TS3001 1V/1uA Easy-to-Use Resistor-Tuned

uchst L : .
‘ Silicon Oscillator/Timer Demo Board
FEATURES DESCRIPTION
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FOUT Output frequency: 25kHz
e} RSET =4.32MQ
PWMOUT Output Duty Cycle Range:
o 12% to 90%
Programmable Frequency Range:
o 5.2kHz < FOUT =< 90kHz

Fully Assembled and Tested

2in x 2in 2-layer circuit board

COMPONENT LIST

The demo board for the TS3001 is a completely
assembled and tested circuit board that can be used
for evaluating the TS3001. The TS3001 joins
Touchstone’s TS3002 CMOS oscillator in the
“NanoWatt Analog™” high-performance analog
integrated circuits portfolio. The TS3001 is fully
specified to operate at 1V while consuming a 1pA
supply current at an output frequency of 25kHz. The
TS3001 can operate from a single-supply voltage
from 0.9V to 1.8V.

The TS3001 requires only a resistor to set the output
frequency. The demo board is available with an
on-board 4.32MQ Rgser resistor that sets FOUT at
25kHz. In addition, a PWMOUT output is made
available where a voltage controlled pin is available to
modulate the duty cycle of the signal from 12% to
90%. The TS3001 is fully specified over the -40°C to
+85°C temperature range and is available in a low-
profile, 8-pin 2x2mm TDFN package with an exposed
back-side paddle.

Product datasheet and additional documentation can
be found on the factory web site at
www.touchstonesemi.com.

ORDERING INFORMATION

Order Number Description
TS3001
TS3001DB Demo Board

DESIGNATION | QTY | DESCRIPTION
C1 1 0.1pF +10%
capacitor (0805)
R1 1 4.32MQ + 1% (0805)
R2 1 1MQ+ 1% (0805)
PWM_ADJ 1 1MQ Potentiometer
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Figure 1. TS3001 Oscillator/Timer Circuit
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DESCRIPTION

The demo board includes an on-board O0.1pF
decoupling capacitor at the Vpp pin. To modulate the
duty cycle of the PWMOUT signal, adjust the
potentiometer counter-clockwise to increase the duty
cycle and vice versa. The PWMOUT is wired anti-
phase with the FOUT output and can be disabled by
removing jumper J2.

The TS3001 is a user-programmable oscillator where
the period of the square wave at its FOUT terminal is
generated by an external resistor. The output
frequency is given by:

1 1E6

FOUT (kHz) = trour (MS) K X Rger(MQ)

where the scalar k is approximately 9.09E3. As
design aids, Tables 1 lists TS3001’s typical FOUT for
various standard values for Rggr. Furthermore, refer
to Figure 4 and Figure 5 on page 3 for plots of FOUT
period and frequency vs Rger.

Table 1: FOUT vs Rger

Rser (MQ) | FOUT (kHz)
1 110
2.49 44
4.32 25.5
6.81 16
9.76 11

QUICK START PROCEDURE
Required Equipment
» TS3001 Demo Board

» A 1.5V Alkaline Battery Cell or a DC Power
Supply

» Oscilloscope Model Agilent DSO1014A or
equivalent
» Two 10X, 15pF//10MQ oscilloscope probes

> Potentiometer screwdriver

To evaluate the TS3001 resistor-tuned silicon
oscillator/timer, the following steps are to be
performed:

1) Before connecting the DC power supply to the
demo board, turn on the power supply, set the
DC voltage to 1V, and then turn it off.

2) Connect the DC power supply positive terminal to
the test point labeled VDD. Connect the negative
terminal of the DC power supply to the test point
labeled GND.

3) To monitor the FOUT output signal, connect the
signal terminal of an oscilloscope probe to the
test point labeled FOUT and the ground terminal
to the test point labeled GND.

4) To monitor the PWMOUT output signal, connect
the signal terminal of a second oscilloscope
probe to the test point labeled PWMOUT and the
ground terminal to the test point labeled GND.

5) To minimize transient power consumption
because of the probe capacitance of the
oscilloscope, a series-connected capacitor can
be added at either or both FOUT and PWMOUT
terminals. To determine what the external series
capacitor value should be, use the following
expression:

— 1
Cexr = 1 1

CLOAD(EFF) CPROBE

where Cgxr is the external series capacitor,
CLonpErr Is the effective load capacitance, and
Crroge IS the capacitance of the oscilloscope
probe. Figure 3 shows this technique.
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Figure 3. Probe Capacitancé Reduction Circuit

6) Select two channels on the oscilloscope and set
the vertical voltage scale and the vertical position
on each channel to 200mV/DIV and 500mV,
respectively. Set the horizontal time scale to
20us/DIV. The coupling should be DC coupling.
Turn on the power supply. The supply current will
vary depending on the load on the output and
whether the PWMOUT is enabled or disabled.
Given the default set-up on the board, the
PWMOUT duty cycle is set to ~49.3%. With an
output load of 15pF on both FOUT and PWMOUT
outputs due to the oscilloscope probes, the
supply current should be less than 3pA. Refer to
step 5 in order to minimize transient power
consumption due to the probe capacitance, which
can, in turn, reduce the transient supply current.
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TS3001 1V/1pA Easy-to-Use Resistor-Tuned Silicon Oscillator/Timer Demo Board

Period vs Reer FOUT vs Rser
200 100
160 / 80 \
/
N
o 120 / z 60
: / ’ 5 \
[a)]
Z
g 80 e < 40
i / o \
L
o
40 , - 20 \\
/ T
0 0
0 4 8 12 16 20 0 4 8 12 16 20
Rser - MQ Rser - MQ
Figure 4. FOUT Period vs Rggt Figure 5. FOUT Frequency vs Rget
‘ Touchstone
SEMICONDUCTOR
(408)-383-9363
— TS3001 DEMO BOARD ===\
Rz PWM_ADJ 2
GND
1 U_/_g PWM_OUT
: F-OUT
. J/
Figure 6. Top Layer Component View Figure 7. Bottom Layer (GND)
TS3001 DEMO BOARD
TDFN-8
Figure 8. Bottom Layer (GND) #2
Touchstone Semiconductor, Inc. Page 3
630 Alder Drive, Milpitas, CA 95035 TS3001DB r1p0

+1 (408) 215 - 1220 = www.touchstonesemi.com RTFDS



T Life

Hu1Boe NapTHEPCTBO

000 “/1aiipINeKTPOHUKC” “LifeElectronics” LLC

MHH 7805602321 K 780501001 P/C 40702810122510004610 ®AKb "ABCO/IOT BAHK" (3A0) 6 2.CaHkm-Ilemep6bypee K/C 30101810900000000703 EUK 044030703

KomnaHus «Life Electronics» 3aHumaemcsi nocmaskamu 351€KmMpPOHHbIX KOMITOHEHMO8 UMIOPMHO20 U
omedyecmeeHHo20 rpouseodcmea om npoudeodumernel u co ckrnados KpyrHbix ducmpubbomopos Esporibi,
AMepuku u Asuu.

C koHua 2013 200a KoMraHusi akmueHo pacwiupsiem fuHelKy MocmagoK KOMIOHEHMO8 0 HarnpaeneHuo
KoakcuarbHbIl kabesb, Keapuesbie 2eHepamopbl U KOHOeHCcamopbi (KepaMuyeckue, nieHoYHbIe,
3neKmposiumuyeckue), 3a cuyém 3akntoyeHuss ducmpubbromopcKux 002060p08

Mbi1 npednasaem:

o KoHKypeHmocnocobHbie UeHbl U CKUOKU MOCMOSIHHbIM KITUeHmMam.

e CrieyuarsnbHbie ycrio8usi 07151 TOCMOSIHHbIX KITUEHIMO8.

e [lod6op aHarnoeos.

lMocmaeky KomMrnoHeHmMo8 8 ftobbix obbemax, y0oernemeopstouUx eawum MompebHoCMSsM.

lpuemnembie cpoku nocmasku, 803MOXHa yCKOPEeHHasi mMocmaska.
Locmaeky mosapa & ritobyto moyky Poccuu u cmpaH CHI™.
KomrinekcHytro nocmasky.

Pabomy no npoekmam u rnocmasky obpa3syos.

®opmuposaHue ckiada nod 3akaszyuka.

Cepmucgbukambl coomeemcmeus Ha rnocmassnseMyro npooyKyuUto (Mo XenaHu KueHma).
o TecmuposaHue nocmasnsemMou npodyKyuu.

e [locmasKy KOMMOHEHMOo8, mMpebyruux 806HHYIO U KOCMUYECKYH MPUEMKY.

e  BxodHoli KOHMposib Ka4yecmea.

e  Hanu4yue cepmugpukama I1SO.

B cocmaee Hawel komnaHuu opeaHu3oeaH KoHcmpykmopckuli omderst, npu3eaHHbIl MomMozamb
paspabomyukam, U UHXEHepaM.

KoHcmpykmopckuli omOen nomoaaem ocyujecmseums:

Pezaucmpauuro npoekma y npousgooumersisi KOMIOHEHMOS.

TexHu4eckyro no0depXKy rnpoekma.

Bawumy om cHaMuUs KOMroHeHma ¢ npoussoocmea.

OueHKy cmoumocmu fpoeKkma ro KOMIOHeHmam.

U3ezomoerneHue mecmosol rnnambl MOHMaX U ryckoHanadoyHbie pabomeil.
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