Integrated
2 Circuit
Systems, Inc.

1CS9250-23

Advance Information

Frequency Generator & Integrated Buffers for Celeron & P

/1 ™

Recommended Application:
810/810E type chipset

Output Features:

2 -CPUs @ 2.5V, up to 166MHz.

13 - SDRAM @ 3.3V, up to 166MHz.
2 -3V66 @ 3.3V, 2x PCl MHz.

8 - PCl @3.3V.

1 - 48MHz, @3.3V fixed.

1-24MHz @ 3.3V

2 - REF @3.3V, 14.318MHz.

Features:

Up to 166MHz frequency support
Support power management through PD#.

Spread spectrum for EMI control (£ 0.25%)
center spread.

Uses external 14.318MHz crystal
FS pins for frequency select

Key Specifications:

e CPU Output Jitter: <250ps

* |OAPIC Output Jitter: <500ps

* 48MHz, 3V66, PCI Output Jitter: <500ps
e Ref Output Jitter. <1000ps

 CPU Output Skew: <175ps

e PCI Output Skew: <500ps

e 3V66 Output Skew <175ps

* For group skew timing, please refer to the
Group Timing Relationship Table.

Power Groups

GNDREF, VDDREF = REF, Crystal
GND3V66, VDD3V66=3V66
GNDPCI, VDDPCI=PCICLKs
GNDCOR, VDDCOR =PLLCORE
GND48,VDD48 =48

GNDSDR, VDDSDR =SDRAM
GNDLCPU, VDDLCPU =CPUCLK
GNDLPCI, VDDLAPIC=I10APIC

Pin Configuration

'REF1 == 1 U 56 | REFO/FS4*
VDDRX == 2 55 == VDDLAPIC
X1 =t 3 54 fem I0APIC
X2 =t 4 53 == VDDLCPU
GNDREF =i 5 52 f= CPUCLKO
GND3V66 == 6 51 fe== CPUCLK(1
3V66-0 m=e 7 50 f= GNDLCPU
3V66-1 =i 8 49 f— GNDSDR
VDD3V66 ==d 9 48 f== SDRAMO
VDDPC| == 10 47 == SDRAM1
*ESO/PCICLKO meefl 11 () 46 == SDRAM2
“FS1/PCICLK1 == 12 o 45 f=— VDDSDR
PCICLK2 =i 13 (=} 44 f== SDRAMS3
GNDPC| = 14 Lo 43 = SDRAM4
PCICLK3 =i 15 S 42 = SDRAMS
PCICLK4 =i 16 7] 41 f=— GNDSDR
PCICLK5 meed 17 O 40 f== SDRAMS6
VDDPC| == 18 - 39 == SDRAM7
PCICLKG === 19 38 == SDRAM_F
PCICLK7 == 20 37 f— VDDSDR
GNDPC| meef 21 36 f== GND48
PD# med 22 35 = 24MHz/FS2*
2c { SCLK == 23 34 = 48MHz/FS3*'
SDATA =i 24 33 f== VDD48
VDDSDR =i 25 32 == VDDSDR
SDRAM11 == 26 31 == SDRAMS
SDRAM10 == 27 30 f== SDRAM9
GNDSDR == 28 29 == GNDSDR

56-Pin 300 mil SSOP

1. These pins will have 2X drive strength.
* 120K ohm pull-up to VDD on indicated inputs.

Block Diagram
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ICS9250-23

Advance Information

General Description

The 1CS9250-23 is a single chip clock solution for desktop designs using the 810/810E style chipset. It provides all necessary
clock signals for such a system.

Spread spectrum may be enabled through 1’C programming. Spread spectrum typically reduces system EMI by 8dB to

10dB. This simplifies EMI qualification without resorting to board design iterations or costly shielding. The ICS9250-23
employs a proprietary closed loop design, which tightly controls the percentage of spreading over process and temperature
variations.

Serial programming I°C interface allows changing functions, stop clock programming and frequency selection.

Pin Configuration

PIN
NUMBER PIN NAME TYPE DESCRIPTION
1 REF1 OUT |3.3V, 14.318MHz reference clock output.
2,9, 10, 18, 25,
32. 37, 45 VDD PWR | 3.3V power supply
3 X1 IN Crystal input, has internal load cap (33pF) and feedback
resistor from X2
Crystal output, nominally 14.318MHz. Has internal load
4 X2 ouT cap (33pF)
5, 6, 14, 21,
28, 29, 36, GND PWR | Ground pins for 3.3V supply
41, 49
8,7 3V66 [1:0] OUT |3.3V Fixed 66MHz clock outputs for HUB
11 PCICLKO! OUT | 3.3V PCI clock outputs, with Synchronous CPUCLK S
FSO IN Logic input frequency select bit. Input latched at power on.
1 PCICLK1* IN 3.3V PCI clock outputs, with Synchronous CPUCLKS
FS1 IN Logic input frequency select bit. Input latched at power on.
20, 11% 112 16, IpcicLk [7:2] | OUT |3.3V PCI clock outputs, with Synchronous CPUCLK S
Asynchronous active low input pin used to power down the device into
2 PD# IN alow power state. The internal clocks are disabled and the VCO and
the crystal are stopped. The latency of the power down will not be
greater than 3ms.
23 SCLK IN Clock input of 12C input
24 SDATA IN Data input for 12C seria input.
- 48MHz OUT | 3.3V Fixed 48MHz clock output for USB
FS3 IN Logic input frequency select bit. Input latched at power on.
a5 FS2 IN Logic input frequency select bit. Input latched at power on.
24MHz OUT | 3.3V fixed 24MHz output
38 SDRAM_F OUT | 3.3V free running 100MHz SDRAM not affected by I12C
48, 47, 44, 43, .
42, 40,39, 31, | SDRAM [11:0] ouT ?hi\J/u orL]JtIBLCJ:t running 100MHz. All SDRAM outputs can be turned off
30, 30, 27, 26 9
50 GNDL PWR | Ground for 2.5V power supply for CPU & APIC
51, 52 CPUCLK [1:0] OUT | 2.5V Host bus clock output. Output frequency derived from FS pins.
53, 55 VDDL PWR | 2.5V power suypply for CPU, 10APIC
54 I0APIC OUT | 2.5V clock outputs running at 16.67MHz.
56 F4 IN Logic input frequency select bit. Input latched at power on.
REFO! OUT |3.3V, 14.318MHz reference clock output.

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

CPU SDRAM PCI
FSA | FS3 | FS2 | FS1 | FSO MHz MHz 3V66 MHz MHz IOAPIC MHz
0 0 0 0 0 69.00 103.50 69.00 34.50 17.25
0 0 0 0 1 70.00 105.00 70.00 35.00 17.50
0 0 0 1 0 71.00 106.50 71.00 35.50 17.75
0 0 0 1 1 66.9 0 100.35 66.90 33.45 16.73
0 0 1 0 0 7200 108.00 72.00 36.00 18.00
0 0 1 0 1 75.00 112.50 75.00 37.50 18.75
0 0 1 1 0 76.6 0 114.90 76.60 38.40 19.20
0 0 1 1 1 85.00 127.50 85.00 42.50 21.25
0 1 0 0 0 68.0 0 102.00 68.00 34.00 17.00
0 1 0 0 1 7400 111.00 74.00 37.00 18.50
0 1 0 1 0 | 14000 140.00 70.00 35.00 17.50
0 1 0 1 1 | 13333 133.33 66.67 33.33 16.67
0 1 1 0 0 | 150.00 150.00 75.00 37.50 18.75
0 1 1 0 1 ] 155.00 155.00 77.50 38.75 19.38
0 1 1 1 0 | 16600 166.00 83.00 41.50 22.75
0 1 1 1 1 ] 166.00 166.00 111.00 55.80 27.90
1 0 0 0 0 | 11177 111.77 74.52 37.26 18.63
1 0 0 0 1 | 10478 104.78 69.86 34.93 17.46
1 0 0 1 0 10951 109.51 73.01 36.50 18.25
1 0 0 1 1 | 10090 100.90 67.27 33.63 16.82
1 0 1 0 0 | 117.00 117.00 78.50 39.25 19.63
1 0 1 0 1 | 12375 123.75 82.50 41.25 20.62
1 0 1 1 0 133.33 133.33 88.89 44.44 22.22
1 0 1 1 1 | 14250 142.50 95.00 47.50 23.75
1 1 0 0 0 | 13600 102.25 68.50 34.25 17.13
1 1 0 0 1 | 140.00 105.00 70.00 35.00 17.50
1 1 0 1 0 | 14300 107.50 72.00 36.00 18.00
1 1 0 1 1 ] 13390 100.68 67.45 33.73 16.86
1 1 1 0 0 | 14667 110.00 73.33 36.67 18.33
1 1 1 0 1 | 14933 112.00 74.67 37.33 18.67
1 1 1 1 0 | 15330 115.29 77.24 38.62 19.30
1 1 1 1 1 | 16667 125.32 83.34 41.67 20.83

Clock Enable Configuration

PD# CPUCLK SDRAM IOAPIC 66M Hz PCICLK 48RI\I/IEE|IZ Osc VCOs
0 LOW LOW LOW LOW LOW LOW OFF OFF
1 ON ON ON ON ON ON ON ON

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

Ons 25ns

Zu
N
|

veo internal 7 [ 1L LM LML L LML
CPU 100MHz | .\

3.3V66MHz ] \

PCI 33MHz || | \ [ l

APIC 33MHz / I L

PD#

SDRAM 100MHz

REF 14.318MHZ
48MHZ

I

Note

1. After PD# is sampled active (Low) for 2 consective rising edges of CPUCLKs, all
the output clocks are driven Low on their next High to Low tranistiion.

2. Power-up latency <3ms.
3. Waveform shown for 100MHz

Third party brands and names are the property of their respective owners.
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Shared Pin Operation -
Input/Output Pins

The 1/0O pins designated by (input/output) on the 1CS9250-
23 serve as dual signal functions to the device. During initial
power-up, they act as input pins. The logic level (voltage)
that is present on these pins at this time is read and stored
into a 4-bit internal data latch. At the end of Power-On reset,
(see AC characteristics for timing values), the device changes
the mode of operations for these pins to an output function.
In this mode the pins produce the specified buffered clocks
to external loads.

To program (load) the internal configuration register for these
pins, a resistor is connected to either the VDD (logic 1)
power supply or the GND (logic 0) voltage potential. A 10
Kilohm(10K) resistor is used to provide both the solid CMOS
programming voltage needed during the power-up
programming period and to provide an insignificant load on
the output clock during the subsequent operating period.

Figs. 1 and 2 show the recommended means of implementing
this function. In Fig. 1 either one of the resistors is loaded
onto the board (selective stuffing) to configure the device’s
internal logic. Figs. 2a and b provide a single resistor loading
option where either solder spot tabs or a physical jumper
header may be used.

These figures illustrate the optimal PCB physical layout
options. These configuration resistors are of such a large
ohmic value that they do not effect the low impedance clock
signals. The layouts have been optimized to provide as little
impedance transition to the clock signal as possible, as it
passes through the programming resistor pad(s).

Viato __,
VDD
Logic 1
Programming Terminating
Resistor Resistor
Device AAAAA
Pad Clock Trace

Via to
GND

. ©

g «—— Logic Programming
Resistor

Fig. 1

Third party brands and names are the property of their respective owners.
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Ground
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Programming § Comitted Pad
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a T Clock Trace
Terminating
Resistor
Fig. 2a
PCB Copper
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Power  Configuration ower
Comitted Pads Comitted
PCB VIA \ PCB VIA
Oz Il= 10
$
b3
“Pad A
4 Clock Trace
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Fig. 2b

Third party brands and names are the property of their respective owners.
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General |12C serial interface information

The information in this section assumes familiarity with 1’C programming.
For more information, contact ICS for an 1°C programming application note.

How to Write: How to Read:

» Controller (host) sends a start bit. + Controller (host) will send start bit.

+ Controller (host) sends the write address D2 @ + Controller (host) sends the read address D3 o

» ICS clock will acknowledge * ICS clock will acknowledge

+ Controller (host) sends a dummy command code + ICS clock will send the byte count

+ ICS clock will acknowledge + Controller (host) acknowledges

+ Controller (host) sends a dummy byte count + ICS clock sends first byte (Byte 0) through byte 5

+ ICS clock will acknowledge + Controller (host) will need to acknowledge each byte
+ Controller (host) starts sending first byte (Byte 0) + Controller (host) will send a stop bit

through byte 5
» ICS clock will acknowledge each byte one at a time.

+ Controller (host) sends a Stop bit

How to Write:
Contgc:{!lsrB(iI:ost) ICS (Slave/Receiver) How to Read
Address Controller (Host) ICS (Slave/Receiver)
D2 Start Bit
ACK Address
Dummy Command Code D3
ACK ACK
Dummy Byte Count Byte Count
ACK ACK
Byte 0 Byte 0
ACK ACK
Byte 1 Byte 1
ACK ACK
Byte 2 Byte 2
ACK ACK
Byte 3 Byte 3
ACK ACK
Byte 4 Byte 4
ACK ACK
Byte 5 Byte 5
ACK ACK
Stop Bit Stop Bit
Notes:
1. The ICS clock generator is a slave/receiver, 1’C component. It can read back the data stored in the latches for

verification. Read-Back will support Intel PIIX4 "Block-Read" protocol.

The data transfer rate supported by this clock generator is 100K bits/sec or less (standard mode)

The input is operating at 3.3V logic levels.

The data byte format is 8 bit bytes.

To simplify the clock generator I°C interface, the protocol is set to use only "Block-Writes" from the controller. The
bytes must be accessed in sequential order from lowest to highest byte with the ability to stop after any complete byte
has been transferred. The Command code and Byte count shown above must be sent, but the data is ignored for those
two bytes. The data is loaded until a Stop sequence is issued.

6. At power-on, all registers are set to a default condition, as shown.

RAEE AN

Third party brands and names are the property of their respective owners.
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Byte 0: Functionality and frequency select register (Default=0)
(1 = enable, 0 = disable)

Bit Description PWD
. . CPUCLK SDRAM 3V66 IOAPIC
Bit (2.7:4) MHz MHz MHz PCICLK MHz
0 0 0 0 0 69.0 0 103.50 69.00 34.50 17.25
0 0 0 0 1 70.00 105.00 70.00 35.00 17.50
0 0 0 1 0 7100 106.50 71.00 35.50 17.75
0 0 0 1 1 66.90 100.35 66.90 33.45 16.73
0 0 1 0 0 7200 108.00 72.00 36.00 18.00
0 0 1 0 1 75.00 112.50 75.00 37.50 18.75
0 0 1 1 0 76.6 0 114.90 76.60 38.40 19.20
0 0 1 1 1 85.00 127.50 85.00 42.50 21.25
0 1 0 0 0 68.00 102.00 68.00 34.00 17.00
0 1 0 0 1 7400 111.00 74.00 37.00 18.50
0 1 0 1 0 140.0 0 140.00 70.00 35.00 17.50
0 1 0 1 1 13333 133.33 66.67 33.33 16.67
- 0 1 1 0 0 150.00 150.00 75.00 37.50 18.75 XXXXX
@ '7_4) 0 1 1 0 1 155.00 155.00 77.50 38.75 19.38 Note 1
o of 2| 12| 1] o] 16600 166.00 83.00 41.50 22.75
0 1 1 1 1 166.0 0 166.00 111.00 55.80 27.90
1 0 0 0 0 11177 111.77 74.52 37.26 18.63
1 0 0 0 1 104.7 8 104.78 69.86 34.93 17.46
1 0 0 1 0 109.51 109.51 73.01 36.50 18.25
1 0 0 1 1 10090 100.90 67.27 33.63 16.82
1 0 1 0 0 11700 117.00 78.50 39.25 19.63
1 0 1 0 1 12375 123.75 82.50 41.25 20.62
1 0 1 1 0 13333 133.33 88.89 44.44 22.22
1 0 1 1 1 14250 142.50 95.00 47.50 23.75
1 1 0 0 0 136.00 102.25 68.50 34.25 17.13
1 1 0 0 1 140.00 105.00 70.00 35.00 17.50
1 1 0 1 0 14300 107.50 72.00 36.00 18.00
1 1 0 1 1 13390 100.68 67.45 33.73 16.86
1 1 1 0 0 146.6 7 110.00 73.33 36.67 18.33
1 1 1 0 1 149.3 3 112.00 74.67 37.33 18.67
1 1 1 1 0 153.30 115.29 77.24 38.62 19.30
1 1 1 1 1 166.6 7 125.32 83.34 41.67 20.83
Bit 3 O-Frequency is selected by hardware select, latched inputs 0
1- Frequency is selected by Bit 2,6:4
Bit 1 0- Normal 1
1- Spread spectrum enable + 0.25% Center Spread
. 0- Running
BitO 1- Tristate all outputs 0
Notes:

1. Default at power-up will be for latched logic inputs to define frequency, as diplayed by Bit 3.

Third party brands and names are the property of their respective owners.
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Byte 1: Control Register
(1 = enable, 0 = disable)

Bit Pin# | PWD Description
Bit 7 - X FS3#
Bit 6 - X FSO#
Bit 5 - X FS2#
Bit 4 35 1 24MHz
Bit 3 - 1 (Reserved)
Bit 2 34 1 48MHz
Bit 1 - 1 (Reserved)
Bit 0 38 1 SDRAM_F

Byte 3: Control Register
(1 = enable, 0 = disable)

Bit Pin# | PWD Description
Bit 7 20 1 PCICLK 7
Bit 6 19 1 PCICLK 6
Bit 5 17 1 PCICLK5
Bit 4 16 1 PCICLK 4
Bit 3 15 1 PCICLK 3
Bit 2 13 1 PCICLK2
Bit 1 12 1 PCICLK 1
Bit 0 11 1 PCICLKO

Byte 5: Control Register
(1 = enable, 0 = disable)

Bit Pin# | PWD Description
Bit 7 - 1 (Reserved)
Bit 6 - 1 (Reserved)
Bit 5 - 1 (Reserved)
Bit 4 - 1 (Reserved)
Bit 3 26 1 SDRAM11
Bit 2 27 1 SDRAM10
Bit 1 30 1 SDRAM 9
Bit 0 31 1 SDRAM 8

Notes:

Byte 2: Control Register
(1 = enable, 0 = disable)

Bit Pin# | PWD Description
Bit 7 39 1 SDRAM 7
Bit 6 40 1 SDRAM 6
Bit 5 42 1 SDRAM 5
Bit 4 43 1 SDRAM 4
Bit 3 44 1 SDRAM 3
Bit 2 46 1 SDRAM2
Bit 1 47 1 SDRAM 1
Bit 0 48 1 SDRAM 0

Byte 4: Control Register
(1 = enable, 0 = disable)

Bit Pin# | PWD Description
Bit 7 - 1 (Reserved)
Bit 6 7 1 3v66 0
Bit 5 8 1 3Vve6 1
Bit 4 - X FSA#
Bit 3 54 1 IOAPIC
Bit 2 - X FS1#
Bit 1 1 1 CPUCLK1
Bit 0 52 1 CPUCLKO

1. Inactive means outputs are held LOW and are disabled from switching. These outputs are designed to be
configured at power-on and are not expected to be configured during the normal modes of operation.

2. PWD = Power on Default

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

Core Supply Voltage ....................... 4.6V

I/O Supply Voltage .. ....................... 3.6V

Logic Inputs ........coviiiiiininnna.. GND-0.5Vto Vpp+0.5V
Ambient Operating Temperature ............. 0°C to +70°C

Storage Temperature ....................... —65°C to +150°C

Case Temperature.......................... 115°C

Stresses above those listed under Absolute Maximum Ratings may cause permanent damage to the device. These ratings are
stress specifications only and functional operation of the device at these or any other conditions above those listed in the
operational sections of the specifications is not implied. Exposure to absolute maximum rating conditions for extended periods
may affect product reliability.

Group Timing Relationship Table

Group CPU 66MHz CPU 100MHz CPU 133MHz
Offset | Tolerance| Offset | Tolerance| Offset | Tolerance
CPU to SDRAM 2.5ns 500ps 5.0ns 500ps 0.0ns 500ps
CPU to 3V66 7.5ns 500ps 5.0ns 500ps 0.0ns 500ps
SDRAM to 3V66| 0.0ns 500ps 0.0ns 500ps 0.0ns 500ps
3V66 to PCI 15-35ns| 500ps | 1.5-35ns| 500ps | 1.5-3.5ns| - 500ps
PCI to PCI 0.0ns 1.0ns 0.0ns 1.0ns 0.0ns 1.0ns
USB & DOT Asynch N/A Asynch N/A Asynch N/A

Electrical Characteristics - Input/Supply/Common Output Parameters
Tao=0-70C; Supply Voltage Vpp =3.3 V +5%, VDDL=2.5 V+ 5%(unl ess otherwise stated)

PARAMETER SYMBOL CONDITIONS MIN [ TYP | MAX [UNITS
Input High Voltage Vin 2 Vppt0.3[ V
Input Low Voltage ViL V0.3 0.8 \%
Input High Current lin Vin= Vb -5 5 HA
Input Low Current lita Vin=0V; Inputswith no pull-up resistors -5 PA
Input Low Current liL2 Vin =0V; Inputswith pull-up resistors -200 HA

Operating Iopzzoe -~ |CL =0 pF; Select @ 66M 100 mA

Supply Current

Power Down Ippzsep  |CL =0 pF; With input addressto Vdd or GND 600 MA
Supply Current
Input frequency F Vpp=33V; 14318 MHz

Pin Inductance Lpin 7 nH

Input Capacitance! Cin Logic Inputs 5 pF
Cout QOut put pin capacitance 6 pF

Cinx X1 & X2 pins 27 45 pF

Transition Time! Tyas | TO 1st crossing of target Freg, 3 mS

Settling Time! Ts From 1<t crossing to 1% target Freq. 3 mS
Clk Stabilization* Tstas | FromVpp =3.3V to 1% target Freq. 3 mS

Delay tezmitpzy  |OUtput enable delay (all outputs) 1 10 ns
tpztpzy  |output disable delay (all outputs) 1 10 nS

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

Third party brands and names are the property of their respective owners.
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Electrical Characteristics - CPU
Ta=0-70C, Vpp. =2.5V +-5%; C, =10 - 20 pF (unless otherwise stated)

PARAMETER SYMBOL CONDITIONS MIN | TYP | MAX |UNITS
Output Impedance Rosost  [Vo=Vop* (0.5) 135 45 Q
Output Impedance Rosws®  |Vo=Voo*(0.5) 135 45 Q

Cutput High Voltage Vores lon=-1mA 2 \%
Output Low Voltage Voioe loo=1mA 04 \%
Qutput High Current loHoB Voiavin= 1.0V, Voygmax= 2.375V -27 -27 mA
Output Low Current loze |Vorawin=12V, VoLamax=0.3V 27 30 | mA
Rise Time togt  [Vo=04V,Voy=20V 0.4 1.6 ns
Fall Time gt  |Vou=04V,Vgq =20V 0.4 1.6 ns
Duty Cycle dogt  |Vr=125V 45 50 55 ns
Skew tyoss |V7=125V 175 | ps
tyege |Vr=125V 250 | ps
Jtter
1Guarenteed by design, not 100% tested in production.
Electricd Characterigics - 3V66
Tao=0-70C; Vpp=3.3V +/-5%; C, =10-30 pF (unless otherwise stated)

PARAMETER SYMBOL CONDITIONS MIN | TYP | MAX |UNITS
Output Impedance Rosit  |Vo=Vpo*(0.5) 12 55 Q
Output Impedance Rosuit |Vo=Vpp* (0.5) 12 55 Q

Output High Voltage| Vo |lon=-1mA 24 \%
Cutput Low Voltage Va1 loo =1mA 0.55 \%
Qutput High Current lom VOH@MIN=1.0V,VOH@MAX=3.135\] -33 -33 mA
Output Low Current lo VOL@MIN=1.95V,VOL@MAX=0.4 30 38 | mA
Rise Time tt Vo =04V,Voy=24V 0.4 1.6 ns
Fall Time ti Voi=24V,Vq =04V 0.4 1.6 ns
Duty Cycle dt V=15V 45 55 %
Skew tet  |[Vr=15V 175 | ps
Jitter tiyeqe |[VT=15V 500 ps

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

Third party brands and names are the property of their respective owners.
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Electrical Characteristics - IOAPIC

Tao=0-70C;Vpp.=2.5V +-5%; C_ =10 - 20 pF (unless otherwise stated)

PARAMETER SYMBOL CONDITIONS MIN | TYP | MAX |UNITS
Output Impedance | Rpsus®  |Vo=Vpo*(0.5) 9 30 Q
Output Impedance | Rpgws® |Vo=Vpo*(0.5) 9 30 Q

Output HighVoltage| Vouge [low=-5.5mA 2 \
Cutput Low Voltage Vol lo. =9.0mA 04 \Y
Qutput High Current loHas Voriamn =14V, Vaigmax =25V -36 -21 mA
Output Low Current loue  [Voremin=10V, Vo @max=0-2 36 31 | mA
Rise Time tragt Vo=04V,Vou=20V 04 16 nS
Fall Time tiagt Vou=2.0V,Vq =04V 04 16 nS
Duty Cycle dus®!  |Vr=125V 45 55 %
Jitter tiyeoe |Vr=125V 500 | pS
Guarenteed by design, not 100% tested in production.
Electrical Characteristics - SDRAM
Ta=0-70C; Vpp =Vpp. =3.3V +/-5%; C_ =20 - 30 pF (unless otherwi se stated)

PARAMETER SYMBOL CONDITIONS MIN | TYP | MAX |UNITS
Output Impedance Rosst  |Vo=Vpo* (0.5) 10 24 Q
Output Impedance Ross® Vo =Vpo* (0.5) 10 24 Q

Output High Voltage Vo lon=-1mA 24 Y,
Output Low Voltage Vois loo=1mA 04 Y,
Output High Current los — [Vonamin= 20V, Vouamax=3.135V 54 46 | mA
Qutput Low Current las Vaemn=10V, Vg guax=0.4V 54 53 mA
Rise Time Tl |V =04V,Vy=24V 0.4 1.6 ns
Fall Time Tl [Vou=24V,Vy =04V 0.4 1.6 ns
Duty Cycle Del |Vy=15V 45 55 %
Skew Test  |Vy=15V 250 | ps
Jitter tcyccyc |Vy=15V 250 ps

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

Third party brands and names are the property of their respective owners.
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Electricd Characterigtics - PCI
Ta=0-70C; Vpp=3.3V +-5%; C, = 10-30 pF (unless otherwise stated)

PARAMETER SYMBOL CONDITIONS MIN | TYP | MAX |UNITS
Output Impedance Rosit  [Vo=Vop* (0.5) 12 55 Q
Output Impedance Rosvit  |Vo=Vpp*(0.5) 12 55 Q

Cutput High Voltage Vot lon=-1mA 24 vV
Output Low Voltage Va1 |loo=1mA 055 | V
Qutput High Current lom VOH@MIN=1.0V,VOH@MAX=3.135\] -33 -33 mA
Output Low Current lon  |VOL@MIN=195V,VOL@MAX=0.4 30 38 | mA
Rise Time tt Vo =04V,Voy=24V 05 2 ns
Fall Time te! Vou=24V,Vq =04V 05 2 ns
Duty Cycle Ayt V=15V 45 55 %
Skew tgt  |Vr=15V 500 | ps
Jitter tiyeee |VT=15V 500 | ps

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

Electrical Characteristics - 48M, REF
TA =0-70C; VDD = VDDL =3.3V +-5%; CL =10-20 pF (Un|e$0thaVVi$ Sated)

PARAMETER SYMBOL CONDITIONS MIN | TYP | MAX |UNITS

Qutput Impedance Roses: -~ |Vo=Vpo* (0.5) 20 60 Q
Output Impedance Rosws® |Vo=Vpp*(05) 20 60 Q
Output High Voltage Vors lon=1mA 24 Y
Output Low Voltage Vois lop =-1mA 04 \

Output High Current lois |Vonawin=l V, Vorawax= 3-135 V -29 23 | mA

Output Low Current las Vo emin=1.95V, Vo guin=0.4 V 29 27 mA
Rise Time tgt Vo =04V,Voy=24V 18 4 nS

Fall Time b Vou=24V,Vq =04V 17 4 ns

Duty Cycle des!  |Vy=15V 45 55 %

Jitter tiyee. | Vr=15V; Fixed Clocks 500 | pS

tiyeye | Vr=15V; Ref Clocks 1000 | pS

Skew T Vr=15V 250 | pS

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

Third party brands and names are the property of their respective owners.
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ICS9250-23

Advance Information

Ons r5ns 50ns 75ns
1 1 1 1 1 1 1

CPU 66 Period

CPU/ITP/HCLK [66MHz (2.5V)] L [ | [ 1 [ 1 [ 1 1

[¢&——»| cPU 100 Period
CPU/ITP/HCLK [100MHz (2.5V)] | ] I ] I ] I ] I ] I ] I ] I ] |

[¢———»| SDRAM 100 Period
SDRAM [1:9] & DCLKWR [100MHz (3.3V)] | | ] | ] | ] | ] | ] | ] I ] | |
| |« 3v66-PCI
3V66 Link (ICH / MGCH) [66MHz (3.3V)] | ] I ] I ] I ] I 1 I
PCI [1:5] LPC/SIO [33MHz (3.3V)] _[] 1 1 1 [ 1
Ref Clock [14.318MHz (3.3V)] | L [

UsB[48MHz(3.3v) T o I . T — L
APCI (CPU/MCH) [16.67MHz (2.5V)] | | [

Group Offset Waveforms

Third party brands and names are the property of their respective owners.
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ICS9250-23

Advance Information

.035 <D/2>»> 2.36
10451 0.40/0.50 DIA. DIA. PIN
ZE
Q00 0L~ . TN
& 055 ¥
E/2
E v < D
TOP VIEW BOTTOM VIEW
[«
-
=1 / )| 1 L ,
1f 2] . g C
v N AW
: N
SEE f A
<«——[D] E,E/’:L'g‘e DETAIL “A”
SIDE VIEW END VIEW
A1
PARTING LINE (
013
018
L .034 | 018 15
1040
k c | 024 2
o DETAIL “A”
SYMBOL COMMON DIMENSIONS VARIATIONS D N
MIN. NOM. MAX. MIN. NOM. | MAX.
A .095 101 110 AD 720 725 .730 56
Al .008 .012 .016
A2 .088 .090 .092
B .008 .010 .0135
C .005 - .010
D See Variations
E 202 | 29 299
e 0.025 BSC
H 400 406 410
h .010 .013 .016
L .024 .032 .040
N See Variations
0 0° 5° 8°
X .085 .093 .100

Ordering Information SSOP Package

ICS9250yF-23

Example:

ICS XXXX yF -PPP

—— Pattern Number (2 or 3 digit number for parts with ROM code patterns)

Package Type
F=SSOP

Revision Designator

Device Type (consists of 3 or 4 digit numbers)

Prefix
ICS, AV = Standard Device

Third party brands and names are the property of their respective owners. ADVANCE INFORMATION documents contain information on products
15 in the formative or design phase development. Characteristic data apd

other specifications are design goals. ICS reserves the right to change or

discontinue these products without notice.




