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TS9004 Demo Board

Low-Power Single/Dual-Supply Quad Comparator with Reference

FEATURES

» Single or Dual Power Supplies:

Single: +2.5V to +11V
Dual: +1.25V to £5.5V

> Internal 1.182V +0.75% Reference
» Fully Assembled and Tested
» Push-pull TTL/ICMOS-Compatible Outputs
» 2in x 3in 2-layer circuit board
DESIGNATION | QTY | DESCRIPTION
c2 1 0.1uF + 10%
capacitors (0805)
R1, R4 1 40.2kQ £ 1%
resistor (0805)
R2, R3 1 26.1kQ £ 1%
resistor (0805)
R5, R6 1 2MQ + 1% resistor
(0805)
Ul 1 TS9004
Comparator
INA-, INB+, OUTA,
OUTB, VDD, REF, 12 Test points

GND (6)

DESCRIPTION

The demo board for the TS9004 is a completely
assembled and tested circuit board that can be used
for evaluating the TS9004. The TS9004 joins
Touchstone’s TS9002 and TS9001-1/2 analog
comparators in the “NanoWatt Analog™” high
performance analog integrated circuits portfolio. The
TS9004 can operate from single +2.5V to +11V
supplies or from £1.25V to +5.5V dual supplies.

The TS9004 is fully specified over the -40°C to +85°C
temperature range and is available in a 16-pin narrow
SOIC package.

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

ORDERING INFORMATION

Table 1. Component List

Figure 1. TS9004 Evaluation Board

(Top View)

Order Number Description

TS9004DB Demo Board

Figure 2. TS9004 Evaluation Board
(Bottom View)
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DESCRIPTION

The demo board provides a configuration where only
three resistors are required to set the hysteresis.
band ,Vyg, as shown in Figure 3. Adding comparator
hysteresis creates two trip points: Vrur (for the rising
input voltage) and Ve (for the falling input voltage).
The hysteresis band (Vyg) is defined as the voltage
difference between the two trip points.

To design the circuit for a desired hysteresis band,
refer to page 10 of the TS9004 product datasheet. To
verify the trip voltages and hysteresis band using the
standard resistance values, use the following
equations:

1 1 1
V1hr = VRerX R1 X (@"'@"’@)

(R4 x VDD)
VrHe = ViR — T R6

Vg = VTHr - VTHE

The TS9004 demo board provides R1 = R4 = 40.2kQ,
R2 = R3 = 26.1kQ, and R5 = R6 = 2MQ. This sets the
hysteresis band to approximately Vg = 100mV with
Ve and Vqiye set to approximately 3.026V and
2.903V, respectively.

=QUICK START PROCEDURES
Required Equipment

» TS9004DB demo board

» A DC Power Supply, an HP Model HP6624A or
equivalent

» A Precision DC Source/Calibrator, a Krohn-Hite
Model 526 or equivalent

» A Digital Voltmeter
» A Digital Ammeter

» Oscilloscope Model Agilent DSO1014A or
equivalent ( AC input only)

» 1MQ oscilloscope probe ( AC input only)

» Function Generator ( AC input only)

‘ Touchstone

To evaluate the TS9004 comparators, the following
steps are to be performed:

1) Before connecting the DC power supply to the
demo board power test points, turn on the power
supply and set the DC voltage to 5V and then
turn it off.

2) Set the DC source/calibrator voltage to 2.8V and
turn it off.

3) Connect the positive terminal of the DC power
supply to the Vpp jumper on the demo board and
the negative terminal to the positive terminal of
the ammeter. Then, connect the negative
terminal of the ammeter to a GND jumper on the
demo board.

4) Connect the positive terminal of the DC
source/calibrator to the INB+ jumper on the demo
board and the negative terminal to a GND jumper
on the demo board.

5) Connect the positive terminal of the DC voltmeter
to the OUTB jumper on the demo board and the
negative terminal to a GND jumper on the demo
board.

6) Turn on the power supply and the DC
source/calibrator and check that the power supply
current is approximately 6pA, including any
currents through external resistors.

7) Slowly increase the DC source/calibrator voltage
until the output of the comparator switches to
approximately 5V. Refer to the voltmeter. The
output should switch from a low state to a high
state at approximately 3.026V. The power supply
current is now approximately 8pA.

8) Now, slowly decrease the DC source/calibrator
voltage until the output of the comparator drops
to approximately OV. Refer to the voltmeter. The
output should switch from a high state to a low
state at approximately 2.903V. The power supply
current is approximately 6uA.

9) To measure the reference voltage, connect the
positive terminal of a voltmeter to the REF jumper
on the demo board and the negative terminal to a
GND jumper on the demo board.
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10) If testing with an AC input signal is desired, use a
function generator and set the offset voltage,
amplitude, and frequency to 3V, 400mV, and
1kHz, respectively. Connect the positive terminal
of the function generator to the INB+ jumper and
the negative terminal to the GND jumper on the
use the oscilloscope and the

11) If the evaluation of comparator A is desired,

board. Then,

TS9004 Demo Board

oscilloscope probe to monitor the output OUTB.

follow the previous steps. However, note that the
output signal OUTA is configured to be the
inverted version of comparator B’s output OUTB.

12) Evaluation of comparator C and D can be
performed on the TS9004 demo board. Access to
the input and output of comparator C and D is
available as shown in Figure 3.

TS9004 16| ouTC
OuTBo 0
45| OUTD
OUTA —o0
R5 V+=VDD GND
R1 < 2MQ c2 A D\ M°
40.2KQ 0.1pF L= T 13| IND+
INA- |
26.1kQ o-¢ @
B
= INB- — T 11| INC+
T A | o
40.2KQ 10| INC-
INB+ o—AAA L - o]
REF V-=GND
R3 o «¢ 9 0
26.1kQ
Figure 3. TS9004 Demo Board Circuit
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Figure 4. Top Layer Component View
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Figure 6. Bottom Layer #1
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Figure 5. Top Layer Trace View

Figure 7. Bottom Layer #2
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© BMECTE Mbl CO3LLAEM BYOYLLEE B8 info@moschip.ru

O6LLecTBO C orpaHMYeHHON oTBETCTBEHHOCTBIO «MocHuny WMHH 7719860671 / KIMNM 771901001
Appec: 105318, r.Mockea, yn.LLlepbakoBckas 4.3, odmc 1107

[aHHbIn KOMMNOHEHT Ha TeppuTopun Poccuinckon depepauumn

Bbl MoxeTe npuobpectu B komnaHun MosChip.

[lnsa onepaTtuBHOro ocdopmnenus 3anpoca Bam HeobxoomMmo nepenT No faHHON CChISKe:

http://moschip.ru/get-element

Bbl MoxeTe pa3mecTuTb Y Hac 3aka3 and nboro Bawero npoekTa, 6yab To
cepuiiHoe Npomn3BOACTBO MM pa3paboTka eguHUYHOro npubopa.

B Hawem acCcCopTnMeHTe npencTasiieHbl Begywmne MmpoBblie NMPoOnN3BOANTENIN aKTUBHbIX U
NacCUBHbIX 3JTIEKTPOHHbIX KOMIMOHEHTOB.

Hawen cneumanusauuen sBnseTcs NOCTaBKa 3N1EKTPOHHOMW KOMMOHEHTHON 6a3bl
OBOWHOro Ha3HayeHus, npoaykummn Takmx npounssoantenen kak XILINX, Intel
(ex.ALTERA), Vicor, Microchip, Texas Instruments, Analog Devices, Mini-Circuits,
Amphenol, Glenair.

CoTpynHMyecTBO € rnobanbHbIMU OUCTPUOLIOTOPaMN 3NEKTPOHHBIX KOMIMOHEHTOB,
npegocTraBnseT BO3MOXHOCTb 3aKa3blBaTb 1 MOfly4aTb C MEXAYHAPOOHbIX CKNaaos
npakTuyecku nobon nepeyeHb KOMNOHEHTOB B ONTUMarbHble aAnsa Bac cpoku.

Ha Bcex aTanax pa3paboTKu 1 NPOM3BOACTBA HalLW NapTHEPbI MOTYT NOMy4YnTb
KBanumunpoBaHHy NOAAEPXKY OMNbITHbIX UHXEHEPOB.

Cuctema MeHeXMeHTa KayecTBa KOMNaHum oteevaeT TpeboBaHNAM B COOTBETCTBUM C
rOCT P MCO 9001, TOCT PB 0015-002 n 3C P, 009

Odomc no pabote c OPUANHECKUMU NTULLAMMU:

105318, r.Mockea, yn.lWepbakosckaa a.3, ocdomc 1107, 1118, AL, «LUepbakoBcKkuniny»
TenedoH: +7 495 668-12-70 (MHOrokaHanbHbIN)
dakc: +7 495 668-12-70 (006.304)

E-mail: info@moschip.ru

Skype otaena npogax:
moschip.ru moschip.ru_6
moschip.ru_4 moschip.ru_9
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