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General Description Features

 ICS9148-17

Block Diagram

Pentium is a trademark of Intel Corporation
I2C is a trademark of Philips Corporation

Frequency Generator & Integrated Buffers for PENTIUM/ProTM

9148-17 Rev  G  4/27/00

Pin Configuration
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48-Pin SSOP
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CPU_STOP#

PCI_STOP#

PLL2

PLL1
Spread

Spectrum

48MHz

24MHz

REF (0:1)

CPUCLK (0:3)

SDRAM (0:11)

PCICLK (0:4)

PCICLK_F

X1

X2

XTAL
OSC

PCI
CLOCK
DIVDER

STOP

STOP

STOP

SDATA
SCLK

FS(0:2)
MODE

CPU3.3#_2.5

Control

Logic

Config.

Reg.

AGP(0:1)

LATCH

POR

PCI_STOP

CPU_STOP

2

4

12

5
5

3

/2

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 Descriptions
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REBMUNNIP EMANNIP EPYT NOITPIRCSED
1 1DDV RWP V3.3lanimon,ylppusrewopLATX,)2:0(feR

2
0FER TUO .kcolcecnereferzHM813.41

5.2_#3.3UPC 2,1 NI
V3.3=WOL,UPCV5.2=hgiH.V5.2roV3.3siLDDVrehtehwsetacidnI

UPC 1 .tupnidehctaL.
,72,22,61,9,3

54,93,33
DNG RWP .dnuorG

4 1X NI
kcabdeefdna)Fp33(pacdaollanretnisah,tupnilatsyrC

.2Xmorfrotsiser

5 2X TUO
daollanretnisaH.zHM813.41yllanimon,tuptuolatsyrC

.)Fp33(pac

41,6 2DDV RWP V3.3lanimon,)4:0(KLCICPdnaF_KLCICProfylppuS

7
F_KLCICP TUO kcolcICPgninnureerF

1SF 2,1 NI tupnidehctaL.niptcelesycneuqerF

8
0KLCICP TUO .tuptuokcolcICP

2SF 2,1 NI tupnidehctaL.niptcelesycneuqerF

31,21,11,01 )4:1(KLCICP TUO .stuptuokcolcICP

74,51 )1:0(PGA TUO .4DDVybderewop,stuptuotroPcihparGdecnavdA

71
#POTS_UPC 1 NI

nehw,level0cigoltaskcolc)1:0(PGAdnaskcolc)3:0(KLCUPCstlaH
)0=EDOM,edoMeliboMni(woltupni

11MARDS TUO tuptuokcolcMARDS

81
#POTS_ICP 1 NI

woltupninehw,level0cigoltaskcolc)5:0(KLCICPstlaH
)0=EDOM,edomelibomni(

01MARDS TUO tuptuokcolcMARDS

,13,92,82,12,02
83,73,53,43,23

)9:0(MARDS TUO .stuptuokcolcMARDS

63,03,91 3DDV RWP
,skcolczHM84dnazHM42,eroC,)11:0(MARDSrofylppuS

.V3.3lanimon

32 ATADS NI roftupniataD I2 .tupnilairesC

42 KLCS NI fotupnikcolC I2 tupniC

52
zHM42 TUO .kcolctuptuozHM42

EDOM 2,1 NI
.edoMeliboM=0,edoMpotkseD=1,niptcelesnoitcnuf81,71niP

.tupnidehctaL

62
zHM84 TUO kcolctuptuozHM84

0SF 2,1 NI tupnidehctaL.niptcelesycneuqerF

44,34,14,04 )3:0(KLCUPC TUO .LDDVybderewop,stuptuokcolcUPC

24 LDDV RWP lanimonV3.3roV5.2rehtie,)3:0(UPCrofylppuS

64 1FER TUO .kcolcecnereferzHM813.41

84 4DDV RWP )1:0(PGArofylppuS



�

 ICS9148-17

Functionality
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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

0 #POTS_UPC
)TUPNI(

#POTS_ICP
)TUPNI(

1 11MARDS
)TUPTUO(

01MARDS
)TUPTUO(

#POTS_UPC #POTS_ICP
,PGA
KLCUPC
stuptuO

KLCICP
)5:0(

,F_KLCICP
,FER

zHM84/42
MARDSdna

latsyrC
CSO OCV

0 1 woLdeppotS gninnuR gninnuR gninnuR gninnuR

1 1 gninnuR gninnuR gninnuR gninnuR gninnuR

1 0 gninnuR woLdeppotS gninnuR gninnuR gninnuR

2SF 1SF 0SF
MARDS,UPC

)zHM(
ICP

)zHM(
PGA

)zHM(
CIPAOI,FER

)zHM(
1 1 1 2.001 4.33 8.66 813.41
1 1 0 09 03 06 813.41
1 0 1 3.38 23 46 813.41
1 0 0 57 23 46 813.41
0 1 1 57 5.73 57 813.41
0 1 0 5.86 52.43 5.86 813.41
0 0 1 8.66 4.33 8.66 813.41
0 0 0 06 03 06 813.41
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General I2C serial interface information
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How to Write:
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How to Read:
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�;�,'%%�
(+)�
�*���6'��
� ��+���%%(��:"�
�;�
(+)
��"(��(*)�*))�(
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� ����$%�$&�,'%%���������	
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� ����$%�$&�,'%%�
(+)��"(�����������
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� ����$%�$&�
(+)
�1'�
��63�(���������������
��������
� ��+���%%(��:"�
�;�,'%%�+(()����*$&+�,%()5(�(*$"�63�(
� ��+���%%(��:"�
�;�,'%%�
(+)�*�
��	�6'�
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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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Serial Configuration Command Bitmap
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tiB noitpircseD DWP

7tiB noitaludoMmurtcepSdaerpS%5.1±-0
noitaludoMmurtcepSdaerpS%6.0±-1 0

tiB
4:6

4,5,6tiB

111
011
101
001
110
010
100
000

kcolCUPC

2.001
09
3.38

57
57
5.86
8.66

06

ICP

4.33
03
23
23
5.73
52.43

4.33
03

PGA

8.66
06
46
46
57
5.86
8.66

06

1etoN
0,0,0

3tiB
,tceleserawdrahybdetcelessiycneuqerF-0

stupnIdehctaL
)evoba(4:6tiBybdetcelessiycneuqerF-1

0

2tiB .epytdaerpsretnecmurtcepSdaerpS-0
.epytdaerpsnwodmurtcepSdaerpS-1 0

1tiB lamroN-0
delbanEmurtcepSdaerpS-1 0

0tiB gninnuR-0
stuptuollaetatsirT-1 0
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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

�#��
�%
�/
01

0���2�3������2�

�(�����
)�
+
���4��5
$
+
����4��,

�#��
"%
�����6����

0���2�3������2�

�(�����
)�
+
���4��5
$
+
����4��,

-����%
2���+*$�'B(�#(*+
����	��
�*�(�"(%)�=9H�*+)�*�(�)'
*6%()
1��#�
,'�$"'+5�

���=*�$"()���(4�(+$3�
(%($�
�,'%%�6(��+B(��()�%�5'$�%(B(%��1
�"(�'+	���1�(4�(+$3�
(%($��	'+�$�+)'�'�+
�

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

�#��
�%
��75
0���2�3������2�

�(�����
)�
+
���4��5
$
+
����4��,

�#��
�%
���
0���2�3������2�

�(�����
)�
+
���4��5
$
+
����4��,

tiB #niP DWP noitpircseD
7tiB - 0 tibnoisreV
6tiB - 1 )devreseR(
5tiB - 1 )devreseR(
4tiB - 1 )devreseR(
3tiB 04 1 )tcanI/tcA(3KLCUPC
2tiB 14 1 )tcanI/tcA(2KLCUPC
1tiB 34 1 )tcanI/tcA(1KLCUPC
0tiB 44 1 )tcanI/tcA(0KLCUPC

tiB #niP DWP noitpircseD
7tiB - - #1SFdehctaL
6tiB 7 1 )tcanI/tcA(F_KLCICP
5tiB 51 1 )tcanI/tcA(0PGA
4tiB 41 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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CPU_STOP#  Timing Diagram
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PCI_STOP# Timing Diagram
���?�A9�I�'
�*+�*
3+$"��+��
�'+	�������"(����������	�����'
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�
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�*�(�(+*6%()�:���?�A9�I
"'5"�	�%
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CPUCLK
(Internal)

PCICLK
(Internal)

PCICLK
(Free-running)
CPU_STOP#

(High)

PCICLK
(External)

PCI_STOP#
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Fig. 1

Shared Pin Operation -
Input/Output Pins
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Absolute Maximum Ratings
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Electrical Characteristics - Input/Supply/Common Output Parameters
TA = 0 - 70C; Supply Voltage VDD = VDDL = 3.3 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 IDD3.3OP CL = 0 pF; 66.8 MHz 100 160 mA
Supply Current
Input frequency Fi VDD = 3.3 V; 14.318 MHz

Input Capacitance1 CIN Logic Inputs 5 pF

CINX X1 & X2 pins 27 36 45 pF

Transition Time1 Ttrans To 1st crossing of target Freq. 2 ms

Settling Time1 Ts From 1st crossing to 1% target Freq. ms

Clk Stabilization1 TSTAB From VDD = 3.3 V to 1% target Freq. 2 ms

Skew1 TCPU-SDRAM1 VT = 1.5 V; SDRAM Leads  -500 200 500 ps
TCPU-PCI1 VT = 1.5 V; CPU Leads 2 5 6 ns

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

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

PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS

Operating IDD2.5OP CL = 0 pF; 66.8 MHz 10 20 mA
Supply Current

TCPU-SDRAM2 VT = 1.5 V; VTL = 1.25 V; SDRAM Leads -500 200 500 ps
TCPU-PCI2 VT = 1.5 V; VTL = 1.25 V; CPU Leads 2 5 6 ns

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

Skew1
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Electrical Characteristics - CPU
TA = 0 - 70C; VDD = VDDL = 3.3 V +/-5%; CL = 10 - 20 pF (unless otherwise stated)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS

Output High Voltage VOH2A IOH = -28 mA 2.5 2.6 V

Output Low Voltage VOL2A IOL = 27 mA 0.35 0.4 V

Output High Current IOH2A VOH = 2.0 V -29 -23 mA

Output Low Current IOL2A VOL = 0.8 V 33 37 mA

Rise Time tr2A
1 VOL = 0.4 V, VOH = 2.4 V 1.75 2 ns

Fall Time tf2A
1 VOH = 2.4 V, VOL = 0.4 V 1.1 2 ns

Duty Cycle dt2A
1 VT = 1.5 V 45 50 55 %

Skew tsk2A
1 VT = 1.5 V 50 250 ps

Jitter, One Sigma tj1s2A
1 VT = 1.5 V 65 150 ps

Jitter, Absolute tjabs2A
1 VT = 1.5 V -250 165 250 ps

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

Electrical Characteristics - CPU
TA = 0 - 70C; VDD = 3.3 V +/-5%, VDDL = 2.5V +/-5%; CL = 10 - 20 pF (unless otherwise stated)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS

Output High Voltage VOH2B IOH = -8 mA 2 2.2 V

Output Low Voltage VOL2B IOL = 12 mA 0.3 0.4 V

Output High Current IOH2B VOH = 1.7 V -20 -16 mA

Output Low Current IOL2B VOL = 0.7 V 19 26 mA

Rise Time tr2B1 VOL = 0.4 V, VOH = 2.0 V 1.5 1.8 ns

Fall Time tf2B1 VOH = 2.0 V, VOL = 0.4 V 1.6 1.8 ns

Duty Cycle dt2B1 VT = 1.25 V 40 47 55 %

Skew tsk2B1 VT = 1.25 V 60 250 ps
Jitter, Single Edge 

Displacement2 tjsed2B1 VT = 1.25 V 200 250 ps

Jitter, One Sigma tj1s2B1 VT = 1.25 V 65 150 ps

Jitter, Absolute tjabs2B1 VT = 1.25 V -300 160 300 ps
1 Guaranteed by design, not 100% tested in production.
2 Edge displacement of a period relative to a 10-clock-cycle rolling average period.
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Electrical Characteristics - PCI
TA = 0 - 70C; VDD = VDDL = 3.3 V +/-10%; 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 0.2 0.4 V

Output High Current IOH1 VOH = 2.0 V -60 -40 mA

Output Low Current IOL1 VOL = 0.8 V 41 50 mA

Rise Time tr1
1 VOL = 0.4 V, VOH = 2.4 V 1.8 2 ns

Fall Time tf1
1 VOH = 2.4 V, VOL = 0.4 V 1.6 2 ns

Duty Cycle dt1
1 VT = 1.5 V 45 51 55 %

Skew tsk1
1 VT = 1.5 V 130 250 ps

Jitter, One Sigma
1

tj1s1a VT = 1.5 V, synchronous 40 150 ps

tj1s1b VT = 1.5 V, asynchronous 200 250 ps

Jitter, Absolute
1

tabs1a VT = 1.5 V, synchronous -250 135 250 ps
tjabs1b VT = 1.5 V, asynchronous -650 500 650 ps

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

Electrical Characteristics - SDRAM
TA = 0 - 70C; VDD = VDDL = 3.3 V +/-5%; CL = 30 pF

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 0.2 0.4 V

Output High Current IOH1 VOH = 2.0 V -60 -40 mA

Output Low Current IOL1 VOL = 0.8 V 41 50 mA

Rise Time1 Tr1 VOL = 0.4 V, VOH = 2.4 V 1.75 2 ns

Fall Time1 Tf1 VOH = 2.4 V, VOL = 0.4 V 1.5 2 ns

Duty Cycle1 Dt1 VT = 1.5 V 45 50 55 %

Skew1 Tsk1 VT = 1.5 V 200 500 ps

Jitter, One Sigma1 Tj1s1 VT = 1.5 V 50 150 ps

Jitter, Absolute1 Tjabs1 VT = 1.5 V (with synchronous PCI) -250 +250 ps
Jitter, Absolute1 Tjabs1 VT = 1.5 V (with asynchronous PCI) -400 400 ps

1Guaranteed by design, not 100% tested in production.
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Electrical Characteristics - AGP
TA = 0 - 70C; VDD = VDDL = 3.3 V +/-10%; 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 0.2 0.4 V

Output High Current IOH1 VOH = 2.0 V -60 -40 mA

Output Low Current IOL1 VOL = 0.8 V 41 50 mA

Rise Time tr1
1 VOL = 0.4 V, VOH = 2.4 V 1.1 2 ns

Fall Time tf1
1 VOH = 2.4 V, VOL = 0.4 V 1 2 ns

Duty Cycle dt1
1 VT = 1.4 V 45 49 55 %

Skew tsk1
1 VT = 1.5 V 130 250 ps

Jitter, One Sigma1 tj1s1 VT = 1.5 V 2 3 %

Jitter, Absolute1 tabs1a VT = 1.5 V, synchronous -5 2.5 5 %
tjabs1b VT = 1.5 V, asynchronous -6 4.5 6 %

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

Electrical Characteristics - 24MHz, 48MHz, REF0
TA = 0 - 70C; VDD = VDDL = 3.3 V +/-10%; CL = 10 -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 0.3 0.4 V

Output High Current IOH5 VOH = 2.0 V -32 -22 mA

Output Low Current IOL5 VOL = 0.8 V 16 25 mA

Rise Time tr5
1 VOL = 0.4 V, VOH = 2.4 V 2 4 ns

Fall Time tf5
1 VOH = 2.4 V, VOL = 0.4 V 1.9 4 ns

Duty Cycle dt5
1 VT = 1.5 V 45 54 57 %

Jitter, One Sigma tj1s5
1 VT = 1.5 V 1 3 %

Jitter, Absolute tjabs5
1 VT = 1.5 V -5 - 5 %

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

Ordering Information

ICS9148yF-17-T
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