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TS4436

Adjustable 0.6V Open Collector Shunt Voltage Reference

■ Internal 0.6V ±0.5% precision

■ Low output saturation voltage
75mV max. between SINK and GND

■ Low current consumption: 150µA 

■ Low supply voltage 1.7V

■ Industrial temperature range: -40 to +85°C

■ 150ppm/°C temperature coefficient

■ Lead free available

Description
The TS4436 is a four-terminal device dedicated to 
low voltage Switch Mode Power Supplies 
(SMPS). 

It integrates a 0.6V voltage reference, an 
amplifier, and an open collector output transistor 
in a single package. The TS4436’s operating 
mode is similar to the well-known standard 
voltage reference, the TL431. It maintains the 
desired feedback voltage at the REF pin in a 
closed loop configuration by sinking a current 
proportional to the error voltage at the REF pin.

TS4436 features an open collector transistor with 
an ultra-low saturation voltage. This feature allows 
it to be used in series with the optocoupler in an 
SMPS for regulation up to a 1.8V output voltage. 

Applications
■ Low voltage switch mode power supplies

■ Isolated DC/DC converter

■ Computers

■ Low voltage discrete regulators

Order Codes 

SC70
(Plastic Micropackage)
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Part Number Accuracy Temperature Range Package Packing Marking

TS4436AICT 0.5%
-40, +85°C SC70 Tape & Reel

L22

TS4436ICT 1% L21
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1 Absolute Maximum Ratings and Operating 
Conditions    

Table 1. Key parameters and their absolute maximum ratings

Symbol Parameter Value Unit

ISINK Output sink current 30 mA

VCC Supply voltage 12 V

VSINK Output voltage 12 V

Pdiss Power Dissipation (1)SOT23-5

1. Pdiss has been calculated with TAMB = 25°C, TJunction=150°C and
RthJA = 250°C/W for the SOT23-5 package
RthJC = 81°C/W for the SOT23-5 package

mW

Pdiss Power Dissipation (2)SC70

2. Pdiss has been calculated with TAMB = 25°C, TJunction=150°C and
RthJA = 250°C/W for the SOT23-5 package
RthJC = 81°C/W for the SOT23-5 package

310 mW

TSTD Storage Temperature -65 to +150 °C

ESD
Human Body Model (HBM) 2 kV

Machine Model (MM) 200 V

TLEAD Lead Temperature (soldering, 10 seconds) 250 °C

Table 2. Operating conditions

Symbol Parameter Value Unit

TOPER Operating temperature range -40 to +85 °C

VCC Supply voltage 1.7 to 10 V

ISINK Output sink current up to 20 mA
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2 Typical Application Schematic

Figure 1. SMPS power supply: secondary side
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3 Electrical Characteristics

         

Note: Limits are 100% production tested at 25°C. Limits over temperature are guaranteed through 
correlation and by design.

Table 3. Electrical characteristics for Tamb = 25°C, VCC = 1.8V, ISINK = 2mA unless 
otherwise specified

Symbol Parameter Test Conditions Min. Typ. Max. Unit

Vref
Reference voltage 
TS4436A 0.5%

0.597 0.6 0.603
V

-40°C < T < +85°C 0.589 0.611

Vref
Reference voltage 
TS4436 1%

0.594 0.6 0.606
V

-40°C < T < +85°C 0.589 0.6 0.611

TC Temperature coefficient 150 ppm/°C

RegLine
Change in Vref due to 
change in VCC

VCC=1.7 to 10V 1 2.5
mV

-40°C < T < +85°C 2 3

RegLoad
Change in Vref due to 
change in ISINK

 ISINK=0.1 to 20mA 3.5 7
mV

-40°C < T < +85°C 10

ICC Supply current 
ISINK=2mA 150 200

µA
-40°C < T < +85°C 250

IREF

Change in Iref Reference 
input current due to 
change in ISINK

0.1< ISINK < 10mA 20 50
nA

-40°C < T < +85°C 65

VSAT
Output transistor 
saturation voltage

ISINK=5mA 30 50

mV
-40°C < T < +85°C 60

ISINK=20mA 90 120

-40°C < T < +85°C 140

IOH Output leakage current
VSINK=VCC 0.05

µA
-40°C < T < +85°C 0.1
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Figure 2. Vref vs. temperature Figure 3. Vref vs. temperature

Figure 4. ICC vs. temperature Figure 5. ICC at 25°C 

Figure 6. VSAT vs. temperature Figure 7. Vref vs. temperature 

0.5995

0.6

0.6005

0.601

0.6015

0.602

-40 -20 0 25 50 85

Temperature (°C)

V
re

f (
V

)

Vcc=1.8V Isink=2mA

0.5995

0.6

0.6005

0.601

0.6015

0.602

-40 -20 0 25 50 85

Temperature (°C)

V
re

f (
V

)

Vcc=10V Isink=2mA Vcc=1.7V Isink=2mA

0

50

100

150

200

250

-40 -20 0 25 50 85

Temperature (°C)

Ic
c 

(µ
A

)

Vcc=1.8V Isink=2mA

0

10

20

30

40

50

60

Icc < 160 Icc < 165 Icc < 170 Icc < 175

Icc range (µA)

N
um

be
r o

f p
ro

du
ct

Vcc=1.8V Isink=2mA

0

10

20

30

40

50

60

70

80

-40 -20 0 25 50 85

Temperature (°C)

V
sa

t (
m

V
)

Vcc=1.8V Isink=20mA Vcc=1.8V Isink=5mA

0.594

0.596
0.598

0.6
0.602
0.604
0.606
0.608

0.61

0.612

-40 -20 0 25 50 85

Temperature (°C)

V
re

f (
V

)

Vcc=1.8V Isink 0.1mA Vcc=1.8V Isink 20mA



Package Mechanical Data TS4436

6/8    

4 Package Mechanical Data

In order to meet environmental requirements, ST offers these devices in ECOPACK® 
packages. These packages have a Lead-free second level interconnect. The category of 
second level interconnect is marked on the package and on the inner box label, in 
compliance with JEDEC Standard JESD97. The maximum ratings related to soldering 
conditions are also marked on the inner box label. ECOPACK is an ST trademark. 
ECOPACK specifications are available at: www.st.com. 

SC70 Package  

DIM.
mm. mils

MIN. TYP MAX. MIN. TYP. MAX.

A 0.80 1.10 31.5 43.3

A1 0.00 0.10 0.0 3.9

A2 0.80 1.00 31.5 39.4

b 0.15 0.30 5.9 11.8

C 0.10 0.18 3.9 7.1

D 1.80 2.20 70.9 86.6

E 1.80 2.40 70.9 94.5

E1 1.15 1.35 45.3 53.1

e .65 25.6

e1 1.3 51.2

L 0.10 0.30 3.9 11.8

SOT323-5L MECHANICAL DATA

0
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5 Revision History

         

Table 4. Document revision history

Date Revision Changes

Feb. 2006 1 First release of datasheet.
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Компания «ЭлектроПласт» предлагает заключение долгосрочных отношений при 
поставках импортных электронных компонентов на взаимовыгодных условиях! 

 
Наши преимущества: 

 Оперативные поставки широкого спектра электронных компонентов отечественного и 
импортного производства напрямую от производителей и с крупнейших мировых 
складов; 

  Поставка более 17-ти миллионов наименований электронных компонентов; 

 Поставка сложных, дефицитных, либо снятых с производства позиций; 

 Оперативные сроки поставки под заказ (от 5 рабочих дней); 

 Экспресс доставка в любую точку России; 

 Техническая поддержка проекта, помощь в подборе аналогов, поставка прототипов; 

 Система менеджмента качества сертифицирована по Международному стандарту ISO 
9001; 

 Лицензия ФСБ на осуществление работ с использованием сведений, составляющих 
государственную тайну; 

 Поставка специализированных компонентов (Xilinx, Altera, Analog Devices, Intersil, 
Interpoint, Microsemi, Aeroflex, Peregrine, Syfer, Eurofarad, Texas Instrument, Miteq, 
Cobham, E2V, MA-COM, Hittite, Mini-Circuits,General Dynamics и др.); 
 

Помимо этого, одним из направлений компании «ЭлектроПласт» является направление 
«Источники питания». Мы предлагаем Вам помощь Конструкторского отдела: 

 Подбор оптимального решения, техническое обоснование при выборе компонента; 

 Подбор аналогов; 

 Консультации по применению компонента; 

 Поставка образцов и прототипов; 

 Техническая поддержка проекта; 

 Защита от снятия компонента с производства. 
 
 
 

 
 

Как с нами связаться 

Телефон: 8 (812) 309 58 32 (многоканальный)  
Факс: 8 (812) 320-02-42  
Электронная почта: org@eplast1.ru  

Адрес: 198099, г. Санкт-Петербург, ул. Калинина, 

дом 2, корпус 4, литера А.  
 

mailto:org@eplast1.ru

