
 

 

 

MMTL431 Programmable Precision Reference 
  

Features: 
• Programmable output Voltage to 36 V 

• Low dynamic output impedance 

• Sink current capability of 1 to 100 mA 

• Low output noise voltage 

• Fast turn on response 
 

 
Absolute Maximum Ratings (Ta = 25 OC, unless otherwise noted.) 

 

 
 
 
 
 
 

 
1. Reference 2.Cathode 3. Anode 

SOT-23 
 

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 - 25 to + 85 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 1 100 mA 
 

Characteristics at Ta = 25 OC 

Parameter Symbol Min. Typ. Max. Unit 

Reference Input Voltage 
at VKA = VREF, IKA = 10 mA 
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Deviation of Reference Input Voltage Over Temperatue 
at VKA = VREF, IKA = 10 mA, - 25 OC ≤ Ta ≤ + 85 OC 
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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 
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Reference Input Current 
at IKA = 10 mA, R1 = 10 KΩ, R2 = ∞ 
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Deviation of Reference Input Current Over Full Temperatue
at IKA = 10 mA, R1 = 10 KΩ, R2 = ∞, - 25 OC ≤ Ta ≤ + 85 OC 
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Minimum Cathode Current for Regulation 
at VKA = VREF 
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mA 

Off-Stage Cathode Current 
at VKA = 36 V, VREF = 0 
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Dynamic Impedance 
at VKA = VREF, IKA = 1 to 100 mA, f ≤ 1 KHz 
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Reference Input Voltage 
at VKA = VREF, IKA = 10 mA 
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Reference Input Voltage 
at VKA = VREF, IKA = 10 mA 
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Marking : 431
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FIGURE 1-TEST CIRCUIT FOR  VKA = Vref

offI
KAVInput

FIGURE 3-TEST CIRCUIT FOR I off

FIGURE 2-TEST CIRCUIT FOR  VKA > Vref
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VKA = Vref  ( 1+        ) + Iref    R1R1

R2

Vref

Vref

Example : Vref = 8.0mV and slope is positive,  

Vref at 25 =2.495V, Ta=70

0.008 106

Vref =                      = 45.8 ppm/
70 (2.495)

Note 2: The dynamic impedance Zka is defined as:

VKA
|Zka| =

Ik

When the device is programmed with two external

resistors, R1 and R2, (refer  to Figure 2) the total

dynamic impedance of the circuit is defined as:  

R1              
|Zka’| = |Zka| (1+       )       

R2           

Note 1:  

The deviation parameter Vref is defined as the differences 

between the maximum and minimum values obtained over the 

full operating ambient temperature range that applies.



 

-2.0

KI      -  V

CATHODE VOLTAGE  VKA (V) CATHODE VOLTAGE  VKA (V)

CATHODE VOLTAGE  VKA (V)

-1.0 3.00 1.0 2.0

-100

50

-50

C
A

T
H

O
D

E
 C

U
R

R
E

N
T

  I
K

 (
m

A
)

0

KA

100

150

40200 10

1.0M100k10k 10M1.0k

FREQUENCY  f  (Hz)

Zka    -  f

FREQUENCY  f  (Hz)

GVO  -  f
3.0

5.0

0

V
O

L
T

A
G

E
 S

W
IN

G
 (

V
)

16128.0 204.0

TIME  t  (µs)

0

PULSE RESPONSE

-24

C
H

A
N

G
E

 I
N

 R
E

FE
R

E
N

C
E

 I
N

PU
T

-32

-16

0

-8.0

V
O

L
T

A
G

E
   

 V
   

   
(m

V
)

100

10

0.1

1.0

0

-10

O
PE

N
 L

O
O

P 
V

O
L

T
A

G
E

 G
A

IN
  G

V
O

 (
dB

)

10

800

600

K

KA

0

C
A

T
H

O
D

E
 C

U
R

R
E

N
T

 I
   

  (
µA

)

-200

2.01.00 3.0-1.0

I      -  VK

200

400

V      =V

Ta=25  C
KA ref refKA

Ta=25  C

V      =V

re
f

30

Ta=25 C
KI   =10mA

D
Y

N
A

M
IC

 I
M

PE
D

A
N

C
E

   
Z

ka
  (

Ω
)

I   =1.0mA~100mA
Ta=25  C

K

20

30

40

50

60

1.0k 10M10k 100k 1.0M

I   =10mA
Ta=25  C

K

0

2.0

1.0

Ta=25  C

OUTPUT

INPUT

Vref   -  VKA

A
L

L
O

W
A

B
L

E
 P

O
W

E
R

D
IS

SI
PA

T
IO

N
  P

D
 (

m
W

)

0

100

0

PD  -  Ta

25 50 75 100 125 150 175

200

300

400

500

600

700

800

1000

900

AMBIENT TEMPERATURE  Ta ( C)

TL431



 
 

PACKAGE OUTLINE
 

  

Plastic surface mounted package; 3 leads SOT-23  


