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Precision micropower shunt voltage reference

Features

»  Fixed 2.048 V output voltage

»  Ultra low operating current: 10 pA at 25 °C

*  High initial accuracy: = 0.2%

»  Stable when used with capacitive loads

*  Industrial (-40 to +85 °C) temperature range

e 20 ppm/°C typ., 70 ppm / °C max. temperature coefficient
* Available in SOT323-5L package

Applications
*  Portable, battery-operated equipment

« Data acquisition systems
* Instrumentation

Description

The TS4061V is a low power high accuracy shunt voltage reference providing a
stable output voltage over the industrial temperature range, with a maximum
temperature coefficient of 70 ppm/°C.

The SOT323-5L package is ideal in applications where space saving is a critical
issue.

The very low operating current is a key advantage for power budgeted designs. In
addition, the TS4061V is very stable and can be used in a broad range of application
conditions.

www.st.com

For further information contact your local STMicroelectronics sales office.
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Pin configuration

1 Pin configuration

Figure 1. Pin connections (top view)

Anode [1] A 5] NC
or W,
Cathode [3] K (4] NC
SOT323-5L

Table 1. Order code

TS4061VIBT-205 2.048V 0.2% SOT323-5L -40to +85 °C
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Maximum ratings

3

2 Maximum ratings

Table 2. Absolute maximum ratings

Reverse breakdown current

I¢ Forward current 15 mA
Py Power dissipation () SOT323-5L 500 mw
Tstd Storage temperature -65 to +150 °C
Human body model (HBM) 2 kv
ESD
Charged device model 1500 \%
Tiead Lead temperature (Soldering) 10 s. 260 °C
T; Max junction temperature +150 °C

1. Pg has been calculated with Tapmp = 25 °C and Tjpax = 150 °C

Note: Absolute maximum ratings are those values beyond which damage to the device may occur. Functional
operation under these conditions is not implied.

Table 3. Thermal data

Rthia Thermal resistance junction-ambient °C/W

RinJc Thermal resistance junction-case 171 °C/W

Table 4. Operating conditions

lkmin Minimum operating current
lkmax Maximum operating current 15 mA
Toper Operating free air temperature range -40 to +85 °C
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Typical application circuit

3 Typical application circuit

Figure 2. Application circuit

— R}

A A
¢ k=(Vin-Vrer)/R

Vin Vour= Vs
A

AL HrE P 4

Note: The value of R must be chosen in order to ensure I = Ixkmin in all the operating conditions (V|y, load and
temperature).
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Electrical characteristics

4 Electrical characteristics

Ik =10 pA, Tamp = 25 °C (unless otherwise specified).

Table 5. Electrical characteristics

Vi Initial accuracy TS4061VIBT-205 Ik =10 pA -0.2 +0.2 %
Tamb =25 °C 75 10
lkmin Minimum operating current uA
-40°C < Tgmp < +85°C 12
AV / AT | Average temperature coefficient 10 JA < Ik <15 mA, -40 °C < Tgmp < +85 °C 20 70 ppm/°C
lkmin < Ik <1 mA
0.2 1
Reverse breakdown voltage change with -40°C <Tamb <+85°C
AV [ Alg . mV
operating current range 1mA<Il <15 mA
1.7 4
-40 °C < Tgmp< +85 °C
Rka Static impedance lk=10 yAto 10 mA 0.15 0.3 Q
Hys Thermal hysteresis Ik =10 pA 120 ppm
Wide band noise Ik =10 JA 10 Hz < f < 10 kHz 90 UVRMS
Noise
Low frequency noise lk=10pyA 0.1 Hz<f< 10 Hz 45 MVpp
Note: Limits are 100% production tested at 25 °C. Limits overtemperature are guaranteed through correlation and by
design.
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Typical performance characteristics

5 Typical performance characteristics

The following plots are referred to the typical application circuit and, unless otherwise noted, at Tp = 25 °C.

Figure 3. Cathode voltage vs. temperature (I = 10 pA) Figure 4. Cathode voltage vs. temperature (I =1 mA)
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Figure 5. Cathode voltage vs. temperature (Ix = 15 mA) Figure 6. Static impedance vs. temperature
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Figure 7. AVk | Alg vs. temperature (I = 8 pA to 1 mA) Figure 8. AV I Alg vs. temperature (I = 1 mA to 15 mA)
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Typical performance characteristics

Figure 9. Minimum operating cathode current vs. Figure 10. Reverse characteristic
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Figure 11. Forward characteristic Figure 12. Temperature coefficient
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Figure 13. Turn-on transient (t;jse = 10 ps, no Coyrt) Figure 14. Turn-on transient (t;jse = 1.2 ms, no Coyr)
Viy =5V, loyr = 10 A, T = 257 C, t,,= 10 psec, No Coyr Vin=5V, loyr=10 A, T =25 °C, t;5, = 1.2 msec, No Coyr
g T T T - - T T T T T i T T
J
VIN
e
VKA
Ch1 2..El‘r' .Eh2 1.0v .M 100us SO0KS/s  2.0usht : Chi 20v : Chz 1 ;:IV M 1.0rms EID.DKSIS 20 Oushot
4 Ch1l » 960m Y AChl r 204 ¥

DS12599 - Rev 1 page 7/15




m TS4061V

Typical performance characteristics

Figure 15. Turn-on transient (t;jise = 1.2 ms, Coyt = 100 nF)  Figure 16. Turn-on transient (t;ise = 1.2 ms, Coyt = 1 YF)

Vin=5V, loyr=10 pA, T =25 °C, t;e. = 1.2 msec, Coyr= 1 UF

Ch1 2.0y Ch2 10v M 1.0ms S0.0KSAs 20 Ousit Ch1 2o Chz 10v M 20.0ms 2.5KSks  400usit
A Chl » 204 Y A4 Chl - 204 Y
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Package information

6 Package information

In order to meet environmental requirements, ST offers these devices in different grades of ECOPACK®
packages, depending on their level of environmental compliance. ECOPACK® specifications, grade definitions
and product status are available at: www.st.com. ECOPACK® is an ST trademark.

6.1 SOT323-5L package information

Figure 17. SOT323-5L package outline
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TS4061V
SOT323-5L mechanical data

3

Table 6. SOT323-5L package mechanical data

“““
A

0.80 1.10
A1 0 0.10
A2 0.80 0.90 1.00
b 0.15 0.30
c 0.10 0.22
D 1.80 2.00 2.20
1.80 2.10 2.40
E1 1.15 1.25 1.35
e 0.65
el 1.30
L 0.26 0.36 0.46
0 0° 8°
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Revision history
Table 7. Document revision history

T T

07-Jun-2018 1 Initial release.

DS12599 - Rev 1 page 11/15



m TS4061V

Contents

Contents
1 Pin configuration ......... ... e 2
2 MaxXimum ratings . .....cii i i i i it i e e a e 3
3 Typical application Circuit. ... i i i i e 4
4 Electrical characteristics. ......... ... it 5
5 Typical performance characteristics ...............ccciiiiiiiiii it i 6
6 Package information. ... i s 9
6.1 SOT323-5L package information . .......... ... 9
ReVISIiON NiStOory . ... ... ettt eis s 1"

DS12599 - Rev 1 page 12/15



m TS4061V

List of tables
List of tables
Table 1. Ordercode . . .. ..o 2
Table 2. Absolute maximum ratings . . . . . . .. .. e 3
Table 3. Thermaldata. . . . . .. .. 3
Table 4. Operating conditions . . . . .. ... 3
Table 5. Electrical characteristiCs . . . . . . . . . . 5
Table 6.  SOT323-5L package mechanical data . . ... ... ... . ... . . . e 10
Table 7. Document revision history . . . . . .. 11

DS12599 - Rev 1 page 13/15



m TS4061V

List of figures

List of figures

Figure 1. Pin connections (top VIEW) . . . . . . . o 2
Figure 2. Application CirCUIt . . . . . . . . 4
Figure 3. Cathode voltage vs. temperature (Ix = 10 HA) . . . . .o 6
Figure 4. Cathode voltage vs. temperature (Ixk = 1 MA) . . . .. 6
Figure 5. Cathode voltage vs. temperature (Ixk = 15 MA) . . . . .. 6
Figure 6. Static impedance vs. temperature . . . . . . ... 6
Figure 7. AV [ Al vs. temperature (Ixk =8 HA 1O 1T MA) . . . . . 6
Figure 8. AV [ Al vs. temperature (Ik = 1 MA 0 15 MA) . . . .. o 6
Figure 9. Minimum operating cathode current vs. temperature . . . .. ... ... .. 7
Figure 10.  Reverse characteristiC. . . . . . .. .. . 7
Figure 11.  Forward characteristiC . . . . . . .. .. e 7
Figure 12.  Temperature coefficient . . . . . . .. . 7
Figure 13.  Turn-on transient (trise = 10 S, NO CoUT) - -« « o v v vt e e e e e e e e e e e e e e 7
Figure 14.  Turn-on transient (trige = 1.2 MS, N0 COUT) -« « « « ¢ v v v vttt e e e e e e e e e e e e e e e 7
Figure 15.  Turn-on transient (tjjise = 1.2 ms, Cout =100 NF) . . . .. 8
Figure 16.  Turn-on transient (tiise = 1.2 mMs, CouT = T HF) - - - o o e e 8
Figure 17.  SOT323-5L package outline. . . . . . .. .. 9

DS12599 - Rev 1 page 14/15



‘ﬁ TS4061V

IMPORTANT NOTICE - PLEASE READ CAREFULLY

STMicroelectronics NV and its subsidiaries (“ST”) reserve the right to make changes, corrections, enhancements, modifications, and improvements to ST
products and/or to this document at any time without notice. Purchasers should obtain the latest relevant information on ST products before placing orders. ST
products are sold pursuant to ST’s terms and conditions of sale in place at the time of order acknowledgement.

Purchasers are solely responsible for the choice, selection, and use of ST products and ST assumes no liability for application assistance or the design of
Purchasers’ products.

No license, express or implied, to any intellectual property right is granted by ST herein.

Resale of ST products with provisions different from the information set forth herein shall void any warranty granted by ST for such product.
ST and the ST logo are trademarks of ST. All other product or service names are the property of their respective owners.

Information in this document supersedes and replaces information previously supplied in any prior versions of this document.

© 2018 STMicroelectronics — All rights reserved
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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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