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UM2102 

用于开漏和推挽应用的2位双向电压电平转换器 

UM2102S SOT23-6 
 
描述 
 

UM2102S 允许在 1.5V 和 5V 之间进行双向电压转换而无需使用方向引脚。UM2102S 不是

一个总线缓冲器，不能在两侧连接时提供两个电平变换和物理隔离总线任一侧的电容。

UM2102S 仅在 VREF 管脚连接到接地时才会隔离两侧。 

 

转换器两侧都需要上拉电阻，以便在转换器总线上提供逻辑高电平。这些上拉电阻的大小

取决于系统。除 SMBus 设备外，该器件还可与标准模式、快速模式和快速模式增强型 I2C

总线设备配合使用。最大频率取决于 RC 时间常数，但一般支持>2MHz。 

 

当 SDA1 或 SDA2 端口为低电平时，通道处于导通状态，SDA1 和 SDA2 端口之间存在低电

阻连接。假设 SDA2 端口为更高的电压，当 SDA2 端口为高电平时，SDA1 端口上的电压

限制在 VCCA设置的电压范围内。当 SDA1 端口为高电平时，上拉电阻会将 SDA2 端口拉至

漏极上拉电源电压 (VCCB)。这一功能允许在用户选择的较高和较低电压之间进行无缝转换，

而无需进行方向控制。SCL1/SCL2 通道也可用作 SDA1/SDA2 通道。 

 

所有通道具有相同的电特性，输出间的电压或传输延迟具有最小的偏差。由于开关是对称

制造的，所以这有利于分离式晶体管电压变换解决方案。变换器为低电压器件提供极佳的

ESD 保护并同时保护低 ESD 抗性器件。 

 

应用  

 

特性  

 

 SPI, SMBus和 I2C电平转换 

 低电压ASIC电平转换 

 智能读卡器 

 手机支架 

 便携式POS系统 

 便携式通信设备 

 低成本串行接口 

 蜂窝电话 

 GPS 

 通信设备 

 最大传播延迟小于3.5ns，可支持标准模式

和快速模式 I2C 总线设备及多个主设备 

 开路漏极I2C总线I/O端口（SCL1、SDA1、

SCL2和SDA2） 

提供双向电压转换，无方向引脚 

 输入和输出端口之间的低至3.0Ω导通状

态带来更少的信号失真  

 5V 耐压I2C总线I/O端口，支持混合模式

信号操作 

 无锁定操作 

 直通引出线便于印刷电路板走线排布 

 ESD保护：  

 根据JESD22-A114，HBM 超过2000V 

 根据JESD22-A115，MM 超过200V 

 根据JESD22-C101，CDM 超过1000V 

 可用的封装：SOT23-6  
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UM2102 

Pin Configurations                   Top View 

 

Pin Description 

 

Pin Number Name Function 

1,6 SDA2,SCL2 
High-voltage side; connected to VCCB through a pull-up 

resistor 

2 GND Ground(0V) 

3,4 SDA1,SCL1 
Low-voltage side; connected to VCCA through a pull-up 

resistor 

5 VREF 
Connected to VCCA to enable the chip and connected to GND 

to isolate the bus 

 

Ordering Information 

 

Part Number Packaging Type Marking Code Shipping Qty 

UM2102S SOT23-6 UCD 
3000pcs/7Inch 

Tape & Reel 

 

(Top View) 

 

 

SCL2SDA2

VREFGND

SCL1SDA1

1

2
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46 5

UCD M

 
 

M: Month Code 

UM2102S 

SOT23-6 
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Absolute Maximum Ratings (Note 1) 

Over operating free-air temperature range (unless otherwise noted) 

 

Symbol Parameter Value Unit 

VREF Reference Voltage  -0.5 to +6 V 

VI Input Voltage -0.5 (Note 2) to +6 V 

VI/O Voltage on an Input/Output Pin -0.5 (Note 2) to +6 V 

Ich Channel Current (DC) +128 mA 

IIK Input Clamp Current VI＜0V -50 mA 

Tstg Storage Temperature Range -65 to +150 °C 

 

Note 1: Stresses beyond those listed under "absolute maximum ratings" may cause permanent 

damage to the device. These are stress ratings only and functional operation of the device 

at these or any other conditions beyond those indicated under "recommended operating 

conditions" is not implied. Exposure to absolute-maximum-rated conditions for extended 

periods may affect device reliability. 

Note 2: The input and input/output negative voltage ratings may be exceeded if the input and 

input/output clamp current ratings are observed. 

 

Recommended Operating Conditions  

 

Symbol Parameter Conditions Min Max Unit 

VI/O 
Voltage on an Input/  

Output Pin 

SCL1, SDA1,  

SCL2, SDA2 
0 5 V 

VREF (Note 3) Reference Voltage  0 3.6 V 

Isw(pass) Pass Switch Current   64 mA 

Tamb Ambient Temperature 
Operating in  

Free-Air 
-40 +85 °C 

Note 3: VREF (VCCA)≤VCCB −1 V for best results in level shifting applications. 

http://www.union-ic.com/
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Electrical Characteristics  
Tamb=−40°C to +85°C, unless otherwise specified. 

 

Symbol Parameter Conditions Min 
Typ 

(Note 4) 
Max Unit 

VIK Input Clamping Voltage II=−18mA; VREF=0V   -1.2 V 

IIH 
HIGH-Level 

Input Current 

VI=5V;   

VREF=0V 
 

 
5 μA 

Cio(off) 
Off-State Input/Output 

Capacitance 

SCLn, SDAn;  

VO=0V or 

3V;VREF=0V 

 10 12.2 pF 

Cio(on) 
On-State Input/Output 

Capacitance   

SCLn, SDAn;  

VO=0V or 

3V;VREF=3V 

 8 12 pF 

Ron  
ON-State Resistance 

(Note 5) 

SCLn, 

SDAn;  

(Note 6) 

VI=0; 

IO=64mA 

VREF=4.5V    2.0 5.0 

Ω  

 

VREF=3V    2.4 6.0 

VREF=2.3V       3.1 8.0 

VREF=1.5V  11 32 

SCLn, 

SDAn; 

VI=2.4V; 

IO=15mA 

VREF=4.5V  4.6 7.5 

VREF=3V  50 80 

SCLn, 

SDAn; 

VI=1.7V; 

IO=15mA 

VREF=2.3V  50 80 

Note 4：All typical values are at Tamb=25°C.  

Note 5：Measured by the voltage drop between the SCL1 and SCL2, or SDA1 and SDA2 

terminals at the indicated current through the switch.  

ON-state resistance is determined by the lowest voltage of the two terminals.  

Note 6：Guaranteed by design.  
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Switching Characteristics (Translating Down) 
Over recommended operating free-air temperature range (unless otherwise noted). Values 

guaranteed by design. 

 

Symbol Parameter 
Test 

Conditions 

CL=50pF CL=30pF CL=15pF 
Unit 

Min Max Min Max Min Max 

VREF = 2.3V; VIH = 3.3V; VIL = 0V; VM =1.15V(see Figure 1). 

tPLH 

LOW to HIGH 

Propagation 

Delay 

from 

(Input) 

SCL2 or 

SDA2  

to (Output) 

SCL1 or 

SDA1. 

0 2.5 0 1.7 0 1.2 ns 

tPHL 

HIGH to LOW 

Propagation 

Delay 

0 2.5 0 2.0 0 1.3 ns 

VREF =1.5V; VIH = 2.5V; VIL = 0V; VM = 0.75V (see Figure 1). 

tPLH 

LOW to HIGH 

Propagation 

Delay 

from 

(Input) 

SCL2 or 

SDA2  

to (Output) 

SCL1 or 

SDA1. 

0 2.5 0 1.7 0 1.2 ns 

tPHL 

HIGH to LOW 

Propagation 

Delay 

0 3.0 0 2.0 0 1.3 ns 

 

Switching Characteristics (Translating Up) 
Over recommended operating free-air temperature range (unless otherwise noted). Values 

guaranteed by design. 

 

Symbol Parameter 
Test 

Conditions 

CL=50pF CL=30pF CL=15pF 
Unit 

Min Max Min Max Min Max 

VREF = 2.3V; VIH = 2.3V; VIL = 0V; VTI = 3.3V; VM =1.15V ; RL =300 Ω (see Figure 1). 

tPLH 

LOW to HIGH 

Propagation 

Delay 

from 

(Input) 

SCL1 or 

SDA1  

to (Output) 

SCL2 or 

SDA2. 

0 2.35 0 1.5 0 1.0 ns 

tPHL 

HIGH to LOW 

Propagation 

Delay 

0 3.35 0 2.25 0 1.4 ns 

VREF =1.5V; VIH = 1.5V; VIL = 0V; VTI = 2.5V; VM = 0.75V ; RL =300 Ω (see Figure 1). 

tPLH 

LOW to HIGH 

Propagation 

Delay 

from 

(Input) 

SCL1 or 

SDA1  

to (Output) 

SCL2 or 

SDA2. 

0 2.35 0 1.5 0 1.0 ns 

tPHL 

HIGH to LOW 

Propagation 

Delay 

0 3.5 0 2.5 0 1.5 ns 
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CL

S2(OPEN)

S1

RL

VTT

from output under test

input

output

VM

VIH

VIL

VOH

VOL

VM VM

VM

a. Load circuit                                                                       b. Timing diagram; high-impedance scope probe used

    S1 = translating up; S2 = translating down.

    CL includes probe and jig capacitance.

    All input pulses are supplied by generators having the following characteristics: PRR ≤ 10 MHz; Zo = 50 Ω; tr ≤ 5 ns; tf ≤ 5 ns.

    The outputs are measured one at a time, with one transition per measurement.

Fig 1. Load circuit for outputs

 
Typical Application Circuit 
 

Vcc

SCL

I
2
C-BUS

MASTER

SDA

GND

UM2102S

5

4

3

2

1

6
SW

SW

GND

RPU RPU

SCL1

SDA1

VREF

VCCA=1.8V
(1)

Vcc
SCL

I
2
C-BUS

DEVICE

SDA

GND

RPU RPU

SCL2

SDA2

VCCB=3.3V
(1)

(1) The applied voltages at VCCA and VCCB should be such that VCCB is at least 1 V higher than VCCA 

for best translator operation.

Figure 2. Typical application circuit (switch always enabled)
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UM2102 

Package Information  

 

SOT23-6 

Outline Drawing 
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DIMENSIONS 

Symbol 
MILLIMETERS INCHES 

Min Typ Max Min Typ Max 

A 1.013 1.15 1.40 0.040 0.045 0.055 

A1 0.00 0.05 0.10 0.000 0.002 0.004 

A2 1.00 1.10 1.30 0.039 0.043 0.051 

b 0.30 - 0.50 0.012 - 0.020 

c 0.10 0.15 0.20 0.004 0.006 0.008 

D 2.82 - 3.10 0.111 - 0.122 

E 1.50 1.60 1.70 0.059 0.063 0.067 

E1 2.60 2.80 3.00 0.102 0.110 0.118 

e 0.95REF 0.037REF 

e1 1.90REF 0.075REF 

L 0.30 - 0.60 0.012 - 0.024 

θ 0° - 8° 0° - 8° 

 

Land Pattern 

0.56

0.95 0.95

2
.3
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1
.2

0

 

 

 

 

 

 

 

 

 

 

 

NOTES:  

1. Compound dimension: 2.92×1.60; 

2. Unit: mm;  

3. General tolerance ±0.05mm unless otherwise  

specified;  

4. The layout is just for reference. 
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Packing Information 

D

 
 

W

P0

Q1 Q2

Q3 Q4

P1

 
 

Part Number Package Type 
Carrier 

Width 

(W) 

Pitch 

(P0) 
Pitch 

(P1) 

Reel Size 

(D) 
PIN 1 

Quadrant 

UM2102S SOT23-6 8 mm 4 mm 4 mm 180 mm Q3 
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GREEN COMPLIANCE 

 
Union Semiconductor is committed to environmental excellence in all aspects of its 

operations including meeting or exceeding regulatory requirements with respect to the use 

of hazardous substances. Numerous successful programs have been implemented to 

reduce the use of hazardous substances and/or emissions. 

All Union components are compliant with the RoHS directive, which helps to support 

customers in their compliance with environmental directives. For more green compliance 

information, please visit:  

http://www.union-ic.com/index.aspx?cat_code=RoHSDeclaration  

 

IMPORTANT NOTICE 
 

The information in this document has been carefully reviewed and is believed to be 

accurate. Nonetheless, this document is subject to change without notice. Union assumes 

no responsibility for any inaccuracies that may be contained in this document, and makes 

no commitment to update or to keep current the contained information, or to notify a 

person or organization of any update. Union reserves the right to make changes, at any 

time, in order to improve reliability, function or design and to attempt to supply the best 

product possible.  
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