
                                                                                          

 

http://www.union-ic.com Rev.01       1/17 Oct.2026 

                UM3221B 
 

3V to 5.5V, 1T/1R, 250kbps,  

RS-232 Transceivers with Automatic power-down Mode 
 

UM3221B TSSOP16/SSOP16 

 

1 Description 
 

The UM3221B consists of 1 driver/1 receiver with dedicated enable pin, and a dual charge-pump 

circuit with ±8kV ESD protection. The charge pump needs four small external capacitors that allows 

operation from a single 3V to 5.5V supply. The device meets the requirements of TIA/EIA-232F 

and provides the electrical interface between an asynchronous communication controller and the 

serial-port connector. The device operates at up to 250 kbps and a maximum of 30V/μs driver output 

slew rate. 

 

The UM3221B features flexible control options for power management when the serial port is 

inactive. The automatic power-down feature functions when FORCEON is low and nFORCEOFF 

is high. During this mode of operation, if the device does not sense a valid RS-232 signal on the 

receiver input, the driver output is disabled and achieve extremely low current consumption. The 

nINVALID output enters low state to notify the user if an RS-232 signal is present at the receiver 

input. 

 

The UM3221B is available in TSSOP16 and SSOP16 packages. The operating ambient temperature 

is from -40°C to 125°C. 

 

2 Features 
 

 

 Meets the requirements of TIA/EIA-232F 

standards 

 3V to 5.5V supply voltage 

 1 transmitter, 1 receiver for RS-232 port 

 Operates up to 250 kbps 

 External capacitors: 4 × 0.1 μF 

 ESD protection:  

 ±8kV Human Body Model 

 ±8kV IEC61000-4-2 Contact Discharge 

 Automatic power-down feature 

automatically disables drivers for power 

savings 

 Extended ambient temperature range: 

-40°C to 125°C 

 Available in TSSOP16 and SSOP16 

packages 

 

 

3 Applications 
 

 

 Industrial PCs 

 Wired networking 

 Notebooks 

 PDAs 

 Data center and enterprise computing 

  



                                                                                          

 

http://www.union-ic.com Rev.01       2/17 Oct.2026 

                UM3221B 
 

4 Simplified Schematic 
 

Power 

&

Logic 

Control

3V to 5.5V

nEN [RX]

FORCEON

nFORCEOFF

TXT1IN T1OUT

RX R1INR1OUT

StatusnINVALID

 
 

5 Selection Guide 
 

Part Number 

VCC 

Supply 

(V) 

RS-232 

Transceivers 

Number 

Automatic  

Power-down 

RS-232 Transceivers 

Data Rate 

(Mbps) 

UM3221B 3 to 5.5 1T / 1R Yes 0.25 

 

6 Ordering Information 

 

Part Number Mark Code Package Type Shipping Qty 

UM3221BEEAE UM3221BEEAE SSOP16 2000pcs/13Inch Tape & Reel 

UM3221BEEUE UM3221BEEUE TSSOP16 3000pcs/13Inch Tape & Reel 
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7 Pin Configuration and Function 
 

8

7

6

5

4

3

2

1

UM3221B

16

9

10

11

12

13

14

15

nEN

C1+

V+

C1-

C2+

C2-

V-

R1IN

T1OUT

GND

VCC

nFORCEOFF

FORCEON

nINVALID

R1OUT

T1IN

 

Pin #1 ID

UM3221BEEAE

XX

 
XX: Week Code 

UM3221BEEAE 

SSOP16 

Pin #1 ID

UM3221BEEUE

XX

 
XX: Week Code 

UM3221BEEUE 

TSSOP16 
 

Table 7-1. Pin Functions 
 

Pin No. Pin Name Function 

1 nEN 
Receiver enable, Active low. High input sets R1OUT to high 

impedance. 

2 C1+ Positive terminals of voltage-doubler charge pump capacitor. 

3 V+ Positive voltage generated by the charge pump. 

4 C1- Negative terminals of voltage-doubler charge pump capacitor. 

5 C2+ Positive terminals of inverting charge pump capacitor. 

6 C2- Negative terminals of inverting charge pump capacitor. 

7 V- Negative voltage generated by the charge pump. 

8 R1IN RS-232 receiver input. 

9 R1OUT RS-232 receiver output. 

10 nINVALID 
Output of the valid signal detector. nINVALID is enabled high if a 

valid RS-232 level is present on any receiver inputs. 

11 T1IN RS-232 driver input 

12 FORCEON Automatic power-down control input. 

13 T1OUT RS-232 driver output 

14 GND Ground. 

15 VCC +3.0V to +5.5V supply voltage input. 

16 nFORCEOFF Automatic power-down control input. 
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8 Specifications 
 

8.1 Absolute Maximum Ratings (Note 1) 
 

Symbol Parameter Conditions Min Max Unit 

VCC Supply Voltage on VCC VCC to GND -0.5 6.0 V 

V+ 
Charge pump positive-output 

supply voltage 
V+ to GND -0.3 7.5 V 

V- 
Charge pump negative-output  

supply voltage 
V- to GND -7.5 0.3 V 

ICC DC Vcc or GND current  -100 100 mA 

VI Input voltage 

T1IN, nEN, 

nFORCEOFF, 

FORCEON to GND 

-0.3 6 V 

R1IN to GND -25 25 V 

VO Output voltage 

T1OUT to GND -13.2 13.2 V 

R1OUT, nINVALID 

to GND 
-0.3 VCC+0.3 V 

VESD 

Human-body model (HBM), 

per ANSI/ESDA/JEDEC JS-

001 

T1OUT, R1IN pins -8 8 kV 

Contact discharge,  

per IEC 61000-4-2 
T1OUT, R1IN pins -8 8 kV 

 Short-Circuit Duration T1OUT pin Continuous  

TSTG Storage temperature  -65 150 ℃ 

 

Note 1: Stresses beyond those listed under Absolute Maximum Ratings may cause permanent 

damage to the device. These are stress ratings only, which do not imply functional operation of the 

device at these or any other conditions beyond those indicated under Recommended Operating 

Conditions. Exposure to absolute-maximum-rated conditions for extended periods may affect 

device reliability. 
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8.2 Recommended Operating Conditions 
 

Symbol Parameter Conditions Min Typ Max Unit 

VCC Bus supply voltage  3  5.5 V 

DR Data rate    250 kbps 

TA Operating ambient temperature  -40  125 °C 

 

8.3 Thermal Information 

 

Symbol Parameter Value Unit 

RθJA 
Junction to ambient thermal 

resistance 

TSSOP16 100.4 °C/W 

SSOP16 87 °C/W 

RθJC(TOP) 
Junction-to-case (top) 

thermal resistance 

TSSOP16 19 °C/W 

SSOP16 26 °C/W 

 

8.4 Electrical Characteristics(Static) 
VCC = 3V to 5.5V, TA = -40°C to 125°C, unless otherwise noted. All typical values are at TA = 25°C. 

 

Symbol Parameter Conditions Min Typ Max Unit 

Supply 

ICC 

Supply current, 
Automatic power-

down enabled 

R1IN open, 

nFORCEOFF = VCC,  

FORCEON = GND, 

T1IN = VCC or GND 

  20 μA 

Supply current,  
Powered off 

R1IN open, 

nFORCEOFF=GND,  

T1IN= VCC or GND 

 1 10 μA 

Supply current,  
Automatic power-

down disabled 

nFORCEOFF = 

FORCEON = VCC,  

T1IN = VCC or GND,  

No load 

 0.6 2.5 mA 
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8.4 Electrical Characteristics(Static) (continued) 
VCC = 3V to 5.5V, TA = -40°C to 125°C, unless otherwise noted. All typical values are at TA = 25°C. 

 

Symbol Parameter Conditions Min Typ Max Unit 

Logic inputs and receiver output 

VIT+ 

Input high voltage on 

T1IN, nEN, 

FORCEON, 

nFORCEOFF pins 

VCC = 3.3V 2.0   

V 
VCC = 5V 2.4   

VIT- 

Input low voltage on 

T1IN, nEN, 

FORCEON, 

nFORCEOFF pins 

VCC = 3.3V   0.8 

V 
VCC = 5V   0.8 

IIL Input leakage current 

VIN= 0V to VCC,  

T1IN, nEN, 

nFORCEOFF, 

FORCEON pins 

  ±20 μA 

IOL 
Output leakage 

current 

Receiver disabled, 

VOUT = 0V to VCC 
 ±0.05 ±10 μA 

VOH 
High-level output 

voltage 
IOUT = -1 mA VCC-0.6 VCC-0.1  V 

VOL 
Low-level output 

voltage 
IOUT = 1.6 mA   0.4 V 

Driver output 

VOUT Output voltage swing 

Driver output loaded 

with 3kΩ to GND, TA 

= +25ºC 

±5.0   V 

IOS 
Output short-circuit 

current 
VOUT = 0V   ±60 mA 

IOL 
Output leakage 

current 

VCC = 0V or 3.0V to 

5.5V, VOUT = ±12V, 

Driver disabled 

  ±25 μA 

Receiver input 

VIN Input voltage range  -25  25 V 

VIT+ 
Positive-going input 

threshold voltage 

VCC = 3.3V  1.5 2 V 

VCC = 5V  2 2.4 V 

VIT- 
Negative-going input 

threshold voltage 

VCC = 3.3V 0.8 1.15  V 

VCC = 5V 0.8 1.6  V 

VHYS 
Input hysteresis  

(VIT+ – VIT–) 
  0.4  V 

RI Input resistance  3 5 7 kΩ 

Automatic power-down characteristics 

VOH 
High-level output 

voltage 

nINVALID pin,  

IOUT = -1 mA 
VCC-0.6   V 

VOL 
Low-level output 

voltage 

nINVALID pin, 

IOUT = 1.6 mA 
  0.4 V 
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8.5 Switching Characteristics 
VCC = 3V to 5.5V, TA = -40°C to 125°C, unless otherwise noted. All typical values are at TA = 25°C. 

 

Symbol Parameter Conditions Min Typ Max Unit 

Timing characteristics 

DR Data Rate 
RL=3kΩ to 7kΩ,CL=150pF to 

1000pF 
250   kbps 

Transmitter switching characteristics 

tPHL, tPLH 
Transmitter 

propagation delay 

RL=3kΩ, CL=1000pF, 

see Figure 9-2 
 0.9  s 

tSK(P) Driver pulse skew 
| tPHL – tPLH |, CL = 1000 pF, RL = 

3 kΩ, see Figure 9-2 
 0.23  s 

SR(TR) 
Slew rate,  

transition region 

VCC = 3.3V, RL = 3kΩ, CL = 

150pF to 2500pF, TA = 25°C, 

measurements taken from -3.0V 

to +3.0V or +3.0V to -3.0V, 

see Figure 9-1 

4  30 V/μs 

Receiver switching characteristics 

tPHL, tPLH 
Receiver 

propagation delay 

time 

CL = 150pF, see Figure 9-3  0.23  μs 

tEN 
Receiver output 

enable time 

CL = 150 pF, RL = 3 kΩ,  

see Figure 9-4 
 20  ns 

tDIS 
Receiver output 

disable time 
CL = 150 pF, RL = 3 kΩ,  

see Figure 9-4 
 50  ns 

tSK(P) 
Receiver pulse 

skew 

| tPHL – tPLH |, CL = 150 pF,  

see Figure 9-3 
 90  ns 

Automatic power-down status characteristics 

tEN 

Receiver 

Threshold to 

Driver Enabled 

see Figure 9-5  12  μs 

tVALID 

Receiver positive 

or negative 

threshold to 

nINVALID high 

see Figure 9-5  0.5  μs 

tINVALID 

Receiver positive 

or negative 

threshold to 

nINVALID low 

see Figure 9-5  30  μs 
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9 Parameter Measurement Information  
 

Input

Output

tTHL

VCC

0V

tTLH

3V

-3V

3V

-3V

VOH

VOL

VOLTAGE WAVEFORMS

Generator

(see Note B) 50Ω

VCC

nFORCEOFF

RL

CL

(see Note A)

RS-232

Output

TEST CIRCUIT TLHTHL tort

V
TRSR

6
)( 

NOTES: A. CL includes probe and jig capacitance.

               B. The pulse generator has the following characteristics: ZO=50Ω, 50% duty cycle, tr≤10ns, tf≤10ns.
 

Figure 9-1. Transmitter Slew Rate 
 

Generator

(see Note B) 50Ω

VCC

nFORCEOFF

RL

CL

(see Note A)

RS-232

Output

TEST CIRCUIT

Input

Output

tPHL

VCC

0V

tPLH

50%

VOH

VOL

VOLTAGE WAVEFORMS

VCC/2

50%

VCC/2

NOTES: A. CL includes probe and jig capacitance.

               B. The pulse generator has the following characteristics: PRR=250kbit/s, ZO=50Ω, 50% duty cycle, tr≤10ns, tf≤10ns.
 

Figure 9-2. Transmitter Pulse Skew 
 

Generator

(see Note B) 50Ω

VCC

nFORCEOFF

CL

(see Note A)

Output

TEST CIRCUIT

VCC or 0V

FORCEON Input

Output

tPHL

3V

-3V

tPLH

50%

VOH

VOL

VOLTAGE WAVEFORMS

1.5V

50%

1.5V

NOTES: A. CL includes probe and jig capacitance.

               B. The pulse generator has the following characteristics: ZO=50Ω, 50% duty cycle, tr≤10ns, tf≤10ns.
 

Figure 9-3. Receiver Propagation Delay Times 
 

Generator

(see Note B)
50Ω

3V or 0V

nEN

CL

(see Note A)

TEST CIRCUIT

VCC or 0V

FORCEON

Output

RL

GND

S1

VCC

Input VCC/2 VCC/2

VCC

0V

tPHZ

(S1 at GND)

tPZH

(S1 at GND)

VOH

Output
90%

tPLZ

(S1 at VCC)

tPZL

(S1 at VCC)

50%

50%

VOL
10%

Output

VOLTAGE WAVEFORMS

NOTES: A. CL includes probe and jig capacitance.

               B. The pulse generator has the following characteristics: ZO=50Ω, 50% duty cycle, tr≤10ns, tf≤10ns.

              C. tPLZ and tPHZ are the same as tdis.

              D. tPZL and tPZH are the same as ten.

 
Figure 9-4. Receiver Enable and Disable Times 
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9 Parameter Measurement Information (continued) 
 

Generator

(see Note B) 50Ω

nFORCEOFF

CL=30pF

(see Note A)

ROUT

TEST CIRCUIT

FORCEON

Auto-

powerdown

NOTES: A. CL includes probe and jig capacitance.

               B. The pulse generator has the following characteristics: PRR=5kbit/s, ZO=50Ω, 50% duty cycle, tr≤10ns, tf≤10ns.

nINVALID

Receiver

Input

2.7V

-2.7V

2.7V
3V

0V

0V

-2.7V
-3V

50% VCC 50% VCC

VCC

0V
nINVALID

Output

V+

V-

Driver

Output

≈V+

≈V-

0.3V

0.3V
0V

VCC

VOLTAGE WAVEFORMS

tINVALID tVALID

tEN

Indeterminate

Indeterminate

Valid RS-232 Level, nINVALID High

If Signal Remains Within This Region 

For More Than 30µs, nINVALID Is Low*

Valid RS-232 Level, nINVALID High

* Auto powerdown disables transmitters and reduces supply 

current to 1µA.

2.7V

0.3V

0V

-0.3V

-2.7V

TOUTTIN

 
Figure 9-5. nINVALID Propagation Delay Times and Supply Enabling Time  
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10 Detailed Description 
 

10.1 Overview 
 

The UM3221B is a 1-driver and 1-receiver RS-232 interface device ideal for portable or handheld 

applications. All RS-232 inputs and outputs are protected to ±8 kV using the Human Body Model. 

The charge pump requires only four small 0.1μF capacitors for operation from a 3V to 5.5V supply. 

The UM3221B is capable of running at data rates up to 250 kbps, while maintaining RS-232-

compliant output levels.  

 

Automatic power-down can be disabled when FORCEON and nFORCEOFF are high. With 

automatic power-down enabled, the device activates automatically when a valid signal is applied to 

any receiver input which is an ideal choice for power sensitive designs. The device can 

automatically power down the driver to save power when the R1IN input is unpowered.  

 

nINVALID is high (valid data) if receiver input voltage is greater than 2.7 V or less than -2.7 V, or 

has been between -0.3 V and 0.3 V for less than 30 μs. nINVALID is low (invalid data) if receiver 

input voltages are between -0.3 V and 0.3 V for more than 30 μs. Refer to Figure 9-5 for receiver 

input levels. 

 

10.2 Functional Block Diagram 

 

Power 

&

Logic 

Control

3V to 5.5V

nEN [RX]

FORCEON

nFORCEOFF

TXT1IN T1OUT

RX R1INR1OUT

StatusnINVALID

 
 

Figure 10-1. UM3221B Block Diagram 
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10.3 Feature Description 
 

10.3.1 Power 

 

The power block increases, inverts, and regulates voltage at V+ and V- pins using a charge pump 

that requires four external capacitors. Auto-power-down feature for driver is controlled by 

FORCEON and nFORCEOFF inputs. Receiver is controlled by nEN input. See Table 10-1 and 

Table 10-2. When the UM3221B is unpowered, it can be safely connected to an active remote RS-

232 device for its robust port protection. 

 
10.3.2 RS-232 Status 

 

The nINVALID output goes low when R1IN input is unpowered for more than 30 μs. The 

nINVALID output goes high when receiver has a valid input. The nINVALID output is active when 

VCC is powered irregardless of FORCEON and nFORCEOFF inputs (see Table 10-3). 

 

10.3.3 Device Functional Modes 

 

Table 10-1, Table 10-2 and Table 10-3 show the behavior of the driver, receiver, and nINVALID 

features under all possible relevant combinations of inputs. 
 

Table 10-1. Transmitter (Note 1) 
 

Inputs Output 
Transmitter 

Status T1IN FORCEON nFORCEOFF 
Valid RIN 

RS-232 level 
T1OUT 

X X L X Z Powered off 

L H H X H 
Normal 

operation 

with 

automatic 

power down 

disabled 

H H H X L 

L L H Yes H 
Normal 

operation 

with 

automatic 

power down 

enabled 

H L H Yes L 

L L H No Z Powered off 

by automatic 

power down 

feature H L H No Z 

 

Note 1: H=high level, L=low level, X=irrelevant, Z=high impedance, Yes = |RIN| > 2.7 V, No = 

|RIN| <0.3 V 
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10.3.3 Device Functional Modes (continued) 

 
Table 10-2. Receiver (Note 1) 

 

Inputs Output 

Receiver Status 
R1IN nEN 

Valid RIN 

RS-232 level 
R1OUT 

X H X Z Output off 

L L X H 

Normal operation H L X L 

Open L No H 

 

Note 1: H = high level, L = low level, X = irrelevant, Z = high impedance (off), Open = input 

disconnected or connected driver off. 

 

Table 10-3. nINVALID (Note 1) 

 

Inputs Output 

R1IN FORCEON nFORCEOFF nEN nINVALID 

L X X X H 

H X X X H 

Open X X X L 

 

Note 1: H = high level, L = low level, X = irrelevant, Z = high impedance (off), Open = input 

disconnected or connected driver off. 
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11 Application and Implementation 

 

11.1 Application Information 
 

The UM3221B line driver and receiver is a specialized device for 3V to 5.5V RS-232 

communication applications. In many portable or handheld applications, an RS-232 cable can be 

disconnected or a connected peripheral can be turned off. Under these conditions, the internal charge 

pump and the drivers will be shutdown. Otherwise, the system automatically comes online. This 

feature allows design engineers to address power saving concerns without major design changes.  

 

11.2 Typical Application 

 
R1OUT and T1IN can connect to UART or general purpose logic lines. FORCEON and 

nFORCEOFF may be connected general purpose logic lines or tied to ground or VCC. nINVALID 

may be connected to a general purpose logic line or left unconnected. R1IN and T1OUT lines 

connect to a RS-232 connector or cable. T1IN, nEN, FORCEON and nFORCEOFF inputs must not 

be left unconnected. 

 

VCC

C1+

C1-

C2+

C2-

Charge

Pump

V-

V+C1

C2

C3

C4

CBYPASS

0.1 μF

3V to 5.5V

FORCEON

nFORCEOFF

Auto

Powerdown
nINVALID

T1IN T1OUT

5kΩ
R1OUT R1IN

GND

Charge Pump

Outputs

RS-232 OutputLogic Input

RS-232 InputLogic Output

nEN

 
 

VCC C1 (μF) C2, C3 and C4 (μF) 

3.3 V ± 0.3 V 0.1 0.1 

5 V ± 0.5 V 0.047 0.33 

3 V to 5.5 V 0.1 all = 0.47 or all = 0.1 

 

Figure 11-1. Typical Operating Circuit and Capacitor Values 
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12 Package Information 

 

TSSOP16 
 

Outline Drawing 

Pin #1 ID

D
E

1

e
b

E

A
2

A

A
1

θL

L1

c

Top View End View

Side View

 

 

DIMENSIONS 

Symbol 
MILLIMETERS INCHES 

Min Typ Max Min Typ Max 

A - - 1.20 - - 0.048 

A1 0.05 - 0.15 0.002 - 0.006 

A2 0.80 - 1.05 0.032 - 0.042 

b 0.19 - 0.30 0.008 - 0.012 

c 0.09 - 0.20 0.004 - 0.008 

D 4.80 - 5.10 0.192 - 0.204 

E 4.30 4.40 4.50 0.172 0.176 0.180 

E1 6.20 6.40 6.60 0.248 0.256 0.264 

e 0.65BSC 0.026BSC 

L 0.45 0.60 0.75 0.018 0.024 0.030 

L1 1.00REF 0.039REF 

θ 0° - 8° 0° - 8° 

 

Land Pattern 

0.65

5
.8

0

0.35

1
.3

5

 

 

 

 

 

 

 

 

 

 

 

NOTES:  

1. Unit: mm. 

2. General tolerance ±0.05mm unless otherwise  

specified. 

3. The layout is just for reference. 
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SSOP16 
Outline Drawing 

A

A
1

Pin #1 ID

L

c

θ

Top View End View

Side View

D

E
1 E

b
e

 

 

DIMENSIONS 

Symbol 
MILLIMETERS INCHES 

Min Typ Max Min Typ Max 

A - - 2.00 - - 0.079 

A1 0.05 - - 0.002 - - 

b 0.22 0.30 0.38 0.009 0.012 0.015 

c 0.09 0.17 0.25 0.004 0.007 0.010 

D 5.90 6.20 6.50 0.232 0.244 0.256 

E 5.00 5.30 5.60 0.197 0.209 0.220 

E1 7.40 7.80 8.20 0.291 0.307 0.323 

e 0.65BSC 0.026BSC 

L 0.55 - 1.05 0.022 - 0.042 

θ 0° - 8° 0° - 8° 

 

Land Pattern 

0.65

7
.0

5

0.35

1
.5

5

 

 

 

 

 

 

 

 

 

 

 

 

 

 

NOTES:  

1. Unit: mm. 

2. General tolerance ±0.05mm unless otherwise 

specified. 

3. The layout is just for reference. 
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13 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 

UM3221BEEAE SSOP16 16 mm 4 mm 12 mm 330 mm Q1 

UM3221BEEUE TSSOP16 16 mm 4 mm 8 mm 330 mm Q1 
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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:  

https://www.union-ic.com/Quality.html 
 

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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