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The MIK431 is three-terminal adjustable shunt « Equivalent full-range temperature coefficient
regulator with specified thermal stability. The output 30 ppm/°C.

voltage may be set to any value between Vger
(approximately 2.5V) and 36V with two external
resistors. These devices have a typical output
impedance of 0.2Q. Active output circuitry provides a
very sharp turn-on characteristic, making the MIK431
an excellent replacement for Zener diodes in many
applications.

* Temperature compensated for operation over full
rated operating temperature range.

* Adjustable output voltage.

* Fast turn-on response.

«  Sink current capability 1mA to 100 mA.

¢ Low (0.2 Q typ.) dynamic output impedance.

* Low output noise.
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REPRESENTATIVE SCHEMATIC DIAGRAM

SOT-23-3 R MIK431xCM3
SOT-89 M MIK431xCM2
TO-92 # MIK431xCZ

R ReFEReNCE catrobe K
] f
SOT-23-3 Top View
1 [2] 1— Reference
- —_ 2— Anode
q, 3— Cathode
| 1 3
v SOT-89  Top View
tab 1— Reference
[] N 2— Anode
_I: 3— Cathode
tab— Anode
[] TO-92 Top View
1 1— Reference
2 2— Anode
3— Cathode
A AnODE 3
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SYMBOL
K carhope
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REFERENCE A Anobe

BLOCK DIAGRAM

REFERENCE

CATHODE

ABSOLUTE MAXIMUM RATINGS 0vER OPERATING FREE-AIR TEMPERATURE RANGE, UNLESS

OTHERWISE NOTED.

MAXIMUM |

symBoL | PARAMETER | uniT |
Vka | Cathode voltage (Note 1) | 37 | vV |
Ik | Continuous cathode current range | -100 to 150 | mA |
Irer | Reference input current range | -50pA to 10mA | |
| Operating free-air temperature range | 0to 70 | °C |
| Lead temperature 1.6mm from case for 10 seconds | 260 | °C |

Note 1: Voltage values are with respect to the anode terminal unless otherwise noted.

RECOMMENDED OPERATING CONDITIONS

PARAMETER

‘ MIN ‘ MAX‘ UNIT‘

Vka

| Cathode voltage

| Ve | 36 | Vv

Ik

‘ SYMBO ‘
L
|

‘ Cathode current (for regulation )

|
1 | 100 | mA |
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ELECTRICAL CHARACTERISTICS

Electrical characteristics at 25°C free-air temperature (unless otherwise noted)

'_
=
SYMBOL PARAMETER Qé TEST CONDITIONS MIN | TYP MAX UNIT
O
VRer Reference input voltage 1 | Vka=Vrer, lk=10mA |
MIK431C (0.5%) | 2487 2500| 2513 |
MIK431B (1.0%) | 2474| 2500| 2526 | mVv
MIK431A (2.0%) | 2450 2500| 2550 |
Deviation of reference = -
Vka=Vrer, Ik=10mA,
Vrer input voltage over full 1 TKff ”REF k=1Em 4 17 mv
(dev) temperature range a=lull range
Ratio of change in AVka=10V to Veer | -2,7 | 1.0 |
AVrer | | reference input voltage to _ mv
! 2 | Ik=10mA
AVia the change in cathode AVka=36V to 10V -2 || -04 v
voltage
Iner Reference input current | 2 | 1Ik=10mA, R1=10KQ, R2=o | 07| 4 |
Deviation of reference - - - HA
k= R1= R2=
Irer (gev) || input current over full 2 1|-(_1f0:'|nA, 10KQ, < 0.4 1.2
temperature range a=lull range
Minimum cathode current _
Imin for regulation 1 | Vka=Vrer 0.4 1.0 mA
Lorr | Off-state cathode current | 3 | Vka=36V, Vrer=0 | 01| 10 | pa |
Vka=Vrer, Ik=1mA to 100mA,
1 Zk | ici 0.2 0.5
K Dynamic impedance 1 f<1KHz Q

The deviation parameters VRrer(ev)and Irerdev) are defined as the differences between the maximum and
minimum values obtained over the recommended temperature range. The average full-range temperature

coefficient of the reference voltage, aVger, is defined as:

H Vl(dev) Ex 106 Maximum Ve,
VREF at 25°
. ppm_[1_ H at25° C N
V REF °C AT Minimum Vg,

A

where:

AT, is the recommended operating free-air temperature range of the device.
aVrer can be positive or negative, depending on whether minimum Vggg or maximum Vgeg, respectively,
occurs at the lower temperature.

Example: maximum Vger = 2496 mV at 30°C, minimum Vgrer = 2492 mV at 0°C, Vrer = 2495 mV at 25°C,

ATa =70°C for MIK431C
4mV 108
_ [2495mV

|qVREF| - 70°C = 23ppm/0c

Because minimum Vref occurs at the lower temperature, the coefficient is positive.

CALCULATING DYNAMIC IMPEDANCE

_ AV,

KA |
AIKA

The dynamic impedance is defined as: |z

When the device is operating with two external resistors (see Figure 3), the total dynamic impedance of the

circuit is given by: AV R1
Z|=—=|Z —_
| Al | KA|E‘ RZE

R
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TYPICAL CHARACTERISTICS

REFERENCE VOLTAGE versus FREE-AIR TEMPERATURE

REFERENCE CURRENT versus FREE-AIR TEMPERATURE

Vrer — REFERENCE VOLTAGE (mV)

2600 [ [

2580 [ Vigp = Vigr
2560 | lka = 10mA

2540

2520

2500

1
2480 ‘ Vier = 2500 mV *

2460

2440

2420

2400
-75 50 -25 0O 25 50 75 100 125

Ta — FREE-AIR TEMPERATURE (°C)

* Data s for devices having the indicated value of Veer at
lka =10 MA, Ta =25°C

R1 =10.0k
z R2=
2 141 Ika = 10MA
=
z
i
&
Iy

8 0.9 \\
w
Q
g N
@ 0.7
L
| N,
g 0.5 -~

0

-75 =50 -25 0 25 50 75 100 125
Ta — FREE-AIR TEMPERATURE (°C)

CATHODE CURRENT versus CATHODE VOLTAGE (1)

CATHODE CURRENT versus CATHODE VOLTAGE (2)

lka — CATHODE CURRENT (mA)

150
125 177 Via = Vaer
100 | Ta=25°C
75
50
25
0
25 /
—50 /
=75 l
—-100 I

Via — CATHODE VOLTAGE (V)

800
VKA = VREF
=3 Ta=25°C
2 600 |
% min
o
5 400 N
(@]
w
[=)
v /
':: 200 4
(@]
|
H 0
—200 (
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Via — CATHODE VOLTAGE (V)

OFF-STATE CATHODE CURRENT
versus FREE-AIR TEMPERATURE

RATIO OF DELTA REFERENCE VOLTAGE TO
DELTA CATHODE VOLTAGE
versus FREE-AIR TEMPERATURE

lorr — OFF-STATE CATHODE CURRENT (piA)

25
||

Via = 36V
2.0 Verer= OV

0.5

—

0
-75 =50 =25 O 25 50 75 100 125

Ta — FREE-AIR TEMPERATURE (°C)

~0.85
N
—0.95 \ Via=3Vto36V | —

N

=

S 105 AN

B

<

s ~1.15

<

>%E ~1.25 \

Q \
~1.35
—1.45

-75 =50 —25 0 25 50 75 100 125

Ta — FREE-AIR TEMPERATURE (°C)
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TYPICAL CHARACTERISTICS (CONTINUED)

S

SMALL-SIGNAL VOLTAGE AMPLIFICATION versus

TEST CIRCUIT FOR VOLTAGE AMPLIFICATION

FREQUENCY
g T T
he)
5 ks = 10MA ‘
£ 50 Ta=25C | 1
S}
[T
z \
= 40 \
< \
3 \
2
: 30 \
9

\

3 20
z \
2 \
g 10 ..
=
T o N
< 1k 10k 100k M 10M

f — FREQUENCY (Hz)

OUTPUT
’ ©
lIKA 232Q
|:> 9uF
+
—0O
L e
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REFERENCE IMPEDANCE versus FREQUENCY

TEST CIRCUIT FOR REFERENCE IMPEDANCE

100 =—pr—
1 i
= — lka = 10mA
= L T, =25
5]
z OUTPUT
3 10 y o= — T
E | S
= 1kQ
¢ / l|
w KA
& E> @ []50(2
i 1
w v i
o r A
|
s / T
N
- ©
0.1 L GND
1k 10k 100k 1M 10M
f — FREQUENCY (Hz)
PULSE RESPONSE TEST CIRCUIT FOR PULSE RESPONSE
6 — — —
Ta=25°C
s 5
u tINPUT
£ 220 Q OUTPUT
5 4
e)
>
=
=) PULSE
g 3 |:> GENERATOR
8 f=100 kHz
% 2 | outpuT
©

5 L GND
g 1
E

0

-4 0 1 2 3 4 5 6 7

t — TIME (ps)
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TYPICAL CHARACTERISTICS (CONTINUED)

STABILITY BOUNDARY CONDITIONS

TEST CIRCUITS FOR CURVES A, B, C, AND D

A Via = Vrer
100 B Vs = 5V
90 — C Via =10V
E &0 D Vi = 15V
e
z 70 A-IB— BLHA
& |
5 60— 1
o ‘STABLE r C STABLE ‘
w 50 f
: |
= \
LI) 30 D \
= 20 /\ \7
10 —
0 i/ y/8A\\NI"
10pF 100;‘)F 1nF 10nF 100nF 1uF
250pF 700nF

The areas under the curves represent conditions that may cause the device to

C_ — LOAD CAPACITANCE

VBATT

TEST CIRCUIT FOR CURVE A

!
R1 l 150 Q

= C.

R2 +

VBATT

L

TEST CIRCUIT FOR CURVES B, C AND D

oscillate. For curves B, C, and D, R2 and V+ were adjusted to establish the
initial Vka and lka conditions with C_ = 0. Vearr and C, then were adjusted to
determine the ranges of stability.

PARAMETER MEASUREMENT INFORMATION

TEST CIRCUIT FOR Vi = Veer \

INPUT 0—/—3——90 V,,

I

VREF

I

\ TEST CIRCUIT FOR Via > Veer \ TEST CIRCUIT FOR logr

INPUTO—F—¢—06 V. INPUT

R1

R2

+ 1

1. L.

VKA = VREF E1+:—15+ IREF xR1

2f

Via
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APPLICATION INFORMATION

ADJUSTABLE PRECISION SHUNT REGULATOR

MIK431
Vo
MIK431
Von=2V
RETURN @ on
INPUT Vorr= Vg
V, = 2.5V
GND

Vo = E‘I+ Ri1 %’REF
R2

* R should provide cathode current 21 mA to the
MIK431 at minimum V,@garr)

SHUNT REGULATOR SINGLE-SUPPLY COMPARATOR WITH PRECISION HIGH-CURRENT SERIES
TEMPERATURE-COMPENSATED REGULATOR
THRESHOLD
R1~*
V,
IBATT) @ V, VI(BAT[)

Vo = E‘I+ Ri1 %’REF
R2

* R should provide cathode current >1 mA to the
MIK431 at minimum Vi@garm)

OUTPUT CONTROL OF A THREE-
TERMINAL FIXED REGULATOR

HIGH-CURRENT SHUNT REGULATOR

CROWBAR CIRCUIT

o1l
Vv, (BATT)

Vo = + Ri1
R2

Minimum Vo = Vger + 5V

R1
REF Vo = + REF
R2

\ (BATT)

* Refer to the stability boundary conditions (see
page 6) to determine allowable values for C.

PRECISION 5-V 1.5-A REGULATOR EFFICIENT 5-V PRECISION

REGULATOR

PWM CONVERTER WITH REFERENCE

V, = 5V; 1.5A

VHBA‘I‘I’)
243Q
0.1%

243Q
0.1%

* Rb should provide cathode current 21 mA to the
MIK431

112V
I Vce
o +
X
M NOT—] TL598
s USED
Feedback

VOLTAGE MONITOR DELAY TIMER

PRECISION CURRENT LIMITER

\ |BA‘I'I')C

MIK431

imit = [1+ R1B.
Lolemlt—(1+W REF

i imit= R1A
H|ghL|m|t7(1+m)VREF

LED on when Low Limit < Vigarr) < High Limit.

=R xCxlIn

Delay

*R3 and R4 are selected to provide the desired LED
intensity and cathode current >1 mA to the MIK431
at the available V,@garr).

12V
12V - VREF

R, 1

o N
01% —p
VHBA‘I‘I’)
R1
MIK431
VREF
lout = +IKA
RcL
VI(BATT,
R1= —gonil
RrE KA

R
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PRECISION CONSTANT-CURRENT SINK

OUTPUT CONTROL FOR A

THREE-TERMINAL FIXED REGULATOR

SERIES PASS REGULATOR

VI(BATF)

b

MIK431 R

_ VREF
Rs

lo

MC7806

Vourt = +ﬂ REF
R2

VOUT min = VREF + 5.0V

VOUT

I(BATT)

Vout = ’H—ﬂ REF
R2

VOUT min = VREF + VBE

LINEAR OHMMETER

SIMPLE 400 mW PHONO AMPLIFIER

OVER VOLTAGE/UNDER VOLTAGE
PROTECTION CIRCUIT

5k
1%

+25V
1N5305

50k 500k 5M lZmA

1% 1% 1%

RX = VouT X%RANGE

10k
CALIBRATE

@ Thermalloy
THM 6024

Heetsink on
LP Package

TONE VOLUME

VuBAm
O

R1A

RlB[T]

RZB[J

Low Limit = VREFE\ + R

R1A
R2A

OUT ON when Low Limit < Vigarr) < High Limit

R2A

High Limit = VREFEH

HIGH EFFICIENCY STEP-DOWN SWITCHING CONVERTER

150pH @ 2A
V=10V to 20V TIP115
o ‘ Y o
Vour= 5V
1N5823 lour = 1A
100k
+ +
= = 470 F
2200 pF
o)

GATE DRIVE

Vee

Ves

CONTROLLER

CURRENT| |
SENSE
GND

g P Vour
3.3v

MIK431

This figure shows the MIK431 used in
a 3.3-V isolated flyback supply.
Output voltage Vour can be as low as
reference voltage Vrer (1.24 V £ 1%).
The output of the regulator plus the
forward voltage drop of the
optocoupler LED (1.24 + 1.4 = 2.64 V)
determine the minimum voltage that
can be regulated in an isolated
supply configuration.
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ADJUSTABLE PRECISION SHUNT REGULATOR

PHYSICAL DIMENSIONS aw MARKING DIAGRAMS

SOT-23-3 PACKAGE

SOT-23-3

MARKING DIAGRAM
A oM | MILLIMETERS | INCHES |
MIN MAX || MIN || MAX |
B A | 2800| 3.040 | 0.110| 0.120 | ,_ﬁ_
B | o0.8%]| 1.030] 0.035] 0.040| 431X
C C | 2100| 2640| 0.083| o0.104] O O
| J D | 1.200| 1.400| 0.047 | 0.055 |
D — E || 0450 0.600| 0.018] 0.024]
F || 1780| 2.050| o0.070| 0.080|
E
G || o0877| 1.020| 0.034| 0.040|
F H | 0370 o510| 0.015| 0.020 | X INITIAL
G _ J | 0.013| o0.100| 0.001| 0.004 TOLERANCE
== K| o | & | o | & | 431A 2%
L | oeo | oo | 4318 1%
H J M | o085 o0.180 | o0.003| o0.007]| 31c 0.5%
SOT-89 PACKAGE SOT-89
A < ) MARKING DIAGRAM
y l | | o |_MILLIVETERS | INCHES |
B ] \ j MN || MAX || MIN || MAX | N
A | 440 460| o0173| o0.181] 431X
C > B || 140| 1.60| 0.055] 0.063] YWW
R C | o032| o052| o0.013| o0.020]
D D | o036| o056| 0014| o0.022| Ll Ll Ll
E — E || 140| 1.80] 0.055]| o0.071] Y —year
[ F || 230| 260| o0.091| o0.102] WW — work week
F G | 1.50 | 0.060 |
) \ / y H || 29| 3.10] o114 o0.122] X INITIAL
J m | I J || 09| 1.10] 0.035] 0.043] TOLERANCE
G «~> K | 140| 160| 0.055| 0.063] 431A 2%
g L || 035] o044 o0.014| o0.017] 431B 1%
H J 431C 0.5%
TO-92 PACKAGE TO-92
A MARKING DIAGRAM
B oiv | _MILLIMETERS | INCHES | WK
[ MIN || MAX || MIN || MAX | 431X
A | 445| 495| 0.175| 0.195] YYWWin
c B | 432| 495/ o0.170| 0.195] T ” I
C | 1270| 15.49| o0.500| o0.610| il I]
D | 1.14| 1.40]| 0.045| 0.055 | v -
year
D E | o041 056| 0016] 0.022] | \\\w — work week
E F | 241] 267] 0095] 0.105| n — assembly location
F o G | 1.14| 1.52] 0.045]| 0.060 | X AL
P H | 216| 2.41]| 0.085| 0.09 | TOLERANCE
G J || 330| 3.94| 0.130]| 0.155| 431A 2%
K | 036| o051| 0.014| 0.020] 431B 1%
H J K 431C 0.5%
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ORDERING INFORMATION

TOLERANCE OPERATING

DEVICE (%) e ERRA U PACKAGE SHIPPING
MIK 431ACM3 | 2.0 || 0°Cc-+70°C | SOT-23-3 | Units/Rail & Units/Reel |
MIK 431BCM3 | 1.0 || o°c-+70°C | SOT-23-3 || Units/Rail & Units/Reel |
MIK 431CCM3 | 0.5 || 0°Cc-+70°C | SOT-23-3 | Units/Rail & Units/Reel |
MIK 431ACM2 | 2.0 || o°c-+70°C | SOT-89 | Units/Rail & Units/Reel |
MIK 431BCM2 | 1.0 || o°c-+70°Cc | SOT-89 | Units/Rail & Units/Reel |
MIK 431CCM2 | 0.5 | o°c-+70°C | SOT-89 || Units/Rail & Units/Reel |
MIK 431ACZ | 2.0 | o0°c-+70°C | TO-92 || Units/Bag & Units/Reel |
MIK 431BCZ | 1.0 | 0°Cc-+70°C | TO-92 | Units/Bag & Units/Reel |
MIK 431CCZ | 0.5 || o°c-+70°Cc | TO-92 | Units/Bag & Units/Reel |

NOTE: The form of packing is stipulated in the contract.

The information presented in this Data sheet is believed to be accurate and reliable. However, MIKRON can assume no
responsibility for its use as well as for use of the circuits or devices described herein.

In the interest of product improvement, MIKRON reserves the right to change specifications and data without notice.

MIKRON JSC Head Office MIKRON Shenzhen Office
@ Address: 15T Zapadny Proezd 12, Building 1, Zelenograd, Moscow, Russia, 124460
! Telephone: +7 (095) 535-23-43; 536-85-44 ‘ﬂ Tel/Fax: +86-755-329-7574
U rax: +7 (095) 530-92-01 <V Vvoice: +86-755-329-7573

ﬂ Email:

export@mikron.ru “ Email: miksz@963.net




