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GENERAL DESCRIPTION

The Hams ICM7209 18 a versatile CMOS clock generator
capable of dmving a number of 5 voit systems with a vanety
of input requirements. When used to dnve up to 5 TTL
gates, the typicai nse and fall times are 10ns.

The ICM7209 consists of an oscillator, a butfered output
equal to the oscillator frequency and a second buffered out-

10M.Hz. Connecting the DISABLE terminal to the negative
supply forces the +8 outputimome'o‘stateandmeOUﬁ
into the ‘1’ state.

ORDERING INFORMATION

ICM7209

Timebase Generator

FEATURES

* High Frequency Operation — 10MHz Guaranteed

¢ Requires Oniy A Quartz Crystal and Two Capacitors
¢ Bipolar, CMOS Compatibiiity

¢ High Output Drive Capability — 5 TTL Fanout With
10ns Rise and Fail Times

o Low Power — 50mW at 10MHz

® Choles of Two Output Frequencies — Osc,, and Osc.
+ 8 Frequencies

¢ Disable Control for Both Outputs

* Wide Industriai Temperature Range — 20°C to +385°C
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Figure 1: Functional Diagram
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ICM7209
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ABSOLUTE MAXIMUM RATINGS
SupplyVoltage ........ ...t 6V Power Dissipation (25°C) ....................... 300mw
Qutput Voitages ...... ........ Vss—0.3Vto Vpp +0.3V Storage Temperature ................ -55°Cto +125°C
InputVoitages ................. Vss—0.3V to Vpp +0.3V Qperating Temperature Range ......... —-20°Cto +85°C

Lead Temperature (Soidenng, 10sec) ............. 300°C
NOTE: Stresses above those ksted under 'Mbsohml«mmﬁam"mmmwwmm These are stress ratings only and functional
apu:molm“umdmomcrmmmmmmﬂmmwmo{mmmnmm Exposure to absoiste
THITRATI FRLNG CONIOONS for extended Penods may affect device rebiatwity. :

ELECTRICAL CHARACTERISTICS
(Voo —Vss =5V, test cwrcuit, foee = 10MHz, T5 = 25°C unless otherwisa specified.)

Symbol Parameter Test Condlitions Min Typ Max Unit
loo Supply Current Note 1 11 20 mA
No Load
Co Disablie Input Capacitance 5 pF
ik Disable Input Leakage Either "1’ or '0’ state t10 BA
VoL Output Low State Either OUT 1 or OUT +8
simulated 5 X TTL loads 04 v
Vou Qutput High State Either OUT 1 or OQUT +8
simulated 5 X TTL loads 4.0 4.9
1 Qutput Rise Time (Note 3) Either OUT 1 or QUT -8
simulated 5 X TTL loads 10 ns
te Cutput Fall Time (Note 3) Either OUT 1 or OUT -8
simulated 5% TTL loads 10
fosc Mirmmum OSC Frequency Note 2 2 MHz
for —8 Qutput
Output — 8 duty cycle Any operating frequency 7:9
Low state : High state
GM Oscillator Transconductance 80 200 uS

NOTES: 1. The power dissipation is a funchon of the osciilator frequency (1st ORDER EFFECT see curve) but is aiso effected to a small extent by the oscilator
tank components.

2 The —8 cwcutry uses a dynamic scheme. As with any dynammc system, information or data 1s stored on very smail nodal capacitances instead of
latches (stauc systems) and there is a lower cutoff frequency of operation. Oynamic dwiders are used in the ICM7209 to signdicantly improve mgh
frequency performance and to decrease power consumpton.

3 Rise ana fail tmes are defined between the output leveis of 0.5 and 2.4 voits,

+8v
CRYSTAL PARAMETERS: 0.01uF T v
c'M = Smpf 1p °_l
Rg = 15 ohms L W = 400(2
Co= 3pF = DISABLE
Cy = 10pF 1 OSC OUT vpg [—o QUT 1
f= 10 Mz 180F — = ICM 7209 5 SIMULATED
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Figure3: Test Circuit
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ICM7209

TYPICAL PERFORMANCE CHARACTERISTICS (vpp-Vss=5V)

SUPPLY VOLTAGE RANGE FOR
CORRECT OPERATIONOF -8

SUPPLY CURRENT AS A FUNCTION TYPICAL QUT 1 RISE AND FALL COUNTER AS A FUNCTION OF

OF OSCILLATOR FREQUENCY TIMES s OSCILLATOR FREQUENCY.
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Rise and fall times of OUT +8 are
simiar to those of OUT 1.

DETAILED DESCRIPTION
OSCILLATOR CONSIDERATIONS

The oscillator consists of a CMOS inverter with a non-lin-
ear resistor connected between the oscillator input and out-
put to provide D.C. biasing. Using commercially obtainable
quartz crystals the oscillator will operate from low frequen-
cies (10kHz) to 10MHz

The oscillator circuit consumes about S00uA of current
using a 10MHz crystal with a 5 volt supply, and is designed
to operate with a high impedance tank circuit. It is therefore
necessary that the quartz crystal be specified with a load
capacitance (C) of 10pF instead of the standard 30pF. To
maximize the stability of the oscillator as a function of sup-
ply voltage and temperature, the motionai capacitance of
the crystal should be iow (SmpF or less). Using a fixed input
capacitor of 18pF and a vanable capacitor of nominal value

of 18pF on the output will resuit in oscillator stabilities of

typically 1ppm per voit change n supply voitage.
THE + 8 OUTPUT

A dynamic divider is used to divide the oscillator frequen-
cy by 8. Dynamic dividers use small nodal capacitances to

NOTE 1 YDICI +diIdS NAVE S290 TIZLICIONTE DUt 3rS 1Ot *ISIavt
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store voltage levels instead of latches (which are used in
static dividers). The dynamic divider has advantages in high
speed operation and low power but suffers from limited low
frequency operation. This results in a window of operation
for any osaillator frequency (see TYPICAL PERFORMANCE
CHARACTERISTICS).

OUTPUT DRIVERS

The output drivers consist of CMOS nverters having ac-
tive puliups and pulidowns. Thus the outputs can be used to
directly dnve TTL gates, other CMOS gates operating with a
5 voit supply, or TTL compatible MOS gates. The guaran-
teed fanout is 5 TTL loads although typical fanout capability
is at least 10 TTL loads with slightly increased output rise
and fail himes.

DEVICE POWER CONSUMPTION

At low frequencies the pnncipal component of the power
consumption 1s the oscillator. At high osciilator frequencies
the major portion of the power 1S consumed by the cutput
dnvers, thus by disabling the outputs (activating the DIS-
ABLE INPUT) the device power consumption can be dra-
matically reduced.
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