0 0 1CS9520110 U O

ICS952011

Programmable Timing Control Hub™ for P4™ processor

Recommended Application:

SIS 645/645DX/648/650 style chipsets.

Output Features:

e 2-Pairs of differential CPUCLKSs (differential current mode)

+ 1-SDRAM @ 3.3V
e 9-PCl @3.3V (including 2 free-running)

e 2-AGP @ 3.3V

e 2-ZCLKs @ 3.3V

 1-12/48MHZ @ 3.3V

«  1- 24/48MHz, @3.3V selectable by 1°C
 3-REF @3.3V, 14.318MHz.

Key Specifications:

* PCI - PCl output skew: < 500ps

* CPU - SDRAM output skew: < 1ns

*  AGP - AGP output skew: <150ps

Functionality
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Features/Benefits:

e Selectable asynchronous/synchronous AGP, ZCLK and
PCl outputs
Supports DDR333 OEM frequencies

Programmable output frequency, divider ratios, output
rise/falltime, output skew.

*  Programmable spread percentage for EMI control.

»  Watchdog timer technology to reset system
if system malfunctions.

»  Programmable watch dog safe frequency.

e Support 12C Index read/write and block read/write
operations.

e For PC133 SDRAM system use the ICS9179-16 as the
memory buffer.

e For DDR SDRAM system use the ICS93735 or
ICS93732 as the memory buffer.

e Uses external 14.318MHz crystal.

Pin Configuration

Bit2 | Bit7 | Bit6 | Bit5 | Bit4 CPU SDR AGP PCI ZCLK VDDREF|1 48|vDDSDR
FS4 | FS3 | Fs2 | Fs1 | FSO | MHz MHz MHz MHz MHz
0 0 0 0 0 | 100.20 [ 100.20 | 66.80 | 33.40 | 66.80 **FSO/REF0|2 47|SDRAM_OUT
0 0 0 0 1| 100.20 | 133.60 | 66.80 | 33.40 66.80 *FS1/REF1)3 46|GND
0 0 0 1 0 [ 100.20 [ 200.40 | 66.80 | 33.40 | 66.80 *ES2/REF214 45|CPU_STOP#(PD#)*
0 0 0 1 1| 100.20 | 167.00 | 66.80 | 33.40 | 66.80 GNDREF]5 aslcPUCLKTL
0 0 1 0 0 [ 133.60 [ 100.20 | 66.80 | 33.40 | 66.80
0 0 1 0 1| 133.60 | 133.60 | 66.80 | 33.40 | 66.80 X116 43|CPUCLKC1
0 0 1 1 0 [ 133.60 [ 200.40 | 66.80 | 33.40 66.80 X2|7 42|vDDCPU
0 0 1 1 1 | 133.60 | 167.00 | 66.80 | 33.40 | 66.80 GNDZ|8 41|GNDCPU
0 1 0 0 0 | 200.05 [ 100.03 | 66.68 | 33.34 | 66.68 zcLkolo aolcpucLkTo
0 1 0 0 1| 200.05 | 133.37 | 66.68 | 33.34 | 66.68
0 1 0 1 0 | 200.05 [ 200.05 | 66.68 | 33.34 | 66.68 ZCLK1|10 4 39|CPUCLKCO
0 1 0 1 1| 20005 | 160.04 | 66.68 | 33.34 | 66.68 vDDZ|11 o 38]IREF
0 1 1 0 0 |166.70 | 100.20 | 66.68 | 33.40 66.68 *(PCI_STOP#)PCICLK6]12 S 37|GND
0 1 1 0 1 166.70 | 133.36 66.80 33.40 66.80 vDDPCI|13 g 36lvDDA
0 1 1 1 0 [ 160.04 [ 200.05 | 66.68 | 33.34 | 66.68 N
0 1 1 1 1| 166.70 | 166.70 | 66.68 | 33.34 | 66.68 “FS3/PCICLK_FO|14 Q 35|SCLK
1 0 0 0 0| 100.20 | 100.20 | 66.80 | 33.40 | 133.60 **FS4/PCICLK_F1]15 34|SDATA
1 0 0 0 1 | 10020 | 133.60 | 66.80 | 33.40 | 133.60 *MODEO/PCICLKO|16 33| Vit_PwrGd/PD#(CPUSTOP#)*
1 0 0 1 0 100.20 | 200.40 66.80 33.40 133.60 PCICLK1)17 32IGNDAGP
1 0 0 1 1| 100.20 | 167.00 | 66.80 | 33.40 | 133.60
1 0 1 0 0 [ 133.60 [ 100.20 | 66.80 | 33.40 | 133.60 GNDPCI|18 31JAGPCLKO
1 0 i 0 T | 133.60 | 133.60 | 66.80 | 33.40 | 133.60 VDDPCI|19 30JAGPCLK1
1 0 1 1 0 133.60 | 200.40 | 66.80 | 33.40 133.60 PCICLK2]20 29]VDDAGP
1 0 1 1 1 133.60 | 167.00 66.80 33.40 133.60 PCICLK3]21 28lvDD48
1 1 0 0 0 | 200.05 [ 100.03 | 66.68 | 33.34 | 133.37 -
1 1 0 0 1 | 200.05 [ 13337 | 66.68 | 33.34 | 133.37 PCICLK4|22 27]12_A8MHz2/ SEL12—48#*
1 1| o P 0| 200.05 | 200.05 | 66.68 | 33.34 | 133.37 PCICLK5|23 26|24_48MHz/SEL24_48#*~
1 1 0 1 1 200.05 | 160.04 | 66.68 | 33.34 | 133.37 GNDPCI|24 25]GND48
1 1 1 0 0 | 166.70 [ 100.20 | 66.68 | 33.40 | 133.60
1 1 1 0 1| 166.70 | 133.36 | 66.80 | 33.40 | 133.60 48-SSOP
1 1 1 1 0 | 160.04 | 200.05 | 66.68 | 33.3¢ | 133.37 * Internal Pull-Up Resistor
1 1 1 1 1 | 16670 | 166.70 | 66.68 | 33.34 | 133.37 ** |nternal Pull-Down Resistor

~ This output has 1.5X drive strength
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General Description

The ICS952011 is a two chip clock solution for desktop designs using SIS 645/645DX/648/650 style chipsets. When used with
a zero delay buffer such as the 1CS9179-16 for PC133 or the ICS93735 for DDR applications it provides all the necessary
clocks signals for such a system.

The ICS952011 is part of a whole new line of ICS clock generators and buffers called TCH™ (Timing Control Hub). ICS is the
first to introduce a whole product line which offers full programmability and flexibility on a single clock device. Employing the
use of a serially programmable 1“C interface, this device can adjust the output clocks by configuring the frequency setting, the
output divider ratios, selecting the ideal spread percentage, the output skew, the output strength, and enabling/disabling each
individual output clock. TCH also incorporates ICS's Watchdog Timer technology and a reset feature to provide a safe setting
under unstable system conditions. M/N control can configure output frequency with resolution up to 0.1MHz increment.

Block Diagram

! I
Frequency N
1
| PLL2 Dividers = : 12_48MHz
I \—| >—— 24_48MHz
X1 — N
XTAL 1 :
Y2 —4 > REF (2:0)
1 .
CPUCLKT (1:0
I _|>—'—I (1:0)
| —{>>or— CPUCLKC (1.0)
! I
I —{>>1— SDrRAM_ouT
| Programmable Programmable STOP |
VITPWR Gllflg/(ljlg)#)f_r SF?[eL{id FE%‘Z?? Logic _I>l_ AGPCLK (1:0)
— T
CPU_STOP# —>1— PciCLK (6:0)
PCI_STOP# Control !

MODE 0 : Logic — , —[>—:— PCICLKF (1:0)
SEL12 48# — | )| )| .
SEL24_48# _: [ —| >—t+— ZCLK (1:0)

1
I I
I | REF
1
| o 1 =
Power Groups
Pin Number L
Description
VDD GND
1 5 REF Output, Crystal
11 8 Hyper ZCLK outputs
28 25 12/24/48MHz, Fix Analog, Fix Digital
29 32 AGP outputs
36 37 CPU PLL, CPU Analog, MCLK
42 41 CPU_T/C outputs
48 46 SDRAM_Out
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Pin Description

1CS952011

PIN PIN PIN DESCRIPTION
# NAME TYPE
1 |VDDREF PWR |Ref, XTAL power supply, nominal 3.3V
2 |**FSO/REFO 1/10 Frequency select latch input pin / 14.318 MHz reference clock.
3 |**FS1/REF1 1/10 Frequency select latch input pin / 14.318 MHz reference clock.
4 |*FS2/REF2 1/10 Frequency select latch input pin / 14.318 MHz reference clock.
5 |GNDREF PWR |Ground pin for the REF outputs.
6 |X1 IN Crystal input, Nominally 14.318MHz.
7 |X2 QOUT |Crystal output, Nominally 14.318MHz
8 |GNDzZ PWR |Ground pin for the ZCLK outputs
9 |ZCLKO OUT ]3.3V Hyperzip clock output.
10 |ZCLK1 QUT ]3.3V Hyperzip clock output.
11 |vDDzZ PWR |Power supply for ZCLK clocks, nominal 3.3V
" Stops all PCICLKs besides the PCICLK_F clocks at logic 0 level, when input low. This
12 (PCI_STOP#)PCICLKE Vo input is activated by the MODE selection pin / PCI clock output.
13 |VDDPCI PWR |Power supply for PCI clocks, nominal 3.3V
14 |**FS3/PCICLK FO 1/10 Frequency select latch input pin / 3.3V PCI free running clock output.
15 |**FS4/PCICLK F1 1/10 Frequency select latch input pin / 3.3V PCI free running clock output.
16 *MODEO/PCICLKO 110 Function select latch input pin, 1=Desktop Mode, 0=Mobile Mode / PCI clock output.
17 |PCICLK1 QOUT |PCI clock output.
18 |GNDPCI PWR |Ground pin for the PCI outputs
19 |VDDPCI PWR |Power supply for PCI clocks, nominal 3.3V
20 |PCICLK2 QUT |PCI clock output.
21 |PCICLK3 QUT |PCI clock output.
22 |PCICLK4 QUT |PCI clock output.
23 |PCICLK5 QUT |PCI clock output.
24 |GNDPCI PWR |Ground pin for the PCI outputs
25 |GND48 PWR |Ground pin for the 48MHz outputs
26 |24_48MHZISEL24_ag# - /o gjm:;MSMHz clock output / Latched select input for 24/48MHz output. 0=48MHz, 1 =
27 |12_48MHzISEL12 ags /o gm:illeM Hz clock output / Latched select input for 24/48MHz output. 0=48MHz, 1 =
28 |vDD48 PWR |Power pin for the 48MHz output.3.3V
29 |VDDAGP PWR |Power supply for AGP clocks, nominal 3.3V
30 |AGPCLK1 OUT ]JAGP clock output
31 |AGPCLKO OUT ]JAGP clock output
32 |GNDAGP PWR |Ground pin for the AGP outputs
This 3.3V LVTTL input is a level sensitive strobe used to determine when latch inputs
33 ;/ti_Pwer/PD#(CPUSTOP 110 are valid and are ready to be sampled. This is an active high input. Active low Power
) Down input or active low CPU_STOP depend on B24b3 IIC selection. Default is PD#.
34 |SDATA 1/10 Data pin for I12C circuitry 5V tolerant
35 |SCLK IN Clock pin of 12C circuitry 5V tolerant
36 |VDDA PWR 3.3V power for the PLL core.
37 |GND PWR |Ground pin.
This pin establishes the reference current for the differential current-mode output pairs.
38 |IREF OUT |This pin requires a fixed precision resistor tied to ground in order to establish the
appropriate current. 475 ohms is the standard value.
39 |cpucLkco ouT Complimentary cloc}<s of dlﬁerentlgl pair CPU outpgts. These are current mode
outputs. External resistors are required for voltage bias.
20 |cpucLkTo ouT True clock§ of dlfferentlal' pair CPU output§. These are current mode outputs.
External resistors are required for voltage bias.
41 |GNDCPU PWR |Ground pin for the CPU outputs
42 |VDDCPU PWR |Supply for CPU clocks, 3.3V nominal
43 |cpucLkel ouT Complimentary cloc_ks of dlfferentl_al pair CPU outpl_Jts. These are current mode
outputs. External resistors are required for voltage bias.
a4 |cpucLkTi ouT True clock:s of dn‘ferentlal_ pair CPU output_s. These are current mode outputs.
External resistors are required for voltage bias.
" Active low CPU_STOP or Active low Power Down input depend on B24b3 |IC selection.
45 |CPU_STOP#PDH) IN Default is CPU_STOP#.
46 |GND PWR |Ground pin.
47 |SDRAM OUT OUT |SDRAM seed clock output for external buffer
48 |VDDSDR PWR |Supply for SDRAM clocks, nominal 3.3V.
* Internal Pull-Up Resistor ** Internal Pull-Down Resistor
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Table 6: CPUCLK Swing Select Functions

Byte 24 Bit 0 | Byte 23 Bit 7 | Board Target Reference R, Output \Voh @ Z,
MULTSELO MULTSEL1 | Trace/Term Z | Iref = Vdd/(3*Rr) Current Iref=2.32mA
0 0 60 ohms Igfzz‘ggzﬁ/; loh = 5*Iref 0.71V @ 60
0 0 s0ohms | LTINS | joh =5t | 050v @ 50
0 1 60 ohms sz::ggz}s/; loh = 4*Iref 0.56V @ 60
0 1 50 ohms Ifg;‘ggzﬂ //‘1 loh = 4*Iref | 0.47V @ 50

1 0 60 ohms |Ir:§arf:=i7,??2}1:/; loh = 6*Iref 0.85V /2 60
1 0 50 ohms Iirfzi???zi:/; loh = 6*Iref 0.71V @ 50
1 1 60ohms | RTINS | o =7t | 0.99v @ 60
1 1 50 ohms |ng=:‘;7.§2%1:/; loh = 7*Iref 0.82V @ 50
0 0 30 (DC equiv) Rl:e:f 5251m1:\/0 loh = 5*Iref 0.75vV @ 30
0 0 25 (DC equiv) R|:e:f zzslmlA% loh = 5*Iref | 0.62V @ 20

0 1 30 (DC equiv) RIE zzslml':/" loh = 4*Iref | 0.60 @ 20

0 1 25 (DC equiv) Rl:f izslml/iﬁ’ loh = 4*Iref | 0.5V @ 20
1 0 30 (DC equiv) RI:e:f 5251m1':m loh = 6*Iref 0.90V @ 30

1 0 25 (DC equiv) RI:e:f 3251m1':/o loh = 6*Iref 0.75V @ 20
1 1 30 (DC equiv) Rl:ezf zzslml':/" loh = 7*Iref | 1.05V @ 30

1 1 25 (DC equiv) Rl:ezf izslml/zﬁ’ loh = 7*lref | 0.84V @ 20

0721A—07/29/03

ICS952011

www.DataSheetdU.com




ICS952011

General 1°C serial interface information for the 1CS952011

How to Write:

e Controller (host) sends a start bit.

e Controller (host) sends the write address D2 "

* ICS clock will acknowledge

» Controller (host) sends the begining byte location = N

e ICS clock will acknowledge

e Controller (host) sends the data byte count = X

* ICS clock will acknowledge

» Controller (host) starts sending Byte N through
Byte N + X -1
(see Note 2)

» ICS clock will acknowledge each byte one at a time

e Controller (host) sends a Stop bit

Index Block Write Operation
Controller (Host) ICS (Slave/Receiver)
T | starT bit
Slave Address D2,
WR | WRite
ACK
Beginning Byte = N
ACK
Data Byte Count = X
ACK
Beginning Byte N
ACK
o g
o %) o
O X @)
©)
Byte N+ X-1
ACK
P | stoP bit
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How to Read:

Controller (host) will send start bit.

Controller (host) sends the write address D2 “
ICS clock will acknowledge

Controller (host) sends the begining byte
location = N

ICS clock will acknowledge

Controller (host) will send a separate start bit.
Controller (host) sends the read address D3 "
ICS clock will acknowledge

ICS clock will send the data byte count = X
ICS clock sends Byte N + X -1

ICS clock sends Byte 0 through byte X (if X,
was written to byte 8).

Controller (host) will need to acknowledge each
byte

Controllor (host) will send a not acknowledge bit
Controller (host) will send a stop bit

Index Block Read Operation
Controller (Host) ICS (Slave/Receiver)
T | starT bit
Slave Address D2,
WR | WRite
ACK
Beginning Byte = N
ACK
RT | RepeatstarT
Slave Address D3,
RD | ReaD
ACK
Data Byte Count = X
ACK
Beginning Byte N
ACK
Q ®)
O @ O
(@) X ©)
©)
Byte N+ X-1
N Not acknowledge
P stoP bit
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Tablel: QuadRom Freq

uency Selection Table

B24 | B24 | Bit2 | Bit7 | Bit6 | Bit5 | Bit4 CPU SDR AGP PCI ZCLK
Bit6 | Bit5 | FS4 | FS3 | FS2 | FS1 | FSO MHz MHz MHz MHz MHz
0 0 0 0 0 0 0 100.20 | 100.20 66.80 33.40 66.80
0 0 0 0 0 0 1 100.20 | 133.60 66.80 33.40 66.80
0 0 0 0 0 1 0 100.20 | 200.40 66.80 33.40 66.80
0 0 0 0 0 1 1 100.20 | 167.00 66.80 33.40 66.80
0 0 0 0 1 0 0 133.60 | 100.20 66.80 33.40 66.80
0 0 0 0 1 0 1 133.60 | 133.60 66.80 33.40 66.80
0 0 0 0 1 1 0 133.60 | 200.40 66.80 33.40 66.80
0 0 0 0 1 1 1 133.60 | 167.00 66.80 33.40 66.80
0 0 0 1 0 0 0 200.05 | 100.03 66.68 33.34 66.68
0 0 0 1 0 0 1 200.05 | 133.37 66.68 33.34 66.68
0 0 0 1 0 1 0 200.05 | 200.05 66.68 33.34 66.68
0 0 0 1 0 1 1 200.05 | 160.04 66.68 33.34 66.68
0 0 0 1 1 0 0 166.70 | 100.20 66.68 33.40 66.68
0 0 0 1 1 0 1 166.70 | 133.36 66.80 33.40 66.80
0 0 0 1 1 1 0 160.04 | 200.05 66.68 33.34 66.68
0 0 0 1 1 1 1 166.70 | 166.70 66.68 33.34 66.68
0 0 1 0 0 0 0 100.20 | 100.20 66.80 33.40 133.60
0 0 1 0 0 0 1 100.20 | 133.60 66.80 33.40 133.60
0 0 1 0 0 1 0 100.20 | 200.40 66.80 33.40 133.60
0 0 1 0 0 1 1 100.20 | 167.00 66.80 33.40 133.60
0 0 1 0 1 0 0 133.60 | 100.20 66.80 33.40 133.60
0 0 1 0 1 0 1 133.60 | 133.60 66.80 33.40 133.60
0 0 1 0 1 1 0 133.60 | 200.40 66.80 33.40 133.60
0 0 1 0 1 1 1 133.60 | 167.00 66.80 33.40 133.60
0 0 1 1 0 0 0 200.05 | 100.03 66.68 33.34 133.37
0 0 1 1 0 0 1 200.05 | 133.37 66.68 33.34 133.37
0 0 1 1 0 1 0 200.05 | 200.05 66.68 33.34 133.37
0 0 1 1 0 1 1 200.05 | 160.04 66.68 33.34 133.37
0 0 1 1 1 0 0 166.70 | 100.20 66.68 33.40 133.60
0 0 1 1 1 0 1 166.70 | 133.36 66.80 33.40 133.60
0 0 1 1 1 1 0 160.04 | 200.05 66.68 33.34 133.37
0 0 1 1 1 1 1 166.70 | 166.70 66.68 33.34 133.37
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Tablel: QuadRom Freq

uency Selection Table (Continued)

B24 | B24 | Bit4 | Bit3 | Bit2 | Bitl | Bit0 CPU SDR AGP PCI ZCLK
Bit6 | Bit5 | FS4 | FS3 | FS2 | FS1 | FSO MHz MHz MHz MHz MHz
0 1 0 0 0 0 0 100.00 | 100.00 | 66.66 33.33 66.66
0 1 0 0 0 0 1 100.00 | 133.33 | 66.66 33.33 66.66
0 1 0 0 0 1 0 100.00 | 200.00 | 66.66 33.33 66.66
0 1 0 0 0 1 1 100.00 | 166.67 66.66 33.33 66.66
0 1 0 0 1 0 0 133.33 | 100.00 | 66.66 33.33 66.66
0 1 0 0 1 0 1 133.33 | 133.33 | 66.66 33.33 66.66
0 1 0 0 1 1 0 133.33 | 200.00 | 66.66 33.33 66.66
0 1 0 0 1 1 1 133.33 | 166.67 66.66 33.33 66.66
0 1 0 1 0 0 0 200.00 | 100.00 | 66.66 33.33 66.66
0 1 0 1 0 0 1 200.00 | 133.33 | 66.66 33.33 66.66
0 1 0 1 0 1 0 200.00 | 200.00 | 66.66 33.33 66.66
0 1 0 1 0 1 1 200.00 | 160.00 | 66.66 33.33 66.66
0 1 0 1 1 0 0 166.66 | 100.00 | 66.66 33.33 66.66
0 1 0 1 1 0 1 166.67 | 133.33 | 66.66 33.33 66.66
0 1 0 1 1 1 0 160.00 | 200.00 | 66.66 33.33 66.66
0 1 0 1 1 1 1 166.67 | 166.67 66.66 33.33 66.66
0 1 1 0 0 0 0 100.00 | 100.00 | 66.66 33.33 133.33
0 1 1 0 0 0 1 100.00 | 133.33 | 66.66 33.33 133.33
0 1 1 0 0 1 0 100.00 | 200.00 | 66.66 33.33 133.33
0 1 1 0 0 1 1 100.00 | 166.67 66.66 33.33 133.33
0 1 1 0 1 0 0 133.33 | 100.00 | 66.66 33.33 133.33
0 1 1 0 1 0 1 133.33 | 133.33 | 66.66 33.33 133.33
0 1 1 0 1 1 0 133.33 | 200.00 | 66.66 33.33 133.33
0 1 1 0 1 1 1 133.33 | 166.67 66.66 33.33 133.33
0 1 1 0 0 0 0 200.00 | 100.00 | 66.66 33.33 133.33
0 1 1 0 0 0 1 200.00 | 133.33 | 66.66 33.33 133.33
0 1 1 0 0 1 0 200.00 | 200.00 | 66.66 33.33 133.33
0 1 1 0 0 1 1 200.00 | 160.00 | 66.66 33.33 133.33
0 1 1 1 1 0 0 166.66 | 100.00 | 66.66 33.33 133.33
0 1 1 1 1 0 1 166.67 | 133.33 | 66.66 33.33 133.33
0 1 1 1 1 1 0 160.00 | 200.00 | 66.66 33.33 133.33
0 1 1 1 1 1 1 166.67 | 166.67 66.66 33.33 133.33
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Tablel: QuadRom Freq

uency Selection Table (Continued)

B24 | B24 | Bit4 | Bit3 | Bit2 | Bit1 | Bito | CPU SDR AGP PCI ZCLK
Bit6 | Bit5 | Fs4 [ Fs3 | Fs2 [ Fs1 | Fso | MHz MHz MHz MHz MHz
0 1 0 0 0 0 0 | 100.20 | 100.20 | 66.80 | 33.40 80.16
0 1 0 0 0 0 1 | 100.20 | 133.60 | 66.80 | 33.40 80.16
0 1 0 0 0 1 0 | 100.20 | 200.40 | 66.80 | 33.40 80.16
0 1 0 0 0 1 1 | 100.20 | 167.00 | 66.80 | 33.40 80.16
0 1 0 0 1 0 0 | 133.60 | 100.20 | 66.80 | 33.40 80.16
0 1 0 0 1 0 1 | 133.60 | 133.60 | 66.80 | 33.40 80.16
0 1 0 0 1 1 0 | 133.60 | 200.40 | 66.80 | 33.40 80.16
0 1 0 0 1 1 1 | 133.60 | 167.00 | 66.80 | 33.40 80.16
0 1 0 1 0 0 0 | 200.05 | 100.03 | 66.68 | 33.34 80.02
0 1 0 1 0 0 1 | 200.05 | 133.37 | 66.68 | 33.34 80.02
0 1 0 1 0 1 0 | 200.05 | 200.05 | 66.68 | 33.34 80.02
0 1 0 1 0 1 1 | 200.05 | 160.04 | 66.68 | 33.34 80.02
0 1 0 1 1 0 0 | 166.70 | 100.20 | 66.68 | 33.40 80.16
0 1 0 1 1 0 1 | 166.70 | 133.36 | 66.80 | 33.40 80.16
0 1 0 1 1 1 0 | 160.04 | 200.05 | 66.68 | 33.34 80.02
0 1 0 1 1 1 1 | 166.70 | 166.70 | 66.68 | 33.34 80.02
0 1 1 0 0 0 0 | 100.20 | 100.20 | 66.80 | 33.40 | 100.20
0 1 1 0 0 0 1 | 100.20 | 133.60 | 66.80 | 33.40 | 100.20
0 1 1 0 0 1 0 | 100.20 | 200.40 | 66.80 | 33.40 | 100.20
0 1 1 0 0 1 1 | 100.20 | 167.00 | 66.80 | 33.40 | 100.20
0 1 1 0 1 0 0 | 133.60 | 100.20 | 66.80 | 33.40 | 100.20
0 1 1 0 1 0 1 | 133.60 | 133.60 | 66.80 | 33.40 | 100.20
0 1 1 0 1 1 0 | 133.60 | 200.40 | 66.80 | 33.40 | 100.20
0 1 1 0 1 1 1 | 133.60 | 167.00 | 66.80 | 33.40 | 100.20
0 1 1 0 0 0 0 | 200.05 | 100.03 | 66.68 | 33.34 | 100.03
0 1 1 0 0 0 1 | 200.05 | 133.37 | 66.68 | 33.34 | 100.03
0 1 1 0 0 1 0 | 200.05 | 200.05 | 66.68 | 33.34 | 100.03
0 1 1 0 0 1 1 | 200.05 | 160.04 | 66.68 | 33.34 | 100.03
0 1 1 1 1 0 0 | 166.70 | 100.20 | 66.68 | 33.40 | 100.20
0 1 1 1 1 0 1 | 166.70 | 133.36 | 66.80 | 33.40 | 100.20
0 1 1 1 1 1 0 | 160.04 | 200.05 | 66.68 | 33.34 | 100.03
0 1 1 1 1 1 1 | 166.70 | 166.70 | 66.68 | 33.34 | 100.03

0721A—07/29/03

1CS952011




Integrated

2 Circuit

o
Systems, Inc.

Tablel: QuadRom Freq

uency Selection Table (Continued)

B24 | B24 | Bit4 | Bit3 | Bit2 | Bit1 | Bito | CPU SDR AGP PCI ZCLK
Bit6 | Bit5 | Fs4 [ Fs3 | Fs2 [ Fs1 | Fso | MHz MHz MHz MHz MHz
0 1 0 0 0 0 0 | 100.00 | 100.00 | 66.66 | 33.33 80.00
0 1 0 0 0 0 1 | 100.00 | 133.33 | 66.66 | 33.33 80.00
0 1 0 0 0 1 0 | 100.00 | 200.00 | 66.66 | 33.33 80.00
0 1 0 0 0 1 1 | 100.00 | 166.67 | 66.66 | 33.33 80.00
0 1 0 0 1 0 0 | 133.33 | 100.00 | 66.66 | 33.33 80.00
0 1 0 0 1 0 1 | 133.33 | 133.33 | 66.66 | 33.33 80.00
0 1 0 0 1 1 0 | 133.33 | 200.00 | 66.66 | 33.33 80.00
0 1 0 0 1 1 1 | 133.33 | 166.67 | 66.66 | 33.33 80.00
0 1 0 1 0 0 0 | 200.00 | 100.00 | 66.66 | 33.33 80.00
0 1 0 1 0 0 1 | 200.00 | 133.33 | 66.66 | 33.33 80.00
0 1 0 1 0 1 0 | 200.00 | 200.00 | 66.66 | 33.33 80.00
0 1 0 1 0 1 1 | 200.00 | 160.00 | 66.66 | 33.33 80.00
0 1 0 1 1 0 0 | 166.66 | 100.00 | 66.66 | 33.33 80.00
0 1 0 1 1 0 1 | 166.67 | 133.33 | 66.66 | 33.33 80.00
0 1 0 1 1 1 0 | 160.00 | 200.00 | 66.66 | 33.33 80.00
0 1 0 1 1 1 1 | 166.67 | 166.67 | 66.66 | 33.33 80.00
0 1 1 0 0 0 0 | 100.00 | 100.00 | 66.66 | 33.33 | 100.00
0 1 1 0 0 0 1 | 100.00 | 133.33 | 66.66 | 33.33 | 100.00
0 1 1 0 0 1 0 | 100.00 | 200.00 | 66.66 | 33.33 | 100.00
0 1 1 0 0 1 1 | 100.00 | 166.67 | 66.66 | 33.33 | 100.00
0 1 1 0 1 0 0 | 133.33 | 100.00 | 66.66 | 33.33 | 100.00
0 1 1 0 1 0 1 | 133.33 | 133.33 | 66.66 | 33.33 | 100.00
0 1 1 0 1 1 0 | 133.33 | 200.00 | 66.66 | 33.33 | 100.00
0 1 1 0 1 1 1 | 133.33 | 166.67 | 66.66 | 33.33 | 100.00
0 1 1 0 0 0 0 | 200.00 | 100.00 | 66.66 | 33.33 | 100.00
0 1 1 0 0 0 1 | 200.00 | 133.33 | 66.66 | 33.33 | 100.00
0 1 1 0 0 1 0 | 200.00 | 200.00 | 66.66 | 33.33 | 100.00
0 1 1 0 0 1 1 | 200.00 | 160.00 | 66.66 | 33.33 | 100.00
0 1 1 1 1 0 0 | 166.66 | 100.00 | 66.66 | 33.33 | 100.00
0 1 1 1 1 0 1 | 166.67 | 133.33 | 66.66 | 33.33 | 100.00
0 1 1 1 1 1 0 | 160.00 | 200.00 | 66.66 | 33.33 | 100.00
0 1 1 1 1 1 1 | 166.67 | 166.67 | 66.66 | 33.33 | 100.00
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I°’C Table: Function Control Register
Byte O Pin # Name Contr.ol Type 0 1 PWD
Function
Bit 7 - PDEN PD# Enable RW Disable Enable 1
Async Zclk Freq Select in
Bit 6 - AZCLKFS N-programming (Mode RW 66.6MHz 133.3MHz 1
01, see table 3)
Bit 5 - WDS EN WD Soft Enable RW Disable Enable 1
Bit 4 - PCICLK6 Output Control RW Disable Enable 1
Async Zclk Freq Select
Bit 3 - AZCLKFS (Mode 10 & 11, see table RW 66MHz 132MHz 1
3)
Bit 2 - Reserved Reserved RW - 1
Bit 1 - AEN1 ZclkiAgp/Pci Freq RW See Table 3 : ZCLK, AGP & 0
. Source Select Control PCI Frequency Source
Bit 0 - AENO RW Decode Table 0
Table 3: ZCLK Frequency Source Decode Table
ByteO Bitl ByteO Bit0 ZCLK & AGP & PCI
0 0 See Table 1, QuadRom Frequency Table
0 1 N-Programming for ZCLK/AGP/PCI
1 0 See Table 1 for AGP/PCI, BOb3 for ZCLK freq
1 1 N-Prog for AGP/PCI, BOb3 for ZCLK freq
I°’C Table: Async N-Programming Frequency Select Register
Byte 1 Pin # Name Control Type 0 1 PWD
Function
Bit 7 - N PLL3 Div7 RW - - 0
Bit 6 - N PLL3 Div6 The decimal RW - - 1
Bit 5 - N PLL3 Divs representation of N PLL2 RW - - 0
Bit 4 - N PLL3 Div4 Div (7:0) + 8 is equal to RW - - 0
Bit 3 - N PLL3 Div3 VCO divider value for RW - - 0
Bit 2 - N PLL3 Div2 PLL2. Default at power RW - - 1
Bit 1 - N PLL3 Divl up = 66.67MHz RW - - 1
Bit 0 - N PLL3 Div0 RW - - 1
I°’C Table: Reserved Register
Byte 2 Pin # Name COI"IthOl Type 0 1 PWD
Function
Bit 7 - Reserved Reserved RW - - 1
Bit 6 - Reserved Reserved RW - - 1
Bit 5 Reserved Reserved RW - - 1
Bit 4 - Reserved Reserved RW - - 1
Bit 3 - Reserved Reserved RW - - 1
Bit 2 - Reserved Reserved RW - - 1
Bit 1 - Reserved Reserved RW - - 1
Bit 0 - Reserved Reserved RW - - 1
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Bytf_'l (7:9) | vco Freq | AGP Freq | PCI Freq
ex
26 36034 | 60.06 30.03
27 36153 | 60.26 30.13
28 362.73 | 60.45 30.23
29 36392 | 6065 30.33
2A 36511 | 60.85 30.43
2B 36631 | 6105 30.53
2C 36750 | 61.25 30.62
2D 368.60 | 6145 30.72
2F 369.80 | 6165 30.82
oF 371.08 | 6185 30.92
30 37227 | 62.05 31.02
31 37347 | 6224 3112
32 37466 | 6244 31.22
33 37585 | 6264 31.32
34 37705 | 6284 31.42
35 37824 | 63.04 3152
36 379.43 | 63.04 31.62
37 38062 | 63.44 31.72
38 38182 | 63.64 31.82
39 38301 | 63.84 31.92
3A 38420 | 64.03 32.02
3B 385.40 | 64.23 32.12
3C 38650 | 64.43 32.22
3D 387.78 | 64.63 32.32
3E 388.98 | 64.83 3241
3F 39017 | 6503 3251
40 39136 | 6523 32.61
41 39256 | 6543 32.71
42 393.75 | 6562 32.81
43 39494 | 6582 32901
44 396.14 | 66.02 33.01
45 39733 | 66.22 33.11
46 39852 | 66.42 33.21
47 399.72 | 66.62 33.31
48 40091 | 66.82 33.41
49 40210 | 67.02 33.51
4A 40330 | 67.22 33.61
4B 404.49 67.41 33.71

0721A—07/29/03

ICS952011
Bytal(m) VCO Freq | AGP Freq | PCI Freq

ex

4c 40568 | 6761 33.81
4D 406.87 | 6781 33.91
4E 408.07 | 68.01 34.01
4F 40926 | 6821 34.11
50 41045 | 68.41 34.20
51 41165 | 6861 34.30
52 412.84 | 6881 34.40
53 41403 | 69.01 34.50
54 41523 | 69.20 34.60
55 416.42 | 69.40 34.70
56 41761 | 69.60 34.80
57 41881 | 69.80 34.90
58 420.00 | 70.00 35.00
59 42119 | 7020 35.10
5A 42239 | 70.40 35.20
5B 42358 | 70.60 35.30
5C 42477 | 70.80 35.40
5D 42597 | 70.99 35.50
5E 42716 | 71.19 35.60
5F 42835 | 7139 35.70
60 42955 | 7159 35.80
61 43074 | 71.79 35.89
62 431.93 | 71.99 35.99
63 43312 | 7219 36.09
64 43432 | 7239 36.19
65 43551 | 7259 36.29
66 43670 | 72.78 36.39
67 437.90 | 72.98 36.49
68 439.09 | 73.18 36.59
69 44028 | 73.38 36.69
6A 44148 | 7358 36.79
6B 44267 | 73.78 36.89
6C 44386 | 73.98 36.99
6D 44506 | 74.18 37.09
6E 44625 | 7437 37.19
6F 44744 | 7457 37.29
70 44864 | 7477 37.39
71 44983 | 74.97 37.49
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Bytf_'l (7:9) | vco Freq | AGP Freq | PCI Freq
ex
72 451.02 | 7517 37.50
73 45222 | 7537 37.68
74 45341 | 7557 37.78
75 45460 | 75.77 37.88
76 45580 | 75.97 37.98
77 456.99 | 76.16 38.08
78 458.18 | 76.36 38.18
79 45937 | 7656 38.28
A 46057 | 76.76 38.38
7B 46176 | 76.96 38.48
7C 46295 | 77.16 38.58
7D 46415 | 77.36 38.68
7E 46534 | 7756 38.78
7F 46653 | 77.76 38.88
80 46773 | 77.95 38.98
81 468.92 | 78.15 39.08
82 47011 | 7835 39.18
83 47131 | 7855 39.28
84 47250 | 78.75 39.37
85 47369 | 78.95 39.47
86 47489 | 79.15 39.57
87 476.08 | 79.35 39.67
88 47727 | 7955 39.77
89 47847 | 7974 30.87
8A 47966 | 79.94 39.97
8B 480.85 | 80.14 40.07
8C 482.05 | 8034 40.17
8D 48324 | 8054 40.27
8E 484.43 | 80.74 40.37
8F 48562 | 80.94 40.47
90 486.82 | 8114 40.57
o1 488.01 | 8134 40.67
92 48920 | 8153 40.77
03 490.40 | 81.73 40.87
94 49159 | 81.93 40.97
95 49278 | 8213 41.07
96 49398 | 8233 41.16
97 49517 | 8253 41.26

0721A—07/29/03
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ByteHl (7:0) | vco Freq | AGP Freq | PCI Freq

ex

98 49636 | 82.73 41.36
99 49756 | 82.93 41.46
9A 498.75 | 83.12 41.56
9B 499.94 | 8332 41.66
oC 50114 | 8352 41.76
9D 502.33 | 83.72 41.86
o9F 50352 | 83.92 41.96
oF 50472 | 8412 42.06
AO 50591 | 84.32 42.16
Al 507.10 | 8452 42.26
A2 50830 | 84.72 42.36
A3 509.49 | 8491 42.46
A4 510.68 | 85.11 42.56
A5 51187 | 8531 42.66
A6 51307 | 8551 42.76
A7 51426 | 85.71 42.86
A8 51545 | 8591 42.95
A9 516.65 | 86.11 43.05
AA 517.84 | 86.31 43.15
AB 519.03 | 8651 43.25
AC 52023 | 86.70 43.35
AD 52142 | 86.90 43.45
AE 52261 | 87.10 43.55
AF 52381 | 87.30 43.65
BO 525.00 | 87.50 43.75
B1 526.19 | 87.70 43.85
B2 52739 | 87.90 43.95
B3 52858 | 88.10 44.05
B4 520.77 | 88.30 44.15
B5 530.97 | 8849 44.25
B6 532.16 | 88.69 44.35
B7 53335 | 88.89 44.45
B8 53455 | 89.09 44.55
B9 535.74 | 89.29 44.64
BA 536.93 | 89.49 44.74
BB 538.12 | 89.69 44.84
BC 53032 | 89.89 44.94
BD 54051 | 90.09 45.04
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I°’C Table: Reserved Register

. Control
Byte 3 Pin # Name Type 0 1 PWD
y Function yP
Bit 7 - Reserved Reserved RW - - 1
Bit 6 - Reserved Reserved RW - - 1
Bit 5 Reserved Reserved RW - - 1
Bit 4 - Reserved Reserved RW - - 1
Bit 3 - Reserved Reserved RW - - 1
Bit 2 - Reserved Reserved RW - - 1
Bit 1 - Reserved Reserved RW - - 1
Bit 0 - Reserved Reserved RW - - 1
I°’C Table: Frequency Select Register
Control
Byte 4 Pin # Name Type 0 1 PWD
y Function P
Bit 7 - FS3 Freq Select Bit 7 RW 0
Bit 6 - FS2 Freq Select Bit 6 RW See Tablel : Quad Rom 0
Bit 5 - FS1 Freq Select Bit 5 RW Frequency Selection Table 0
Bit 4 - FSO Freq Select Bit 4 RW 0
Bit 3 - FS Source Frequency HWI/IIC Select RW Latch Input 11C 0
Bit 2 - FS4 Freq Select Bit 2 RW See Tablel 0
Bit 1 - SS EN Spread Enable RW OFF ON 1
Bit 0 - Outputs Output Control RW Running Tri-state 0
I°’C Table: Read Back Register
. Control
Byte 5 Pin # Name Type 0 1 PWD
y Function yP
Bit 7 - WDHRB WD Hard Alarm Status R Normal Alarm X
Read back
Bit 6 - WDSRB WD Soft Alarm Status R Normal Alarm X
Read back
Bit 5 - MULTISEL Multisel Read back R - - X
Bit 4 - FS4RB FS4 Read back R - - X
Bit 3 - FS3RB FS3 Read back R - - X
Bit 2 - FS2RB FS2 Read back R - - X
Bit 1 - FS1RB FS1 Read back R - - X
Bit 0 - FSORB FSO Read back R - - X
I°’C Table: Output Control Register
. Control
Byte 6 Pin # Name Type 0 1 PWD
y Function P
Bit 7 10 ZCLK 1 Output Control RW Disable Enable 1
Bit 6 9 ZCLK 0 Output Control RW Disable Enable 1
Bit 5 14 PCI_FO PCI_STOP# Control RW Stop Disable | Stop Enable 0
Bit 4 15 PCl F1 PCl _STOP# Control RW Stop Disable | Stop Enable 0
Bit 3 40, 39 CPUTO/CO CPU_STOP# Control RW Stop Disable | Stop Enable 1
Bit 2 44, 43 CPUT1/C1 CPU_STOP# Control RW Stop Disable | Stop Enable 1
Bit 1 40, 39 CPUTO/CO Output Control RW Disable Enable 1
Bit 0 44, 43 CPUT1/C1 Output Control RW Disable Enable 1
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I°’C Table: Output Control Register

Byte 7 Pin # Name Control Type 0 1 PWD
Function
Bit 7 15 PCICLK F1 Output Control RW Disable Enable 1
Bit 6 14 PCICLK FO Output Control RW Disable Enable 1
Bit 5 23 PCICLK5 Output Control RW Disable Enable 1
Bit 4 22 PCICLK4 Output Control RW Disable Enable 1
Bit 3 21 PCICLK3 Output Control RW Disable Enable 1
Bit 2 20 PCICLK2 Output Control RW Disable Enable 1
Bit 1 17 PCICLK1 Output Control RW Disable Enable 1
Bit 0 16 PCICLKO Output Control RW Disable Enable 1
I°’C Table: Byte Count Register
Byte 8 Pin # Name Control Type 0 1 PWD
Function
Bit 7 - BC7 RW - - 0
Bit 6 - BC6 RW - - 0
Bit 5 - BC5 Writing to this register will RW - - 0
Bit 4 - BC4 configure how many RW - - 0
Bit 3 - BC3 bytes will be read back, RW - - 1
Bit 2 - BC2 default is OF = 15 bytes. RW R R 1
Bit 1 - BC1 RW - - 1
Bit 0 - BCO RW - - 1
I°’C Table: Watchdog Timer Register
Byte 9 Pin # Name Control Type 0 1 PWD
Function
Bit 7 - WD7 RW - - 0
Bit 6 - WD6 These bits represent RW - - 0
Bit 5 - WD5 X*290ms the watchdog RW - - 0
Bit 4 - WD4 timer will wait before it RW - - 1
Bit 3 - WD3 goes to alarm mode. RW - - 0
Bit 2 - WD2 Default is 16 X 290ms RW - - 0
Bit 1 - WD1 =4.64 seconds RW - R 0
Bit 0 - WDO RW - - 0
I°’C Table: VCO Control Select Bit & WD Timer Control Register
Byte 10 Pin # Name Control Type 0 1 PWD
Function
Bit 7 - M/NEN M/N Programming RW Disable Enable 0
Enable
Bit 6 - WDEN Watchdog Enable R Disable Enable 0
Bit 5 - Reserved Reserved RW - - 0
Bit4 - WD SF4 Writing to these bit will RW - - 0
Bit 3 - WD SF3 . RW - - 0
- configure the safe
Bit 2 - WD SF2 . RW - - 0
- frequency as Byte4bit 2,
Bit 1 - WD SF1 (7:4) RW - - 0
Bit 0 - WD SFO RW - - 1
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I°’C Table: VCO Frequency Control Register
Byte 11 Pin # Name Control Type PWD
Function
Bit 7 - N Div8 N Divider Bit 8 RW X
Bit 6 - M Div6 The decimal RW X
representation of M Div
Bit5 - M Div5 (6:0) + 2iis equal to RW X
Bit 4 R M Div4 reference divider value. RW X
Bit 3 R M Div3 Default at power up = RW X
Bit 2 _ M Div2 latch-in or Byte 0 Rom RW X
Bit 1 - M Div1 table. RW X
Bit 0 - M Div0 RW X
I°’C Table: VCO Frequency Control Register
. Control
Byte 12 Pin # Name Function Type PWD
Bit 7 - N Div7 RW X
Bit 6 - N Div6 The decimal RW X
Bit 5 - N Div5 representation of N Div RW X
Bit 4 - N Div4 (8:0) + 8 is equal to VCO RW X
Bit 3 - N Div3 divider value. Default at RW X
Bit 2 - N Div2 power up = latch-in or RW X
Bit 1 - N Div1l Byte 0 Rom table. RW X
Bit 0 - N Div0 RW X
I°’C Table: Spread Spectrum Control Register
. Control
Byte 13 Pin # Name Function Type PWD
Bit 7 - SSP7 RW X
Bit 6 - SSP6 These Spread Spectrum RW X
Bit 5 - SSP5 bits will program the RW X
Bit 4 - SSP4 spread pecentage. Itis RW X
Bit 3 - SSP3 recommended to use ICS RW X
Bit 2 - SSP2 Spread % table for RW X
Bit 1 - SSP1 spread programming. RW X
Bit 0 - SSPO RW X
I°’C Table: Spread Spectrum Control Register
. Control
Byte 14 Pin # Name Function Type PWD
Bit 7 - Reserved Reserved R 0
Bit 6 - Reserved Reserved R 0
Bit 5 - SSP13 RW X
Bit 4 - SSP12 . RW X
e - SSP1L It is recommended to use W X
- ICS Spread % table for
Bit 2 - SSP10 . RW X
- spread programming.
Bit 1 - SSP9 RW X
Bit 0 - SSP8 RW X

0721A—07/29/03

15



Integrated ICS952011
Circuit
Systems, Inc.
I°’C Table: Output Divider Control Register
Byte 15 Pin # Name Control Type 0 1 PWD
Function
Bit 7 - SDDiv3 - . RW X
Bit6 - SDDiv2 SD divider ratio can be RW See Table 4: Divider Ratio X
Bit 5 - SDDivl conf!gu_red_ v_|a these 4 RW Combination Table X
- - bits individually.
Bit 4 - SDDiv0 RW X
Bit 3 - CPU Div3 o ] RW X
Bit 2 - CPU Div2 CPU divider ratio can be RW See Table 4: Divider Ratio X
Bit 1 - CPU Divl confl.gu.red' v.|a these 4 RW Combination Table X
bits individually.
Bit 0 - CPU Div0 RW X
Table 4: CPU, SDR Divider Ratio Combination Table
Divider (3:2)
Bit 00 01 10 11 MSB
= 1 2 4 8
=) 00 0000 2 0100 4 1000 8 1100 16
g 01 0001 3 0101 6 1001 12 1101 24
S 10 0010 5 0110 10 1010 20 1110 40
o 11 0011 7 0111 14 1011 28 1111 56
LSB Address Div Address Div Address Div Address Div
I°’C Table: Output Divider Control Register
Byte 16 Pin # Name Control Type 0 1 PWD
Function
Bit 7 - Reserved Reserved RW - - X
Bit 6 - Reserved Reserved RW - - X
Bit 5 - Reserved Reserved RW - - X
Bit 4 - Reserved Reserved RW - - X
Bit 3 - Reserved Reserved RW - - X
Bit 2 - Reserved Reserved RW - - X
Bit 1 - Reserved Reserved RW - - X
Bit 0 - Reserved Reserved RW - - X
I°’C Table: Output Divider Control Register
Byte 17 Pin # Name Control Type 0 1 PWD
Function
Bit 7 - Reserved Reserved RW - - X
Bit 6 - Reserved Reserved RW - - X
Bit 5 - SDINV SD Phase Invert RW Default Inverse X
Bit 4 - CPUINV CPU Phase Invert RW Default Inverse X
Bit 3 - Reserved Reserved RW - - X
Bit 2 - Reserved Reserved RW - - X
Bit 1 - Reserved Reserved RW - - X
Bit 0 - Reserved Reserved RW - - X
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I°’C Table: Group Skew Control Register

Byte 18 Pin # Name Control Type 0 1 PWD
Function
B!t 7 - CPUSkw1 CPU-CPU Skew Control RW See Table 5: 4-Steps Skew 1
Bit 6 - CPUSkwO RW Programming Table 1
Bit 5 - SDSkwl RW See Table 5: 4-Steps Skew 0
Bit 4 - SDSkwO0 CPU-SD Skew Control RW Programming Table 0
Bit 3 - Reserved Reserved RW - - 1
Bit 2 - Reserved Reserved RW - - 0
Bit 1 - Reserved Reserved RW - - 0
Bit 0 - Reserved Reserved RW - - 0
I°’C Table: Group Skew Control Register
Byte 19 Pin # Name control Type 0 1 PWD
Function
B!t 7 - ZCLKSkwl CPU-ZCLK Skew Control RW See Table 5: 4.—Steps Skew 0
Bit 6 - ZCLKSkwO RW Programming Table 0
Bit 5 - Reserved Reserved RW - - 0
Bit 4 - Reserved Reserved RW - - 0
Bft 3 - AGPSkwl CPU-AGP Skew Control RW See Table 5: 4—Steps Skew 0
Bit 2 - AGPSkw0 RW Programming Table 0
Bit 1 - Reserved Reserved RW - - 0
Bit 0 - Reserved Reserved RW - - 0
I°’C Table: Group Skew Control Register
Byte 20 Pin # Name Control Type 0 1 PWD
Function
Bit 7 - PCl FSkwl CPU-PCI_F Skew RW See Table 5: 4-Steps Skew 0
Bit 6 - PCl FSkw0 Control RW Programming Table 0
Bit 5 - Reserved Reserved RW - - 0
Bit 4 - Reserved Reserved RW - - 0
B!t 3 - PCISkwl CPU-PCI Skew Control RW See Table 5: 4.—Steps Skew 0
Bit 2 - PCISkw0 RW Programming Table 0
Bit 1 - Reserved Reserved RW - - 0
Bit 0 - Reserved Reserved RW - - 0

Table 5: 4-Steps Skew Programming Table

4 Step 0 1 LSB
0 Ops 250ps -
1 500ps 750ps -
MSB - R R
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I°’C Table: Slew Rate Control Register
. Control
Byte 21
y Pin # Name Function Type 0 1 PWD
Bit 7 - 24/48Slw1 RW - - 0
i 6 - 212850 24/48 Slew Rate Control oW - - o
B!t > - AGPSIwl AGP Slew Rate Control RW - - 0
Bit 4 - AGPSIw0 RW - - 0
Bit 3 - ZCLKSIwl RW - - 0
Bit2 - ZCLKSIWO ZCLK Slew Rate Control W - - o
Bft 1 - REFSlwl REF Slew Rate Control RW . . 0
Bit 0 - REFSIwO0 RW - - 0
I°C Table: Slew Rate Control Register
Byte 22 Pin # Name Contr.ol Type 0 1 PWD
Function
B!t ! - SDSIwl SD Slew Rate Control RW = = 9
Bit 6 - SDSIw0 RW - - 0
Bit 5 30 AGPCLK1 Output Control RW Disable Enable 1
Bit 4 31 AGPCLKO Output Control RW Disable Enable 1
Bit 3 - PCI FSlwl RW - - 0
- PCI_F Slew Rate Control
Bit 2 - PCl_FSWO0 —~ Slew Rale Lontro RW - - 0
B!t 1 - PCISiwl PCI Slew Rate Control RW - - 0
Bit 0 - PCISIwO0 RW - - 0
I°C Table: Output Control Register
Byte 23 Pin # Name Control Type 0 1 PWD
Function
Bit 7 - MultSell IREF X plier Control RW See Table 6 0
Bit 6 26 SEL24 48 24MHz or 48MHz RW 48MHz 24MHz 1
Bit 5 47 SDRAM OUT Qutput Control RW Disable Enable 1
Bit 4 27 12 48MHz Qutput Control RW Disable Enable 1
Bit 3 26 24 48MHz QOutput Control RW Disable Enable 1
Bit 2 4 REF2 Output Control RW Disable Enable 1
Bit 1 3 REF1 Output Control RW Disable Enable 1
Bit 0 2 REFO Output Control RW Disable Enable 1
I°C Table: Output Control Register
Byte 24 Pin # Name Control Type 0 1 PWD
Function
Bit 7 27 SEL12 48 12MHz or 48MHz RW 48MHz 12MHz 0
B!t 6 - FS6 Freq Select b!t 6 RW See Table 1 0
Bit 5 FS5 Freq Select bit 5 RW 0
Bit 4 - Reserved Reserved RW - - 0
. Swap CPU_STOP# and Stop-Pin33 Stop-Pin45
4533 — _ :
Bit3 STOP_PD Swap PD# location RW PD#-Pin45_| PD#Pin33 !
Bit 2 - SS SEL SS Scheme Selectl RW See Table 2: Spread 0
Bit 1 - SS SEL SS Scheme Selectl RW Spectrum Selection Table 0
. . See Table 6: MultSel
Bit 0 - MultSel0 IREF X plier Control RW . 1
Selection Table
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Table2: Spread Spectrum Select Table

SS1 SSO QuadRom Sec1&3 b(6:5,FS3 QuadRom Sec1&3 b(6:5,FS3 QuadRom Sec2&4
(Byte 24 bit 2) (Byte 24 bit 1) Byte4:bit7) = 000, 100 Byte4:bit7) = 001, 101 b(6:3) = 0011
0 0 OFF 0.35% 0.40%
0 1 OFF 0.50% 0.55%
1 0 0.22% 0.75% 0.80%
1 1 0.48% 1.00% 1.00%
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Absolute Maximum Ratings

CoreSupplyVoltage . . ............. .. ... .. 4.6V

I/OSupplyVoltage . ......... ... ... ........ 3.6V

LogicInputs . ...t GND -0.5Vto Vpp +0.5V
Ambient Operating Temperature ............. 0°Cto +70°C

Storage Temperature ...................... —-65°C to +150°C
CaseTemperature . ..............coovunnn.. 115°C

Stresses above those listed under Absolute Maximum Ratings may cause permanent damage to the device. These ratings are stress
specifications only and functional operation of the device at these or any other conditions above those listed in the operational
sections of the specifications is notimplied. Exposure to absolute maximum rating conditions for extended periods may affect product
reliability.

Electrical Characteristics - Input/Supply/Common Output Parameters
Ta=0-70°C; Supply Voltage Vpp = 3.3 V +/-5% (unless otherwise stated)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS
Input High Voltage Viy 2 Vpp+ 0.3 \%
Input Low Voltage Vi Vss- 0.3 0.8 \%
Input High Current Iy Vin = Vo S HA
Input Low Current T8 Vin = 0V; Inputs with no pull-up resistors -5 UA
Input Low Current TP Vin = 0V, Inputs with pull-up resistors -200 MA
Opergtl:r;rgeﬁt”pp'y ooy |CL = O PF; Select @ 100MHz 213 | 280 mA

Poweré)uor\:\énmSupply looeo ZNE)O pF; With input address to Vpp or 15 40 mA

Input frequency Fi Vpp =3.3V 11 16 MHz

. 1 Cin Logic Inputs 5 pF
Input Capacitance Cooe_|X1 & X2 pins 27 45 pF
Transition Time® Twans  |TO 1st crossing of target Freq. 1.8 3 ms
Clk Stabilization® Tstae  |From Vpp = 3.3 V to 1% target Freq. 1 3 ms
Skew?* Tepupc |VT=15V 1.5 2.19 4 ns
'Guaranteed by design, not 100% tested in production.
Electrical Characteristics - PCICLK
To=0-70°C; Vpp =3.3V,+/-5%; C, =30 pF
PARAMETER SYMBOL CONDITIONS MIN TYP | MAX |UNITS
Output High Voltage Voui loy = -18 mA 2.1 \
Output Low Voltage Vou1 lor =9.4 mA 0.4 \%
Output High Current lon Voy =20V -22 mA
Output Low Current loLt Vo =08V 16 57 mA
Rise Time® t VoL =04V, Vo =24V 1.96 2 ns
Fall Time® t Vou=2.4V,Vo =04V 1.95 2 ns
Duty Cycle’ dy V=15V 45 | 51.6 | 55 %
Skew" tya Vi=15V 70 | 500 | ps
Jitter toyoye  |VT=1.5V 100 | 500 | ps

'Guaranteed by design, not 100% tested in production.
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Electrical Characteristics - CPUCLKT/C
Tao=0-70°C; Vpp=3.3V +/-5%; C, = 10-20 pF (unless otherwise specified)

1CS952011

PARAMETER SYMBOL CONDITIONS MIN | TYP | MAX |UNITS
Current Source 1
Vo=V
Output Impedance Zo o7 X 3000 Q
Voltage High VHigh Statistical measurement on single ended | 660 757 850 mv
Voltage Low VLow signal using oscilloscope math function. -150 9 150
Max Voltage \Vovs Measurement on single ended signal using 775 1150 mv
Min Voltage Vuds absolute value. -450 -3
Crossing Voltage . abs) 250 | 386 | 550 | mv
(abs)
Cros&(n&:)/oltage d-Vcross Variation of crossing over all edges 42 140 mV
Rise Time t, VoL = 0.175V, Vg = 0.525V 175 300 700 ps
Fall Time t Vou = 0.525V Vg, = 0.175V 175 280 700 ps
Rise Time Variation d-t, 125 ps
Fall Time Variation d-t; 125 ps
Duty Cycle diz Measurement from differential wavefrom 45 50 55 %
Skew [ V= 50% 32 100 ps
Jitter, Cycle to cycle | toyeope V1 = 50% 43 150 ps
Electrical Characteristics - ZCLK
Tao=0-70°C; Vpp=3.3V +/-5%; C, = 10-30 pF (unless otherwise specified)

PARAMETER SYMBOL CONDITIONS MIN TYP | MAX |UNITS
Output Frequency Fo1 MHz
Output Impedance Rpspi. Vo = Vpp*(0.5) 12 55 Q

Output High Voltage Voo |loy=-1mA 2.4 \Y
Output Low Voltage Vot lo, =1 mA 0.55 v
Output H|gh Current IOHl \% OH@MIN = i10V,V OH@MAX — 3.135V -33 -33 mA
Output Low Current IOLl VoL emn = 1.95V, Vo gmax = 0.4V 30 38 mA
Rise Time to VoL =04V, V=24V 0.5 1.36 2 ns

Fall Time t Vou=24V,Vo =04V 0.5 1.37 2 ns

Duty Cycle dyt V;=15V 45 | 523 | 55 %
Skew toy’ V=15V 15 250 ps

Jitter toyee  |Vr=1.5V 3V66 201 | 250 | ps
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Electrical Characteristics - AGPCLK
Tao=0-70°C; Vpp=3.3V +/-5%; C, = 10-30 pF (unless otherwise specified)

1CS952011

PARAMETER SYMBOL CONDITIONS MIN TYP MAX |UNITS
Output Frequency Fo1 MHz
Output Impedance Rosei  |Vo = Vpp*(0.5) 12 55 Q

Output High Voltage Vou©  |loy=-1mA 2.4 v
Output Low Voltage Vool [lor =1 mA 0.55 V
Output High Current lon® V onamin = 1.0V, V opamax = 3.135 V -33 -33 | mA
Output Low Current IOL1 VoL @min = 1.95V, Vo guax = 0.4V 30 38 mA
Rise Time t,! VoL=0.4V, Vo, =24V 05 | 1.83 2 ns
Fall Time t " Vo =24V, Vo, =04V 05 | 1.69 2 ns
Duty Cycle dy, Vi=15V 45 | 527 | 55 %
Skew tya’ V;=15V 32 250 ps
Jitter toyeoye  |Vr=1.5V 3V66 240 | 250 | ps
Electrical Characteristics - 12_48MHz, 24 _48MHz
Tao=0-70°C; Vpp=3.3V +/-5%; C, = 10-20 pF (unless otherwise specified)
PARAMETER SYMBOL CONDITIONS MIN TYP | MAX UNITS
Output Impedance Rosers  |Vo = Vpp*(0.5) 20 60 Q

Output High Voltage Vou' loy = -1 MA 2.4 Y

Output Low Voltage Vo lo. =1 mA 0.4 \Y

Output High Current lon” Vorigun = 1.0 V 29

V onamax = 3.135 V -23 mA

Output Low Current lot Vougun =1.95 Y 29

VoL amax = 0.4 V 27 mA
Rise Time t,' VoL =04V, Vo =24V 05 | 1.27 1 ns
Fall Time t" Vou =24V, Vo =04V 0.5 1.4 1 ns
Duty Cycle dy* Vr=15V 45 | 52.7 | 55 %
Jitter teoeoe  |VT=15V 268 | 350 ps
'Guaranteed by design, not 100% tested in production.
Electrical Characteristics - REF
To=0-70°C; Vpp =3.3V, +/-5%; C, = 10 - 20 pF (unless otherwise stated)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX |UNITS
Output High Voltage Vous loy =-12 mA 2.6 \
Output Low Voltage Vous lor =9 MA 0.4 \%
Output High Current lons Voy =20V -22 mA
Output Low Current loLs VoL =0.8V 16 mA

Rise Time" ts VoL =04V, Vo =24V 1.98 4 ns
Fall Time" ti Vo =24V, Vo =04V 1.87 4 ns
Duty Cycle’ dis V=15V 45 | 542 | 55 %

Jitter" toyooyes  |[VT=15V 213 | 1000 | ps
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Shared Pin Operation -
Input/Output Pins

The 1/0O pins designated by (input/output) serve as dual
signal functions to the device. During initial power-up, they
act as input pins. The logic level (voltage) that is present on
these pins at this time is read and stored into a 5-bit internal
data latch. At the end of Power-On reset, (see AC
characteristics for timing values), the device changes the
mode of operations for these pins to an output function. In
this mode the pins produce the specified buffered clocks to
external loads.

To program (load) the internal configuration register for these
pins, aresistor is connected to either the VDD (logic 1) power
supply or the GND (logic 0) voltage potential. A 10 Kilohm (10K)
resistor is used to provide both the solid CMOS programming
voltage needed during the power-up programming period and to
provide an insignificant load on the output clock during the
subsequent operating period.

Figure 1 shows a means of implementing this function
when a switch or 2 pin header is used. With no jumper is
installed the pin will be pulled high. With the jumper in
place the pin will be pulled low. If programmability is not
necessary, than only a single resistor is necessary. The
programming resistors should be located close to the series
termination resistor to minimize the current loop area. It is
more important to locate the series termination resistor
close to the driver than the programming resistor.

Programming

Pad

Header \ P
Via to Gnd :

®
DeVlce ......

Series Term. Res.

<4— Viato
VDD

2K O

8.2K [

Clock trace to load

Fig. 1
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PCI_STOP# - Assertion (transition from logic "1" to logic "0")

The impact of asserting the PCI_STOP# signal will be the following. All PCI and stoppable PCI_F clocks will latch low in their next
high to low transition. The PCI_STOP# setup time tsu is 10 ns, for transitions to be recognized by the next rising edge.

Assertion of PCI_STOP#Waveforms

| | | | | | | | | | | | |
PCI_STOP# ]
| A
POLFSMAz = 1 M1 LI L I L I L |
PCI 33MHz | | |
<_
1 %su

CPU_STOP# - Assertion (transition fro

m logic "1" to logic "0")

The impact of asserting the CPU_STOP# pin is all CPU outputs that are set in the 1’c configuration to be stoppable via assertion
of CPU_STOP# are to be stopped after their next transition following the two CPU clock edge sampling as shown. The final state
of the stopped CPU signals is CPUT=Low and CPUC=High.There is to be no change to the output drive current values. The CPUT
will be driven high with a current value equal to (MULTSELDO) X (I REF), the CPUC signal will not be driven.

Assertion of CPU_STOP#Waveforms

CPU_STOP# —
crut—L_r—1 0 r—u 7
CPUC I [ ¢ |9
CPU_STOP# Functionality
CPU_STOP# CPUT CPUC
1 Normal Normal
0 iref * Mult Float
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In Millimeters In Inches
SYMBOL | COMMON DIMENSIONS | COMMON DIMENSIONS

MIN MAX MIN MAX

A 2.41 2.80 .095 110

Al 0.20 0.40 .008 .016
INDEX b 0.20 0.34 .008 .0135

c 0.13 0.25 .005 .010
D SEE VARIATIONS SEE VARIATIONS

E 10.03 10.68 .395 420

E1l 7.40 7.60 .291 .299

e 0.635 BASIC 0.025 BASIC

h 0.38 0.64 .015 .025

L 0.50 1.02 .020 .040
A N SEE VARIATIONS SEE VARIATIONS

x a 0° | 8° 0° | 8°

% S
5 Y [-c-] VARIATIONS
(e] bJ L_ R_searinG N D mm. D (inch)

MIN MAX MIN MAX

2110008]c] 48 15.75 16.00 .620 .630

Reference Doc.: JEDEC Publication 95, M O-118

10-0034

Ordering Information
ICS952011yFT

Example:

ICS XXXXXX YVF-T

Designation for tape and reel packaging

Package Type
F =SSOP

Revision Designator (will not correlate with datasheet revision)

Device Type

Prefix
ICS = Standard Device
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