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UMW SMxx-02HTG

1.Description 2.Applications

3.Features

RoHS compliant and lead-free

ESD, IEC 61000-4-2, ±30kV contact, ±30kV air 

EFT, IEC 61000-4-4, 50A (5/50ns)

Lightning, IEC 61000-4-5, 2nd Edition, 24A

(tp=8/20μs, SM05)

Working voltages: 5V, 12V, 15V, 24V and 36V

Low clamping voltage

Low leakage current

AEC-Q101 qualified (SOT-23 package)

Moisture Sensitivity Level (MSL-1)

Industrial Equipment

Test and Medical 

Equipment

Point-of-Sale Terminals

Motor Controls 

Legacy Ports 

(RS-232, RS-485)

Security and Alarm 

System

Automotive Electronics

The SMxx-02HTG series TVS Diode Array is 

designed to protect sensitive equipment from 

damage due to electrostatic discharge (ESD), 

electrical fast transients (EFT), and lightning 

induced surges.The SM series can absorb 

repetitive ESD strikes above the maximum level 

specified in the IEC 61000-4-2 international 

standard without performance degradation and 

safely dissipate up to 24A of 8/20µs induced 

surge current (IEC-61000-4-5, 2nd Edition) 

with very low clamping voltages.

4.Pinning information

SOT-23
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5.Absolute Maximum Ratings TJ= 25°C

6.RS-232 Application Example

Value UnitsParameter

Peak Pulse Power (tp=8/20μs)

Junction Temperature

Storage Temperature

Symbol

PPK

TOP

TSTOR

400

-40 to 125

-55 to 150

W

°C

°C

IC 

RD 
TD 

RTS 
CTS 
DSR 
DTR 

RS232 Port Transceiver 

SM15 (x6)  
(bidirectonal implementation)Case GND 

Notes:

CAUTION: Stresses above those listed in “Absolute Maximum Ratings” may cause permanent damage to the component. This 

is a stress only rating and operation of the component at these or any other conditions above those indicated in the operational 

sections of this specification is not implied.
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7.1Electrical Characteristics (SM05)

Reverse Stand off Voltage

Reverse Voltage Drop

Leakage Current

Dynamic Resistance 2

Peak Pulse Current (8/20µs) 1

Clamp Voltage1

ESD Withstand Voltage 1

Diode Capacitance 1

VC

VESD

IR≤1µA

IR=1mA

VR=5V

IPP=1A, tp=8/20µs, Pin 1 or Pin 2 to Pin 3

IPP=10A, tp=8/20µs, Pin 1 or Pin 2 to Pin 3

TLP, tp=100ns, I/O to GND

tp=8/20µs

IEC 61000-4-2 (Contact Discharge)

IEC 61000-4-2 (Air Discharge)

Reverse Bias=0V, f=1MHz

Reverse Bias=0V, f=1MHz

Symbol Conditions Min Typ Max UnitsParameter

VRWM

VR

ILEAK

RDYN

IPP

CI/O-GND

CI/O-I/O

6

±30

±30

0.19

5

1

9.8

13

24

400

350

V

V

µA

V

V

Ω

A

kV

kV

pF

pF
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7.2Electrical Characteristics (SM12)

Reverse Stand off Voltage

Reverse Voltage Drop

Leakage Current

Dynamic Resistance 2

Peak Pulse Current (8/20µs) 1

Clamp Voltage1

ESD Withstand Voltage 1

Diode Capacitance 1

VC

VESD

IR≤1µA

IR=1mA

VR=12V

IPP=1A, tp=8/20µs, Pin 1 or Pin 2 to Pin 3

IPP=10A, tp=8/20µs, Pin 1 or Pin 2 to Pin 3

TLP, tp=100ns, I/O to GND

tp=8/20µs

IEC 61000-4-2 (Contact Discharge)

IEC 61000-4-2 (Air Discharge)

Reverse Bias=0V, f=1MHz

Reverse Bias=0V, f=1MHz

Symbol Conditions Min Typ Max UnitsParameter

VRWM

VR

ILEAK

RDYN

IPP

CI/O-GND

CI/O-I/O

13.3

±30

±30

0.25

12

1

18.5

22.5

17

150

120

V

V

µA

V

V

Ω

A

kV

kV

pF

pF
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7.3Electrical Characteristics (SM15)

Reverse Stand off Voltage

Reverse Voltage Drop

Leakage Current

Dynamic Resistance 2

Peak Pulse Current (8/20µs) 1

Clamp Voltage1

ESD Withstand Voltage 1

Diode Capacitance 1

VC

VESD

IR≤1µA

IR=1mA

VR=15V

IPP=1A, tp=8/20µs, Pin 1 or Pin 2 to Pin 3

IPP=10A, tp=8/20µs, Pin 1 or Pin 2 to Pin 3

TLP, tp=100ns, I/O to GND

tp=8/20µs

IEC 61000-4-2 (Contact Discharge)

IEC 61000-4-2 (Air Discharge)

Reverse Bias=0V, f=1MHz

Reverse Bias=0V, f=1MHz

Symbol Conditions Min Typ Max UnitsParameter

VRWM

VR

ILEAK

RDYN

IPP

CI/O-GND

CI/O-I/O

16.7

±30

±30

0.3

15

1

24

30

12

100

75

V

V

µA

V

V

Ω

A

kV

kV

pF

pF

7.4Electrical Characteristics (SM24)

Reverse Stand off Voltage

Reverse Voltage Drop

Leakage Current

Dynamic Resistance 2

Peak Pulse Current (8/20µs) 1

Clamp Voltage1

ESD Withstand Voltage 1

Diode Capacitance 1

VC

VESD

IR≤1µA

IR=1mA

VR=24V

IPP=1A, tp=8/20µs, Pin 1 or Pin 2 to Pin 3

IPP=5A, tp=8/20µs, Pin 1 or Pin 2 to Pin 3

TLP, tp=100ns, I/O to GND

tp=8/20µs

IEC 61000-4-2 (Contact Discharge)

IEC 61000-4-2 (Air Discharge)

Reverse Bias=0V, f=1MHz

Reverse Bias=0V, f=1MHz

Symbol Conditions Min Typ Max UnitsParameter

VRWM

VR

ILEAK

RDYN

IPP

CI/O-GND

CI/O-I/O

26.7

±30

±30

0.5

24

1

36

42

7

65

50

V

V

µA

V

V

Ω

A

kV

kV

pF

pF
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7.5Electrical Characteristics (SM36)

Reverse Stand off Voltage

Reverse Voltage Drop

Leakage Current

Dynamic Resistance 2

Peak Pulse Current (8/20µs) 1

Clamp Voltage1

ESD Withstand Voltage 1

Diode Capacitance 1

VC

VESD

IR≤1µA

IR=1mA

VR=36V

IPP=1A, tp=8/20µs, Pin 1 or Pin 2 to Pin 3

IPP=4A, tp=8/20µs, Pin 1 or Pin 2 to Pin 3

TLP, tp=100ns, I/O to GND

tp=8/20µs

IEC 61000-4-2 (Contact Discharge)

IEC 61000-4-2 (Air Discharge)

Reverse Bias=0V, f=1MHz

Reverse Bias=0V, f=1MHz

Symbol Conditions Min Typ Max UnitsParameter

VRWM

VR

ILEAK

RDYN

IPP

CI/O-GND

CI/O-I/O

40

±30

±30

0.65

36

1

52

62

5

50

40

V

V

µA

V

V

Ω

A

kV

kV

pF

pF
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8.1Typical characteristic

www.umw-ic.com UMW SMxx-02HTG
P

P
K
,P

ea
k 

P
ul

se
 P

ow
er

 (k
W

)

%
 o

f R
at

ed
 P

ow
er

 I P
P

Pe
rc

en
t o

f I
PP

TL
P

 C
ur

re
nt

 (A
)

TL
P 

C
ur

re
nt

 (A
)

TL
P 

C
ur

re
nt

 (A
)

tp, Pulse Duration(µs)

Figure 1: Non-Repetitive Peak Pulse Power vs. 
Pulse Time Figure 2: Power Derating Curve

TA, Ambient Temperature (°C)

Time (μs)

Figure 3: Pulse Waveform

TLP Voltage (V)

Figure 4: SM05 Transmission Line Pulsing(TLP) Plot

TLP Voltage (V)

Figure 5: SM12 Transmission Line Pulsing(TLP) Plot

TLP Voltage (V)

Figure 6: SM15 Transmission Line Pulsing(TLP) Plot
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Figure 7: SM24 Transmission Line Pulsing(TLP) Plot Figure 8: SM36 Transmission Line Pulsing(TLP) Plot

TLP Voltage (V)
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Pb-Free AssemblyReflow Condition

9.Recommended Soldering Conditions

Pre Heat

Average ramp up rate (Liquidus) Temp (TL) to peak

Ts(max) to TL - Ramp-up Rate

Peak Temp (Tp)

Time within 5°C of actual Peak Temp (Tp)

Ramp-down Rate

Time 25°C to Peak Temperature (Tp)

Do not exceed

Reflow

-Temperature Min (Ts(min))

-Temperature Max (Ts(max))

-Time (Min to Max) (ts)

-Temperature (TL) (Liquidus)

-Temperature (TL)

150°C

200°C

60-180 secs.

3°C/sec. Max

3°C/sec. Max

217°C

60-150 secs.

260+0/-5 °C

20-40 seconds

6°C/sec. Max

8 min. Max

260°C

www.umw-ic.com UMW SMxx-02HTG
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10.SOT-23 Package Outline Dimensions
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DIMENSIONS (mm are the original dimensions)

Min
Max

1.78 0.35 0.08 2.70 1.20 2.20 0.013 0.20

1.40

0.95

2.04 0.50 0.19 3.10 1.65 3.00 0.100 0.50

Symbol A B bp C D E HE A1 Lp

C

Lp

A1

A

HE E

B

D

bp
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11.Ordering information

Package Base QTY Delivery ModeMarkingOrder Code

UMW SM05-02HTG

UMW SM12-02HTG

UMW SM15-02HTG

UMW SM24-02HTG

UMW SM36-02HTG

M05

M12

M15

M24

M36

SOT-23

SOT-23

SOT-23

SOT-23

SOT-23

3000

3000

3000

3000

3000

Tape and reel

Tape and reel

Tape and reel

Tape and reel

Tape and reel

www.umw-ic.com UMW SMxx-02HTG

yww: Batch Code

M05
ywwUMW



UMW reserves the right to make changes to all products, specifications. Customers should obtain the latest version 

of product documentation and verify the completeness and currency of the information before placing an order.

This document and any actions by UMW do not grant any intellectual property rights, whether express or implied, 

by estoppel or otherwise. The product names and marks mentioned herein may be trademarks of their respective 

owners.

When reselling, applying, or exporting, please comply with export control laws and regulations of China, the United 

States, the United Kingdom, the European Union, and other relevant countries, regions, and international 

organizations.

Unless explicitly stated in writing, UMW products are not intended for use in medical, life-saving, or life-sustaining 

applications, nor for any other applications where product failure could result in personal injury or death. If customers 

use or sell the product for such applications without explicit authorization, they assume all associated risks.

When applying our products, please do not exceed the maximum rated values, as this may affect the reliability of the 

entire system. Under certain conditions, any semiconductor product may experience faults or failures. Buyers are 

responsible for adhering to safety standards and implementing safety measures during system design, prototyping, 

and manufacturing when using our products to prevent potential failure risks that could lead to personal injury or 

property damage.

11.Disclaimer
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