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

Block Diagram

9248-163 Rev A 9/22/00

Functionality

Pin Configuration

48-Pin 300mil SSOP

Recommended Application:
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Output Features:
• 1 - Differential pair open drain CPU clocks
• 1 - CPU clock @ 3.3V
• 13  - SDRAM @ 3.3V
• 6 - PCI @3.3V,
• 1 - 48MHz, @3.3V fixed.
• 1 - 24/48MHz  @ 3.3V
• 2 - REF @3.3V, 14.318MHz.
Features:
• Up to 166MHz frequency support
• Support power management: CPU stop and Power down

Mode from I2C programming.
• Spread spectrum for EMI control

(± 0.25% center spread).
• Uses external 14.318MHz crystal

AMD - K7��System Clock Chip

������

��������������
	�	
�����������
�����

VDDREF
REF0/CPU_STOP*

GND
X1
X2

VDD
*MODE/PCICLK_F

*FS3/PCICLK0
GND

*SEL24_48#/PCICLK1
PCICLK2
PCICLK3
PCICLK4
VDDPCI

BUFFER IN
GND

SDRAM11
SDRAM10
VDDSDR
SDRAM9
SDRAM8

GND
SDATA
SCLK

REF1/FS2*
GND
CPUCLK
GND
CPUCLKC0
CPUCLKT0
VDDA
PD#*
SDRAM_OUT
GND
SDRAM0
SDRAM1
VDDSDR
SDRAM2
SDRAM3
GND
SDRAM4
SDRAM5
VDDSDR
SDRAM6
SDRAM7
VDD48
48MHz/FS0*
24/48MHz/FS1*

IC
S

92
48

-1
63

1
2
3
4
5
6
7
8
9

10
11
12
13
14
15
16
17
18
19
20
21
22
23
24

48
47
46
45
44
43
42
41
40
39
38
37
36
35
34
33
32
31
30
29
28
27
26
25

SEL24_48#

BUFFER IN

PLL2

PLL1
Spread

Spectrum

48MHz

24_48MHz

SDRAM (11:0)

PCICLK (4:0)

PCICLK_F

SDRAM_OUT

CPUCLKT0

CPUCLK

CPUCLKC0

X1
X2

XTAL
OSC

CPU
DIVDER

PCI
DIVDER

Stop

SDATA
SCLK

FS (3:0)

PD#
CPU_STOP#

Control

Logic

Config.

Reg.

/ 2

REF (1:0)

SDRAM
DRIVER

3SF 2SF 1SF 0SF
UPC

)zHM(
KLCICP
)zHM(

0 0 0 0 00.09 00.03
0 0 0 1 00.59 76.13
0 0 1 0 00.101 76.33
0 0 1 1 00.201 00.43
0 1 0 0 09.001 75.33
0 1 0 1 00.301 33.43
0 1 1 0 00.501 00.53
0 1 1 1 00.001 33.33
1 0 0 0 00.701 76.53
1 0 0 1 00.901 33.63
1 0 1 0 00.011 76.63
1 0 1 1 00.111 00.73
1 1 0 0 00.311 76.73
1 1 0 1 00.511 33.83
1 1 1 0 00.711 00.93
1 1 1 1 03.331 33.33

Preliminary Product Preview

PRODUCT PREVIEW documents contain information on new
products in the sampling or preproduction phase of development.
Characteristic data and other specifications are subject to change
without notice.
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Pin Descriptions
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General Description
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Mode Pin - Power Management Input Control
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tiB noitpircseD DWP

,2tiB
4:7tiB

tiB
2

tiB
7

tiB
6

tiB
5

tiB
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daerpS
egatnecerP

devreseR

0 0 0 0 0 00.09 00.03 daerpSretneC%52.0±
0 0 0 0 1 00.59 76.13 daerpSretneC%52.0±
0 0 0 1 0 00.101 76.33 daerpSretneC%52.0±
0 0 0 1 1 00.201 00.43 daerpSretneC%52.0±
0 0 1 0 0 09.001 75.33 daerpSretneC%52.0±
0 0 1 0 1 00.301 33.43 daerpSretneC%52.0±
0 0 1 1 0 00.501 00.53 daerpSretneC%52.0±
0 0 1 1 1 00.001 33.33 daerpSretneC%52.0±
0 1 0 0 0 00.701 76.53 daerpSretneC%52.0±
0 1 0 0 1 00.901 33.63 daerpSretneC%52.0±
0 1 0 1 0 00.011 76.63 daerpSretneC%52.0±
0 1 0 1 1 00.111 00.73 daerpSretneC%52.0±
0 1 1 0 0 00.311 76.73 daerpSretneC%52.0±
0 1 1 0 1 00.511 33.83 daerpSretneC%52.0±
0 1 1 1 0 00.711 00.93 daerpSretneC%52.0±
0 1 1 1 1 03.331 33.33 daerpSretneC%52.0±
1 0 0 0 0 00.021 00.04 daerpSretneC%52.0±
1 0 0 0 1 00.521 52.13 daerpSretneC%52.0±
1 0 0 1 0 00.031 05.23 daerpSretneC%52.0±
1 0 0 1 1 37.331 34.33 daerpSretneC%52.0±
1 0 1 0 0 00.531 57.33 daerpSretneC%52.0±
1 0 1 0 1 00.731 52.43 daerpSretneC%52.0±
1 0 1 1 0 00.931 57.43 daerpSretneC%52.0±
1 0 1 1 1 00.001 33.33 daerpSretneC%52.0±
1 1 0 0 0 00.041 00.53 daerpSretneC%52.0±
1 1 0 0 1 00.341 57.53 daerpSretneC%52.0±
1 1 0 1 0 00.541 52.63 daerpSretneC%52.0±
1 1 0 1 1 00.841 00.73 daerpSretneC%52.0±
1 1 1 0 0 00.051 05.73 daerpSretneC%52.0±
1 1 1 0 1 00.551 57.83 daerpSretneC%52.0±
1 1 1 1 0 66.661 76.14 daerpSretneC%52.0±
1 1 1 1 1 33.331 33.33 daerpSretneC%52.0±

3tiB stupnIdehctaL,tceleserawdrahybdetcelessiycneuqerF-0
4:7,2tiBybdetcelessiycneuqerF-1 0

1tiB lamroN-0
daerpSretneC%52.0±delbanEmurtcepSdaerpS-1 1

0tiB gninnuR-0
stuptuollaetatsirT-1 0
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TIB #NIP DWP NOITPIRCSED

7tiB 82 1 7MARDS

6tiB 92 1 6MARDS

5tiB 13 1 5MARDS

4tiB 23 1 4MARDS

3tiB 43 1 3MARDS

2tiB 53 1 2MARDS

1tiB 73 1 1MARDS

0tiB 83 1 0MARDS
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7tiB - 1 )devreseR(

6tiB - 1 )devreseR(
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7tiB - 0 )etoN(devreseR

6tiB - 0 )etoN(devreseR

5tiB - 0 )etoN(devreseR

4tiB - 0 )etoN(devreseR

3tiB - 0 )etoN(devreseR

2tiB - 1 )etoN(devreseR

1tiB - 1 )etoN(devreseR

0tiB - 0 )etoN(devreseR
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TIB #NIP DWP NOITPIRCSED
7tiB - 1 )devreseR(

6tiB - 1 )devreseR(

5tiB 62 1 zHM84

4tiB 52 1 zHM84_42

3tiB 71 1 11MARDS

2tiB 81 1 01MARDS

1tiB 02 1 9MARDS

0tiB 12 1 8MARDS
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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% (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 5 µA

Input Low Current IIL1 VIN = 0 V; Inputs with no pull-up resistors -5 µA

Input Low Current IIL2 VIN = 0 V; Inputs with pull-up resistors -200 µA

Operating IDD3.3OP66 CL = 0 pF; Select @ 66MHz

Supply Current IDD3.3OP100 CL = 0 pF; Select @ 100MHz

IDD3.3OP133 CL = 0 pF; Select @ 133MHz

Power Down PD 600 µA
Input frequency Fi VDD = 3.3 V; 12 14.318 16 MHz

CIN Logic Inputs 5 pF

CINX X1 & X2 pins 27 45 pF

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

tCPU-SDRAM -125 125

tCPU-PCI -100 100
tCPU-AGP -500 500

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

180 mA

Skew
1 VT = 50% ps

Input Capacitance1



�

 ICS9248-163

Preliminary Product Preview

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

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

PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS

Output High Voltage VOH5 IOH = -12 mA 2.4 V

Output Low Voltage VOL5 IOL = 9 mA 0.4 V

Output High Current IOH5 VOH = 2.0 V -22 mA

Output Low Current IOL5 VOL = 0.8 V 16 mA

Rise Time
1

tr5 VOL = 0.4 V, VOH = 2.4 V 4 ns

Fall Time
1

tf5 VOH = 2.4 V, VOL = 0.4 V 4 ns

Duty Cycle
1

dt5 VT = 50% 45 55 %
1
Guaranteed by design, not 100% tested in production.

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

PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS
Output Impedance ZO VO = VX Ω

Output High Voltage VOH2B
Termination to 
Vpull-up(external)

1 1.2 V

Output Low Voltage VOL2B
Termination to 
Vpull-up(external)

0.4 V

Output Low Current IOL2B VOL = 0.3 V 18 mA

Rise Time1 tr2B VOL = 0.3 V, VOH = 1.2 V 0.9 ns

Fall Time1 tf2B VOH = 1.2 V, VOL = 0.3 V 0.9 ns

Differential voltage-AC1 VDIF Note 2 0.4
Vpullup(external) 

+ 0.6
V

Differential voltage-DC1 VDIF Note 2 0.2
Vpullup(external) 

+ 0.6
V

Differential Crossover 

Voltage1 VX Note 3 550 1100 mV

Duty Cycle1 dt2B VT = 50% 45 55 %

Skew1 tsk2B VT = 50% 200 ps

Jitter, Cycle-to-cycle1 tjcyc-cyc2B VT = VX 250 ps

Jitter, Absolute1 tjabs2B VT = 50% -250 +250 ps

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

3 - Vpullup(external) = 1.5V, Min = Vpullup(external)/2-150mV; Max=(Vpullup(external)/2)+150mV

2 - VDIF specifies the minimum input differential voltages (VTR-VCP) required for switching, where VTR is the "true" 

        input level and VCP is the "complement" input level.
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Electrical Characteristics - PCICLK
TA = 0 - 70º C; VDD = 3.3 V +/-5%; CL = 30 pF (unless otherwise stated)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS

Output High Voltage VOH1 IOH = -11 mA 2.6 V

Output Low Voltage VOL1 IOL = 9.4 mA 0.4 V

Output High Current IOH1 VOH = 2.0 V -16 mA

Output Low Current IOL1 VOL = 0.8 V 19 mA

Rise Time
1

tr1 VOL = 0.4 V, VOH = 2.4 V 2 ns

Fall Time
1

tf1 VOH = 2.4 V, VOL = 0.4 V 2 ns

Duty Cycle
1

dt1 VT = 50% 45 55 %

Skew
1
(window) Tsk

1
VT = 1.5V 500 ps

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

Electrical Characteristics - CPUCLK
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 = -12.0 mA 2 V

Output Low Voltage VOL2B IOL = 12 mA 0.4 V

Output High Current IOH2B VOH = 1.7 V -19 mA

Output Low Current IOL2B VOL = 0.7 V 19 mA

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

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

Duty Cycle dt2B
1 VT = 1.25 V 45 55 %

Skew tsk2B
1 VT = 1.25 V 175 ps

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

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

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

1Guaranteed by design, not 100% tested in production.
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Preliminary Product Preview
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Electrical Characteristics - 24MHz, 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 V

Output Low Voltage VOL5 IOL = 9 mA 0.4 V

Output High Current IOH5 VOH = 2.0 V -22 mA

Output Low Current IOL5 VOL = 0.8 V 16 mA

Rise Time
1

tr5 VOL = 0.4 V, VOH = 2.4 V 4 ns

Fall Time
1

tf5 VOH = 2.4 V, VOL = 0.4 V 4 ns

Duty Cycle
1

dt5 VT = 50% 45 55 %

Jitter, One Sigma
1

tj1s5 VT = 1.5 V 0.5 ns

Jitter, Absolute
1

tjabs5 VT = 1.5 V -1 1 ns
1
Guaranteed by design, not 100% tested in production.

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

PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS

Output High Voltage VOH1 IOH = -11 mA 2.6 V

Output Low Voltage VOL1 IOL = 9.4 mA 0.4 V

Output High Current IOH1 VOH = 2.0 V -12 mA

Output Low Current IOL1 VOL = 0.8 V 12 mA

Rise Time
1

tr1 VOL = 0.4 V, VOH = 2.4 V 2 ns

Fall Time
1

tf1 VOH = 2.4 V, VOL = 0.4 V 2 ns

Duty Cycle
1

dt1 VT = 50% 45 55 %

Skew
1
(window) Tsk

1
VT = 1.5V 200 ps

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

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



		

 ICS9248-163

Preliminary Product Preview

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

Fig. 1

Shared Pin Operation -
Input/Output Pins
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PD# Timing Diagram
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Preliminary Product Preview

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

CPU_STOP#  Timing Diagram
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Preliminary Product Preview

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

Ordering Information

ICS9248yF-163-T
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ICS  XXXX  y F  -  PPP - T

MIN MAX MIN MAX

A 2.413 2.794 .095 .110

A1 0.203 0.406 .008 .016

b 0.203 0.343 .008 .0135

c 0.127 0.254 .005 .010

D

E 10.033 10.668 .395 .420

E1 7.391 7.595 .291 .299

e 0.635  BASIC 0.025  BASIC

h 0.381 0.635 .015 .025

L 0.508 1.016 .020 .040

N

α 0° 8° 0° 8°

VARIATIONS

MIN MAX MIN MAX

28 9.398 9.652 .370 .380

34 11.303 11.557 .445 .455

48 15.748 16.002 .620 .630

56 18.288 18.542 .720 .730

64 20.828 21.082 .820 .830

SYMBOL

SEE VARIATIONS

SEE VARIATIONS

In Millimeters
COMMON DIMENSIONS

In Inches
COMMON DIMENSIONS

SEE VARIATIONS

N
D mm. D (inch)

SEE VARIATIONS

PRODUCT PREVIEW documents contain information on new
products in the sampling or preproduction phase of development.
Characteristic data and other specifications are subject to change
without notice.


