of the
included information. Silicon Laboratories shall have no liability for the consequences of use of the information supplied herein. This document does not imply or express copyright licenses
granted hereunder to design or fabricate any integrated circuits. The products are not designed or authorized to be used within any Life Support System without the specific written consent
of Silicon Laboratories. A "Life Support System" is any product or system intended to support or sustain life and/or health, which, if it fails, can be reasonably expected to result in significant
personal injury or death. Silicon Laboratories products are not designed or authorized for military applications. Silicon Laboratories products shall under no circumstances be used in
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