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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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OCEAN CHIPS

OxreaH INeKTPOHMUKM
MocTaBKa 3ﬂeKTp0HHbIX KOMMOHEHTOB

Komnanusa «OkeaH DNEKTPOHMKM> MpEeAaraeT 3aK/Il04EHUE JONTOCPOYHbIX OTHOLLIEHMM NpU
MOCTaBKaX MMMOPTHbIX 3/1EKTPOHHbIX KOMMOHEHTOB HA B3aMMOBbIrOZHbIX YC10BMAX!

Hawwu npeumyliectsa:

- NlocTaBKa OpMrMHaIbHbIX UMMNOPTHbBIX 3/IEKTPOHHbIX KOMMOHEHTOB HanNpAMYy C NPOM3BOACTB AMEPUKM,
EBponbl M A3uK, a TaK e C KpYNHEMLIMX CKIaJ0B MMPa;

- LUnMpoKas sMHeMKa NOCTaBOK aKTUBHBIX M MACCMBHBIX MMMOPTHbBIX 3/1EKTPOHHbIX KOMMOHEHTOB (6onee
30 MJIH. HAMMEHOBAHUMN);

- MocTaBKa C/IOXKHbIX, AeDUUMUTHBIX, IM60 CHATLIX C NPOM3BOACTBA NO3ULMIA;

- OnepaTMBHbIE CPOKM NOCTABKM NOA 3aKa3 (0T 5 paboumx AHEN);

- JKCnpecc JoCTaBKa B 06YH0 TOYKY Poccuu;

- Momouwb KoHcTpyKTOpCKOro OTAena 1 KOHCynbTauumu KBaMPULUUPOBAHHBIX MHXEHEPOB;

- TexHM4ecKaa nogaepkka NpoeKTa, NomMollb B NoA6ope aHanoros, NocTaBka NPOTOTUNOB;

- [locTaBKa 3/1EKTPOHHbIX KOMMOHEHTOB NoJ, KOHTposiem BIT;

- CUcTeMa MeHeaXXMeHTa KayecTBa cepTudmumpoBaHa no MexayHapogHomy ctaHgapTy 1SO 9001;

- Mp1 HEO06XOAMMOCTH BCA NPOAYKLUMA BOEHHOIO M adPOKOCMMYECKOrO Ha3HaYeHMA NPOXoAUT

MCMbITaHMA M CEPTUMhMKALMIO B TaGOPATOPMM (MO COrIACOBAHMIO C 3aKa34YMKOM);
- MocTaBKa cneumanusmMpoBaHHbIX KOMMOHEHTOB BOEHHOMO M a3POKOCMMYECKOr0 YPOBHSA KayecTBa

(Xilinx, Altera, Analog Devices, Intersil, Interpoint, Microsemi, Actel, Aeroflex, Peregrine, VPT, Syfer,
Eurofarad, Texas Instruments, MS Kennedy, Miteq, Cobham, E2V, MA-COM, Hittite, Mini-Circuits,
General Dynamics u gp.);

KomnaHua «OkeaH JNEeKTPOHMKKU» ABNAETCA oduuMabHbIM AUCTPUOLIOTOPOM M SKCKJIHO3MBHbBIM
npesctasuteneM B Poccum ofHOrO M3  KpPYMHEMWMX MPOM3BOAMUTENIEM Pa3beEMOB BOEHHOMO W
A3pPOKOCMMYECKOro Ha3sHavyeHuMs <«JONHON», a Tak Xe oduuMaibHbiIM AUCTPUOBIOTOPOM MU
JKCK/II03MBHbIM nNpeacTaBuTenieM B Poccvn npousBoauTENA BbICOKOTEXHOIOMMYHBIX M HaAEXHbIX
peweHun ans nepeaaym CBY curHano «FORSTAR>.

«JONHON> (ocHosaH B 1970 T.)

PasbeMbl crneumanbHOro, BOEHHOMo M A3POKOCMHNYECKOIo
Ha3Ha4YeHHA:

JONHON (MpuMeHsOTCA B BOEHHOM, aBMALMOHHOM, a3POKOCMMYECKOM,

MOPCKOM, KeNe3HOAOPOXKHOM, TOpHO- M HedTeao6biBatoLLeN
0Tpac/AX NPOMbILLIEHHOCTH)

«FORSTAR> (ocHoBaH B 1998 r.)

BY coegmHmnTENN, KOAKCHaNbHbIE Kabenn

’ ) ®
KabenbHble COOPKM M MMKPOBONIHOBbIE KOMMOHEHTbI: FORS 'AR
L

(MpuMeHsaTCA B TEJIEKOMMYHMKAUMAX  FPaXXAaHCKOro M
cneuManbHOrO HasHayeHus, B cpeacTBax cBA3sM, PJIC, a TaK xe
BOEHHOM,  aBMALUMOHHOM M AdPOKOCMMYECKOM  OTpacisx
NPOMBILLNIEHHOCTH).

TenedoH: 8 (812) 309-75-97 (MHOroKaHasbHbIN)

dakc: 8 (812) 320-03-32

DNIeKTpPOHHas noyTa: ocean@oceanchips.ru

Web: http://oceanchips.ru/

Appec: 198099, r. CaHkT-leTepbypr, yn. KananHuHa, 4. 2, Kopn. 4, amT. A




