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DEFINITIONS

Data sheet status

Objective specification This data sheet contains target or goal specifications for product development.
Preliminary specification This data sheet contains preliminary data; supplementary data may be published later.
Product specification This data sheet contains final product specifications.

Application information

Where application information is given, it is advisory and does not form part of the specification.
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General Introduction

SURVEY OF TYPES
NOMINAL TEMPERATURE SUPPLY
TYPE FREQUENCY RANGE VOLTAGE
(kHz) (°C) V)
X0 1000 to 70 000 0to+70 5+10%
XOHC 1000 to 50 000 0to +70 5+10%
VCXO 1000 to 40 000 -5to +70 5+5%
TCXO 4000 to 50 000 -40 to +85 5or12
VTCXO 8000 to 20 000 -30 to +80 5+10%
CTCXO 8000 to 16 000 0 to +55 51+5% or 3.2 5%
DTCXO 4000 to 15 000 —40 to +85 515%
TSO 0.250 to 750 —40 to +85 5110%
INTRODUCTION Quartz crystal clock oscillator type of oscillator is used in

For practical reasons, technical
information on piezo-electric quartz
devices is divided into three
handbooks which have the following
titles:

PAQ7 - Quartz crystals for special
and industrial applications

PA10 - Quartz crystals for
automotive and standard
applications

PA11 - Quartz oscillators

The quartz crystal controlled
oscillators consist in general of a
quartz crystal and an oscillator
circuit, packaged together in a
hermetically sealed encapsulation.
When connected to an appropriate
supply voltage, the oscillator
produces an output signal with a
certain waveform and frequency.
For applications where a high
frequency stability is required, a
temperature compensating network
is added to the oscillator circuit
which reduces the original
temperature drift of the quartz
crystal unit with a factor of 20 to 60.
The range of quartz controlled
oscillators comprise the following
main groups.
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(X0)

The XO's and XOHC's are small
oscillators in a DIL14/4
encapsulation without temperature
compensation. The output
characteristic is designed for TTL
and HCMOS - level applications with
symmetric waveform.

Microcontroller and logic circuitry are
typical applications for XO’s and
XOHC's.

Voltage controlled quartz crystal
oscillators (VCXO)

A VCXO is a crystal oscillator the
frequency of which can be changed
by means of a control voltage. The
relation between frequency and
control voltage approaches a
straight line. They feature LS-TTL
and HCMOS output compatibility.
VCXO's are especially suitable for
phase-locked-loop applications, as
used in ISDN multiplex equipment.

Temperature compensated quartz
crystal oscillators (TCXO0)

In the TCXO's an analog circuit is
incorporated which compensates
the temperature influence on the
frequency stability of the oscillator.
TCXOs are available with stability
figures of +1 to +3 x10-% (ppm). This

4

measuring and communication
equipment.

Voltage controlled and
temperature compensated quartz
crystal oscillators (VICXO)

These oscillators can be tuned
electrically by means of a DC
voltage, or can be modulated by an
AC voltage while the circuit is
electronically temperature
compensated. Extremely suitable in
portable telephone applications.

Temperature compensated quartz
crystal oscillators for Cordless
Telephones (CTCXO)

The CTCXO's are small reference
oscillators in DIL14/3 encapsulation.
They have been developed
especially for cordless telephones
and have a stability of

+2.5 x 108 (ppm).

Digitally temperature
compensated quartz crystal
oscillators (DTCXO)

The DTCXO is the latest
development in temperature
compensated crystal oscillator
design. Temperature compensation
is carried out by means of a digital
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C?J%';F’ELPIT ngﬂ.:mgv ADJUSTMENT OUTPUT
(mA) (x10%) FACILITY COMPATIBILITY
30 to 50 +100 none TTL
41025 +100 none HCMOS
610 12.5 120 control voltage HCMOS
4t015 +1 external variable capacitor or resistor sinewave semi-TTL or HCMOS
25 1.5 control voltage clipped sinewave
15 2.5 internal trimmer clipped sinewave
15 10.5 external variable resistor HCMOS
25 not applicable | none HCMOS

circuit and is based upon the
following principle.

A memory chip contains a table with
temperature correction data for both
crystal and oscillator over the quartz
crystal temperature range, —40 to
+85 °C for example. The memory is
adressed by a digital (quartz)
thermometer, so that at each
temperature within this range, a
particular memory cell contains the
specific correction factor to keep the
output frequency within very close
tolerances. Oscillators of this type
show a frequency stability of

< 10.5 x10-¢ (ppm) in the
temperature range of —40 to +85 °C.
DTCXO's are used in
high-professional equipment
especially where high frequency
stability combined with low power
consumption, small dimensions and
no warming-up time is required.

Temperature sensing quartz
crystal oscillators (TSO)

In the TSO the frequency is a
function of the temperature. For this
oscillator a special crystal cutis
used with a high sensitivity for
temperature changes. The
temperature information is available
in a digital format and no Analog to
Digital Conversion is needed. The
TSO's are used as temperature

September 1992

sensing devices in measurement
and industrial equipment. For
example, the correction of
measurement-errors caused by
ambient temperature changes.

TERMS AND CONDITIONS
Nominal frequency (f,om)

The frequency assigned to the
oscillator when operated under
specified conditions.

Frequency offset (Af/f)

The frequency difference, positive or
negative, which should be added to
the specified nominal frequency of
the oscillator when adjusting the
oscillator frequency at +25 °C, in
order to minimize it's deviation from
nominal frequency over the
specified operating temperature.

Frequency tuning range (Af/f)

Frequency tuning range is the range
over which the oscillator frequency
may be varied by means of an
external resistor or capacitor for the
purpose of:

Setting the frequency to a particular
value in order to give a frequency
offset.

Correcting the oscillator frequency

5

after deviation due to ageing or
other changed conditions.

Operating temperature range (T,,)

The temperature range over which
the oscillator shall function,
maintaining frequency and other
output signal attributes within
specified tolerances.

Operable temperature range (T,)

The temperature range over which
the oscillator shall continue to
provide an output signal, though not
within the specified tolerances of
frequency, level, waveform and
other parameters.

Storage temperature range (T,,,)

The temperature range within the
(non-operating) oscillator may be
stored for a prolonged time without
any damage.

Frequency ageing (At/f)

The relationship between oscillator
frequency and time. This long-term
frequency drift is caused by secular
changes in the quartz crystal and/or
other elements of the oscillator
circuit, and is expressed as
fractional change in mean frequency
per specified time interval

(e.g. 1 x10-% (ppm) per year).
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Table 1 Crystal clock oscillators (XO) - Type selection

NOMINAL TEMPERATURE SUPPLY
TYPE FREQUENCY RANGE VOLTAGE
(kHz) (°C) (v)
X0 1000 to 70 000 0to +70 5
XOHC 1000 to 50 000 0 to +70 5
Table 2 Voltage controlled crystal oscillators (VCXO) - Type selection
FREQUENCY TEMPERATURE SUPPLY
TYPE RANGE RANGE VOLTAGE
(kHz) (°C) (v)
VCO2 7000 to 23 000 -5 to +60 515
VCO3 1000 to 10 000 -5 to +55 515
VCO4 7000 to 17 000 0to +70 515
VCO5 17 000 to 40 000 0to+70 515
VCO6 7000 to 17 000 0 to +60 515
Table 3 Temperature compensated crystal oscillator (TCXO) - Type selection
FREQUENCY SUPPLY
TYPE PACKAGE RANGE VOLTAGE
(kH2) )
TC201 B2 4000 to 20 000 5to0 12
TC202 B2 4000 to 20 000 5
TC301 B3 4500 to 15 000 12
TC302 B3 4500 to 12000 12
TC303 B3 4000 to 20 000 12
TC304 B3 4000 to 20 000 12
TC305 B3 20 000 to 50 000 12
TC501 B5 6000 to 20 000 5
TC502 B5 6000 to 20 000 5
TC601 B6 6000 to 20 000 5
TC602 B6 6000 to 20 000 5
September 1992 6
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SUPPLY FREQUENCY MAXIMUM HEIGHT OUTPUT
CURRENT STABILITY OVER PCB COMPATIBILITY PAGE
(mA) (x10) (mm)
30to 50 +100 6.5 TTL 12
41025 +100 6.5 HCMOS 20
SUPPLY CONTROL FREQUENCY MAXIMUM HEIGHT OUTPUT
CURRENT VOLTAGE STABILITY OVER PCB COMPATIBILITY PAGE
(mA) V) (x10-%) (mm)
6 -5to +5 +20 7.3 HCMOS 28
4 —4to+4 +20 7.3 HCMOS 35
6 05t04.5 +25 7.3 HCMOS 42
12.5 0.5t04.5 +20 7.3/10.9 HCMOS 49
9 1.0t0 4.0 +10 10.9 HCMOS 56
TEMpenATURE [ FREQUENSY T aowusmuewr
FACILITY COMPATIBILITY
(°C) (x10-9)
4010 +85 +1.0 variable R sinewave 60
-40 to +85 +1.0 variable R semi TTL 64
-20to +70 +2.0 variable C sinewave 68
-20to +70 +2 variable R sinewave 73
-40 to +85 +1 variable C sinewave 78
—40to +85 +1 variable R sinewave : 82
-20to +70 +2 variable C sinewave 86
—40 to +85 +1.0 variable R sinewave 91
-40 to +85 +1.0 variable R semi TTL 95
-20to +70 +1.0 variable R sinewave 99
-20to+70 +1.0 variable R semi TTL 103
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Table 4 Voitage controlled temperature compensated crystal oscillator (VTCXO) - Type selection

FREQUENCY SUPPLY
TYPE PACKAGE RANGE VOLTAGE
(kHz) V)
VTCO1 B8 8000 to 20 000 5
VTCO2 B8 8000 to 20 000 5
VTCO3 B8 8000 to 20 000 5
VTCO4 B8 8000 to 20 000 5
Table 5 Temperature compensated crystal clock oscillator (CTCXO) - Type selection
FREQUENCY TEMPERATURE SUPPLY
TYPE RANGE RANGE VOLTAGE
(kHz) (°C) v)
CTCXO 8000 to 16 000 0to+55 3to5

September 1992 8
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SUPPLY FREQ. DEVIATION x10-° FREQ. DEVIATION FREQ.
CURRENT IN THE TEMP. RANGE vs V¢ CHANGES MODULATION PAGE
(mA) -30/+80 °C 5V 5% (x10-9)
3 max. +1.5 $0.2 +4.0 107
3 max. 2.5 +0.2 +7.0 107
3 max. +4.0 +0.3 +19.0 107
3 max. 18.2 +0.3 +38.0 107
csul:z'::;rrT FREQUENCY MA)gvgx :;GHT OuTPUT PAGE
(mA) STABILITY (mm) COMPATIBLITY
1.5 max. +25x 108 7.6 max. clipped sinewave 122

September 1992 9
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Crystal Clock Oscillator Type XO 9922 515 71... series
]

DESCRIPTION

The type XO crystal clock oscillator comprises of a quartz crystal and an oscillator circuit assembled together on a
printed-circuit board. The assembly is encapsulated in a hermetically sealed metal housing. The package has four
connecting pins with pin spacing compatible with 14-pin DIL packages. The output signal conforms to TTL standards.

APPLICATIONS

e Microprocessors

¢ Measuring equipment
¢ Medical equipment

o Electronic timers.

QUICK REFERENCE DATA

SYMBOL PARAMETER MIN. MAX. UNIT
from nominal frequency range 1000 70 000 kHz
Afff frequency stability -100 +100 ppm

(all effects and tolerances included)
T operating temperature range 0 +70 °C
Vee nominal supply voltage 4.5 55 \'
n fan-out - 10 TTL

All references to ppm = 10-6.

September 1992 12
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MECHANICAL DATA

Dimensions in mm.

jt—— 20.4 max ——py
j— 15.24 —>

———} 535 762 11 127
l max max

Fig.1 Package Outline.

Pinning Marking
SYMBOL | PIN DESCRIPTION e Line 1: frequency in kHz
n.c. 1 n.c. (standard) or control input o Line 2: last five digits of catalogue number - XO
(3-state) (enable 1) e Line 3: code for year and week of
GND 7 | ground (case) manufacture - PHD.
Voec 8 | oscillator output
Vee 14 | supply voltage, +5 V (DC) Mass
Typical: 3.9 g
Packing

The oscillators are supplied in sticks in box: 25 pieces per stick; 4, 20 or 40 sticks per box.

September 1992
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9922 515 71... series

ELECTRICAL DATA
SYMBOL PARAMETER CONDITIONS MIN. | TYP. | MAX. | UNIT
from nominal frequency square wave output 1000 |- 70 000 | kHz
At/ frequency stability (note 1) all effects and tolerances included -100 |- +100 ppm
Vee nominal supply voltage 45 |5 5.5 \"
lee supply current (M) f = 1.0to 8.0 MHz (note 2) - 45 50 mA
(T) f = 8.0to 40.0 MHz (note 2) - 30 40 mA
(T) f = 40.0 to 70.0 MHz (note 2) - 40 55 mA
(C) f = 1.0to 8.0 MHz (note 3) - 5 10 mA
(C) f = 8.0to 24.0 MHz (note 3) - 10 15 mA
(C) f = 24.0 to 40.0 MHz (note 3) - 20 25 mA
T operating temperature range 0 - +70 °C
(note 1)
Ll storage temperature range -55 |- +125 °C
output pulse shape conform to standard TTL data
& duty cycle (note 1) 1.5V level 40 - 60 %
n fan-out standard TTL load - - 10
t. 4 rise and fall time (T)0.4t0 2.4 V (note 2) 4 5 - ns
(C) 0.4t02.4 V (note 3) 1 2 - ns
te start-up time up to 40 MHz - - 10 ms
above 40 MHz - - 15 ms
All references to ppm = 104
Notes
1. If specifications for a specific product deviate from these standard specifications, refer to Table 1.
2. (T) holds for TTL technology.
3. (C) holds for CMOS technology for TTL output.
The optional 3-state function is only available in (C) up to:
DUTY CYCLE AT 5 TTL LOAD AT 10 TTL LOAD
40/60% 40 MHz 34 MHz
45/55% 20 MHz 16 MHz
Note
The optional "enable 1" function is only available in (T) from 8 MHz onwards.
Logic table
OUTPUT
CONE?I(:‘L:)NPUT (PIN 8) REMARK
TRISTATE VERSION ENABLE 1 VERSION
0 (LOW) high impedance logic 1 oscillator stops
1 or open (HIGH) oscillating (V) oscillating (V)

September 1992
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9922 515 71... series

SPECIFIC PRODUCT DATA
Table 1
FREQUENCY STABILITY
f (note §) T 5 (%)
CATALOGUE rom ord TE
NUMBER (kHz) TOTAL IN THE (°C) (note 3) (minJ/max.)
(note 1) 'N"'jAL TEMP. | (note2) (note 4)
(25°C) | paNGE
Standard values (note 6) +100 +50 150 0/+70 40/60

9922 515 71806 1.000.000
9922 515 71802 1843.200
9922 515 71807 2048.000
9922 515 71803 2 457.600
9922 515 71804 3 686.400
9922 515 71805 4000.000
9922 515 71602 4915.200
9922 515 71607 4915.200
9922 515 71605 5 068.800
9922 515 71608 6 000.000
9922 515 71601 6 144.000
9922 515 71001 8 000.000
9922 515 71047 9 000.000
9922 515 71014 9 600.000

9922 515 71002 10 000.000

Notes

1. f,om = NOMinal frequency.

2.T,, = operating temperature range.

3. T/E: T = 3-state, E = Enable.

4.3 =duty cycle.

5. Values to be multiplied by 10-¢.

6. Standard values hold for each product unless otherwise specified.

September 1992 15
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Crystal Clock Oscillator Type XO

9922 515 71... series

SPECIFIC PRODUCT DATA
FREQUENCY STABILITY
note 5 0,
CATALOGUE from {note §) Ty E 5(%)
NUMBER (kHz) INTHE | (°C) (note3) | (minimax)
(note1) | TOTAL 'Nz'T:AL TEMP. | (note2) (note 4)
(25°C) | paNGE
Standard values (note 6) +100 +50 150 0/4+70 40/60
9922 51571008 | 12 000.000
992251571038 | 14 318.180
992251571039 | 14 745.600
992251571035 | 15 667.200 T
992251571007 | 16 000.000
992251571048 | 16 384.000
992251571055 | 19 660.800
992251571004 | 20 000.000
992251571041 | 25000.000
992251571017 | 24 000.000
992251571015 | 30 000.000
992251571033 | 30 240.000 T
992251571031 | 31334.400
992251571032 | 31334.400 T
992251571042 | 32000.000

Notes

1. f.om = NOMInal frequency.

2.T,, =operating temperature range.

3. T/E: T = 3-state, E = Enable.

4.3 =duty cycle.

5. Values to be multiplied by 10-5.

6. Standard values hold for each product unless otherwise specified.
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Crystal Clock Oscillator Type XO 9922 515 71... series
SPECIFIC PRODUCT DATA
FREQUENCY STABILITY
t (note 5) T, (%)
CATALOGUE nom 4 TE
(kHz) IN THE (°C) (min./max.)
NUMBER (note1) | TOTAL | INITIAL | Lo | (note2) | (M09 (note 4)
(25°C) | panGE
Standard values (note 6) +100 +50 150 0/+70 40/60

9922 515 71052 33 330.000
9922 515 71049 33 333.300
9922 515 71008 36 000.000
9922 515 71009 40 000.000
9922 515 71034 40 000.000 T
9922 515 71043 50 000.000
9922 515 71036 57 283.200
9922 515 71046 65 536.000 50

9922 515 71011 66 666.000

Notes

1. fom = NOMinal frequency.

2. T, = operating temperature range.

3. T/E: T = 3-state, E = Enable.

4. 5 = duty cycle.

5. Values to be multiplied by 10-5.

6. Standard values hold for each product unless otherwise specified.
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MEA722

lcc
(mA)

40

NN

max

20

0 20 40 60 80
f (MHz)

Fig.2 Supply current as a function of frequency.
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Crystal Clock Oscillator Type XO

9922 515 71... series

TESTS AND REQUIREMENTS

Essentially all tests are carried out in accordance with IEC publication 68-2, “Recommended basic climatic and
mechanical robustness testing procedure for electronic components®. Ageing test is in accordance with IEC
publication 679-1, “Quartz crystal controlled oscillators”.

IEC68-2 TEST PROCEDURE REQUIREMENTS
Db accelerated damp heat +25 to +55 °C; Afff<5 ppm
6 cycles at RH >95%
Ea shock 100 g; half sine 6 directions; Afff<5 ppm
1 blow/direction
Ed free fall 250 mm on hard wood Aff<5 ppm
Fc vibration frequency 10 to 500 Hz; no damage
acceleration 20 g; Aff<5 ppm
3 directions; 30 minutes
Nb rapid change of temperature 1 hour at —40 °C/1 hour at +85 °C; 10 cycles | no damage
A5 ppm
Qc sealing gross leak method 1 no bubbles
Ta solderability 23515°C; 2405 s; good tinning
flux 600 (activated)
Tb-1a | resistance to soldering heat 26015°C; 10t1s Afffi<5 ppm
IEC679-1 TEST PROCEDURE REQUIREMENTS
9.3.1 ageing 1000 hours; 70 °C Af£<10 ppm

All references to ppm = 10¢.
Solvent resistance tests

Procedure: In accordance with IEC 68-2-45 (XA) and IEC 653: immersion time 5 minutes; at ambient temperature,
and ultrasonic (40 kHz); brushing inciuded.

Solvents: - Neutropon P3 and Saxin P3
- Meta Clean 820
- Lonco 446 and 520

- Isopropanol cleaning solvent.

September 1992
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Crystal Clock Oscillator Type XOHC

DESCRIPTION

9922 515 72... series

The type XOHC crystal clock oscillator comprises of a quartz crystal and an oscillator circuit assembled together on a
printed-circuit board. The assembly is encapsulated in a hermetically sealed metal housing. The package has four
connecting pins with pin spacing compatible with 14-pin DIL packages. The output signal conforms to HCMOS

standards.

APPLICATIONS

* Microprocessors

¢ Measuring equipment
¢ Medical equipment
o Electronic timers.

QUICK REFERENCE DATA
SYMBOL PARAMETER MIN. MAX. UNIT
from nominal frequency range 1000 50 000 kHz
Ath frequency stability -100 +100 ppm
(all effects and tolerances included)
Tep operating temperature range 0 +70 °C
Vee nominal supply voltage 4.5 5.5 v
n fan-out - 10 HCMOS
- 15 LSTTL

All references to ppm = 10-6.

September 1992
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Crystal Clock Oscillator Type XOHC

9922 515 72... series

MECHANICAL DATA

Dimensions in mm.

Fig.1 Package Outline.

Pinning
SYMBOL PIN DESCRIPTION
n.c. 1 n.c. (standard) or control input
(3-state)

GND 7 ground (case)

Vese 8 oscillator output

Vee 14 supply voltage, +5 V (DC)
Packing

Marking

o Line 1: frequency in kHz
e Line 2: last five digits of catalogue number - XOHC

¢ Line 3: code for year and week of
manufacture - PHD.

Mass
Typical: 3.9 g

The oscillators are supplied in sticks in box: 25 pieces per stick; 4, 20 or 40 sticks per box.
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Crystal Clock Oscillator Type XOHC

9922 515 72... series

ELECTRICAL DATA
SYMBOL PARAMETER CONDITIONS MIN. | TYP. | MAX. | UNIT
from nominal frequency square wave output 1000 |- 50 000 | kHz
Afff frequency stability (note 1) all effects and tolerances included -100 |- +100 ppm
Vee nominal supply voltage 45 |50 |55 \"
lec supply current at 15 pF load |f = 1.0to 8.0 MHz - 5 10 mA
f = 8.0to 24.0 MHz - 10 15 mA
f = 24.0to0 50.0 MHz - 20 |25 mA
T operating temperature range 0 - +70 °C
(note 1)
T,,I storage temperature range -55 |- +125 °C
output pulse shape conform to standard HCMOS data
duty cycle 0.5 V level 40 - 60 %
fan-out standard HCMOS load - - 10
LSTTL load - - 15
t. 4 rise and fall time at 15 pF load 3 - 5 ns
te start-up time up to 40 MHz - - 10 ms
above 40 MHz - - 15 ms
All references to ppm = 10-¢.
Note
1. If specifications for a specific product deviate from these standard specifications, refer to Table 1.
Logic table for 3-state version
CONTROL INPUT OUTPUT
(PIN1) (PIN 8) REMARK
0 (LOW) high impedance oscillator stops
1 or open (HIGH) oscillating (Vo)
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9922 515 72... series

30 MEA719
lcc
(mA)
20
'1/
/
]
typ
//
4
10
=
—
0
0 10 20 30 40 50
f (MHz)

Maximum values measured at 5.5 V supply voltage.
Typical values at 5 V supply voltage.

Fig.2 Supply current as a function of frequency
for XOHC at standard load of 15 pF.

30 MEA720
] |
{ 70 pF_A
lcc 100 pF | A
) YAAVZCEE
150 pF r |
20 o/ / 7/ 15 pF—
/ =
/ /: A
/, /]
10 // IQ
Z®
LA
,A
()}
0 10 20 30 40 50
f (MHz)

End of curve also indicates the maximum
frequency at that load for 10% to 90% of
Vcc output levels.

Fig.3 Typical supply current as a function of
frequency for XOHC at various load
capacitances.

MEA721
20
teoty /
(ns)
s m!x//
15 7
l/ /
"
589%
10
A L]
A
/|
5//
0
0 50

00 150
Cy (pF)

Fig.4 Rise and fall times as a function of load
capacitance for XOHC.
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Crystal Clock Oscillator Type XOHC

9922 515 72... series

SPECIFIC PRODUCT DATA
Table 1
FREQUENCY STABILITY
note 5
CATALOGUE from (note 5) Top T 5 (%)
NUMBER (kHz) INTIAL | NTHE | €O) (note3) | (min/max)
(note 1) TOTAL 289G TEMP. (note 2) (note 4)
(25°C) | paNGE
Standard values (note 6) +100 | 150 50 0470 40/60
9922515 72805 | 1 000.000
992251572801 | 1843.200
992251572802 | 2457.600
992251572803 | 3 686.400
992251572804 | 4 000.000
992251572601 | 4915.200
992251572602 | 5068.800
992251572002 | 8000.000
992251572018 | 9 600.000
992251572003 | 10000.000
992251572022 | 11 059.200
992251572028 | 11059.200 | 50 201470

9922 515 72004 12 000.000

9922 515 72005 14 318.180

9922 515 72006 14 745.600

Notes

1. f,om = NOMinal frequency.

2. T, = operating temperature range.
3. T = 3-state.

4.5 = duty cycle.

5. Values to be multiplied by 10-.

6. Standard values hold for each product unless otherwise specified.

September 1992
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Crystal Clock Oscillator Type XOHC

9922 515 72... series

SPECIFIC PRODUCT DATA
FREQUE(NCV SSTABILITY
CATALOGUE from note 6) Top T 3 (%)
NUMBER (::':3) ToTAL | 'NITIAL l;gaﬂnf (nst?z) (note 3) ‘"ZL'LJ.T:?”
25°C) | paNGE
Standard values (note 7) +100 +50 150 0/+70 40/60
9922 515 72007 | 16 000.000
992251572031 | 18 432.000
992251572026 | 18720.000 | 30
992251572008 | 20 000.000
992251572032 | 22 118.400
992251572009 | 24 000.000
992251572011 | 25000.000
992251572015 | 30 000.000 (noice) 5)
992251572016 | 30 209.800 (nostg 5)
992251572001 | 32 000.000 T
992251572012 | 32 000.000
992251572019 | 33 333.000
992251572013 | 40 000.000
992251572023 | 40 000.000 T
992251572021 | 45 000.000

Notes

1. . = NOminal frequency.

2. T, = operating temperature range.
3. T = 3-state.

4. § = duty cycle.

5.C_ =50 pF.

6. Values to be multiplied by 10-¢.

7. Standard values hold for each product unless otherwise specified.
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Philips Components

Product specification

Crystal Clock Oscillator Type XOHC

9922 515 72... series

SPECIFIC PRODUCT DATA

FREQUENCY STABILITY
note 6
NUmBeR (:‘m) — IN THE (Ig) y (mig( Z:\)ax )
NUMBER (note 1) TOTAL ";rsr:él- TEMP. (note 2) (note 3) (note 4)
( ) RANGE
Standard values (note 7) +100 +50 +50 0/+70 40/60
9922 515 72052 45 158.400 50
(note 5)

9922 515 72014 50 000.000
9922 515 72027 51 840.000 50

Notes

1. f.om = nominal frequency.

2.T,, = operating temperature range.

3. T =3-state.

4.8 =duty cycle.

5.C_ =50 pF.

6. Values to be multiplied by 10-5.

7. Standard values hold for each product unless otherwise specified.
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Philips Components

Product specification

Crystal Clock Oscillator Type XOHC

9922 515 72... series

TESTS AND REQUIREMENTS

Essentially all tests are carried out in accordance with IEC publication 68-2, "Recommended basic climatic and
mechanical robustness testing procedure for electronic components®. Ageing test is in accordance with IEC
publication 679-1, "Quartz crystal controlled oscillators".

IEC68-2 TEST PROCEDURE REQUIREMENTS
Db accelerated damp heat +25 to +55 °C; At <5 ppm
6 cycles at RH >95%
Ea shock 100 g; half sine 6 directions; Afff <5 ppm
1 shock/direction
Ed free fall 250 mm on hard wood Afff <5 ppm
Fc vibration frequency 10 to 500 Hz; no damage
acceleration 20 g; At <5 ppm
3 directions; 30 minutes
Nb rapid change of temperature 1 hour at —40 °C/1 hour at +85 °C; 10 cycles | no damage
Afff <5 ppm
Qc sealing gross leak method 1 no bubbles
Ta solderability 23515°C;210.5s; good tinning
flux 600 (activated)
Tb-1a |resistance to soldering heat 26015°C; 101 s Afff <5 ppm
IEC679-1 TEST PROCEDURE REQUIREMENTS
9.3.1 ageing 1000 hours; 70 °C Afff <10 ppm

All references to ppm = 10-6.

Solvent resistance tests

Procedure:

Solvents:

In accordance with IEC 68-2-45 (XA) and IEC 653: immersion time 5 minutes; at ambient temperature,
and ultrasonic (40 kHz); brushing included.

- Neutropon P3 and Saxin P3

- Meta Clean 820
- Lonco 446 and 520

- Isopropanol cleaning solvent.
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Philips Components

Voltage Controlled Crystal Oscillator
Type VCO2

DESCRIPTION

Product specification

9922 515 602.. series

The type VCO2 voltage controlled crystal oscillator comprises of a quartz crystal and two HCMOS integrated circuits

for oscillating and output buffering. These are assembled together on a hybrid circuit in a metal housing that is

dry-nitrogen-filled and hermetically sealed. The package has four connecting pins with pin spacing compatible with
14-pin DIL packages.

APPLICATIONS

o Clock recovery circuits (phase-locked-loops)

¢ Multiplexing equipment in digital telephone networks

o Local area networks.

QUICK REFERENCE DATA
SYMBOL PARAMETER MIN. TYP. MAX. UNIT
from nominal frequency range 7000 - 23 000 kHz
At frequency stability - - 145 ppm
(all effects and tolerances included)
Vee supply voltage range 4.75 5.0 5.25 Vv
Veontr control voltage range -5 0.0 +5 v
(inverse characteristic)
Afff (Vo) | pullability (reference to f,,) - +160 - ppm
n fan-out - - 3 TTL

All references to ppm = 10-8,
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Philips Components Product specification

Voltage Controlled Crystal Oscillator 9922 515 602.. series

Type VCO2
MECHANICAL DATA
f¢—— 20.4 max —»
[e—— 15.24 —»
—— 122
epQ' i A N } T T
¥ * 1" 127
B ______L.———-"-"‘ 458 762 Moy max
& | oo |
\9' 14 i 8$)1) l l

Dimensions in mm.

Fig.1 Package outiine DIL 14/4.

Pinning Marking
SYMBOL PIN DESCRIPTION e Line 1: frequency in kHz

Veortr 1 control voltage e Line 2: last five digits of catalogue number - PHD

GND 7 ground (case) e Line 3: code for month and year of

Voso 8 | oscilator output manufacture - VC02.

14
Vee supply voltage Mass
Typical: 3.9 g

Packing

The oscillators are supplied in blister package in box: 25 pieces per blister package; 12 blister packages per box.
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Philips Components

Product specification

Voltage Controlled Crystal Oscillator

9922 515 602.. series

Type VCO2
ELECTRICAL DATA
SYMBOL | PARAMETER CONDITIONS | MiN. | TYP. | max. | unm
Operating conditions
Vee supply voltage (note 1) 4.75 |5.0 |5.25 v
lec supply current 7to 17 MHz - 6 10 mA
7to 17 MHz - - 12 mA
atVe = 525V
17 to 21 MHz - 10 12.5 mA
Veontr control voltage range -5 00 (45 \"
n output load (fan-out) TTL load - - 3
ty start-up time in T, range - - 10 ms
T operating temperature -5 +25 |[+60 °C
range
T, operable temperature range —40 |- +85 °C
Tag storage temperature range | MIL-0-55310 A -40 |- +100 °C
Frequency characteristics
from nominal frequency range 7000 |- 23000 |kHz
At o initial frequency tolerance Verr =0V - - 30 ppm
with respect to the nominal | (note 2)
frequency
Afff(T) frequency stability as a Tp=+60t0-5°C - - 120 ppm
function of temperature (reference to f initial)
change
Aff(Vee) | frequency tolerance as a Vec =5V 5% - - 5 ppm
function of supply voltage | C_ = 1510 50 pF
and load variations or unloaded to 3 TTL loads
(reference to f initial)
AfA (1) frequency ageing during 10 years - - +20 ppm
at 60 °C (reference to f initial)
Afff (tot) total frequency tolerance Veorr =0V - - 145 ppm
due to ageing, temperature, | (reference to f initial)
supply voltage and load
variations
At (Veorr) | pullability (reference to fom) | Vet =5 Vt0o+5V +130 |+160 | 200 ppm
(see Fig.2)
AffIAV e | pulling sensitivity per volt inverse monotonic characteristic; -15 |-32 |-60 ppmNV
frex 8t Veorr = -5 V
tu stabilization time after to +1 ppm of final frequency - - 20 s
power-on
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Philips Components Product specification

Voltage Controlled Crystal Oscillator 9922 515 602.. series
Type VCO2 .
SYMBOL | PARAMETER ] CONDITIONS [ min. [ Tvp. | mAX. | uNiT
Output characteristics
t rise time between 10 and 90% - - 15 ns
|2 fall time between 10 and 90% - - 15 ns
output logic levels compatible with HCMOS - - -
s duty cycle Tp=25°C 45 |- 55 %
7 to 17 MHz Veortr =0V
output level 1.5V
) duty cycle Tp=-510+60°C 40 - 60 %
7 to 17 MHz Verr=-510+5V
output level 1.5 V
8 duty cycle T =-510+60°C 40 - 60 %
17 to 23 MHz Vo =-5t0+45V
output level 2.5 V

All references to ppm = 10-°.

Notes

1. Supply voltage is decoupled intemnally.

2. The initial frequency deviation does not degrade the margin between pullability and stability as the pullability is
stated relative to the nominal frequency.

3. If specifications for a specific product deviate from these standard specifications, refer to Table 1.

4. The parameters are measured at: T,,,, =252 °C; V. =5 V and 15 pF output-load capacitor to ground (unless
otherwise specified).

MGA008
160
afrt L
€
(x10 )ao \\
<
\\
0
-80 \\
N
\
TN
-160
-4 -2 0 2 4
Veontr (V)
Fig.2 Frequency as a function of control voltage
characteristic (typical curve).:
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Philips Components Product specification

Voltage Controlled Crystal Oscillator 9922 515 602.. series

Type VCO2
SPECIFIC PRODUCT DATA
Table 1
TALOGUE - FREQUENCY STABILITY T, MAXIMUM AGEING
RANGE
9922 515 60201 8 192.000 +30 +20 -5/+60 +20 85 2000 hours
9922 515 60202 8 448.000 +30 +20 -5/+60 +20 85 2000 hours
9922 515 60216 10 080.000 +30 +20 -5/+60
9922 515 60203 11 456.000 +30 +20 -5/+60 +20 85 2000 hours
9922 515 60209 11 520.000 +30 120 -5/+60
9922 515 60213 11 605.333 +20 120 -15/+85 +20 25 20 years
9922 515 60211 12 288.000 +30 +20 -5/+60
9922 515 60212 12 624.000 +30 +20 -5/+60
9922 515 60207 15 360.000 +30 +20 -5/+60
9922 515 60205 16 384.000 +30 +20 -5/+60
9922 515 60214 16 384.000 +20 +20 -5/+60 +15 40 10 years
+15 +20/+60
9922 515 60206 20 480.000 +30 +20 -40/+85
9922 515 60215 22 579.200 +30 120 -0/+70 25 10 years
Notes

1. f.em = nNominal frequency.

2.T,, = operating temperature range.
3. INITIAL at nominal V.

4. Values to be multiplied by 10-¢.
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Philips Components Product specification

Voltage Controlled Crystal Oscillator 9922 515 602.. series

Type VCO2
CATALOGUE - PULLAzBl UI: CONTF:qul;‘\g;LTAGE PU Lu:gnssgf.:_ﬂvrrv
NUMBER e, (notes 2and 3) V) (note 3)
MIN. | NOM. | MAX. | MIN. | NOM. | MAX. MIN. NOM. MAX.
9922 515 60201 8 192.000 +130 | £160 | 200 -5 0 +5 -32
9922 515 60202 8 448.000 +130 | £160 | 200 -5 0 +5 -32
9922 515 60216 10 080.000 | +130 | £160 | 200 -5 0 +5 -32
9922 515 60203 11 456.000 +130 | +160 | +200 -5 0 +5 -32
9922 515 60209 11 520.000 +145 - - -5 0 +5 -35
9922 515 60213 11 605.333 +150 - - -5 0 +5 -37.5
9922 515 60211 12288.000 | £130 | +160 | 200 -5 0 +5 =32
9922 515 60212 12624.000 | +130 | +160 | 200 -5 0 +5 -32
9922 515 60207 15 360.000 | 130 - - -5 0 +5 -32
9922 515 60205 16 384.000 +130 - - -5 0 +5 -32
9922 515 60214 16 384.000 | £100 - - -3.5 0 +3.5 -35
9922 515 60206 20 480.000 +130 | £160 | +200 -5 0 +5 -32
9922 515 60215 22 579.200 +150 - - -5 0 +5 -32
Notes

1. f..m = NOMinal frequency.
2. Pullability reference to f,,,.
3. Values to be multiplied by 10-8.
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Philips Components Product specification

Voltage Controlled Crystal Oscillator

Type VCO2 9922 515 602.. series

TESTS AND REQUIREMENTS

Essentially all tests are carried out in accordance with IEC publication 68-2, *Recommended basic climatic and
mechanical robustness testing procedure for electronic components®. Ageing test is in accordance with IEC
publication 679-1, "Quartz crystal controlled oscillators®.

IEC68-2 TEST PROCEDURE REQUIREMENTS
Db accelerated damp heat +25 to +55 °C; Afff <5 ppm
6 cycles at RH >95%
Ea shock 100 g; half sine 6 directions; Afff <5 ppm
1 shock/direction
Ed free fall 250 mm on hard wood Afff <5 ppm
Fc vibration frequency 10 to 500 Hz; acceleration 20 g; no damage
3 directions; 30 minutes Afff <5 ppm
Nd rapid change of temperature 1 hour at —40 °C/1 hour at'+85 °C; 10 cycles | no damage
Af/f <5 ppm
Qc sealing gross leak no bubbles
Qk sealing fine leak 16 hours; 700 kPa He <1+10-® Ncc/s He
Ta-1 solderability 23515°C;210.5s; good tinning
flux 600 (activated)
Tb-1a resistance to soldering heat 26015°C; 101s At/ <5 ppm
Ub bending of wire terminations 1 bend of 90°; load 5 N no leaking leads
IEC679-1 TEST PROCEDURE REQUIREMENTS
9.3.1 ageing 2000 hours at 85 °C Afff <20 ppm
1000 hours at 70 °C Afff <5 ppm

All references to ppm = 10-8.

Note

Expected field failure rate in operating temperature range: <350 ¢ 10-/hour.
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Phlllﬁ Comﬁnems Product l&lﬂcaﬂon

Voltage Controlled Crystal Oscillator .
Type VCO3 9922 515 603.. series

DESCRIPTION

The type VCO03 voltage controlled crystal oscillator comprises of a quartz crystal, an oscillator circuit, a voitage
reference and an HCMOS integrated divider circuit. These are assembled together on a hybrid circuit in a metal
housing that is dry-nitrogen-filled and hermetically sealed. The package has four connecting pins with pin spacing
compatible with 14-pin DIL packages.

APPLICATIONS

¢ Clock recovery circuits (phase-locked-loops)
« Muitiplexing equipment in digital telephone networks
o Local area networks.

QUICK REFERENCE DATA
SYMBOL PARAMETER MIN. TYP. MAX. UNIT
from nominal frequency range 1000 - 10 000 kHz
AtA frequency stability - - 145 ppm
(all effects and tolerances included)
Vee supply voltage range 4.75 5.0 5.25 v
Veoetr control voltage range -4 0.0 +4 v
(inverse characteristic)
Afff (Vo) | pullability (reference to f,.,) - +220 - ppm
n |fan-out - - 3 TTL

All references to ppm = 106,
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Philips Components Product specification

Voltage Controlled Crystal Oscillator

Type VCO3 9922 515 603.. series

MECHANICAL DATA

20.4 max ——py

[ 1524 —»
[ 122 —>

e | S5t |
f-—-—t—-—-H 458 762 a2
G =
\ 14 ! 8 j

r—- 18.6 max ——DI ‘
|

I l 6.6
l] 3 w T 1 58
J l‘jw Oﬁ min
1.8 —»

Dimensions in mm.

Fig.1 Package outline DIL14/4.

Pinning Marking
SYMBOL PIN DESCRIPTION o Line 1: frequency in kHz

Veortr 1 control voltage o Line 2: last five digits of catalogue number - PHD

GND 7 ground (case) o Line 3: code for month and year of

Ve 8 | oscillator output manufacture - VC03.

Vv, 14 | supply voltage

cc pply voliag Mass
Typical: 3.9 g

Packing

The oscillators are supplied in blister package in box: 25 pieces per blister package; 12 blister packages per box.
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Philips Components

Product specification

Voltage Controlled Crystal Oscillator

9922 515 603.. series

Type VCO3
ELECTRICAL DATA
SYMBOL | PARAMETER CONDITIONS [min. | TYP.| MAX. | UNIT
Operating conditions ‘
Vee supply voltage (note 1) 4.75 |5.0 |5.25 \'
lee supply current - 4 8 mA
Voontr control voltage range -4 00 |+4 v
n output load (fan-out) TTL load - - 3
te start-up time - - 10 ms
T operating temperature -5 +25 | +55 °C
range
T operable temperature range -20 |- +70 °C
Tug storage temperature range | MIL-0-56310 A -40 |- +100 °C
Frequency characteristics
from nominal frequency range 1000 |- 10 000 | kHz
At om initial frequency tolerance | Vo, =0V - - +15 ppm
with respect to the nominal | (note 2)
frequency
Afff(T) frequency stability as a Tp=+55t0-5°C - - +20 ppm
’ function of temperature (reference to f initial)
change
At (Vec) | frequency tolerance as a Vee =5V 5% - 115 |13 ppm
function of supply voltage C_ = 1510 50 pF
and load variations or unloaded to 3 TTL loads
(reference to f initial)
Afff (1) frequency ageing during 10 years at 55 °C - - +20 ppm
(reference to f initial)
Afff (tot) | total frequency tolerance Veootr = 0 V (reference to f initial) - - 145 ppm
due to ageing, temperature,
supply voltage and load
variations
AoV ore)| PUllability (reference 10 fom) | Voo =—4 Vo +4 V - 1220 | £350 ppm
(see Fig.2)
Af/AV .. | pulling sensitivity per volt inverse monotonic characteristic; - -85 |- ppm/V
frax 8t Veorr =4 V
ta stabilization time after to £1 ppm of final frequency - - 20 s
power-on
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Philips Components Product specification

Voitage Controlled Crystal Oscillator

9922 515 603.. series
Type VCO3 0
SYMBOL | PARAMETER CONDITIONS | miN. [ YR | max. | unr
Output characteristics
t rise time between 10 and 90% - - 10 ns
t fall time between 10 and 90% - - 10 ns
output logic levels compatible with HCMOS - - -
3 duty cycle T =-51t0+55°C 8 |- 52 %
Voo = —4 10 +4 V
output level 2.5 V

All references to ppm = 1075,

Notes

1. Supply voltage is decoupled internally.

2. The initial frequency deviation does not degrade the margin between pullability and stability as the pullability is
stated relative to the nominal frequency.

3. If specifications for a specific product deviate from these standard specifications, refer to Table 1.

4. The parameters are measured at: T, = 25 £2 °C; V¢ = 5 V and 15 pF output-load capacitor to ground (unless
otherwise specified).

MGA009
\
200
At/t X\
(x 108)
100 \ \
(]
-100 \\
0 N
-4 -2 0 2 4
veomr (V)
Fig.2 Frequency as a function of control voltage
characteristic (typical curve).
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Philips Components Product specification

Voltage Controlled Crystal Oscillator

Type VCO3 9922 515 603.. series
SPECIFIC PRODUCT DATA
Table 1

CxraLoaue " FREQUENCY STABILITY T MAXIMUM AGEING
NUMBER (kHz) INITIAL s | O | vaLue co)|  Tme
(note 1) (notes 3and 4) | o\ (note2) | (note 4)

9922 515 60301 | 2 048.000 115 120 | -5470 10 50 | 10 years

992251560303 | 2 304.000 15 135 | -0A70 135 50 | 15years

9922 51560307 | 4681.143 15 +20 | -5455 - - -
Notes

1. f..m = NOMinal frequency.

2. T, = operating temperature range.
3. INITIAL at nominal V-

4. Values to be multiplied by 10-¢.
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Philips Components Product specification

Voltage Controlled Crystal Oscillator 9922 515 603.. series
Type VCO3 "
CONTROL VOLTAGE | PULLING SENSITIVITY
f PULLABILITY
CATALOGUE (khiz) (notes 2 and 3) RANGE PER VOLT
NUMBER (note 1) v) (note 3)

MIN. | NOM. | MAX. | MIN. | NOM. | MAX. | MIN. NOM. | MAX.

9922 515 60301 2 048.000 +190 | +220 - -4 0 +4 - -55 -

9922 515 60303 2 304.000 +190 | +220 - -4 0 +4 - -55 -

9922 515 60307 4 681.143 +190 | 220 - -4 0 +4 - -55 -

Notes

1. f,om = NOminal frequency.
2. Pullability reference to f,.,.
3. Values to be multiplied by 10-8.

September 1992 40



Philips Components Product specification

Voltage Controlled Crystal Oscillator

Type VCO3 9922 515 603.. series

TESTS AND REQUIREMENTS

Essentially all tests are carried out along in accordance with IEC publication 68-2, *Recommended basic climatic and
mechanical robustness testing procedure for electronic components®. Ageing test is in accordance with IEC
publication 679-1, *Quartz crystal controlled oscillators".

IEC68-2 TEST PROCEDURE REQUIREMENTS
Db accelerated damp heat +25 to +55 °C; Afff <5 ppm
6 cycles at RH >95%
Ea shock 100 g; half sine 6 directions; Afff <5 ppm
1 shock/direction
Ed free fall 250 mm on hard wood Af/f <5 ppm
Fe vibration frequency 10 to 500 Hz; acceleration 20 g; Afff <5 ppm
3 directions; 30 minutes
Nd rapid change of temperature 1 hour at —40 °C/1 hour at +85 °C; 10 cycles | Aff <5 ppm
Qc sealing gross leak no bubbles
Qk sealing fine leak 16 hours; 700 kPa He <1 ¢ 108 Ncc/s He
Ta-1 solderability 235+5°C; 21405 s; good tinning
flux 600 (activated)
Tb-1a resistance to soldering heat 26015°C; 101 s Af/f <5 ppm
Ub bending of wire terminations 1 bend of 90°; load 5 N no leaking leads
IEC679-1 TEST PROCEDURE REQUIREMENTS
9.3.1 ageing 2000 hours at 85 °C Afff <20 ppm
1000 hours at 70 °C Afff <5 ppm

All references to ppm = 10-5.

Note
Expected field failure rate in operating temperature range: < 350 ¢ 10-%hour.
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Phlliﬁ COmﬁnents Product sﬁlﬂcatlon

Voltage Controlled Crystal Oscillator .
Type VCO4 9922 515 604.. series

DESCRIPTION

The type VCO04 voitage controlled crystal oscillator comprises of a quartz crystal, an oscillator circuit and an HCMOS
integrated buffer circuit. These are assembled together on a hybrid circuit in a metal housing that is dry-nitrogen-filled
and hermetically sealed. The package has four connecting pins with pin spacing compatible with 14-pin DIL packages.

APPLICATIONS

o Clock recovery circuits (phase-locked-loops)
o Multiplexing equipment in digital telephone networks
o Local area networks.

QUICK REFERENCE DATA
SYMBOL PARAMETER MIN. TYP. MAX. UNIT
from nominal frequency range 7000 - 17 000 kHz
Aff frequency stability - - 150 ppm
(all effects and tolerances included)
Vee supply voltage range 4.75 5.0 5.25 \'
Veontr control voltage range +0.5 +2.5 +4.5 \'
(positive characteristic)
A/ om (Veonw) | pullability (reference to f,.,) +100 +125 +150 ppm
n fan-out - - 3 TTL

All references to ppm = 10-5.
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Philips Components

Product specification

Voltage Controlled Crystal Oscillator

Type VCO4

9922 515 604.. series

MECHANICAL DATA

Dimensions in mm.

Fig.1 Package outline DIL14/4.

Pinning
SYMBOL PIN DESCRIPTION
Voortr 1 control voltage
GND 7 ground (case)
Ve 8 oscillator output
Vee 14 | supply voltage
Packing

Marking

o Line 1: frequency in kHz
o Line 2: last five digits of catalogue number - PHD

¢ Line 3: code for month and year of
manufacture - VC04.

Mass
Typical: 3.9 g

The oscillators are supplied in blister package in box: 25 pieces per blister package; 12 blister packages per box.
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Philips Components Product specification

Voltage Controlled Crystal Oscillator 9922 515 604... series

Type VCO4
ELECTRICAL DATA
SYMBOL |  PARAMETER CONDITIONS | miN. | TYP. | mAX. | uniT
Operating conditions
Vee supply voltage (note 1) 475 |50 |5.25 \
lee supply current - 6 10 mA
Voontr control voltage range +0.5 [+25 |+4.5 \
n output load (fan-out) TTL load - - 3
C, load capacitance - - 50 pF
ty start-up time - 2 10 ms
T operating temperature 0 +25 |+70 °C
range
T, operable temperature range -20 |- +70 °C
| Tug storage temperature range | MiL-0-565310 A -40 |- +100 |°C
Frequency characteristics .
from nominal frequency range 7000 |- 17 000 | kHz
At om initial frequency tolerance Veorr =25V - - +20 ppm
with respect to the nominal | (note 2)
frequency
Afff5(T) frequency stability as a Tp=+70100°C - - 25 ppm
function of temperature (reference to f initial)
change
Afff5(Voe) | frequency tolerance as a Vec =5V 5% - 125 |5 ppm
function of supply voltage C_=151t0 50 pF
and load variations or unloaded to 3 TTL loads
(reference to f initial)
Atff (1) frequency ageing during 10 years at 70 °C - - 120 ppm
(reference to f initial)
Afffs(tot) | total frequency tolerance Veorr =2.5V - - 150 ppm
due to ageing, temperature, | (reference to f initial)
supply voltage and load
variations
Afff om(Voorr)| pullability (reference to fon) | Veoy = +0.5t0 +4.5 V +100 |+125 [£150 ppm
(see Fig.2)
Aff/AV . | pulling sensitivity per volt positive monotonic characteristic; - +62.5| - ppm/V
frax @t Voo = +4.5V
| stabilization time after to +1 ppm of final frequency - - 20 s
power-on
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Philips Components Product specification

Voltage Controlled Crystal Oscillator .
< Y 9922 515 604.. series
Type VCO4
symBoL | PARAMETER [ CONDITIONS [miN. | TYP. | mAX. | uNmT
Output characteristics
t rise time between 10 and 90% - - 10 ns
4 fall time between 10 and 80% - - 10 ns
output logic levels compatible with HCMOS - - -
) duty cycle Tp=-510+70°C 40 - 60 %
Vs =+0.5 10 +4.5 V
output level 2.5 V

All references to ppm = 10-6,

Notes

1. Supply voltage is decoupled internally.

2, The initial frequency deviation does not degrade the margin between pullability and stability as the pullability is
stated relative to the nominal frequency.

3. If specifications for a specific product deviate from these standard specifications, refer to Table 1.
4. The parameters are measured at: T,,, = 25+2 °C; Vo =5V and 15 pF output-load capacitor to ground (unless
otherwise specified).

MGA010

100
At/t
(x108)

50
0
-50
-100

0 1 2 3 4 5

Veontr (V)
Fig.2 Frequency as a function of control voltage
characteristic (typical curve).
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Philips Components Product specification

Voltage Controlled Crystal Oscillator 9922 515 604.. series

Type VCO4
SPECIFIC PRODUCT DATA
Table 1
‘ FREGUENCY STABILITY T MAXiMUM AGEING
CATALOGUE o -
NUMBER ) INITIAL Tewe. o) | VAWE | o)l e
note . no
(notes 3 and 4) RANGE (note 4)
9922 515 60401 8 192.000 120 125 -0/+70 - - -
9922 515 60416 | 11 605.330 +20 +20 -15/+85 +20 25 20 years
9922 515 60417 | 12 960.000 +20 125 -0/+70 - - -
9922 515 60415 | 16 000.000 120 125 -0/+70 15 25 yeari +
+2 25 year2-20
9922 515 60404 | 16 384.000 +10 125 -0/+70 15 25 yeari +
+2 25 year2-20
9922 515 60411 16 384.000 +10 125 -0/+70 5 25 yeari +
+2 25 year2-20
9922 515 60413 | 16 384.000 120 125 -0/+70 15 25 yeari +
+2 25 year2-20
Notes

1. f.om = Nominal frequency.

2. T,, =operating temperature range.
3. INITIAL at nominal V.

4. Values to be multiplied by 10-5.
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Philips Components Product specification

Voltage Controlled Crystal Oscillator 9922 515 604.. series

Type VCO4
. PULLABILITY CONTROL VOLTAGE PULLINGRSS:;EI_TIVWY
CATALOGUE om (notes 2 and 3) RANGE PE
NUMBER ( (":ﬂ) v (note 3)
no'
MIN. | NOM. | MAX. | MIN. | NOM. | MAX. | MIN. | NOM. | MAX.
9922 515 60401 8192000 | +80 | +100 | 120 | 05 | 25 | 45 - 50 -
992251560416 | 11605330 | +75 | - - 05 | 20 | 35 - - -
992251560417 | 12960.000 | +80 | +100 | +120 | 05 | 25 | 45 - 50 -
992251560415 | 16000.000 | +100 | +125 | +150 | 0.5 | 25 | 45 - 62.5 -
9922 51560404 | 16384.000 | +80 | +100 | +120 | 05 | 25 | 45 - 50 -
9922515 60411 | 16384.000 | +100 | - - 05 | 25 | 45 - 50 -
992251560413 | 16384.000 | +100 | +125 [ 150 | 05 | 256 | 45 - 62.5 -
Notes

1. f..m = Nominal frequency.
2. Pullability reference to f .
3. Values to be multiplied by 10-8.
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Philips Components Product specification

Voltage Controlled Crystal Oscillator

Type VCO4 9922 515 604.. series

TESTS AND REQUIREMENTS

Essentially all tests are carried out in accordance with IEC publication 68-2, "Recommended basic climatic and
mechanical robustness testing procedure for electronic components®. Ageing test is in accordance with IEC
publication 679-1, "Quartz crystal controlled oscillators®.

IEC68-2 TEST PROCEDURE REQUIREMENTS
Db accelerated damp heat +25 to 4565 °C; Atff <5 ppm
6 cycles at RH >95%
Ea shock 100 g; half sine 6 directions; 1 shock/direction | Afff <5 ppm
Ed free fall 250 mm on hard wood Afff <5 ppm
Fc vibration frequency 10 to 500 Hz; acceleration 20 g; Afff <5 ppm
3 directions; 30 minutes
Nd rapid change of temperature 1 hour at —40 °C/1 hour at +100 °C; 10 cycles | Afff <5 ppm
Qc sealing gross leak no bubbles
Qk sealing fine leak 16 hours; 700 kPa He <1¢10-8 Ncc/s He
Ta-1 solderability 23515°C; 2105 s; good tinning
flux 600 (activated)
Tb-1a resistance to soldering heat 26015°C;10t1s Afff <5 ppm
Ub bending of wire terminations 1 bend of 90°; load 5 N no leaking leads
IEC679-1 TEST PROCEDURE REQUIREMENTS
9.3.1 ageing 2000 hours at 85 °C Afff <20 ppm
1000 hours at 70 °C Afff <5 ppm

All references to ppm = 10-5.

Note

Expected field failure rate in operating temperature range: <350 ¢ 10-/hour.
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Phlllg Comﬁnents Product sﬁlﬂcatlon

Voltage Controlled Crystal Oscillator
Type VCO5 9922 514/515 605.. series

DESCRIPTION

The type VCO5 voltage controlled crystal oscillator comprises of a quartz crystal, a timmer and two HCMOS
integrated circuits for oscillating and output buffering. The assembly Is available In two different envelopes, a package
with pin spacing compatible with 14-pin DIL packages and in a B6 housing.

APPLICATIONS

o Clock recovery circuits (phase-locked-loops)
* Multiplexing equipment in digital telephone networks
o Local area networks.

QUICK REFERENCE DATA
SYMBOL PARAMETER MIN. TYP. MAX. UNIT
from nominal frequency range 17 000 - 40 000 kHz
Atk frequency stability - - 40 ppm
(all effects and tolerances included)
Vee supply voltage range 475 5.0 5.25 v
Veontr control voltage range +0.5 +2.5 +4.5 v
(positive characteristic)
Afffom (Vo) | pullability (reference to f,.) - +60 - ppm
n fan-out - - 3 TTL

All references to ppm = 10-8.

September 1992 49



Philips Components

Product specification

Voltage Controlled Crystal Oscillator
Type VCO5

9922 514/515 605.. series

MECHANICAL DATA
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Philips Components

Product specification

Voltage Controlled Crystal Oscillator

9922 514/515 605.. series

Type VCO5
Pinning to DIL14/4
SYMBOL PIN DESCRIPTION
Veortr 1 control voltage
GND 7 ground (case)
Voo 8 oscillator output
Vee 14 supply voltage
Pinning to B6
SYMBOL PIN DESCRIPTION
Vee 1 supply voitage
Vs 2 oscillator output
GND 3 ground (case)
n.c. 4 not connected
Voontr 5 control voltage
Marking

o Line 1: PHILIPS

¢ Line 2: frequency in MHz
s Line 3: last five digits of catalogue number
e Line 4: serial number/year and week of manufacture.

Typical: 3.9 g

Packing

The oscillators are supplied in blister package in box: 25 pieces per blister package; 12 blister packages per box.
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Philips Components

Product specification

Voltage Controlled Crystal Oscillator

9922 514/515 605.. series

Type VCO5
ELECTRICAL DATA
SYMBOL | PARAMETER CONDITIONS | miN. [ TvP. | max. | unrT
Operating conditions
Vee supply voltage (note 1) 475 (50 |625 |V
lec supply current - 125 |20 mA
Voontr control voltage range +0.5 |+25 |45 |V
n output load (fan out) TTL load - - 3
te start-up time in T, range - - 10 ms
Tep operating temperature range 0 +25 |+70 °C
To operable temperature range -20 - +85 °C
Tug storage temperature range MIL-0-55310 A -40 - +85 °C
Frequency characteristics
from nominal frequency range 17000 |- 40 000 | kHz
A om initial frequency tolerance Veorr =2.5V - - 20 ppm
with respect to the nominal (note 2)
frequency
Afff5(T) frequency stability as a Tp=+70100°C - - +20 ppm
function of temperature (reference to f initial)
change
A x(Vee) frequency tolerance as a Vec =5V 15% - - 15 ppm
function of supply voltage C.=151050 pF
and load variations or unloaded to 3 TTL loads
(reference to f initial)
Afff (1) frequency ageing during 1000 hours at 85 °C - 10 |- ppm
(reference to f initial)
Afff(tot) total frequency tolerance due |V, =25V - - +40 ppm
to ageing, temperature, (reference to f initial)
supply voltage and load
variations
A or(Voore) | PUllability (reference to f, ) | Veorr = +0.5t0 +4.5V 145 160 |+100 |ppm
- | (see Fig.2)
AFFIAV e pulling sensitivity per volt positive monotonic characteristic; - +30 |- ppm/NV
froax At Voo, = +4.5 V
tua stabilisation time after to £1 ppm of final frequency - - 20 s
power-on
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Philips Components

Product specification

Voltage Controlled Crystal Oscillator

9922 514/515 605.. series

Type VCO5
SYMBOL | PARAMETER CONDITIONS [ min. | Tvp. | maX. | uNrT

Output characteristics

t rise time between 10 and 90% - 10 ns

t fall time between 10 and 90% - 10 ns

output logic levels compatible with HCMOS - -

d duty cycle Tp=0t0+70°C 40 60 %
Vs =+0.5t0 +4.5V
output level 2.5 V

All references to ppm = 10-%.

Notes

1.
2.

3.

Supply voltage is decoupled internally.

The initial frequency deviation does not degrade the margin between pullability and stability as the pullability is
stated relative to the nominal frequency.

If specifications for a specific product deviate from these standard specifications, refer to Table 1.

otherwise specified).

(x10%)

MGAO11

atg %

Fig.3 Frequency as a function of control voltage

characteristic (typical curve).
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Philips Components Product specification

Voltage Controlled Crystal Oscillator

9922 514/515 605.. series
Type VCO5
SPECIFIC PRODUCT DATA
Table 1
. FREQUENCY STABILITY T MAXIMUM AGEING
CATALOGUE nom .
NUMBER ((":'zﬁ wmaL | U ° )2) VALUE | (o0 | qpyg | MOUSE
note . note
) | (notes 3 and 4) RANGE ( (note 4)
9922 514 60501 | 30 720.000 +10 +20 | 0M470 +10 85 | 1000 hours | B6
+10 25 20 years
9922 514 60502 | 31 104.000 - - | -oom85 | 15 70 | 10years B6
9922 515 60501 | 34 368.000 +4 +8 0470 6 25 | 15years | DIL14/4
Notes

1. f..m = Nominal frequency.

2. T,, =operating temperature range.
3. INITIAL at nominal Vo

4. Values to be multiplied by 10-5.
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Philips Components

Product specification

Voltage Controlled Crystal Oscillator

9922 514/515 605.. series

Type VCO5
f PULLABILITY CONTROL VOLTAGE PULu:gRs\e’ggnvrrv
CATALOGUE from (hotes 2 3) RANGE
NUMBER (‘ t:g) V) (note 3)
no
MIN. | NOM. [ MAX. | MIN. [ NoM. [ max. | miN. | nom. | max.
9922514 60501 | 30720000 | 55 | - | 100 | 05 | 25 | 45 | 20 - 50
9922514 60502 | 31104.000 | - - - | o5 | 25 | a5 | 20 30 40
992251560501 | 34368.000 | +63 | - - |o2s| 25 | 475 | - - -
Notes

1. f..m = Nominal frequency.
2. Pullability reference to f,,.
3. Values to be muiltiplied by 10-6.

TESTS AND REQUIREMENTS

Essentially all tests are carried out in accordance with IEC publication 68-2, "Recommended basic climatic and
mechanical robustness testing procedure for electronic components®. Ageing test is in accordance with IEC
publication 679-1, "Quartz crystal controlled oscillators®.

IEC68-2 TEST PROCEDURE REQUIREMENTS
Db accelerated damp heat +25 to +55 °C; At <5 ppm
6 cycles at RH >95%
Ea shock 100 g; half sine 6 directions; 1 shock/direction | Af/f <5 ppm
Ed free fall 250 mm on hard wood Afff <5 ppm
Fc vibration frequency 10 to 500 Hz; acceleration 20 g; Afff <5 ppm
3 directions; 30 minutes
Nd rapid change of temperature 1 hour at —40 °C/1 hour at +85 °C; 10 cycles | Af/f <5 ppm
Ta-1 solderability 23515°C;210.5s; good tinning
flux 600 (activated)
Tb-1a | resistance to soldering heat 260+5°C; 10+1s Afff <5 ppm
Ub bending of wire terminations 1 bend of 90°; load 5 N no leaking leads
IEC679-1 TEST PROCEDURE REQUIREMENTS
9.3.1 ageing 2000 hours at 85 °C t.b.f.
1000 hours at 70 °C

All references to ppm = 10-8.

Note

Expected field failure rate in operating temperature range: <350 ¢ 10-%/hour.
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Phlliﬁ Components Product specification

Voltage Controlled Crystal Oscillator .
Type VCO6 9922 514 606.. series

DESCRIPTION

The type VCOS6 voltage controlled crystal oscillator has a high pulling sensitivity plus a linear and stable frequency
control characteristic. It comprises of a quartz crystal and an oscillator circuit using surface mount techniques. The
assembly is encapsulated in a metal housing.

APPLICATIONS

o Clock recovery circuits (phase-locked-loops)
o Muitiplexing equipment in digital telephone networks
o Local area networks.

QUICK REFERENCE DATA
SYMBOL PARAMETER MIN. TYP. MAX. UNIT
from nominal frequency range 7000 - 17 000 kHz
Ath frequency stability - - +40 ppm
(all effects and tolerances included)

Vee supply voltage range 4.75 5.0 5.25 v

Voontr control voltage range 1 - 4 v
At/ om (Veonr) | pullability (reference to f,,) - +150 - ppm
n fan-out - - 3 TTL

All references to ppm = 10-5.
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Philips Components

Product specification

Voltage Controlled Crystal Oscillator

Type VCO6

9922 514 606.. series

MECHANICAL DATA

Dimensions in mm.

0.4 max
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Fig.1 Package outline.

Marking

Pinning
SYMBOL PIN DESCRIPTION
Vee 1 supply voltage
Voec 2 oscillator output
Veorr 4 control voltage
GND 5 ground (case)

September 1992
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Philips Components Product specification

Voltage Controlled Crystal Oscillator 9922 514 606.. series

Type VCO6
ELECTRICAL DATA

sYMBOL | PARAMETER CONDITIONS | min. [ Tve. | max. | unr
Operating conditions

Vee supply voltage 475 |6.0 |[5.25 v

loc supply current - 9 15 mA
Voontr control voltage range 1 - 4 \

n output load (fan-out) TTL load - - 3

T operating temperature 0 - +60 °C

range

Frequency characteristics

from nominal frequency range 7000 |- 17 000 | kHz
At om initial frequency tolerance Veorr =+1 to +4 V - 150 |- ppm
with respect to the nominal
frequency
Afff(tot) total frequency tolerance - - +40 ppm

due to ageing, temperature,
supply voltage and load

variations
Aff/AV . | pulling sensitivity per volt - +100 |- ppm/V
Output characteristics

output logic levels compatible with HCMOS - - -
) duty cycle 40 - 60 %

All references to ppm = 10-8,
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Philips Components Product specification

Voltage Controlled Crystal Oscillator 9922 514 606.. series

Type VCO6
MGAO12
atrg 1%
(x10®)
100
50
0
-50
-100
-150
[ 1 2 3 4 5
Veontr (V)
Fig.2 Frequency as a function of control voltage
characteristic (typical curve).
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Phlllﬁ Components Product s&lﬂcatlon

Temperature Compensated Crystal .
Oscillator Type TC201 9922 511 3.... series

DESCRIPTION

The type TC201 temperature compensated crystal oscillator comprises of a quartz crystal oscillator and a temperature
controlled circuit that compensates for frequency changes over the whole temperature range. The assembly is
encapsulated in a metal housing that is dry-nitrogen-filled and hermetically sealed. The package has five connecting
pins. The unit is provided with two connecting studs and can be mounted on a printed-circuit board and/or secured by
2 bolts (M2).

APPLICATIONS

¢ Mobile telephony (base stations)
o Electronic timers

o Electronic measuring equipment
¢ Frequency synthesizers.

QUICK REFERENCE DATA
SYMBOL PARAMETER MIN. MAX. UNIT
from nominal frequency range 4000 20 000 kHz
Afff frequency stability in the - +1 ppm
temperature range: —40 to +85 °C

T operating temperature range -40 +85 °C

Vee supply voltage range (fixed value) 5 12 \"

Z load impedance (fixed value) 50 1000 Q

m mass - 35 g

All references to ppm = 10-6.
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Philips Components

Product specification

Temperature Compensated Crystal
Oscillator Type TC201

9922 511 3.... series

MECHANICAL DATA
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Dimensions in mm.
Fig.1 Package outline B2.
Pinning Marking
SYMBOL | PIN DESCRIPTION Type ....... catalogue code

Vee 1 supply voltage Freq ...MHz nominal frequency

GND 2 ground Af25°C .. Hz value for frequency adjustment

Rex 3 | external trimming resistor Range ...°C temperature range

connected between pins 3 and 4 No ../.. serial number/code for week and
Ree . 4 external trimming resistor year of manufacture
connected between pins 3 and 4
Voo 5 | oscillator output Mass
Typical: 35 g
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Philips Components Product specification

Temperature Compensated Crystal

Oscillator Type TC201 9922 511 3.... series

ELECTRICAL DATA
SYMBOL | PARAMETER | CONDITIONS | MiN. | TYP. | max. | unrT
Operating conditions
Vee supply voltage (fixed value) 5 - 12 v
lee supply current - 6 10 mA
T operating temperature 40 |- +85 °C
range
Tag storage temperature range -65 |- +125 |°C
Frequency characteristics
from nominal frequency range 4000 |- 20 000 |kHz
Afff frequency tuning range 8 |5 |- ppm
Afff frequency tolerance over Vee=5t012V
operating temperature -20to +70 °C - - +1 ppm
range referenced to the -40 to +85 °C - - +1 ppm
nominal frequency (note) Vec =12V only
—40 to +85 °C - - 12 ppm
-55 to —40 °C - - 5 ppm
+85 to +105 °C - - 5 ppm
At frequency stability versus per % Vec - - 10.04 |ppm
supply voltage variations
At frequency stability versus Z, =1kQ 5% - - 0.1 ppm
load variations
At frequency ageing per year - - +1.0 ppm
Output characteristics
phase noise at 1 kHz - - -130 |dB/Hz
Z load impedance fixed value 50 |- 1000 |Q
Vosc output voltage (RMS value) {Z, =50Q 200 |- - mV
Z, =1000 Q 350 |- - mv

All references to ppm = 10%.

Note

It is not guaranteed that the nominal frequency occurs at room temperature. The frequency can be shifted by an
external variable resistor (0 to 10 kQ) between pins 3 and 4.

For optimum stability over the whole temperature range the oscillator should be adjusted at room temperature to a
frequency which deviates from the nominal one by an amount of Af. A trimming range of minimum +3 ppm is still

available to correct ageing influences.
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Philips Components Product specification

Temperature Compensated Crystal

Oscillator Type TC201 9922 511 3.... series

pin§

AREENE

; pin2

MED260

Fig.2 Equivalent output circuit.

TESTS AND REQUIREMENTS

Essentially all tests are carried out in accordance with IEC publication 68-2, "Recommended basic climatic and
mechanical robustness testing procedure for electronic components®. Ageing test is in accordance with IEC publication
679-1, "Quartz crystal controlled oscillators".

IEC68-2 TEST PROCEDURE REQUIREMENTS

Db accelerated damp heat +40 °C; at RH >95% Atf <0.3 ppm

N thermal shock -55 to +105 °C; t, = 30 minutes; 5 cycles; Afff 0.5 ppm
relaxation 24 hours

Fe vibration frequency 10 to 2000 Hz; acceleration 15 g; Afff <1 ppm
total time 4 hours/axis one octave/minute

Ea shock 50 g; half sine; 6 directions; Afff <1 ppm
1 blow/direction

Ta solderability 2351+5°C;5s good tinning

Tb resistance to soldering heat 26015°C; 101s Afff <1 ppm

storage 16 hours at +105 °C Afff <0.5 ppm

2 hours at -55 °C

All references to ppm = 10-6.
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Phlliﬁ Components Product specification

Temperature Compensated Crystal .
Oscillator Type TC202 9922 511 1.... series

DESCRIPTION

The type TC202 temperature compensated crystal oscillator comprises of a quartz crystal oscillator and a temperature
controlled circuit that compensates for frequency changes over the whole temperature range. The assembly is
encapsulated in a metal housing that is dry-nitrogen-filled and hermetically sealed. The package has five connecting
pins. The unit is provided with two connecting studs and can be mounted on a printed-circuit board and/or secured by
2 bolts (M2).

APPLICATIONS
» Mobile telephony (base stations)
¢ Electronic timers
¢ Electronic measuring equipment
» Frequency synthesizers.
QUICK REFERENCE DATA
SYMBOL PARAMETER MIN. MAX. UNIT
from nominal frequency range 4000 20 000 kHz
Ath frequency stability in the temperature range: —40 to +85 °C - +1 ppm
T operating temperature range -40 +85 °C
Vee supply voltage range 4.75 5.25 v
n fan-out - 3 LSTTL
m mass - 35 g

Al references to ppm = 10-¢
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Philips Components

Product specification

Temperature Compensated Crystal
Oscillator Type TC202

9922 511 1.... series

MECHANICAL DATA
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Dimensions in mm.
Fig.1 Package outline B2.
Pinning Marking
SYMBOL | PIN DESCRIPTION Type ....... catalogue code
Veo 1 | supply voltage Freq ...MHz nominal frequency
GND 2 [ground Af25°C .. Hz value for frequency adjustment
Rex 3 | external trimming resistor Range ...°C temperature range
connected between pins 3 and 4 No../.. serial number/code for week and
Rox 4 | extenal trimming resistor year of manufacture
connected between pins 3 and 4
Y 5 | oscillator out Mass
osc put
Typical: 35 g



Philips Components Product specification

Temperature Compensated Crystal

Oscillator Type TC202 9922 511 1.... series

ELECTRICAL DATA
SYMBOL|  PARAMETER | CONDITIONS M [Tve ] max. | o
Operating conditions
Vee supply voltage 475 |5 5.25 \"
lec supply current - 6 10 mA
T operating temperature -20 |- +70 °C
range
Tag storage temperature range -55 |- +105 °C
Frequency characteristics
from nominal frequency range 4000 |- 20000 |kHz
Aff frequency tuning range +3 +5 - ppm
Aff frequency tolerance over Vee=5V
operating temperature -20t0 +70 °C - - +1 ppm
range referenced to the -40 to +85 °C - - +1 ppm
nominal frequency (note)
Afff frequency stability versus per %Vec - - 10.04 |ppm
supply voltage variations
Afff frequency ageing per year - - +1 ppm
phase noise at 1 kHz - - -130 |dBJ/Hz
Output characteristics
n fan-out - - 3 LSTTL
) duty cycle 40 - 60 %

All references to ppm = 10-8.

Note

Itis not guaranteed that the nominal frequency occurs at room temperature. The frequency can be shifted by an
external variable resistor (0 to 10 kQ) between pins 3 and 4.

For optimum stability over the whole temperature range the oscillator should be adjusted at room temperature to a
frequency which deviates from the nominal one by an amount of Af. A trimming range of minimum +3 ppm is still
available to correct ageing influences.
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Philips Components

Product specification

Temperature Compensated Crystal

9922 511 1.... series

Oscillator Type TC202
+ VCC
R =1k (typ)
semi TTL output
GND MeD240
Fig.2 Equivalent output circuit.
TESTS AND REQUIREMENTS

Essentially all tests are carried out in accordance with IEC publication 68-2, "Recommended basic climatic and
mechanical robustness testing procedure for electronic components®. Ageing test is in accordance with IEC
publication 679-1, "Quartz crystal controlled oscillators®.

IEC68-2 TEST PROCEDURE REQUIREMENTS

Db accelerated damp heat +40 °C; at RH >95% Afff <0.3 ppm

N thermal shock -55 to +105 °C; t, = 30 minutes; 5 cycles; Afff <0.5 ppm
relaxation 24 hours

Fc Abration frequency 10 to 2000 Hz; accsleration 15 g; At <1 ppm
total time 4 hours/axis one octave/minute

Ea shock 50 g; half sine; 6 directions; Afff <1 ppm
1 blow/direction

Ta solderability 23515°C;5s good tinning

Tb resistance to soldering heat 2601+5°C; 101 s At <1 ppm

storage 16 hours at +105 °C; Afff 0.5 ppm

2 hours at -55 °C

All references to ppm = 10,
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Philips COmﬁnems Product sﬁmcaﬂon

Temperature Compensated Crystal .
Oscillator Type TC301 9922 510 3.... series

DESCRIPTION

The type TC301 temperature compensated crystal oscillator comprises of a quartz crystal oscillator and a temperature
controlled circuit that compensates for frequency changes over the whole temperature range. The assembly is
encapsulated in a metal housing that is dry-nitrogen-filled and hermetically sealed. The package has five connecting
pins which can be mounted on a printed-circuit board with a grid pitch of 2.54 mm.

APPLICATIONS

Mobile telephony (base stations)
¢ Electronic timers

o Electronic measuring equipment
¢ Frequency synthesizers.

QUICK REFERENCE DATA
SYMBOL PARAMETER MIN. MAX. UNIT
from nominal frequency range 4500 15000 kHz
Afff frequency stability in the temperature range:
class 'A": -20 to +70 °C - +2 ppm
class 'B’: -10 to +60 °C - +1.5 ppm
class 'C': 0 to +50 °C - +1 ppm
T operating temperature range
class ‘A’ -20 +70 °C
class 'B’ -10 +60 °C
class 'C’ 0 +50 °C
Vee supply voltage range (fixed value) 8 24 v
Z load impedance 500 - Q
m mass - 25 g

All references to ppm = 10-6.
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Philips Components Product specification
Temperature Compensated Crystal 9922 510 3.... series
Oscillator Type TC301

MECHANICAL DATA

12 5
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Dimensions in mm.
Fig.1 Package outline.

Pinning Marking

SYMBOL | PIN DESCRIPTION Type ...... catalogue code

Vee 1 | supply voltage Freq..MHz  nominal frequency

GND 2 |ground (case) Af25°C ..Hz  value for frequency adjustment

Cun 3 | external timming capacitor Range ..°C  temperature range

connected between pins 3 and 2 No../. serial number/code for week and year
i.c. 4 |intemnally connected of manufacture
Voo 5 |oscillator output Mass
Maximum: 25 g
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Philips Components Product specification

Temperature Compensated Crystal

Oscillator Type TC301 9922 510 3.... series

ELECTRICAL DATA
SYMBOL | PARAMETER | CONDITIONS [ min. | TYP. | mAX. | unIT
Operating conditions
Vee supply voltage (fixed value) | see connection diagram; R1 =470 Q 8 - 24 \"
lec supply current - 4 6 mA
Frequency characteristics
from nominal frequency range 4500 |- 15000 |kHz
Afff frequency stability with AT, <1 K/minute - - -
respect to the nominal Z =500Q
frequency (f,.m) after
adjustment
At frequency deviation due to
temperature variation
class 'A' ~-20to+70 °C - - 2 ppm
class 'B’ -10to +60 °C - - +1.5 ppm
class 'C’ 0 to +50 °C - - +1 ppm
At frequency ageing per year - - 1 ppm
Afff ageing correction (note) 12 - - ppm
Additional characteristics
R; internal resistance (see Fig.2) 2660 | 2800 2940 Q
C internal capacitance (see Fig.2) - 55 |- pF
\'A internal voltage source (see Fig.2) 360 |600 (840 mV
Z load impedance 500 |- - Q
Voo output voltage (RMS value) | (see Figs 2 and 4) - - - \
Tag storage temperature 25 |- +85 °C

All references to ppm = 10-8.

Note

It is not guaranteed that the nominal frequency occurs at room temperature. The frequency can be shifted by an
external variable capacitor of max. 60 pF between pins 2 and 3.

For optimum stability over the whole temperature range the oscillator should be adjusted at room temperature to a
frequency which deviates from the nominal one by an amount of Af. A trimming range of minimum +2 ppm is still
available to correct ageing influences.
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Philips Components Product specification

Temperature Compensated Crystal

Oscillator Type TC301 9922 510 3.... series
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Fig.2 Equivalent output circuit.
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Fig.3 Connection diagram.
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Fig.4 Output voltage as a function of load impedance; typical values.
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Philips Components Product specification

Temperature Compensated Crystal .
Oscillator Type TC301 9922 510 3.... series

TESTS AND REQUIREMENTS

Essentially all tests are carried out in accordance with IEC publication 68-2, "Recommended basic climatic and
mechanical robustness testing procedure for electronic components®. Ageing test is in accordance with IEC
publication 679-1, "Quartz crystal controlled oscillators®.

IEC68-2 TEST PROCEDURE REQUIREMENTS
Db accelerated damp heat +25 to +55 °C; Afff <0.5 ppm
6 cycles at RH >95%
Ea shock 50 g, 6 directions; At <0.5 ppm
1 blow/direction
Fe vibration frequency 10 to 500 to 10 Hz; Afff <0.5 ppm
acceleration 10 g; 3 directions;
30 minutes/direction
Tb resistance to soldering heat 260+5°C;10t1s Af/ff <0.5 ppm

All references to ppm = 10-6.

September 1992 72



Phlllﬁ Comﬁnents Product s&lﬂcaﬂon

Temperature Compensated Crystal 9922 510 3.... series

Oscillator Type TC302
L ____________________________________________________________________________________________________ ]

DESCRIPTION

The type TC302 temperature compensated crystal oscillator comprises of a quartz crystal oscillator and a temperature
controlled circuit that compensates for frequency changes over the whole temperature range. The assembly is
encapsulated in a metal housing that is dry-nitrogen-filled and hermetically sealed. The package has five connecting
pins which can be mounted on a printed-circuit board with a grid pitch of 2.54 mm.

APPLICATIONS

» Mobile telephony (base stations)
¢ Electronic timers

¢ Electronic measuring equipment
¢ Frequency synthesizers.

QUICK REFERENCE DATA
SYMBOL PARAMETER MIN. MAX. UNIT
from nominal frequency range 4500 12000 kHz
Afff frequency stability in the temperature range:
class 'A’: ~20 to +70 °C - 12 ppm
class 'B": -10 to +60 °C - +1.5 ppm
class 'C': 0to +50 °C - +1 ppm
Te operating temperature range
class ‘A’ -20 +70 °C
class 'B' -10 +60 °C
class 'C' 0 +50 °C
Vee supply voltage range (fixed value) 8 24 v
Z load impedance 500 - Q
m mass - 25 g

All references to ppm = 106,
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Temperature Compensated Crystal _
Oscillator Type TC302 9922 510 3.... series

MECHANICAL DATA
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Dimensions in mm.
Fig.1 Package outline.
Pinning Marking
SYMBOL | PIN DESCRIPTION Type ....... catalogue code
Voo 1 supply voltage Freq..MHz nominal frequency
GND 2 | ground (case) Af25°C ..Hz  value for frequency adjustment
Ren 3 | external trimming resistor Range ..°C  temperature range
connected between pins 3 and 2 No ./. serial number/code for week and year

i.c. 4  |internally connected of manutacture

Voec 5 oscillator output Mass

Maximum: 25 g
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Temperature Compensated Crystal .
Oscillator Type TC302 9922 510 3.... series

ELECTRICAL DATA

symsoL | PARAMETER | CONDITIONS [ min. ] Tve. | max. | unir
Operating conditions
Vee supply voltage (fixed value) | see connection diagram; R1=0t0470 Q2 |8 - 24 \"
lee supply current - 4 6 mA
Frequency characteristics
from nominal frequency range 4500 |- 12000 | kHz
Atf frequency stability with (note) - - -

respect to the nominal AT o <1 K/minute

frequency (f,.m) after Z =500Q

adjustment
Afff frequency deviation due to

temperature variation

class 'A’ -20t0 +70°C - - 12 ppm

class 'B’ -10 to 460 °C - - +1.5 |ppm

class 'C’ 0to+50°C - - 1 ppm
Afft frequency ageing per year - - +1 ppm
Afff ageing correction (see note) 2 - - ppm
Additional characteristics
R internal resistance (see Fig.2) 2660 | 2800 |2940 |Q
G internal capacitance (see Fig.2) - 55 |- pF
Vv internal voltage source (see Fig.2) 360 |600 (840 mV
Z load impedance 500 |- - Q
Ve output voltage (RMS value) | (see Figs 2 and 4) - - - \
Tug storage temperature range -25 |- +85 °C

All references to ppm = 104,

Note

1. It is not guaranteed that the nominal frequency occurs at room temperature. The frequency can be shifted by an
extemnal variable resistor (max. 2 kQ) between pins 2 and 3.

For optimum stability over the whole temperature range the oscillator should be adjusted at room temperature to a
frequency which deviates from the nominal one by an amount of Af. A trimming range of minimum +2 ppm is still
available to correct ageing influences.
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Temperature Compensated Crystal

Oscillator Type TC302 9922 510 3.... series
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Fig.2 Equivalent output circuit.
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Fig.3 Connection diagram.
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Fig.4 Output voltage as a function of load impedance; typical values.
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Temperature Compensated Crystal

Oscillator Type TC302 9922 510 3.... series

TESTS AND REQUIREMENTS

Essentially all tests are carried out in accordance with IEC publication 68-2, "Recommended basic climatic and
mechanical robustness testing procedure for electronic components®. Ageing test is in accordance with IEC
publication 679-1, "Quartz crystal controlled oscillators".

IEC68-2 TEST PROCEDURE REQUIREMENTS

Db accelerated damp heat +25 to +55 °C; 6 cycles at RH >95% Afff <0.5 ppm

Ea shock 50 g; 6 directions; 1 blow/direction A <0.5 ppm

Fc vibration frequency 10 to 500 to 10 Hz; acceleration Afff 0.5 ppm
10 g; 3 directions; 30 minutes/direction

Tb resistance to soldering heat 26015°C; 10t1s Afff <0.5 ppm

All references to ppm = 10%.
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Temperature Compensated Crystal .
Oscillator Type TC303 9922 510 3.... series

DESCRIPTION

The type TC303 temperature compensated crystal oscillator comprises of a quartz crystal oscillator and a temperature
controlled circuit that compensates for frequency changes over the whole temperature range. The assembly is
encapsulated in a metal housing that is dry-nitrogen-filled and hermetically sealed. The package has five connecting
pins which can be mounted on a printed-circuit board with a grid pitch of 2.54 mm.

APPLICATIONS

* Mobile telephony (base stations)
* Electronic timers

¢ Electronic measuring equipment
* Frequency synthesizers.

QUICK REFERENCE DATA
SYMBOL PARAMETER MIN. MAX. UNIT
from nominal frequency range 4000 20 000 kHz
Afff frequency stability in the temperature range:
-20 to +70 °C - +1 ppm
-40 to +85 °C - +1 ppm
—40 to +85 °C - +2 ppm
-55 to —40 °C - 5 ppm
+85 to +105 °C - 5 ppm
Tog storage temperature range -55 +125 °C
Vee supply voltage range 114 12.6 \'
Z load impedance (fixed value) 50 1000
m mass - 25 g

All references to ppm = 10-8.
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Temperature Compensated Crystal

Oscillator Type TC303 9922 510 3.... serles

MECHANICAL DATA
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Dimensions in mm.
Fig.1 Package outline.
Pinning Marking
SYMBOL | PIN DESCRIPTION VPO oo catalogue code
Voo 1 supply voltage Freq ...MHz nominal frequency
GND 2 ground (case) Af25°C ..Hz value for frequency adjustment
Cox 3 | external trimming capacitor Range ...°C temperature range
connected between pins 3 and 2 No../ .. serial number/code for week and
i.c. 4 internally connected year of manufacture
Voec 5 oscillator output Mass

Maximum :25 g
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Temperature Compensated Crystal
Oscillator Type TC303

9922 510 3.... series

ELECTRICAL DATA
SYMBOL | PARAMETER | CONDITIONS | min | Tve | max. | unm
Operating conditions
Vee supply voltage 114 (12 12.6 \"
lee supply current - 5 8 mA
Frequency characteristics
from nominal frequency range 4000 |- 20000 |kHz
Afff frequency tuning range +2 +3 - ppm
Afft frequency stability with (note)
respect to the nominal -20to +70 °C - - +1 ppm
frequency (f,.m) after —40to+85°C - - +1 ppm
adjustment -40to +85 °C - - 2 ppm
-55t0-40 °C - - 5 ppm
+85to +105 °C - - 15 ppm
Ath frequency ageing per year - - +1 ppm
Aff frequency deviation due to | AZ_ = +5% - - 0.1 ppm
load impedance variation
Afff frequency deviation due to | per % V¢ - - 10.04 |ppm
supply voltage variation
Additional characteristics
Z, load impedance fixed value 50 |- 1000 |Q
Vs oscillator output voltage Z,=50Q 200 |- - mV
(RMS value) Z, =1000 Q 350 |- - mV
Tag storage temperature range -55 |- +125 °C

All references to ppm = 10-6,

Note

It is not guaranteed that the nominal frequency occurs at room temperature. The frequency can be shifted by an
external variable capacitor (max. 60 pF) between pins 2 and 3.

For optimum stability over the whole temperature range the oscillator should be adjusted at room temperature to a
frequency which deviates from the nominal one by an amount of Af. A trimming range of minimum 12 ppm is still
available to correct ageing influences.
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Temperature Compensated Crystal

Oscillator Type TC303 9922 510 3.... series

s
intemally
v —o0 3 40  connected
’-
R} o 2
+12v ——3)3r—4p——01 5 O———1— output
R1
\. J MEA725

Fig.2 Connection diagram.

TESTS AND REQUIREMENTS

Essentially all tests are carried out in accordance with IEC publication 68-2, "Recommended basic climatic and
mechanical robustness testing procedure for electronic components®. Ageing test is in accordance with [EC
publication 679-1, "Quartz crystal controlled oscillators®.

IEC68-2 TEST PROCEDURE REQUIREMENTS
Db accelerated damp heat +40 at RH >95% Afff <0.3 ppm
N thermal shock -55 to +105 °C; t, = 30 minutes; 5 cycles; Afff <0.5 ppm
relaxation 24 hours
Fc vibration frequency 10 to 2000 Hz; Afff <1 ppm

15 minutes or 15 g; (f.=57 Hz)
cycle time: 20 minutes
total time: 12 hours

Ea shock Afff <1 ppm
Ta solderability 23615°C;5s good tinning
Afff <0.5 ppm
Tb resistance to solvents no damage
storage 16 hours at +105°C Afff 0.5 ppm

2 hours at -55°C

All references to ppm = 10-8.
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Temperature Compensated Crystal

Oscillator Type TC304 9922 510 3.... series
. ]

DESCRIPTION

The type TC304 temperature compensated crystal oscillator comprises of a quartz crystal oscillator and a temperature
controlled circuit that compensates for frequency changes over the whole temperature range. The assembly is
encapsulated in a metal housing that is dry-nitrogen-filled and hermetically sealed. The package has five connecting
pins which can be mounted on a printed-circuit board with a grid pitch of 2.54 mm.

APPLICATIONS
* Mobile telephony (base stations)
¢ Electronic timers
¢ Electronic measuring equipment
¢ Frequency synthesizers.
QUICK REFERENCE DATA
SYMBOL PARAMETER MIN. MAX. UNIT
from nominal frequency range 4000 20000 kHz
At/ frequency stability in the temperature range:
-20t0 +70 °C - +1 ppm
—40 to +85 °C - +1 ppm
-40 to +85 °C - +2 ppm
-55 to 40 °C - 15 ppm
+85 to +105 °C - 5 ppm
Tag storage temperature range -55 +125 °C
Vee supply voltage range 1.4 12.6 \
Z load impedance (fixed value) 50 1000 Q
m mass - 25 g

All references to ppm = 10-€.
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Temperature Compensated Crystal

Oscillator Type TC304 9922 510 3.... series

MECHANICAL DATA

12 5-.]
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Dimensions in mm.

Fig.1 Package outline.

Pinning Marking
SYMBOL | PIN DESCRIPTION Type ....... catalogue code

Vee 1 supply voltage Freq ...MHz nominal frequency
GND 2 | ground (case) Af25°C .. Hz value for frequency adjustment

Rext 3 | extemnal timming resistor Range ...°C temperature range

connected between pins 3 and 2 No../... serlal number/code for week and year
i.c. 4 |internally connected of manufacture
\"/ 5 | oscillator output
osc pu Mass
Maximum: 25 g
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Temperature Compensated Crystal

Oscillator Type TC304 9922 510 3.... series

ELECTRICAL DATA
SYMBOL|  PARAMETER CONDITIONS | MN. | TYP. | max. | uNIT
Operating conditions
Vee supply voltage 11.4 |12 12.6 \
lee supply currrent - 5 8 mA
Frequency characteristics
from nominal frequency range 4000 |- 20000 |kHz
Afff frequency tuning range +2 +3 - ppm
Afff frequency stability with (note )
respect to the nominal -20to +70 °C - - +1 ppm
frequency (£, after —40to +85 °C - - +1 ppm
adjustment -40 to +85 °C - - 2 ppm
-55to-40 °C - - 5 ppm
+85t0 +105 °C - - 15 ppm
Ath- frequency ageing per year - - +1 ppm
Afff frequency deviation due to | AZ, = 5% - - 0.1 ppm
load impedance variation
Afff frequency deviation due to | per % V¢ - - 10.04 |ppm

supply voltage variation

Additional characteristics

Z load impedance fixed value 50 |- 1000 |Q

Ve oscillator output voltage 2, =50Q 200 |- - mv
(RMS value) Z, =1000 Q 350 |- - mVv

Teg storage temperature range 55 |- +125 °C

All references to ppm = 10-8,

Note

It is not guaranteed that the nominal frequency occurs at room temperature. The frequency can be shifted by an
external variable resistor (max. 1 kQ2) between pins 2 and 3.

For optimum stablility over the whole temperature range the oscillator should be adjusted at room temperature to a
frequency which deviates from the nominal one by an amount of Af. A trimming range of minimum +2 ppm is still
available to correct ageing influences.
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Temperature Compensated Crystal

Oscillator Type TC304

9922 510 3.... series

intemally
connected
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MED249

Fig.2 Connection diagram.

TESTS AND REQUIREMENTS

Essentially all tests are carried out in accordance with IEC publication 68-2, "Recommended basic climatic and
mechanical robustness testing procedure for electronic components®. Ageing test is in accordance with IEC
publication 679-1, "Quartz crystal controlled oscillators”.

IEC68-2 TEST PROCEDURE REQUIREMENTS
Db accelerated damp heat +40 at RH >95% At <0.3 ppm
N thermal shock -55 to +105 °C; t, = 30 minutes; 5 cycles; Afff <0.5 ppm
relaxation 24 hours
Fc vibration frequency 10 to 2000 Hz; Atf <1 ppm
15 minutes or 15 g; (f.=57 Hz)
cycle time: 20 minutes
total time: 12 hours
Ea shock Afff <1 ppm
Ta solderability 23515°C;5s good tinning
Afff <1 ppm
Tb resistance to solvents no damage
storage 16 hours at +105°C; Afff <1 ppm
2 hours at -55°C
All references to ppm = 108
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Temperature Compensated Crystal .
Oscillator Type TC305 9922 510 1.... series

DESCRIPTION

The type TC305 temperature compensated crystal oscillator comprises of a quartz crystal oscillator and a temperature
controlled circuit that compensates for frequency changes over the whole temperature range. The assembly is
encapsulated in a metal housing that is dry-nitrogen-filled and hermetically sealed. The package has five connecting
pins which can be mounted on a printed-circuit board with a grid pitch of 2.54 mm.

APPLICATIONS

Mobile telephony (base stations)
Electronic timers

Electronic measuring equipment
Frequency synthesizers.

QUICK REFERENCE DATA
SYMBOL PARAMETER MIN. MAX. UNIT
from nominal frequency range 20 000 50 000 kHz
Afff frequency stability in the temperature range:
class'A: 0to+50 °C - +1 ppm
class 'B": -20 to +70 °C - +2 ppm
class'C": 0to+50 °C - 12 ppm
class 'D": —-20 to +70 °C - 3 ppm
T operating temperature range '
class ‘A’ 0 +50 °C
class 'B’ -20 +70 °C
class 'C’ 0 +50 °C
class 'D’ -20 +70 °C
Vee supply voitage range
class 'A’ and 'B' 11.76 12.24 \'
class 'C' and 'D’ 10.8 13.2 v
Z load impedance 500 - Q
m mass - 25 g

All references to ppm = 10-6.
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Product specification

Temperature Compensated Crystal
Oscillator Type TC305

9922 510 1.... series

MECHANICAL DATA

Dimensions in mm.

Fig.1 Package outline.
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Pinning Marking
SYMBOL | PIN DESCRIPTION Type ......
Vee 1 | supply voltage Freq ...MHz
GND 2 |ground (case) Af25°C .Hz
Cox 3 | extemnal timming capacitor Range ...°C
connected between pins 3 and 2 No../..
i.c. 4 internally connected
Vs 5 oscillator output Mass

Maximum: 25 g
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Philips Components

Product specification

Temperature Compensated Crystal

9922 510 1.... series

Oscillator Type TC305
ELECTRICAL DATA
symBoL | PARAMETER CONDITIONS | min. [ Tve. | max. | un
Operating conditions
Vee supply voltage
class ‘A’ and 'B’ 11.76 |12 1224 |V
class 'C' and 'D’ 10.8 12 13.2 v
lec supply current - 13 15 mA
Frequency characteristics
from nominal frequency range 20 000 |- 50 000 | kHz
AtA frequency stability with (see Figs 2 and 4)
respect to the nominal AT o<1 K/minute
frequency (f,.) after Vee=12V; Z, =500 Q
adjustment
class ‘A’ 0to +50 °C - - +1 ppm
class ‘B’ -20t0 +70 °C - - 2 ppm
class 'C’ 0to +50 °C - - 12 ppm
class 'D’ -20 to +70 °C - - 13 ppm
At# frequency ageing per year - - +1 ppm
Afff ageing correction (note) 12 - - ppm
Additional characteristics
R internal resistance 2660 2800 [2940 |Q
C internal capacitance - 55 |- pF
Vv internal voltage source - 600 |- mV
Z load impedance 500 - - Q
Ve, output voltage (see Fig.5) - - - \"
Tag storage temperature range -25 - +85 °C

All references to ppm = 10-6.

Note

It is not guaranteed that the nominal frequency occurs at room temperature. The frequency can be shifted by an
external variable capacitor (max. 20 pF) between pins 2 and 3.

For optimum stability over the whole temperature range the oscillator should be adjusted at room temperature to a
frequency which deviates from the nominal one by an amount of Af. A trimming range of minimum +2 ppm is still
available to correct ageing influences.
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Temperature Compensated Crystal 9922 510 1.... series

Oscillator Type TC305
~
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Fig.2 Connection diagram. R1 = 390Q.
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Vi G # Vo Z
L4
4 MEA727
Fig.3 Equivalent circuiit.
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Fig.4 Frequency stability (Af,,.) as a function of the tolerance on supply voltage (V) over the whole
temperature range.
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Temperature Compensated Crystal

Oscillator Type TC305 9922 510 1.... series
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Fig.5 Output voltage (V,) as a function of load impedance (Z,); typical values.
TESTS AND REQUIREMENTS

Essentially all tests are carried out in accordance with IEC publication 68-2, *Recommended basic climatic and
mechanical robustness testing procedure for electronic components®. Ageing test is in accordance with IEC publication
679-1, "Quartz crystal controlled oscillators®.

IEC68-2 TEST PROCEDURE REQUIREMENTS
Db accelerated damp heat +25 to +55 °C; 6 cycles at RH >95% Afff <0.5 ppm
Ea shock 50 g; 6 directions; 1 blow/direction Afff <0.5 ppm
Fc vibration frequency 10 to 500 to 10 Hz; Aff <0.5 ppm
acceleration 10 g; 3 directions;
30 minutes/direction
Tb resistance to soldering heat 26015°C;10t1s At <0.5 ppm

All references to ppm = 106,
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Temperature Compensated Crystal .
Oscillator Type TC501 9922 513 3.... series

DESCRIPTION

The type TC501 temperature compensated crystal oscillator comprises of a quartz crystal oscillator and a temperature
controlled circuit that compensates for frequency changes over the whole temperature range. The assembly is
encapsulated in a metal housing that is dry-nitrogen-filled and hermetically sealed. The package has five connecting
pins which can be mounted on a printed-circuit board with a grid pitch of 2.54 mm.

APPLICATIONS
« Mobile telephony (base stations)
o Electronic timers
o Electronic measuring equipment
* Frequency synthesizers.
QUICK REFERENCE DATA
SYMBOL PARAMETER MIN. MAX. UNIT
from nominal frequency range 6000 20 000 kHz
Aff frequency stability in the temperature range: —40 to +85 °C - +1 ppm
Tep operating temperature range -40 +85 °C
Vee supply voltage range (fixed value) 5 12 v
Z load impedance (fixed value) 50 1000 Q
m mass - 10 g

All references to ppm = 10-8.
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Temperature Compensated Crystal

Oscillator Type TC501 9922 5183 3.... series

MECHANICAL DATA
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Dimensions in mm.

Fig.1 Package outline. %g

Pinning Marking
SYMBOL | PIN DESCRIPTION Type ....... catalogue code
Voo 1 | supply voltage Freq ...MHz nominal frequency
Voo 2 | oscillator output Af25°C .. Hz value for frequency adjustment
GND 3 | ground (case) Range ...°C temperature range
Rm 4 external tnmm|ng resistor No ../... serial number/code for week and
connected between pins 4 and GND year of manufacture
GND 5 d )
ground (case) Mass

Maximum: 10 g
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Product specification

Temperature Compensated Crystal
Oscillator Type TC501

9922 513 3.... series

ELECTRICAL DATA
SYMBOL |  PARAMETER CONDITIONS | M. [ TvP. | MAX. | UNT
Operating conditions
Vee supply voltage range fixed value 5 12 v
lec supply current - 5 mA
Frequency characteristics
from nominal frequency range 6000 20 000 | kHz
Afff frequency tuning range 15 - ppm
Afff frequency stability with (note)
respect to the nominal
frequency (f,.,) in the
temperature range
Aff frequency deviation due to |V =+5Vto 12V
temperature variation Tp=—2010+70°C - +1 ppm
T, =-4010+85°C - +1 ppm
Ve = 12 Vonly
T =—4010+85°C - +2 ppm
Top=-5510-40°C - +5 ppm
T, =+85 10 +105 °C - 15 ppm
Afff frequency ageing per year - 1 ppm
AfK frequency deviation due to | AZ, =+10% - 0.2 | ppm
load impedance variation
Afff frequency deviation due to | Voo £5% - +0.1 ppm
supply voltage variation
Additional characteristics
Z load impedance fixed value 50 1000 |Q
phase noise at 1 kHz - -130 |dB/Hz
Voo output voltage (RMS value) [Z, =50 Q 80 - mV
Z, =1000 Q 350 - mV
Tug storage temperature range -55 +125 |°C

All references to ppm = 10-6,

Note

It is not guaranteed that the nominal frequency occurs at room temperature. The frequency can be shifted by an
external variable resistor (max. 10 kQ2) between pins 4 and 5.

For optimum stability over the whole temperature range the oscillator should be adjusted at room temperature to a
frequency which deviates from the nominal one by an amount of Af. A trimming range of minimum 5 ppm is still
available to correct ageing influences.
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Temperature Compensated Crystal _
Oscillator Type TC501 9922 513 3.... series
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Fig.2 Equivalent circuit.

TESTS AND REQUIREMENTS

Essentially all tests are carried out in accordance with IEC publication 68-2, "Recommended basic climatic and
mechanical robustness testing procedure for electronic components®. Ageing test is in accordance with IEC
publication 679-1, "Quartz crystal controlled oscillators".

IEC68-2 TEST PROCEDURE REQUIREMENTS
Db accelerated damp heat +40 °C at RH >95% Afff <0.3 ppm
N thermal shock -55 to +105 °C; t, = 30 minutes; Afff <0.5 ppm
5 cycles; relaxation 24 hours
Fe vibration frequency 10 to 2000 Hz; 15 g; Afff <1 ppm
total time 4 hours/axis;
one octave/minute
Ea shock 50 g half sine; 6 directions; Aff <1 ppm
1 blow/direction
T solderability 23515°C;5s good tinning
To resistance to soldering heat 26015°C; 101 s Afff <0.5 ppm

All references to ppm = 106,
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Temperature Compensated Crystal .
Oscillator Type TC502 9922 513 1.... series

DESCRIPTION

The type TC502 temperature compensated crystal oscillator comprises of a quartz crystal oscillator and a temperature
controlled circuit that compensates for frequency changes over the whole temperature range. The assembly is
encapsulated in a metal housing that is dry-nitrogen-filled and hermetically sealed. The package has five connecting
pins which can be mounted on a printed-circuit board with a grid pitch of 2.54 mm.

APPLICATIONS
* Mobile telephony (base stations)
o Electronic timers
¢ Electronic measuring equipment
o Frequency synthesizers.
QUICK REFERENCE DATA
SYMBOL PARAMETER MIN. MAX. UNIT
from nominal frequency range 6000 20000 kHz
Aff frequency stability in the temperature range: —40 to +85 °C - +1 ppm
T operating temperature range -40 +85 °C
Vee supply voltage range 4.75 5.25 v
n fan-out - 3 LSTTL
m mass - 10 g

All references to ppm = 105,
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Temperature Compensated Crystal

Oscillator Type TC502 9922 513 1.... series

MECHANICAL DATA
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Dimensions in mm.

Fig.1 Package outline.

Pinning Marking
SYMBOL | PIN DESCRIPTION Af25°C ...Hz value for frequency adjustment

Voe 1 | supply voltage Freq ....MHz nominal frequency

Voo 2 | oscillator output Type ....... catalogue code

GND 3 |ground (case) No ../ ... serial number/code for week and
Rex 4 | external trimming resistor year of manufacture

connected between pins 4 and GND Mass
GND 5 | ground (case)

Maximum: 10 g

September 1992 96



Philips Components

Product specification

Temperature Compensated Crystal
Oscillator Type TC502

9922 513 1.... series

ELECTRICAL DATA
symsoL | PARAMETER CONDITIONS [ min. [ TvP. | MaX. | UNiT
Operating conditions
Vee supply voltage range 4.75 525 |V
lee supply current - 6 mA
Frequency characteristics
from nominal frequency range 6000 20 000 | kHz
Afff frequency tuning range 15 - ppm
At frequency stability with (note)
respect to the nominal Vee=45Vto 12V
frequency (f,.,) in the T =-2010+70 °C - +1 ppm
temperature range T, =—40to +85 °C - +1 ppm
Afff frequency ageing per year - B3] ppm
At frequency deviation due to |V £5% - 0.1 ppm
supply voltage variation
Additional characteristics
phase noise at1 kHz - -130 |dB/Hz
n output load (fan-out) LSTTL load - 3
Tug storage temperature range -56 +125 |°C

All references to ppm = 10-6.

Note

It is not guaranteed that the nominal frequency occurs at room temperature. The frequency can be shifted by an
external variable resistor (max. 10 kQ2) between pins 4 and 5.

For optimum stability over the whole temperature range the oscillator should be adjusted at room temperature to a
frequency which deviates from the nominal one by an amount of Af. A trimming range of minimum +5 ppm is still
available to correct ageing influences.
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Philips Components

Product specification

Temperature Compensated Crystal
Oscillator Type TC502

9922 513 1.... series

*Vee o——

Rc=1ka (typ)

semi TTL output

GND MED248

Fig.2 Equivalent circuit.

TESTS AND REQUIREMENTS

Essentially all tests are carried out in accordance with IEC publication 68-2, "Recommended basic climatic and
mechanical robustness testing procedure for electronic components®. Ageing test is in accordance with IEC

publication 679-1, "Quartz crystal controlled oscillators®.

IEC68-2 TEST PROCEDURE REQUIREMENTS

Db accelerated damp heat +40 °C at RH >95% Afff <0.3 ppm

N thermal shock -55 to +105 °C; t, = 30 minutes; Afff <0.5 ppm
5 cycles; relaxation 24 hours

Fc vibration frequency 10 to 2000 Hz; total time 4 Afff <1 ppm
hours/axis; one octave/minute

Ea shock 50 g half sine; 6 directions; Afff <1 ppm
1 blow/direction

Ta solderability 235+5°C;5s good tinning

Tb resistance to soldering heat 260 £5 °C; maximum 101 s Afft <1 ppm

All references to ppm = 10-6.
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Phlllg ComEnents Product sﬁlﬂcmlon

Temperature Compensated Crystal .
Oscillator Type TC601 9922 514 3.... series

DESCRIPTION

The type TC601 temperature compensated crystal oscillator comprises of a quartz crystal oscillator and a temperature
controlled circuit that compensates for frequency changes over the whole temperature range. The assembly is
encapsulated in a metal housing. The package has four connecting pins which can be mounted on a printed-circuit
board with a grid pitch of 2.54 mm.

APPLICATIONS

¢ Mobile telephony (base stations)
¢ Electronic timers

¢ Electronic measuring equipment
¢ Frequency synthesizers.

QUICK REFERENCE DATA
SYMBOL PARAMETER MIN. MAX. UNIT
from nominal frequency range 6000 20000 kHz
Aff frequency stability in the temperature - 11 ppm
range: —-20 to +70 °C
T operating temperature range -20 +70 °C
Vee supply voltage range (fixed value) 5 12 v
Z load impedance (fixed value) 50 1000
m mass - 10 g

All references to ppm = 10-%,
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Philips Components Product specification

Temperature Compensated Crystal

Oscillator Type TC601 9922 514 3.... series

MECHANICAL DATA

e— 20.520.5 —»
T» 152402 et
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81

3
— - e — __x 15.24 20.5
+ 1 4 $02 :05

81

n—»
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N & |

-

D - 3 ‘

-

O

a

o,

Y !
0.4 max 10£ 0.5
51
205 __ e 3 MED256

+0.15
Dimensions in mm.

Fig.1 Package outline. Eé

Pinning Marking
SYMBOL | PIN DESCRIPTION Af25°C ..Hz  value for frequency adjustment
Vo 1 supply voltage Freq..MHz  nominal frequency
Vo 2 | oscillator output Type ....... catalogue code
Rex 4 | external timming resistor No../.. serial number/code for week and year
connected between pins 4 and 5 . of manufacture
GND 5 |ground (case) Mass

Maximum: 10 g
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Philips Components Product specification

Temperature Compensated Crystal .
Oscillator Type TC601 9922514 3.... series

ELECTRICAL DATA

SYMBOL [  PARAMETER CONDITIONS [min. | Tve. | max. [ unr
Operating conditions
Vee supply voltage range fixed value 5 - 12 \'
lec supply current - 4 5 mA
Frequency characteristics
from nominal frequency range 6000 |- 20 000 | kHz
Afff frequency tuning range ' 15 - - ppm
Afff frequency stabllity with (note)

respect to the nominal T =~2010+70 °C - - +1 ppm

frequency (f..) in the
temperature range

Atf frequency ageing per year - - +1 ppm
Atf frequency deviation due to  [AZ, =+10% - - 0.2 |ppm
load impedance variation
Ath frequency deviation due to | Vo 5% - - 0.1 ppm
supply voltage variation
Additional characteristics
phase noise at 1 kHz - -130 |dBJ/Hz
Z load impedance fixed value 50 - 1000 |Q
Vose output voltage (RMS value) |Z, =50 Q 80 - - mvV
Z, =1000 Q 350 |- - mV
Ty storage temperature range -40 |- +85 °C

All references to ppm = 10-5.

Note

It is not guaranteed that the nominal frequency occurs at room temperature. The frequency can be shifted by an
external variable resistor (max. 10 kQ2) between pins 4 and 5.

For optimum stability over the whole temperature range the oscillator should be adjusted at room temperature to a
frequency which deviates from the nominal one by an amount of Af. A trimming range of minimum 5 ppm is still
available to correct ageing influences.

September 1992 101



Philips Components

Product specification

Temperature Compensated Crystal
Oscillator Type TC601

9922 514 3.... series

Il
L1
<

JAEEE

Fig.2 Equivalent circuit.
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PhIIIE Comﬁnents Product sgmcuﬂon

Temperature Compensated Crystal :
Oscillator Type TC602 9922 514 1.... series

DESCRIPTION

The type TC602 temperature compensated crystal oscillator comprises of a quartz crystal oscillator and a temperature
controlled circuit that compensates for frequency changes over the whole temperature range. The assembly is
encapsulated in a metal housing. The package has four connecting pins which can be mounted on a printed-circuit
board with a grid pitch of 2.54 mm.

APPLICATIONS

* Mobile telephony (base stations)
Electronic timers

¢ Electronic measuring equipment
¢ Frequency synthesizers.

QUICK REFERENCE DATA
SYMBOL PARAMETER MIN. MAX. UNIT
from nominal frequency range 6000 20 000 kHz
AtA frequency stability in the temperature range: -20 to +70 °C - +1 ppm
T operating temperature range -20 +70 °C
Vee supply voltage range 4.75 5.25 v
n fan-out - 3 LSTTL
mass - 10 g

All references to ppm = 10-4.
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Philips Components Product specification

Temperature Compensated Crystal

Oscillator Type TC602 9922 514 1.... series

MECHANICAL DATA

e— 20.5£0.5 —
1 1524202 o

—

£3 <F2 3.21? T T
i ! i 1524 20.5
—[ u _f"——l y } t02 zo05

Fg.
iy
t

e ) 3
04 lnax 10£0.5
¥ | X
D05 _ e L} MED256
$0.15
Dimensions in mm.
Fig.1 Package outline.
Pinning Marking
SYMBOL | PIN DESCRIPTION Af25°C ..Hz value for frequency adjustment
Ve 1 supply voltage Freq ...MHz nominal frequency
Voo 2 | oscillator output Type ....... catalogue code
Roa 4 external trimming resistor No../.. serial number/code for week and
connected between pins 4 and 5 year of manufacture
GND 5 ground (case) Mass

Maximum: 10 g
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Philips Components Product specification

Temperature Compensated Crystal 9922 514 1.... series

Oscillator Type TC602
ELECTRICAL DATA
sYMBoL | PARAMETER | CONDITIONS [ MiN. | TvP. | mAX. | UNIT
Operating conditions
Vee supply voltage range 475 |5 525 |V
lee supply current - 4 6 mA
Frequency characteristics
fom nominal frequency range 6000 |- 20 000 | kHz
Afff frequency tuning range 5 - - ppm
Afff frequency stability with (note)
respect to the nominal Vee=5V
frequency (f..m) In the Te=-2010+70°C - - +1 ppm
temperature range
Afff frequency ageing per year - - +1 ppm
Afff frequency deviationdue to |V 5% - - 0.1 ppm
supply voltage variation
Additional characteristics
phase noise at 1 kHz - - -130 |dBJ/Hz
n fan-out LSTTL load - - 3
Tug storage temperature range -40 |- +85 °C

All references to ppm = 10-6,

Note

it is not guaranteed that the nominal frequency occurs at room temperature. The frequency can be shifted by an
external variable resistor (max. 10 kQ2) between pins 4 and 5.

For optimum stability over the whole temperature range the oscillator should be adjusted at room temperature to a
frequency which deviates from the nominal one by an amount of Af. A trimming range of minimum 5 ppm is still
available to correct ageing influences.
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Philips Components Product specification

Temperature Compensated Crystal

Oscillator Type TC602 9922 514 1.... series

*Vee
Rc = 1ka (typ.)

semi TTL output

GND o— MED248

Fig.2 Equivalent circuit.
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Phlllﬁ Comﬁnents Product sﬁlﬂcaﬂon

Voltage controlled Temperature Compensated .
Crystal Oscillator Type VTCXO 9922 515 0.... series

DESCRIPTION

The type VTCXO voltage controlled temperature compensated crystal oscillator comprises of a quartz crystal and an
integrated circuit (IC). The IC contains the oscillator, the temperature compensation and the modulation function. The
components are assembled on a hybrid circuit. A metal cover is placed on top of the hybrid for shielding. An external
voltage is applied for calibration, adjustment and modulation. The VTCXO is available in types with different stability
and pullability or modulation values.

APPLICATIONS

e Cellular telephone (e.g. GSM, ADC)
* Mobile and portable radio/telephone
o Communications transceivers

o Cordless telephone.

QUICK REFERENCE DATA

SYMBOL PARAMETER MIN. MAX. UNIT
from nominal frequency range 8000 20 000 kHz

Vee supply voltage range 4.75 5.25 v

Veortr control voltage range 0.5 45 \"

" Voscipp) output voltage (peak-to-peak value)

8to 13 MHz 1.0 - Vv

13 to 16 MHz 0.8 - \"

16 to 20 MHz 0.7 - \"

T operating temperature range -30 +80 °C

Frequency stability over the temperature range and pullability

P MAXIMUM STABILITY PULLABILITY
TYPE UNIT
NUMBER | OPTIONAL | STANDARD TYPICAL
VTCO1 +1.0 1.5 +8.5 ppm
VTCO2 +15 125 +15.0 ppm
VTCO3 20 $4.0 +40.0 ppm
VTC04 +2.5 18.0 >40.0 ppm

All references to ppm = 1078,
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Philips Components Product specification

Voltage controlled Temperature Compensated

Crystal Oscillator Type VTCXO 9922 515 0.... series
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. MEA730
Fig.3 Package outline B8 SMD.
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Fig.4 Package outline B9 SMD.
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Philips Components

Product specification

Voltage controlled Temperature Compensated

Crystal Oscillator Type VTCXO

9922 515 0.... series

Pinning to B8, B9, B8 SMD and B9 SMD

SYMBOL PIN DESCRIPTION
GND 1 ground (case)
Vose 2 oscillator output
Vee 3 supply voltage
Veont 4 control voltage

Note to B9 and B9 SMD pinning

* on top of case indicates pin number one.

Marking: holder type B8 and B8 SMD

e Line 1: PHILIPS

e Line 2: frequency in MHz

¢ Line 3: code for year and week of manufacture
followed by last five digits of catalogue number.

Typical: 1.4 g

Marking: holder type B9 and B9 SMD

e Line 1: PH"

o Line 2: frequency in MHz
e Line 3: code for year and week of manufacture.

Typical: 1.15 g

Packing for B8 and B9 standard types

The oscillators are supplied in trays or blister package: 50 pieces per tray or 25 pieces per blister.

SMD types t.b.f.
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Philips Components Product specification

Voltage controlled Temperature Compensated ,
Crystal Oscillator Type VTCXO 9922 515 0.... series

ELECTRICAL DATA
SYMBOL | PARAMETER ] CONDITIONS [ min. | Tvp. | max. | unr
Operating conditions
Vee supply voltage internally decoupled with: 475 |50 |525 |V
lec supply current 100 nF (type B9) - 265 (3.0 mA
22 nF (type B8)
Voscon) output voltage (see Fig.3)
(peak-to-peak value) 8-13 MHz 1.0 1.2 - \
(load 10kQ | 1 10 pF) 13 - 16 MHz 08 |11 |- v
16 - 20 MHz 0.7 |10 |- v
R, load resistor R.I1C, 10 - - kQ
C. load capacitor - - 10 pF
Too operating temperature range -30 |[+25 |+80 °C
To operable temperature range -40 |- +90 °C
Tag storage temperature range -45 |- +100 |°C
ty start-up time 0 to 90% output level; - 2 5 ms
1.5 x rated frequency stability - - 0.2 s
rated frequency stability - - 1 s
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Philips Components

Product specification

Voltage controlled Temperature Compensated
Crystal Oscillator Type VTCXO

9922 515 0.... series

symBoL | PARAMETER CONDITIONS | MIN. [ TYP. [ max. | uniT

Frequency characteristics at nominal V.,

from nominal frequency range 8000 |- 20 000 | kHz

A o initial frequency tolerance, (note 1) - - -

(reference to f,.)

Afff5(T) frequency stability as a VTCO1 optional - - 1.0 |ppm
function of temperature VTCO02 optional - - 1.5 |ppm
change, (reference to initial | VTCO3 optional - - 2.0 |[ppm
frequency) VTCO04 optional - - 2.5 ppm

VTCO1 standard - - 1.5 |[ppm
VTCO02 standard - - 2.5 |ppm
VTCO03 standard - - 4.0 |ppm
VTCO04 standard - - 8.0 ppm

Af/AT frequency change rate VTCO1 - 0.2 {104 |ppnmvK

versus temperature change | VTCO02 - +0.35|40.7 |ppnvK
VTCO03 - +0.55 | +1.1 ppm/K
VTCo4 - +1.0 |£2.0 |ppnvK

Afff5(Vee) | frequency tolerance as a Vec =5V 5%
function of supply voltage VTCO1 - - +0.2 |{ppm
change, (reference to initial | VTC02 - - 0.2 |ppm
frequency) VvTCO03 - - 0.3 |ppm

VTCO04 - - 0.3 |ppm

Aff5(Z) | frequency tolerance as a 10 kQ/10 pF £10%
function of load change, VTCO1 - - 0.2 |ppm
(reference to initial VTC02 - - 0.3 ppm
frequency) VTCO03 - - 0.5 |[ppm

VTC04 - - 1.0 |ppm

Afff (1) frequency ageing, per year
(reference to initial T =35°C
frequency) VTCO1 - - 1.0 |[ppm

VTC02 - - 1.0 |[ppm
VTCO03 - - 1.3 |ppm
VTC04 - - 2.5 |ppm

Control characteristics

At o pullability in control voltage | VTCO1 - 85 |- ppm

(Veontd) range, (reference to f,,) VTC02 - +15.0 |- ppm

VTCO03 - +40.0 | - ppm
VTC04 - tbf |- ppm
Voontr control voltage 05 |25 |45 \Y
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Philips Components

Product specification

Voltage controlled Temperature Compensated
Crystal Oscillator Type VTCXO

9922 515 0.... series

symBoL | PARAMETER | CONDITIONS

| min. | Tve. | max. | unm

Modulation tuning characteristics

At om frequency modulation range, | (note 2)
(Vrod) (reference to ) VvTCO1 - 4.0 |- ppm
VTCO02 - 7.0 |- ppm
VTCO03 - +19.0 |- ppm
VTCo04 - +38.0 | - ppm
Viias bias voltage (note 3) 1.75 |25 |325 |V
Vinodipp) modulation voltage range (note 4) +0.6 (£09 |+12 |V
(peak-to-peak value)
phase noise offset = 1 kHz - - -120 |dB/Hz
modulation non-linearity over maximum modulation range - - 15 %
- - 04 |dB
modaulation distortion rated maximum modulation - 10 - %
0.2 x maximum modulation - 1 - %
10 to 150 Hz - 3 - %
Rimod modulation input Riod | | Crnod 100 |- 150 kQ
resistance to ground
Crrod modulation input - 3 5 pF
capacitance to ground
AZ g stability over temperature Tep =—30 to +80 °C - - 10 %
range
modulation frequency DC to 150 Hz - +0.17 |- dB
response versus tuning DC to 2kHz - $0.25 | - dB
bandwidth DC to 3kHz - +1.0 |- dB
DC to 6kHz - +3.0 |- dB

All references to ppm = 106,

Notes

1. The initial frequency tolerance does not degrade the margin between puliability and stability as the pullability is

stated relative to the nominal frequency. -

2. The frequency modulation figure indicates the nominal modulation obtained when the modulation voitage has a

certain value within the specified range.

3. The DC bias voltage may be used for calibration at 25 °C and for ageing adjustment.

4. The modulation voltage range is relative to a DC bias voltage of 2.5 V £0.75 V.
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Philips Components Product specification

Voltage controlled Temperature Compensated )
Crystal Oscillator Type VTCXO 9922 515 0.... series

MEA733
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Fig.5 Output voltage (peak-to-peak value) versus frequency; typical values.

1nF
Vee ' i} Vosc
VTCXO 1
a0 L 22 v $ar0 [Jas Lzro Jr4s
nF T nf 1 41,:,?"" nF kﬂTPF"'pF
10 nFT 0k T
GND

GND ¢
MEA732

Fig.6 Application specific measurement circuit.

Figure 6 shows a tuned measurement circuit, representing a specific application load to obtain maximum output
voltage.

Frequency and component values table:

f L R Ci c2
(MHz) (nH) (k) (pF) (pPF)
13 470 3.3 270 45
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Philips Components Product specification

Voltage controlled Temperature Compensated

Crystal Oscillator Type VTCXO 9922515 0.... series

SPECIFIC PRODUCT DATA
Table 1
p Ao (Veors) Voo
nom’ col
CATALOGUE (kM) vTC.. Af, (notes 4 and 6) ) s
NUMBER (note 1) | ("0te2) | (notes3 and6) (note 5)
MIN. | NOM. | MAX. | MIN. | NOM. | MAX.

9922 515 00022 8 192.000 01 - - 10 - 0.5 25 45
9922 515 00025 8 400.000 01 - - 85 - 0.5 25 45
9922 515 00026 8 400.000 03 - - 40 - 0.5 25 45
9922 515 00028 8 400.000 02 - - 15 - 0.5 25 45
9922 515 00047 8828.125 01 - - 8.5 - 0.5 25 45
9922 515 00046 9 000.000 01 - - 8.5 - 0.5 25 45
9922 515 00001 9 600.000 01 - - 8.5 - 0.5 25 45
9922 515 00007 9 600.000 02 - - 15 - 0.5 25 45
9922 515 00015 9 600.000 03 - - 40 - 0.5 25 45
9922 515 00018 9 900.000 02 - - 15 - 0.5 25 45
9922 515 00019 9 900.000 03 - - 40 - 0.5 25 45
9922 515 00037 10 000.000 01 - - 85 - 0.5 25 4.5
9922 515 00038 10 000.000 02 - - 15 - 0.5 25 45
9922 515 00039 10 000.000 03 - - 40 - 0.5 25 45
9922 515 00008 11 087.500 02 - - 15 - 0.5 25 45
9922 515 00031 11 087.500 - - - 6.0 - 0.5 25 4.5

Notes

1. f,om = Nominal frequency.

2. VTC.. = type code of VTCXO.

3. Af, = initial frequency tolerance.

4. A (Vo) = Pullability, referenced to the nominal frequency.

5. V. = control voltage range.

6. Values to be multiplied by 10-6.
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Philips Components Product specification

Voltage controlled Temperature Compensated

Crystal Oscillator Type VTCXO 9922 515 0.... series

SPECIFIC PRODUCT DATA

¢ FREQUENCY Vou MODULATION MODULATION

CATALOGUE (kiiz) | MODULATION ) V°LTA<:‘E,)RANGE SENSlT“:"Y

NUMBER (note 1) RANGE (note 4)
(note3) | MIN. | NOM. | MAX. | MIN. | NOM. | MAX. TYP.
9922515 00022 | 8 192.000 - 175 | 25 [325[106 | +0.9 | 1.2 5.0
9922 515 00025 | 8 400.000 +4 175 | 25 |3.25|10.6 | 0.9 | +1.2 45
9922 515 00026 | 8 400.000 +19 175 | 25 | 325|106 | +0.9 | 1.2 21.0
9922 51500028 | 8400.000 7 175 | 25 | 325|106 | 0.9 | 1.2 8.0
9922515 00047 | 8828.125 +4 175 | 25 | 325|106 | +0.9 | 1.2 45
9922 515 00046 | 9 000.000 +4 175 | 25 |3.25|106 | 0.9 | 1.2 45
9922 515 00001 | 9 600.000 +4 175 | 25 | 325|106 | 0.9 | 1.2 45
9922 515 00007 | 9 600.000 +7 175 | 25 | 325|106 | 0.9 | 1.2 8.0
9922 515 00015 | 9 600.000 +19 175 | 25 | 325|106 | +0.9 | 1.2 21,0
9922 51500018 | 9900.000 +7 175 | 25 | 325|106 | +0.9 | 1.2 8.0
9922 51500019 | 9 900.000 +19 175 | 25 | 325|106 | 0.9 | 1.2 210
9922 515 00037 | 10 000.000 +4 175 | 25 | 325|406 | 0.9 | +1.2 4.5
9922 515 00038 | 10 000.000 +7 175 | 25 | 325|106 | 0.9 | 1.2 8
9922 515 00039 | 10 000.000 +19 175 | 25 | 325|406 | 0.9 | 1.2 21
9922 51500008 | 11 087.500 £7 175 | 25 | 325|106 | +0.9 | 1.2 8.0
9922 51500031 | 11 087.500 - 175 | 25 | 325|106 | +0.9 | 1.2 31
Notes

1. f.on = NOminal frequency.

2. Vy, = bias voltage range.

3. Values to be multiplied by 10-¢.
4. Values to be multiplied by 10-8/V.
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Philips Components Product specification

Voltage controlled Temperature Compensated

Crystal Oscillator Type VTCXO 9922 515 0.... series

SPECIFIC PRODUCT DATA
‘ A rer(Voons) Veorer
cﬁll’JAl;gS:E (k':';) (r‘llt;l;g"Z) (notes%f'and 6) (notes 4 and ) (“‘("vz 5)
(note 1)

MIN. | NOM. [ MAX. | MIN. | NOM. | MAX.
9922 515 00048 11 456.000 Ois - - 18.5 - 0.5 25 4.5
9922 515 00042 11 605.330 Ois - - 8.5 - 0.5 25 4.5
9922 515 00023 11 947.333 01 - - 8.5 - 0.5 25 4.5
9922 515 00009 12 000.000 02 - - +15 - 0.5 2.5 4.5
9922 515 00011 12 800.000 02 - - +15 - 0.5 25 45
9922 515 00005 13 000.000 01 - - 8.5 - 0.5 2.5 45
9922 515 00012 13 000.000 02 - - 15 - 0.5 25 4.5
9922 515 00024 13 000.000 - 1.5 5 | 65 | 48 | 05 25 45
9922 515 01001 13 000.000 - +1.5 15 6.5 18 0.5 25 4.5
9922 515 00045 13 000.000 02s - 5 | 65 | 18 | 05 25 45
9922 515 00043 13 133.333 01 - - 8.5 - 0.5 25 45
9922 515 00035 13 926.400 01 - - 8.5 - 0.5 25 45
9922 515 00029 14 400.000 02s 1.5 - - - |-0.15] 25 | 5.15
9922 515 00036 14 400.000 O1s 2.5 - - - |-0.15] 25 | 5.15
9922 515 00034 14 850.000 - +1.0 +7 19 +11 0.5 25 1 45
9922 515 00041 14 958.200 02 - - 115 - 0.5 25 45

Notes

. f.om = Nominal frequency.

VTC.. = type code of VTCXO.

. Af, = initial frequency tolerance.

. AfA or(Veors) = Pullability, referenced to the nominal frequency.
. Vons = CONtrol voltage range.

Values to be multiplied by 10-8.

150 NI A VR
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Philips Components Product specification

Voltage controlled Temperature Compensated

Crystal Oscillator Type VTCXO 9922 515 0.... series

SPECIFIC PRODUCT DATA
] FREQUENCY Vo MODULATION MODULATION
CATALOGUE ~®™ | MODULATION ) VOLTAGE RANGE | SENSMIVITY
NUMBER (r:;:;"‘) RANGE (\") (note 4)
(note3) | MIN. | NOM. | MAX. | MIN. | NOM. | MAX. TYP.
9922 515 00048 11 456.000 +4 1.75 2.5 325 | 106 | 0.9 | 1.2 4.5
9922 515 00042 11 605.330 +4 1.75 25 325 | 106 | 09 | +1.2 4.5
9922 515 00023 11 947.333 +4 1.75 25 325 | +06 | £0.9 | +1.2 4.5
9922 515 00009 12 000.000 +7 1.7 25 325 | +0.6 | 0.9 | 1.2 8.0
9922 515 00011 12 800.000 17 1.756 25 325 | 06 | 0.9 | £1.2 8.0
9922 515 00005 13 000.000 +4 1.75 25 325 | +0.6 | £0.9 | +1.2 4.5
9922 515 00012 13 000.000 17 1.75 2.5 325 | £0.6 | 109 | £1.2 8.0
9922 515 00024 13 000.000 - - 25 - - - - <5.0
9922 515 01001 13 000.000 - - 2.5 - - - - <5.0
9922 515 00045 13 000.000 - - 25 - - - - <5.0
9922 515 00043 13 133.333 +4 1.75 25 325 | 06 | 0.9 | £1.2 4.5
9922 515 00035 13 926.400 +4 1.75 25 325 | +06 | 0.9 | £1.2 4.5
9922 515 00029 14 400.000 +13.2 15 25 3.5 - - +1.65 >8.0
+<24.7 <15.0
9922 515 00036 14 400.000 +9.9 15 25 35 - - +1.65 >6.0
+<16.5 <10.0
9922 515 00034 14 850.000 - 1.75 2.5 325 | +0.6 | +0.9 | £1.2 45
9922 515 00041 14 958.200 +7 1.75 25 325 | 06 | £09 | £1.2 8.0
Notes
1. f.om = NOMinal frequency.
2. Vpas = bias voltage range.
3. Values to be multiplied by 10-°.
4. Values to be multiplied by 10-8/V.
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Voltage controlled Temperature Compensated

Crystal Oscillator Type VTCXO 9922 515 0.... series

SPECIFIC PRODUCT DATA
vy ne . vm
f AoV cortr) -
CATALOGUE (KH13) vTC.. A, (notes 4 and 6) 3’.) s
NUMBER (ote1) | (Mote2) | (notes 3 and6) (note 5)
MIN. | NOM. | MAX. | MIN. | NOM. | MAX.
992251500049 | 14 985.800 01 - - | 85 | - |05 | 25 | 45
9922515 00006 | 15360.000 01 - - | 85 | - |os| 25 | 45
992251500032 | 16384.000 - - - - - | o | 25 | 50
992251500033 | 19 440.000 - +1.5 8 10 | 12 |05 | 25 | 45
Notes

1. f.om = Nominal frequency.

2. VTC.. = type code of VTCXO.

3. Af, = initial frequency tolerance.

4. At (Vo) = pullability, referenced to the nominal frequency.
5. Veonr = CONtrol voitage range.

6. Values to be multiplied by 10-¢.
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Voltage controlled Temperature Compensated

: 9922 515 0.... series
Crystal Oscillator Type VTCXO 0
SPECIFIC PRODUCT DATA
FREQUENCY v MODULATION MODULATION
CATALOGUE tom | MODULATION e VOLTAGE RANGE | SENSITIVITY
NUMBER ('::::’1) RANGE v (\))] (note 4)
(note 3) MIN. | NOM. | MAX. | MIN. | NOM. | MAX. TYP.
9922 515 00049 | 14 985.800 +4 175 | 25 [ 32506 | 09 |12 45
9922 515 00006 | 15 360.000 +4 175 | 25 | 32506 | 0.9 | +1.2 45
9922 51500032 | 16 384.000 - - | 25 | - - - - -
9922 515 00033 | 19 440.000 - - | 25 | - - - - <6.0
Notes

1. f,om = NOMinal frequency.

2. V,,, = bias voltage range.

3. Values to be multiplied by 10-6.
4. Values to be multiplied by 10-¢/V.
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Product specification

Voltage controlled Temperature Compensated

Crystal Oscillator Type VTCXO

9922 515 0.... series

TEST AND REQUIREMENTS

Essentially all tests are carried out in accordance with IEC publication 68-2, "Recommended basic climatic and
mechanical robustness testing procedure for electronic components®. Ageing test is in accordance with IEC
publication 679-1, "Quartz crystal controlled oscillators".

3 directions; 30 minutes

IEC 68-2 TEST PROCEDURE REQUIREMENTS
Ea shock 100 g; half sine 6 directions; At £0.5 ppm
1 blow/direction
Ed free fall 500 mm on hard wood, Atf £0.5 ppm
3 random drops
Fc vibration frequency 10 to 500 Hz; no damage
acceleration 20g; Afff £0.5 ppm

Ta-1 solderability

23515°C;210.5s;

290%, except for

flux 600 (activated) 1 mm from body
no visible damage
Tb-1a | resistance to soldering heat 260+5°C; 1011s Ath £0.5 ppm
IEC 679-1 TEST PROCEDURE REQUIREMENTS
9.3.1 ageing 1000 hours at 125 °C Afff £3.0 ppm
10 years at 35 °C Afff +£3.0 ppm
first year at 35 °C for all types Afff £1.0 ppm

All references to ppm = 106,

Solvent resistance tests

Procedure: In accordance with IEC 68-2-45 (XA) and IEC 653: immersion time 5 minutes; at ambient temperature,
and ultrasonic (40 kHz); brushing included.

Solvents: - Neutropon P3 and Saxin P3
- Meta Clean 820
- Lonco 446 and 520
- Isopropanol cleaning solvent.
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Philips Com&nents Product s&lﬂcaﬂon

Temperature Compensated Crystal i
Clock Oscillator Type CTCXO 9922 515 1.... series

DESCRIPTION

The type CTCXO temperature compensated crystal clock oscillator comprises of a very accurate quartz crystal and an
oscillator circuit assembled together with a timmer on a printed-circuit board. The assembly is encapsulated In a
metal housing. The package has three connecting pins with pin spacing compatible with 14-pin DIL packages. The
output signal is a clipped sinewave.

APPLICATIONS

¢ Cordless telephone terminals.

QUICK REFERENCE DATA
SYMBOL PARAMETER MIN. MAX. UNIT
from nominal frequency range 8000 16 000 kHz
Aff frequency stability over the temperature range -25 +2.5 ppm
T operating temperature range 0 +55 °C
Vee nominal supply voltage 3 5 v
lee supply current - 1.5 mA

All references to ppm = 10-5.
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Philips Components Product specification

Temperature Compensated Crystal

Clock Oscillator Type CTCXO 9922 515 1.... series

MECHANICAL DATA

j—— 1524 —

(e 10.7 —¥

& o= | I
i J.""'_f_'_"' 505 762 11 127
\‘ﬁ‘j M) '

Dimensions in mm.

Fig.1 Package outline DIL14/3.

Pinning Marking
SYMBOL PIN CONNECTION e Line 1: frequency in kHz
GND 7 ground (case) o Line 2: last five digits of catalogue number - PHD
A 8 oscillator output * Line 3: code for month and year of
Vee 14 | supply voltage manufacture - CTCXO.
Mass
Typical: 4.2 g
Packing

The oscillators are supplied in sticks in box: 25 pieces per stick; 20 sticks per box.
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Philips Components Product specification

Temperature Compensated Crystal

Clock Oscillator Type CTCXO 9922 515 1.... senes

ELECTRICAL DATA

SYMBOL |  PARAMETER | CONDITIONS [ min. | Tve. | max. | unr

Operating conditions

Vee nominal supply voltage +6% tolerance on nominal value 30 |- 5.0 v

lee supply current - 1.0 1.5 mA

Voo output voltage atV,=5.0V 1.0 |- - \
(peak-to-peak value) atV,=3.0V 07 |- - v
output shape clipped sinewave

Z load impedance - 10 - kQ

- 10 ~ pF

T operating temperature 0 +22 +55 °C
range

Tag storage temperature range -65 |- +125 ([°C

ta start-up time - - - ms

Frequency characteristics

from nominal frequency - 12800 | - kHz

A om initial frequency tolerance | optional tuning - 05 |- ppm
(reference to f..,) Tp=22°C+2°C

Afffom(T) | frequency stability as a Tp=+55100°C - - 25 |ppm
function of temperature
change (reference to f,,.)

At om(Vec) | frequency tolerance as a at Ve £6% - - +0.2 | ppm
function of supply voltage
(reference to f..,)

A in lowest tunable frequency -3 - - ppm

Af o highest tunable frequency - - +3 ppm

Afffo(Z) . | frequency tolerance as a C_=5t030pF - - 0.5 ppm
function of load change

At om(t) | frequency ageing (yearly) |T,,=25°C - - 0.5 |ppm
(reference to f.,,)

All references to ppm = 10°5.
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Temperature Compensated Crystal

Clock Oscillator Type CTCXO 9922 515 1.... series

SPECIFIC PRODUCT DATA
Table 1
FREQUENCY STABILITY
note 4
CATALOGUE (:(';;';) (hote =" (Ig, Yoe
NUMBER (note1) | tora | NTAL | Teup | (ote2) | (note3)
(25°C) | RaNGE

9922 515 10001 12800 25 0/+55 3.2

9922 515 10001 12800 25 0/+55 5.0

9922 515 10001 12 800.176 2.5 0/+55 3.2
Notes
1. f.m = nNominal frequency
2. T, =operating temperature range
3. V¢ = nominal supply voltage
4. Values to be multiplied by 10-¢.
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Philips Components Product specification

Temperature Compensated Crystal

Clock Oscillator Type CTCXO 9922 515 1.... series

TESTS AND REQUIREMENTS

Essentially all tests are carried out in accordance with IEC publication 68-2, "Recommended basic climatic and
mechanical robustness testing procedure for electronic components®. Ageing test is in accordance with IEC
publication 679-1, "Quartz crystal controlled oscillators".

IEC68-2 TEST PROCEDURE REQUIREMENTS
Db accelerated damp heat +25 to +55 °C; 6 cycles at RH >95% Afff <5 ppm
Ea shock 1000 g; half sine 6 directions; Afff <5 ppm
1 blow/direction
Ed free fall 250 mm on hard wood
Fc vibration frequency 10 to 500 Hz; acceleration 40 g; no damage
3 directions; 30 minutes Afff <5 ppm
Nb rapid change of temperature 1 hour at -40 °C/1 hour at +85 °C; 10 cycles | no damage
At <5 ppm
Ta solderability 23515°C;210.5 s; 290%, except for
flux 600 (activated) 1 mm from body
no visible damage
no leaks
Tb-1a resistance to soldering heat 26015°C;10+1s Afff <5 ppm
IEC679-1 TEST PROCEDURE REQUIREMENTS
9.3.1 ageing 1000 hours, 70 °C Afff <5 ppm

All references to ppm = 10-5,

Solvent resistance tests

Procedure:In accordance with IEC 68-2-45 (XA) and IEC 653: immersion time 5 minutes; at ambient temperature, and
ultrasonic (40 kHz); brushing included.

Solvents: - Neutropon P3 and Saxin P3
- Meta Clean 820
- Lonco 446 and 520
- Isopropanol cleaning solvent.
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Digital Temperature Compensated 9922 519 3.... series

Crystal Oscillator Type DTCXO
]

DESCRIPTION

The type DTCXO digital temperature compensated crystal oscillator comprises of a quartz crystal oscillator, a quartz
crystal temperature measuring device together with an electronic compensation network which is digitally controlled.
The assembly is encapsulated in a metal housing that is dry-nitrogen-filled and hermetically sealed. The package has
four connecting studs and can be mounted on a printed-circuit board and/or secured by 4 boits (M3 x 0.5 mm).

APPLICATIONS

« Communication and measuring equipment which require high stability and low power consumption.

QUICK REFERENCE DATA
SYMBOL PARAMETER MIN. MAX. UNIT
from nominal frequency range 4000 15000 kHz
At frequency stability in the temperature range: —40 to +85 °C - +0.5 ppm
T operating temperature range -40 +85 °C
Vee supply voltage 4.75 5.25 v
n fan-out - 10 LSTTL
- 2 TTL
- 10 HCMOS
m mass - 70 g

Al references to ppm = 10¢
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Product specification

Digital Temperature Compensated

9922 519 3.... series

Crystal Oscillator Type DTCXO

MECHANICAL DATA
[¢—— O 60.3:0.2—
85103 05588 — _
F: 55:0.2 pin 1 [+—0432202—» pin 23
case (ground) (oscillator output)
M3 (4x)
pin71
~
b’i— L 55402
(4e) 10.16 @ -¢-__f (4x)
0.5+ 0.1 ﬁ* ' AN pin 45
o (20)5.08 ) 1+, 5.08 0.4520.05 (Vog)
80 o5 (ground) pin 67 (7%)
a7kQ MED258
frequency
adjustment
Dimensions in mm.
Fig.1 Package Outline.
Pinning Marking
SYMBOL | PIN DESCRIPTION Type ....... catalogue code
GND 1 | ground (case) Freq..MHz  nominal frequency
Vo 23 | oscillator output voltage Af25°C .Hz  value for frequency adjustment
Veo 45 | supply voltage Range ...°C  temperature range
Vv, 63 | frequency adjustment reference No../.. serial number/code for week and year
voltage of manufacture
v, 65 | frequency adjustment input voltage Mass
GND 67 | ground (frequency adjustment only) )
n.c. 71 | not connected Maximum: 70 g
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Philips Components Product specification

Digital Temperature Compensated

: 9922 519 3.... series
Crystal Oscillator Type DTCXO
ELECTRICAL DATA
SYMBOL |  PARAMETER | CONDITIONS | miN. | Tve. | max. | uniT
Operating conditions
Vee nominal supply voltage 475 |5 525 |V
lec supply current - 15 20 mA
n fan out LSTTL load - - 10
TTL load - - 2
HCMOS load - - 10
T operating temperature range -40 |- +85 °C
Tug storage temperature range -55 |- +126 |°C
Frequency characteristics
from nominal frequency range 4000 |- 15 000 | kHz
Afff frequency stability with (note) - - 0.5 |ppm
respect to the nominal
frequency (f,.) in the
temperature range
Afi frequency deviationdue to |V =4.751056.25 V - - 10.1 ppm
supply voltage variations
Afff frequency ageing during 10 years at 85 °C - - 1.5 |ppm
stabilization time to reach a - - 1 s
stability within 5 107 of f |
Affrom frequency trimming range +2 - - ppm
Output characteristics
8 | duty cycle | output level = 1.4 V lao |- Jeo [%

All references to ppm = 10-%.

Note

For optimum stability over the whole temperature range, the oscillator should be adjusted at room temperature to a
frequency which deviates from the nominal one by an amount of Af, labelled on the oscillator.
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Digital Temperature Compensated

Crystal Oscillator Type DTCXO 9922 519 3.... series

TESTS AND REQUIREMENTS

Essentially all tests are carried out in accordance with IEC publication 68-2, "Recommended basic climatic and
mechanical robustness testing procedure for electronic components®. Ageing test is in accordance with IEC
publication 679-1, "Quartz crystal controlled oscillators".

IEC68-2 TEST PROCEDURE REQUIREMENTS
Db accelerated damp heat +25 to +55 °C; 6 cycles at RH >95% Afff <0.2 ppm
Ea shock 50 g; 6 directions; 1 blow/direction Afff <0.2 ppm
Fc vibration frequency 10 to 500 to 10 Hz; Afff <0.2 ppm
acceleration 10 g; 3 directions;
30 minutes/direction
Tb resistance to soldering heat 26015°C; 10t1s Afff <0.2 ppm

All references to ppm = 10-6.
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Temperature Sensing Oscillator 9922 515 8.... series

Type TSO
L. _____________________________________________________________________________________________________ ]

DESCRIPTION

The type TSO temperature sensing oscillator comprises of a quartz crystal which is cut under a special angle. The
frequency varies as a linear function of temperature. The temperature information is available as a number of pulses
which change with temperature, no analog-to-digital conversion is needed. The crystal and the oscillator are built in
hybrid technology. The assembly is encapsulated in a metal housing that is dry-nitrogen-filled and hermetically sealed.
The package has four connecting pins with pin spacing compatible with 14-pin DIL packages.

On request the TSO can be supplied with a Master Reset input, in order to minimize standby power consumption.
APPLICATIONS

o Temperature sensing devices in very accurate thermometers
o Temperature monitors in electronic systems.

QUICK REFERENCE DATA
SYMBOL PARAMETER MIN. TYP. MAX. UNIT
from nominal frequency range 0.256 - 750 kHz
Top operating temperature range -40 - +85 °C
TC temperature coefficient range -50 - +85 ppm/K
n fan-out - - 3 TTL
Vee supply voltage range 4.5 5.0 5.5 \
lec supply current - 25 - mA

All references to ppm = 10-8.
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Objective specification

Temperature Sensing Oscillator
Type TSO

9922 515 8.... series

MECHANICAL DATA

je—— 20.4 max ——»
— 15.24 —»
[ 122 —¥
T3 7
4?‘?‘—L—‘i$‘“‘45876T2—1T1 127
@ [ J\hv F max max
k$ 14 4' 8% l l
18.6 max
[ 1
[ 1w,
T -1 1=
216 —slle— 052 | S

Dimensions in mm.

Fig.1 Package Outline.

Pinning
SYMBOL PIN DESCRIPTION
n.c. or MR 1 not connected or master reset
(optional)
GND 7 | ground (case)
Vose 8 | oscillator output
Vee 14 | supply voltage
September 1992

Marking

o Line 1: frequency in kHz
¢ Line 2: last five digits of catalogue number - TSO
o Line 3: code for year and week of manufacture - PHD.
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Philips Components Objective specification

Temperature Sensing Oscillator 9922 515 8.... series

Type TSO
ELECTRICAL DATA

SYMBOL | PARAMETER CONDITIONS [ miN. | TvP. | max. | unrT
Operating conditions

Vee nominal supply voltage 45 |50 (55 v
lec supply current (note 1) - 25 |- mA
Top operating temperature range -40 (25 +85 °C
t, start-up time - 2 - ms
Frequency characteristics

from nominal frequency range 0.25 |- 750 kHz
TC temperature coefficient (note 2) -50 |- +85 ppmV/K

range
linearity (note 3) - 1 - %

tn thermal time constant - 10 - s
Output characteristics

Vou output voltage HIGH Vec =45V 37 |- - v

lo=—4.0mA
Voo output voltage LOW Vec =45V - - 0.4 Vv
lo=4.0mA

) duty cycle Vo2 45 - 55

C. load capacitance - - 50 pF
n fan-out - - 3 TTL
Master Reset (optional)

a logic 1 on the MR input stops the oscillator and sets the output to the LOW state,

current decreases to 0.1 mA

Vi input voltage HIGH 20 |- - \"
Vi input voltage LOW - - 0.8 \
Taug storage temperature range -55 |- +100 |°C

All references to ppm = 10-8.
Notes

1. Maximum value dependent on frequency and load.
2. Choose value within range.
3. Dependent on TC and T, range.
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Philips Components

PHILIPS COMPONENTS

DATA HANDBOOK SYSTEM

Philips Components data handbooks contain all
pertinent data available at the time of publication and

Loose data sheets are sent to subscribers to keep them
up-to-date on additions or alterations made during the
lifetime of a data handbook.

Catalogues are available for selected product ranges
(some catalogues are also on floppy discs).

Our data handbook titles are listed here.

Display components
Book  Title
DCO01  Colour Display Components

Colour TV Picture Tubes and Assemblies
Colour Monitor Tube Assemblies

DC02 Monochrome Monitor Tubes and Deflection
Units

DCO03 Television Tuners, Coaxial Aerial Input
Assemblies

DCO05 Flyback Transformers, Mains Transformers and

General-purpose FXC Assemblies

Liquid crystal displays
LCDO01 Liquid Crystal Displays and Driver ICs for LCDs

Magnetic products
MAO1
MAQO3 Piezoelectric Ceramics and Specialty Ferrites

Soft Ferrites

September 1992

Passive components

Book Title

PAO1  Electrolytic Capacitors

PA02 Varistors, Thermistors and Sensors

PA03 Potentiometers and Switches

PA04 Variable Capacitors

PA05 Film Capacitors

PA06 Ceramic Capacitors

PAO07 Quartz Crystals for Special and Industrial
Applications

PA0O8 Fixed Resistors

PA10 Quartz Crystals for Automotive and Standard
Applications

PA11  Quartz Oscillators

Professional components

PC04 Photo Multipliers

PC05 Plumbicon Camera Tubes and Accessories

PCO07 Vidicon and Newvicon Camera Tubes and
Defiection Units

PC08 Image Intensifiers

PC09 Dry-reed Switches

PC12  Electron Multipliers

MORE INFORMATION FROM PHILIPS COMPONENTS?

For more information about Philips Components data
handbooks, catalogues and subscriptions contact your
nearest Philips Components national organization, select
from the address list on the back cover of this
handbook. Product specialists are at your service and
enquiries are answered promptly.
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PHILIPS SEMICONDUCTORS

OVERVIEW OF DATA HANDBOOKS
Our sister product division, Philips Semiconductors, also

llnb a bUIIIpIUl iensive Uhld lldl IUUUUK by§lUlll io buppun

their products. Their data handbook titles are listed here.

Discrete semiconductors

Book  Title

SC01 Diodes

SC02 Power Diodes

SC03 Thyristors and Triacs

SC04 Small Signal Transistors

SC05 Low-frequency Power Transistors and Hybrid IC
Power Modules

SC06 High-voltage and Switching Power Transistors

SC07 Small-signal Field-effect Transistors

SC08a RF Power Bipolar Transistors

SC08b RF Power MOS Transistors

SC09 RF Power Modules

SC10  Surface Mounted Semiconductors

SC13  PowerMOS Transistors

SC14 Wideband Transistors and Wideband Hybrid IC
Modules

SC15 Microwave Transistors

SC16  Wideband Hybrid IC Modules

SC17  Semiconductor Sensors

Integrated circuits

ICO1  Semiconductors for Radio and Audio Systems

IC02  Semiconductors for Television and Video
Systems

IC03  Semiconductors for Telecom Systems

IC04  CMOS HE4000B Logic Family

IC0O5  Advanced Low-power Schottky (ALS)
Logic Series

IC06  High-speed CMOS Logic Family

IC08  ECL 100K ECL Logic Family

IC10  Memories

IC11  General Purpose/Linear ICs

IC12  Display Drivers and Microcontroller
Peripherals (planned)

IC13  Programmable Logic Devices (PLD)

IC14  8048-based 8-bit Microcontrollers

IC15  FAST TTL Logic Series

IC16  ICs for Clocks and Watches

IC18  Semiconductors for In-Car Electronics and
General Industrial Applications (planned)

IC19  Semiconductors for Datacom: LANs, UARTS,
Multi-Protocol Controllers and Fibre Optics

IC20  8051-based 8-bit Microcontrollers
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Integrated circuits (continued)

IC21 68000-based 16-bit Microcontrollers

1C22 I1Cs for Multi-Media S oyawnla

IC23  QUBIC Advanced BiCMOS Interface Logic
ABT, MULTIBYTE™

IC24  Low Voltage CMOS Logic

High frequency power tubes

PCO1  High-power Klystrons and Accessories

PC06 Circulators and Isolators

MORE INFORMATION FROM PHILIPS SEMICONDUCTORS?

For more information contact your nearest Philips
Semiconductors national organization shown in the
following list.

Argentina: BUENOS AIRES, Tel. (541)786-76-35, Fax. (541)786-93-67
Australia: NORTH RYDE, Tel. (02)805 4455, Fax. (02)805 4466
Austria: WIEN, Tel. (0222)60 101-0, Fax. (0222)60 101-1975

Belgium: BRUXELLES, Tel. (02)525 6111, Fax. (02)525 7246

Brazil: SAO PAULO-SP, Tel. (011)829-1166, Fax. (011)829-1849
Canada: Discrete Semiconductors - SCARBORBOUGH, Tel. (416)292-5161.
Integrated Circuits — ETOBICOKE, Tel. (416)626-6676

Chile: SANTIAGO, Tel. (02)77 38 16

Colombis: BOGOTA, Tel. (01)249 7624

Denmark: COPENHAGEN, Tel. (32)88 3333, Fax. (32)96 0125
Finland: ESPOO, Tel. 358-0-52061, Fax. 358-0-520971

France: ISSY-LES-MOULINEAUX, Tel. (01)409 38 000, Fax. (01)409 38 127
Germany: HAMBURG, Tel. (040)3296-0, Fax. (040)3296 213
Greece: TAVROS, Tel. (01)4894 339/4894 911

Hong Kong: KWAICHUNG, Tel. (0)42 45 121, Fax. (0)48 06 960
India: BOMBAY, Tel. (022)49 38 541, Fax. (022)49 41 585

Iindonesia: JAKARTA, Tel. (021)5201122, Fax. (21)5205189

Ireland: DUBLIN, Tel. (01)69 33 55, Fax. (01)69 78 56

Raly: MILANO, Tel. (02)6752 2642, Fax. (02)6752 2648

Japan: TOKIO, Tel. (03)3740 5101, Fax. (03)37400 570

Korea: (Republic of) SEOUL, Tel. (02)794-5011, Fax. (02)798-8022
Malaysia: SELANGOR, Tel. (03)7755 1088, Fax. (03)757 4880
Mexico: CHI HUA HUA, Tel. (16)18-67-01/18-67-02

Netherlands: EINDHOVEN, Tel. (040)78 37 49, Fax. (040)78 83 99
New Zealand: AUCKLAND, Tel. (09)894-160, Fax. (09)897-811
Norway: OSLO, Tel. (02)74 8000, Fax. (02)74 8341

Pakistan: KARACHI, Tel. (021)725 772

Peru: LIMA, Tel. (14)35 00 59

Philippines: MANILA, Tel. (2)810-0161, Fax. (2)817 3474

Portugal: LISBOA, Tel. (019)68 31 21, Fax. (019)65 80 13
Singapore: SINGAPORE, Tel. 3502 000, Fax. 25 16 500

South Africa: JOHANNESBURG, Tel. (011)8893 911, Fax. (011)8893 191
Spain: BARCELONA, Tel. (03)301 63 12, Fax. (03)301 42 43
Sweden: STOCKHOLM, Tel. (0)8-7821 000, Fax. (0)8-782 9002
Switzerland: ZURICH, Tel. (01)488 22 11, Fax. (01)482 85 95
Taiwan: TAIPEI, Tel. (2)509 7666, Fax. (2)500 5899

Thailand: BANGKOK, Tel. (2)399-3280 to 9, (2)398-2083, Fax. (2)398-2080
Turkey: ISTANBUL, Tel. (01)179 2770, Fax. (01)169 3094

United Kingdom: LONDON, (071)436 41 44, Fax. (071)323 03 42
United States: Discrete Semiconductors — RIVIERA BEACH,

Tel. (407)881-3200, Fax. (407)881-3300.

Integrated circuits - SUNNYVALE,

Tel. (800)227-1817, Ext. 900, Fax. (408)991-3581

Uruguay: MONTEVIDEO, Tel. (02)70-4044

Venezuela: CARACAS, Tel. (02)241 75 09

Zimbebwe: HARARE, Tel. 47 211

For all omer counmes apply to: Philips Semiconductors,
al A and Sales, Building BAF-1,

P 0. Box 218, 5600 MD EINDHOVEN, Tho Netherlands,

Telex 35000 phtcnl, Fax. +31-40-724825
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Errata to handbook PA11

Please incorporate the following ammendments to the 1993 edition of Handbook PA11.

Temperature Compensated Crystal 9922 515 1.... series
Clock Oscillator Type CTCXO

Marking
Line 3: PHD code for year and week of manufacture.

SPECIFIC PRODUCT DATA

Table 1
CATALOGUE from FREQUENCY STABILITY To Vee
NUMBER (kH2) (note 4) (°C) )
(note 1) (note 2) (note 3)

TOTAL INITIAL IN THE

(22°C) TEMP.

RANGE
9922 515 10001 12 800 25 0/+55 3.2
9922 515 10002 12 800 2.5 0/+55 5.0
9922 515 10003 12 800.176 2.5 0/+55 3.2
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QUALITY ASSURED

Our quality system focuses on the continuing high quality of our
components and the best possible service for our customers. We have
athree-sided quality strategy: we apply a system of total quality control
and assurance; we operate customer-oriented dynamic improvement
programmes; and we promote a partnering relationship with our
customers and suppliers.

PRODUCT SAFETY

In striving for state-of-the-art perfection, we continuously improve
components and processes with respect to environmental demands.
Our components offer no hazard to the environment in normal use
when operated or stored within the limits specified in the data sheet.

Some components unavoidably contain substances that, if exposed by
accident or misuse, are potentially hazardous to health. Users of these
components are informed of the danger by warning notices in the data
sheets supporting the components. Where necessary the warning
notices also indicate safety precautions to be taken and disposal
instructions to be followed. Obviously users of these components, in
general the set-making industry, assume responsibility towards the
consumer with respect to safety matters and environmental demands.

All used or obsolete components should be disposed of according to
the regulations applying at the disposal location. Depending on the
location, electronic components are considered to be ‘chemical’,
'special’ or sometimes 'industrial' waste. Disposal as domestic waste is
usually not permitted.



Philips Components - a worldwide company

Australia: PHILIPS COMPONENTS PTY Ltd, 34 Waterloo Road,
NORTH RYDE NSW 2113, Tel. (02)805 4455, Fax. (02)805 4466.
Austria: OSTERREICHISCHE PHILIPS INDUSTRIE G.m.b.H.,
UB Bauelemente, Triester Str. 64, 1101 WIEN,
Tel 0222)60 101-820.
Mabelec, Sint Pi g 373, B-1040 BRUXELLES,
Tel. (02)741 8211, Fax. (02)735 8667.
Brazil: PHILIPS COMPONENTS, Av. Francisco Monteiro 702,
RIBEIRAQ PIRES-SP, CEP 09400 000,
Tel. (011)459-8211, Fax. (011)459-8282.
Canada: PHILIPS ELECTRONICS LTD., Philips Components,
601 Milner Ave., SCARBOROUGH, Ontario, M1B 1M8,
Tel. (416)292-5161.
Chile: PHILIPS CHILENA S.A., Av. Santa Maria 0760, SANTIAGO,
Tel. (02)77 38 16.

Colombia: IPRELENSO LTDA., Carrera 21 No. 56-17, BOGOTA, D.E.,

P.O. Box 77621, Tel. (01)249 76 24.

Denmark: PHILIPS COMPONENTS A/S, Prags Boulevard 80,

P.O Box 1919, DK-2300 COPENHAGEN S, Tel. (32)88 33 33.

Finland: PHILIPS COMPONENTS, Sinikalliontie 3,

SF-02630 ESPOOQ, Tel. 358-0-52061. Fax. 358-0-520971.

France: PHILIPS COMPOSANTS, 117 Quai du Président Roosevelt,
92134 ISSY-LES-MOULINEAUX Cedex,

Tel. (01)40 93 80 00, Fax. (01)40 93 83 22.

Germany: PHILIPS COMPONENTS UB der Philips G.m.b.H.,

Burchardstrasse 19, D-2 HAMBURG 1,
Tel. (040)3296-0, Fax. (040)3296 2 16.

Greece: PHILIPS HELLENIQUE S.A., Components Division,

No. 15, 25th March Street, GR 17778 TAVROS,
Tel. (01)48 94 339/48 94 911.

Hong Kong: PHILIPS HONG KONG LTD., Components Div.,
15/F Philips Ind. Bidg., 24-28 Kung Yip St., KWAI CHUNG,

Tel. (0)42 45 121, Fax. (0)480 69 60.

India: PEICO ELECTRONICS & ELECTRICALS LTD.,
Components Dept., Shivsagar Estate, Block ‘A",

Dr. Annie Besant Rd., Worli, BOMBAY-400 018,
Tel. (022)49 38 541, Fax. (022)49 41 595.

Indonesia: P.T. PHILIPS DEVELOPMENT CORPORATION,
Philips House, Jalan H.R. Rasuna Said
JAKARTA 12850, Tel. (021)5201122, Fax (21)5205189
P.O. Box 4252, JAKARTA 12042.

Ireland: PHILIPS ELECT! RONICS (IRELAND) L1D.,

C Division, N h. DUBLIN 14,
Tel. (01)69 33 55.
Raly: PHILIPS S.p.A., COMPONENTS DIVISION,
V. Le F. Testi, 327, 20162-MILANO,
Tel. (02)6752.1, Fax. (02)67 52 26 37.

Japan: PHILIPS JAPAN LTD., Components Division,

Philips Bidg 13-37, Kohnan 2-chome, Minato-ku, TOKIO 108,
Tel. (03)3740 5030. Fax. (033740 0570.

Korea: (Republic of): PHILIPS ELECTRONICS (KOREA) LTD.,
Components Division, Philips House, 260-199 taewon-dong,
Yongsan-ku, SEOUL. Tel. (02)794-5011, Fax. (02)798-8022.

Malaysia: PHILIPS MALAYSIA SDN BERHAD, Components Div.,
No. 76 Jalan Universiti, 46200 PETALING JAYA, SELANGOR,
Tel. (03)75 51 088, Fax. (03)75 74 880.

Mexico: PHILIPS COMPONENTS, Paseo Triunfo de la Republica,
No 215 Local 5, Cd Juarez CHI HUA HUA 32340 MEXICO,
Tel. (16)18-67-01/18-67-02.

Netherlands: PHILIPS NEDERLAND B.V., Marktgroep
Philips Components, Postbus 90050, 5600 PB EINDHOVEN,
Tel. (040)78 37 49

Now Zealand: PHILIPS NEW ZEALAND LTD.,

Division, 2 Wag Place, CPO Box 1041,
AUCKLAND Tel. (09)894-160, Fax. (09)897-811.

Norway: NORSK A/S PHILIPS, Philips Components, Box 1,

Manglerud 0612, OSLO, Tel. (02)74 80 00.

Pakistan: PHILIPS ELECTRICAL CO. OF PAKISTAN LTD.,
Philips Markaz, M.A.Jinnah Rd., KARACHI-3, Tel.(021)72 57 72
Peru: CADESA, Carretera Central 6.500, LIMA 3, Apartado 5612,
Tel. (14)35 00 59.
Philippines: PHILIPS SEMICONDUCTORS PHILIPPINES Inc.,
106 Valero St. Salcedo Village, P.O. Box 911, MAKATI,
Metro MANILA, Tel. (2)810-0161, Fax. (2)817-3474.
Portugal: PHILIPS PORTUGUESA S.AR.L., Av. Eng. Duarte Pacheco 6,
1009 LISBOA Codex, Tel. (019)68 31 21.
Singapore: PHILIPS SINGAPORE, PTE LTD., Components Div.,
Lorong 1, Toa Payoh, SINGAPORE 1231, Tel. 3502 000.
South Africa: S.A. PHILIPS PTY LTD., Components Division,
195-215 Main Road, JOHANNESBURG 2000, P.O. Box 7430,
Tel. (011)470-5434, Fax. (011)470-54 94.
Spain: PHILIPS COMPONENTS, Balmes 22, 08007 BARCELONA,
Tel. (03)301 63 12, Fax. (03)30142 43.
Sweden: PHILIPS COMPONENTS, A.B..Tegeluddsvagen 1,
S-11584 STOCKHOLM, Tel. (0)8-7821 000, Fax. (0)8-7829 002.
Switzerland: PHILIPS COMPONENTS A.G., Components Dept.,
Alimendstrasse 140-142, CH-8027 ZURICH, Tel. (01)4882211.
Taiwan: PHILIPS TAIWAN LTD., 581 Min Sheng East Road,
P.0. Box 22978, TAIPE| 10446,
Tel. (2)50 97 666, Fax. (2)500 58 99.
Thalland: PHILIPS ELECTRICAL Co. OF THAILAND Ltd.,
60714 MOO 11, Bangna - Trad Road Km. 3 Prakanong,
BANGKOK 10260,
Tel. (2)399-3280 to 9, (2)398-2083, Fax. (2)338-2080.
Turkey: TURK PHILIPS TICARET A.S., Philips Components,
Talatpasa Cad. No. 5, 80640 LEVENT/ISTANBUL,
Tel. (01)179 27 70.
United Kingdom: PHILIPS COMPONENTS LTD.,
Philips House, Torrington Place, LONDON WC1E 7HD,
Tel. (071)580 66 33, Fax. (071)636 03 94.
United States: PHILIPS COMPONENTS, Discrete Products Div.,
Division Headquarters, 2001 West Blue Heron Bivd.,
P.0. Box 10330, RIVIERA BEACH, Florida 33404,
Tel. (407)881 3200, Fax. (407)881 3300.
PHILIPS COMPONENTS, Discrete Products Division,
Magnetic Products, 5083 Kings Highway, SAUGERTIES,NY 12477,
Tel. (914)246 2811, Fax. (914)246 0486.
PHILIPS DISPLAY COMPONENTS COMPANY,
1600 Huron Parkway, P.O. Box 963, ANN ARBOR, Michigan 48106,
Tel. (313)996 9400, Fax. (313)761 2886.
Uruguay: PHILIPS COMPONENTS, Coronel Mora 433,
MONTEVIDEO, Tel. (02)70-4044.
Venezuela: MAGNETICA S.A., Calle 6, Ed. Las Tres Jotas,
CARACAS, 1074A, App. Post. 78117, Tel. (02)241 75 09.
Zimbabwe: PHILIPS ELECTRICAL (PVT) LTD.,
62 Mutare Road, HARARE. P.O. Box 994, Tel. 47211.

For st other countries apply to: Philips Components,
Marketing Communications, P.O. Box 218, 5600 MD, EINDHOVEN The
Netherlands, Telex 35000 phtcnl, Fax. +31-40-72 43 88.
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