
0345-1 

034S-2 

MUXOUT 

RANGE CONTROL 

N/C 

veo 

N/C 

GATINGO\IT 

+10 

Figure 1: Pin Conflguratlon 
(Outllne dwg PD) 

N/C 

OSCOUT 

OSCIN 

BU�OlL 
FEATURES 
• Stable HF Oaclllator 
• Low Power Dlsslpatlons:2mW Wlth 5 Volt Supply 
• Counter Chaln Has Outputs at + 212 and + 2n or 

+(2nx 10); n= 17 for 7207, and 20 for 7207A 
• Low lmpedance Output Drlvers:S:100 Ohms 
• Count Wlndows of 10/100ms (7207 Wlth 6.5536MHz 

Cryatal) or 0.1/1 Sec. (7207A Wllh 5.24288MHz 
Crystal) 

APPLICATIONS 

• System Tlmebases 
• Oscllloscope Callbratlon Generators 
• Marker Generator Strobes 
• Frequency Counter Controllers 

Order Temperature Package 
Number Ranga 

ICM72071JD -25ºCto +85ºC 14-Pin CERDIP 
ICM72071PD -25ºCto +85ºC 14-Pin PLASTIC DIP 
ICM7207EV /Kit - EV/Kit• 

ICM7207 AIJD -25ºClo +85ºC 14-Pin CERDIP 
ICM7207 AÍPD -25ºCto +85ºC 14-Pln PLASTIC DIP 
ICM7207AEV/Kit - EV/Klt' 

Figure 2: Functlonal Dlagram 
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ORDERING INFORMATION 
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The ICM7207 / A conslst of a hlgh stability oscillator and 
frequency divider providing 4 control outputs suitable for fre­ 

quency counter timebases. Speclfically, when usad as a fre­ 
quency counter timebase in conjunction with the ICM7208 
frequency counter, the tour outputs provide the gatlng slg­ 
nals for the count window, store functlon, reset funclion and 
multlplex frequency reference. Additionally, the duration of 
the count window may be changad by a factor of 10 to 
provide a 2 decade ranga counting system. 

The normal operating voltage of the ICM7207 I A is 5 
volts. The typlcal power disslpatlon is less than 2mW when 
using an oscillator frequency of 6.5536MHz wlth the 7207 
and 5.24288MHz with the 7207A. 

In the 7207/A the GATING OUTput, ReSeT, and the 
MUL TIPLEX output provide bolh pull up and pull down, 
elimlnating the need for 3 externa! resistors; although, buñ­ 
ering must be provided if interfaclng with TTL is requlred. 

'These EV/Kils contaln ¡ust the IC and the conesponding crystal. The 
ICM7207A Is also used In the 41/.-0igtt Counter/Driver kits, the ICM7224 
EV/Kil, ICM7225 EV/Kil, and ICM7236 EV/Kil, which lnclude several lCs, a 
crystal, PC board, and sorne passive component.s. 

GENERAL DESCRIPTION 

� ICM7207/A 
2 CMOS Timebase Generator 
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Output Currents • • • • • . • • . . . . • . . • • • • . . • . • . . . . • . • .  25mA 
Power Disslpation @ 25ºC Note 1 • . . . . . . . • • . • • . •  200mW 
Operating Temperatura Ranga . . • • • • . . .  -25'C to +85'C 
StorageTemperatureRange • . . • • . • • . •  -65'Cto +125'C 
Lead Temperatura (Solderlng, 10sec) . . • . . • . . • • . • •  300'C 

ICM7207/A 

ELECTRICAL CHARACTERISTICS 
fose= 6.5536MHz(7207), 5.24288MHz(7207 A), Veo= 5V, TA= 25ºC, Vss = OV, test clrcuit unless otherwise specified. 

ABSOLUTE MAXIMUM RATINGS 
SupplyVoltage CVoo-Vss) . . . • • . • • . . • • . • • • • • • • • . .  6.0V 
Input Voltages • . . • • • . . . • • • . . • • •  Vss-0.3V to Veo+ 0.3V 
Output Voltages: 

7207 • • • • • • • • • • . • . • . • • • • • • . • • . . • • • . • • • •  Vss to +ev 
7207A • • • • • . • • . • • • • • • • • . • • . . • . . • • • • . • • • .  Veo to Vss 

NOTES: 2. Dynamlc dividers are used In !he lnitial stages of !he divider chaln. These dividers have a Jower frequency ot operation determinad by transistor sizes, 
threshold voltages and leakage ourrents. 

3. Toe feedback resistor has a non-linear value determinad by !he osclllator lnstantaneous Input and output voltage voltages and !he supply voltage. 

NOTE 1: Derate by 2mW/'C above 25'C. 

AbsoMe maximum ratings retor to values whlch n exceeded may permanently chango or destroy !he devlce. 

NOTE: Strssses sbovs thoss listed undsr "Absoluls Mslómum Rslings" may cause pqm,ansnl damage to the dsvlce. T116ss 11f8 stress rslings on/y and tunclionsl 
operslion of lh6 dsvic6 si lh6se or sny olher condllions sbove lhose ind",cated in lh6 operslional seclions o/ the spsc/ficalions is not lmplled. Exposure to sbsolute 
maximum rsling cond"tlions far extended pBdods may sffsct dsvic9 rslisbi7ity. 

Symbol Para meter Test Condltlons Mln Typ Max Unlt 

Veo Operating Voltage Ranga -20'Cto +85'C 4 5.5 V 

loo Supply Curren! AII outputs open circuit 260 1000 ¡,.A 

Rds(on) Output on Reslstances 
Output curren!= 5mA 

50 120 n 
Alloutputs 

IQLK Output Leakage Currents Ali outputs (STORE only) 50 ¡,.A 

(RoUT) 
(Output Resistance Outputcurrent=50¡,.A, 7207A 

33K n 
Terrninals 12,13,14) only 

IPd Input Pulldown Curren! Terminal 1 1  connected to Veo 50 200 ¡,.A 

Input Noise lmmunity 25 % supply voltage 

fose Oscillator Frequency Ranga Note2 , 2 10 MHz 

fsTAB Oscillator Stability c,N = CouT = 22pF 0.2 1.0 ppm/V 

Oscillator Feedback Quartz crystal open clrcuit 
3 Mfi rose Resistance Note3 
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0348-3 

SWITCHES 81, S2, S:¡, 84 OPEN CIRCUIT FOR SUPPLY CURRENT MEASUREMENT. 

SWITCH Ss OPEN CIRCUIT FOR SLOW GATING PERIOD. 

t SWITCHES �. S:¡, S4 and 50k RESISTORS ARE NOT NEEDED WHEN USING THE ICM7207A. 
Figure 3: Test Clrcult 

TYPICAL PERFORMANCE CHARACTERISTICS 
SUPPL Y CURRENT AS A FUNCTION 

OF OSCILLATOR FREQUENCY 
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11 is recommended that the crystal load capacitance (C¡J 
be no greater than 15pF for a crystal having a series resist­ 
ance equal to or less !han 75!1, otherwise the output ampli­ 
tude of the oscillator may be too low to drive the divider 
reliably. 

lf a very high quality oscillator is desired, it is recommend­ 
ed that a quartz crystal be usad having a light tuning toler­ 
ance ± 10ppm, a low series resistance (less than 25!1), a 
low motional capacitance of 5mpF and a load capacitance 
of 15pF. The fixed capacitor C1N should be 39pF and the 
oscillator tuning capacitor should ranga between approxi­ 
mately 8 and 60pF. 

Use of a high quality crystal will result in typical oscillator 
stabilities of 0.05ppm per 0.1 volt changa of supply voltage. 
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TYPICAL PERFORMANCE CHARACTERISTICS (Continuad) 
OSCILLATOR STABILITY AS A 

FUNCTION OF SUPPLY VOLTAGE 

ICM7207/A 

OUTPUT TIMING WAVEFORMS 7207 (7207A) 
Crystal Frequency = 6.5536(5.24288)MHz 

DETAILED DESCRIPTION 
Referring to the Test Circuit, Figure 3, the crystal oscillator 
frequency is divided by 212 to provide both the multiplex 
frequency and generate the output pulse widths. The GAT­ 
ING OUTPUT provides a 50% duty cycle signa! whose peri­ 
od depends upon whether !he RANGE CONTROL terminal 
is connected to Voo or Vss (open circuit). 
OSCILLATOR CONSIDERATIONS 

The oscillator consists of a CMOS inverter with a non-lin­ 
ear resistor connected between the input and output termi­ 
nals to provide biasing. Oscillator stabilities of approximate­ 
ly 0.1 ppm per 0.1 volt changa are achievable al a supply 
voltage of 5 volts, using low cost crystals. The crystal speci­ 
fications are shown in the TEST CIRCUIT. 
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QUARTZ CRYSTAL MANUFACTURERS 
The following list of posslble suppliers is intended to be of 

assistance in putting a deslgn lnto productlon. 11 should not 
be interpreted as a comprehensiva list of suppliers, nor 
does it constitute an endorsement by hitérsil. 

a) CTS Knights, Sandwich, lllinois, (815) 786-8411 
b) Motorola lnc., Franklin Park, lllinois (312) 451-1000 
c) Sentry Manufacturing ce., Chickasaw, Oklahoma 

(405) 224-6780 
d) Tyco Filters Divlslon, Phoenix, Arizona (602) 272- 

7945 
e) M-Tron lnds., Yankton, South Dakota (605) 665- 

9321 
1) Saronix, Palo Alto, California (415) 856-6900 

A complete frequency counter using the ICM7207 I A to­ 
gether with the ICM7208 Frequency Counter is described in 
the ICM7208 data sheet. Other frequency counters using 
the ICM7207 I A can be constructed using the ICM7224, 
ICM7225, and ICM7236, for LCD, LEO and VF displays. The 
!alter are available as EV/Klts also. 

APPLICATION 
A PRACTICAL FREQUENCY COUNTER 
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Figure 5 
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For example, if lnstead.of 6.5MHz, a 1MHz oscillator Is 
required, it is recommend!Íd that the supply voltage be re­ 
duced to between 2 and 2.5 volts. This may be realizad by 
uslng a series resistor In series with the 5V positiva supply 
line plus a decoupling capacitor. The quartz crystal parame­ 
tars, etc., wili determine the value of this resistor. NOTE: 
Except for the output open drain n-channel transistors no 
other terminal Is permitted to exceed the supply voltage lim­ 
its. 

The ICM7207 I A uses dynamic frequency counters ln the 
initial divider seotlons. Dynamic frequency counters are fast­ 
er and consume less power than static dividers but suffer 
from the disadVantage that there is a mínimum operating 
frequency at a given supply voltage. 

FREQUENCY LIMITATIONS 
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