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W312-02

£ CYPRESS

FTG for VIA™ K7 Series Chipset with Programmable Output Frequency

Features » Low jitter and tightly controlled clo
» Two pairs of differential CPU clo

« Eleven copies of PCl clocks
» Three copies of 66-MHz outp

Single chip FTG solution for VIA™ K7 Series chipsets

Programmable clock output frequency with less than
1 MHz increment

Integrated fail-safe Watchdog timer for system recov-

ery » Three copies of 14.31818- ence clocks
« Automatically switch to HW selected or SW  One RESET output for system-reeoyery

programmed clock frequency when watchdog timer « Power management ¢onty

time-out

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

via SMBus interface CPU Outputs Cycle-to-cycle-Jdittef: ..........ccccvveeevvnneen. 250 ps
« Support SMBus byte read/write and block read/ write 48-MHz, 3V66, PCI Outputs
operations to simplify system BIOS development CYCIE0-CYCIE THEET: .o, 500 ps

Vendor ID and Revision ID support
Programmable drive strength for PCI output clocks
Programmable output skew between CPU, AGP and PCI

Maximized EMI suppression using Cypress’s Spread
Spectrum technology

Block Dlagram Pin Configuration
______ 1 VDD_REF
- VDD_REF ] 1 48 1 REFO/FSO*
| N GND_REF [ 2 47 (3 REF1/FS1*
x1—=  XTAL NS, x1=3 () 461 REF2
x2-a- ‘OsC REFO/FS0r X2 4 451 REF_STOP#*
VDD_48MHz . 5 441 AGP_STOP#*
|  PLLREFFREQ VDD_CPU *FS2/48MHz .| 6 431 GND_CPU
| Divicer CPUTO,CPUCO *FSG3/24_4gMHz =7 421 CPUTO
ND_48MHz | 8 41 CPUCO
SSDQIQA Doy CPUT_CS,CPUC_CS *FS4/PCI_F £ 9 40 VDD_CPU
’ Phase VDD_AGP *SEL24_48#/PCI0 T 10 < 391 CPUT_CS
cm_rol PCI1 ] 11 S 381 CPUC_CS
| Logic AGPO:2 GND_PCI ] 12 = 371 GND_CPU
(FS0:4) PCI2 ] 13 [N 361 CPU_STOP#*
PCI3 1 14 o 351 PCI_STOP#*
| VDD_PCI VDD_PCI ] 15 N 34 [ PD#*
PCIO/SEL24 48#* PCl4 ] 16 33/ VDD_CORE
| - PCI5 ] 17 321 GND_CORE
PCI1:8 PCl6 ] 18 311 SDATA
GND_PCI . 19 301 SCLK
PD# PCI9_E PCI7 . 20 291 GND_AGP
CPU_STOP# :: PCI8 ] 21 281 AGP2
PCL_STOP# PCI9_E 1 22 271 AGP1
Qggfssgg:: ]:: [> > RST# VDD_PCI ] 23 26— AGPO
RST# ] 24 251 VDD_AGP
| VDD_48MHz
| 48MHz/FS3* Note:
1. Internal 100K pull-up resistors present on inputs marked with *. De-
| sign should not rely solely on internal pull-up resistor to set /0 pins
| 24_48MHzIFS4* HIGH.

Cypress Semiconductor Corporation ¢ 3901 North First Street ¢ SanJose <+ CA 95134 « 408-943-2600
Document #: 38-07259 Rev. *B Revised December 19, 2002
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Pin
Pin Name Pin No. Type Pin Description

REFO/FSO 48 110 Reference Clock Output O/Frequency Select 0: 3.3V 14. Hz clock out-
put. REFO will be disabled when REF_STOP# is active. This pi 0 serves
as the select strap to determines device operating fre ribed in
Table 4.

REF1/FS1 a7 1/0 Reference Clock Output O/Frequency Select 1: 3. ) Hz clock out-
put. REF1 will be disabled when REF_STOP# is/activexThis pih also serves
as the select strap to determines device operating y as described in
Table 4.

REF2 46 110 Reference Clock Output 2: 3.3V 14.318- Iock\oﬁtﬁut. REF2 will be dis-
abled when REF_STOP# is active.

X1 3 | Crystal Input: This pin has dual functionw used as an external
14.318-MHz crystal connection or as an external réference frequency input.

X2 4 | Crystal Output: An input connection for an external 14.318-MHz crystal con-
nection. If using an external reference, this pin must be left unconnected.

PCI_F/FS4 9 | Free-Running PCI Clock/Fr ency Setect 4: 3.3V 33-MHz free running PCI
clock output. This pin also s as theselect strap to determines device
operating frequency as d s/zége in@ble 4.

PCI_O/SEL24_48# 10 /0 | PCIClock O/Select 24.qr 48 MHz! 3.3V 33-MHz PCI clock outputs. This output
will be disabled when \STOR## i§ active. This pin also serves as the select
strap to determine (—y«i’c‘e@\p ating frequency of 24_48MHz output.

PCI1:8 11,13,14,16, | O |PCIClock 1 throu “&?ﬁ“ 3-MHz PClI clock outputs. PCI1:8 will be dis-

17, 18, 20, 21 abled when PCI7Z§ i tive.

PCI9_E 22 (0] Early PCI Clock'9: 3.3V 33-MHz PCI clock outputs. PCI9_E will be disabled
when PCI_ P# is active.

AGPO:2 26, 27, 28 (0] AGP Clock%through 2: 3.3V 66-MHz clock outputs. The operating frequency
is contro by FS0:4 (see Table 4). AGPO0:2 will be disabled when
AGP. TOP#<i¥§ active.

48MHz/FS2 6 1/0 48-W/Frequency Selection 3: 3.3V 48-MHz non-spread spectrum

ut>48MHZ will be disabled when REF_STOP# is active. This pin also
S s as the select strap to determine device operating frequency as de-
scr in Table 4.

24_48MHz/FS3 7 /0 4é~SMHz Output/Select 24 or 48 MHz: 3.3V 24 or 48-MHz non-spread
spectrum)output. 24_48MHz will be disabled when REF_STOP# is active. This
pin also-serves as the select strap to determine device operating frequency as
described in Table 4.

RST# 24 (0] Reset#: Open-drain RESET# output.

open>
in)

CPUTO, CPUCO 4 444\ 0 CPU Clock Output 0: CPUTO0 and CPUCO are the differential CPU clock out-

pen- | puts for the K7 processor. They are open-drain outputs.
drain)

CPUT_CS, \8\> (0] CPU Clock Output for Chipset: CPUT_CS and CPUC_CS are the differential

CPUC_Cs CPU clock outputs for the chipset. They are push-pull outputs. These outputs
will be disabled when CPU_STOP# is active.

CPU_STOP# QG | CPU STOP Input: This input will disable CPUT_CS and CPUC_CS when it is
active.

PCI_STOP# 35 | PCI STOP Input: This input will disable PCI0:8 and PCI9_E when it is active.

AGP_STOP# 44 | AGP STOP Input: This input will disable AGPO0:2 when it is active.

REF_STOP# 45 | REF STOP Input: This input will disable REF0:2, 24 _48MHz and 48 MHz

outputs when it is active.

Document #: 38-07259 Rev. *B
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Pin Definitions (continued)

Pin
Pin Name Pin No. Type Pin Description

PD# 34 | Power-Down Input: This input will trigger the clock gener into Power
Down mode when it is active. fo&\

SDATA 31 I/O | Data pin for SMBus circuitry. /l (N

SCLK 30 | Clock pin for SMBus circuitry.

VDD_CPU 40 P 2.5V Power Connection: Power supply for CP buffers. Connect to

VDDQ_AGP 25 P 3.3V Power Connection: Power supply for AGPUffers Connect to
3.3V.

VDDQ_PCI 15, 23 P 3.3V Power Connection: Power supply for PCI output buffers. Connect to
3.3V.

VDDQ_48MHz 5 P 3.3V Power Connection: Power supply for48 Mz output buffers. Connect
to 3.3V.

VDD_REF 1 P 3.3V Power Connection: Power supply for reference output buffers. Connect
to 3.3V.

VDD_Core 33 P 3.3V Power Connection:f{y()ﬁr supply\{or PLL core. Connect to 3.3V.

GND_REF, 2,8,29,32, 37, G Ground Connec s: Cofne té\ll/qf und pins to the common system ground

GND_48MHz, 43 plane.

GND_PCI,

GND_AGP,

GND_Core,

GND_CPU

Document #: 38-07259 Rev. *B
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Serial Data Interface

The W312-02 features a two-pin, serial data interface that can
be used to configure internal register settings that control par-
ticular device functions.

Data Protocol

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

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 comman

The definition for the command code i

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 1. Block Read and Block Write Protocol

Block Write Protocol

Block Read Protocol

Bit Description Bit Description
1 Start 1 t%ri\
2:8 Slave address — 7 bits KQS\ Slaye\;\(j ress — 7 bits
ite./

9 Write /9> rit
10 Acknowledge from slave <1Q @owledge from slave
11:18 Command Code — 8 bits . jl. 8 /Oémmand Code — 8 hits .
‘00000000’ stands for block operation ‘00000000’ stands for block operation
19 Acknowledge from slave 19 Acknowledge from slave
20:27 Byte Count — 8 hits 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... ﬁ 39:46 Data byte from slave — 8 bits
Data Byte N — 8 bits 47 Acknowledge
Acknowledge from sla?mg 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

Document #: 38-07259 Rev. *B
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Table 2. Word Read and Word Write Protocol
Word Write Protocol Word Read Protocol
Bit Description Bit Description
1 Start 1 Start ’( aN
2:8 Slave address — 7 bits 2:8 Slave address — 7 bits A((\
9 Write 9 Write
10 Acknowledge from slave 10 Acknowledge from slfa@\\

11:18 | Command Code - 8 bits _ 11:18 | Command Code — sw _
Ixxxxxxx’ stands for byte or word operation Ixxxxxxx" stands for o] rd operation
hit[6:0] of the command code represents the off- bit[6:0] of the ¢ n represents the off-
set of the byte to be accessed set of the byt e gceessed

19 Acknowledge from slave 19 Acknowledgerr\qn s@/g)
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 /{R%owledgé}rom slave
38 Stop %):37 /5a\§a bytg@aw from slave — 8 bits
\%\ Ackh&y@e/dge
SW/G\\DQta\Wte high from slave — 8 bits
K4{7\ \5\19} acknowledge
4 'stop
Table 3. Byte Read and Byte Write Protocol
Byte Write Protocol Byte Read Protocol
Bit Description //V Bit Description
1 Start \\ 1 Start
2:8 Slave address — 7 bits 2:8 Slave address — 7 bits
9 Write 9 Write
10 Acknowledge from slave 10 Acknowledge from slave
11:18 Command Code — 8 bits ) 11:18 Command Code — 8 bits
“Ixxxxxxx’ stands for byte operation “Ixxxxxxx’ stands for byte operation
hit[6:0] of the command code represents the off- bit[6:0] of the command code represents the off-
set of the byte to be a@:qssed set of the byte to be accessed
19 Acknowledge from@a&& 19 Acknowledge from slave
20:27 Data byte — 8 bi 20 Repeat start
28 Acknowledge (@v{?’&v@ 21:27 Slave address — 7 bits
29 Stop 28 Read
29 Acknowledge from slave
30:37 Data byte from slave — 8 bits
38 Not Acknowledge
39 Stop

Document #: 38-07259 Rev. *B
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W312-02 Serial Configuration Map 2. All unused register bits (reserved and N/A) should be writ-
ten to a “0” level.
1. The serial bits will be read by the clock driver in the following 3. All register bits labeled “Initialize to 0" must be written to
order: zero during initialization.

Byte 0 - Bits 7,6, 5,4, 3,2, 1,0
Byte 1- Bits 7,6, 5,4, 3,2, 1,0
Byte N - Bits 7, 6, 5,4, 3,2, 1,0

Byte 0: Control Register 0
Bit Pin# Name Default De%&\riptio@ )
Bit 7 - Spread Enable 0 0 = Disabled

1 = Enabled ﬁ O\
Bit 6 - Spread Select2 0 ‘000’ = :o.zs%v

Bit 5 - Spread Selectl 0 ‘001" = -0.5%
‘010’ = £0.5%

Bit 4 - Spread Select0 0

‘011’ = +0.38%

Bit 1 - SEL1
Bit0 - SELO

Bit 3 - SEL3 Q ( %}equency selection bits. See Table 4.
Bit 2 - SEL2 /7)

0

0

Byte 1: Control Register 1

Bit Pin# I\Ta\ﬁ\e Default Description
Bit 7 42, 41 cp@k\o 1 (Active/Inactive)
Bit 6 39, 38 CPUT_CS, \ 1 (Active/Inactive)
CPUC_CS

Bit 5 6 48MHz 1 (Active/Inactive)
Bit 4 7 24_@MH2 1 (Active/lnactive)
Bit 3 - ﬁgserved 0 Reserved

Bit 2 <§\ AGP2 1 (Active/Inactive)
Bit 1 <\2§ AGP1 1 (Active/Inactive)
Bit 0 Nﬁ\ AGPO 1 (Active/Inactive)

Document #: 38-07259 Rev. *B Page 6 of 21
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Byte 2: Control Register 2
Bit Pin# Name Default Description
Bit 7 20 PCI7 1 Active/Inactive (\
( ) (N
Bit 6 18 PCI6 1 Active/Inactive A(
( ) aN
Bit 5 17 PCI5 1 (Active/lnactive)
Bit 4 16 PCl4 1 (Active/Inactive) / N
Bit 3 14 PCI3 1 (Active/Inactive) \\j )
Bit 2 13 PCI2 1 (Active/lnactive)
Bit 1 11 PCI1 1 (Active/lnactiv%) ( 3 j
Bit 0 10 PCIO 1 (Active/lnactive)
Byte 3: Control Register
Bit Pin# Name Default Description
Bit 7 9 PCIF 1 (Aéﬁve/l\vw
Bit 6 22 PCI9_E 1 jwlnhgﬁve)
Bit5 - Reserved 0 & Reséﬂ&i
Bit 4 21 PCI8 V) | (Activé/Inactive)
Bit 3 46 REF2 /{ (Active/Inactive)
Bit 2 - Reserved 0 Reserved
Bit 1 47 REF1 1 (Active/lnactive)
Bt 0 48 REFO K\ ) } (Active/lnactive)
Byte 4: Watchdog Timer Register
Bit Pin# W\ Default Description
Bit 7 - Reserved 0 Reserved
Bit 6 - FS_Override 0 0 = Select operating frequency by FS[4:0] input pins
Q 1 = Select operating frequency by SEL[4:0] settings
Bit 5 - WD_TIMER4 1 These bits store the time-out value of the Watchdog
- N timer. The scale of the timer is determine by the
Bit 4 D_TIMER3 1 prescaler.
Bit 3 WD TIMER2 1 The timer can support a value of 150 ms to 4.8 sec
- when the prescaler is set to 150 ms. If the prescaler
Bit 2 = WD_TIMER1 1 is set to 2.5 sec, it can support a value from 2.5 sec
- to 80 sec.
Bit1 WD_TIMERO 1 When the Watchdog timer reaches “0”, it will set the
WD_TO_STATUS bit.
Bit 0 - WD_PRE_SCAL 0 0=150 ms
ER 1=25sec

Document #: 38-07259 Rev. *B
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Byte 5: Control Register 5

Bit Pin# Name Default Description
Bit 7 9 Latched FS4 input Latched FS[4:0] inputs. These bits @re read only.
Bit 6 7 Latched FS3 input X
Bit 5 6 Latched FS2 input X
Bit 4 47 Latched FS1 input X
Bit 3 48 Latched FSO input X Q
Bit 2 - Reserved 0 Reserved
Bit 1 - Reserved 0 Reserved ( < \
Bit 0 - SEL4 0 SW Frequency sel tion-bits/ See Table 4.
Byte 6: Reserved Register
Bit Name Default Pin Descﬁp/tion
Bit 7 Reserved 1 Reserved
Bit 6 Reserved 1 Reserved
Bit 5 Reserved 1 Reserved ( mb
Bit 4 Reserved 1 Reserved N/ /
Bit 3 Reserved 1 Reserved
Bit 2 Reserved 1 Reserved
Bit 1 Reserved 1 Resery
Bit0 Reserved 1 Rese(r»(ed 3 j
Byte 7: Reserved Register
Bit Name Default—| Pin Description
Bit 7 Reserved 1 Reser%d
Bit 6 Reserved 1 Reserved
Bit5 Reserved 1 Reserved
Bit 4 Reserved \]\ Reserved
Bit 3 Reserve(z\ 1 Reserved
Bit 2 ReserN 1 Reserved
Bit 1 Re@(& 1 Reserved
Bit 0 R%s\éf{m 1 Reserved

Document #: 38-07259 Rev. *B
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Byte 8: Vendor ID and Revision ID Register (Read Only)

Bit Name Default Pin Description
Bft 7 RerSfon_IDS 0 REVfoOI’] ID bft[3] (f\
Bit 6 Revision_ID2 0 Revision ID bit[2] ((\
Bit 5 Revision_ID1 0 Revision ID bit[1]
Bit 4 Revision_IDO 0 Revision ID bit[0]
Bit 3 Vendor_ID3 1 Bit[3] of Cypress Semiconductor’s Vendor ID. %k\bit is)n%ad only.
Bit 2 Vendor_ID2 0 Bit[2] of Cypress Semiconductor’s Vend%Thi\&biLJs/read only.
Bit 1 Vendor _ID1 0 Bit[1] of Cypress Semiconductor’s Vend{o(ID. TﬁiJs\Pit is read only.
Bit 0 Vendor _IDO 0 Bit[O] of Cypress Semiconductor’s Vendérl\bq?/fﬁs/bit is read only.

Byte 9: System Reset and Watchdog Timer Register

Bit Name Default /ﬁh}x Description
Bit 7 Reserved 0 Reserved
Bit 6 PCI_DRV 0 PCI clock output drive-strength
0 = Normal
1 = High Drive m
Bit5 Reserved 0 Reserved
Bit 4 RST_EN_WD 0 This bit will enablg the generation of a Reset pulse when a watchdog timer
time-out occu
0 = Disable
1= Enab@
Bit 3 RST_EN_FC 0 This ill en the generation of a Reset pulse after a frequency change
occurs.
0 isabl
1 able
Bit 2 WD_TO_STATU 0 chdeg Timer Time-out Status bit
S 0 time-out occurs (READ); Ignore (WRITE)
1 = time-put occurred (READ); Clear WD_TO_STATUS (WRITE)
Bit 1 WD_EN 0 0 = Stop and re-load Watchdog timer
1 =Enable Watchdog timer. It will start counting down after a frequency change
yccurs.
Bit 0 Reserved 0 Reserved

Document #: 38-07259 Rev. *B
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Byte 10: Skew Control Register
Bit Name Default Description
Bit 7 CPU_Skew?2 CPU skew control
- 000 = Normal
Bit 6 CPU_Skew1l 001 = -150 ps
; 010 =-300 ps
Bit 5 CPU_Skew0 011 = 450 ps
100 = +150 ps
101 = +300 ps
110 = +450 ps
111 = +600 ps
Bit 4 Reserved Reserved / /ﬂ <\
Bit 3 PCI_Skewl PCI skew control M
- 00 = Normal
Bit 2 PCI_Skew0 01 = -500 ps
10 = Reserved
11 = +500 ps
Bit 1 AGP_Skewl AGP skew control
- 00 = Normal
Bit 0 AGP_Skew0 01 =-150 ps
10 = +150 ps
11 = +300 ps

Byte 11: Recovery Frequency N - Value Register

N

Bit Name Default Pin Description
Bit 7 ROCV_FREQ_N7 0 If ROCV_F@(EQ_SEL is set, W312-02 will use the values programmed in

- ROCV, Q_N[7:0] and ROCV_FREQ_M][6:0] to determine the recovery
Bit 6 ROCV_FREQ_NG6 0 CPU equency.when a Watchdog timer time-out occurs.

- The fiFS_Override bit determines the frequency ratio for CPU,
Bit5 ROCV_FREQ_N5 0 and SDRAM. When it is cleared, W312-02 will use the same
Bit 4 ROCV_FREQ N4 0 atio stated in the Latched FS[4:0] register. When it is set,

- -02 will use the frequency ratio stated in the SEL[4:0] register.

Bit 3 ROCV_FREQ_N3 0 W312:02 supports programmable CPU frequency ranging from 50 MHz to
Bit 2 ROCV_FREQ_N2 0 W312- 2 will change the output frequency whenever there is an update to
Bit 1 ROCV_FREQ N1 0 either ROCV_FREQ_NI[7:0] and ROCV_FREQ_M[6:0]. Therefore, it is rec-

— — ommended to use Word or Block write to update both registers within the
Bit 0 ROCV_FREQ_NO 0 same SMBus bus operation.

Document #: 38-07259 Rev. *B
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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
to the recovery CPU frequency based on the selection o
0 = From latched FS[4:0]
1 = From the settings of ROCV_FREQ_N][7:0] & RO
Bit 6 ROCV_FREQ_M6 0 If ROCV_FREQ_SEL is set, W312-02 will use the ro\g/rammed in
- ROCV_FREQ_N[7:0] and ROCV_FREQ_M][6:0 ne the recovery
Bit 5 ROCV_FREQ_M5 0 CPU output frequency.when a Watchdog timer ti ogcurs
: The setting of FS_Override bit determine ratio for CPU
Bit4 ROCV_FREQ_M4 0 SDRAM, AGP and SDRAM. When it is cle 312-02 will use the same
Bit 3 ROCV_FREQ M3 0 frequency ratio stated in the Latched FS[4{0] register. When it is set, W312-
- 02 will use the frequency ratio stated in the 4:0] register.
Bit 2 ROCV_FREQ_M2 0 W312-02 supports programmable CPU frequ ranging from 50 MHz to
- 248 MHz.
Bit 1 ROCV_FREQ_M1 0 W312-02 will change the output frequency whenever there is an update to
Bit 0 ROCV_FREQ_MO 0 either ROCV_FREQ_N[7:0] and ROCV_FREQ_M][6:0]. Therefore, it is rec-

ommended to use Word or k write @update both registers within the
same SMBus bus operati

Byte 13: Prog

rammable Frequency Select N-Value Register

Bit Name Default f/\ PinDescription

Bit 7 CPU_FSEL_N7 0 If Prog_Freq_| EN i s%%\évsg) ill use the values programmed in

- | | / FSEL_M[6:0] to determine the CPU output fre-
Bit 6 CPU_FSEL_N6 0 . requency will start to load whenever CPU_FSELM[6:0] is
Bit 5 CPU_FSEL_NS 0 FS_Override bit determines the frequency ratio for CPU
Bit 4 CPU_FSEL N4 0 SDRAM, AGP and SDRAM. When it is cleared, W312 will use the same

- atio stated in the Latched FS[4:0] register. When it is set, W312-
Bit 3 CPU_FSEL_N3 0 requency ratio stated in the SEL[4:0] register
Bit 2 CPU_FSEL N2 0 rts programmable CPU frequency ranging from 50 MHz to
Bit 1 CPU_FSEL_N1 0
Bit 0 CPU_FSEL_NO 0

Byte 14: Programmable Frequency Select N-V@Bister

Bit Name Default Description
Bit 7 Pro_Freq_EN 0 Programmable output frequencies enabled
0 = disabled
1 = enabled
Bit 6 CPU_FSELQ%\ 0 If Prog_Freq_EN is set, W300 will use the values programmed in
- CPU_FSEL_N[7:0] and CPU_FSEL_M][6:0] to determine the CPU output fre-
Bit 5 CPU_FS@-\Q& 0 quency. The new frequency will start to load whenever CPU_FSELM[6:0] is
Bit 4 CPU 0 |updated. - . .
The setting of FS_Override bit determines the frequency ratio for CPU,
Bit 3 CPU> §E\|_jv|g) 0 SDRAM, AGP and SDRAM. When it is cleared, W312-02 will use the same
- frequency ratio stated in the Latched FS[4:0] register. When it is set, W312-
Bit 2 /CQ@@@V'Z 0 02 will use the frequency ratio stated in the SEL[4:0] register.
Bit 1 WL M1 0 W312-02 supports programmable CPU frequency ranging from 50 MHz to
= — 248 MHz.
Bit0 CPU_FSEL_MO 0

Document #: 38-07259 Rev. *B
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Byte 15: Reserved Register

Bit Pin# Name Default Description
Bit 7 - Reserved 0 Reserved f( <\
Bit 6 - Reserved 0 Reserved <i (\
Bit 5 - Reserved 0 Reserved
Bit 4 - Reserved 0 Reserved ( ( \\
Bit 3 - Reserved 0 Reserved \\J /
Bit 2 - Reserved 0 Reserved /
Bit 1 - Reserved 1 Reserved. Write yvh{l) )
Bit 0 - Reserved 1 Reserved. Write with-1"—
Byte 16: Reserved Register
Bit Pin# Name Default Description
Bit 7 - Reserved 0 %set\véd
Bit 6 - Reserved 0 \R\eser\xe\ﬁ
Bit 5 - Reserved 0 / /] \RgéeQ/ed
Bit 4 - Reserved 0\ Rgﬁsé}(ved
Bit 3 _ Reserved /9’ | Re<erved
Bit 2 - Reserved 0 Reserved
Bit 1 - Reserved 0 Reserved
Byte 17: Reserved Register ﬁ q
Bit Pin# N/a\me yefault Description
Bit 7 - Reservé\d\ 0 Reserved
Bit 6 - Rgse@i\ 0 Reserved
Bit 5 - Reserved 0 Reserved
Bit 4 - Reserved 0 Reserved
Bit 3 - Reserved 0 Reserved
Bit 2 - Re;,grved 0 Reserved
Bit 1 - Resérved 0 Reserved

Document #: 38-07259 Rev. *B
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Table 4. Additional Frequency Selections through Serial Data Interface Data Bytes

Input Conditions Output Frequency
FS4 FS3 FS2 FS1 FSO SLL Gear
SEL4 SEL3 SEL2 SEL1 SELO CPU 3V66 PCI ~ (G)
0 0 0 0 0 156.0 78.0 39.0 48.00741
0 0 0 0 1 154.0 77.0 38.5 48.00741
0 0 0 1 0 152.0 76.0 38.0 48.00741
0 0 0 1 1 147.0 73.5 36.8 48.00741
0 0 1 0 0 144.0 72.0 36.0 48.00741
0 0 1 0 1 142.0 71.0 35.5 48.00741
0 0 1 1 0 138.0 69.0 34.5 48.00741
0 0 1 1 1 136.0 68.0 34.0 48.00741
0 1 0 0 0 124.0 62.0 31.0 48.00741
0 1 0 0 1 122.0 61.0 30.5 48.00741
0 1 0 1 0 117.0 78.0 39.0 48.00741
0 1 0 1 1 115.0 76.7 38.3 48.00741
0 1 1 0 0 113.0 75.3 37.7 48.00741
0 1 1 0 1 108.0 72.0 36.0 48.00741
0 1 1 1 0 105.0 70.0 35.0 48.00741
0 1 1 1 1 102.0 68.0 34.0 48.00741
1 0 0 0 0 Reserved Reserved Reserved Reserved
1 0 0 0 1 Reserved Reserved Reserved Reserved
1 0 0 1 0 Reserved Reserved Reserved Reserved
1 0 0 1 1 200.0 66.6 33.3 48.00741
1 0 1 0 0 190.0 76.0 38.0 48.00741
1 0 1 0 1 180.0 72.0 36.0 48.00741
1 0 1 1 0 170.0 68.0 34.0 48.00741
1 0 1 1 1 150.0 75.0 375 48.00741
1 1 0 0 0 140.0 70.0 35.0 48.00741
1 1 0 0 1 120.0 60.0 30.0 48.00741
1 1 0 1 0 110.0 73.3 33.3 48.00741
1 1 0 1 1 66.6 66.6 33.3 48.00741
1 1 1 0 0 200.0 66.6 33.3 48.00741
1 1 1 0 1 166.6 66.6 33.3 48.00741
1 1 1 1 0 100.0 66.6 33.3 48.00741
1 1 1 1 1 133.3 66.6 33.3 48.00741

Programmable Output C
Recovery Output Fr

Watchdog Timer and
ional Description

tput uency feature allows users to
equency from the range of 50 MHz
e most dynamic and the simplest
system developers to utilize this

Document #: 38-07259 Rev. *B

The Watchdog Timer and Recovery Output Frequency fea-
tures 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 gen-
erated and a recovery frequency will be activated.

All of the related registers are summarized inTable 6.

Page 13 of 21
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Table 5. 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 S[4:0] inputs
will be used. If FS_Override bit is set, programmed value of SEL[4:0] will b
When it is enabled, the CPU output frequency will be determined by the\p ed value of
CPUFSEL_N, CPUFSEL_M andthe PLL Gear Constant. The progr, lueefFS~ Override, SEL[4:0]
or the latched value of FS[4:0] will determine the PLL Gear Cons and 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 uency g@ps and the PLL Gear Constant are
based on the latched value of FS input pins (def.
1 = Frequency output ratio between CPU/and ot roups and the PLL Gear Constant are
based on the programmed value of SEL% ol bytes

CPU_FSEL_N, When Prog_Freq_EN is set or enabled, th rogrammed in CPU_FSEL_N[7:0] and

CPU_FSEL_M CPU_FSEL_M[6:0] determines the CPU out cy. The new frequency will start to load when-

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

The setting of FS_Override bit determjnes the frequency ratio for CPU, AGP and PIC. When
FS_Override is cleared or disabledy/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

occurs. The clock generato tically switch to the recovery CPU frequency based on the
selection on ROCV_F

0 = From latched FS[4:
1 = From the settings&fR V_FREQ_N[7:0] & ROCV_FREQ_M][6:0]

ROCV_FREQ_SEL determ@ce of the recover frequency when a Watchdog timer time-out
ill aut

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

When ROCV_FRE iS set, the values programmed in ROCV_FREQ_NJ[7:0] and
ROCV_FREQ_M][6:0] will be U d to determine the recovery CPU output frequency when a
Watchdog timer time-out occ

The setting of FS_Override bit determines the frequency ratio for CPU, AGP and PIC. When it is

cleared, the’same @n uency ratio stated in the Latched FS[4:0] register will be used.
When jtis-sgt, the frequency ratio stated in the SEL[4:0] register will be used.

WD_EN

s and reload Watchdog timer
\k— able Watchdog timer. It will start counting down after a frequency change occurs.

WD_TO_STATU§

= No time-out occurs (READ); Ignore (WRITE)

gﬁr&feg Timer Time-out Status bit
0
=’time-out occurred (READ); Clear WD_TO_STATUS (WRITE)

WD_TIMER[4:0]

hese bits store the time-out value of the Watchdog timer. The scale of the timer is determine by the
prescaler.
The timer can support a value of 150 ms to 4.8 sec when the pre-scaler is set to 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.

Document #: 38-07259 Rev. *B Page 14 of 21
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Table 5. Register Summary (continued)

Name Description
WD_PRE_SCALER 0 =150 ms
1=25sec
RST_EN_WD This bit will enable the generation of a Reset pulse when a Watchdog timer tim
0 = Disabled
1 = Enabled
RST_EN_FC

This bit will enable the generation of a Reset pulse after a frequency cha Eu%
0 = Disabled
1 = Enabled

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 Fre-
guency Select N-Value Register and M-Value Register, re-
spectively.

Table 6. Examples of N and M Value for Different CPU Frequ

q Mch is determined by

“G” stands for the PLL Gea

Table 6 lists set of N and M values for different frequency out-
put ranges.This example use a fixed value for the M-Value
Register and select the CPU output frequency by changing the
value of the N-Value Re ister.

@m

Frequency Ranges Gear Constants

Fixed VaI
M-Value Re |ste

Range of N-Value Register
for Different CPU Frequency

50 MHz-129 MHz 48.00741

97-255

130 MHz-248 MHz 48.00741

127-245

A
48

Document #: 38-07259 Rev. *B
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Absolute Maximum Ratings[@

I
iy,
@)

above those specified in the operating sections of this specifi-
cation is not implied. Maximum conditions for extended peri-

Stresses greater than those listed in this table may cause per-
manent damage to the device. These represent a stress rating

only. Operation of the device at these or any other conditions ods may affect reliability. /\
Parameter Description Rating ﬁ K\U@g
Vpp: ViN Voltage on any pin with respect to GND -0.5t0+7.0 K \y
Tsto Storage Temperature —65 to +150 °C
Tg Ambient Temperature under Bias -551t0 +125 ( ( \\ °C
Ta Operating Temperature 0to +70 J / °C
ESDpRroT Input ESD Protection 2 (m}@ kv

DC Electrical Characteristics: T, = 0°C to +70°C, Vpp = 3.3V+5% and 2.5V+5% w)

Parameter Description | Test Condition | Min. TTyp. | Max. Unit
Supply Current
Ibp 3.3V Supply Current CPU =100 MHz Q 260 mA
Outputs Loaded!!
lop 2.5V Supply Current CPUCS =100 Mk{/ 25 mA
Outputs é@quRdB
Logic Inputs
VL Input Low Voltage < ( \ Q GND-0.3 0.8 \Y,
ViH Input High Voltage / 2.0 Vpp + 0.3 \%
I Input Low Current!*! -25 HA
I Input High Current(4] 10 HA
Clock Qutputs
VoL Output Low Voltage loL :<1\(nA 50 mv
VoH Output High Voltage W—/i mA 3.1 \%
VoL Output Low Voltage [ Fermination to V pull-up 0 0.3 %
(external)
VoH Output High Voltage | CPUT_CS, Ermination to V pull-up 1.0 1.2 \%
CPUC_CsS, (external)
CPUTO, CPUCO
loL Output Low Current [ PCI, AGP VoL = 1.5V 70 110 135 mA
REF VoL = 1.5V 50 70 100 mA
48 Mz VoL = 1.5V 50 70 100 mA
%48 MHz VoL = 1.5V 50 70 100 mA
lon Output Hi PCI, AGP Vou = 1.5V 70 110 135 mA
REF Vop = 1.5V 50 70 100 mA
48 MHz Vou = 1.5V 50 70 100 mA
24 48 MHz Vou = 1.5V 50 70 100 mA
Notes:

2.
3.
4.

Document #: 38-07259 Rev. *B

All clock outputs loade

X1 input threshold voltage (typical) is Vpp/2.

Multiple Supmc\‘/\\?ﬁ?e on any input or I/O pin cannot exceed the power pin during power-up. Power supply sequencing is NOT required.
ith 6" 60Q transmission lines with 20-pF capacitors.
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DC Electrical Characteristics: T, = 0°C to +70°C, Vpp = 3.3V+5% and 2.5V+5% (continued)
Parameter | Description Test Condition l Min. l Typ. | Max. l Unit
Crystal Oscillator
\ X1 Input Threshold Voltagel! Vpp = 3.3V 1.65 ((\ Y
CLoaD E?(?gr r%?%?r?;?:ﬁ Imposed on 18 N pF
Cin.x1 X1 Input Capacitancel®! Pin X2 unconnected TBD pF
Pin Capacitance/Inductance (f \\
Cin Input Pin Capacitance Except X1 and X2 \ / 5 pF
Cout Output Pin Capacitance 6 pF
Lin Input Pin Inductance ( < % \ 7 nH

AC Electrical Characteristics

TA =0°Cto +70°C, VDDQ3 = 33Vi5%, fXTL =14.31818 MHz
AC clock parameters are tested and guaranteed over stated operating conditions using@ stated lump capacitive load at the
clock output; Spread Spectrum is disabled.

CPU Clock Outputs (CPUTO, CPUCO, CPU_CS)!!

CRU=100MHz | CPU =133 MHz

Parameter Description Test Condition/Comm r@\ @a’n. Typ. | Max. | Min. | Typ. | Max. | Unit
tr Output Rise Edge Rate | CPU_CS 1.0 4.0 1.0 4.0 | Vins
te Output Fall Edge Rate | CPU_CS 1.0 4.0 1.0 4.0 | Vins
to Duty Cycle Measured at 50% pojft” 45 55 | 45 55 | %
tyc Jitter, Cycle to Cycle 250 250 | ps
fsT Frequency Stabilization | Assumes full supply valtage reached 3 3 ms

from Power-up (cold within 1 ms from power-up. Short

start) cycles exist priar ency

stabilization.

Z, AC Output Impedance | Vg =Nx 50 50 Q

Notes

5. The W312-02 contains an internal crystal load capan and ground and another between pin X2 and ground. Total load placed on crystal is

18 pF; this includes typical stray capacitance of short PCB traces

crystal.

6. X1 input capacitance is applicable when driving X1 with an external clock source (X2 is left unconnected).
7. Refer to Figure 1 for K7 operation clock driver test circuit.

Document #: 38-07259 Rev. *B
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PCI Clock Outputs (Lump Capacitance Test Load = 30 pF)
Parameter Description Test Condition/Comments Min. | Typ. | Max. | Unit
tp Period Measured on rising edge at 1.5V 30 ns
tH High Time Duration of clock cycle above 2.4V 12 ([\ ns
L Low Time Duration of clock cycle below 0.4V 12 ﬁ\ ns
tr Output Rise Edge Rate | Measured from 0.4V to 2.4V 1 \\/4 V/ins
te Output Fall Edge Rate Measured from 2.4V to 0.4V /1/ 4 V/ns
to Duty Cycle Measured on rising and falling edge at 1.5V (4§ \\ j 55 %
tyc Jitter, Cycle-to-Cycle Measured on rising edge at 1.5V. Maximum 250 ps
difference of cycle time between two adjacent cyclgs./ ¥
tsk Output Skew Measured on rising edge at 1.5V ( < % \ 500 ps
to CPU to PCI Clock Skew | Covers all CPU/PCI outputs. Measured on rising ﬁ 4 ns
edge at 1.5V. CPU leads PCI output.
fsT Frequency Stabilization | Assumes full supply voltage reached within 1 ms 3 ms
from Power-up (cold from power-up. Short cycles exist prior to frequency
start) stabilization.
Z, AC Output Impedance Average value durlng switching trangition. Used for 30 Q
determining series termlmn \%
REF Clock Outputs (Lump Capacitance Test Load = 20 pF)
Parameter Description Test Conditiér(/Corhv@ts Min. ‘ Typ. ‘ Max. | Unit
f Frequency, Actual Frequency generateg\b\\(\ﬁysla//dscillator 14.318 MHz
tr Output Rise Edge Rate Measured from O.})O/(o 2.4V 0.5 Vins
te Output Fall Edge Rate Measured from/Z/V to 0.4V 0.5 V/ns
tp Duty Cycle Measured;ngising and falling edge at 1.5V 45 55 %
fsT Frequency Stabilization from | Assumeg full Su voltage reached within 3 ms
Power-up (cold start) 1 ms from\power-up. Short cycles exist prior to
freq%nc bilization.
Z, AC Output Impedance Averag ﬁ?dﬁrlng switching transition. Used 40 Q
for det ining series termination value.
48-MHz Clock Output (Lump Capacitancemmf\go pF)
Parameter Description Tést Condition/Comments Min. ‘ Typ. ‘ Max. | Unit
f Frequency, Actual Determined by PLL divider ratio (see m/n below) 48.008 MHz
fo Deviation from 48 MH{ (08 —48)/48 +167 ppm
m/n PLL Ratio (14.31818 MHz x 57/17 = 48.008 MHz) 57/17
R Output Rise g@(ge\\Rﬁ@ Measured from 0.4V to 2.4V 0.5 V/ns
te Output FaII/E@gQ\Qate Measured from 2.4V to 0.4V 0.5 Vins
o Duty Cy}:l{ Measured on rising and falling edge at 1.5V 45 55 %
fsT Frequ \cy\%ftion Assumes full supply voltage reached within 1 ms 3 ms
from. P -up d start) | from power-up. Short cycles exist prior to fre-
quency stabilization.
Z, C t\lmﬁedance Average value during switching transition. Used 40 Q
for determining series termination value.
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24-MHz Clock Output (Lump Capacitance Test Load = 20 pF)

Parameter Description Test Condition/Comments Min. ‘ Typ. ‘ Max. | Unit
f Frequency, Actual Determined by PLL divider ratio (see m/n below) 24.004 MHz
fo Deviation from 24 MHz (24.004 - 24)/24 +1jl{7(\ ppm
m/n PLL Ratio (14.31818 MHz x 57/34 = 24.004 MHz) §7f34\
) Output Rise Edge Rate Measured from 0.4V to 2.4V 0.5 \\2 Vins
te Output Fall Edge Rate Measured from 2.4V to 0.4V 075/ 2 V/ns
o Duty Cycle Measured on rising and falling edge at 1.5V 4%3& } ) 55 %
fsT Frequency Stabilization Assumes full supply voltage reached within 1 ms 3 ms
from Power-up (cold start) | from power-up. Short cycles exist prior to fre- L
quency stabilization.
Z, AC Output Impedance Average value during switching transition. Useh\y 40 Q
for determining series termination value.

R8

CPUCLK_T
47

Clock Chip
CPUDriver

CPUCLK_C

igure 1. K7 Open Drain Clock Driver Test Circuit
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Ordering Information

Product Flow

Ordering Code Package Type
W312-02H 48-pin SSOP Commercial, 0°C to 70°C
W312-02HT 48-pin SSOP - Tape and Reel Commercial, 0°C to 70°C

Package Drawing and Dimension

48-Lead Shrunk Small Outline Package 048 //D
/N

TN
@
T,

23 48

0620
0630
t
ooss | ] SEATING PLANE 0005
0092 0515 0.010
__________________________ { <\ GAUGE PLaNE 1 [ // Lg\t
f 0.004 I L% N

0025 | |
BsC 0.008 8 0=-8°
00135 001
51-85061-*C

VIA is a trademark of VIA Technologies, Inc. All pro ng company names mentioned in this document may be the trademarks
of their respective holders.
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Document History Page
Document Title: W312-02 FTG for VIA™ K7 Series Chipset with Programmable Output Frequency

Document Number: 38-07259
Issue Orig. of
Description of Change &

REV. ECN NO. Date Change
Change from Spec number: 38-01087 to 38-07259& \

*x 110524 01/07/02 Szv

*A 118014 09/13/02 RGL Changed the KT266 word to K7 Series in the title-an W&%es in page 1.
Filled up all the missing Byte # and Byte heading d iptionon all the serial
as.p

configuration tables on pages 6-12.
Replaced the package drawing and dimensio
Removed the word “PRELIMINARY”

12/19/02 RBI Added power-up requirements to maxmu/m rat(r\lgs information.
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