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• 2 - CPUs @ 2.5V
• 13 - SDRAM @ 3.3V
• 3 - 3V66 @ 3.3V
• 8 - PCI @3.3V
• 1 - 24/48MHz@ 3.3V
• 1 - 48MHz  @ 3.3V fixed
• 1 - REF @3.3V, 14.318MHz

Features:
• Programmable ouput frequency.
• Programmable ouput rise/fall time for PCI

and SDRAM clocks.
• Programmable 3V66 to PCI skew.
• Spread spectrum for EMI control

with programmable spread percentage.
• Watchdog timer technology to reset system

if over-clocking causes malfunction.
• Support power management through PD#.
• Uses external 14.318MHz crystal.
• FS pins for frequency select

Key Specifications:
• CPU Output Jitter: <250ps
• IOAPIC Output Jitter: <500ps
• 48MHz, 3V66, PCI Output Jitter: <500ps
• Ref Output Jitter. <1000ps
• CPU Output Skew: <175ps
• PCI Output Skew: <500ps
• 3V66 Output Skew <175ps
• For group skew timing, please refer to the

Group Timing Relationship Table.

Programmable System Frequency Generator for PII/III™

56-Pin 300 mil SSOP
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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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General Description

Pin Configuration
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General I2C serial interface information for the ICS94201

How to Write:
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How to Read:
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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

Byte 26
ACK

Byte 27
ACK

Byte 28
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

If 7H has been written to B6 Byte 7
ACK

If 1AH has been written to B6 Byte26
ACK

If 1BH has been written to B6 Byte 27
ACK

If 1CH has been written to B6 Byte 28
ACK

Stop Bit

How to Read:
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Register Name Byte Description Pwd Default 

Functionality & Frequency Select 
Register

0
Output frequency, hardware / I2C frequency 
select, spread spectrum & output enable 
control register.

See individual byte 
description

Output Control Registers 1-5 Active / inactive output control registers.
See individual byte 

description

Byte Count Read Back Register 6

W riting to this register will configure byte 
count and how many byte will be read back. 

Do not write 00H  to this byte.
06H

Latched Inputs Read Back 
Register

7
The inverse of the latched inputs level could 
be read back from this register.

See individual byte 
description

W atchdog Control Registers 8 Bit[6:0]
W atchdog enable, watchdog status and 
programmable ’safe’ frequency’ can be 
configured in this register.

000,0000

VCO Control Selection Bit 8 Bit[7]
This bit select whether the output frequency 
is control by hardware/byte 0 configurations 
or byte 14&15 programming.

0

W atchdog Timer Count Register 9
W riting to this register will configure the 
number of seconds for the watchdog timer 
to reset.

FFH

ICS Reserved Register 10
This is an unused register.  Writing to this 
register will not affect device functionality.

00H

Device ID, Vendor ID & Revision ID 
Registers

11-12
Byte 11 bit[3:0] is ICS vendor id - 0001.  
Other bits in these 2 registers designate 
device revision ID of this part.

See individual byte 
description

ICS Reserved Register 13
Don’t write into this register, writing 1’s will 
cause malfunction.

00H

VCO Frequency Control Registers 14-15
These registers control the dividers ratio 
into the phase detector and thus control the 
VCO output frequency.  

Depended on 
hardware/byte 0 

configuration

Spread Spectrum Control 
Registers

16-17
These registers control the spread 
percentage amount.

Depended on 
hardware/byte 0 

configuration

Output Dividers Control Registers 18-20

Changing bits in these registers result in 
frequency divider ratio changes.  Incorrect 
configuration of group output divider ratio 
can cause system malfunction.

Depended on 
hardware/byte 0 

configuration

Group Skews Control Registers 21-23
Increment or decrement the group skew 
amount as compared to the initial skew.

See individual byte 
description

Output Rise/Fall Time Select 
Registers

24
These register will control the group rise 
and fall time.

See individual byte 
description

Brief I2C registers description for ICS94201
Programmable System Frequency Generator
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tiB noitpircseD DWP

tiB
)4:7,2(

2tiB 7tiB 6tiB 5tiB 4tiB FER/OCV
rediviD

OCV
zHM

/OCV
UPC

KLCUPC
zHM

MARDS
zHM

66V3
zHM

KLCICP
zHM

CIPAOI
zHM

1etoN

4SF 3SF 2SF 1SF 0SF

0 0 0 0 0 81/105 25.893 6 34.66 56.99 34.66 12.33 16.61
0 0 0 0 1 41/253 00.063 6 00.06 00.09 00.06 00.03 00.51
0 0 0 1 0 81/405 19.004 6 08.66 02.001 08.66 04.33 07.61
0 0 0 1 1 11/513 20.014 6 33.86 05.201 33.86 71.43 80.71
0 0 1 0 0 51/044 00.024 6 00.07 00.501 00.07 00.53 05.71
0 0 1 0 1 41/044 00.054 6 00.57 05.211 00.57 05.73 57.81
0 0 1 1 0 51/305 41.084 6 00.08 00.021 00.08 00.04 00.02
0 0 1 1 1 9/313 59.794 6 00.38 05.421 00.38 05.14 57.02
0 1 0 0 0 73/515 92.991 2 56.99 56.99 34.66 12.33 16.61
0 1 0 0 1 53/044 92.081 2 00.09 00.09 00.06 00.03 00.51
0 1 0 1 0 73/815 54.002 2 32.001 32.001 48.66 14.33 07.61
0 1 0 1 1 13/644 00.602 2 00.301 00.301 76.86 33.43 71.71
0 1 1 0 0 33/484 00.012 2 00.501 00.501 00.07 00.53 05.71
0 1 1 0 1 33/705 89.912 2 00.011 00.011 33.37 76.63 33.81
0 1 1 1 0 23/415 99.922 2 00.511 00.511 76.67 33.83 71.91
0 1 1 1 1 61/744 10.004 2 00.002 00.002 33.331 66.66 33.33
1 0 0 0 0 81/105 25.893 3 68.231 68.231 34.66 12.33 16.61
1 0 0 0 1 31/454 30.005 3 76.661 76.661 43.38 76.14 38.02
1 0 0 1 0 81/405 19.004 3 46.331 46.331 28.66 14.33 07.61
1 0 0 1 1 71/884 20.114 3 00.731 00.731 05.86 52.43 31.71
1 0 1 0 0 51/044 00.024 3 00.041 00.041 00.07 00.53 05.71
1 0 1 0 1 31/593 50.534 3 00.541 00.541 05.27 52.63 31.81
1 0 1 1 0 41/044 00.054 3 00.051 00.051 00.57 05.73 57.81
1 0 1 1 1 51/305 41.084 3 00.061 00.061 00.08 00.04 00.02
1 1 0 0 0 81/105 25.893 3 68.231 56.99 39.66 12.33 16.61
1 1 0 0 1 31/454 30.005 3 76.661 00.521 43.38 76.14 38.02
1 1 0 1 0 81/405 19.004 3 46.331 32.001 28.66 14.33 7.61
1 1 0 1 1 71/884 20.114 3 00.731 57.201 05.86 52.43 31.71
1 1 1 0 0 51/044 00.024 3 00.041 00.501 00.07 00.53 05.71
1 1 1 0 1 31/593 50.534 3 00.541 57.801 05.27 52.63 31.81
1 1 1 1 0 41/044 00.054 3 00.051 05.211 00.57 05.73 57.81
1 1 1 1 1 51/305 41.084 3 00.061 00.021 00.08 00.04 00.02

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

1tiB lamroN-0
daerpSretneC%53.0±elbanemurtcepsdaerpS-1 1

0tiB gninnuR-0
stuptuollaetatsirT-1 0
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tiB #niP DWP noitpircseD
7tiB 93 1 7MARDS
6tiB 04 1 6MARDS
5tiB 24 1 5MARDS
4tiB 34 1 4MARDS
3tiB 44 1 3MARDS
2tiB 64 1 2MARDS
1tiB 74 1 1MARDS
0tiB 84 1 0MARDS

tiB #niP DWP noitpircseD
7tiB 8 1 2_66V3
6tiB 6 1 0_66V3
5tiB 7 1 1_66V3
4tiB - X #4SF
3tiB 45 1 CIPAOI
2tiB - X #1SF
1tiB 15 1 1KLCUPC
0tiB 25 1 0KLCUPC

tiB #niP DWP noitpircseD
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

tiB #niP DWP noitpircseD
7tiB - 1 )devreseR(
6tiB - 1 )devreseR(
5tiB - 1 )devreseR(
4tiB - 1 )devreseR(
3tiB 62 1 11MARDS
2tiB 72 1 01MARDS
1tiB 03 1 9MARDS
0tiB 13 1 8MARDS

tiB #niP DWP noitpircseD
7tiB 02 1 7KLCICP
6tiB 91 1 6KLCICP
5tiB 71 1 5KLCICP
4tiB 61 1 4KLCICP
3tiB 51 1 3KLCICP
2tiB 31 1 2KLCICP
1tiB 21 1 1KLCICP
0tiB 11 1 0KLCICP

tiB #niP DWP noitpircseD
7tiB - X #3SF
6tiB - X #0SF
5tiB - X #2SF
4tiB 53 1 zHM42
3tiB - 1 )devreseR(
2tiB 43 1 zHM84
1tiB - 1 )devreseR(
0tiB 83 1 F_MARDS
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tiB DWP noitpircseD
7tiB 0 qerf51&41B=1/qerf0B/wH=0
6tiB 0 elbane=1/elbasid=0elbanEDW
5tiB 0 mrala=1/lamron=0sutatSDW
4tiB 0 4SF,ycneuqerFefaSDW
3tiB 0 3SF,ycneuqerFefaSDW
2tiB 0 2SF,ycneuqerFefaSDW
1tiB 0 1SF,ycneuqerFefaSDW
0tiB 0 0SF,ycneuqerFefaSDW

tiB DWP noitpircseD
7tiB 0 )devreseR(
6tiB 0 )devreseR(
5tiB 0 )devreseR(
4tiB 0 )devreseR(
3tiB 0 )devreseR(
2tiB 0 )devreseR(
1tiB 0 )devreseR(
0tiB 0 )devreseR(

tiB DWP noitpircseD
7tiB X DInoisiveR
6tiB X DInoisiveR
5tiB X DInoisiveR
4tiB X DInoisiveR
3tiB X DIeciveD
2tiB X DIeciveD
1tiB X DIeciveD
0tiB X DIeciveD

tiB DWP noitpircseD
7tiB 0 )devreseR(
6tiB 0 )devreseR(
5tiB 0 )devreseR(
4tiB X #4SF
3tiB X #3SF
2tiB X #2SF
1tiB X #1SF
0tiB X #0SF

tiB DWP noitpircseD
7tiB 1

esehtfonoitatneserperlamicedehT
sm2rosm085otdnopserrocstib8

eht)4tib31etybybelbatceles(
tierofebtiawlliwremitgodhctaw

ehtteserdnaedommralaotseog
tluafeD.gnittesefasehtotycneuqerf

841=sm085X652sipurewopta
sdnoces

6tiB 1
5tiB 1
4tiB 1
3tiB 1
2tiB 1
1tiB 1
0tiB 1

tiB DWP noitpircseD
7tiB X DIeciveD
6tiB X DIeciveD
5tiB X DIeciveD
4tiB X DIeciveD
3tiB 0 DIrodneV
2tiB 0 DIrodneV
1tiB 0 DIrodneV
0tiB 1 DIrodneV
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��,��		�
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!� "�#���	������	��	�������	���	�����	��������$	��������	�����	���	���%����	��#�����	���������	#��	����	������������

&�	������	���	#��'�����	���	����	��	�%��(�����	#���	����	���	������	����	�����	
����	�)*+��,-.+ /00+)��	�����	��	�������	��
����	!$	��	�����	�������	��������	�����	��	#��'������

��	1����	!!!&$	&!!&	
&2�	��	����	0	#��	��������	�#	�3	�����	
����	!(�4�

 �	,���	����	����	&0(�4	���	����	%�����	��	�����	����������

4�	,�(��������5�	���	�����	��'������

3�	1����	�	6&6	��	����	7	���	8	����������	���	����	��	���	����	&4	���	&3	��	�������	���	/�9	#��'������

0�	1����	��	����	&4	:	&3	����	���	�������	/�9	:	,;<	��%����	%������

8�	1����	��	����	&0	��	�4	����	���	%�����	���	����	#���	����	 �		=���	���������	���	������	��%����	��>	��������	���	����	����	������

7�	=��	���%�	���������	��	����	������	����	��������	���	/�9	#��	���	&��	�����		�#		/�9	#��'�����	������	��	��	�������	�����$
����	����	�����	��	�����	��	����	&4	���	&3	������	���	������	��	��	�������

���
"�	���� �
�	�#��� �#
VCO Frequency ...................... 150MHz to 500MHz
VCO Divider Range ................ 8 to 519
REF Divider Range ................. 2 to 129
Phase Detector Stability .......... 0.3536 to 1.4142
$#����
%	�����
/�9	<��'�����	?	&4� &7&7	>	/�9@,;<	��%����	%����
)����	��������	��������	?	&4�! 7	>	
/�9	��%����	%��������

tiB DWP noitpircseD
7tiB X 8tiBrediviDOCV
6tiB X 7tiBrediviDOCV
5tiB X 6tiBrediviDOCV
4tiB X 5tiBrediviDOCV
3tiB X 4tiBrediviDOCV
2tiB X 3tiBrediviDOCV
1tiB X 2tiBrediviDOCV
0tiB X 1tiBrediviDOCV

tiB DWP noitpircseD
7tiB 0 )devreseR(
6tiB 0 )devreseR(
5tiB 0 )devreseR(

4tiB 0
tcelesesabremit0W

sm085=0
sm2=1

3tiB 0 )devreseR(
2tiB 0 )devreseR(
1tiB 0 )devreseR(
0tiB 0 )devreseR(

tiB DWP noitpircseD
7tiB X 0tiBrediviDOCV
6tiB X 6tiBrediviDFER
5tiB X 5tiBrediviDFER
4tiB X 4tiBrediviDFER
3tiB X 3tiBrediviDFER
2tiB X 2tiBrediviDFER
1tiB X 1tiBrediviDFER
0tiB X 0tiBrediviDFER
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�
���</&�=�<��������&�(�#��
����������������	�(�#���(���*�����8$���	����	��������������������������#���E
A�?6B�����))+�2������*���A�?1B������������2���#���������	

*��'���	���$�������������#����(������������������������%+;�(��-#���������������	�����	�(�������(����������

tiB DWP noitpircseD
7tiB X 7tiBlortnoCXUMrediviDtuptuO
6tiB X 6tiBlortnoCXUMrediviDtuptuO
5tiB X 5tiBlortnoCXUMrediviDtuptuO
4tiB X 4tiBlortnoCXUMrediviDtuptuO
3tiB X 3tiBlortnoCXUMrediviDtuptuO
2tiB X 2tiBlortnoCXUMrediviDtuptuO
1tiB X 1tiBlortnoCXUMrediviDtuptuO
0tiB X 0tiBlortnoCXUMrediviDtuptuO

tiB DWP noitpircseD
7tiB X 51tiBlortnoCXUMrediviDtuptuO
6tiB X 41tiBlortnoCXUMrediviDtuptuO
5tiB X 31tiBlortnoCXUMrediviDtuptuO
4tiB X 21tiBlortnoCXUMrediviDtuptuO
3tiB X 11tiBlortnoCXUMrediviDtuptuO
2tiB X 01tiBlortnoCXUMrediviDtuptuO
1tiB X 9tiBlortnoCXUMrediviDtuptuO
0tiB X 8tiBlortnoCXUMrediviDtuptuO

tiB DWP noitpircseD
7tiB X 7tiBmurtcepSdaerpS
6tiB X 6tiBmurtcepSdaerpS
5tiB X 5tiBmurtcepSdaerpS
4tiB X 4tiBmurtcepSdaerpS
3tiB X 3tiBmurtcepSdaerpS
2tiB X 2tiBmurtcepSdaerpS
1tiB X 1tiBmurtcepSdaerpS
0tiB X 0tiBmurtcepSdaerpS

tiB DWP noitpircseD
7tiB X 62tiBlortnocrediviD
6tiB 0 52tiBlortnocrediviD
5tiB X 42tiBlortnocrediviD
4tiB X 21tiBmurtcepSdaerpS
3tiB X 11tiBmurtcepSdaerpS
2tiB X 01tiBmurtcepSdaerpS
1tiB X 9tiBmurtcepSdaerpS
0tiB X 8tiBmurtcepSdaerpS

'	��(

&�	*���	�����	��	������	����	 	:	8	��	�������	����		�������	����	�����	������	����������	���@��	�����	��	�����	��%����	�����
����������	����	�����	&0(�!	�����	��	���������		����	 	:	8	������	���	�������	������	���	����	������

��	�#	/�9$	,;<	��%����	%�����	��	�����	��������	���������	���	���	�#	�����$	���	��%���	���	#���	��	#�������	����������
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.B5�
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���������#���E
A�?6B�����)�+�2������*����A�?1B������������2���#��
������	�*��'���	���$�������������#����(�����������������������
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7�� )(� 2���� �� *��� 1� ��� 	������ ��� F�F� "������� ������""���� ��
�����	�	,�2������$�6�����������������	�(�#���������#�����#��
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tiB DWP noitpircseD
7tiB X 32tiBlortnoCXUMrediviDtuptuO
6tiB X 22tiBlortnoCXUMrediviDtuptuO
5tiB X 12tiBlortnoCXUMrediviDtuptuO
4tiB X 02tiBlortnoCXUMrediviDtuptuO
3tiB X 91tiBlortnoCXUMrediviDtuptuO
2tiB X 81tiBlortnoCXUMrediviDtuptuO
1tiB X 71tiBlortnoCXUMrediviDtuptuO
0tiB X 61tiBlortnoCXUMrediviDtuptuO

tiB DWP noitpircseD
7tiB � $!�?����&
6tiB � $!�?����&
5tiB � $!�?����&
4tiB � $!�?����&
3tiB � $!�?����&
2tiB � $!�?����&
1tiB � $!�?����&
0tiB � $!�?����&

tiB DWP noitpircseD
7tiB 1 3tiBwekSICPot66V3
6tiB 0 2tiBwekSICPot66V3
5tiB 0 1tiBwekSICPot66V3
4tiB 1 0tiBwekSICPot66V3
3tiB 0 )devreseR(
2tiB 0 )devreseR(
1tiB 0 )devreseR(
0tiB 0 )devreseR(

tiB DWP noitpircseD
7tiB 0 )devreseR(
6tiB 0 kaeW=1,lamroN=0FER
5tiB 0 kaeW=1,lamroN=0zhM84,42
4tiB 0 )devreseR(
3tiB 0 kaeW=1,lamroN=0ICP
2tiB 0 kaeW=1,lamroN=066V3
1tiB 0 kaeW=1,lamroN=0MARDS
0tiB 0 )devreseR(

tiB DWP noitpircseD
7tiB 0 )devreseR(
6tiB 0 )devreseR(
5tiB 0 )devreseR(
4tiB 0 )devreseR(
3tiB 0 3tiBwekSCIPAOIot66V3
2tiB 1 2tiBwekSCIPAOIot66V3
1tiB 1 1tiBwekSCIPAOIot66V3
0tiB 1 0tiBwekSCIPAOIot66V3
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Absolute Maximum Ratings


���������*���������������	�#�	�����������	
�����	�������"�����#������"������	�"�����������	�������������������������������
�����(����������������	�(#��������������������(�����	�������������������������������	��������*���������������	����������������������������
�(� ���� �����(��������� ��� ���� �"����	���5���#��� ��� �*���#���"�5�"#"� ������� ���	������� (��� �5���	�	� �����	��"��� �((���� ���	#��
�����*������

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

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 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 IDD3.3OP CL = 0 pF; Select @ 66M 100 mA
Supply Current

Power Down IDD3.3PD CL = 0 pF; With input address to Vdd or GND 600 µA

Supply Current
Input frequency Fi VDD = 3.3 V; 14.318 MHz

Pin Inductance Lpin 7 nH

Input Capacitance1 CIN Logic Inputs 5 pF

Cout Out put pin capacitance 6 pF

CINX X1 & X2 pins 27 45 pF

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

Settling Time1 Ts From 1st crossing to 1% target Freq. 3 mS

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

Delay tPZH,tPZH output enable delay (all outputs) 1 10 nS
tPLZ,tPZH output disable delay (all outputs) 1 10 nS

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

+����
#�����%������ ������������������������������������������������ 6�8�%
)�;�
#�����%������ �������������������������������������������������� 7�8%
:�����)��#�� �������������������������������������������������������������� G>&�H����%�����%���D����%
9"*�����;�����������"�����#�� ���������������������������� �I+����D1�I+

���������"�����#�� ������������������������������������������������ H8�I+����D���I+
+������"�����#�� ���������������������������������������������������� ���I+

��������	�
��������
����������

puorG zHM66UPC
zHM001MARDS

zHM001UPC
zHM001MARDS

zHM331UPC
zHM001MARDS

zHM331UPC
zHM331MARDS

tesffO ecnareloT tesffO ecnareloT tesffO ecnareloT tesffO ecnareloT

MARDSotUPC sn5.2 sp005 sn0.5 sp005 sn0.0 sp005 sn57.3 sp005

66V3otUPC sn5.7 sp005 sn0.5 sp005 sn0.0 sp005 sn0.0 sp005

66V3otMARDS sn0.0 sp005 sn0.0 sp005 sn0.0 sp005 sn57.3 sp005

ICPot66V3 sn5.3-5.1 sp005 sn5.3-5.1 sp005 sn5.3-5.1 sp005 sn5.3-5.1 sp005

ICPotICP sn0.0 sn0.1 sn0.0 sn0.1 sn0.0 sn0.1 sn0.0 sn0.1

TOD&BSU hcnysA A/N hcnysA A/N hcnysA A/N hcnysA A/N
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Electrical Characteristics - 3V66
TA = 0 - 70C; VDD = 3.3 V +/-5%; CL = 10-30 pF (unless otherwise stated)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS

Output Impedance RDSP1
1 VO = VDD*(0.5) 12 55 Ω

Output Impedance RDSN1
1 VO = VDD*(0.5) 12 55 Ω

Output High Voltage VOH1 IOH = -1 mA 2.4 V

Output Low Voltage VOL1 IOL = 1 mA 0.55 V

Output High Current IOH1 VOH@ MIN = 1.0 V, VOH@ MAX = 3.135 V -33 -33 mA

Output Low Current IOL1 VOL@ MIN = 1.95 V, VOL@ MAX= 0.4 30 38 mA

Rise Time tr1
1 VOL = 0.4 V, VOH = 2.4 V 0.4 1.6 ns

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

Duty Cycle dt1
1 VT = 1.5 V 45 55 %

Skew tsk1
1 VT = 1.5 V 175 ps

Jitter tjcyc-cyc VT = 1.5 V 500 ps

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

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

PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS

Output Impedance RDSP2B
1 VO = VDD*(0.5) 13.5 45 Ω

Output Impedance RDSN2B
1 VO = VDD*(0.5) 13.5 45 Ω

Output High Voltage VOH2B IOH = -1 mA 2 V

Output Low Voltage VOL2B IOL = 1 mA 0.4 V

Output High Current IOH2B VOH @MIN= 1.0V , VOH@ MAX= 2.375V -27 -27 mA

Output Low Current IOL2B VOL @MIN= 1.2V , VOL@ MAX= 0.3V 27 30 mA

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

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

Duty Cycle dt2B
1 VT = 1.25 V 45 50 55 ns

Skew tsk2B
1 VT = 1.25 V 175 ps

tjcyc-cyc
1 VT = 1.25 V 250 ps

Jitter

1Guarenteed by design, not 100% tested in production.
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Electrical Characteristics - IOAPIC
TA = 0 - 70C;VDDL = 2.5 V +/-5%; CL = 10 - 20 pF (unless otherwise stated)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS

Output Impedance RDSP4B
1 VO = VDD*(0.5) 9 30 Ω

Output Impedance RDSN4B
1 VO = VDD*(0.5) 9 30 Ω

Output High Voltage VOH4\B IOH = -5.5 mA 2 V

Output Low Voltage VOL4B IOL = 9.0 mA 0.4 V

Output High Current IOH4B VOH@ min = 1.4 V, VOH@ MAX = 2.5 V -36 -21 mA

Output Low Current IOL4B VOL@ MIN = 1.0 V, VOL@ MAX= 0.2 36 31 mA

Rise Time tr4B
1 VOL = 0.4 V, VOH = 2.0 V 0.4 1.6 nS

Fall Time tf4B
1 VOH = 2.0 V, VOL = 0.4 V 0.4 1.6 nS

Duty Cycle dt4B
1 VT = 1.25 V 45 55 %

Jitter tjcyc-cyc VT = 1.25 V 500 pS

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

Electrical Characteristics - SDRAM
TA = 0 - 70C; VDD = VDDL = 3.3 V +/-5%; CL = 20 - 30 pF (unless otherwise stated)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS

Output Impedance RDSP3
1 VO = VDD*(0.5) 10 24 Ω

Output Impedance RDSN3
1 VO = VDD*(0.5) 10 24 Ω

Output High Voltage VOH3 IOH = -1 mA 2.4 V

Output Low Voltage VOL3 IOL = 1 mA 0.4 V

Output High Current IOH3 VOH @MIN= 2.0 V, VOH@ MAX=3.135 V -54 -46 mA

Output Low Current IOL3 VOL@ MIN= 1.0 V, VOL@ MAX=0.4 V 54 53 mA

Rise Time Tr3
1 VOL = 0.4 V, VOH = 2.4 V 0.4 1.6 ns

Fall Time Tf3
1 VOH = 2.4 V, VOL = 0.4 V 0.4 1.6 ns

Duty Cycle Dt3
1 VT = 1.5 V 45 55 %

Skew Tsk3
1 VT = 1.5 V 250 ps

Jitter tjcyc-cyc VT = 1.5 V 250 ps

1Guarenteed by design, not 100% tested in production.
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Electrical Characteristics - PCI
TA = 0 - 70C; VDD = 3.3 V +/-5%; CL = 10-30 pF (unless otherwise stated)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS

Output Impedance RDSP1
1 VO = VDD*(0.5) 12 55 Ω

Output Impedance RDSN1
1 VO = VDD*(0.5) 12 55 Ω

Output High Voltage VOH1 IOH = -1 mA 2.4 V

Output Low Voltage VOL1 IOL = 1 mA 0.55 V

Output High Current IOH1 VOH@ MIN = 1.0 V, VOH@ MAX = 3.135 V -33 -33 mA

Output Low Current IOL1 VOL@ MIN = 1.95 V, VOL@ MAX= 0.4 30 38 mA

Rise Time tr1
1 VOL = 0.4 V, VOH = 2.4 V 0.5 2 ns

Fall Time tf1
1 VOH = 2.4 V, VOL = 0.4 V 0.5 2 ns

Duty Cycle dt1
1 VT = 1.5 V 45 55 %

Skew tsk1
1 VT = 1.5 V 500 ps

Jitter tjcyc-cyc VT = 1.5 V 500 ps

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

Electrical Characteristics - 48M, REF
TA = 0 - 70C; VDD = VDDL = 3.3 V +/-5%; CL = 10 -20 pF (unless otherwise stated)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS

Output Impedance RDSP5
1 VO = VDD*(0.5) 20 60 Ω

Output Impedance RDSN5
1 VO = VDD*(0.5) 20 60 Ω

Output High Voltage VOH5 IOH = 1 mA 2.4 V

Output Low Voltage VOL5 IOL = -1 mA 0.4 V

Output High Current IOH5 VOH @MIN=1 V, VOH@MAX= 3.135 V -29 -23 mA

Output Low Current IOL5 VOL@MIN=1.95 V, VOL@MIN=0.4 V 29 27 mA

Rise Time tr5
1 VOL = 0.4 V, VOH = 2.4 V 1.8 4 nS

Fall Time tf5
1 VOH = 2.4 V, VOL = 0.4 V 1.7 4 nS

Duty Cycle dt5
1 VT = 1.5 V 45 55 %

Jitter tjcyc-cyc
1 VT = 1.5 V; Fixed Clocks 500 pS

tjcyc-cyc
1 VT = 1.5 V; Ref Clocks 1000 pS

1Guarenteed by design, not 100% tested in production.
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Fig. 1
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Power Down Waveform
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Group Offset Waveforms

Cycle Repeats
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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.

Ordering Information

ICS94201yF-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

56 18.288 18.542 .720 .730
JEDEC MO-118
DOC# 10-0034

6/1/00
REV B

N
D mm. D (inch)

SEE VARIATIONS

SYMBOL

SEE VARIATIONS

SEE VARIATIONS

In Millimeters
COMMON DIMENSIONS

In Inches
COMMON DIMENSIONS

SEE VARIATIONS


