PRELIMINARY
Integrated |C887973|

(sj;rsi;iqu e Low Skew, 1-10-12
T LVCMQOS CLock MuLTipLiER/ZERO DELAY BUFFER

GENERAL DESCRIPTION FEATURES

The ICS87973l is a low voltage, low skew, « Fullyintegrated PLL
LVCMOS clock generator and a member of the
HiPerClockS™ family of High Performance Clock
Solutions from ICS. The ICS87973l hastwo se-  « Selectable LVCMOS or LVPECL clock inputs
lectable clock inputs. The CLKO, CLK1 inputs o

accept LVCMOS or LVTTL input levels. The PCLK, nPcLK ~ * CLKO, CLK1 can accept the following input levels:
pair can accept LVPECL, CML, or SSTL input levels. LVCMOS or LVTTL

* 14 LVCMOS outputs; (12) clock, (1) feedback, (1) sync

¢ PCLK, nPCLK pair supports the following input types:
LVPECL, CML, SSTL

¢ Output frequency: 125MHz

¢ Output skew: 550ps (maximum)

¢ Cycle-to-cycle jitter: £100ps (typical)

¢ PLL reference zero delay: TBD

* Full 3.3V supply voltage

¢ -40°C to 85°C ambient operating temperature
¢ Pin compatible with MPC973

¢ Compatible with PowerPC™ and Pentium™ Microprocessors
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The Preliminary Information presented herein represents a product in prototyping or pre-production. The noted characteristics are based on initial
product characterization. Integrated Circuit Systems, Incorporated (ICS) reserves the right to change any circuitry or specifications without notice.
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TaBLE 1. PiN DESCRIPTIONS

Number Name Type Description
1 GNDI Power Power supply ground.
Master reset and output enable. When HIGH, enables the outputs. When
2 nMR/OE Input Pullup | LOW, resets the outputs to tristate and resets output divide circuitry.
Enables and disables all outputs. LVCMOS / LVTTL interface levels.
FRZ_CLK | Input Pullup | Clock input for freeze circuitry.
FRZ_DATA | Input Pullup | Configuration data input for freeze circuitry.
FSEL_FB2,
5, 26, 27 FSEL_FB1,| Input Pullup | Select pins control Feedback Divide value.
FSEL_FBO
Selects between the PLL and reference clocks as the input to the output
6 PLL_SEL Input Pullup | dividers. When HIGH, selects PLL. When LOW, bypasses the PLL.
LVCMOS / LVTTL interface levels.
Selects between CLKO and LVPECL clock inputs. When HIGH, selects
! REF_SEL | Input | PulluP | \\/pECL. When LOW, selects CLKO. LVCMOS / LVTTL interface levels.
Clock select input. Selects between CLKO or CLK1 as phase detector
8 CLK_SEL Input Pullup | reference. When LOW, selects CLKO. When HIGH, selects CLK1.
LVCMOS / LVTTL interface levels.
9,10 %ILT(OI Input Pullup | Reference clock inputs. LVCMOS / LVTTL interface levels.
11 PCLK Input | Pulldown | Non-inverting differential LVPECL clock input.
12 nPCLK Input Pullup | Inverting differential LVPECL clock input.
13 Vioa Power Analog supply pin.
14 INV_CLK Input Pullup [ Inverted clock select for QC2 and QC3 outputs.
15, 24, 30,
35, 39, 47, 51 GNDO Power Power supply ground.
16, 18, QC3, QC2, Outout Bank C clock outputs. 7Q typical output impedance.
21, 23 QC1, QCO P LVCMOS / LVTTL interface levels.
17, 22, 33, .
37, 45, 49 Voo Power Output supply pins.
25 QSYNC Output See Figure 1, Timing Diagrams.
28 Voo Power Positive supply pins.
29 QFB Output Feedback clock output.
31 EXT_FB Input Pullup | Extended feedback. LVCMOS / LVTTL interface levels.
32, 34, QB3, QB2, Outout Bank B clock outputs.7Q typical output impedance.
36, 38 QB1, QB0 P LVCMOS / LVTTL interface levels.
FSEL_B1, .
40, 41 FSEL_BO Input Pullup | Selects pins for Bank B outputs.
FSEL_AL, .
42,43 FSEL_AO Input Pullup | Selects pins for Bank A outputs.
44, 46, QA3, QA2, Outout Bank A clock outputs.7Q typical output impedance.
48, 50 QA1, QA0 P LVCMOS / LVTTL interface levels.
Selects VCO. When HIGH, selects VCO + 1.
52 VCO_SEL Input Pullup When LOW, selects VCO + 2. LVCMOS / LVTTL interface levels.

NOTE: Pullup and Pulldown refer to internal input resistors. See table 2, Pin Characteristics, for typical values.
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TaBLE 2. PIN CHARACTERISTICS

Symbol Parameter Test Conditions Minimum | Typical | Maximum | Units
Cy Input Capacitance 4 pF
Rouiop Input Pullup Resistor 51 KQ
C, (Ppo(;/\r/ec:uli)pijf)ipation Capacitance Vi Voo, Voo, = 3.465V o5 OF
Rour Output Impedance 7 Q

TaBLE 3A. OutpuTt Bank CoNFIGURATION SELECT FuncTioN TABLE

Inputs Outputs Inputs Outputs Inputs Outputs
FSEL_A1 | FSEL_AO QA FSEL_B1 | FSEL_BO QB FSEL_C1 | FSEL_CO QC
0 0 +4 0 0 +4 0 0 +2
0 1 +6 0 1 +6 0 1 +4
1 0 +8 1 0 +8 1 0 +6
1 1 +12 1 1 +10 1 1 +8

TaBLE 3B. FEeDBACK CONFIGURATION SELECT FUNCTION TABLE

Inputs Outputs

FSEL_FB2 FSEL_FB1 FSEL_FBO QFB

0 0 0 +4

0 0 1 +6

0 1 0 +8

0 1 1 +10

1 0 0 +8

1 0 1 +12

1 1 0 +16

1 1 1 +20

TaBLE 3C. ConTROL SELECT FuNCTION TABLE

Inputs
Control Pin Logic O Logic 1
VCO_SEL VCO/2 VCO
REF_SEL CLKO or CLK1 PECL
CLK_SEL CLKO CLK1
PLL_SEL BYPASS PLL Enable PLL
nMR/OE Master Reset/Output Hi Z Enable Outputs
INV_CLK Non-Inverted QC2, QC3 Inverted QC2, QC3
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ABSOLUTE Maximum RATINGS

Supply Voltage, V 4.6V

Inputs, VI -0.5V to VDD + 0.5V
Outputs, V -0.5Vto VvV, +0.5V
Package Thermal Impedance, 6, 42.3°C/W (O Ifpm)
Storage Temperature, T -65°C to 150°C

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 beyond those listed in the
DC Characteristics or AC Characteristics is not implied. Exposure to absolute maximum rating conditions for extended peri-

ods may affect product reliability.

TaBLE 4A. Power SuppLY DC CHARACTERISTICS, V=V, = Voo = 3.3V£5%, Ta = -40°C 710 85°C

Symbol | Parameter Test Conditions Minimum | Typical | Maximum | Units
Vo Positive Supply Voltage 3.135 33 3.465 \%
Vioa Analog Supply Voltage 3.135 3.3 3.465 \%
Voo Output Supply Voltage 3.135 3.3 3.465 \%
loo Positive Supply Current All power pins 215 mA
looa Analog Supply Current 20 mA
TaBLE 4B. DC CHARACTERISTICS, V=V, , =V ,= 3.3V+5%, Ta = -40°C 0 85°C
Symbol | Parameter Test Conditions Minimum | Typical | Maximum | Units
All control inputs except
vV, :_T.pl:]tv it for clock inputs. 2 Vop + 0.3 v
'gh VORage 'L ko, cLK1, EXT_FB 2 36 Vv
\'A Input Low Voltage 0.8 \
I Input Current +120 HA
Vou Output High Voltage; NOTE 1 2.4 \Y
Vo, Output Low Voltage; NOTE 1 0.5 \
Voo Peak-to-Peak Input Voltage LVPECL 0.3 \Y
Viur Common Mode Input Voltage; NOTE 2, 3 LVPECL GND + 1.5 Vo \Y%

NOTE 1: Outputs terminated with 50Q to V__ /2. See Parameter Measurement Information section,
"3.3V Output Load Test Circuit".

NOTE 2: Common mode voltage is defined as V..

NOTE 3. For single ended applications, the maximum input voltage for PCLK and nPCLK is V_, + 0.3V.
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TaBLE 5. INPUT FREQUENCY CHARACTERISTICS, V=V, =V, = 3.3V£5%, Ta = -40°C 10 85°C

Symbol | Parameter Test Conditions Minimum | Typical | Maximum | Units
NOTE 1 120 MHz
fn Input Frequency
FRZ_CLK 20 MHz

NOTE 1: Input frequency depends on Feedback divide ratio to ensure the clock * Feedback Divide is in the VCO range of
200 - 480MHz.

TaBLE 6. AC CHARACTERISTICS, V=V, = Vo= 3.3V£5%, Ta = -40°C 10 85°C

Symbol | Parameter Test Conditions Minimum Typical Maximum | Units
+2 125 MHz
+4 120 MHz

fiax Output Frequency
+6 80 MHz
+8 60 MHz

CLKO TBD - 200 TBD TBD + 200 ns
) ﬁtgﬁ; Plhase Offset; ' ka1 TBD - 200 TBD TBD +200 | ns

PCLK, nPCLK TBD - 200 TBD TBD + 200 ns
tsk(o) Output Skew; NOTE 2, 3 550 ps
tjit(cc) Cycle-to-Cycle Jitter; NOTE 4 +100 ps
fco PLL VCO Lock Range 200 480 MHz
tock PLL Lock Time 10 mS
te Output Rise Time; NOTE 3 0.8Vto 2V 0.15 1.2 ps

t Output Fall Time; NOTE 3 0.8Vto 2V 0.15 1.2 ps

tow Output Pulse Width tCycle/2 - 750 | tCycle/2 + 750 | tCycle/2+ 750 | ps

t. t.,, | Output Enable Time; NOTE 3 2 10 ns

t,, t.,, | Output Disable Time; NOTE 3 2 8 ns

All parameters measured at 125MHz unless noted otherwise.

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.

NOTE 2: Defined as skew between outputs at the same supply voltage and with equal load conditions.
Measured at V__ /2.

NOTE 3: These parameters are guaranteed by characterization. Not tested in production.

NOTE 4: This parameter is defined in accordance with JEDEC Standard 65.
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PARAMETER MEASUREMENT INFORMATION
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RELIABILITY INFORMATION

TaABLE 7. eJAVS. AR FLow TABLE

0,, by Velocity (Linear Feet per Minute)

0 200 500
Single-Layer PCB, JEDEC Standard Test Boards 58.0°C/W 47.1°C/W 42.0°C/W
Multi-Layer PCB, JEDEC Standard Test Boards 42.3°C/W 36.4°C/W 34.0°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 ICS87973l is: 8364
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Packace OUTLINE - Y SUFFIX
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TABLE 8. PACKAGE DIMENSIONS
JEDEC VARIATION
ALL DIMENSIONS IN MILLIMETERS
SYMBOL Bee
MINIMUM NOMINAL MAXIMUM
N 52
-- -- 1.60
Al 0.05 - 0.15
A2 1.35 1.40 1.45
b 0.22 0.32 0.38
bl 0.22 0.30 0.33
D 12.00 BASIC
D1 10.00 BASIC
E 12.00 BASIC
E1l 10.00 BASIC
e 0.65 BASIC
ccc 0.45 - 0.10
ddd -- -- 0.13

Reference Document: JEDEC Publication 95, MS-026
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TaBLE 9. ORDERING INFORMATION

Part/Order Number Marking Package Count Temperature
ICS87973BYI ICS87973BYI 52 Lead LQFP 160 per tray | -40°C to 85°C
ICS87973BYIT ICS87973BYI 52 Lead LQFP on Tape and Reel 500 -40°C to 85°C

While the information presented herein has been checked for both accuracy and reliability, Integrated Circuit Systems, Incorporated (ICS) 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 ICS. ICS reserves the right to change any circuitry or specifications without notice. ICS does not authorize or warrant any ICS product for use in life support devices

or critical medical instruments.
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