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• 3.3 or 5.0 volt supply operation

• ±500 skew (max) between input and outputs

• ±250ps skew (max) between outputs

• 10 symmetric, TLL-compatible outputs

• 28-pin SOIC package

• High drive, 40mA outputs

• Power-down option

• Output frequency range 25 MHz to 120 MHz

• Input frequency range 25 MHz to 100 MHz

• Ideal for PCI bus applications
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The IC9176C-03 is designed specifically  to support the
tight timing requirements of high-performance
microprocessors and chip sets.  Because the jitter of the
device is limited to ±250ps, the ICS9176C-03 is ideal for
clocking Pentium™ systems.  the 10 high drive (40mA), low-
skew (±250ps) outputs make the ICS9176C-03 a perfect fit
for PCI clocking requirements.

The ICS9176C-03 has 10 outputs synchronized in phase and
frequency to an input clock.  The internal phase locked loop
(PLL) acts either as 1X clock multiplier or a 1/2X clock
multiplier depending on the state of the input control pins T0
and T1.  With metal mask options, any type of ratio between
the input clock and output clock can be achieved, including
2X.

The PLL maintains the phase frequency relationship between
the input clock and the outputs by externally feeding back
FBOUT to FBIN.  Any change in the input will be tracked by
all 10 outputs.  However, the change at the outputs will
happen smoothly so no glitches will be present on any driven
input.    The PLL circuitry matches rising edges of the input
clock and the output clock.  Since the input to FBIN skew is
guarenteed to ±500ps, the part acts as a "zero delay" buffer.

The ICS9176C-03 has a total of eleven ouputs.  Of these,
FBOUT is dedicated as the feedback into the PLL and another,
Q/2, has an output frequency half that of the remaining nine.
These nine outputs can either by running at the same speed as
the input, or at half the frequency of the input.  With Q/2 as
the feedback  to FBIN, the nine 'Q' outputs will be running at
twice the input frequency in the normal divide-by-1 mode.
In this case, the output can go to 120 MHz with a 60 MHz
input clock.  The maximum rise and fall time of an output is
14ns and each is TTL-compatible with a 40mA symmetric
drive.

The ICS9176C-03 is fabricated using CMOS technology
which results in much lower power consumption and cost
compared with the gallium arsenide based 1086E.  The typical
operating current for the ICS9176C-03 is 60mA versus 115mA
for the GA1086E.
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rebmuN emaN epyT noitpircseD
1 DNG - DNUORG
2 8Q tuptuO .8kcolctuptuO
3 9Q tuptuO 9kcolctuptuO
4 DDV - ylppusrewoP
5 DNG - DNUORG
6 CN - .tcennoCoN
7 CN - .tcennoCoN
8 DDV - .ylppusrewoP
9 KLC tupnI .kcolcecnereferroftupnI
01 1T tupnI .edomtsetro,nwod-rewop,noitarepolamronstceles1T
11 NIBF tupnI .TUOBFtuptuomorfTUPNIKCABDEEF
21 0T tupnI .edomtsetro,nwod-reweop,noitarepolamronstceles0T
31 DDV - .ylppuSrewoP
41 2/Q tuptuO .tuptuokcolc-flaH
51 DNG - .DNUORG
61 TUOBF tuptuO .NIBFtupniotTUPTUOKCABDEEF
71 1Q tuptuO .1kcolctuptuO
81 DDV - .ylppuSrewoP
91 DNG - .DNUORG
02 2Q tuptuO .2kcolctuptuO
12 3Q tuptuO .3kcolctuptuO
22 DDV - .ylppuSrewoP
32 4Q tuptuO .4kcolctuptuO
42 5Q tuptuO .5kcolctuptuO
52 DNG - .DNUORG
62 DDV - ylppuSrewoP
72 6Q tuptuO .6kcolctuptuO
82 7Q tuptuO .7kcolctuptuO
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Timing in Divide by1 Mode

Timing in Divide by 2 Mode

Timing in Divide by 2 Mode

Note: In test mode, the VCOs are bypassed.  The test clock input is simply buffered, then output.  The part is
transparent.  Damage to the device may occur if an output is shorted or forced to ground or VDD.

Timing in Power-down Mode
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Absolute Maximum Ratings
VDD referenced to GND......................................................... 7V
Operating Temperature under bias....................................... 0º to +70ºC
Storage Temperature............................................................... -65ºC to +150ºC
Voltage on I/O pins referenced to GND................................ GND -0.5V to VDD +0.5V
Power Dissipation................................................................... 0.5 Watts

Stresses above those listed under Absolute  Maximum Ratings may cause permanent damage to the device.  This is a stress
rating only and functional operation of the device at these or any other conditions above those indicated in the operational
sections of the specifications is not implied.  Exposure to absolute maximum rating conditions for extended periods may affect
product reliabilty.
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retemaraP lobmyS snoitidnoCtseT niM pyT xaM stinU

egatloVwoLtupnI V LI V DD V3.3= - - 8.0 V

egatloVhgiHtupnI V HI V DD V3.3= 0.2 - - V

tnerruCtupnI Ii V NI V5,V0= 5- - 5 mA

egatloVwoLtuptuO V LO I@ LO Am21= - 52.0 4.0 V

tnerruCwoLtuptuO I LO V@ LO V8.0= 12 13 - Am

egatloVhgiHtuptuO V HO I@ HO Am41-= 4.2 8.2 - V

tnerruChgiHtuptuO I HO V@ HO V0.2= - 82- 43- Am

tnerruCylppuSrewoP I dd
zHM66.66@

daoloN - 54 09 Am

tnerruCnwoDrewoP I dpdd - 5.0 8 Am

retemaraP lobmyS snoitidnoCtseT niM pyT xaM stinU

egatloVwoLtupnI V LI V DD V5= - - 8.0 V

egatloVhgiHtupnI V HI V DD V5= 0.2 - - V

tnerruCtupnI Ii V NI V5,V0= 5- - 5 µA

egatloVwoLtuptuO V LO I@ LO Am31= - 52.0 4.0 V

tnerruCwoLtuptuO I LO V@ LO V8.0= 72 63 - Am

egatloVhgiHtuptuO V HO I@ HO Am83-= 4.2 5.3 - V

tnerruChgiHtuptuO I HO V@ HO V0.2= - 77- 14- Am

tnerruCylppuSrewoP I dd
zHM66.66@

daoloN - 47 081 Am

tnerruCnwoDrewoP I dpdd - 0.1 01 Am
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1. All skew specifications are measured with a 50Ω �����!���������������������!������������	�Ω ���"�#��

$� ���%�&%&���!�����������"�#��

�� '(���!�����������"�#����������)���)�����*�����)�!����+���,����������-����

./����������+%�����)������&����&����0��������������+1�&�����"��
������

retemaraP lobmyS snoitidnoCtseT niM pyT xaM stinU

*htdiWesluPkcolCtupnI KLC W
V DD ,V5.4=

f KLC zHM001= 5.2 - 5.7 sn

*V0.2ot8.0,emiTesiRtuptuO tr daolFp51 - 5.0 1 sn

*V8.0otV0.2,emitllaFtuptuO tr daolFp51 - 4.0 1 sn

*elcyCytuDtuptuO dt daolFp51 54 15/84 55 %

*amgis1,rettiJ T s1 - 05 051 sp

*etulosba,rettiJ T sba zHM08-02 051- 08 651 sp

ycneuqerFtupnI fi 52 - 09 zHM

)stuptuoQ(ycneuqerFtuptuO fo 52 - 09 zHM

weksNIotNIBF t a1weks
tupnI.3,1etoN
rehgiH&zHM05

sn3<emitesir
0 052 005 sp

weksNIotNIBF t b1weks
tupnI.3,1etoN
rewoL&zHM05

sn3<emitesir
- 005 1 sn

tastuptuo2ynaneewtebwekS
ycneuqerfemas t 2weks .3,1etoN 052- 05 052 sp

tuptuo1ynaneewtebwekS
2/Qdna 4.0 0.1 sn
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1. All skew specifications are measured with a 50Ω �����!���������������������!������������	�Ω ���"�#��

$� ���%�&%&���!�����������"�#��

�� '(���!�����������"�#����������)���)�����*�����)�!����+���,����������-����

./����������+%�����)������&����&����0��������������+1�&�����"��
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retemaraP lobmyS snoitidnoCtseT niM pyT xaM stinU

*htdiWesluPkcolCtupnI KLC W
V DD ,V5.4=

f KLC zHM001= 5.2 - 5.7 sn

*V0.2ot8.0,emiTesiRtuptuO tr daolFp51 - 5.0 0.1 sn

*DDV%08ot%02,emitesiR tr daolFp51 - 2.1 2 sn

*V8.0otV0.2,emitllaFtuptuO tr daolFp51 - 5.0 1 sn

*DDV%02ot%08,emitllaF tr daolFp51 - 0.1 2 sn

*elcyCytuDtuptuO dt daolFp51 54 15/84 55 %

*amgis1,rettiJ T as1 zHM08-52 - 05 001 sp

*amgis1,rettiJ T bs1 zHM08-52 - 001 002 sp

*etulosba,rettiJ T asba zHM08-52 051- 001± 051 sp

*etulosba,rettiJ T bsba rehgiH&zHM08 001- 002 004 sp

ycneuqerFtupnI fi 52 - 001 zHM

)stuptuoQ(ycneuqerFtuptuO fo
saC/Qhtiw

kcabdeef 52 - 021 zHM

weksNIotNIBF t 1weks
tupnI.3,1etoN
rehgiH&zHM05

sn3<emitesir
052 005 sp

weksNIotNIBF t 1weks
tupnI.3,1etoN
rewoL&zHM05

sn3<emitesir
- 5.0 1 sn

tastuptuo2ynaneewtebwekS
ycneuqerfemas t 2weks .3,1etoN 052- 05 052 sp

tuptuo1ynaneewtebwekS
2/Qdna 004.0 0.1 sn
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���9�������&��%�7��!�����2345��-�������!�������������7��,���&%�
���������������%��&���+���&&�!!�������������&��&(�-������7
�������-����;�����)���)�<������+����1������������������-������7
236�������������-���&��&(������+��������!����'���2�)����"�7�����
�:�!-���

6��2�)����"�� ����-��-�)����������%� �����)�� ������9����+%�$
&��&����������!����������������������-����=��&(������-��������1���
�������-���&��&(����������	
������� ����������0����-����
����%� +������� ����236�� �����*>� ��)������ ��� �� �������� ���
�����)���)������������-����7�������9�����+%�����&��&���������+�
���)������������������)���)���7�����??�@80���-���&��&(�������
�%-���7�&��7�)��������&���+������� ������!������-��-�)�����
����%�������)����������)�������236�����&��������������������
)��������&�����������
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Example:
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MIN MAX MIN MAX
A -- 2.65 -- .104

A1 0.10 -- .0040 --
A2 2.05 2.55 .081 .100
B 0.33 0.51 .013 .020
C 0.18 0.32 .007 .013
D
E 7.40 7.60 .291 .299
e
H 10.00 10.65 .394 .419
h 0.25 0.75 .010 .029
L 0.40 1.27 .016 .050
N
α 0° 8° 0° 8°

MIN MAX MIN MAX
28 17.70 18.40 .697 .724

10-0031

SYMBOL
In Millimeters In Inches

COMMON DIMENSIONS COMMON DIMENSIONS

SEE VARIATIONS SEE VARIATIONS

1.27 BASIC 0.050 BASIC

Reference Doc.:  JEDEC Publication 95, MS-013 & MO-119

SEE VARIATIONS SEE VARIATIONS

N
D mm. D (inch)

  VARIATIONS
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