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Functionality

Pin Configuration
Recommended Application:
������������	
������
��������������
�
Output Features:
• 3 - CPUs @2.5V, up to 166MHz.
• 17 - SDRAM @ 3.3V, up to 166MHz.
• 7 - PCI @3.3V
• 2 - IOAPIC @ 2.5V
• 1 - 48MHz, @3.3V fixed.
• 1 - 24MHz  @ 3.3V
• 2 - REF @3.3V, 14.318MHz.
Features:
• Up to 166MHz frequency support
• Support power management: CPU, PCI, stop and Power

down Mode form I2C programming.
• Spread spectrum for EMI control (± 0.25% center spread)
• Uses external 14.318MHz crystal
Key Specifications:
• CPU – CPU: <175ps
• CPU – PCI: 1 - 4ns
• PCI – PCI: <500ps
• SDRAM - SDRAM: <250ps

56-Pin SSOP
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VDDREF
*FS2/REF1

*PCI_STOP#/REF0
GND

X1
X2

VDDPCI
*MODE/PCICLK_F

*FS3/PCICLK0
GND

VDDPCI

BUFFERIN
SDRAM11
SDRAM10
VDDSDR
SDRAM9
SDRAM8

GND
SDRAM15
SDRAM14

GND
SDATA

SCLK

PCICLK1
PCICLK2
PCICLK3
PCICLK4

PCICLK5

VDDLIOAPIC
IOAPIC0
IOAPIC_F
GND
CPUCLK_F
CPUCLK1
VDDLCPU
CPUCLK2
GND
CPU_STOP#
SDRAM_F
VDDSDR
SDRAM0
SDRAM1
GND
SDRAM2
SDRAM3
SDRAM4
SDRAM5
VDDSDR
SDRAM6
SDRAM7
GND
SDRAM12
SDRAM13
VDD48
24MHz/FS0*
48MHz/FSI*
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Block Diagram

3SF 2SF 1SF 0SF
UPC

)zHM(
KLCICP
)zHM(

0 0 0 0 00.08 00.04
0 0 0 1 00.57 05.73
0 0 1 0 13.38 56.14
0 0 1 1 9.66 54.33
0 1 0 0 00.301 33.43
0 1 0 1 10.211 43.73
0 1 1 0 10.86 10.43
0 1 1 1 7.001 75.33
1 0 0 0 00.021 00.04
1 0 0 1 99.411 33.83
1 0 1 0 99.901 66.63
1 0 1 1 00.501 00.53
1 1 0 0 00.041 00.53
1 1 0 1 00.051 05.73
1 1 1 0 00.421 00.13
1 1 1 1 9.331 52.33

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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REBMUNNIP EMANNIP EPYT NOITPIRCSED

2
1FER TUO tuptuokcolcecnereferzHM813.41

2SF 1 NI ICPDDVotpu-llupsaH.tupnitcelesycneuqerfdehctaL

3
0FER TUO tuptuokcolcecnereferzHM813.41

#POTS_ICP 1 NI
.wolnehwlevel"0"cigolta]1:5[KLCICPstlaH

)0=EDOM,elibomni(
,24,43,62,32,01,4

35,84
DNG RWP .dnuorG

5 1X NI .)Fp33lanimon(,pacdaollanretnisaH.tupnizHM813.41

6 2X TUO
kcabdeefdna)Fp33(pacdaollanretnisaH.tuptuolatsyrC

1Xotrotsiser

8
F_KLCICP TUO #POTS_ICPybdetcefatonkcolcSUBgninnureerF

EDOM 1 NI
nehw#POTS_ICPot3nipstrevnoC.tcelesEDOMroftupnidehctaL

.tnemeganamrewoprofwol

9
3SF 1 NI nwod-llup,tupnitcelesycneuqerfdehctaL

0KLCICP TUO #POTS_ICPybdetcefatonkcolcSUBgninnureerF

11,21,31,41,61 ]1:5[KLCICP TUO .stuptuOkcolCICP

71 NIREFFUB NI sreffuBroftupnI

72 ATADS NI I(.tropgifnoclairesrofniatadlaireS 2 )C

82 KLCS NI I(.tropgifnoclairesroftupnikcolC 2 )C

03
zHM42 TUO .DFroO/IrepuSroftuptuokcolczHM42

0SF 1 NI .4DDVotpu-llupsaH.tupnitcelesycneuqerfdehctaL

92
zHM84 TUO .htgnertsX2,BSUroftuptuokcolczHM84

1SF 1 NI .2DDVotpu-llupsaH.tupnitcelesycneuqerfdehctaL

,02,51,7,1
,13 54,73

,FERDDV,ICPDDV
84DDV,RDSDDV

RWP .noitcnufrofspuorgrewopees,ylppusrewopV3.3lanimoN

,81,33,23,52,42
,63,53,22,12,91
,34,14,04,93,83

44

]0:51[MARDS TUO skcolcMARDS

64 F_MARDS TUO #POTS_UPCybdetceffatoNkcolcMARDSgninnureerF

74 #POTS_UPC NI
KLCUPCstlaH ]0:51[MARDS,0CIPAOI,]1:2[

.wolnehwlevel"0"cigoltaskcolc

65,05
,UPCLDDV

CIPAOILDDV
RWP .lanimonV5.2,ylppusrewopreffubkcolcCIPAOIdnaUPC

55 0CIPAOI TUO 1LDDVybderewoP)zHM813.41(.tuptuokcolcCIPAOI

94,15 ]1:2[KLCUPC TUO )zHM6.66ro06(2LDDVybderewoP.skcolctuptuOUPC

25 F_KLCUPC TUO .#POTS_UPCehtytdetceffatoN.kcolctuptuoUPCgninnureerF

45 F_CIPAOI TUO
gninnureerF .tuptuokcolcCIPAOI #POTS_UPCehtybdetceffatoN

1LDDVybderewoP)zHM81813.41(
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General Description
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Mode Pin - Power Management Input Control
EDOM

)tupnIdehctaL( 3niP

0 #POTS_ICP
)tupnI(

1 0FER
)tuptuO(
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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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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

tiB
4:6,7,2

2tiB 7tiB 6tiB 5tiB 4tiB KLCUPC
zHM

KLCICP
zHM

XXXX
1etoN

0 0 0 0 0 00.08 00.04
0 0 0 0 1 00.57 05.73
0 0 0 1 0 13.38 56.14
0 0 0 1 1 9.66 54.33
0 0 1 0 0 00.301 33.43
0 0 1 0 1 10.211 43.73
0 0 1 1 0 10.86 10.43
0 0 1 1 1 7.001 75.33
0 1 0 0 0 00.021 00.04
0 1 0 0 1 99.411 33.83
0 1 0 1 0 99.901 66.63
0 1 0 1 1 00.501 00.53
0 1 1 0 0 00.041 00.53
0 1 1 0 1 00.051 05.73
0 1 1 1 0 00.421 00.13
0 1 1 1 1 9.331 52.33
1 0 0 0 0 00.531 57.33
1 0 0 0 1 99.921 05.23
1 0 0 1 0 00.621 05.13
1 0 0 1 1 00.811 33.93
1 0 1 0 0 89.511 66.83
1 0 1 0 1 00.59 76.13
1 0 1 1 0 00.09 00.03
1 0 1 1 1 10.58 43.82
1 1 0 0 0 00.661 05.14
1 1 0 0 1 10.061 00.04
1 1 0 1 0 99.451 57.83
1 1 0 1 1 59.741 99.63
1 1 1 0 0 89.541 05.63
1 1 1 0 1 89.341 99.53
1 1 1 1 0 99.141 05.53
1 1 1 1 1 10.831 05.43

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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0��,���)����
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TIB #NIP DWP NOITPIRCSED

7tiB - 1 devreseR

6tiB - 1 devreseR

5tiB - 1 devreseR

4tiB - 1 devreseR

3tiB 64 1 )tcanI/tcA(F_MARDS

2tiB 94 1 )tcanI/tcA(2KLCUPC

1tiB 15 1 )tcanI/tcA(1KLCUPC

0tiB 25 1 )tcanI/tcA(F_KLCUPC

�"����#����,�-���.�/��
���.����&�����
'	)���
0��,���)����
0��*

TIB #NIP DWP NOITPIRCSED

7tiB - 1 devreseR

6tiB 8 1 )tcanI/tcA(FKLCICP

5tiB 61 1 )tcanI/tcA(5KLCICP

4tiB 41 1 )tcanI/tcA(4KLCICP

3tiB 31 1 )tcanI/tcA(3KLCICP

2tiB 21 1 )tcanI/tcA(2KLCICP

1tiB 11 1 )tcanI/tcA(1KLCICP

0tiB 9 1 )tcanI/tcA(0KLCICP
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TIB #NIP DWP NOITPIRCSED

7tiB - X #0SFdehctaL

6tiB - 1 devreseR

5tiB - 1 devreseR

4tiB - X #1SFdehctaL

3tiB - 1 devreseR

2tiB - 1 devreseR

1tiB - X #3SFdehctaL

0tiB - 1 devreseR

�"����#������.���,�-���.�/��
���.����&�����
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0��*

TIB #NIP DWP NOITPIRCSED

7tiB - 1 devreseR

6tiB - X #2SFdehctaL

5tiB 45 1 )tcanI/tcA(F_CIPAOI

4tiB 55 1 )tcanI/tcA(0CIPAOI

3tiB - 1 devreseR

2tiB - 1 devreseR

1tiB 2 1 )tcanI/tcA(1FER

0tiB 3 1 )tcanI/tcA(0FER

�"����#������1��
��,�-���.�/��
���.����&�����
'	)���
0��,���)����
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�"���2#��3�-4,�-���.�/��
���.����&�����
'	)���
0��,���)����
0��*

TIB #NIP DWP NOITPIRCSED

7tiB - 1 devreseR

6tiB - 1 devreseR

5tiB 92 1 )tcanI/tcA(zHM84

4tiB 03 1 )tcanI/tcA(zHM42

3tiB ,23,33
42,52 1 )tcanI/tcA()51:21(MARDS

2tiB ,12,22
81,91 1 )tcanI/tcA()11:8(MARDS

1tiB ,83,93
53,63 1 )tcanI/tcA()7:4(MARDS

0tiB ,34,44
04,14 1 )tcanI/tcA()3:0(MARDS
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Shared Pin Operation -
Input/Output Pins

Fig. 1
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Fig. 2a

Fig. 2b
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CPU_STOP# Timing Diagram
/	C.'<	>� ��� ��� �����
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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

Operating IDD2.5OP100 Select @ 100MHz; Max discrete cap loads 13 25
Supply Current IDD2.5OP133 Select @ 133MHz; Max discrete cap loads 18 25

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

mA

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 GND -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 IDD3.3OP100 Select @ 100MHz;  Sdram running 150 180
Supply Current IDD3.3OP133 Select @ 133MHz; Sdram running 200 n/a
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 1st crossing of target Freq. 4 ms

Settling Time1
TS From 1st crossing to 1% target Freq. 1 3 ms

Clk Stabilization1
TStab From VDD = 3.3 V to 1% target Freq. 4 ms

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

mA
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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 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 0.4 1.6 ns

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

Duty Cycle dt2B
1 VT = 1.25 V 45 51 55.5 %

Skew group1: 1,2 and 1,F tsk2B
1 VT = 1.25 V 120 175 ps

Skew group2: 2, F tsk2B
1 VT = 1.25 V 254 ps

Jitter, One Sigma tj1σ2B
1 VT = 1.25 V 120 250 ps

Jitter, Absolute tjabs2B
1 VT = 1.25 V -250 100 +250 ps

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

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

Electrical Characteristics - 48MHz, 24MHz,REF0
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 = -14 mA 2.4 2.9 V
Output Low Voltage VOL5 IOL = 6.0 mA 0.25 0.4 V
Output High Current IOH5 VOH = 2.0 V -42 -20 mA
Output Low Current IOL5 VOL = 0.8 V 10 18 mA

Rise Time1
tr5 VOL = 0.4 V, VOH = 2.4 V 1.1 2.5 ns

Fall Time1
tf5 VOH = 2.4 V, VOL = 0.4 V 1 2.5 ns

Duty Cycle1
dt5 VT = 1.5 V 45 50 55 %

Jitter1
tj1s5 VT = 1.5 V, 24, 48MHz 100 250 ps

Jitter1
tjabs5 VT = 1.5 V, REF0 250 800 ps

1Guaranteed by design, not 100% tested in production.
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Electrical Characteristics - PCICLK
TA = 0 - 70º C; VDD = 3.3 V +/-5%, VDDL = 2.5 V +/-5%; CL = 60 pF for PCI0 & PCI1, CL = 30 pF for other PCIs

PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS

Output High Voltage VOH1 IOH = -18 mA 2.4 2.9 V
Output Low Voltage VOL1 IOL = 9.4 mA 0.2 0.4 V
Output High Current IOH1 VOH = 2.0 V -58 -22 mA
Output Low Current IOL1 VOL = 0.8 V 25 52 mA

Rise Time1
tr1 VOL = 0.8 V, VOH = 2.4 V 1.5 2.5 ns

Fall Time1
tf1 VOH = 2.4 V, VOL = 0.4 V 1.4 2.5 ns

Duty Cycle1
dt1 VT = 1.5 V 45 50 55 %

Skew1
tsk1 VT = 1.5 V 270 500 ps

Jitter, One Sigma1
tj1σ1 VT = 1.5 V 50 150 ps

Jitter, Absolute1
tjabs1 VT = 1.5 V 200 500 ps

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

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

PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS

Output High Voltage VOH1 IOH = -28 mA 2.4 2.8 V
Output Low Voltage VOL1 IOL = 19 mA 0.34 0.4 V
Output High Current IOH1 VOH = 2.0 V -72 -42 mA
Output Low Current IOL1 VOL = 0.8 V 33 50 mA

Rise Time1
tr1 VOL = 0.4 V, VOH = 2.4 V 0.5 2 ns

Fall Time1
tf1 VOH = 2.4 V, VOL = 04 V 0.5 2.4 ns

Duty Cycle1
dt1 VT = 1.5 V 45 50 56.3 %

 Skew(Group1: F,0:4, 8:11)1
tsk1 VT = 1.5 V 130 250 ps

 Skew(Group2: 5:7, 12:15)1
tsk1 VT = 1.5 V 180 250 ps

 Skew(Group3:  0, 13)1
tsk1 VT = 1.5 V 410 ps

Skew(Buferin-Output)1
tsk1 VT = 1.5 V 3.5 4.4 ns

Jitter, One Sigma1
tj1σ1 VT = 1.5 V 50 150 ps

Jitter, Absolute1
tjabs1 VT = 1.5 V -250 130 250 ps

1Guaranteed by design, not 100% tested in production.
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Electrical Characteristics - IOAPIC
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 VOH4B IOH = -12 mA 2 2.2 V
Output Low Voltage VOL4B IOL = 12 mA 0.3 0.4 V
Output High Current IOH4B VOH = 1.7 V -32 -19 mA
Output Low Current IOL4B VOL = 0.7 V 19 26 mA

Rise Time1
Tr4B VOL = 0.4 V, VOH = 2.0 V 0.4 1.5 1.8 ns

Fall Time1
Tf4B VOH = 2.0 V, VOL = 0.4 V 0.4 1 1.6 ns

Duty Cycle1
Dt4B VT = 1.25 V 45 51 55 %

Jitter, One Sigma1
Tj1σ4B VT = 1.25 V 240 300 ps

Jitter, Absolute1
Tjabs4B VT = 1.25 V 619 650 ps

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



	�

 ICS9250-18

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

5����
��6
"��������
������#
�7�C�����)
���"���������� 
��� 
��� ����

��� 
��� 	/�� ��� ���� �
���� ��
� ���"� (�


�����

�7� 1�*�� ���� ��#�
� 

����� ��"� )
���"


��������#�"�����
���,�����"���
���#�

��"��
�����

7����#
�7� ���� ����*� ��
��
�� �����"� ��,�� �
��
����
�
-���
��)�
����
�
����"������:
������
�
� 
�� )
���"� (�
#���� 
��

����
�
���"�����*������%�
����#����
���� ������� 
�� �-�
�,�� 
��"�(���
�� ��
"��)
�-�

�7�<�
������ �
��
��� ���"� ������
�
�� �
�

���--��"�"�� '���� �����"� (�
�����"�"� ��� 
��� �����
� (�
� ��

����

�"� ������� ���"�"�

��8��������9
����#
/��E�/
��
��� ���"�,������"�
�
-���"�(�����

/��E����J:+��!+&�����+'��
���-
����������!��'�K&��91����
/��E�����:���
�-���������
�

/��E����:��������
�

:��L�:��
���
���
�"��
���5���99��I��
������-�
*�"�������
�
���
������J:���
�-��

���������������933#

= Routed Power

= Ground Connection (component side copper)

= Ground Plane Connection

= Power Route Connection

= Solder Pads

= Clock Load

Ferrite
Bead

VDD

C2
22µF/20V
Tantalum
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Bead
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Tantalum
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1
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2.5V Power Route

3.3V Power Route

3.3V Power Route

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

A 590. 101. 011. DA 027. 527. 037. 65
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.

 SSOP Package

Ordering Information
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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.


