STLICON LABS

W305B

Frequency Controller with System Recovery for Intel® Integrated

Features

Single chip FTG solution for Intel Solano/810E/810
Programmable clock output frequency with less than

1 MHz increment

Integrated fail-safe Watchdog timer for system

recovery

Automatically switch to HW selected or SW

programmed clock frequency when Watchdog timer

time-out

Capable of generating system RESET after a Watchdog
timer time-out occurs or a change in output frequency

via SMBus interface

Support SMBus byte read/write and block read/write
operations to simplify system BIOS development

Vendor ID and Revision ID support
Programmable drive strength for SDRAM and PCI

output clocks

Programmable output skew between CPU, AGP, PCI

and SDRAM

Maximized EMI suppression using Cypress’s Spread

Spectrum Technology
Low jitter and tightly controlled clock skew
Two copies of CPU clock

Core Logic

- Thirteen copies of SDRAM clock

- Eight copies of PCI clock

« One copy of synchronous APIC clock
» Three copies of 66-MHz outputs

» Three copies of 48-MHz outputs

- One copy of double strength 14.31818-MHz reference
clock

« One RESET output for system recovery
« SMBus interface for turning off unused clocks

Key Specifications

CPU, SDRAM Outputs Cycle-to-Cycle Jitter: ............. 250 ps
APIC, 48-MHz, 3V66, PCI Outputs

Cycle-to-Cycle Jitter: ... 500 ps
CPU, 3V66 Output SKEW: .....cceerriiriieiieriee e 175 ps
SDRAM, APIC, 48-MHz Output Skew: .........ccccceernene 250 ps
PCl Output SKEW: .....oviiiiiiiiiieeeiee e 500 ps
CPU to SDRAM Skew (@ 133 MHz) ........cccevunenee +0.5ns
CPU to SDRAM Skew (@ 100 MHz)................. 45t055ns
CPU to 3V66 Skew (@ 66 MHz)........ccccveueenee. 7.0t08.0ns
3V66 to PCI Skew (3V66 lead) ...........ceeveerunne 1.5t03.5ns
PCI 10 APIC SKEW....ccoueiiiiiieieieeiee e +0.5ns
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Pin Configuration!'

GND 1 56— VDDQ2
vDDQ3 | 2 55— APIC
ReF2x/Fs3r =3 () 54— GND
X1 = 4 53— VDDQ2
X2 =5 521 CPUO
VDDQ3 . 6 511 CPUT
3V66.0 — 7 50— GND
3ve6_1 8 491 SDRAMO
3v6e6_2 — 9 481 SDRAMT
GND ] 10 47 =1 SDRAM2
PCIO/FS0r T 11 S 464 VDDO3
PCH/FSIAC]12 &  451GND
PCI2FS20 513 & 44/ SDRAW3
GND—|14 g 435 SDRAW4
PCI3 3 15 42— SDRAMS5
PCl4 3 16 41= SDRAM6
vDDQ3 | 17 40— VDDQ3
PCI5 3 18 391 GND
PCI6 3 19 38— SDRAM7
PCI7 O3 20 371 SDRAMS
GND = 21 36— SDRAM9
48MHz | 22 35— SDRAM10
48MHZ/FS4" T 23 34— vDDQ3
24 48MHz/SEL24 48MHz#* | 24 33— GND
VDDQ3 ] 25 32— SDRAM11
SDATA T 26 31 SDRAM12
GND O 27 30 RST#
VDDQ3 ] 28 295 SCLK

1.

Internal 100K pull-up and 100K pull-down resistors present on inputs marked with * and ” respectively. Design should not rely solely on internal pull-up resistor

to set I/0 pins HIGH or LOW.
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SILICON LABS

Pin Definitions

W305B

33, 39, 45, 50, 54

Pin
Pin Name Pin No. Type Pin Description

REF2X/FS3 3 I/O |Reference Clock with 2x Drive/Frequency Select 3. 3.3V 14.318-MHz clock
output. This pin also serves as the select strap to determines device operating
frequency as described in Table 5.

X1 4 I Crystal Input. This pin has dual functions. It can be used as an external
14.318-MHz crystal connection or as an external reference frequency input.

X2 5 O |Crystal Output. An input connection for an external 14.318-MHz crystal
connection. If using an external reference, this pin must be left unconnected.

PCIO/FSO 11 I/O  |PCI Clock 0/Frequency Selection 0. 3.3V 33-MHz PCI clock outputs. This pin
also serves as the select strap to determine device operating frequency as
described in Table 5.

PCI1/FS1 12 I/l0 | PCI Clock 1/Frequency Selection 1. 3.3V 33-MHz PCI clock outputs. This pin
also serves as the select strap to determine device operating frequency as
described in Table 5.

PCI2/FS2 13 I/l0 | PCI Clock 2/Frequency Selection 2. 3.3V 33-MHz PCI clock outputs. This pin
also serves as the select strap to determine device operating frequency as
described in Table 5.

PCI3:7 15,16,18,19,20f O PCI Clock 3 through 7. 3.3V 33-MHz PCI clock outputs. PCI0:7 can be individ-
ually turned off via SMBus interface.

3V66_0:2 7,8,9 O |66-MHz Clock Output. 3.3V output clocks. The operating frequency is
controlled by FS0:4 (see Table 5).

48MHz 22 O  |48MHz. 3.3V 48-MHz non-spread spectrum output.

48MHz/FS4 23 I/O  |48-MHz Output/Frequency Selection 4. 3.3V 48-MHz non-spread spectrum
output. This pin also serves as the select strap to determine device operating
frequency as described in Table 5.

24 _48MHz/SEL24 24 I/O |24- or 48-MHz Output/Select 24 or 48MHz. 3.3V 24 or 48-MHz non-spread

_48MHz# spectrum output. This pin also serves as the select strap to determine the output
frequency for 24_48MHz output.

RST# 30 (0] Reset#. Open-drain RESET# output.

(open-d
rain)

CPUO:1 52, 51 O |CPU Clock Outputs. Clock outputs for the host bus interface. Output
frequencies depending on the configuration of FS0:4. Voltage swing is set by
VDDQ2.

SDRAMO:12, 49, 48, 47, 44, SDRAM Clock Outputs. 3.3V outputs for SDRAM and chipset. The operating

43, 42, 41, 38, O |frequency is controlled by FS0:4 (see Table 5).
37, 36, 35, 32, 31

APIC 55 O |Synchronous APIC Clock Outputs. Clock outputs running synchronous with
the PCI clock outputs. Voltage swing set by VDDQ2.

SDATA 26 I/O |Data pin for SMBus circuitry.

SCLK 29 I Clock pin for SMBus circuitry.

VDDQS3 2,6,17, 25, 28, P 3.3V Power Connection. Power supply for SDRAM output buffers, PCI output

34, 40, 46 buffers, reference output buffers and 48-MHz output buffers. Connect to 3.3V.

vDDQ2 53, 56 P |2.5V Power Connection. Power supply for APIC and CPU output buffers.
Connect to 2.5V.

GND 1,10, 14,21, 27, G Ground Connections. Connect all ground pins to the common system ground

plane.
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W305B

W305B
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Figure 1. Input Logic Selection Through Resistor Load Option

Overview

The W305B is a highly integrated frequency timing generator,
supplying all the required clock sources for an Intel® archi-
tecture platform using graphics integrated core logic.

Functional Description

1/0 Pin Operation

Upon power-up the power on strap option pins act as a logic
input. An external 10-kQ strapping resistor should be used.
Figure 1 shows a suggested method for strapping resistor
connections.

0ns 10 ns 20 ns

CPU 66-MHz | <& CPU66Period ——————»|

SDRAM 100-MHz |<€— SDRAM 100 Period —p|

After 2 ms, the pin becomes an output. Assuming the power
supply has stabilized by then, the specified output frequency
is delivered on the pins. If the power supply has not yet
reached full value, output frequency initially may be below
target but will increase to target once supply voltage has stabi-
lized. In either case, a short output clock cycle may be
produced from the CPU clock outputs when the outputs are
enabled.

Offsets Among Clock Signal Groups

Figure 2, Figure 3, and Figure 4 represent the phase
relationship among the different groups of clock outputs from
W305B under different frequency modes.

30 ns 40 ns
\ \ \ [ \ \ [ \ \

e

e | o [ O
3V66 66-MHz | rurPe (X e [ ey O E—
PCI33-MHz | [ | [ I
REF 14.318-MHz ‘
USB 48-MHz \
APIC 16.6-MH
z \ |

Figure 2. Group Offset Waveforms (66-MHz CPU Clock, 100-MHz SDRAM Clock)
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~¢— CPU100 Period—»‘

CPU 100-MHz 1
I
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SDRAM 100MHZ | — 1 1. .’ L]

3V66 66-MHz ﬂb_,—,;

PCI 33-MHz| ] [ - 0
REF 14.318-MHz

USB 48-MHz \

APIC16.6-MH \

Figure 3. Group Offset Waveforms (100-MHz CPU Clock, 100-MHz SDRAM Clock)
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Figure 4. Group Offset Waveforms (133-MHz CPU/100-MHz SDRAM)
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Figure 5. Group Offset Waveform (133-MHz CPU/133-MHz SDRAM)

Serial Data Interface

The W305B features a two-pin, serial data interface that can
be used to configure internal register settings that control
particular device functions.

Data Protocol

The clock driver serial protocol supports byte/word write,
byte/word read, block write and block read operations from the

Table 1. Command Code Definition

controller. For block write/read operation, the bytes must be
accessed in sequential order from lowest to highest byte with
the ability to stop after any complete byte has been trans-
ferred. For byte/word write and byte read operations, system
controller can access individual indexed byte. The offset of the
indexed byte is encoded in the command code.

The definition for the command code is given in Table 1.

Bit Descriptions
7 0 = Block read or block write operation
1 = Byte/Word read or byte/word write operation
6:0 Byte offset for byte/word read or write operation. For block read or write operations, these bits
need to be set at ‘0000000’

Table 2. Block Read and Block Write Protocol

Block Write Protocol

Block Read Protocol

Bit Description Bit Description
1 Start 1 Start
2:8 Slave address — 7 bit 2:8 Slave address — 7 bit
9 Write 9 Write
10 Acknowledge from slave 10 Acknowledge from slave
11:18  |Command Code — 8 bit 11:18 |Command Code — 8 bit
‘00000000’ stands for block operation ‘00000000’ stands for block operation
19 Acknowledge from slave 19 Acknowledge from slave
20:27 |Byte Count — 8 bits 20 Repeat start
28 Acknowledge from slave 21:27 |Slave address — 7 bits
29:36 Data byte 0 — 8 bits 28 Read
37 Acknowledge from slave 29 Acknowledge from slave
38:45 |Data byte 1 — 8 bits 30:37  |Byte count from slave — 8 bits
46 Acknowledge from slave 38 Acknowledge

Data Byte N/Slave Acknowledge...

39:46

Data byte from slave — 8 bits
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W305B

Table 2. Block Read and Block Write Protocol (continued)

Block Write Protocol Block Read Protocol
Bit Description Bit Description
Data Byte N — 8 bits 47 Acknowledge
Acknowledge from slave 48:55 |Data byte from slave — 8 bits
Stop 56 Acknowledge
Data bytes from slave/Acknowledge
Data byte N from slave — 8 bits
Not Acknowledge
Stop
Table 3. Word Read and Word Write Protocol
Word Write Protocol Word Read Protocol
Bit Description Bit Description
1 Start 1 Start
2:8 Slave address — 7 bit 2:8 Slave address — 7 bit
9 Write 9 Write
10 Acknowledge from slave 10 Acknowledge from slave
11:18 |Command Code — 8 bit 11:18 |Command Code — 8 bit
“Ixxxxxxx" stands for byte or word operation “Ixxxxxxx’ stands for byte or word operation
bit[6:0] of the command code represents the offset bit[6:0] of the command code represents the offset
of the byte to be accessed of the byte to be accessed
19 Acknowledge from slave 19 Acknowledge from slave
20:27 |Data byte low— 8 bits 20 Repeat start
28 Acknowledge from slave 21:27  |Slave address — 7 bits
29:36  |Data byte high — 8 bits 28 Read
37 Acknowledge from slave 29 Acknowledge from slave
38 Stop 30:37 |Data byte low from slave — 8 bits
38 Acknowledge
39:46 |Data byte high from slave — 8 bits
47 NOT acknowledge
48 Stop
Table 4. Byte Read and Byte Write Protocol
Byte Write Protocol Byte Read Protocol
Bit Description Bit Description
1 Start 1 Start
2:8 Slave address — 7 bit 2:8 Slave address — 7 bit
9 Write 9 Write
10 Acknowledge from slave 10 Acknowledge from slave
11:18 Command Code — 8 bit 11:18 Command Code — 8 bit
“Ixxxxxxx’ stands for byte operation “Ixxxxxxx’ stands for byte operation
bit[6:0] of the command code represents the offset bit[6:0] of the command code represents the offset
of the byte to be accessed of the byte to be accessed
19 Acknowledge from slave 19 Acknowledge from slave
20:27 Data byte — 8 bits 20 Repeat start
28 Acknowledge from slave 21:27 Slave address — 7 bits
29 Stop 28 Read
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Table 4. Byte Read and Byte Write Protocol (continued)
Byte Write Protocol Byte Read Protocol
Bit Description Bit Description
29 Acknowledge from slave
30:37 Data byte from slave — 8 bits
38 Not Acknowledge
39 Stop
W305B Serial Configuration Map Byte N-Bits 7,6,5,4,3,2,1,0
The serial bits will be read by the clock driver in the following All unused register bits (reserved and N/A) should be written
order: to a “0” level.
Byte 0 -Bits 7,6,5,4,3,2,1,0 All register bits labeled “Initialize to 0” must be written to zero
Byte 1 — Bits 7,6, 5, 4,3, 2,1,0 during initialization.
Byte 0: Control Register 0
Bit Pin# Name Default Description
Bit 7 - SEL4 0 See Table 5
Bit 6 - SEL3 0 See Table 5
Bit 5 - SEL2 0 See Table 5
Bit 4 - SEL1 0 See Table 5
Bit 3 - SELO 0 See Table 5
Bit 2 - Spread Select2 0 ‘000’ = Normal (spread off)
Bit 1 - Spread Select1 0 ‘001" = Test Mode
Bit 0 - Spread Select0 0 ‘010" = Reserved
‘011’ = Three-Stated
‘100’ = -0.5%
101’ = £0.5%
‘110’ = £0.25%
‘111’ = £0.38%
Byte 1: Control Register 1
Bit Pin# Name Default Description
Bit 7 23 Latched FS4 input X Latched FS[4:0] inputs. These bits are read only.
Bit 6 3 Latched FS3 input X
Bit 5 13 Latched FS2 input X
Bit 4 12 Latched FS1 input X
Bit 3 11 Latched FSO input X
Bit 2 - Reserved 0 Reserved
Bit 1 3 REF2X 1 (Active/lnactive)
Bit 0 - Reserved 0 Reserved
Byte 2: Control Register 2
Bit Pini# Name Default Description
Bit 7 20 PCI7 1 (Active/Inactive)
Bit 6 19 PCIl6 1 (Active/Inactive)
Bit 5 18 PCI5 1 (Active/Inactive)
Bit 4 16 PCl4 1 (Active/Inactive)
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Byte 2: Control Register 2 (continued)

Bit Pin# Name Default Description
Bit 3 15 PCI3 1 (Active/Inactive)
Bit 2 13 PCI2 1 (Active/lnactive)
Bit 1 12 PCIH 1 (Active/lnactive)
Bit 0 11 PCIo 1 (Active/lnactive)
Byte 3: Control Register 3
Bit Pin# Name Default Description
Bit 7 9 3V66_2 1 (Active/Inactive)
Bit 6 8 3V66_1 1 (Active/Inactive)
Bit 5 7 3V66_0 1 (Active/Inactive)
Bit 4 55 APIC 1 (Active/lnactive)
Bit 3 - Reserved 0 Reserved
Bit 2 - Reserved 0 Reserved
Bit 1 51 CPU1 1 (Active/lnactive)
Bit 0 52 CPUO 1 (Active/Inactive)
Byte 4: Control Register 4
Bit Pin# Name Default Description
Bit 7 38 SDRAM7 1 (Active/lnactive)
Bit 6 41 SDRAM6 1 (Active/lnactive)
Bit 5 42 SDRAM5 1 (Active/lnactive)
Bit 4 43 SDRAM4 1 (Active/lnactive)
Bit 3 44 SDRAM3 1 (Active/lnactive)
Bit 2 47 SDRAM2 1 (Active/lnactive)
Bit 1 48 SDRAM1 1 (Active/lnactive)
Bit 0 49 SDRAMO 1 (Active/lnactive)
Byte 5: Control Register 5
Bit Pin# Name Default Description
Bit 7 - Reserved 0 Reserved
Bit 6 - Reserved 0 Reserved
Bit 5 - Reserved 0 Reserved
Bit 4 31 SDRAM12 1 (Active/lnactive)
Bit 3 32 SDRAM11 1 (Active/lnactive)
Bit 2 35 SDRAM10 1 (Active/Inactive)
Bit 1 36 SDRAM9 1 (Active/Inactive)
Bit 0 37 SDRAMS8 1 (Active/Inactive)
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Byte 6: Vendor ID & Revision ID Register (Read Only)

Bit Name Default Pin Description
Bit 7 Revision_ID3 0 Revision ID bit[3]
Bit 6 Revision_ID2 0 Revision ID bit[2]
Bit 5 Revision_ID1 0 Revision ID bit[1]
Bit 4 Revision_IDO0 0 Revision ID bit[0]
Bit 3 Vendor_ID3 1 Bit[3] of Cypress Semiconductor’s Vendor ID. This bit is read only.
Bit 2 Vendor_ID2 0 Bit[2] of Cypress Semiconductor’s Vendor ID. This bit is read only.
Bit 1 Vendor _ID1 0 Bit[1] of Cypress Semiconductor’s Vendor ID. This bit is read only.
Bit 0 Vendor _ID0O 0 Bit[0] of Cypress Semiconductor’s Vendor ID. This bit is read only.

Byte 7: Control Register 7

Bit Pin# Name Default Pin Description
Bit 7 - Reserved 0 Reserved
Bit 6 24 24 _48MHz_DRV 1 0 = Norm, 1 = High Drive
Bit 5 23 48MHz_DRV 1 0 = Norm, 1 = High Drive
Bit 4 22 48MHz_DRV 1 0 = Norm, 1 = High Drive
Bit 3 24 24 _48MHz 1 (Active/Inactive)
Bit 2 23 48 MHz 1 (Active/Inactive)
Bit 1 22 48 MHz 1 (Active/Inactive)
Bit 0 -- Reserved 0 Reserved
Byte 8: Watchdog Timer Register
Bit Name Default Pin Description
Bit 7 PCI_Skew1 0 PCI skew control
: 00 = Normal
Bit 6 PCI_Skew0 0 01 = —500ps
10 = Reserved
11 = +500ps
Bit 5 WD_TIMER4 1 These bits store the time-out value of the Watchdog timer. The scale of the
X timer is determine by the pre-scaler.
Bit4 WD _TIMERS ! The timer can support a value of 150 ms to 4.8 sec when the pre-scaler is set
Bit 3 WD_TIMER2 1 to 150 ms. If the pre-scaler is set to 2.5 sec, it can support a value from 2.5
Bit 2 WD_TIMERT 1| sec. to80sec.
— When the Watchdog timer reaches “0”, it will set the WD_TO_STATUS bit.
Bit 1 WD_TIMERO 1
Bit 0 WD_PRE_SCALER 0 0=150 ms
1=25sec

Byte 9: System RESET and Watchdog Timer Register

Bit Name Default Pin Description

Bit 7 SDRAM_DRV 0 SDRAM clock output drive strength
0 = Normal
1 = High Drive

Bit 6 PCI_DRV 0 PCI clock output drive strength
0 = Normal
1 = High Drive

Bit 5 FS_Override 0 0 = Select operating frequency by FS[4:0] input pins

1 = Select operating frequency by SEL[4:0] settings
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W305B

Byte 9: System RESET and Watchdog Timer Register (continued)

Bit Name Default Pin Description
Bit 4 RST_EN_WD 0 This bit will enable the generation of a Reset pulse when a watchdog timer
time-out occurs.
0 = Disabled
1 = Enabled
Bit 3 RST_EN_FC 0 This bit will enable the generation of a Reset pulse after a frequency change
occurs.
0 = Disabled
1 = Enabled
Bit 2 WD_TO_STATUS 0 Watchdog Timer Time-out Status bit
0 = No time-out occurs (READ); Ignore (WRITE)
1 = time-out occurred (READ); Clear WD_TO_STATUS (WRITE)
Bit 1 WD_EN 0 0 = Stop and re-load Watchdog timer. Unlock W305B from recovery frequency
mode.
1 = Enable Watchdog timer. It will start counting down after a frequency change
occurs.
Note: W305B will generate system reset, re-load a recovery frequency, and
lock itself into a recovery frequency mode after a Watchdog timer time-out
occurs. Under recovery frequency mode, W305B will not respond to any attempt
to change output frequency via the SMBus control bytes. System software can
unlock W305B from its recovery frequency mode by clearing the WD_EN bit.
Bit 0 Reserved 0 Reserved
Byte 10: Skew Control Register
Bit Name Default Description
Bit 7 CPU_Skew2 0 CPU skew control
; 000 = Normal
Bit 6 CPU_Skew1 0 001 = 150 ps
Bit 5 CPU_Skew0 0 010 =-300 ps
011 =450 ps
100 = +150 ps
101 = +300 ps
110 = +450 ps
111 = +600 ps
Bit 4 SDRAM_Skew?2 SDRAM skew control
. 000 = Normal
Bit 3 SDRAM_Skew1 001 = —150 ps
Bit 2 SDRAM_Skew0 010 =-300 ps
011 =—-450 ps
100 = +150 ps
101 = +300 ps
110 = +450 ps
111 = +600 ps
Bit 1 AGP_Skew1 AGP skew control
: 00 = Normal
Bit 0 AGP_Skew0 01 = —150ps
10 = +150ps
11 = +300ps
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W305B

Byte 11: Recovery Frequency N-Value Register

Bit Name Default Pin Description
Bit 7 ROCV_FREQ_N7 0 If ROCV_FREQ_SEL is set, W305B will use the values programmed in

X ROCV_FREQ_N[7:0] and ROCV_FREQ_M][6:0] to determine the recovery
Bit 6 ROCV_FREQ_N6 0 CPU output frequency.when a Watchdog timer time-out occurs
Bit 5 ROCV_FREQ_N5 0 The setting of FS_Override bit determines the frequency ratio for CPU,

- SDRAM, AGP and SDRAM. When it is cleared, W305b will use the same
Bit 4 ROCV_FREQ_N4 0 frequency ratio stated in the Latched FS[4:0] register. When it is set, W305B
Bit 3 ROCV_FREQ_N3 0 will use the frequency ratio stated in the SEL[4:0] reg[ster.

Bit 2 ROCV_FREQ_N2 0 Z\i?éOI\SAIIB_i:upports programmable CPU frequency ranging from 50 MHz to
Bit 1 ROCV_FREQ_N1 0 W305Bwill change the output frequency whenever there is an ypdate to either
Bit0 ROCV_FREQ NO 0 ROCV_FREQ_N[7:0] and ROCV_FREQ_M][6:0]. Therefore, it is recom-

mended to use Word or Block write to update both registers within the same
SMBus bus operation.

Byte 12: Recovery Frequency M-Value Register

Bit Name Default Pin Description
Bit 7 ROCV_FREQ_SEL 0 ROCV_FREQ_SEL determines the source of the recover frequency when a
Watchdog timer time-out occurs. The clock generator will automatically switch
to the recovery CPU frequency based on the selection on ROCV_FREQ_SEL.
0 = From latched FS[4:0]
1 = From the settings of ROCV_FREQ_N[7:0] & ROCV_FREQ_M][6:0]
Bit 6 ROCV_FREQ_M6 0 If ROCV_FREQ_SEL is set, W305B will use the values programmed in

X ROCV_FREQ_N[7:0] and ROCV_FREQ_M][6:0] to determine the recovery
Bit 5 ROCV_FREQ_M5 0 CPU output frequency.when a Watchdog timer time-out occurs
Bit 4 ROCV_FREQ_M4 0 The setting of FS_Override bit determines the frequency ratio for CPU,

- SDRAM, AGP and SDRAM. When it is cleared, W305b will use the same
Bit 3 ROCV_FREQ_M3 0 frequency ratio stated in the Latched FS[4:0] register. When it is set, W305B
Bit 2 ROCV_FREQ_M2 0 will use the frequency ratio stated in the SEL[4:0] reg[ster.

Bit 1 ROCV_FREQ_M1 0 \zl\féol\sﬂl?_':upports programmable CPU frequency ranging from 50 MHz to
Bit 0 ROCV_FREQ_MO 0 W305B will change the output frequency whenever there is an update to either

ROCV_FREQ_NJ[7:0] and ROCV_FREQ_M][6:0]. Therefore, it is recom-
mended to use Word or Block write to update both registers within the same
SMBus bus operation.

Byte 13: Progr

ammable Frequency Select N-Value Register

Bit Name Default Pin Description
Bit 7 CPU_FSEL_N7 0 If Prog_Freq_EN is set, W305B will use the values programmed in

; CPU_FSEL_N[7:0] and CPU_FSEL_M][6:0] to determine the CPU output
Bit 6 CPU_FSEL_N6 0 frequency. The new frequency will start to load whenever CPU_FSELM[6:0]
Bit 5 CPU_FSEL_N5 0 is updated.

. The setting of FS_Override bit determines the frequency ratio for CPU,
Bit4 CPU_FSEL N4 O | SDRAM, AGP and SDRAM. When it is cleared, W305B will use the same
Bit 3 CPU_FSEL_NS3 0 frequency ratio stated in the Latched FS[4:0] register. When it is set, W305B

. will use the frequency ratio stated in the SEL[4:0] register.

Bit 2 CPU_FSEL_N2 0 W305B supports programmable CPU frequency ranging from 50 MHz to
Bit 1 CPU_FSEL_NT1 0 248 MHz.
Bit 0 CPU_FSEL_NO 0
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Byte 14: Programmable Frequency Select M-Value Register

Bit Name Default Description
Bit 7 Pro_Freq_EN 0 Programmable output frequencies enabled
0 = disabled
1 = enabled
Bit 6 CPU_FSEL_M6 0 If Prog_Freq_EN is set, W305B will use the values prqgrammed in
Bit 5 CPUFSELMS | 0 | {iCauiancy. The new requency wil sar 1o lokd whenover GPU_FSELMIB0] s
Bit 4 CPU_FSEL M4 0 updated: . . _ .
ST (TN N P e el st oea s ok e
Bit 2 CPU_FSEL_M2 0 frgquency ratio stated in t.he Latchgd FS[4:0] register.. When it is set, W305B
1 [CPUFSEL NI | 0| yuabse e heaeno o st e o e 50 bz o
Bit 0 CPU_FSEL_MO 0 248 MHz.
Byte 15: Reserved Register
Bit Pin# Name Default Description
Bit 7 - Reserved 0 Reserved
Bit 6 - Reserved 0 Reserved
Bit 5 - Reserved 0 Reserved
Bit 4 - Reserved 0 Reserved
Bit 3 - Reserved 0 Reserved
Bit 2 - Reserved 0 Reserved
Bit 1 - Reserved 1 Reserved. Write with ‘1’
Bit 0 - Reserved 1 Reserved. Write with ‘1’
Byte 16: Reserved Register
Bit Pin# Name Default Description
Bit 7 - Reserved 0 Reserved
Bit 6 - Reserved 0 Reserved
Bit 5 - Reserved 0 Reserved
Bit 4 - Reserved 0 Reserved
Bit 3 - Reserved 0 Reserved
Bit 2 - Reserved 0 Reserved
Bit 1 - Reserved 0 Reserved
Byte 17: Reserved Register
Bit Pin# Name Default Description
Bit 7 - Reserved 0 Reserved
Bit 6 - Reserved 0 Reserved
Bit 5 - Reserved 0 Reserved
Bit 4 - Reserved 0 Reserved
Bit 3 - Reserved 0 Reserved
Bit 2 - Reserved 0 Reserved
Bit 1 - Reserved 0 Reserved
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Table 5. Additional Frequency Selections through Serial Data Interface Data Bytes

Input Conditions Output Frequency
FS4 | FS3 | FS2 | FS1 | FSO oLl Gear
SEL4 | SEL3 | SEL2 | SEL1 SELO CPU SDRAM 3V66 PCI APIC (G)
0 0 0 0 0 66.6 100.0 66.6 33.3 16.6 32.00494
0 0 0 0 1 120.0 120.0 80.0 40.0 20.0 48.00741
0 0 0 1 0 66.8 100.2 66.8 33.4 16.7 32.00494
0 0 0 1 1 68.3 102.5 68.3 34.2 171 32.00494
0 0 1 0 0 70.0 105.0 70.0 35.0 17.5 32.00494
0 0 1 0 1 75.0 112.5 75.0 37.5 18.8 32.00494
0 0 1 1 0 80.0 120.0 80.0 40.0 20.0 32.00494
0 0 1 1 1 83.0 124.5 83.0 41.5 20.8 32.00494
0 1 0 0 0 100.0 100.0 66.6 33.3 16.6 48.00741
0 1 0 0 1 124.0 124.0 82.6 41.3 20.6 48.00741
0 1 0 1 0 100.2 100.2 66.8 33.4 16.7 48.00741
0 1 0 1 1 103.0 103.0 68.9 34.3 17.2 48.00741
0 1 1 0 0 105.0 105.0 70.0 35.0 17.5 48.00741
0 1 1 0 1 110.0 110.0 73.3 36.7 18.3 48.00741
0 1 1 1 0 115.0 115.0 76.6 38.3 19.1 48.00741
0 1 1 1 1 200.0 200.0 66.6 33.3 16.6 96.01482
1 0 0 0 0 133.3 133.3 66.6 33.3 16.6 64.00988
1 0 0 0 1 166.6 166.6 83.3 41.6 20.8 64.00988
1 0 0 1 0 133.6 133.6 66.8 33.4 16.7 64.00988
1 0 0 1 1 137.0 137.0 68.5 34.3 171 64.00988
1 0 1 0 0 140.0 140.0 70.0 35.0 17.5 64.00988
1 0 1 0 1 145.0 145.0 72.5 36.2 18.1 64.00988
1 0 1 1 0 150.0 150.0 75.0 37.5 18.7 64.00988
1 0 1 1 1 160.0 160.0 80.0 40.0 20.0 64.00988
1 1 0 0 0 133.3 100.0 66.6 33.3 16.6 64.00988
1 1 0 0 1 166.6 125.0 83.3 417 20.8 64.00988
1 1 0 1 0 133.6 100.2 66.8 33.4 16.7 64.00988
1 1 0 1 1 137.0 102.8 68.5 34.3 171 64.00988
1 1 1 0 0 66.6 100.0 66.6 33.3 16.6 32.00494
1 1 1 0 1 100.0 100.0 66.6 33.3 16.6 48.00741
1 1 1 1 0 133.3 133.3 66.6 33.3 16.6 64.00988
1 1 1 1 1 133.3 100.0 66.6 33.3 16.6 64.00988
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Programmable Output Frequency, Watchdog
Timer and Recovery Output Frequency
Functional Description

The Programmable Output Frequency feature allows users to
generate any CPU output frequency from the range of 50 MHz
to 248 MHz. Cypress offers the most dynamic and the simplest
programming interface for system developers to utilize this
feature in their platforms.

The Watchdog Timer and Recovery Output Frequency
features allow users to implement a recovery mechanism
when the system hangs or getting unstable. System BIOS or
other control software can enable the Watchdog timer before
they attempt to make a frequency change. If the system hangs
and a Watchdog timer time-out occurs, a system reset will be
generated and a recovery frequency will be activated.

All the related registers are summarized in the following table.

Table 6. Register Summary

Name Description

Pro_Freq_EN Programmable output frequencies enabled
0 = disabled (default)
1 = enabled
When it is disabled, the operating output frequency will be determined by either the latched value of
FS[4:0] inputs or the programmed value of SEL[4:0]. If FS_Override bit is clear, latched FS[4:0] inputs
will be used. If FS_Override bit is set, programmed value of SEL[4:0] will be used.
When it is enabled, the CPU output frequency will be determined by the programmed value of
CPUFSEL_N, CPUFSEL_M and the PLL Gear Constant. The program value of FS_Override, SEL[4:0]
or the latched value of FS[4:0] will determine the PLL Gear Constant and the frequency ratio between
CPU and other frequency outputs

FS_Override When Pro_Freq_EN is cleared or disabled,
0 = Select operating frequency by FS input pins (default)
1 = Select operating frequency by SEL bits in SMBus control bytes
When Pro_Freq_EN is set or enabled,
0 = Frequency output ratio between CPU and other frequency groups and the PLL Gear Constant are
based on the latched value of FS input pins (default)
1 = Frequency output ratio between CPU and other frequency groups and the PLL Gear Constant are
based on the programmed value of SEL bits in SMBus control bytes

CPU_FSEL_N, When Prog_Freq_EN is set or enabled, the values programmed in CPU_FSEL_N[7:0] and

CPU_FSEL_M CPU_FSEL_M][6:0] determines the CPU output frequency. The new frequency will start to load

whenever there is an update to either CPU_FSEL_N[7:0] or CPU_FSEL_M][6:0]. Therefore, it is recom-
mended to use Word or Block write to update both registers within the same SMBus bus operation.

The setting of FS_Override bit determines the frequency ratio for CPU, SDRAM, AGP and SDRAM.
When FS_Override is cleared or disabled, the frequency ratio follows the latched value of the FS input
pins. When FS_Override is set or enabled, the frequency ratio follows the programmed value of SEL
bits in SMBus control bytes.

ROCV_FREQ_SEL

ROCV_FREQ_SEL determines the source of the recover frequency when a Watchdog timer time-out
occurs. The clock generator will automatically switch to the recovery CPU frequency based on the
selection on ROCV_FREQ_SEL.

0 = From latched FS[4:0]

1 = From the settings of ROCV_FREQ_N[7:0] & ROCV_FREQ_M][6:0]

ROCV_FREQ_N[7:0],
ROCV_FREQ_M[6:0]

When ROCV_FREQ_SEL is set, the values programmed in ROCV_FREQ_N][7:0] and
ROCV_FREQ_M][6:0] will be used to determine the recovery CPU output frequency when a Watchdog
timer time-out occurs

The setting of FS_Override bit determines the frequency ratio for CPU, SDRAM, AGP and SDRAM.
When it is cleared, the same frequency ratio stated in the Latched FS[4:0] register will be used.
When it is set, the frequency ratio stated in the SEL[4:0] register will be used.

The new frequency will start to load whenever there is an update to either ROCV_FREQ_N[7:0] and
ROCV_FREQ_M([6:0]. Therefore, itis recommended to use Word or Block write to update both registers
within the same SMBus bus operation.
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Table 6. Register Summary (continued)

Name

Description

WD_EN

0 = Stop and re-load Watchdog timer. Unlock W305B from recovery frequency mode.

1 = Enable Watchdog timer. It will start counting down after a frequency change occurs.

Note. W305B will generate system reset, re-load a recovery frequency, and lock itself into a recovery
frequency mode after a Watchdog timer time-out occurs. Under recovery frequency mode, W305B will
not respond to any attempt to change output frequency via the SMBus control bytes. System software
can unlock W305B from its recovery frequency mode by clearing the WD_EN bit.

WD_TO_STATUS

Watchdog Timer Time-out Status bit
0 = No time-out occurs (READ); Ignore (WRITE)
1 = time-out occurred (READ); Clear WD_TO_STATUS (WRITE)

WD_TIMER[4:0]

These bits store the time-out value of the Watchdog timer. The scale of the timer is determine by the
pre-scaler.

The timer can support a value of 150 msto 4.8 sec. when the pre-scaler is setto 150 ms. If the pre-scaler
is set to 2.5 sec, it can support a value from 2.5 sec to 80 sec.

When the Watchdog timer reaches “0”, it will set the WD_TO_STATUS bit.

WD_PRE_SCALER 0=150 ms

1=25sec

RST_EN_WD
0 = Disabled
1 = Enabled

This bit will enable the generation of a Reset pulse when a watchdog timer time-out occurs.

RST_EN_FC
0 = Disabled
1 = Enabled

This bit will enable the generation of a Reset pulse after a frequency change occurs.

How to Program CPU Output Frequency

When the programmable output frequency feature is enabled
(Pro_Freqg_EN bit is set), the CPU output frequency is deter-
mined by the following equation:

Fcpu = G * (N+3)/(M+3)
“N” and “M” are the values programmed in Programmable

Frequency Select N-Value Register and M-Value Register,
respectively.

“G” stands for the PLL Gear Constant, which is determined by
the programmed value of FS[4:0] or SEL[4:0]. The value is
listed in Table 5.

The following table lists the recommended frequency output
ranges for each PLL Gear Constant and its associated Bus
Frequency Ratio so that the maximum AGP and PCI output
frequencies are less than or equal to 83.1 MHz and 41.5 MHz,
respectively.

Table 7. Recommended CPU Frequency Range for Different PLL Gear Ratio

Recommended Output Frequency Range (CPU/SDRAM/AGP/PCI)

Bus Frequency Ratio Lower Limits Upper Limits
Gear Constants (CPU/SDRAM/AGP/PCI) (N=77, M=48) (N=106, M=39)
G1 (32.00494) 66/100/66/33 50.2/75.8/50.2/25.1 83.1/124.7/83.1 /415

G2 (48.00741)

100/100/66 /33

75.3/75.3/50.2/25.1

124.6/124.6/83.1/41.5

G3 (64.00988)

133/133/66/33

100.4/100.4/50.2/25.1

166.1/166.1/83.1/41.5

or or or
133/100/66 /33 100.4/75.3/50.2/25.1 166.1/124.5/83.1/41.5
G4 (96.01482) 200/200/66 /33 150.6 /150.6 / 50.2 / 25.1 249.2/249.2/83.1/41.5
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Absolute Maximum DC Power Supply

Parameter Description Min. Max. Unit
Vbbas 3.3V Core Supply Voltage -0.5 4.6 \
Vbpa2 2.5V I/0 Supply Voltage -0.5 3.6 \
Tg Storage Temperature -65 150 °C
Absolute Maximum DC 1/O

Parameter Description Min. Max. Unit
Vio3 3.3V Core Supply Voltage -0.5 4.6 \
Vi3 2.5V 1/0 Supply Voltage -0.5 3.6 \"
ESD prot. Input ESD Protection 2000 \"
DC Electrical Characteristics 1°!
DC parameters must be sustainable under steady state (DC)
conditions.
DC Operating Requirements
Parameter Description Condition Min. Max. Unit

Vbp3s 3.3V Core Supply Voltage 3.3V15% 3.135 3.465 \
Vbbpas 3.3V 1/O Supply Voltage 3.3V15% 3.135 3.465 \
Vbpa2 2.5V I/0O Supply Voltage 2.5V+5% 2.375 2.625 \
Vpps3 = 3.3V+5%
Vinz 3.3V Input High Voltage Vbps 2.0 Vpp + 0.3 \%
Vi 3.3V Input Low Voltage Vgg—0.3 0.8 \'%
li Input Leakage Current!®] 0<Vin<VpD3 -5 +5 HA
Vbpa2 = 2.5Vi5%
Voha 2.5V Output High Voltage loh=(—=1 mA) 2.0 \'%
Voo 2.5V Output Low Voltage loi=(1 mA) 0.4 \
Vppas = 3.3Vi5%
Voh3 3.3V Output High Voltage loh=(=1 mA) 2.4 \
Voiz 3.3V Output Low Voltage loi=(1 mA) 0.4 \
Vbpas = 3.3Vi5%
Vpoha PCI Bus Output High Voltage loh=(=1 mA) 24 Vv
Vpol3 PCI Bus Output Low Voltage loi=(1 mA) 0.55 \
Cin Input Pin Capacitance 5 pF
Cytal Xtal Pin Capacitance 13.5 225 pF
Cout Output Pin Capacitance 6 pF
Lpin Pin Inductance 0 7 nH
T Ambient Temperature No Airflow 0 70 °C
Notes:

2. Multiple Supplies: The voltage on any input or I/O pin cannot exceed the power pin during power-up. Power supply sequencing is NOT req
3. Input Leakage Current does not include inputs with pull-up or pull-down resistors.
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AC Electrical Characteristics T, = 0°C to +70°C, Vppqg = 3.3V#5%, Vppgo= 2.5V#5%fyr = 14.31818 MHz[?!

66.6-MHz Host

100-MHz Host

133-MHz Host

Parameter Description Min. Max. Min. Max. Min. Max. Unit | Notes
TPeriod Host/CPUCLK Period 150 | 155 | 10.0 | 105 75 8.0 ns |4
THiIGH Host/CPUCLK High Time 5.2 N/A 3.0 N/A 1.87 N/A ns (4,7
TLow Host/CPUCLK Low Time 5.0 N/A 2.8 N/A 1.67 N/A ns |5
TRISE Host/CPUCLK Rise Time 0.4 16 0.4 16 0.4 16 ns
TeaLL Host/CPUCLK Fall Time 0.4 16 0.4 1.6 0.4 16 ns
Tperiod SDRAM CLK Period 10.0 10.5 10.0 10.5 10.0 10.5 ns |4
THiGH SDRAM CLK High Time 3.0 N/A 3.0 N/A 3.0 N/A ns |4
TLow SDRAM CLK Low Time 2.8 N/A 2.8 N/A 2.8 N/A ns (5
TrisE SDRAM CLK Rise Time 0.4 1.6 0.4 1.6 0.4 1.6 ns
TrALL SDRAM CLK Fall Time 0.4 1.6 0.4 1.6 0.4 1.6 ns
Theriod APIC CLK Period 600 | 640 | 60.0 | N/A 60.0 64.0 ns |4
ThigH APIC CLK High Time 25.5 N/A 25.5 N/A 25.5 N/A ns |4
TLow APIC CLK Low Time 253 N/A 25.30 N/A 25.30 N/A ns |5
TRISE APIC CLK Rise Time 0.4 16 0.4 16 0.4 16 ns
TrALL APIC CLK Fall Time 0.4 16 0.4 16 0.4 16 ns
Theriod 3V66 CLK Period 150 | 16.0 | 150 | 16.0 15.0 16.0 ns |4,5
ThigH 3V66 CLK High Time 5.25 N/A 5.25 N/A 5.25 N/A ns |4
TLow 3V66 CLK Low Time 5.05 N/A 5.05 N/A 5.05 N/A ns |5
TRisE 3V66 CLK Rise Time 0.5 2.0 0.5 2.0 0.5 2.0 ns
TEALL 3V66 CLK Fall Time 0.5 2.0 0.5 2.0 0.5 2.0 ns
TPeriod PCI CLK Period 300 | N/A | 300 | NA 30.0 N/A ns |4,7
THIGH PCI CLK High Time 12.0 N/A 12.0 N/A 12.0 N/A ns |4
TLow PCI CLK Low Time 12.0 N/A 12.0 N/A 12.0 N/A ns |5
TrisE PCI CLK Rise Time 0.5 2.0 0.5 2.0 0.5 2.0 ns
TEALL PCI CLK Fall Time 0.5 2.0 0.5 2.0 0.5 2.0 ns
tpzL, tPzH Output Enable Delay (All outputs) 1.0 10.0 1.0 10.0 1.0 10.0 ns
tpLz, tpbzy  |Output Disable Delay 1.0 10.0 1.0 10.0 1.0 10.0 ns

(All outputs)
tstable All Clock Stabilization from 3 3 3 ms
Power-Up
Notes:
4. Period, jitter, offset, and skew measured on rising edge at 1.25 for 2.5V clocks and at 1.5V for 3.3V clocks.
5. The time specified is measured from when Vppqg achieves its nominal operating level (typical condition Vppqg = 3.3V) until the frequency output is stable and
operating within specification.
6. Trise and Tga | are measured as a transition through the threshold region V,, = 0.4V and V,, = 2.0V (1 mA) JEDEC specification.
7. TLow is measured at 0.4V for all outputs.
8. ThigH is measured at 2.0V for 2.5V outputs, 2.4V for 3.3V outputs.
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Group Skew and Jitter Limits
Skew, Jitter
Output Group Pin-Pin Skew Max. Cycle-Cycle Jitter Duty Cycle Nom Vdd Measure Point
CPU 175 ps 250 ps 45/55 2.5V 1.25V
SDRAM 250 ps 250 ps 45/55 3.3V 1.5V
APIC 250 ps 500 ps 45/55 2.5V 1.25V
48MHz 250 ps 500 ps 45/55 3.3V 1.5V
3V66 175 ps 500 ps 45/55 3.3V 1.5V
PCI 500 ps 500 ps 45/55 3.3V 1.5V
REF N/A 1000 ps 45/55 3.3V 1.5V
Output Test Point
Buffer
D 1
Test Load
Clock Output Wave - .
. PERIOD !
E‘ Duty Cycle X
: ThigH X !
1.25 . . e ;
2.5V Clocking , R ‘ ya
Interface ' ; ; ‘ \ ,
' ‘ - TLow :
Trise TeaLL
D TPERIOD
! Duty Cycle
Do THigH :
24 ! / . :
3.3V Clocking 1 /. : : . /
Interface 04 . /
T: <_>: ;0: Tiow .
RISE ' TealL

Figure 6. Output Buffer
Layout Example
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+3.3V Supply +2.5V Suppl
] ~Vvobas~ r Tvobaz [
ca ¥" ¥ c3 : : c1 -”g £g—mfc
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S| Vi
©H N | @55 ——
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BB Ry o
112 | @45
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— =115 | 42 —=——
|
|

—F=119 38—
—FF120 37 =

=21 36—
— =122 @ 35 —F+—-
—123

+3.3V

FB = Dale ILB1206 - 300 (3002 @ 100 MHz) or TDK ACB 2012L-120
Cermaic Cap C1,C3&C5=10-22 y4F C2 & C4=.005pF C6=0.1pF
(@ = VIA to GND plane layer (V) =VIA to respective supply plane layer
Note: Each supply plane or strip should have a ferrite bead and capacitors
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Ordering Information

Ordering Code Package Type Operating Range
W305BH 56-pin SSOP (300 mils) Commercial
W305BHH 56-pin SSOP (300 mils) — Tape and Reel Commercial
Lead Free
CYW3050XC 56-pin SSOP (300 mils) Commercial
CYWB3050XCT 56-pin SSOP (300 mils) — Tape and Reel Commercial

Package Drawing Dimension

56-Lead Shrunk Small Outline Package 056

j=— 020

0292
0299 DIMENSIONS IN INCHES MIN.

MAX.

‘ SEATING PLANE

0.005

Lo10] 0010
GAUGE PLANE T j /[
T4 Lo Lﬁl

0.040

0°-8°

The information in this document is believed to be accurate in all respects at the time of publication but is subject to change without notice. Sil-
icon Laboratories assumes no responsibility for errors and omissions, and disclaims responsibility for any consequences resulting from the
use of information included herein. Additionally, Silicon Laboratories assumes no responsibility for the functioning of undescribed features or
parameters. Silicon Laboratories reserves the right to make changes without further notice. Silicon Laboratories makes no warranty, repre-
sentation or guarantee regarding the suitability of its products for any particular purpose, nor does Silicon Laboratories assume any liability
arising out of the application or use of any product or circuit, and specifically disclaims any and all liability, including without limitation conse-
quential or incidental damages. Silicon Laboratories products are not designed, intended, or authorized for use in applications intended to
support or sustain life, or for any other application in which the failure of the Silicon Laboratories product could create a situation where per-
sonal injury or death may occur. Should Buyer purchase or use Silicon Laboratories products for any such unintended or unauthorized appli-
cation, Buyer shall indemnify and hold Silicon Laboratories harmless against all claims and damages.
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