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GENERAL DESCRIPTION

The Hams ICM7209 1s a versatle CMQOS clock generator
capable of dnving 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 imes are 10ns.

The ICM7209 consists of an oscillator, a buffered output
equal to the oscilator frequency and a second buffered out-
put having an output frequency one-eighth that of the osci-
lator. The guaranteed maxmum oscilator frequency is
10MHz. Connecting the DISABLE terminai to the negative
supply forces the + 8 output into the ‘0* state and the OUT1
into the ‘1’ state.

ORDERING INFORMATION

ICM7209

Timebase Generator

FEATURES

* High Frequency Operation — 10MHz Guarantsed

* Requires Only A Quartz Crystal and Two Capascitors
® Bipolar, CMOS Compatibility

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

¢ Low Power — 50mW at 10MHz i

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

¢ Disable Control for Both Outputs

* Wide Industrial Temperature Range — 20°C to +85°C

*Zener Volitage 1s Typicaily 8.3 Volits
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Figure 1: Functional Diagram
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% ABSOLUTE MAXIMUM RATINGS

©  SUPDIYVOMAGE -.ovveoe o 6V Power DiSSIPAtoN (25°C) « . ..vverneneenn. 300mwW
Qutput Voitages ...... ........ Vgg—0.3V to Vpp + 0.3V Storage Temperature ................ -55°Cto +125°C
InputVoltages ................. Vgs—0.3V to Vpp + 0.3V Operating Temperature Rangs ......... -20°Cto +85°C

Lead Temperature (Soidenng, 10sec) ............. 300°C

NOTE: Stresses above those isted under "Absolite Maxamum Ratngs”™ may Cause permanent damage 10 the dewce. These are siress ratings only and lunctional
OOErabOn of the JOVICe 3t NesSe Or any Other CoNGtions sbove 1NOsSe MTicared m e Cperatonsl SBCONS of (e IPECIICELONS IS NOL ¥MPked. Exposure (0 absolte

MEIOMRAT! rR8ING CONGdONS for extended penads may affect dewvice reliatiity.

ELECTRICAL CHARACTERISTICS
(Voo — Vs = 5V, test circut, fose = 10MHz, To = 25°C unless otherwrsa specified.)

Symbol Parameter Test Condlitions Min Typ Max Unit
oo Supply Current Note 1 11 20 mA
No Load
Co Disabie Input Capacitance 5 pF
ik Disabie Input Leakage Either '1’ or '0’ state +10 BA
Vou Output Low State Either OUT 1 or OUT +8
simulated 5 X TTL loads 0.4 v
Vo Qutput High State Either QUT 1 or OUT +8
simulated 5 x TTL loads 4.0 4.9
ta Qutput Rise Time (Note 3) Either OUT 1 or QUT =8
simulated 5 X TTL loads 10 ns
te Qutput Fall Time (Note 3) Either QUT 1 or QUT -8
simulated 5 X TTL loads 10
fosc Mimmum OSC Frequency Note 2 2 MHz
for —8 Qutput
Output — 8 duty cycle Any operating frequency 7:9
Low state : High state
GM QOscillator Transconductance 80 200 nS

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

2 The —8 crcuitry uses a dynamic scheme. As with any dynarmic system, information or data IS stored on very smail nodal capacitances instead of
laiches (stauc systems) and there is a lower cutoff ‘requency of operaten. Oynamic dnnders are used in the ICM7209 to signdicantly improve mgh
frequency performance and to decraasa power consumpton.

3 Rise ana fail umes are dafined between the cutput leveis of 0.5 and 2.4 voits,

5V
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Figure:3: Test Circuit
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ICM7209

TYPICAL PERFORMANCE CHARACTERISTICS (vpp-Vss=5V)

SUPPLY CURRENT AS A FUNCTION
OF OSCILLATOR FREQUENCY
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Risa and fall times of OUT +8 are
similar 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 osciilator will operate from low frequen-
cies (10kHz) to 10MHz.

The osciilator circuit consumes about 500uA of current
using a 10MHz crystal with a 5 voit supply, and is designed
to operate with a high impedance tank circuit it is therefore
necsessary that the quartz crystal be specified with a load
capacitance (Cy) of 10pF instead of the standard 30pF. To
maximize the stability of the oscillator as a function of sup-
ply voitage and temperature, the motional capacitance of
the crystal should be low (SmpF or less). Using a fixed input
capacitor of 18pF and a vanable capacitor of nominal value

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

typically 1ppm per veit change in supply voitage.
THE + 8 QUTPUT

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

NOTE 31 YOIt «dialS NAVE =290 SIZrICIONTE Dul He rOt *IsIavt

1117

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 oscillator frequency (see TYPICAL PERFORMANCE
CHARACTERISTICS).

OUTPUT DRIVERS

The output drivers consist of CMOS inverters having ac-
tive pullups and pulidowns. Thus the outputs can be used to
directly dnve TTL gates, other CMOS gates operating with a
5 voit suppty, or TTL compatible MOS gates. The guaran-
teed fanout is S TTL loads although typical fanout capabulity
is at least 10 TTL loads with slightly increased output rise
and fall iames.

DEVICE POWER CONSUMPTION

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