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Block Diagram

9148-111 Rev A 10/19/99

Functionality

Pin Configuration

48-Pin 300mil SSOP

Recommended Application:
����������	
��������	���
Output Features:
• 3 - CPUs @ 2.5V/3.3V, up to 100MHz.
• 3 - AGPCLK @ 3.3V
• 13 - SDRAM @ 3.3V, up to 100MHz.
• 6 - PCI @ 3.3V, including one free running.
• 1 - 48MHz, @ 3.3V fixed.
• 1 - REF @ 3.3V, 14.318MHz.
Features:
• Up to 100MHz frequency support
• Support power management: CPU, PCI, AGP stop and,

Power down Mode from I2C programming.
• Spread spectrum for EMI control (0 to -0.6%, ± 0.25%).
• Uses external 14.318MHz crystal
• FS pins for frequency select
Key Specifications:
• CPU – CPU: �250ps
• SDRAM - SDRAM: �250ps
• AGP-AGP:��250ps
• PCI – PCI: �500ps
• CPU-SDRAM <500ps
• CPU(early)-PCI: 1-4ns, Center 2-6ns
• CPU-AGP  �500ps

Frequency Generator & Integrated Buffers for PENTIUM/ProTM
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1 1 1 100 33.33 66.67 14.318
1 1 0 95.25 31.75 63.50 14.318
1 0 1 83.3 33.30 66.60 14.318
1 0 0 75 30.00 60.00 14.318
0 1 1 91.5 30.50 61.00 14.318
0 1 0 96.22 32.07 64.15 14.318
0 0 1 66.8 33.40 66.80 14.318
0 0 0 60 30.00 60.00 14.318

PCI    
(MHz)

REF, 
IOAPIC  
(MHz)

FS2 FS1 FS0
CPU, 

SDRAM 
(MHz)

AGP     
(MHz)

ICS reserves the right to make changes in the device data identified in
this publication without further notice. ICS advises its customers to
obtain the latest version of all device data to verify that any
information being relied upon by the customer is current and accurate.
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Pin Configuration
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.V3.3lanimon
32 ATADS NI IroftupniataD 2 .tupnilairesC
42 KLCS NI IfotupnikcolC 2 tupniC
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General Description Power Groups
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5.2_#3.3UPC
leveltupnI

)ataDdehctaL(

rofdetceleSreffuB
:tanoitarepo

1 DDVV5.2
0 DDVV3.3

CPU 3.3#_2.5V Buffer selector for CPUCLK drivers.

Power Management Functionality

Mode Pin - Power Management Input Control

52niP,EDOM
)tupnIdehctaL( 71niP 81niP 02niP 12niP

0 #POTS_UPC
)TUPNI(

#POTS_ICP
)TUPNI(

#POTS_PGA
)TUPNI(

#DP
)TUPNI(

1 11MARDS
)TUPTUO(

01MARDS
)TUPTUO(

9MARDS
)TUPTUO(

8MARDS
)TUPTUO(

#POTS_PGA #POTS_UPC #POTS_ICP
,PGA
KLCUPC
stuptuO

KLCICP
)5:0(

,F_KLCICP
zHM84,FER

MARDSdna

latsyrC
CSO OCV )2:1(PGA

1 0 1 woLdeppotS gninnuR gninnuR gninnuR gninnuR gninnuR

1 1 1 gninnuR gninnuR gninnuR gninnuR gninnuR gninnuR

1 1 0 gninnuR woLdeppotS gninnuR gninnuR gninnuR gninnuR

0 1 1 gninnuR gninnuR gninnuR gninnuR gninnuR woLdeppotS
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General I2C serial interface information
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Controller (Host) ICS (Slave/Receiver)
Start Bit
Address

D3(H)

ACK
Byte Count

ACK
Byte 0

ACK
Byte 1

ACK
Byte 2

ACK
Byte 3

ACK
Byte 4

ACK
Byte 5

ACK
Stop Bit

How to Read:
Controller (Host) ICS (Slave/Receiver)

Start Bit
Address

D2(H)

ACK
Dummy Command Code

ACK
Dummy Byte Count

ACK
Byte 0

ACK
Byte 1

ACK
Byte 2

ACK
Byte 3

ACK
Byte 4

ACK
Byte 5

ACK
Stop Bit

How to Write:
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Bit PWD

Bit6 Bit5 Bit4 CPU Clock PCI AGP
111 100 33.33 66.67
110 95.25 31.75 63.50
101 83.3 33.30 66.60
100 75 30.00 60.00
011 91.5 30.50 61.00
010 96.22 32.07 64.15
001 66.8 33.40 66.80
000 60 30.00 60.00

Description
Must be 0 for normal operation
0 -- +/- 0.25% Spread Spectrum Modulation
1 -- +/- 0.6% Spread Spectrum Modulation

Bit 7

Bit 3

Bit 2

0

Note 1Bit 6:4

0 - Running

0 - Frequency is selected by hardware select, Latched inputs
1 - Frequency is selected by Bit 6:4 (above)
Must be 0 for normal operation
0 - Spread Spectrum center spread type.

Bit 1

Bit 0
1 - Tristate all outputs

0

0

0

0

1 - Spread Spectrum down spread type.
0 - Normal
1 - Spread Spectrum Enabled
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Serial Configuration Command Bitmap
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tiB #niP DWP noitpircseD
7tiB - 1 )devreseR(
6tiB - 1 )devreseR(
5tiB - 1 )devreseR(
4tiB 04 1 )tcanI/tcA(21MARDS
3tiB - 1 )devreseR(
2tiB 14 1 )tcanI/tcA(2KLCUPC
1tiB 34 1 )tcanI/tcA(1KLCUPC
0tiB 44 1 )tcanI/tcA(0KLCUPC

tiB #niP DWP noitpircseD
7tiB - 1 )devreseR(
6tiB 7 1 )tcanI/tcA(F_KLCICP
5tiB - 1 )devreseR(
4tiB 31 1 )tcanI/tcA(4KLCICP
3tiB 21 1 )tcanI/tcA(3KLCICP
2tiB 11 1 )tcanI/tcA(2KLCICP
1tiB 01 1 )tcanI/tcA(1KLCICP
0tiB 8 1 )tcanI/tcA(0KLCICP
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tiB #niP DWP noitpircseD
7tiB 82 1 )tcanI/tcA(7MARDS
6tiB 92 1 )tcanI/tcA(6MARDS
5tiB 13 1 )tcanI/tcA(5MARDS
4tiB 23 1 )tcanI/tcA(4MARDS
3tiB 43 1 )tcanI/tcA(3MARDS
2tiB 53 1 )tcanI/tcA(2MARDS
1tiB 73 1 )tcanI/tcA(1MARDS
0tiB 83 1 )tcanI/tcA(0MARDS
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tiB #niP DWP noitpircseD
7tiB 52 1 )evitcanI/evitcA(0PGA
6tiB - 1 )devreseR(
5tiB - 1 )devreseR(
4tiB - 1 )devreseR(

3tiB 71 1 )tcanI/tcA(11MARDS
)ylnOedoMpotkseD(

2tiB 81 1 )tcanI/tcA(01MARDS
)ylnOedoMpotkseD(

1tiB 02 1 )tcanI/tcA(9MARDS
0tiB 12 1 )tcanI/tcA(8MARDS

tiB #niP DWP noitpircseD
7tiB - 1 )devreseR(
6tiB - 1 )devreseR(
5tiB - 1 )devreseR(
4tiB 74 1 )tcanI/tcA(1PGA
3tiB - 1 )devreseR(
2tiB - 1 )devreseR(
1tiB 64 1 )tcanI/tcA(2PGA
0tiB 2 1 )tcanI/tcA(0FER
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tiB #niP DWP noitpircseD
7tiB - 1 )devreseR(
6tiB - 1 )devreseR(
5tiB - 1 )devreseR(
4tiB - 1 )devreseR(
3tiB - 1 )devreseR(
2tiB - 1 )devreseR(
1tiB - 1 )devreseR(
0tiB - 1 )devreseR(
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Fig. 2a

Fig. 2b
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AGP_STOP# Timing Diagram
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CPU_STOP#  Timing Diagram
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PCI_STOP# Timing Diagram
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PD# Timing Diagram
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Absolute Maximum Ratings
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Electrical Characteristics - Input/Supply/Common Output Parameters
TA = 0 - 70º C; Supply Voltage VDD=3.3 V +\- 5%, VDDL = 2.5 V +/- 5% (unless otherwise stated)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS
Input High Voltage VIH 2 VDD+0.3 V
Input Low Voltage VIL VSS-0.3 0.8 V
Input High Current IIH VIN = VDD 0.1 5 µA
Input Low Current IIL1 VIN = 0 V; Inputs with no pull-up resistors -5 2.0 µA
Input Low Current IIL2 VIN = 0 V; Inputs with pull-up resistors -200 -100 µA

Operating IDD3.3OP66 Select @ 66.8MHz; CL=0; all outputs running 115 160 mA

Supply Current IDD3.3OP100 Select @ 100MHz; CL=0; all outputs running 140 190 mA
Power down Current IDD3.3PD PD# = 0; Full capacitive loads 150 600 µA

Input frequency Fi VDD = 3.3 V 12 14.318 16 MHz

Input Capacitance1 CIN Logic Inputs 5 pF
CINX X1 & X2 pins 27 36 45 pF

Transition Time1 TTrans To first crossing of target Freq. 0.65 2 ms

Settling Time1 TS From first crossing to 1% of target Freq. 0.35 3 ms

Clk Stabilization1 TSTAB From VDD = 3.3 V to 1% target Freq. <1.5 2 ms
TCPU-PCI VT=1.5 V; f=66/100 MHz; VDD=VDDL 2 2.5 4 ns

Skew1 TCPU-PCI VT=1.5 V; f=83/75 MHz; VDD=VDDL 2 4.25 5 ns
TAGP-PCI VT = 1.5 V; AGP leads 400 700 ps

1Guaranteed by design, not 100% tested in production.

Electrical Characteristics - Input/Supply/Common Output Parameters
TA = 0 - 70º C; Supply Voltage VDD = 3.3 V +/-5%, VDDL = 2.5 V +/-5% (unless otherwise stated)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS

Operating IDD2.5OP66 Select @ 66.8MHz; CL=0; all outputs running 15 30 mA

Supply Current IDD2.5OP100 Select @ 100MHz; CL=0; all outputs running 18 35 mA
1Guaranteed by design, not 100% tested in production.
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Electrical Characteristics - CPU3.3
TA = 0 - 70º C; VDD = VDDL = 3.3 V +/-5%; CL = 20 pF (unless otherwise stated)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS

Output High Voltage VOH2B IOH = -28 mA 2.5 2.6 V

Output Low Voltage VOL2B IOL = 24 mA 0.34 0.4 V

Output High Current IOH2B VOH =2.0 V -29 -23 mA

Output Low Current IOL2B VOL = 0.8 V 33 52 mA

Rise Time tr2B
1 VOL = 0.4 V, VOH = 2.4 V 1 2 ns

Fall Time tf2B
1 VOH = 2.4 V, VOL = 0.4 V 0.9 2 ns

Duty Cycle dt2B
1 VT = 1.5 V 45 52 55 %

Skew tsk2B
1 VT = 1.5 V 90 175 ps

VT = 1.5 V; f=66/100 MHz 150 320 ps
VT = 1.5 V; f=75/83 MHz 285 550 ps

1Guaranteed by design, not 100% tested in production.
2Edge displacement of a period relative to a 10-clock-cycle rolling average period.

tjsrd2B1
Jitter, Single Edge 

Displacement2

Electrical Characteristics - CPU2.5
TA = 0 - 70º C; VDD = 3.3 V +/-5%, VDDL = 2.5 V +/-5%; CL = 20 pF (unless otherwise stated)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS

Output High Voltage VOH2B IOH = -8.0 mA 2 2.2 V
Output Low Voltage VOL2B IOL = 12 mA 0.22 0.4 V
Output High Current IOH2B VOH =1.7 V -20 -16 mA
Output Low Current IOL2B VOL = 0.7 V 19 39 mA

Rise Time tr2B
1 VOL = 0.4 V, VOH = 2.0 V 1 1.6 ns

Fall Time tf2B
1 VOH = 2.0 V, VOL = 0.4 V 0.9 1.6 ns

Duty Cycle dt2B
1 VT = 1.25 V 45 51 55 %

Skew tsk2B
1 VT = 1.25 V 110 175 ps

Jitter, Single Edge tjsrd2B1 VT = 1.25 V; f=66/100 MHz 170 340 ps

 Displacement2
VT = 1.25 V; f=75/83 MHz 310 680 ps

1Guaranteed by design, not 100% tested in production.
2Edge displacement of a period relative to a 10-clock-cycle rolling average period.
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Electrical Characteristics - PCICLK
TA = 0 - 70º C; VDD = 3.3 V +/-5%, VDDL = 2.5 V +/-5%; CL = 30 pF (unless otherwise stated)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS

Output High Voltage VOH1 IOH = -28 mA 2.4 3 V
Output Low Voltage VOL1 IOL = 23 mA 0.32 0.4 V
Output High Current IOH1 VOH = 2.0 V -60 -40 mA
Output Low Current IOL1 VOL = 0.8 V 41 54 mA

Rise Time1 tr1 VOL = 0.4 V, VOH = 2.4 V 1.6 2 ns

Fall Time1 tf1 VOH = 2.4 V, VOL = 0.4 V 1.3 2 ns

Duty Cycle1 dt1 VT = 1.5 V 45 51 55 %

Skew1 tsk1 VT = 1.5 V 100 250 ps

Jitter, Single Edge 
Displacement2

tjsrd1 VT = 1.5 V 220 500 ps

1Guaranteed by design, not 100% tested in production.
2Edge displacement of a period relative to a 10-clock-cycle rolling average period.

Electrical Characteristics - SDRAM
TA = 0 - 70º C; VDD = 3.3 V +/-5%, VDDL = 2.5 V +/-5%; CL = 30 pF (unless otherwise stated)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS

Output High Voltage VOH3 IOH = -24 mA 2.4 2.9 V
Output Low Voltage VOL3 IOL = 23 mA 0.35 0.4 V
Output High Current IOH3 VOH = 2.0 V -68 -40 mA
Output Low Current IOL3 VOL = 0.8 V 41 53 mA

Rise Time Tr3
1 VOL = 0.4 V, VOH = 2.4 V 1.4 2 ns

Fall Time Tf3
1 VOH = 2.4 V, VOL = 0.4 V 1.4 2 ns

Duty Cycle Dt3
1 VT = 1.5 V 48 54 60 %

VT = 1.5 V, Sdram 0,8,9,12 Window 140
VT = 1.5 V, Sdram 2,4,5,6 Window 120 250 ps
VT = 1.5 V, Sdram 1,3,7,10,11 Window 140

Propagation Delay Tprop VT = 1.5 V 3.5 4.5 ns
1Guarenteed by design, not 100% tested in production.

Skew1 Tsk1
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Electrical Characteristics - AGP
TA = 0 - 70º C; VDD = 3.3 V +/-5%, VDDL = 2.5 V +/-5%; CL = 30 pF (unless otherwise stated)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS

Output High Voltage VOH1 IOH = -28 mA 2.4 3 V
Output Low Voltage VOL1 IOL = 23 mA 0.32 0.4 V
Output High Current IOH1 VOH = 2.0 V -60 -40 mA
Output Low Current IOL1 VOL = 0.8 V 41 54 mA

Rise Time1
tr1 VOL = 0.4 V, VOH = 2.4 V 1.3 2 ns

Fall Time1
tf1 VOH = 2.4 V, VOL = 0.4 V 1.2 2 ns

VT = 1.5 V, AGP0 45 51 55 %
VT = 1.5 V, AGP1:2 48 53 58 %

Skew1
tsk1 VT = 1.5 V 110 250 ps

Jitter, Single Edge VT = 1.5 V, AGP0 660 1200 ps

 Displacement2
VT = 1.5 V, AGP1:2 310 650 ps

1Guaranteed by design, not 100% tested in production.
2Edge displacement of a period relative to a 10-clock-cycle rolling average period.

Duty Cycle1 dt1

tjsrd1

Electrical Characteristics - REF0, 48MHz
TA = 0 - 70º C; VDD = 3.3 V +/-5%, VDDL = 2.5 V +/-5%; CL = 20 pF (unless otherwise stated)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS

Output High Voltage VOH5 IOH = -16 mA 2.4 2.6 V
Output Low Voltage VOL5 IOL = 9 mA 0.24 0.4 V
Output High Current IOH5 VOH = 2.0 V -32 -22 mA
Output Low Current IOL5 VOL = 0.8 V 16 28 mA

Rise Time1
tr5 VOL = 0.4 V, VOH = 2.4 V 1.5 4 ns

Fall Time1
tf5 VOH = 2.4 V, VOL = 0.4 V 2.1 4 ns

Duty Cycle1
dt5 VT = 1.5 V, REF0 50 55 60 %

VT = 1.5 V, 48M 46 55 56 %
Jitter, Single Edge tjsrd5 VT = 1.5 V, REF0 430 750 ps

 Displacement2
VT = 1.5 V, 48M 790 1200 ps
VT = 1.5 V, REF0 -550 350 550 ps
VT = 1.5 V, 48M -700 520 700 ps

1Guaranteed by design, not 100% tested in production.
2Edge displacement of a period relative to a 10-clock-cycle rolling average period.

Jitter, Absolute1 tjabs5
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= Routed Power

= Ground Connection Key (component side copper)

= Ground Plane Connection

= Power Route Connection

= Solder Pads

= Clock Load
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 ICS9148-111

Third party brands and names are the property of their respective owners.

 SSOP Package

LOBMYS SNOISNEMIDNOMMOC SNOITAIRAV D N
.NIM .MON .XAM .NIM .MON .XAM

A 590. 101. 011. CA 026. 526. 036. 84
1A 800. 210. 610.
2A 880. 090. 290.

B 800. 010. 5310.
C 500. - 010.
D snoitairaVeeS
E 292. 692. 992.
e CSB520.0
H 004. 604. 014.
h 010. 310. 610.
L 420. 230. 040.
N snoitairaVeeS

µ °0 °5 °8
X 580. 390. 001.

Ordering Information

ICS9148yF-111
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ICS  XXXX  y F  -  PPP

ICS reserves the right to make changes in the device data identified in
this publication without further notice. ICS advises its customers to
obtain the latest version of all device data to verify that any
information being relied upon by the customer is current and accurate.
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