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700MHZ, LOW JITTER, CRYSTAL-TO-3.3V

DIFFERENTIAL LVPECL FREQUENCY SYNTHESIZER

GENERAL DESCRIPTION
The ICS84330C is a general purpose, single out-
put high frequency synthesizer and a member of
the HiPerClockS™ family of High Performance Clock
Solutions from ICS. The VCO operates at a fre-
quency range of 250MHz to 700MHz. The VCO and

output frequency can be programmed using the serial or parallel
interfaces to the configuration logic. The output can be config-
ured to divide the VCO frequency by 1, 2, 4, and 8. Output fre-
quency steps from 250KHz to 2MHz can be achieved using a
16MHz crystal depending on the output divider setting.

FEATURES
• Fully integrated PLL, no external loop filter requirements

• 1 differential 3.3V LVPECL output

• Crystal oscillator interface: 10MHz to 25MHz

• Output frequency range:  25MHz to 700MHz

• VCO range:  250MHz to 700MHz

• Parallel or serial interface for programming M and N dividers
during power-up

• RMS Period jitter:  5ps ( um)

• Cycle-to-cycle jitter:  40ps ( um)

• 3.3V supply voltage

• 0°C to 70°C ambient operating temperature

• P ompatible with the MC12430

• Industrial temperature information available upon request

HiPerClockS™

ICS
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N0 through N1 is passed directly to the M divider and N output
divider. On the LOW-to-HIGH transition of the nP_LOAD input,
the data is latched and the M divider remains loaded until the
next LOW transition on nP_LOAD or until a serial event occurs.
The TEST output is Mode 000 (shift register out) when operat-
ing in the parallel input mode. The relationship between the VCO
frequency, the crystal frequency and the M divider is defined as
follows:

The M value and the required values of M0 through M8 are
shown in Table 3B, Progr ble VCO Frequency Function
Table. Valid M values for which the PLL will achieve lock are
defined as 125 ≤ M ≤ 350. The frequency out is defined as
follows:

Serial operation occurs when nP_LOAD is HIGH and S_LOAD
is LOW. The shift register is loaded by sampling the S_DATA
bits with the rising edge of S_CLOCK. The contents of the
shift regis re loaded into the M divider when S_LOAD tran-
sitions from LOW-to-HIGH. The M divide and N output divide
values are latched on the HIGH-to-LOW transition of S_LOAD.
If S_LOAD is held HIGH, data at the S_DATA input is passed
directly to the M divider on each rising edge of S_CLOCK.
The serial mode can be used to program the M and N bits and
test bits T2:T0. The internal registers T2:T0 determ he state
of the TEST output as follows in the table below:

FUNCTIONAL DESCRIPTION

NOTE: The functional description that follows describes op-
eration using a 16MHz crystal. Valid PLL loop divider values
for different crystal or input frequencies are defined in the In-
put Frequency Characteristics, Table 6, NOTE 1.

The ICS84330C features a fully integrated PLL and therefore
requires no external components for setting the loop band-
width. A quartz crystal is used as the input to the on-chip
oscillator. The output of the oscillator is divided by 16 prior to
the phase detector. With a 16MHz crystal this provides a 1MHz
reference frequency. The VCO of the PLL operates over a
range of 250MHz to 700MHz. The output of the M divider is
also applied to the phase detector.

The phase detector and the M divider  the VCO output fre-
quency to be 2M times the reference frequency by adjusting the
VCO control voltage. Note that for some values of M (either too
high or too low), the PLL will not achieve lock. The output of the
VCO is scaled by a divider prior to being sent to each of the LVPECL
output buffers. The divider provides a 50% output duty cycle.

The progr ble features of the ICS84330C support two in-
put modes to program the M divider and N output divider. The
two input operational modes are parallel and serial. Figure 1
shows the timing diagram for ea ode. In parallel mode the
nP_LOAD input is LOW. The data on inputs M0 through M8 and

FIGURE 1.  PARALLEL & SERIAL LOAD OPERATIONS
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TABLE 2. P HARACTERISTICS

TABLE 1. PIN DESCRIPTIONS

ameN eypT nDescriptio

VCCA owerP .og supply pin

XTAL1, XTAL2
Crystal oscillator interface. XTAL1 is an oscillator input.
XTAL2 is an oscillator output.

TAL_SELX tnpuI pPullu
Selects between the crystal oscillator or FREF_EXT inputs as the PLL reference
source. Selects XTAL inputs when HIGH. Selects FREF_EXT when LOW.
LVCMOS / LVTTL interface levels.

EO tnpuI pulluP .Output enable. LVCMOS / LVTTL interface levels

P_LOADn tnpuI pPullu
Parallel load input. Determines when data present at M8:M0 is loaded into
M divider, and when data present at N1:N0 sets the N output divide value.
LVCMOS / LVTTL interface levels.

M0, M1, M2
M3, M4, M5
M6, M7, M8

nputI pPullu
M divider inputs. Data latched on LOW-to-HIGH transition of nP_LOAD input.
LVCMOS / LVTTL interface levels.

0, N1N tnpuI pPullu
Determines N output divider value as defined in Table 3C Function Table.
LVCMOS / LVTTL interface levels.

VEE owerP .Negative supply pins

ESTT tOutpu
Test output which is used in the serial mode of operation.
Single-ended LVPECL interface levels.

VCC owerP .Core supply pins

t Differential output for the synthesizer. 3.3V LVPECL interface levels.

cn dnuseU .Do not connect

REF_EXTF tnpuI nulldowP .PLL reference input. LVCMOS / LVTTL interface levels

_CLOCKS tnpuI nPulldow
Clocks the serial data present at S_DATA input into the shift register on the
rising edge of S_CLOCK. LVCMOS / LVTTL interface levels.

_DATAS tnpuI nPulldow
Shift register serial input. Data sampled on the rising edge of S_CLOCK.
LVCMOS / LVTTL interface levels.

_LOADS tnpuI nPulldow
Controls transition of data from shift register into the M divider.
LVCMOS / LVTTL interface levels.

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

ymbolS rarameteP sest ConditionT inimuM ypica

CIN Input Capacitance 4 Fp

RPULLUP Input Pullup Resistor 15 KΩ
RPULLDOWN Input Pulldown Resistor 15 KΩ
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TABLE 3A. PARALLEL AND SERIAL MODE FUNCTION TABLE

TABLE 3B. PROGR BLE VCO FREQUENCY FUNCTION TABLE

TABLE 3C. PROGR BLE OUTPUT DIVIDER FUNCTION TABLE

Inputs
Conditions

P_LOADn M N D_LOAS K_CLOCS AS_DAT

X X X X X X .Reset. M and N bits are all set HIGH

L aatD aatD X X X
Data on M and N inputs passed directly to M divider and
N output divider. TEST mode 000.

↑ ataD aatD X X X
dData is latched into input registers and remains loade

until next LOW transition or until a serial event occurs.

H X X L ↑ aDat
Serial input mode. Shift register is loaded with data on
S_DATA on each rising edge of S_CLOCK.

H X X ↑ L aDat
reContents of the shift regis re passed to the M divid

and N output divider.

H X X ↓ L ataD .dM divide and N output divide values are latche

H X X L X X .Parallel or serial input do not affect shift registers

H X X H ↑ taaD .S_DATA passed directly to M divider as it is clocked

NOTE: L = LOW
H = HIGH
X = Don't care

↑ = Rising edge transition
↓ = Falling edge transition

VCO Frequency
(MHz)

M Divide
562 1

8M 7M 6M 5M 4M 3M 2M 1M 0M

502 521 0 0 1 1 1 1 1 0 1

522 621 0 0 1 1 1 1 1 1 0

542 721 0 0 1 1 1 1 1 0 1

562 821 0 1 0 0 0 0 0 1 0

• • • • • • • • • • •

• • • • • • • • • • •

966 843 1 0 1 0 1 1 1 0 0

986 943 1 0 1 0 1 1 1 0 1

007 053 1 0 1 0 1 1 1 1 0

NOTE 1: These M divide values and the resulting frequencies correspond to a crystal frequency of 16MHz.

Inputs
N Divider Value

Output Frequency (MHz)

1N 0N minimuM mu

0 0 2 521 035

0 1 4 52.6 517

1 0 8 51.23 587.

1 1 1 052 070
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TABLE 4C. LVPECL DC CHARACTERISTICS, VCC = VCCA = 3.3V±5%, TA = 0°C TO 70°C

ymbolS rarameteP est ConditionT inimuM ypica

VOH utput High Voltage; NOTE 1O VCC 1.4- VCC 1.0- V

VOL utput Low Voltage; NOTE 1O VCC 2.0- VCC 1.7- V

VSWING Peak-to-Peak Output Voltage Swing .60 0.1 V

NOTE 1: Outputs terminated with 50Ω to VCC - 2V.

TABLE 4A. POWER SUPPLY DC CHARACTERISTICS, VCC = VCCA = 3.3V±5%, TA = 0°C TO 70°C

TABLE 4B. LVCMOS / LVTTL DC CHARACTERISTICS, VCC = VCCA = 3.3V±5%, TA = 0°C TO 70°C

ymbolS rarameteP sest ConditionT inimuM ypicaT

VCC Core Supply Voltage .1353 3.3 5.463 V

VCCA og Supply Voltage .1353 3.3 5.463 V

I ower Supply Current 601 Am

ICCA og Supply Current 61 Am

ymbolS rarameteP est ConditionT inimuM ypica

VIH Input High Voltage 2 VCC 0.3+ V

VIL Input Low Voltage 0.3- 8.0 V

IIH Input High Current

M0-M8, N0, N1,
OE, nP_LOAD,
XTAL_SEL

VCC = VIN 3.465V= 5 Aµ

S_LOAD, S_CLOCK
FREF_EXT, S_DATA

VCC = VIN 3.465V= 051 Aµ

IIL Input Low Current

M0-M8, N0, N1,
OE, nP_LOAD,
XTAL_SEL

VCC = 3.465V, VIN 0V= 015- Aµ

S_LOAD, S_CLOCK
FREF_EXT, S_DATA

VCC = 3.465V, VIN 0V= 5- Aµ

NOTE: Stresses beyond those listed under Absolute
um Ratin ay 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 um rating
conditions for extended periods may affect product reliability.

ABSOLUTE UM RATINGS

Supply Voltage, VCC  4.6V

Inputs, VI -0.5V to VCC + 0.5 V

Outputs, IO

  Continuous Current 50mA
  Surge Current 100mA

Package Thermal Impedance, θJA  37.8°C/W (0 lfpm)

Storage Temperature, TSTG -65°C to 150°C
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