MMTL431A, MMTL431AR

MMTL431A, MMTL431AR

Adjustable Precision Shunt Regulator
Einstellbarer Prazisions-Shunt-Regler

Version 2019-05-27
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Typical Applications

Precision voltage reference for
voltage regulators & comparators
Replacement of low voltage
Zenerdiodes

Low device-count power supply
for microcontrollers

Secondary side control in
converter circuits

Commercial grade

Suffix -Q: AEC-Q101 compliant *)
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Features

Low output impedance
Narrow tolerance band

Also available with

Vree = 1.240 V: MMTV431A
Compliant to RoHS, REACH,
Conflict Minerals ')
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= VREF an 36 A" ZKA ~ 0.15 ﬂ
VREF = 2.495 VvVt 0.50/0 ijax = 150°C
=1..100 mA

Typische Anwendungen
Prazisions-Spannungsreferenz fiir
Spannungsregler & Komparatoren
Ersatz fiir Z-Dioden mit

niedriger Spannung

pController Spannungsversorgung mit
geringem Bauteilbedarf
Ausgangsspannungsregelung in
Wandlerschaltungen
Standardausfiihrung

Suffix -Q: AEC-Q101 konform *)

Suffix -AQ: in AEC-Q101 qualification *)  Suffix -AQ: in AEC-Q101 Qualifikation *)

Besonderheiten

Niedrige Ausgangsimpedanz
Enge Spannungstoleranz
Auch erhaltlich mit

Vrer = 1.240 V: MMTV431A
Konform zu RoHS, REACH,
QPD; Konfliktmineralien *)

Mechanische Daten *)

Taped and reeled 3000/ 7¢ Gegurtet auf Rolle
Dimensions - MaBe [mm] Weight approx. 0.01g Gewicht ca.
Case material UL 94V-0 Gehausematerial
Solder & assembly conditions 260°C/10s  Lot- und Einbaubedingungen
MSL =1
MMTL431A/-AQ MMTL431AR/-AQ
3
—— =R
Standard ‘E Code Reverse E
S S - 431 I I 431/
1 |} 1 |} 431AR
1=R2=K 3=A 1=K2=R 3=A
Maximum ratings ?) Grenzwerte ?)
Cathode voltage
Kathoden-Spannung Via 37V
Cathode current — Kathodenstrom DC Ik -100 ... +150 mA
Reference input current — Referenz-Eingangsstrom DC Iz -0.05... +10 mA
Total power dissipation 3
Gesamt-Verlustleistung P 330 mw*)
Junction temperature — Sperrschichttemperatur T; +150°C
Storage temperature — Lagerungstemperatur Ts -55...+150°C
1 Please note the detailed information on our website or at the beginning of the data book
Bitte beachten Sie die detaillierten Hinweise auf unserer Internetseite bzw. am Anfang des Datenbuches
2 Ta = 25°C, unless otherwise specified — Ta = 25°C, wenn nicht anders angegeben
3 Mounted on P.C. board with 3 mm? copper pad at each terminal
Montage auf Leiterplatte mit 3 mm? Kupferbelag (Létpad) an jedem Anschluss
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Characteristics *2)

MMTL431A, MMTL431AR

Kennwerte *'?)

Min. Typ- Max.
Reference voltage — Referenz-Spannung
Vika = Vrer, I« = 10 mA Vrer 2.483 V 2495V 2.507V
Temperature drift of Vrer — Temperaturdrift von Veer
Via = Veer, Ik = 10 MA T; = -25°C ... + 85°C AVeer _ 4.5 mV 17 mV
T; = -40°C ... + 125°C 6 mV 34 mV
Dependence of Vrer On Vka — Abhdngigkeit von Vrer vOn Via
Ik=10mA AVia = 10 V — Vier AVaee/AVin - -1mv/V | -1.7 mV/V
AVin=36V-10V - -0.5mVv/V | -2mV/V
Reference input current — Referenz-Eingangsstrom
I = 10 mA, R, = 10 k@, R, = o ‘ I - 1.5 pA 4 pA
Temperature drift of Iz — Temperaturdrift von Iz
o= 10 mA, R = 10kQ, Ry = 00 T; = -25°C ... + 85°C ‘ AL B 04pA | 12pA
T; = -40°C ... + 125°C 0.8 YA 2.5 A
Minimum regulation current — Minimaler Regelstrom
Vir = Veer | L B 045mA | 1mA
Off-state cathode current — Kathoden-Sperrstrom
Vi = 36 V, Vaer = 0 V | % 1t . 0.05pA | 1pA
Dynamic output impedance — Ausgangsimpedanz
Via = Vaer, T = 1 mA ... 100 mA, f < 1 kHz A - 0.15Q | 05Q
Pulse response time — Ansprechzeit
Vika = Vrer, Vo 2 90% Veer, f = 100 kHz ton - 1ps -
Typischer Wamewiderstand Sperschicht-Umgebung R 380 KW )
Recommended operating area ?) Empfohlener Betriebsbereich 2)
Min. Max.
Cathode voltage — Kathoden-Spannung D) Via Vrer 36V
Cathode current — Kathodenstrom D) Ik 1mA 100 mA
Ambient temperature — Umgebungstemperatur %) :I)) Ta igzg :1825500CC
For stable operation — Fiir stabilen Betrieb C - 20 nF

N =

3 Mounted on P.C. board with 3 mm? copper pad at each terminal

Montage auf Leiterplatte mit 3 mm? Kupferbelag (L6tpad) an jedem Anschluss
4 Considering Vka X Ik £ Py and recommended T; — Unter Beachtung von Vi x Ik £ Pw: und dem empfohlenen T;

5 i) AVger/Vrer max. 0.7%
i) AVrer/Vrer max. 1.4%

T; = 25°C and C. = 0, unless otherwise specified — T; = 25°C und C. = 0, wenn nicht anders angegeben
Refer to Fig. 1 “Test circuit for characteristics” — Siehe Fig. 1 , Testschaltung fiir Kennwerte"

2 http://www.diotec.com/
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Application Notes
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Applikationshinweise

Fig. 1 Test circuit for
characteristics/
Shunt regulator/
Voltage Reference

Vo = (1 + R/R2) Vrer + Ir X Ry

Stability criteria see
,Recommended operating area".

Fig. 1 Testschaltung fiir
Kennwerte/
Shunt-Regler/
Spannungsreferenz

Vo = (1 + Ry/Ry) Vrer + I X Ry

Stabilitatskriterien siehe
~Empfohlener Betriebsbereich"

Fig. 2 Replacement of
low voltage Zener diodes

Comparison between a
BZT52C3V3 and the
MMTL431A(R) adjusted to 3.3V
according to Fig. 1: The shunt
regulator shows a better linearity
with very tight tolerance band
and low temperature drift.

Fig. 2 Ersatz fiir
Z-Dioden mit
niedriger Spannung

Vergleich zwischen einer
BZT52C3V3 und dem
MMTL431A(R) eingestellt auf 3,3
V gemaB Fig. 1: Der Shunt-Regler
zeigt eine bessere Linearitat bei
sehr engem Toleranzband und
niedriger Temperaturdrift.

Fig. 3 Low device-count
power supply for
microcontrollers and other
circuits with low current need

The current limiting diode
CL10MD provides a contant
current over a wide input voltage
range (~3 V... 90 V). For
dimensioning, refer to the data
sheet of the CL10MD.
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Fig. 3 Spannungsversorgung
mit geringem Bauteilbedarf fiir
pController/Schaltungen mit
niedrigem Eingangsstrom

Die Strombegrenzerdiode CL10MD

liefert einen konstanten Strom

iber einen weiten Eingangs-
spannungsbereich (~3 V ... 90 V).
Dimensionierung gemaB Daten-
blatt der CL10MD.

Fig. 4 Precision
voltage regulator

Vo = (1 + Ri/R2) Vrer
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Fig. 4 Prazisions-
Spannungsregler

Vo = (1 + Ri/R2) Vrer

Fig. 5 Secondary side
regulation of a flyback
converter

The MMTL431A(R) provides a
reference voltage and is used as
error amplifier.

Fl' 0
LG

T FF :[j

MMTL
431AR)

wR

Fig. 5 Regelung der
Ausgangsspannung eines
Sperrwandlers

Der MMTL431A(R) dient als
Spannungsreferenz und
Fehlerverstarker.

Disclaimer: See data book page 2 or website

The application notes describe circuit proposals and shall not be considered as assured and proven solution for any device. No warranty or guarantee,
expressed or implied is made regarding the availability, performance or suitability of any device, circuit etc, neither does it convey any license under its

patent rights of others.

Haftungssauschluss: Siehe Datenbuch Seite 2 oder Internet

Die Applikationshinweise zeigen Schaltungsbeispiele und dienen allein deren Beschreibung. Sie sind nicht als zugesagte oder gepriifte Eigenschaften im
Rechts-Sinne zu verstehen. Es wird keine Gewahr beziglich Liefermdglichkeit, Ausfiihrung oder Einsatzmdglichkeit der Bauelemente Gbernommen, noch
dass die angegebenen Bauelemente, Baugruppen, Schaltungen etc. frei von Schutzrechten sind.

© Diotec Semiconductor AG

http://www.diotec.com/



X-ON Electronics

Largest Supplier of Electrical and Electronic Components
Click to view similar products for Voltage References category:
Click to view products by Diotec manufacturer:

Other Similar products are found below :

622664A 636116E 748389C AIAIIARTR-E1 NCP431BCSNT1G NCP432BCSNT1G NCV431BSNT1G AP4313UKTR-G1
TL1431A1YDT AZ431BR-ATREL 622668D NCP432BVSNT1G 5962-8686103XC NCV431BVDMR2G AZ432BNTR-G1
AP4306BUKTR-G1 SC431BVSNT1G MAXG6023EBT30+T NCV431ASNT1G LM4040CEM3-5.0/V+T LT1460KCS3-3#TRM
LT1460KCS3-3.3#TRM LT1019A1S8-2.5 LT6660KCDC-10#TRMPBF LTC6652BHL S8-5#PBF LTC6652AHL S8-4.0964#PBF
LTC6655BHL S8-4.096#PBF LT6660HCDC-5#TRMPBF LM336Z-2.5#PBF LT1021BMH-10 SCA31ILPRAG TLVH431MIL3T
MAXG6023EBT21+T AP432AQG-7 ADR4540CRZ LM4040B25QFTA TS3325AQPR REF102AU/2K5 TL4050B25QDBZR
TL4051C12QDCKR TL431ACZ KA431SLMF2TF KA431SMF2TF KA431SMFTF LM385BXZ/NOPB LM4040QCEM 3-3.0/NOPB
LM4041C12ILPR LM4050AEM3X-5.0/NOPB LM4050AIM3X-5.0/NOPB LM4120AIM5-2.5/NOP



https://www.x-on.com.au/category/semiconductors/integrated-circuits-ics/power-management-ics/voltage-references
https://www.x-on.com.au/manufacturer/diotec
https://www.x-on.com.au/mpn/nationalsemiconductor/622664a
https://www.x-on.com.au/mpn/texasinstruments/636116e
https://www.x-on.com.au/mpn/texasinstruments/748389c
https://www.x-on.com.au/mpn/diodesincorporated/as431artre1
https://www.x-on.com.au/mpn/onsemiconductor/ncp431bcsnt1g
https://www.x-on.com.au/mpn/onsemiconductor/ncp432bcsnt1g
https://www.x-on.com.au/mpn/onsemiconductor/ncv431bsnt1g
https://www.x-on.com.au/mpn/diodesincorporated/ap4313uktrg1
https://www.x-on.com.au/mpn/stmicroelectronics/tl1431aiydt
https://www.x-on.com.au/mpn/diodesincorporated/az431bratre1
https://www.x-on.com.au/mpn/texasinstruments/622668d
https://www.x-on.com.au/mpn/onsemiconductor/ncp432bvsnt1g
https://www.x-on.com.au/mpn/maxim/59628686103xc
https://www.x-on.com.au/mpn/onsemiconductor/ncv431bvdmr2g
https://www.x-on.com.au/mpn/diodesincorporated/az432bntrg1
https://www.x-on.com.au/mpn/diodesincorporated/ap4306buktrg1
https://www.x-on.com.au/mpn/onsemiconductor/sc431bvsnt1g
https://www.x-on.com.au/mpn/maxim/max6023ebt30t
https://www.x-on.com.au/mpn/onsemiconductor/ncv431asnt1g
https://www.x-on.com.au/mpn/maxim/lm4040cem350vt
https://www.x-on.com.au/mpn/analogdevices/lt1460kcs33trm
https://www.x-on.com.au/mpn/analogdevices/lt1460kcs333trm
https://www.x-on.com.au/mpn/analogdevices/lt1019ais825
https://www.x-on.com.au/mpn/analogdevices/lt6660kcdc10trmpbf
https://www.x-on.com.au/mpn/analogdevices/ltc6652bhls85pbf
https://www.x-on.com.au/mpn/analogdevices/ltc6652ahls84096pbf
https://www.x-on.com.au/mpn/analogdevices/ltc6655bhls84096pbf
https://www.x-on.com.au/mpn/analogdevices/lt6660hcdc5trmpbf_1
https://www.x-on.com.au/mpn/analogdevices/lm336z25pbf
https://www.x-on.com.au/mpn/analogdevices/lt1021bmh10
https://www.x-on.com.au/mpn/onsemiconductor/sc431ilprag
https://www.x-on.com.au/mpn/stmicroelectronics/tlvh431mil3t
https://www.x-on.com.au/mpn/maxim/max6023ebt21t
https://www.x-on.com.au/mpn/diodesincorporated/ap432aqg7
https://www.x-on.com.au/mpn/analogdevices/adr4540crz
https://www.x-on.com.au/mpn/diodesincorporated/lm4040b25qfta
https://www.x-on.com.au/mpn/stmicroelectronics/ts3325aqpr
https://www.x-on.com.au/mpn/texasinstruments/ref102au2k5_1
https://www.x-on.com.au/mpn/texasinstruments/tl4050b25qdbzr
https://www.x-on.com.au/mpn/texasinstruments/tl4051c12qdckr
https://www.x-on.com.au/mpn/texasinstruments/tl431acz
https://www.x-on.com.au/mpn/onsemiconductor/ka431slmf2tf
https://www.x-on.com.au/mpn/onsemiconductor/ka431smf2tf
https://www.x-on.com.au/mpn/onsemiconductor/ka431smftf
https://www.x-on.com.au/mpn/texasinstruments/lm385bxznopb
https://www.x-on.com.au/mpn/texasinstruments/lm4040qcem330nopb
https://www.x-on.com.au/mpn/texasinstruments/lm4041c12ilpr
https://www.x-on.com.au/mpn/texasinstruments/lm4050aem3x50nopb
https://www.x-on.com.au/mpn/texasinstruments/lm4050aim3x50nopb
https://www.x-on.com.au/mpn/texasinstruments/lm4120aim525nop

