Integrated
Circuit
Systems, Inc.

1CS9248-185

Frequency Generator & Integrated Buffers for PENTIUM/Pro™ & K6

Recommended Application:

VIA PM133 chipset

Output Features:

+ 2-CPUs@25V

» 5-SDRAM @3.3V

+ 3-PCl@3.3V,

* 1-48MHz, @3.3V fixed.

* 2-REF@3.3V,14.318MHz.

Features:

* Upto 133MHz frequency support

*  Support power management: PCI_STOP& CLK_STOP
»  Spread spectrum for EMI control (-0.5% down spread).
*  Usesexternal 14.318MHzcrystal

* FSpinsfor frequency select

K ey Specifications:

* CPU-PCI Skew: 1-4ns

*  PCI-PCI Skew: +500ps

* CPU-CPU Skew: +175ps

»  CPU Jitter: 250ps(cyc-cyc)

» PCl Jitter: 500ps(cyc-cyc)
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Pin Configuration

vob — 1 ™~ 28— REFUFREE_SEL*
REFO —f 2 27 }— VDDL
GND — 3 26 — CPUCLKO/_F
X1 — 4 o 25 = CPUCLK1
x2 — 5 e 24 — GND
., vobpcl — 6 - 23 |— CLK_STOP#
*PCICLK_F —{ 7 X 22 |— SDRAMO/_F
GND — 8 8 21 |— SDRAM1
L2ES1/PCICLKO —{ 9 %) 20 |— SDRAM2
BUFFER_IN =110 O 19 — GND
'PCICLK1 —{11 18 }— VDDSDR
PCl_STOP# = 12 17 }— SDRAM3
GND =413 16 j— SDRAM4
*FS0/48MHz —] 14 15 |— VvDD48

28-Pin SSOP/TSSOP

* Internal Pull-up Resistor of 120K to VDD
1. These pinwill have 2X drive strength
2.FSlis apull down

Frequency Select

FS1 | FSO | CPUCLK | PCICLK gp?‘é"ag
0 0 66.66 33.33 -0.5%
0 1 | 10000 | 3333 -0.5%
1 0 97.00 32.33 -0.5%
1 1 | 13333 | 3333 -0.5%

Pentium is a trademark of Intel Corporation
12C is a trademark of Philips Corporation

9248-185RevC - 10/25/01

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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General Description

The 1CS9248-185 is the single chip clock solution for Notebook designs using the 440BX or the VIA Apollo Pro 133 style
chipset. It provides all necessary clock signals for such a system. The 1CS9248-185 provides CPU and PCI clocks with
continous spread spectrum. The | CS9248-185 employsaproprietary closed loop design, which tightly control sthe percentage
of spreading over process and temperature variations.

Pin Descriptions

PIN
NUMBER PIN NAME TYPE DESCRIPTION
1, 6, 15,18, | VDD PWR | Power supply, nominal 3.3V
14.318 Mhz reference clock.This REF output is the STRONGER buffer
2 REFO ouT for ISA BUS loads
3, 8,13,
19 24 GND PWR | Ground
4 X1 IN Crystal input, has internal load cap (36pF) and feedback resistor from X2
5 X2 OUT | Crystal output, nominally 14.318MHz.
7 PCICLK_F OUT | Free running PCI clock not affected by PCl_STOP# for power management.
9 FS1t2 IN Frequency select pin. Latched Input.
PCICLKO OUT | PCI clock output. Synchronous to CPU clocks with 1-4ns skew (CPU early)
10 BUFFER IN IN Input to Fanout Buffers for SDRAM outputs.
11 PCICLK1 OUT | PCI clock output. Synchronous to CPU clocks with 1-4ns skew (CPU early)
Halts PCICLK clocks at logic O level, when input low
12 PCI_STOP# IN (In mobile mode, MODE=0)
14 FSO* 2 IN Frequency select pin. Latched Input
48MHz OUT | 48MHz output clock
16, 17, 20, ) SDRAM clock outputs, Fanout Buffer outputs from BUFFER IN pin
21 |SPRAM (41) OUT | (controlled by chipset).
22 SDRAMO/_F OUT | Either free running SDRAM or stoppable depending on FREE_SEL
This asynchronous input halts CPUCLKs, & SDRAMs at logic "0" level
23 CLK_STOP# IN when driven low.
25 CPUCLK1 OUT | CPU clock output, powered by VDDL
26 CPUCLKO/_F OUT | Either free running CPUCLK or stoppable depending on FREE_SEL
27 VDDL PWR | Supply for CPU clocks 2.5V
Selects CPUCLKO/_F and SDRAMO/_F to be either free running or
o8 FREE_SEL IN stoppable by CLK_STOP# When FREE_SEL is set to (0) low the above
clocks are free running - when set to (1) high, the clocks are stoppable.
REF1 OUT |14.318 MHz reference clock.
Notes:

1:  Interna Pull-up Resistor of 120K to 3.3V on indicated inputs
2:  Bidirectional input/output pins, input logic levels are latched at internal power-on-reset. Use 10K ohm resistor
to program logic Hi to VDD or GND for logic low.




1CS9248-185

Absolute Maximum Ratings

SupplyVoltage. . ...t 55V

Logiclnputs. . ... GND 0.5V to Vpp +0.5V
Ambient Operating Temperature .. .......... 0°Cto +70°C
CaseTemperature .............ccoivnan... 115°C

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

Stressesabovethoselisted under Absol ute MaximumRatings may cause permanent damageto thedevice. Theseratingsarestress
specifications only and functional operation of the device at these or any other conditions above those listed in the operational
sections of the specificationsis not implied. Exposure to absol ute maximum rating conditions for extended periods may affect
product reliability.

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

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS
Input High Voltage Vi 2 Vpp+0.3 \%
Input Low Voltage Vi V0.3 0.8 \%
Operating Supply C, =30 pF; Select @ 66MHz 63 150

Current Ippazor  |CL = 30 pF; Select @ 100MHz 67 170 mA
C, = 30 pF; Select @ 133MHz 73 180
Powerdown Current |ppPo CL = 0 pF; Input address VDD or GND 600 A

Input Freguency F Vpp =33V 12 14.318 16 MHz

Input Capacitancel Cn Logic Inputs 5 pF
Cinx X1& X2 pins 27 36 45 pF

Clk Stabilization* Toas  |FromVpp = 3.3V to 1% target Freq. 55 ms
Skew tepupon  |V1=15V 1 28 4 ns

'Guaranteed by design, not 100% tested in production.
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Electrical Characteristics - CPU
To=0-70C; Vpp = 3.3V +/-5%; C_ =20 pF

PARAMETER SYMBOL CONDITIONS MIN TYP | MAX |UNITS
Output High Voltage Voroa  |lon =-20 mA 24 | 285 v
Output Low Voltage Vooa  |loL=12mA 031 | 04 v
Output High Current lonza  |Von =20V -45 27 | ma
Output Low Current loioa  |Vo =08V 22 29 mA

Rise Time" toa  |Vo =04V, Vg, =24V 0.9 16 ns
Fall Time" tha  |Vou=24V,Vy =04V 1 16 ns
Duty Cycle! doa  |Vy;=15V 45 50 55 %

Skew window" tyon  |Vi=15V 35 175 ps
Jitter, Cycle-to-cyde’ | tocowa [V=15V Dram not running, CPU=66.6MHz 123 | 150 | ps
Jitter, Cycleto-cycle’ [t cqen |Vr=15V Dramrunning 119 | 250 | ps

'Guaranteed by design, not 100% tested in production.
Electrical Characteristics - CPU
T,o=0-70C; VDDL= 25V, +/-5%; C, = 20 pF

PARAMETER SYMBOL CONDITIONS MIN TYP | MAX [UNITS
Output High Voltage V oroa oy =-20 MA 2 2.3 \%
Output Low Voltage Voion lop = 12mA 0.31 04 \%
Output High Current | onoa Vou =20V -39 -21 mA

Output Low Current loLoa Vo =08V 22 26 mA
Rise Time* ton Vo =04V, Vou=20V 0.96 1.6 ns

Fall Time' tion Vo =20V, Vg =04V 106 | 16 ns
Duty Cycle* doa  |Vy=125V 45 | 503 | 55 %
Skew window™ tyon V=125V 35 175 ps
Jitter, Cydeto-cycle' | t.cqwma |Vy=1.25V Dram not running 123 150 ps
Jitter, Cycle-to-cycle' toyooeea  |V7=1.25V Dram running 119 250 ps

'Guaranteed by design, not 100% tested in production.
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Electrical Characteristics - PCI
To=0-70C;Vpp =33V ,VDDL =25V, +-5%; C, = 30 pF

PARAMETER SYMBOL CONDITIONS MIN TYP | MAX |UNITS
Output High Voltage Vo oy =-18 mA 24 3 \%
Output Low Voltage Vo1 loo =94 mA 0.2 0.4 \%
Output High Current l o Voy =20V -62 -33 mA
Output Low Current o1 Vo =08V 38 43 mA

Rise Time* t Vo =04V, Vg,=24V 151 ns
Fall Time" t Vou=24V,Vg =04V 147 ns
Duty Cycle* dy V=15V 45 50.1 55 %
Skew window™ tya V;=15V 58 500 | ps
Jitter, Cycleto cycle toyde V=15V 145 500 ps
'Guaranteed by design, not 100% tested in production.
Electrical Characteristics - SDRAM
Tao=0-70C; Vpp=3.3V,VDDL=2.50V, +/-5%; C, = 30 pF
PARAMETER SYMBOL CONDITIONS MIN | TYP | MAX |UNITS
Output High Voltage Vous lon =-28 MA 2.4 3 \%
Output Low Voltage Vois lor =19 MA 0.3 0.4 \
Output High Current lons Vou=20V -69 -46 mA
Output Low Current lols Vo =08V 32 42 mA
Rise Time! Tis VoL=04V,Voy =24V 1.07 13 ns
Fall Time Tis Vou=24V,Vy =04V 1.3 2 ns
Duty Cycle' Dg V=15V 45 50.8 55 %
Skew window® Tas V=15V 104 | 250 ps
) 1
Eutemooupw | T [Vr=18V s |

'Guaranteed by design, not 100% tested in production.
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Electrical Characteristics - REF
To=0-70C; Vpp = 3.3V, VDDL= 2.5V +/-5%; C, = 10 - 20 pF (unless otherwise stated)

PARAMETER SYMBOL CONDITIONS MIN | TYP | MAX |UNITS
Output High Voltage Vous log =-14 mA 24 2.6 \%
Output L ow Voltage Vous lop =6 MA 0.22 0.4 \%
Output High Current lons Vou =20V -32 -20 mA
Output Low Current los Vo =08V 16 22 mA

Rise Time ts Vo=04V, Vg =24V 211 4 ns
Fall Time' tis Vo =24V, Vo =04V 2.14 4 ns
Duty Cycle" O V=15V 45 | 521 | 55 %
Jitter, cycleto cycl et tioycles V=15V -600 848 1000 ps
'Guaranteed by design, not 100% tested in production.
Electrical Characteristics - 48MHz
T,=0-70C; Vpp=3.3V,VDDL=2.5V +/-5%; C, =10 - 20 pF (unless otherwise stated)

PARAMETER SYMBOL CONDITIONS MIN | TYP | MAX |UNITS
Output High Voltage Vous oy =-14 mA 24 2.6 \%
Output Low Voltage Vois lop =6 MA 0.22 0.4 \%
Output High Current lons Vou=20V -32 -20 mA
Output Low Current los Vo =08V 16 22 mA

Rise Time' ts Vo=04V, Vg, =24V 1.79 4 ns
Fall Time' ts Vou=24V,Vgy =04V 1.92 4 ns
Duty Cycle* Os V=15V 45 50.8 55 %
Jitter, cycleto cycle licycle V=15V 267 500 ps

'Guaranteed by design, not 100% tested in production.
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CLK_STOP# Timing Diagram

CLK_STOP# is an asychronous input to the clock synthesizer. It is used to turn off the CPU clocks for low power operation.
CLK_STOP#issynchronized by thel CS9248-185. Theminimum that the CPU clock isenabled (CLK_STOP# high pulse) is100
CPU clocks. All other clockswill continueto run whilethe CPU clocksaredisabled. The CPU clockswill alwaysbe stoppedin

alow state and start in such a manner that guarantees the high pulse width isafull pulse. CPU clock on latency islessthan 4
CPU clocksand CPU clock off latency islessthan 4 CPU clocks.

INTERNAL ;:}
CPUCLK
PCICLK

/ey e\

PCI_STOP# (High) <

SDRAM
CPUCLK

CPUCLK _F
SDRAM_F

Notes:
1. All timing is referenced to the internal CPU clock.

2. CLK_STOP# is an asynchronous input and metastable conditions may exist. This signal is synchronized
to the CPU clocks inside the | CS9248-185.

3. All other clocks continue to run undisturbed.
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PCl_STOP# Timing Diagram

PCl_STOP# is an asynchronousinput to the | CS9248-185. It isused to turn off the PCICLK clocksfor low power operation.
PCI_STOP# is synchronized by the | CS9248-185 internally. The minimum that the PCICLK clocks are enabled (PCI_STOP#
high pulse) isat least 10 PCICLK clocks. PCICLK clocks are stopped in alow state and started with afull high pulse width
guaranteed. PCICLK clock onlatency cyclesareonly threerising PCICLK clocks, off latency isone PCICLK clock.

CPUCLK
(Internal)

<
PCICLK_F J ’_\

(Internal)

L
PCICLK_F
(Free-running)

CLK_STOP#

v / { \
PCI_STOP# i

PCICLK [6:0]

} < I

Notes:

1. All timing isreferenced to the Internal CPUCLK (defined asinside the |CS9248 device.)

2. PCI_STOP# is an asynchronous input, and metastable conditions may exist. This signal is required to be synchronized
inside the |CS9248.

3. All other clocks continue to run undisturbed.

4. CLK_STOP# is shown in a high (true) state.
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Shared Pin Operation -
Input/Output Pins

The 1/O pins designated by (input/output) serve as dual
signal functionsto the device. During initial power-up, they
act asinput pins. The logic level (voltage) that is present on
these pins at thistime isread and stored into a 5-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 |oads.

Toprogram (load) theinternal configuration register for these
pins, aresistor isconnectedto either theVVDD (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.

Figure 1 shows ameans of implementing thisfunction when
aswitch or 2 pin header is used. With no jumper isinstalled
the pin will be pulled high. With the jumper in place the pin
will be pulled low. If programmability isnot necessary, than
only asingleresistor isnecessary. Theprogramming resistors
should be located close to the series termination resistor to
minimizethecurrentloop area. Itismoreimportant tolocate
the series termination resistor close to the driver than the
programming resistor.

Programming

Pad

Header \ P
Via to Gnd . :

@
DEVICe ------

Series Term. Res.

<4— Viato
VDD

2K 0

8.2K [

Clock trace to load

Fig. 1
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|:| I:I I:I |:| % In Millimeters In Inches
p N L SYMBOL | COMMON DIMENSIONS| COMMON DIMENSIONS
MIN MAX MIN MAX
T A -- 2.00 - .079
El E Al 0.05 -- .002 --
NOEX Ty l A2 1.65 1.85 065 073
I:I:I:I:Z. b 0.22 0.38 .009 .015
= =] “ c 0.09 0.25 .0035 .010
D SEE VARIATIONS SEE VARIATIONS
E 7.40 8.20 291 .323
E1l 5.00 5.60 197 .220
e 0.65 BASIC 0.0256 BASIC
L 055 | 095 022 | 037
N SEE VARIATIONS SEE VARIATIONS
a 0° ] 8° 0° | 8°
VARIATIONS
N D mm. D (inch)
MIN MAX MIN MAX
E 28 9.90 10.50 .390 413
Reference Doc.: JEDEC Publication 95, MO-150
10-0033

209 mil SSOP

Ordering Information
|ICS9248yF-185-T

Example:

ICS XXXX y F - PPP -
-

L Designation for tape and reel packaging

Pattern Number (2 or 3 digit number for partswith ROM code patterns)

Package Type
F=SSOP

Revision Designator (will not correlate with datasheet revision)

Device Type (consists of 3 or 4 digit numbers)

Prefix
ICS, AV = Standard Device

ICS reserves the right to make changes in the device data identified in

10 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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— In Millimeters In Inches
ﬂ ﬂ ﬂ ﬂ —f_ SYMBOL | COMMON DIMENSIONS | COMMON DIMENSIONS
L MIN MAX MIN MAX
A - 1.20 - 047
El Al 0.05 0.15 .002 .006
}E‘REEE\X l A2 0.80 1.05 .032 041
b 0.19 0.30 .007 012
c 0.09 0.20 .0035 .008
D SEE VARIATIONS SEE VARIATIONS
’\ E 6.40 BASIC 0.252 BASIC

—>||ea El 430 | 450 169 | a77

e 0.65 BASIC 0.0256 BASIC
L 045 | 075 018 | .o30
N SEE VARIATIONS SEE VARIATIONS

a 0° 8° 0° 8°

A2 AT
aaa -- 0.10 -- .004
A
i El;ﬂﬁ MY VARIATIONS
v [-c-] .
[ N D mm. D (inch)

€] _J ‘ MIN MAX MIN MAX
b=» [+ 28 9.60 9.80 378 386

10-0035

4.40 mm. Body, 0.65 mm. pitch TSSOP
(173 mil) (0.0256 Inch)

Ordering Information
1ICS9248yG-185-T

Example:

ICS XXXX y G -PPP-T

Package Type
G=TSSOP

Prefix
ICS, AV = Standard Device

Reference Doc.: JEDEC Publication 95, MO-153

L Designation for tape and reel packaging
Pattern Number (2 or 3 digit number for partswith ROM code patterns)

Revision Designator (will not correlate with datasheet revision)

Device Type (consists of 3 or 4 digit numbers)

11

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.




