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Block Diagram

PentiumPro is a trademark of Intel Corporation
I2C is a trademark of Philips Corporation

Low Skew Buffers

0256D—05/02/02

Pin Configuration

The ICS9179B-01 generates SDRAM clock buffers
required for high speed RISC or CISC microprocessor
systems such as Intel  PentiumPro or Pentium II. An
output enable is provided for testability.

The device is a buffer with low output to output skew. This
is a Fanout buffer device, not using an internal PLL. This
buffer can also be a feedback to an external PLL stage for
phase synchronization to a master clock.

The individual clock outputs are addressable through I2C
to be enabled, or stopped in a low state for reduced EMI
when the lines are not needed.

• High speed, low noise non-inverting (0:17) buffer for
SDRAM clock buffer applications.

• Supports up to four SDRAM DIMMS
• Synchronous clocks skew matched to 250ps

window on SDRAM.
• I2C Serial Configuration interface to allow individual

clocks to be stopped.
• Multiple VDD, VSS pins for noise reduction
• Tri-state pin for testing
• Custom configurations available
• 3.0V – 3.7V supply range
• 48-pin SSOP package

48-Pin SSOP
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Pin Descriptions

Power Groups
VDD = Power supply for SDRAM buffer
VDDS = Power supply for I2C circuitry

REBMUNNIP EMANNIP EPYT NOITPIRCSED
9,8,5,4 )3:0(MARDS TUO stuptuokcolc0etyBMARDS 1

81,71,41,31 )7:4(MARDS TUO stuptuokcolc1etyBMARDS 1

63,53,23,13 )11:8(MARDS TUO stuptuokcolc2etyBMARDS 1

54,44,14,04 )51:21(MARDS TUO stuptuokcolc3etyBMARDS 1

82,12 )71:61(MARDS TUO .kcabdeefrofelbaesustuptuokcolcMARDS 1

11 NI_FUB NI sreffubroftupnI

83 EO NI lanretnisaH.WOLdlehnehwstuptuollasetats-irT
.pu-llup 2

42 ATADS O/I IrofnipataD 2 yrtiucricC 3

52 KLCS O/I IrofnipkcolC 2 yrtiucricC 3

,61,21,7,3
,73,33,92,02

64,24
DDV RWP reffubMARDSrofylppusrewoPV3.3

,91,51,01,6
,43,03,72,22

34,93
DNG RWP reffubMARDSrofdnuorG

32 SDDV RWP IrofylppusrewoPV3.3 2 yrtiucricC
62 SDNG RWP IrofdnuorG 2 yrtiucricC

84,74,2,1 C/N - detcennocyllanretnitonerasniP

Notes:
1. At power up all eighteen SDRAM outputs are enabled and active.
2. OE has a 100K Ohm internal pull-up resistor to keep all outputs active.
3. The SDATA and SCLK inputs both also have internal pull-up resistors with values above 100K Ohms as well

for complete platform flexibility.

Ground Groups
GND = Ground for SDRAM buffer
GNDS = Ground for I2C circuitry
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VDD
This is the power supply to the internal core logic of the
device as well as the clock output buffers for
SDRAM(0:17).

This pin operates at 3.3V volts. Clocks from the listed
buffers that it supplies will have a voltage swing from
Ground to this level.  For the actual guaranteed high and
low voltage levels for the Clocks, please consult the DC
parameter table in this data sheet.

GND
This is the power supply ground (common or negative)
return pin for the internal core logic and all the output
buffers.

SDRAM(0:17)
These Output Clocks are use to drive Dynamic RAM’s
and are low skew copies of the CPU Clocks.  The voltage
swing of the SDRAM’s output is controlled by the supply
voltage that is applied to VDD of the device, operates at
3.3 volts.

I2C
The SDATA and SCLOCK Inputs are use to program the
device.  The clock generator is a slave-receiver device in
the I2C protocol. It will allow read-back of the registers.
See configuration map for register functions. The I2C
specification in Philips I2C Peripherals Data Handbook
(1996) should be followed.

BUF_IN
Input for Fanout buffers (SDRAM 0:17).

OE
OE tristates all outputs when held low.

VDDS
This is the power supply to I2C circuitry.

GNDS
This is the ground to I2C circuitry.

Technical Pin Function Descriptions
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Serial Configuration Command Bitmaps
Byte 0: SDRAM Clock Register

A. For the clock generator to be addressed by an I2C controller, the following address must be sent as a start
sequence, with an acknowledge bit between each byte.

B. The clock generator is a slave/receiver I2C component. It can "read back "(in Philips I2C protocol)  the data stored
in the latches for verification. (set R/W# to 1 above).  There is no BYTE count supported, so it does not meet
the Intel SMB PIIX4 protocol.

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

D. The input is operating at 3.3V logic levels.

E. The data byte format is 8 bit bytes.

F. To simplify the clock generator I2C 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.

G. In the power down mode (PWR_DWN# Low), the SDATA and SCLK pins are tristated and the internal data latches
maintain all prior programming information.

H. At power-on, all registers are set to a default condition. Bytes 0 through 2 default to a 1 (Enabled output state).

General I2C serial interface information

Notes:  1 = Enabled;  0 = Disabled, outputs held low

Then Byte 0, 1, 2, etc in
sequence until STOP.

rotareneGkcolC
)stib7(sserddA

KCA
stib8+
ymmud
dnammoc

edoc

KCA
stib8+

etyBymmud
tnuoc

KCA#W/R&)0:6(A

2D )H(

TIB #NIP DWP NOITPIRCSED
7tiB 81 1 7MARDS

)tcanI/tcA(
6tiB 71 1 6MARDS

)tcanI/tcA(
5tiB 41 1 5MARDS

)tcanI/tcA(
4tiB 31 1 4MARDS

)tcanI/tcA(
3tiB 9 1 3MARDS

)tcanI/tcA(
2tiB 8 1 2MARDS

)tcanI/tcA(
1tiB 5 1 1MARDS

)tcanI/tcA(
0tiB 4 1 0MARDS

)tcanI/tcA(

Byte 0, 1, 2, etc in sequence until STOP.

rotareneGkcolC
)stib7(sserddA

KCA 0etyB KCA 1etyB KCA#W/R&)0:6(A

3D )H(

Note:  PWD = Power-Up Default
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Byte 1: SDRAM Clock Register

Functionality

Notes:  1 = Enabled;  0 = Disabled, outputs held low

Byte 2: PCICLK Clock Register

Notes:  1 = Enabled;  0 = Disabled, outputs held low

TIB #NIP DWP NOITPIRCSED

7tiB 82 1 71MARDS
)tcanI/tcA(

6tiB 12 1 61MARDS
)tcanI/tcA(

5tiB - 1 devreseR
4tiB - 1 devreseR
3tiB - 1 devreseR
2tiB - 1 devreseR
1tiB - 1 devreseR
0tiB - 1 devreseR

#EO )3:0(MARDS )7:4(MARDS )11:8(MARDS MARDS
)51:21(

MARDS
)71:61(

0 Z-iH Z-iH Z-iH Z-iH Z-iH

1 NI_FUBX1 NI_FUBX1 NI_FUBX1 NI_FUBX1 NI_FUBX1

TIB #NIP DWP NOITPIRCSED

7tiB 54 1 51MARDS
)tcanI/tcA(

6tiB 44 1 41MARDS
)tcanI/tcA(

5tiB 14 1 31MARDS
)tcanI/tcA(

4tiB 04 1 21MARDS
)tcanI/tcA(

3tiB 63 1 11MARDS
))tcanI/tcA(

2tiB 53 1 01MARDS
)tcanI/tcA(

1tiB 23 1 9MARDS
)tcanI/tcA(

0tiB 13 1 8MARDS
))tcanI/tcA(

ICS9179B-01 Power Management
The values below are estimates of target specifications.

noitidnoC

noitpmusnocylppusV3.3xaM
sdaolpacetercsidxaM

V564.3=DDV
DNGroDDV=stupnicitatsllA

edoMkcolCoN
ro1DDV-NI_FUB(

)DNG
I2 evitcAyrtiucriCC

Am3

zHM66evitcA
)zHM66.66=NI_FUB( Am511

zHM001evitcA
)zHM00.001=NI_FUB( Am081

Note:  PWD = Power-Up Default
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Absolute Maximum Ratings

Supply Voltage . . . . . . . . . . . . . . . . . . . . . . . 7.0 V

Logic Inputs . . . . . . . . . . . . . . . . . . . . . . . . . GND –0.5 V to  VDD +0.5 V

Ambient Operating Temperature . . . . . . . . . . 0°C to +70°C

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

Electrical Characteristics - Input & Supply
TA = 0 - 70C; 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 uA

IIL VIN = 0 V; Inputs with no pull-up resistors -5 uA

IIL VIN = 0 V; Inputs with 100K pull-up resisto -60 -33 uA

IDD1 CL = 0 pF; FIN @ 66M 80 120 mA

IDD2 CL = 0 pF; FIN @ 100M 120 180 mA

IDD3 CL = 30 pF; RS=33W; FIN @ 66M 180 260 mA

IDD4 CL = 30 pF; RS=33W; FIN @ 100M 240 360 mA

IDD5 Stopped, input at 0 or VDD 500 µA

Input frequency Fi
1 VDD = 3.3 V; All Outputs Loaded 10 150 MHz

Input Capacitance CIN
1 Logic Inputs 5 pF

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

Input Low Current

Operating Supply 
Current
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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 RDSP VO = VDD*(0.5) 10 24 W

Output Impedance RDSN VO = VDD*(0.5) 10 24 W

Output High Voltage VOH IOH = -36 mA 2.4 3 V

Output Low Voltage VOL IOL = 23 mA 0.27 0.4 V

Output High Current IOH VOH = 2.0 V -115 -54 mA

Output Low Current IOL VOL = 0.8 V 40 57 mA

Rise Time1 Tr VOL = 0.4 V, VOH = 2.4 V 0.5 0.95 1.33 ns

Fall Time1 Tf VOH = 2.4 V, VOL = 0.4 V 0.5 0.95 1.33 ns

Duty Cycle1 Dt VT = 1.5 V 45 51 55 %

Skew1 Tsk VT = 1.5 V 110 250 ps

TPROP VT = 1.5 V 1 5 6 ns

Propagation1 TPROPEN VT = 1.5 V 1 8 ns
TPROPDIS VT = 1.5 V 1 8 ns

1Guarenteed by design, not 100% tested in production.
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General Layout Precautions:
1) Use a ground plane on the top

layer of the PCB in all areas not
used by traces.

2) Make all power traces and vias as
wide as possible to lower
inductance.

Notes:
1  All clock outputs should have

series terminating resistor. Not
shown in all places to improve
readibility of diagram

2 Optional EMI capacitor should be
used on all CPU, SDRAM, and PCI
outputs.

Capacitor Values:
All unmarked capacitors are 0.01µF ceramic
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 SSOP Package

Ordering Information

ICS9179BF-01

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

Package Type
    F=SSOP

Device Type (consists of 3 or 4 digit numbers)

Prefix
     ICS, AV = Standard Device

Example:

ICS  XXXX  F  -  PPP

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

A 590. 101. 011. CA 026. 526. 036. 84
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.


