FEATURES

Supply Current: 12uA at 100kHz

<0.65% Frequency Accuracy (from 0°C to 70°C)
Frequency Range: 10kHz to 1MHz

One Resistor Sets the Oscillator Frequency
Single Supply: 2.25V to 5.5V

-40°C to 125°C Operating Temperature Range
No Decoupling Capacitor Needed

Start-Up Time Under 200us at 1MHz

First Cycle After Power-Up is Accurate

1502 CMOS Output Driver

Low Profile (1mm) SOT-23 (ThinSOT™) Package

APPLICATIONS

m Low Cost Precision Programmable Oscillator

® Rugged, Compact Micropower Replacement for
Crystal and Ceramic Oscillators

® High Shock and Vibration Environments

® Portable and Battery-Powered Equipment

® PDAs and Cellular Phones

AT, LTC and LT are registered trademarks of Linear Technology Corporation.
ThinSOT is a trademark of Linear Technology Corporation.
All other trademarks are the property of their respective owners.

” l / \D LTC6906

TECHNOLOGY Micropower, 10kHz to TMHz

Resistor Set Oscillator
in SOT-23

DESCRIPTION

The LTC®6906 is a precision programmable oscillator that
is versatile, compact and easy-to-use. Micropower opera-
tion benefits portable and battery-powered equipment. At
100kHz, the LTC6906 consumes 12uA on a 3.3V supply.

Asingle resistor programs the oscillator frequency over a
10:1 range with better than 0.5% initial accuracy. The
output frequency can be divided by 1, 3 or 10 to span a
100:1 total frequency range, 10kHz to 1MHz.

The LTC6906 is easily programmed according to this
simple formula:

I 10, DIV Pin= V+
fOUT=TZ°(RO—O],N= 3, DIV Pin = Open
SET 1 DIVPin=GND

No decoupling capacitor is needed in most cases, yielding
an extremely compact solution occupying less than 20mm?.
Contact LTC Marketing for a version of the part with a
shutdown feature or lower frequency operation.

The LTC6906 is available in the 6-lead SOT-23 (ThinSOT)
package.

TYPICAL APPLICATION
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LTC 6906

ABSOLUTE MAXIMUM RATINGS

(Note 1)
s -0.3Vto 6V
DIVIOGND ..o, -0.3Vto (V*+0.3V)
SET10 GND .o -0.3Vto (V*+0.3V)
GRDtO GND ..o -0.3Vto (V*+0.3V)
Operating Temperature Range (Note 7)
LTCBI06C .....coveveveverereeeeeee, -40°C to 85°C
LTCB906I ..o —-40°C to 85°C
LTCB906H ......cocvevevereeeeeeeeee, -40°C to 125°C
Specified Temperature Range (Note 7)
LTC6906C ..o 0°C to 70°C
LTCBI06I ........coeveveveeeeeceee, -40°C to 85°C
LTCB906H ......cocveveveeeeeeeeee, -40°C to 125°C
Storage Temperature Range ................. -65°C to 150°C
Lead Temperature (Soldering, 10 sec).................. 300°C

PACKAGE/ORDER INFORMATION

TOP VIEW

ouT 1 [] [ J6V*
GND 2 ] [ 15GRD
DIV3[_] [ 4 SET
S6 PACKAGE
6-LEAD PLASTIC TSOT-23
Tymax = 150°C, 6y = 230°C/W

ORDER PART NUMBER S6 PART MARKING*
LTC6906CS6
LTC6906156 LTBJN
LTC6906HS6

Order Options Tape and Reel: Add #TR
Lead Free: Add #PBF Lead Free Tape and Reel: Add #TRPBF

Lead Free Part Marking: http://www.linear.com/leadfree/

Consult LTC Marketing for parts specified with wider operating temperature range.
*The temperature grade is identified by a label on the shipping container.

GLGCTBICHL CHHRHCTEBIS.“CS The @ denotes the specifications which apply over the full specified

temperature range, otherwise specifications are at Ty = 25°C. V* =2.25V to 3.6V, C_ = 5pF, Pin 3 = V* unless otherwise noted.

All voltages are with respect to GND.

SYMBOL | PARAMETER CONDITIONS MIN TYP MAX UNITS
Af Frequency Accuracy (Notes 2, 3) Vt=2.7V 10 3.6V|100kHz < f < 1MHz +0.25 +0.5 %
100kHz < f<1MHz, LTC6906C | ® +0.65 %

100kHz < f<1MHz, LTC6906] | ® +1.3 %

f=1MHz, LTC6906H ° +1.3 %

f = 100kHz, LTC6906H ° +2.2 %

V=225V 100kHz < f < 1MHz +0.25 0.7 %

100kHz < f < 1MHz, LTC6906C | ® +0.85 %

100kHz < f<1MHz, LTC6906] | ® +1.3 %

f=1MHz, LTC6906H ) +1.3 %

f=100kHz, LTC6906H ) +2.2 %

Rser Frequency-Setting Resistor Range e | 100 1000 kQ
AT/IAT Frequency Drift Over Temp (Note 3) Rger = 316k ) +0.005 %/°C
AT/AV Frequency Drift Over Supply (Note 3) Vt=2.25V 10 3.6V, 100k < Rger < 1000k 0.06 %N
Timing Jitter (Note 4) Pin 3 = V*, 100k < Rge < 1000k 0.03 %

Pin 3 = Open, 100k < Rggy < 1000k 0.07 %

Pin 3 = 0V, 100k < Rggt < 1000k 0.15 %

Si Long-Term Stability of Output Frequency | Pin 3 = V+ 300 ppmAKHr
DC Duty Cycle ® | 45 50 55 %
vt Operating Supply Range (Note 8) ® | 225 3.6 V
Is Power Supply Current Rser = 1000k, Pin3=0V, R =10M |V*=3.6V | @ 12.5 18 PA
(DIV =1, foyt = 100kHz) V=225V | @ 10.0 15 pA

Rser =100k, Pin3=0V, R . =10M |V*=36V | @ 78 100 pA

(DIV =1, foyr = IMH2) V=225V | @ 60 80 pA



http://www.linear.com/leadfree/

LTC 6906

ELECTRICAL CHARACTERISTICS 1.

temperature range, otherwise specifications are at T, = 25°C. V*
All voltages are with respect to GND.

denotes the specifications which apply over the full specified
=2.25V to 3.6V, C,_ = 5pF, Pin 3 = V* unless otherwise noted.

SYMBOL | PARAMETER CONDITIONS MIN TYP MAX UNITS

Viy High Level DIV Input Voltage Vt=36V |@ | 31 \

V+=225V | @ | 2.05 v

Vi Low Level DIV Input Voltage Vt=36V | @ 0.5 %

Vt=225V | @ 0.2 V

Ipy DIV Input Current (Note 5) Pin3=V* ° 1 2 PA

Pin3 =0V o | -2 -1 pA

Vou High Level Output Voltage (Note 5) V*+=3.6V loy =—100pA e | 340 3.59 Y

loy =—1mA e | 2380 3.30 Y

Vt =225V loy =—100pA e | 215 2.2 v

loy=—1mA e | 175 2.0 v

VoL Low Level Output Voltage (Note 5) V*+=3.6V lor = 100pA ) 0.02 0.2 Y

loL =1mA ° 0.15 0.8 V

V* =225V loL = 100pA ° 0.03 0.1 V

loL =1mA ° 0.30 0.5 V

tr OUT Rise Time (Note 6) V*t=3.6V 10 ns

V=225V 25 ns

tf OUT Fall Time (Note 6) V*+=3.6Y 10 ns

V=225V 25 ns

VGS GRD Pin Voltage Relative to SET Pin ~10pA < Igpp < 0.3uA e | -10 10 mV
Voltage

Note 1: Absolute Maximum Ratings are those values beyond which the life
of the device may be impaired.

Note 2: Some frequencies may be generated using two different values of
Rset. For these frequencies, the error is specified assuming that the larger
value of Rgr is used.

Note 3: Frequency accuracy is defined as the deviation from the foyt
equation.

Note 4: Jitter is the ratio of the peak-to-peak deviation of the period to the
mean of the period. This specification is based on characterization and is
not 100% tested.

Note 5: Current into a pin is given as a positive value. Current out of a pin
is given as a negative value.

Note 6: Output rise and fall times are measured between the 10% and 90%
power supply levels.

Note 7: The LTC6906C is guaranteed to meet specified performance from
0°C to 70°C. The LTC6906C is designed, characterized and expected to
meet specified performance from —40°C to 85°C but is not tested or QA
sampled at these temperatures. The LTC69061 is guaranteed to meet
specified performance from —40°C to 85°C.

Note 8: Consult the Applications Information section for operation with
supplies higher than 3.6V.
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LTC 6206

TYPICAL PERFORMANCE CHARACTERISTICS
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LTC 6906

PIN FUNCTIONS

OUT (Pin 1): Oscillator Output. The OUT pin swings from
GND to V* with an output resistance of approximately
150Q. For micropower operation, the load resistance
must be kept as high as possible and the load capacitance
as low as possible.

GND (Pin 2): Ground.

DIV (Pin 3): Divider Setting Input. This three-level input
selects one of three internal digital divider settings, deter-
mining the value of N in the frequency equation. Tie to GND
for+1, leave floating for +3 and tie to V* for +10. When left
floating, the LTC6906 pulls Pin 3 to mid-supply with a
2.5Mresistor. When Pin 3is floating, care should be taken
to reduce coupling from the OUT pin and its trace to Pin 3.
Coupling can be reduced by increasing the physical space
between traces or by shielding the DIV pin with grounded
metal.

SET (Pin 4): Frequency Setting Resistor Input. Connect a
resistor, Rset, from this pin to GND to set the oscillator
frequency. For best performance use a precision metal- or
thin-film resistor of 0.5% or bettertolerance and 50ppm/°C

or better temperature coefficient. For lower accuracy
applications, aninexpensive 1% thick-film resistor may be
used. Limit the capacitance in parallel with Rggt to less
than 10pF to reduce jitter and to ensure stability. Capaci-
tance greater than 10pF could cause the LTC6906 internal
feedback circuits to oscillate. The voltage on the SET pin
is approximately 650mV and decreases with temperature
by about —2.2mV/°C.

GRD (Pin 5): Guard Signal. This pin can be used to reduce
PC board leakage across the frequency setting resistor,
Rset. The GRD pinis held within a few millivolts of the SET
pin and shunts leakage current away fromthe SET pin. To
control leakage, connect a bare copper trace (a trace with
no solder mask) to GRD and loop itaround the SET pinand
all PC board metal connected to SET.

V* (Pin 6): Voltage Supply (2.25V to 3.6V). This supply is
internally decoupled with a 20€Q resistor in series with an
800pF capacitor. No external decoupling capacitor is
required for OUT pin loads less than 50pF. V* should be
kept reasonably free of noise and ripple.

BLOCK DIRGRAM

DECOUPLING
NETWORK

200 CONVERTERS

Vser = VgRp = 650mV

ISeT = IF8
- | SET - VSET

i r L °

i Rse! BUFFER OP AMP
1 1 RD \ +
L2 [E SET

1
|

1He

FREQUENCY-TO-CURRENT

THREE-LEVEL

___________________ ]
! INPUT OV 131
i DETEGTOR
i 5M
i DIVIDER 1
: SELECT =
VOLTAGE fosc | v 150Q DRIVER
1
controLen | UL G PRSR/TSEAR%?LE o
OSGILLATOR | R, —>
(MASTER OSCILLATOR) 1,43, +

fosc = 1MHz » 100k2/RgeT
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LTC 6206

TEST CIRCUIT

SUPPLY
VOLTAGE

LTC6906 Crest

EQUIVALENT CIRCUIT OF

OSCILLOSCOPE OR

FREQUENCY COUNTER PROBE

vt 0UT<—| I

GND GRD

H

DIV SET RseT
0.01%
10ppm/°C

™ %SF"OBE

"= 6906 FO1

Crest = 1/(1/5pF - 1/CprosE)

=7.5pF FOR A 15pF SCOPE PROBE

Figure 1. Test Circuit with 5pF Effective Load

€QUIVALENT INPUT AND OUTPUT CIRCUITS

20Q
A
800pF
oo |

Figure 2. V* Pin

6906 F02

vt vt
3 — [y
2000
0 TOTAL OUTPUT
1k RESISTANCE
SET

E GND T

Figure 3. SET Pin

E GND

Figure 5. DIV Pin

6906 F05

6906 FO3

6906 FO4

Figure 4. GRD Pin

6906 FO6

Figure 6. OUT Pin




LTC 6906

THEORY OF OPERATION

The LTC6906 is a precision, resistor programmable oscil-
lator (see Block Diagram). It generates a square wave at
the OUT pin with a period directly proportional to the value
of an external resistor, Rget. A feedback circuit measures
and controls the oscillator frequency to achieve the high-
est possible accuracy. In equilibrum, this circuit ensures
that the currentin the SET pin, IsgT, is balanced by Irg. Irg
is proportional to the master oscillator frequency, so we
have the relationship:

Iser = Irg = Vser * fosc * Cosc (1)
Where Cosg is a precision internal capacitor:

Cosc = 10pF for the LTC6906
Solving for the oscillator period:

1T Vet
tosc =——=-""1Cosc 2
fosc st )
This is the fundamental equation for the LTC6906. It holds
regardless of how the SET pin is driven. When a resistor,
RseT, is connected from the SET pin to ground, we have
the relationship:

——=Rsgr (3)

Table 1. Output Frequency Equations

50
tosc = S Rser *Cosc (4)
fosc

The period and frequency are determined exclusively by
Rserand the precision internal capacitor. Importantly, the
value of Vg isimmaterial, and the LTC6906 maintains its
accuracy even though Vget is not a precision reference
voltage.

The digital dividers shown in the Block Diagram further
divide the master oscillator frequency by 1, 3 or 10
producing:

four = f(l)\lﬁ (5)
and
tour = N *tosc (6)

Table 1 gives specific frequency and period equations for
the LTC6906. The Applications Information section gives
further detail and discusses alternative ways of setting the
LTC6906 output frequency.

PART NUMBER FREQUENCY PERIOD DIVIDER RATIOS
HTeE0 fOUT=—1MHZ°[—100kJ tOUT:No'luSo(RSET) 10,DIVPin=V*
N RseT 100k N=<3, DIVPin=0pen
1, DIVPin=GND

6906fa

7



LTC 6206

APPLICATIONS INFORMATION

Selecting Rget and the Divider Ratio

The LTC6906 contains a master oscillator followed by a
digital divider (see Block Diagram). Rget determines the
master oscillator frequency and the DIV pin sets the
divider ratio, N. The range of frequencies accessible in
each divider ratio overlap, as shown in Figure 7. This
figure is derived from the equations in Table 1. For any
given frequency, power can be minimized by minimiz-
ing the master oscillator frequency. This implies maxi-
mizing Rger and using the lowest possible divider ratio,
N. The relationship between Rger, N and the unloaded
power consumption is shown in Figure 8, where we can
clearly see that supply current decreases for large values
of Rgg. For a discussion of jitter and divide ratio, refer to
page 11.

Minimizing Power Consumption

The supply current of the LTC6906 has four current
components:

* Constant (Independent V*, fout and Cioap)

* Proportional to Isgt (which is the current in Rggt)

* Proportional to V'*, foyt and Coap

* Proportional to V* and R gap
An approximate expression for the total supply current is:

v+
2*RLoaD

V+
2*Rioap

I =5uA+6°lseT + VT * fout '(CLOAD +5pF)+

= 5uA+6’I;/SEr+V+ * fout '(CLOAD +5pF)+
SET

Vet is approximately 650mV at 25°C, but varies with
temperature. This behavior is shown in the Typical Perfor-
mance Characteristics.

Power can be minimized by maximizing Rggt, minimizing
the load on the OUT pin and operating at lower frequen-
cies. Figure 9 shows total supply current vs frequency

10000
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1000 f\ L
= \
g NN N
= N N
] N \
e \ N \

100 N h

10

1 10 100 1000 10000

OUTPUT FREQUENCY (kHz)

6906 FO7

Figure 7. Rger vs Desired Output Frequency (LTC6906)

80
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3 \
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£ 30 \\
20 ~—
\\\§~
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0
100 1000
RseT (k)

6906 FO9

Figure 8. Unloaded Supply Current vs Rggt

under typical conditions. Below 100kHz the load current
is negligible for the 5pF load shown.

Guarding Against PC Board Leakage

The LTC6906 uses relatively large resistance values for
RseT to minimize power consumption. For Rger = 1M, the
SET pin current is typically only 6.5uA. Thus, only 6.5nA
leaking into the SET pin causes a 0.1% frequency error.
Similarly, 1G of leakage resistance across Rger (1000 ©
Rse) causes the same 0.1% error.
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APPLICATIONS INFORMATION
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Figure 9. Supply Current vs Frequency

Achieving the highest accuracy requires controlling po-
tential leakage paths. PC board leakage is aggravated by
both dirt and moisture. Effective cleaning is a good first
step to minimizing leakage, and some PC board manufac-
turers offer high impedance or low leakage processing
options.

Another effective method for controlling leakage is to shunt
the leakage current away from the sensitive node through
a low impedance path. The LTC6906 provides a signal on
the GRD pin for this purpose. Figure 10 shows a PC board
layout that uses the GRD pin and a “guard ring” to absorb
leakage currents. The guard ring surrounds the SET pin
andtheend of Rgerto whichitisconnected. The guardring
must have no solder mask covering it to be effective. The
GRD pin voltage is held within a few millivolts of the SET
pin voltage, so any leakage path between the SET pin and
the guard ring generates no leakage current.

LTC6906

NO SOLDER MASK
OVER THE GUARD RING

_ GRD =71 #

GND|T ] 5 =]
= } GUARD

RING
3 |ow H HSET 4 ||| ‘T///
inl il
Reer |
y iy I|[]l _ NO LEAKAGE

L } <~ CURRENT
Il i
L |
T |
| |;7\ LEAKAGE

CURRENT

6906 F10

Figure 10. PC Board Layout with Guard Ring

Bypassing the Power Supply

The LTC6906 has on-chip power supply decoupling that
eliminates the need for an external decoupling capacitorin
most cases. Figure 11 shows a simplified equivalent
circuit of the output driver and on-chip decoupling net-
work. When the output driver switches from low to high,
the 800pF capacitor delivers the current needed to charge
the off-chip capacitive load. Within nanoseconds the sys-
tem power supply recharges the 800pF capacitor.

V+
+

LTC6906-1

fout

L our 3009

_|_—[
P[z-, aw | —l_

ESD DIODES DRIVER DECOUPLING
NETWORK

6906 F11

CLoap 800pF

Figure 11. Simplified Equivalent of the Qutput Driver
and On-Chip Decoupling Circuit

Figure 12 shows a test circuit for evaluating performance
of the LTC6906 with a highly inductive, 330nH power
supply. Figure 13 shows the effectiveness of the
on-chip decoupling network. For C; gap = 5pF to 50pF, the
output waveforms remain well formed.

The extremely low supply current of the LTC6906 allows
operation with substantial resistance in the power supply.
Figure 14 shows a test circuit for evaluating performance
of the LTC6906 with a highly resistive, 100Q power
supply. Figure 15 shows the effectiveness of the on-chip
decoupling network. For G| gap = 5pF to 50pF, the output
waveforms remain well formed. With a 50pF load, a very
small (2.5%) slow tail can be seen on the rising edge. The
output waveform is still well formed even in this case. The
ability of the LTC6906 to operate with a resistive supply
permits supplying power via a CMOS logic gate or
microcontroller pin. Since the LTC6906 has aturn-ontime
of less than 200usec, this technique can be used to enable
the device only when needed and further reduce power
consumption.

6906fa
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APPLICATIONS INFORMATION

330nH LTC6906 1MHz
33y =YY Yyt ouT I
GND GRD|— CLoap
XI
DIV SET =
— Rser

- 100k

= 6906 F12

Figure 12. Test Circuit with an Inductive Power Supply
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........ CLoap = 50pF |t &
0 L L L L L jan | %
4.65 4.75 4.85 4.95
TIME (us)

6906 F13

Figure 13. Output Waveforms with
an Inductive Supply (See Figure 12)

Start-Up Time

When the LTC6906 is powered up, it holds the OUT pin
low. After the master oscillator has settled, the OUT pin is
enabled and the first output cycle is guaranteed to be
within specification. The time from power-up to the first
output transition is given approximately by:

tsTarT = 64 * togc + 100us

The digital divider ratio, N, does not affect the start-up
time.

Power Supply Rejection

The LTC6906 has a very low supply voltage coefficient,
meaning that the output frequency is nearly insensitive to
the DC power supply voltage. In most cases, this error
term can be neglected.

High frequency noise on the power supply (V*) pin has the
potential to interfere with the LTC6906’s master oscillator.

R
1000 | LTce908 1MHz

3.3V —AN— V* OUTT””
CLoaD
xI

GND GRD|—
P DIV  SET =
% RseT

100k

"= 6906 F14

Figure 14. Test Circuit with a Resistive Power Supply

3.5

Vour (V)

— Goap = 5pF

==—Coap = 10pF
=== Coap = 20pF
........ CLoap = 50pF

0 : :
04 05 06 07 08 09 10 11
TIME (us)

6906 F15

Figure 15. Output Waveforms with
a Resistive Supply (See Figure 14)

Periodic noise, such as that generated by a switching
power supply, can shift the output frequency or increase
jitter. The risk increases when the fundamental frequency
or harmonics of the noise fall near the master oscillator
frequency. Itis relatively easy to filter the LTC6906 power
supply because of the very low supply current. For ex-
ample, an RC filter with R = 160Q and C = 10uF provides
a 100Hz lowpass filter while dropping the supply voltage
only about 10mV.

Operating the LTC6906 with Supplies Higher
Than 3.6V

The LTC6906 may also be used with supply voltages
between 3.6V and 5.5V under very specific conditions. To
ensure proper functioning above 3.6V, afilter circuit must
be attached to the power supply and located within 1cm of
the device. Asimple RC filter consisting of a 100Q resistor
and 1uF capacitor (Figure 16) will ensure that supply
resonance at higher supply voltages does not induce

6906fa
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LTC 6906

APPLICATIONS INFORMATION

unpredictable oscillator behavior. Accuracy under higher
supplies may be estimated from the typical Frequency vs
Supply Voltage curvesinthe Typical Performance Charac-
teristics section of this data sheet.

V+

3.6V T0 5.5V DC
100Q LTC6906

vt OUTp—

—_"F GND GRDf—

DIV SET
% Rser

"= 6906 F16

Figure 16. Using the LTC6906 at Higher Supply Voltages

Alternative Methods for Setting the Output Frequency

Any means of sinking current from the SET pin will control
the output frequency of the LTC6906. Equation 2 (re-
peated below) gives the fundamental relationship between
frequency and the SET pin voltage and current:

Vser
——=—""e10pF 2
fosc Iset 2)
This equation shows that the LTC6906 converts conduc-
tance (lsgt/Vser) to frequency or, equivalently, converts
resistance (Rset = Vser/IseT) to period.

tosc =

Vger is the voltage across an internal diode, and as such
it is given approximately by:

|
Vgt = Vir *Loge %
IseT j
=25.9mVelog.| —==—"— |-2.3mV/°C
ge(82-10‘13A

where
V1 =kT/q=25.9mV at T = 300°K (27°C)
s =82« 10718 Amps
(I is also temperature dependent)

Vg7 varies with temperature and the SET pin current. The
response of Vger to temperature is shown in the Typical

Performance graphs. Vsgt changes approximately—2.3mV/
°C. At room temperature Vggt increases 18mV/octave or
60mV/decade of increase in Iger.

If the SET pin is driven with a current source generating
IseT, the oscillator output frequency will be:

IseT
10pF

25.9mv-£n('3ET
82107187

fosc =
j—2.3mV/°C

Figure 17 and Figure 18 show a current controlled oscilla-
tor and a voltage controlled oscillator. These circuits are
not highly accurate if used alone, but can be very useful if
they are enclosed in an overall feedback circuit such as a
phase-locked loop.

LTC6906
v out
GND GRD f—

DIV SET
IcTRL
0.65uA TO 6.5uA

= 6906 F17

100kHz TO 1MHz

|||-T—|

Figure 17. Current Controlled Oscillator

LTC6906 1MHz TO 100kHz

v* out n

v —
GND GRD|—
L AAA— VCTRL
P DIV SETF—WVV=y 10 0.585v
—_ SET
- 100k

6906 F18

Figure 18. Voltage Controlled Oscillator

Jitter and Divide Ratio

At a given output frequency, a higher master oscillator
frequency and a higher divide ratio will resultin lower jitter
and higher power supply dissipation. Indeterminate jitter
percentage will decrease by a factor of slightly less than
the square root of the divider ratio, while determinate jitter
will not be similarly attenuated. Please consult the speci-
fication tables for typical jitter at various divider ratios.

6906fa

Information furnished by Linear Technology Corporation is believed to be accurate and reliable.
However, no responsibility is assumed for its use. Linear Technology Corporation makes no represen-
tationthatthe interconnection of its circuits as described herein will not infringe on existing patent rights.
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LTC 6206

TYPICAL APPLICATIONS

Setting Frequency to 0.1% Resolution with
Standard Resistors

Trimming the Frequency

Sine Wave Oscillator

10kHz TO 1MHz 1MHz WITH n
2.25V 70 3.6V V»I: Tcsggfs” LTC6906 | +2.5% RANGE O 1MHz
' i — JUL 225vT036v —Vv¢  outf— ][] LTo6906 | = M,
— ] \/
10 | GND GRD D GRDI— 225VT036V—]V*  OUT
+30 —
2 DIV SET B o E DIV SET CUUNCED ¢l
A< Rp R DIV SET
= = 1% THIN FILM = 0P 6k % | 240pF
Rg =
100k TO 1M R L - = 6906 TAOS
0.1% THIN FILM 5K -
"= 6906 TAO3
= 6906 TAO4
S6 Package
6-Lead Plastic TSOT-23
(Reference LTC DWG # 05-08-1636)
2.90 BSC
062 0.95
MAX REF (NOTE 4)
‘<— ||
X \
150-1.75
3.85 MAX 2.62 REF + 1.4 MIN 280B5C oty | 7777%7777”
i l l @ PINONE ID ;
o ‘
RECOMMENDED SOLDER PAD LAYOUT J ‘ ‘ 0.30-045
PER IPC CALCULATOR 0.05 BSC = > > =—gPpLos (NoTE3)
0.80-0.90
| |
020 BSC f + 0.01-0.10
¢ 1.00 MAX
DATUM ‘A’ ¢ + :\F ¢
4‘ ‘4— 0.30 - 0.50 REF ‘ *
0.09-0.20 < 1.90B5C—
NOTE: (NOTE 3) $6TS07-23 0302

1. DIMENSIONS ARE IN MILLIMETERS
2. DRAWING NOT TO SCALE
3. DIMENSIONS ARE INCLUSIVE OF PLATING

4. DIMENSIONS ARE EXCLUSIVE OF MOLD FLASH AND METAL BURR
5. MOLD FLASH SHALL NOT EXCEED 0.254mm
6. JEDEC PACKAGE REFERENCE IS M0-193

RELATED PARTS

PART NUMBER DESCRIPTION COMMENTS

LTC1799 1kHz to 33MHz ThinSOT Oscillator Single Output, Greater Frequency Range

LTC6900 1kHz to 20MHz ThinSOT Oscillator Single Output, Greater Frequency Range

LTC6902 Multiphase Oscillator with Spread Spectrum Frequency Modulation | 2-, 3- or 4-Phase Outputs

LTC6903/LTC6904 | 1kHz to 68MHz Serial Port Programmable Oscillator Very Wide Frequency Range with Digital Programmability
LTC6905 17MHz to 170MHz ThinSOT Oscillator Single Output, Higher Frequency

6906fa

Linear Technology Corporation
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KomnaHus ((3J'IeKTpO|_|J'|aCT» npeanaraeT 3akKn4vyeHmne onrocpoYHbIX OTHOLLIEHUN npu
NOoCTaBKaxX MMMNOPTHbIX 3NTEKTPOHHbIX KOMMOHEHTOB Ha B3aMMOBbLIFO4HbIX yCJ'IOBI/lFlX!

Hawwn npeumyuiectsa:

e OnepaTuBHbIE NOCTABKM LUMPOKOrO CMeKTpa 3NeKTPOHHbIX KOMMNOHEHTOB OTEYECTBEHHOIO U
MMMOPTHOrO NPON3BOACTBA HANPAMYO OT MPOM3BOAMTENEN U C KPYNMHENLLNX MUPOBbLIX
CKNaaos.;

MocTaBka 6onee 17-TM MUNIIMOHOB HAMMEHOBAHWUIN 3NEKTPOHHbLIX KOMMNOHEHTOB;

MocTaBka CNoXHbIX, AeULNTHBIX, MMOO CHATLIX C MPOM3BOACTBA NO3ULIUIA;

OnepaTtunBHbIE CPOKM NOCTABKM Nof 3aka3 (0T 5 pabounx gHewn);

OKcnpecc goctaska B Nnobyto Touky Poccuu;

TexHnyeckas nogaepkka npoekTa, NomMoLLlb B nogdope aHanoros, NocTaBka NPOTOTUMOB;

Cuctema MeHeXMeHTa KavyecTBa cepTuduumnposaHa no MexayHapogHomy ctaHgapTty 1ISO

9001;

o JlnueHausa ®CH Ha ocyulecTBneHne paboT ¢ NCNONb30BaHWEM CBEOEHUIN, COCTABAOLLINX
rocygapCTBEHHYIO TalHy;

o [locTaBka cneumnanmampoBaHHbIX KOMNoHeHToB (Xilinx, Altera, Analog Devices, Intersil,
Interpoint, Microsemi, Aeroflex, Peregrine, Syfer, Eurofarad, Texas Instrument, Miteq,
Cobham, E2V, MA-COM, Hittite, Mini-Circuits,General Dynamics v gp.);

MoMMMO 3TOro, O4HMM M3 HanpaBnNeHU koMnaHum «AnekTpollnacT» ABNseTca HanpaBneHne

«UcTouHmkn nutaHua». Mel npeanaraem Bam nomoub KoHCTpyKTOpCKOro otaena:

e [logGop onTuManeHOro peleHus, TexHn4eckoe 060CHOBaHME Npu BbIOOpPE KOMMOHEHTA;
Monbop aHanoros.;
KoHcynbTaumm no NpUMEHEHMIO KOMMOHEHTA;
MocTaBka 06pa3yoB M NPOTOTUMNOB;
TexHn4veckasn noaaepka npoekTa;
3awmTa OT CHATMSA KOMMOHEHTA C NPON3BOACTBA.

Kak c Hamu cBfizaTbCcA

TenedoH: 8 (812) 309 58 32 (MHOrokaHanbHbIN)
Pakc: 8 (812) 320-02-42

OnekTpoHHas nouTta: org@eplastl.ru

Aapec: 198099, r. Cankt-INeTepbypr, yn. KannHuHa,
Oom 2, kopnyc 4, nutepa A.
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