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ICS8761I
Low VoLtage, Low SKew,
PCI/PCI-X CLock GENERATOR

GENERAL DESCRIPTION

The 1CS87611 is a low voltage, low skew PCI / PCI-X clock
generator. The 1CS87611 has a selectable REF_CLK or
crystal input. The REF_CLK input accepts LVCMOS or LVTTL
input levels. The ICS8761I has a fully integrated PLL along
with frequency configurable clock and feedback outputs for
multiplying and regenerating clocks with “zero delay”. Using
a 20MHz or 25MHz crystal or a 33.333MHz or 66.666MHz
reference frequency, the 1ICS8761I1 will generate output
frequencies of 33.333MHz, 66.666MHz, 100MHz and
133.333MHz simultaneously.

The low impedance LVCMOS/LVTTL outputs of the ICS8761I
are designed to drive 50Q series or parallel terminated
transmission lines.

BLock DiIAGRAM

FEATURES

o Fully integrated PLL

e Seventeen LVCMOS/LVTTL outputs,
15Q typical output impedance

e Selectable crystal oscillator interface
or LVCMOS/LVTTL REF_CLK

e Maximum output frequency: 166.67MHz
e Maximum crystal input frequency: 40MHz
e Maximum REF_CLK input frequency: 83.33MHz

¢ Individual banks with selectable output dividers
for generating 33.333MHz, 66.66MHz, 100MHz
and 133.333MHz simultaneously

e Separate feedback control for generating PCI / PCI-X
frequencies from a 20MHz or 25MHz crystal or 33.333MHz
or 66.666MHz reference frequency

¢ Cycle-to-cycle jitter: 70ps (maximum)

e Period jitter, RMS: 17ps (maximum)

e Output skew: 250ps (maximum)

e Bank skew: 50ps (maximum)

o Static phase offset: 0 = 150ps (maximum)

e Full 3.3V or 3.3V core, 2.5V multiple output supply modes

OEA e -40°C to 85°C ambient operating temperature
MR . . .
e Available in both standard and lead-free RoHS-compliant
D_SELAO QA0 packages
D_SELA1
- ot PIN ASSIGNMENT
REF_CLK -3 00 QA2 o o § - O § w0 o § - A« § o
. Z O A 0OZ O a0 2 0 a 0O 20 a o
XTAL1— 4 01 QA3 638 >0060>0060 >0060 >0
=l osc 6 10 oooonOonooonOnOn@onQ;
XTALZL | 12 Vg 64 63 62 61 60 59 58 57 56 55 54 53 52 51 50 49
PLL B REF_cLk 1 48 [1GND
XTAL_SEL 7% QB0 gnp]2 47 FB_OUT
FBIN Hor |08t xmauids 46 [ Vooors
PLL_SEL {10 QB2 x7ALd4 45[1FB_IN
OEB T QB3 VDDD 5 44 ]VDD
D_SELB1 XTAL_SEL} 6 43 [JFBDIV_SELO
D_SELBO aco PLL-seLd7 42 [OFBDIV_SELT
OEC Ho00 act vooa [ 8 |C38761| 41 MR
o1 vool9 40 Voo
TS QC2 p serco 10 39 [1D_SELDO
D_SELCH QC3 p_seLc1Cy 11 38 [0D_SELD
D_SELCO oecO 12 37 HOED
QDo OEA] 13 36 [JOEB
OED 100 D_SELAOC] [
oy qpy D-SELAOLY T4 35 [1D_SELBO
N S D_SELAI[] 15 34 [1D_SELB1
; Qb2 enp16 33[1GND
QD3 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32
D_SELD! Appmpspapupnyaysynpnpn gy
D_SELDO 5333255338 3828:8
o o 64-Lead LQFP
6 10 FB_OUT 10mm x 10mm x 1.4mm package body
20 1 Y package
FBDIV_SELT Top View
FBDIV_SELO
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ICS8761I
Low VoLtage, Low Skew,
PCI/PCI-X CLock GENERATOR

TaBLE 1. PN DEscRIPTIONS

Number Name Type Description
1 REF_CLK Input | Pulldown | Reference clock input. LVCMOS / LVTTL interface levels.
2,16, 17,
21, 25, 29,
33, 48 52, GND Power Power supply ground.
56, 60, 64
XTALT1, . . . . .
3,4 XTAL2 Input Crystal oscillator interface. XTAL1 is the input. XTAL2 is the output.
5,9, 40, 44 Voo Power Core supply pins.
Selects between crystal oscillator or reference clock as the PLL
6 XTAL_SEL Input Pullup | reference source. Selects XTAL inputs when HIGH. Selects REF_CLK
when LOW. LVCMOS / LVTTL interface levels.
Selects between PLL and bypass mode. When HIGH, selects PLL.
’ PLLSEL | Input | Pullup | \yhen LOW, selects reference clock. LVCMOS / LVTTL interface levels.
8 Vooa Power Analog supply pin. See Applications Note for filtering.
10. 11 D_SELCO, Inout | Pulldown Selects divide value for Bank C outputs as described in Table 3.
’ D_SELCAH P LVCMOS / LVTTL interface levels.
12 OEC Inout Pullu Determines state of Bank C outputs. When HIGH, outputs are enabled.
P P | When LOW, outputs are disabled. LVCMOS / LVTTL interface levels.
13 OEA Inout Pullu Determines state of Bank A outputs. When HIGH, outputs are enabled.
P P [ when LOW, outputs are disabled. LVCMOS / LVTTL interface levels.
14 15 D_SELAO, Inout | Pulldown Selects divider value for Bank A outputs as described in Table 3.
’ D_SELA1 P LVCMOS / LVTTL interface levels.
18, 20, QAO0, QAT, Outout Bank A clock outputs. 15Q typical output impedance.
22,24 QA2, QA3 P LVCMOS / LVTTL interface levels.
19, 23 Voooa Power Output supply pins for Bank A outputs.
26, 28, QBO, QBf1, Outout Bank B clock outputs. 15Q typical output impedance.
30, 32 QB2, QB3 P LVCMOS / LVTTL interface levels.
27, 31 Vooos Power Output supply pins for Bank B outputs.
3435 D_SELB1, inout | Pulldown Selects divider value for Bank B outputs as described in Table 3.
’ D_SELBO P LVCMOS / LVTTL interface levels.
36 OEB Inout Pullu Determines state of Bank B outputs. When HIGH, outputs are enabled.
P P When LOW, outputs are disabled. LVCMOS / LVTTL interface levels.
37 OED Inout Pullu Determines state of Bank D outputs. When HIGH, outputs are enabled.
P P | When LOW, outputs are disabled. LVCMOS / LVTTL interface levels.
38 39 D_SELD1, Input | Pulldown Selects divider value for Bank D outputs as described in Table 3.
’ D_SELDO P LVCMOS / LVTTL interface levels.
Active HIGH Master reset. When logic HIGH, the internal dividers
41 MR Input | Pulldown are reset causing the outputs to go low. When logic LOW, the
internal dividers and the outputs are enabled.
LVCMOS / LVTTL interface levels.
Selects divider value for bank feedback output as described in Table 3.
42 FBDIV_SELT | Input | Pulldown | \y;epos / LVTTL interface levels.
Selects divider value for bank feedback output as described in Table 3.
43 FBDIV_SELO | Input | Pullup | |ycMmos / LVTTL interface levels.
Feedback input to phase detector for generating clocks with
45 FB_IN Input | Pulldown "zero delay". LVCMOS / LVTTL interface levels.
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Low VoLtage, Low SKew,
PCI/PCI-X CLock GENERATOR

Number Name Type Description
46 Vooors Power Output supply pin for FB_Out output.
Feedback output. Connect to FB_IN. 15Q typical output impedance.
47 FB_OUT | Output LVCMOS / LVTTL interface levels,
49, 51, QD3, QD2, Outout Bank D clock outputs. 15Q typical output impedance.
53, 55 QD1, QDO P LVCMOS / LVTTL interface levels.
50, 54 Vooon Power Output supply pins for Bank D outputs.
57, 59, QC3, QC2, Outout Bank C clock outputs. 15Q typical output impedance.
61, 63 QC1, QCo P LVCMOS / LVTTL interface levels.
58, 62 Voooe Power Output supply pins for Bank C outputs.

NOTE: Pullup and Pulldown refer to internal input resistors. See Table 2, Pin Characteristics, for typical values.

TaBLE 2. PIN CHARACTERISTICS

Symbol | Parameter Test Conditions Minimum | Typical | Maximum | Units
Cy Input Capacitance 4 pF
Rouiioe Input Pullup Resistor 51 kQ
Routoown | INPUt Pulldown Resistor 51 kQ
c Power Dissipation Capacitance | Vpp Vo, = 3:465V; V= 3.465V 9 pF
PD (per output); NOTE 1 V.V _ =3465V;V___ =2625V 11 pF
DD’ DDA N ’ DDOx °
Rour Output Impedance 15 Q
NOTE 1: VDDO)( denOteS VDDOA’ VDDOB’ VDDOC’ VDDOD’ VDDOFB'
TaBLE 3A. Output ConTROL PIN FuncTioN TABLE
Inputs Outputs
MR OEA OEB OEC OED QA0:QA3 QB0:QB3 QC0:QC3 QD0:QD3
1 1 1 1 LOW LOW LOW LOW
0 1 1 1 1 Active Active Active Active
X 0 0 0 0 Hiz HiZ HiZ Hiz
TaBLE 3B. OperaTING Mobe FuncTioN TABLE TaBLe 3C. PLL Input FuncTiON TABLE
Inputs . Inputs
Operating Mode
PLL_SEL XTAL_SEL PLL Input
0 Bypass 0 REF_CLK
1 PLL 1 XTAL Oscillator
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ICS8761I
Low VoLtage, Low Skew,
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TasLE 3D. ConTrOL FuNcTiON TABLE

Outputs
Inputs
PLL_SEL =1 Frequency
D_SELx1 | D_SELx0 | FBDIV_SEL1 | FBDIV_SELO Fre:‘ueefstr:?/n;gnge Qx0:Qx3 Qm;_?z;(s F?MS:;T
(MHz)

0 0 0 0 41.6 - 83.33 X 2 83.33 - 166.67 | 41.6 - 83.33

0 0 0 1 20.83 - 41.67 x 4 83.33 - 166.67 | 20.83 - 41.67

0 0 1 0 15.62 - 31.25 x5.33 |83.33-166.67 | 15.62-31.25

0 0 1 1 125-25 x6.67 |83.33-16667| 125-25

0 1 0 0 41.6 - 83.33 x1.5 62.4-125 | 41.6-83.33

0 1 0 1 20.83 - 41.67 X 3 62.4-125 | 20.83-41.67

0 1 1 0 15.62 - 31.25 x4 62.4-125 | 15.62-31.25

0 1 1 1 125-25 x5 62.4 - 125 125-25

1 0 0 0 41.6 - 83.33 x 1 41.6-83.33 | 41.6-83.33

1 0 0 1 20.83 - 41.67 X 2 416-83.33 |20.83-41.67

1 0 1 0 15.62 - 31.25 X 2.67 416-83.33 | 15.62-31.25

1 0 1 1 125-25 x 3.33 416-8333 | 125-25

1 1 0 0 41.6 - 83.33 +2 20.8-41.67 | 41.6-83.33

1 1 0 1 20.83 - 41.67 + 1 20.8-41.67 |20.83-41.67

1 1 1 0 15.62 - 31.25 x 1.33 20.8-41.67 | 15.62-31.25

1 1 1 1 125-25 x 1.67 20.8-4167 | 125-25

NOTE: D_SELX1 denotes D_SELA1, D_SELB1, D_SELC1, and D_SELD1. D_SELXO0 denotes D_SELAO0, D_SELBO,
D_SELCO0, and D_SELDO0. QX0:QX3 denotes QA0:QA3, QB0:QB3, QC0:QC3, and QD0:QD3.
TaBLE 3E. ConTroL FuncTioN TABLE (PCl CONFIGURATION)

Outputs
Inputs
PLL_SEL =1 Frequency
D_SELx1 | D_SELx0 | FBDIV_SEL1| FBDIV_SELO Refe'e“m:;;q”e“cy Qxo:Qx3 Qﬁ;_f;))“ F?MSST
0 0 0 0 66.67 X 2 133 66.67
0 0 0 1 33.33 x 4 133 33.33
0 0 1 0 25 x 5.33 133 25
0 0 1 1 20 X 6.67 133 20
0 1 0 0 66.67 x 1.5 100 66.67
0 1 0 1 33.33 x 3 100 33.33
0 1 1 0 25 x 4 100 25
0 1 1 1 20 x5 100 20
1 0 0 0 66.67 X 1 66.67 66.67
1 0 0 1 33.33 X 2 66.67 33.33
1 0 1 0 25 X 2.67 66.67 25
1 0 1 1 20 x 3.33 66.67 20
1 1 0 0 66.67 22 33.33 66.67
1 1 0 1 33.33 =1 33.33 33.33
1 1 1 0 25 x 1.33 33.33 25
1 1 1 1 20 x 1.67 33.33 20

NOTE: D_SELx1 denotes D_SELA1, D_SELB1, D_SELC1, and D_SELD1. D_SELx0 denotes D_SELAO, D_SELBO,
D_SELCO, and D_SELDO. QX0:QX3 denotes QA0:QA3, QB0:QB3, QC0:QC3, and QD0:QD3.
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ICS8761I
Low VoLtage, Low SKew,
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ABsoLuTE Maximum RATINGS

Supply Voltage, V

Inputs, V,

Outputs, V

Package Thermal Impedance, 6,

Storage Temperature, T

STG

4.6V
-0.5VtoV,,+0.5V

-0.5V toV_, + 0.5V

DDOx

41.1°C/W (0 Ifpm)
-65°C to 150°C

NOTE: Stresses beyond those listed under Absolute
Maximum Ratings may cause permanent damage to the
device. These ratings are stress specifications only. Functional
operation of product at these conditions or any conditions be-
yond those listed in the DC Characteristics or AC Character-
istics is not implied. Exposure to absolute maximum rating
conditions for extended periods may affect product reliability.

TasLE 4A. Power SuppLy DC CHARACTERISTICS, V=V, .=V . =3.3V+5% OR 2.5V+5%, Ta = -40°C 10 85°C
Symbol | Parameter Test Conditions Minimum | Typical | Maximum | Units
Voo Core Supply Voltage 3.135 3.3 3.465 \
Vooa Analog Supply Voltage 3.135 3.3 3.465 \Y
Voso Output Supply Voltage; NOTE 1 3.135 33 3465 v

X 2.375 2.5 2.625 \Y

Ioo Power Supply Current 175 mA
looa Analog Supply Current 55 mA
Iobox Output Supply Current; NOTE 2 25 mA
NOTE 1: VDDOx denotes VDDOA’ VDDOB’ VDDOC’ VDDOD’ and VDDOFB'
NOTE 2: lnnm denotes ll’)l’)()A’ Innon’ [plpleled] Innon’ and Innopn'
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ICS8761I
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= 3.3Vx5% oR 2.5V+5%,

€ IDT

TasLe 4B. LVCMOS/LVTTL DC CHaRAcTERISTICS, V=V, ,=3.3V+5%, V
Ta=-40°C 10 85°C

DDOX

Symbol | Parameter Test Conditions | Minimum | Typical | Maximum | Units
OEA:OED, XTAL_SEL, MR,
D_SELAx, D_SELBx, FB_IN,
v, Input D_SELCx, D_SELDx, PLL_SEL, 2 Vop +03 |V
High Voltage | Fpp|v_SELO, FBDIV_SEL1
REF_CLK 2 V,,+0.3 \Y
OEA:OED, XTAL_SEL, MR,
D_SELAx, D_SELBx, FB_IN,
A Input D_SELCx, D_SELDx, PLL_SEL, 0.3 0.8 v
Low Voltage | Fpp|v_SELO, FBDIV_SEL1
REF_CLK -0.3 1.3 \Y
D_SELAx, D_SELBx, FB_IN, V., =V, =3.465V
MR, D_SELCx, D_SELDx, 150 HA
» e i | REF_CLK, FBDIV_SEL or 2.625V
'gh SUrrent Fy AL SEL, PLL_SEL, V,, =V, = 3.465V 5 R
FBDIV_SELO, OEA:OED or 2.625V H
D_SELAx, D_SELBx, FB_IN
- ey e Vyp, =3.465V or
MR, D_SELCx, D_SELDx, bb -5 HA
I, :_“Put REF_CLK, FBDIV_SEL1 2625V, V, =0V
ow Current 'y 1Al SEL, PLL SEL, V,, =3.465V or 150 A
FBDIV_SELO, OEA:OED 2,625V, V, = OV H
) Viopo, =3.465V 2.6 \Y
Vo Output High Voltage; NOTE 1
Voo, = 2.625V 1.8
V = 3.465V or
\Y] Output Low Voltage; NOTE 1 DDOx 0.5 \Y,
oL uiput ow Vollad 2.625V
loa Output Tristate Current Low -5 HA
lozn Output Tristate Current High 5 pA
NOTE 1: Outputs terminated with 50Q to V, /2. See Parameter Measurement Information section,
"Output Load Test Circuit".
TaBLE 5. CRYSTAL CHARACTERISTICS
Parameter Test Conditions Minimum | Typical | Maximum Units
Mode of Oscillation Fundamental
Frequency 10 38 MHz
Equivalent Series Resistance (ESR) 70 Q
Shunt Capacitance 7 pF
Drive Level 1 mW
TasLE 6. PLL Input REFERENCE CHARACTERISTICS, V=V, =V =3.3V+5%, Ta =-40°C 10 85°C
Symbol Parameter Test Conditions Minimum | Typical | Maximum | Units
foer Reference Frequency 12.5 83.33 MHz
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TasLe 7A. AC CHARACTERISTICS, V =V, ,=V

= 3.3V+5%, Ta =-40°C 10 85°C

DDA DDOX

Symbol | Parameter Test Conditions Minimum | Typical | Maximum | Units
fouax Output Frequency 166.67 MHz
(%)) Static Phase Offset; NOTE 1, 7 f = 50MHz -150 150 ps
tsk(b) Bank Skew; NOTE 2, 6 50 ps
tsk(o) Output Skew; NOTE 3, 6 250 ps

f = 50MHz; NOTE 4, 7 70 ps
fiit(cc) Cycle-to-Cycle Jitter; 6 f = 25MHz XTAL, 190

133.3MHz out ps
fiit(per) | Period Jitter, RMS; NOTE 4, 6, 7, 8 17 ps
t, PLL Lock Time 1 ms
t /. Output Rise/Fall Time 20% to 80% 250 800 ps
odc Output Duty Cycle; NOTE 5, 7 45 55 %
NOTE 1: Defined as the time difference between the input reference clock and the average feedback input signal
when the PLL is locked and the input reference frequency is stable. Measured from V /2 of the input to
Voo /2 Of the output.
NOTE 2: Defined as skew within a bank of outputs at the same voltages and with equal load conditions.
NOTE 3: Defined as skew between outputs at the same supply voltage and with equal load conditions.
Measured at V /2.
NOTE 4: Jitter performance using LVCMOS inputs.
NOTE 5: Measured using REF_CLK. For XTAL input, refer to Application Note.
NOTE 6: This parameter is defined in accordance with JEDEC Standard 65.
NOTE 7: Tested with D_SELXX =10 (divide by 6); FBDIV_SEL = 00 (divide by 6).
NOTE 8: This parameter is defined as an RMS value.
TasLe 7B. AC CHARACTERISTICS, V=V, =3.3V+5%, V = 2.5V+5%, Ta = -40°C T0 85°C

Symbol | Parameter Test Conditions Minimum | Typical | Maximum | Units
fiuax Output Frequency 166.67 MHz
(%)) Static Phase Offset; NOTE 1, 7 f = 50MHz -350 20 ps
tsk(b) Bank Skew; NOTE 2, 6 50 ps
tsk(o) Output Skew; NOTE 3, 6 250 ps

f = 50MHz; NOTE 4, 7 70 ps
fjit(cc) Cycle-to-Cycle Jitter; NOTE 6 f = 25MHz XTAL, 190

133.3MHz out ps

fiit(per) | Period Jitter, RMS; NOTE 4, 6, 7, 8 17 ps
t, PLL Lock Time 1 ms
t /. Output Rise/Fall Time 20% to 80% 250 800 ps
odc Output Duty Cycle; NOTE 5, 7 45 55 %

NOTE 1: Defined as the time difference between the input reference clock and the average feedback input signal
when the PLL is locked and the input reference frequency is stable. Measured from V /2 of the input to

Vnox/2 Of the output.

NOTE 2: Defined as skew within a bank of outputs at the same voltages and with equal load conditions.
NOTE 3: Defined as skew between outputs at the same supply voltage and with equal load conditions.
Measured at V /2.

NOTE 4: Jitter performance using LVCMOS inputs.

NOTE 5: Measured using REF_CLK. For XTAL input, refer to Application Note.

NOTE 6: This parameter is defined in accordance with JEDEC Standard 65.

NOTE 7: Tested with D_SELXX =10 (divide by 6); FBDIV_SEL = 00 (divide by 6).

NOTE 8: This parameter is defined as an RMS value
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PARAMETER MEASUREMENT INFORMATION

1.65V+5%

V

, ~ DDOx

LVCMOS

DDA,

Z = 50Q

-1.65V+5%

3.3V Core/3.3V Output Loap AC Test Circuit

2.05V5% 1.25V+5%

D SCOPE

\V/
oA Voo 7 = 50Q o
LVCMOS :
GND 50Q

-1.25V+5%
3.3V Core/2.5V Output Loap AC Test Circuit

OuTPUT SKEW

Vooox
QAX,
QBx,
QCx,
QDx

feycle n — ==} fcycle n+1

tjit(ce) = leycle n —Icycle n+1
1000 Cycles

CvycLe-To-CYCLE JITTER

QAx, QBXx, _7

QCx, QDx,
FB_OUT

v

tperIOD

A

t
odc = _—PW

tpeERIOD

Output DutY CycLE/PuLse WipTH/PERIOD

80%

Outputs

Ourtput Rise/FALL TiME
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ICS87611
Low VoLtage, Low SKew,
PCI/PCI-X CLock GENERATOR
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APPLICATION INFORMATION

PoweR SuppLY FILTERING TECHNIQUES

As in any high speed analog circuitry, the power supply pins
are vulnerable to random noise. The ICS8761I provides
separate power supplies to isolate any high switching
noise from the outputs to the internal PLL. V, V_,, and
Vioox Should be individually connected to the power supply
plane through vias, and bypass capacitors should be
used for each pin. To achieve optimum jitter performance,
power supply isolation is required. Figure 1 illustrates how

a ferrite bead along with a 10pF and a .01uF bypass
capacitor should be connected to each V. Ficure 1. Power SurpLY FILTERING

CRysTAL INPUT INTERFACE

The ICS87611 crystal interface is shown in Figure 2. While  parallel resonant crystal, the C1 and C2 are expected to be
layout the PC Board, it is recommended to provide C1 and  ~10pF and ~5pF respectively.

C2 spare footprints for frequency fine tuning. For an 18pF

T XTAL2
L
C1
SPARH
x1 =3 i
18pF Parallel Crystal
* XTAL1
L
C2
SPARE

Ficure 2. CRysTAL INPUT INTERFACE
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ICS8761I
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RecommeNnDpATIONS FOR UNUSED INPUT AND OuTPUT PINS

INPUTS:

CRysTAL INPUT:

For applications not requiring the use of the crystal oscillator
input, both XTAL_IN and XTAL_OUT can be left floating.
Though not required, but for additional protection, a 1kQ
resistor can be tied from XTAL_IN to ground.

REF_CLK InpuT:

For applications not requiring the use of the reference clock,
it can be left floating. Though not required, but for additional
protection, a 1kQ resistor can be tied from the REF_CLK to
ground.

LVCMOS ControL Pins:

All control pins have internal pull-ups or pull-downs; additional
resistance is not required but can be added for additional
protection. A 1kQ resistor can be used.

OurTPuUTS:

LVCMOS Ourtpur:
All unused LVCMOS output can be left floating. We
recommend that there is no trace attached.
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PCI/PCI-X CLock GENERATOR
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ScHEmATIC EXAMPLE

Figure 3 shows a schematic example of the ICS8761I. In this
example, the input is driven by an 18pF parallel crystal. The

power pin. For ICS87611, the unused clock outputs can be left
floating. The optional C1 and C2 are spare footprints for frequency

decoupling capacitors should be physically located near the fine tuning.
Z0 =50
O
36
°
VDDO o Receiver
°
VDD
Z0 =50
R2
R5 R6 U1 39l To cthg {\Tco lj.]~ T Tog
21 ] ] | 11 | 1 | .
P K K - -
£8852358328652288
00aCoCalCnlaCnlaC ° Receiv er
[a] [a] [a] [a]
VDD = > > > > :
25MHz18>;§:: = - ; REF_CLK GND 23
’ = GND FB_OUT |45 VDDO
FE | 2] XTALt VDDOFB :|—z= ——
— = XTAL2 FB_IN [z VDD
— C2 E VDD VDD 33
R = XTAL_SEL FBDIV_SELO 45—
g PLL_SEL FBDIV_SEL1 [47—
VDD 5| VDDA MR (75—
VDD VDD
c7 c16 D—?— D_SELCO D_SELDO —:g—D
o 7 1o O—5 D_SELC1 D_SELD1 [57—0
— — 0—3 OEC OED [3g =
- - B—4 OEA OEB [ 35 H
O—z— D_SELAO D_SELBO 5,1
O— g D_SELAT D_SELB1 53— Z0=50
GND GND [ R3
< < o o
[a] 8 [a R 8 Do 8 [a¥ N 8 ]
SP = Spare, Not Install 3805350555285328 36
s 0350008530050 0050
10887611 1oJeo] o] ctlealt|i0] o] ol o|:—5\ﬁ ° Receiver
Olo|o|o|s|a :
°
VDDO 1 Z0 =50
= R4
Logic Input Pin Examples N\,_E)_
(U1,5) (U1,9) (U1,40) (U1,44) 36
f ; DD R
VDD Set LOgl,C, VDD Set LOQI,C, VDD=3.3V Receiver
|npUt to" Input to '0' c6 c5 c4 c3 -
To.m To.m To.m To.m VDDO=3.3V
RU1 RU2
1K SP a
To Logic To Logic ° (U1,19)  (U1,23)  (Ul,27)  (U1,31)  (U1,50)  (U1,54)  (U1,58)  (U1,62)  (UL,46)
Input pins Input pins yDDO
c7 cs c9 c10 c1 c12 c13 c14 c15
RD1 RD2
SP 1K 0.1u 0.1u 0.1u 0.1u 0.1u 0.1u 0.1u 0.1u 0.1u
= = 1

Ficure 3. ICS87611 CLock GENERATOR SCHEMATIC EXAMPLE
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ICS8761I
Low VoLtage, Low Skew,
PCI/PCI-X CLock GENERATOR

RELIABILITY INFORMATION

IDT

TaBLE 8. O AVS- AR FLow TaBLE For 64 Leap LQFP

6,, by Velocity (Linear Feet per Minute)

0 200 500
Single-Layer PCB, JEDEC Standard Test Boards 58.8°C/W 48.5°C/W 43.2°C/W
Multi-Layer PCB, JEDEC Standard Test Boards 41.1°C/W 35.8°C/W 33.6°C/W

NOTE: Most modern PCB designs use multi-layered boards. The data in the second row pertains to most designs.

TrANsISTOR COUNT
The transistor count for ICS87611 is: 6040

8761CYI www.idt.com REV. C JULY 27,2010
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Package OUTLINE - Y SurFix For 64 Leap LQFP
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TaBLE 9. PackaGE DIMENSIONS
JEDEC VARIATION
ALL DIMENSIONS IN MILLIMETERS
BCD
SYMBOL
MINIMUM NOMINAL MAXIMUM
N 64
A -- - 1.60
A1l 0.05 - 0.15
A2 1.35 1.40 1.45
b 0.17 - 0.27
c 0.09 - 0.20
D 12.00 BASIC
D1 10.00 BASIC
D2 7.50 Ref.
E 12.00 BASIC
E1 10.00 BASIC
E2 7.50 Ref.
0.50 BASIC
0.45 - 0.75
0° - 7°
ccc -- - 0.08

Reference Document: JEDEC Publication 95, MS-026
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€ IDT

TaBLE 10. ORDERING INFORMATION

Part/Order Number Marking Package Shipping Packaging | Temperature
8761CYI ICS8761CYI 64 Lead LQFP tray -40°C to 85°C
8761CYIT ICS8761CYI 64 Lead LQFP 500 tape & reel -40°C to 85°C
8761CYILF ICS8761CYILF 64 Lead "Lead-Free" LQFP tray -40°C to 85°C
8761CYILFT ICS8761CYILF 64 Lead "Lead-Free" LQFP 500 tape & reel -40°C to 85°C

NOTE: Parts that are ordered with an "LF" suffix to the part number are the Pb-Free configuration and are RoHS compliant.

While the information presented herein has been checked for both accuracy and reliability, Integrated Device Technology, Inc. (IDT) assumes no responsibility for either its use or for infringement of
any patents or other rights of third parties, which would result from its use. No other circuits, patents, or licenses are implied. This product is intended for use in normal commercial and industrial
applications. Any other applications such as those requiring high reliability, or other extraordinary environmental requirements are not recommended without additional processing by IDT. IDT reserves
the right to change any circuitry or specifications without notice. IDT does not authorize or warrant any IDT product for use in life support devices or critical medical instruments.

8761CYI www.idt.com REV. C JULY 27,2010
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REVISION HISTORY SHEET
Rev Table Page Description of Change Date
1 Features Section - added Lead-Free bullet.
9 Added Crystal Section.
A T10 13 Ordering I);formation Table - added Lead-Free Part Number. 10/5//04
Updated format throughout the data sheet.
T2 3 Pin Characteristics Table - changed C, from 4pF max. to 4pF typical.
T5 6 Crystal Characteristics Table - added Drive Level.
9 Power Supply Filtering Techniques - corrected last sentence in the paragraph
to read "Figure 1 illustrates how a ferrite bead along..." from
B "Figure 1 illustrates how a 10Q resistor along...". 1/13/06
Corrected Power Supply Filtering diagram.
10 Added Recommendations for Unused Input and Output Pins.
11 Corrected Schematic Example diagram.
T10 14 Ordering Information Table - added Lead-Free note.
Updated datasheet's header/footer with IDT from ICS.
B T10 14 Removed ICS prefix from Part/Order Number column. 7/27/10
16 Added Contact Page.
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We’ve Got Your Timing Solution.
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