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)
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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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CraHpapT
INeKTpPOoH
ﬂ CBAA3b

Mbl MOf04aA M aKTUBHO Pa3BMBAIOLLAACA KOMMAHWA B 061acTM  MOCTaBOK
3NEKTPOHHbIX KOMMOHEHTOB. Mbl NOCTAaBASEM  3/IEKTPOHHbIE  KOMMOHEHTbI
OTEYEeCTBEHHOIrO U MMMOPTHOIO NMPOWU3BOACTBA HAMPAMYIO OT NPOU3BOAMUTENEN U C
KpYMHEMLWKNX CKNaZ0B MUpa.

Enaro,a,apﬂ coTpygHn4ecTtesy C MMpPOBbIMU NOCTaBWMKaMWN Mbl OCYLLECTBIAEM
KOMMNNEKCHbIE N NN1aHOBblE MNMOCTABKU LumpoqaﬁLuero CNEeKTpa 3/1EKTPOHHbIX
KOMMOHEHTOB.

CobcTtBeHHan 3¢p@eKTUBHAA NOrMCTUKA M CKNag B obecneunBaeT HageKHYHo
MOCTaBKy MNPOAYKLMM B TOYHO YKa3aHHble CPOKM Mo Bcel Poccum.

Mbl ocyuiecTBisem TEXHUYECKYI0 MNOALEPKKY HAWWM  K/IMEHTaMm U
npeanpoaaxkHyto NPOBEPKY KayecTsa NpoayKumu. Ha Bce noctaBnsiemble NpoAyKTbl
Mbl MPEAOCTaBASEM TFAPaAHTUIO .

OcyuwiectBndem nNOCTaBKM NpoOAYKUMM nog, KoHTponem Bl MO PO Ha
npeanpuATUA BOEHHO-NPOMbIWIEHHOTO KoMnaekca Poccuun , a TakKe paboTtaem B
pamkax 275 ®3 c OTKpbITUEM OTAE/bHbIX CHETOB B YNONHOMOYEHHOM BaHKe. Cuctema
MeHeXMeHTa KayecTBa KomnaHum cooTBeTcTByeT TpeboBaHuam FOCT ISO 9001.

MWHUMaNbHbIE  CPOKM  MNOCTAaBKW, TMOKME  UeHbl, HeorpaHWYeHHbIN
aCCOPTUMEHT UM WHAMBMAYANbHbLIN MNOAXOA K KAMEHTaM ABAAIOTCA OCHOBOW ANA
BbICTPAMBaHMA A0FOCPOYHOIO M 3GPEKTUBHOIO COTPYAHMYECTBA C NPEeANPUATUAMM
PaANO3NEKTPOHHOMW NPOMBIWAEHHOCTU, NPEeanPUATUAMM BMNK u HayuHo-
nccnenoBaTeNbCKUMKU MHCTUTYTaMm Poccun.

C Hamu Bbl CTAaHOBMUTECH elle ycnewHee!

[HaLLIM KOHTAKTbI: \

TenedoH: +7 812 627 14 35

dNeKTpPOHHaA nouTa: sales@st-electron.ru

Appec: 198099, CaHkT-MNeTepbypr,
MpomblwneHHasa yn, gom Ne 19, nutepa H,
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