
 

 Programming the W30X Series Clock Generators

Introduction to Cypress W30X series parts
Overview

This application note provides a description, from a users
point of view, of the individual register and bit functions of the
Cypress W30X series of clock generators. It is intended as an
aid to those who are and will be using the device in their
designs or efforts. It also provides a global view of the pro-
gramming and usage of the device’s “Watchdog Timer” cir-
cuitry.

The Cypress semiconductors W30X series of clock generator
components contains a standard SMbus control interface so
that the host system may read and control the configuration
of its electrical functionality.

These devices contain 18 control registers. Each register
contains 8 data bits and are described, in programming
terms, as being SMBus slave device Byte 0 through Byte 17.
And they are further subdivided into Bits 0 through 7 of each
Byte.

These control bytes may be accessed in 3 distinct ways. The
methods are: 

1. Byte (8-bit word) read and write commands

2. Page read and write commands

3. Block read and write commands

Byte reading and writing is used to read or write data into any
desired single register byte in the device.

Page read and write operations are much like the byte read
and write operations. The difference being that bytes are read
or written into two or more sequentially increasing numbered
registers. Here the starting address is specified and the byte
writing sequence is terminated by a stop condition occurring
on its SMBus data and clock line.

Block read and write operations are performed also into sin-
gle or sequentially increasing byte numbered registers. This
operation is exactly like the page operation. The difference
being that no start address is provided by the host. A starting
address of 00 is inferred and the operation is terminated by
the host issuing a valid clock/data stop condition.

To operate correctly, the W30X device expects a valid bus
start condition followed by either a 2 or 3 byte preamble to be
sent to the device to set it up to execute the desired com-
mands function. The length of the preamble depends on the
command mode (byte, page, or word) being used. 

ADDRESS BYTE

After the start condition, the first byte of data sent to the de-
vice, to begin a register access, is the address byte. This byte
contains the data value D2 (H) 1101 0010(B) if the operation
is to be a write operation (data being written from the external
controller (master) into the W30X slave device). If the com-
mand will be used to read the contents of the device W30X

registers), then the address byte data will be D3 (H) 1101
0011(B).

COMMAND BYTE

The second byte that is sent to the device is the command
byte. Further, if Bit 7 (the MSB) of this command byte is a logic
0 then the command will be understood to be a block com-
mand. In the case of a block command all eight bits of this
byte must be logic 0s and, a third byte (the byte count) is then
sent. 

For byte and page operation Bit 7 (the MSB) of the command
byte is set to a logical 1 state. When this is done the lower
seven bits of the command byte become an offset value. This
value is used as an index pointer that indicated the beginning
byte that will be accessed by the command. For example if
the command word is 1000 0011(B) then the first register ac-
cessed by the command will be Byte 3.

BYTE COUNT BYTE

In the case of a block read, the third byte (after the start con-
dition occurs) is the byte count. This data signifies the quan-
tity of registers being accessed. All W30X devices ignore this
data. The device will continue to receive incremental register
data until either all registers have been written or a valid 
SMBus stop condition is detected. This is action is regardless
of the byte count value that has been sent.

STARTING BYTE (Register) VALUE

In the case of page and byte operations the third byte con-
tains the starting byte (register) address that the command
will initially read or write. 

Data Register 0 (BYTE 0)

Data register 0; Bits 0 through 2 enable or disable the devices
EMI reducing spread spectrum frequency modulation feature.
Furthermore, they are used to select the actual width or per-
centage of spread that the device will produce. One unique
selection is used, set all outputs to a three-stated or floating
condition and another is used to bypass the internal PLL with
the input clock so that steady state (static) device and board
level testing may be performed.

Bits 3 through 7 are used to select the devices output frequen-
cies from an internal pre-programmed table. Please refer to
the data sheet (Table 5) for the available frequencies.

Data Register 1 (BYTE 1)

This byte has dual functionality. Here Bits 3 through 7 are only
readable. When read, they will return the values of the devic-
es internally latched power up pins values. These reflect the
logic values that were programmed on the devices external
physical pins (11, 12, 34, 35 and 56) when it initially had pow-
er applied to it. 
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Bit 1 is a read/write bit. When written to it is used to enable or
disable the REFX2 clock that appears on the devices physical
pin 3. When read from it indicates the status of this control bit.

Bit 2 is reserved by Cypress and must be driven to a logic 0
whenever any writing operation is performed to this byte (reg-
ister) to guarantee that the device will function to data sheet
specification.

Data Register 2 (BYTE 2)

Byte 2 is used to control the enabling and disabling of the
devices PCI (0:7) output clocks. Unused clocks should be
turned off (disabled) by writing logic 0 the appropriate bits.
This will reduce potential EMI issues and also device power
dissipation from arising. The current status of these clocks
may be queried at anytime by reading this register.

Data Register 3 (BYTE 3)

Byte 3 is used to control the enabling and disabling of the
devices 3V66, APIC and the CPU clocks output. Unused
clocks should be turned off (disabled) by writing a logic 0 to
the appropriate bits. This, again, will reduce potential EMI
issues and also device power dissipation.

Data Register 4 (BYTE 4)

Byte 4 is used to control the enabling and disabling of a por-
tion of the device’s SDRAM clocks output. Unused clocks
should be turned off (disabled) by writing a logic 0 the appro-
priate bits. This will reduce potential EMI issues from arising
and also device power dissipation. These clocks are typically
turned off when and by the system BIOS when it senses
memory sockets that do not contain any memory modules
during power-up memory detection and mapping. SDRAM
clocks that are not physically implemented in a specific de-
sign should be turned off during this time also. 

Data Register 5 (BYTE 5)

Byte 5, like Byte 4, is also used to control the enabling and
disabling of a portion of the device’s SDRAM clocks output.
The high three bits of this register (Bits 5 through 7) must be
programmed to a logic 0 state to ensure the part functions to
data sheet specifications.

Data Register 6 (BYTE 6)

Byte 6 is a read only register. Performing write operations to
this register will have no effect on the device. When read back
by the controlling host two pieces of information are retrieved.
The first is the Vendors ID data. This is contained in the reg-
ister’s lowest 4 bits. The W30x series of components will al-
ways return Bits 0, 1 and 2, LOW and Bit 3, HIGH (8(H)) to
identify the part as being manufactured by Cypress Semicon-
ductor Incorporated. This ID nibble (4 bits) is returned by all
Cypress manufactured parts if an ID register has been imple-
mented for that device. 

The high order nibble (4 bits) will return the unique revision
ID number of the physical part being interrogated. This nibble
data can be used to insure that when different revisions of the
same socket compatible device can be substituted on a PCB
assembly the system can identify the device and verify that
the correct component is in place.

Data Register 7 (BYTE 7)

Byte 7 is used to control the enabling and disabling of the
24_48MHZ and 48MHZ clocks. It also provides a mechanism
to control the output drive levels of these clocks. This byte is

a system dependent register and is usually programmed, by
the system BIOS, in the same way at initial power-up depend-
ing on the physical system the device is present in. 

Data Register 8 (BYTE 8)

Byte 8 is used to control the device’s “Watchdog” timer and
the programmable PCI skew bits. 

The intent of the Watchdog Timer is to supply the system with
a hardware mechanism by which to recover from an expected
and possible catastrophic lockup condition without operator
intervention. It is anticipated that the “reset” output pin of the
device will be electrically and logically “OR” tied with the sys-
tems soft (front panel) reset circuitry. Since the Watchdog’s
output (the reset pin) is an open drain buffer, in its passive
state it does not electrically drive (sink or source) current from
external circuitry. When activeit pulls down the circuit that it is
connected to thereby sinking current from it.

The MSB of this register controls the granularity of the indi-
vidual countdown ticks of the timer. Their value may be set to
either 150 m/s or 2.5s depending on the state of this bit. Bits
1 through 5 control the actual skew value by specifying the
exact number of these time ticks that will occur between the
time the timer is triggered and the time the reset pin of the
device will be driven LOW by the timer’s terminal count de-
tection circuitry.

The two MSBs (Bits 6 and 7) permit the user access to control
the timing skew between the APIC and 3V66 clocks and all of
the PCI clocks. The three vials settings are in phase (data
sheet spec values), 500 ps Leading and 500 ps lagging the
data sheet values, The 10(B) setting is invalid and must not
be used. 

Data Register 9 (BYTE 9)

Byte 9 is used to control drive strength of SDRAM and PCI
clock output buffers, select the programmed source of the
operating frequency and access various watchdog control
and status bits. 

Bit 6 and 7

These bits are used to control the drive strength of the
SDRAM (bit 7) and PCI (Bit 6) output buffers. They operate in
the same way that is used in Register (Byte 7) Bits 5 and 6.
This allows the user a mechanism to tune edge rates and, to
a small extent, the timing of these clocks to all other system
events.

Bit 5 

This is one of two bits used to control which frequency spec-
ifying sources is used to program the device’s main PLL. See
the flow chart in this applications note to see its functionality.

If it is set to a logic 0 then the data value that was latched into
the power-up register (was on pins 3, 11, 12, 13 and 23 at the
time the device as initially powered up) will be used (if the
SMBus register is not selected). 

If this bit is set to a logic 1 then register 0 Bit 3:7 will define
the data source that is used to control the PLL (if the SMBus
register is not selected).

Bit 4

Reset on Enable on terminal count of Watchdog Timer:

There are two conditions that will generate a reset pulse on
pin 30. This bit enables the pulse to occur ANY TIME the
Watchdog Timer times out (counts down to 0). It is one of the
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intended functions of the watchdog timer to have an applica-
tions program start the counter and set this bit when a possi-
ble system hang condition might be expected. If no hang con-
dition occurs then the applications program resets the bit
before it can reach terminal count. If the system hangs then
the program cannot reset the bit and the reset output pulse
resets the system and initiates a recovery process. 

Bit 3 (R/W)

Reset Enable on Frequency Change:

There are 2 conditions that will generate a reset pulse on pin
30. This bit enables the pulse to occur ANY TIME the devices
frequency is changed, This can occur either by having the M
and N registers written to or by having a new selection made
from the devices frequency table (writing byte 0 of the de-
vice). When this occurs the device generates a reset pulse as
soon as the SMBus write operation’s stop condition is detect-
ed by the device.

Bit 2 (R/W)

Watchdog Timer time out status bit:

This bit indicates if the Watchdog Timer has reached its ter-
minal count. It is most useful when an applications program
is attempting to discover if the clock generator has had its
Watchdog Timer enabled, was triggered and has subse-
quently reached terminal count without any intervention. In
application this bit is tested by system or utility software to
determine whether the system has recently had a hardware
reset event due to the Watchdog Timer reaching its terminal
count. Also this bit is used to indicate if the program has en-
dured a possible catastrophic running condition that the
Watchdog Timer needs to be cleared, Reading this bit returns
its state. Writing a logic 1 to this bit causes (if the bit is a logic
1) the logic state read from the device to be reset to a 0. This
is usually done in anticipation of the device being initialized
for Watchdog Timer usage.

Bit 1

Watchdog Timer enable bit:

This is a write only bit. Setting it to a logic 1 state enables the
Watchdog Timer. Once enabled it will begin its countdown if
a frequency change occurs and Byte 9 Bit 3 is set (to a logic
1). When a watchdog time out event occurs the device locks
itself into a recovery mode. In this mode all frequency chang-
es to the device are locked out until the device is reset from
its “recovery mode” using this bit.To cause the device to exit
its “recovery mode” this bit must be written with a 0.

Bit 0

Bit 0 is reserved for Cypress use and must always be set to
a logic 0 state when writing this SMBus byte.

Data Register 10 (BYTE 10)

Byte 10 is used to control the skewing of specific clock groups
that the device creates. The intent is to permit the designer
the functionality of adjusting system timing in completed prod-
ucts without PCBA changes. This often occurs when timing
margins are not what they were calculated to be or when de-
vices (such as SDRAMs) have more or less loading capaci-
tance on the clock pins than was expected.

Bits 5 through 7 permit changing the skewing of the CPU
clocks to the other clocks in the rest of the device. See the
data sheet for the specific step values. A positive number

indicates that the clocks will occur earlier and a negative val-
ue indicates that they will occur later (with respect to the ref-
erence clock.

Bits 4 through 2 permit changing the skewing of the SDRAM
clocks to the other clocks in the rest of the device. See the
data sheet for the specific step values. A positve number in-
dicates that the clocks will occur earlier and a negative value
indicates that they will occur later (with respect to the refer-
ence clock). 

Bits 1 through 0 permit changing the skewing of the AGP
clocks to the other clocks in the rest of the device. See the
data sheet for the specific step values. A positive number
indicates that the clocks will occur earlier and a negative val-
ue indicates that they will occur later (with respect to the ref-
erence clocks).

Data Register 11 and 12 (BYTE 11 and 12)

Byte 11 is used to access the devices PLL N register that may
be used during Watchdog recovery. When and if the Watch-
dog Timer times out it will cause a reset pulse to be generat-
ed. The most common reason the timer times out is that an
attempt was made to raise the system operating condition
beyond its ability to run at that frequency. When this “time-out”
event occurs both the reset pulse occur and the contents of
Byte 11 and Byte 12 are loaded into the internal PLL’s fre-
quency determining register. It is the software programmer’s
responsibility to load these two bytes with a known safe sys-
tem operating frequency before arming the Watchdog Timer.
Failure to do so may create a system reset condition (when
using the Watchdog Timer) that will cause a permanent hang
if the Watchdog Timer arrives at its terminal count. See the
flowchart in this application note for a graphic explanation of
this process. 

Please refer to the devices data sheet for the formula needed
to program these bits correctly.

Data Register 13 and 14 (BYTE 13 and 14)

The PLL will take its frequency programming from the devices
SMBus registers 13 and 14 if Byte 14 Bit 7 is set to a 1 state.
If Byte 14 Bit 7 is a 0 then Byte 9 Bit 5 will control it.

The remainder of the bits in these two SMBus bytes are used
to program the devices SMBus programmable frequency fea-
ture. See the data sheet for the formula needed to program
these bits correctly.

Data Register 15, 16 and 16 (BYTE 15, 16 and 17)

These registers will acknowledge being written to and are
reserved. To be guaranteed data sheet specification perfor-
mance the user must ensure that all bits are logic 0 except for
Byte 15, Bits 0 and 1 = logic 1.
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S y s ye m  re sta rts  a t re c o v e ry  fre q u e n c y

e xit d e vic e  re c o v e ry  m o d e  b y  s e tt in g  B yte  9
B it 1  =   0

C le a r w a tc h d o g  re s e t
(B y te  X  b it Y  =  0 )

D e v ice  lo a d s  re c o v e ry  fre q u e n c y fro m
s e le c te d  s o u rc e

R E C O V E R Y  M O D E  s e t
(d e v ic e  lo c k s  re c o v e ry  fre q u e n c y)

R u n n in g
a t n e w

fre q u e n c y

D e v ice  p u lls  R e s e t p in  lo w  fo r  1 0  m S e c

R u n n in g
a t

re c o v e ry
fre q u e n c y

P ro g ra m  c o u n td o w n  co u n te r
(B y te  8  B its  0 :5 )

A rm  W a tc h d o g  T im e r
(B y te  9  B it 1  =  1 )

S e le c t
re c o v e ry

fre q u e n c y

U s e  H a rd w a re  s tra p  F re q u e n c y

U s e  p re  d e f in e d  va lu e

S e t
B y te  1 2  B it  7  =  1

P ro g ra m  fre q u e n c y
in to  B y te s  1 1  a n d

1 2

E n a b le  H a rd w a re  R e s e t P u ls e
(B y te  9  B it 4  = 1  )

S ta r t W a tc h d o g  tim e r c o u n t in g
(L o a d  n e w  fre w u e n c y)

F re q u e n c y
C h a n g e s

S Y S T E M  H A N G S
W a tc h d o g  tim e r  e xp ire s  (c o u n t =  0 )

S Y S T E M  A R R IV E S  A T
N E W  FR E Q U E N C Y  O K

G o o d  c h a n g e
(H a rd w a re  a n d  s o ftwa re   ru n n in g )

B a d  C h a n g e
(H a rd w a re  a n d  s o ftwa re  H u n g )
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B yte  14
 B it 7

B yte  9
 B it 5

Frequency is  de te rm ined by the
con tent o f the  M  and  N  reg iste rs

(S M B us B yte  14 B it 7 )

=  1

=  0

Frequency is  de te rm ined by
H ardware  s trapped  and  latched

va lues of FS (0 :4 )

Frequency is  de te rm ined by the
S E L(0:4 ) frequency tab le  se lec tion

(S M B us B yte  0  B its 3  to  7 )

=  0

+  1

B yte  9
 B it 5

Frequency ra tio (gear ra tio *) is
de te rm ined  by FS (0 :4)

Frequency ra tio (gear ra tio *) is
de te rm ined  by S E L 4  in B yte  0

=  1 =  0
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