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General Description Features

 ICS9148-60

Block Diagram

Pentium/ProTM System Clock Chip

9148-60 Rev  D 10/19/99

Pin Configuration

28 pin SOIC and SSOP

Pentium is a trademark on Intel Corporation.
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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.
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Pin Descriptions

REBMUNNIP EMANNIP EPYT NOITPIRCSED

1 1X NI pacdaolFp33lanretnisah,tupnilatsyrCzHM813.41NI_LATX
2Xmorfrotsiserkcabdeefdna

2 2X TUO Fp33pacdaollanretnisah,tuptuolatsyrCTUO_LATX
3 2DNG RWP stuptuoICProfdnuorG
4 F_KLCICP TUO tuptuoICPgninnuReerF

11,01,8,7,6,5 )5:0(KLCICP TUO V3.3elbitapmocLTT.stuptuokcolcICP
9,6 2DDV RWP V3.3yllanimon,stuptuoKLCICProfrewoP
21 3DDV RWP zHM84rofreoP
31 zHM84 TUO zHM84@tuptuoKLCdexiF

41 zHM84_42 TUO fizHM84,purewopta1=72nipfizHM42;tuptuoKLCdexiF
.purewopta0=72nip

51 3DNG RWP zHM84rofdnuorG

61 #6.66/001LES NI zHM6.66rozHM001gnilbanerofniptceleS
)zHM3.33suonorhcnyssyawlaICP(zHM6.66=L,zHM001=H

71 KLCS NI IroftupnikcolC 2 tupniC
81 ATADS NI IroftupniataD 2 tupniC
91 DNG RWP )1:0(KLCUPCrofdnuorG
02 DDV RWP erocLLProfrewoP

22,12 )0:1(KLCUPC TUO V5.2yllanimonstuptuokcolctsoHdnaUPC
32 LDDV RWP V5.2yllanimon,stuptuoUPCrofrewoP
42 CIPAOI TUO .zHM813.41tuptuokcolcCIPAOI
52 LDDV RWP CIPAOIrofrewoP
62 1DDV RWP .stuptuoFERrofrewoP

72
0FER TUO .kcolczHM813.41
#84LES NI zHM84si41nip,wolnehW.purewoptatupnidehctaL/tuptuO

82 1DNG RWP .2X,1X,stuptuoFERrofdnuorG
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General I2C serial interface information
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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
Byte 6

ACK
Stop Bit

How to Write:

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
Byte 6

ACK
Stop Bit

How to Read:
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tiB #niP emaNniP DWP noitpircseD
0=eulaVtiB 1=eulaVtiB

7 - - - )devreseR( )devreseR(
6 - - - )devreseR( )devreseR(
5 - - - )devreseR( )devreseR(
4 - - - )devreseR( )devreseR(
3 - - - )devreseR( )devreseR(

2 12 1KLCUPC 1 delbasiD
)wol( delbanE

1 - - 0 )devreseR( )devreseR(

0 22 0KLCUPC 1 )delbasiD(
)wol( delbanE
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tiB #niP emaNniP DWP noitpircseD
0=eulaVtiB 1=eulaVtiB

7 4 F_KLCICP 1 delbasiD
)wol( delbanE

6 11 5KLCICP 1 delbasiD
)wol( delbanE

5 01 4KLCICP 1 delbasiD
)wol( delbanE

4 - - 0 )devreseR( )devreseR(

3 8 3KLCICP 1 delbasiD
)wol( delbanE

2 7 2KLCICP 1 delbasiD
)wol( delbanE

1 6 1KLCICP 1 delbasiD
)wol( delbanE

0 5 0KLCICP 1 delbasiD
)wol( delbanE

Serial Bitmap
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tiB #niP emaNniP DWP noitpircseD
0=eulaVtiB 1=eulaVtiB

7 - - 0 )devreseR( )devreseR(
6 - - 0 )devreseR( )devreseR(

5 42 CIPAOI 1 delbasiD
)wol( delbanE

4 - - 0 )devreseR( )devreseR(
3 - - 0 )devreseR( )devreseR(
2 - - 0 )devreseR( )devreseR(

1 72 0FER 1 )delbasiD(
)wol( delbanE

0 72 0FER 1 )delbasiD(
)wol( delbanE
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tiB noitpircseD DWP

7 )52.0±(daerpSretneC:0
)%6.0-ot0(daerpSnwoD:1 0

4:6

tiB
456 UPC ICP

000
100
010
110
001
101
011
111

5.86
0.57
3.38
6.66
301
211
3.331

001

52.43
5.73
6.14
3.33
3.43
3.73
34.44
33.33

0

3
ybdetcelessiycneuqerF-0

#6.66/001LEStceleserawdrah
evoba4:6ybdetcelessiycneuqerF-1

0

2 )devreseR(

01

noitarepolamroN-00
edomtseT-10

NOmurtcerpsdaerpS-01
stuptuollaetatsirT-11

00
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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 IDD3.3OP66 CL = 0 pF; Select @ 66MHz 60 170 mA

Supply Current IDD3.3OP100 CL = 0 pF; Select @ 100MHz 66 170 mA
Power Down Supply 

Current
IDD3.3PD CL = 0 pF; With input address to Vdd or GND 3 650 µA

Input frequency Fi VDD = 3.3 V; 14.318 MHz

CIN Logic Inputs 5 pF

CINX X1 & X2 pins 27 36 45 pF

Transition Time1 Ttrans To 1st crossing of target Freq. 3 ms

Settling Time1 Ts From 1st crossing to 1% target Freq. 5 ms

Clk Stabilization1 TSTAB From VDD = 3.3 V to 1% target Freq. 3 ms

Skew1 TAGP-PCI1 VT = 1.5 V; 1 3.5 4 ns
1Guaranteed by design, not 100% tested in production.

Input Capacitance1

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 IDD2.5OP66 CL = 0 pF; Select @ 66.8 MHz 16 72 mA

Supply Current IDD2.5OP100 CL = 0 pF; Select @ 100 MHz 23 100 mA
Power Down 

Supply Current
IDD2.5PD CL = 0 pF; With input address to Vdd or GND 10 100 µA

tCPU-AGP 0 0.5 1 ns

tCPU-PCI2 VT = 1.5 V; VTL = 1.25 V 1 2.6 4 ns
1
Guaranteed by design, not 100% tested in production.

Skew
1
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Electrical Characteristics - CPUCLK
TA = 0 - 70C; 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 = -12.0 mA 2 2.3 V

Output Low Voltage VOL2B IOL = 12 mA 0.2 0.4 V

Output High Current IOH2B VOH = 1.7 V -41 -19 mA

Output Low Current IOL2B VOL = 0.7 V 19 37 mA

Rise Time tr2B
1 VOL = 0.4 V, VOH = 2.0 V 1.25 1.6 ns

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

Duty Cycle dt2B
1 VT = 1.25 V 45 48 55 %

Skew tsk2B
1 VT = 1.25 V 30 175 ps

Jitter, Cycle-to-cycle tjcyc-cyc2B
1 VT = 1.25 V 150 250 ps

Jitter, One Sigma tj1s2B
1 VT = 1.25 V 40 150 ps

Jitter, Absolute tjabs2B
1 VT = 1.25 V -250 140 +250 ps

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

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

PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS

Output High Voltage VOH1 IOH = -11 mA 2.4 3.1 V

Output Low Voltage VOL1 IOL = 9.4 mA 0.1 0.4 V

Output High Current IOH1 VOH = 2.0 V -62 -22 mA

Output Low Current IOL1 VOL = 0.8 V 16 57 mA

Rise Time1 tr1 VOL = 0.4 V, VOH = 2.4 V 1.5 2 ns

Fall Time1 tf1 VOH = 2.4 V, VOL = 0.4 V 1.1 2 ns

Duty Cycle1 dt1 VT = 1.5 V 45 50 55 %

Skew1 tsk1 VT = 1.5 V 140 500 ps

Jitter, One Sigma1 tj1s1 VT = 1.5 V 17 150 ps

Jitter, Absolute1 tjabs1 VT = 1.5 V -500 70 500 ps
1Guaranteed by design, not 100% tested in production.
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Electrical Characteristics - IOAPIC
TA = 0 - 70C; VDD = 3.3 V +/-5%, VDDL = 2.5 V +/-5%; CL = 20 pF

PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS

Output High Voltage VOH4B IOH = -18 mA 2 2.2 V

Output Low Voltage VOL4B IOL = 18 mA 0.33 0.4 V

Output High Current IOH4B VOH = 1.7 V -41 -28 mA

Output Low Current IOL4B VOL = 0.7 V 29 37 mA

Rise Time
1 Tr4B VOL = 0.4 V, VOH = 2.0 V 1.3 1.6 ns

Fall Time
1 Tf4B VOH = 2.0 V, VOL = 0.4 V 1.1 1.6 ns

Duty Cycle
1 Dt4B VT = 1.25 V 45 54 55 %

Skew1 tsk4B
1 VT = 1.25 V 60 250 ps

Jitter, One Sigma
1 Tj1s4B VT = 1.25 V 1 3 %

Jitter, Absolute
1 Tjabs4B VT = 1.25 V -5 5 %

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

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

PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS

Output High Voltage VOH5 IOH = -12 mA 2.6 3.1 V

Output Low Voltage VOL5 IOL = 9 mA 0.17 0.4 V

Output High Current IOH5 VOH = 2.0 V -44 -22 mA

Output Low Current IOL5 VOL = 0.8 V 29 42 mA

Rise Time
1

tr5 VOL = 0.4 V, VOH = 2.4 V 1.4 2 ns

Fall Time
1

tf5 VOH = 2.4 V, VOL = 0.4 V 1.1 2 ns

Duty Cycle
1

dt5 VT = 1.5 V 47 54 57 %

Jitter, One Sigma
1

tj1s5 VT = 1.5 V 1 3 %

Jitter, Absolute
1

tjabs5 VT = 1.5 V 3 5 %
1
Guaranteed by design, not 100% tested in production.
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Electrical Characteristics - 48, 24 MHz
TA = 0 - 70C; VDD = VDDL = 3.3 V +/-5%; CL = 20 pF (unless otherwise stated)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS

Output High Voltage VOH5 IOH = -12 mA 2.6 3 V

Output Low Voltage VOL5 IOL = 9 mA 0.14 0.4 V

Output High Current IOH5 VOH = 2.0 V -44 -22 mA

Output Low Current IOL5 VOL = 0.8 V 16 42 mA

Rise Time
1 tr5 VOL = 0.4 V, VOH = 2.4 V 1.2 4 ns

Fall Time
1 tf5 VOH = 2.4 V, VOL = 0.4 V 1.2 4 ns

Duty Cycle
1 dt5 VT = 1.5 V 45 52 55 %

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

Jitter, Absolute
1 tjabs5 VT = 1.5 V 3 5 %

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

TNUOCDAEL L82

LNOISNEMID 407.0

Ordering Information

ICS9148yM-60
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 SSOP Package
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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.

LOBMYS

NOMMOC
SNOISNEMID SNOITAIRAV D

.NIM .MON .XAM N .NIM .MON .XAM

A 860.0 370.0 870.0 41 932.0 442.0 942.0

1A 200.0 500.0 800.0 61 932.0 442.0 942.0

2A 660.0 860.0 070.0 02 872.0 482.0 982.0

b 010.0 210.0 510.0 42 813.0 323.0 823.0

c 400.0 600.0 800.0 82 793.0 204.0 704.0

D snoitairaVeeS 03 793.0 204.0 704.0

E 502.0 902.0 212.0

e CSB6520.0

H 103.0 703.0 113.0

L 520.0 030.0 730.0

N snoitairaVeeS

µ °0 °4 °8

Ordering Information

ICS9148yF-60
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