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MMTL431A 
Programmable 
Precision References 

 
The 431 is three-terminal adjustable regulator with a guaranteed thermal 

stability over applicable temperature ranges. The output Voltage may be set 
to any value between Vref(approximately   2.495V)   and   36   V   with 
two external resistors; These devices have provides a very sharp turn-on c 
h a r acteristic , making these devices excellent replacement for zener 
diodes in many applications. 

 
 
 
 
 
 
 

FEATURES 
 The output voltage can be adjusted to 36V 
 Low dynamic output impedance, its typical value is 0.2Ω 
 Trapping current capability is 0.5 to 100mA 
 Low output noise voltage 
 Fast on -state response 
 The effective temperature compensation in the working 
range of full temperature 
 The typical value of the equivalent temperature factor in the whole 
temperature scope is 50 ppm/℃ 

 
 

Parameter Symbol Value Unit 

Cathode Voltage VKA 37 V 

Cathode Current Range (Continuous) IKA - 100 to + 150 mA 

Reference Input Current Range IREF - 0.05 to + 10 mA 

Power Dissipation PD 350 mW 

Operating Temperature Range Topr - 40 to + 125 OC 

Junction Temperature Tj 150 OC 

Storage Temperature Range Tstg - 65 to + 150 OC 

 

Recmmended Operating Conditions 
Parameter Symbol Min. Max. Unit 

Cathode Voltage VKA VREF 36 V 

Cathode Current IKA 0.5 100 mA 
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Characteristics at Ta = 25 OC 
Parameter Symbol Min. Typ. Max. Unit 

Reference Input Voltage 
at VKA = VREF, IKA = 10 mA 0.5% VREF 2.483 2.495 2.507 V 

Reference Input Voltage 
at VKA = VREF, IKA = 10 mA 1% VREF 2.470 2.495 2.520 V 

Reference Input Voltage 
at VKA = VREF, IKA = 10 mA 2% VREF 2.445 2.495 2.545 V 

Deviation of Reference Input Voltage Over Temperatue 
at VKA = VREF, IKA = 10 mA, - 25 OC ≤ Ta ≤ + 125 OC 

∆VREF 

/∆T - 4.5 25 mV 

Ratio of Change in Reference Input Voltage to the Change 
in Cathode Voltage 

at IKA = 10 mA ∆VKA = 10 V to VREF 
∆VKA = 36 V to 10 V 

 
∆VREF/∆ 

VKA 

 

- 
- 

 

-1.0 
-0.5 

 

-2.7 
-2 

 
mV/V 

Reference Input Current 
at IKA = 10 mA, R1 = 10 KΩ, R2 = ∞ IREF - 1.5 4 μA 

Deviation of Reference Input Current Over Full Temperatue 
at IKA = 10 mA, R1 = 10 KΩ, R2 = ∞, - 25 OC ≤ Ta ≤ + 125 OC ∆IREF/∆T - 0.2 0.4 μA 

Minimum Cathode Current for Regulation 
at VKA = VREF 

IKA(min) - 0.3 0.5 mA 

Off-Stage Cathode Current 
at VKA = 36 V, VREF = 0 IKA(OFF) - 0.05 0.5 μA 

Dynamic Impedance 
at VKA = VREF, IKA = 1 to 100 mA, f ≤ 1 KHz ZKA - 0.15 0.5 Ω 

 
 

1. The deviation parameter ΔVref is defined as the difference between the maximum and minimum values obtained over the full operating 
ambient temperature range that applies. 

Vref max 
 
 

Vref min 

 
DVref = Vref max 
-Vref min 
ΔTA = T2 - T1 

 
T1 Ambient Temperature T2 

( Δ Vref ) X 106 

ppm 
 

Vref @ 25°C Δ Vref x 106 
The average temperature coefficient of the reference input voltage, αVref is defined as: Vref   °C = Δ TA 

= Δ TA (Vref @ 25°C) 

αVref can be positive or negative depending on whether Vref Min or Vref Max occurs at the lower ambient temperature. (Refer to Figure 6.) 

Example : ΔVref = 8.0 mV and slope is positive, 
Vref @ 25°C = 2.495 V, ΔTA = 70°C α V 

 
0.008 x 106 = 

 
= 45.8 ppm/°C 

ref 
 

70 (2.495) 

 
2. The dynamic impedance Z  is defined as: |Z | = 

Δ VKA. When the device is programmed with two external resistors, R1 and R2, 
KA KA  

 

Δ IK 

(refer to Figure 2) the total dynamic impedance of the circuit is defined as: |ZKA'| ≈ |ZKA| ( 1 + R1 ) 
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Figure 1. Test Circuit for VKA = Vref Figure 2. Test Circuit for VKA > Vref Figure 3. Test Circuit for Ioff 
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IKA=100mA 
Ta=25C

Ta=25C 
IKA=1mA~100mA
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Figure 4. Cathode Current Vs 
Cathode Voltage 
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Figure 5. Cathode Current Vs 
Cathode Voltage 
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Figure 6. Dynamic Impedance Vs Frequency Figure 7. Small Signal Voltage 
Amplification Vs Frequency 
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Figure 8. Change in Reference Input 
Voltage Vs Cathode Voltage 

Figure 9. Pulse Response 
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Figure 10. Cathode Current Vs 
Load Capacitance 

A VKA = Vref 
B VKA = 5 V 
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PACKAGE OUTLINE 
 

Plastic surface mounted package; 3 leads SOT-23 
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DISCLAIMER 
 

● Before you use our Products, you are requested to carefully read this document and fully understand its 
contents. BLUECOLOUR shall not be in any way responsible or liable for failure, malfunction or 
accident arising from the use of any BLUECOLOUR's Products against warning, caution or note 
contained in this document. 

● All information contained in this document is current as of the issuing date and subject to change without 
any prior notice. Before purchasing or using BLUECOLOUR's Products,please confirm the latest 
information with a BLUECOLOUR sales representative.


