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4 Simplified Schematic
VREFiA VREFiB
I I
UMLSF0204
EN
Al SwW B1
I
A2 SwW B2
I
A3 S B3
[
A4 S B4
L
GND
5 Ordering Information
Part Number Mark Code Package Type Shipping Qty
UMLSF0204UE LSF0204 TSSOP14 3000pcs/13Inch Tape & Reel
UMLSF0204H EBE CSP12 1.9%1.4 3000pcs/7Inch Tape & Reel
UMLSF0204QA APD QFN12 1.7=.0 3000pcs/7Inch Tape & Reel
UMLSF0204QS UMLSF0204 | QFN14 3.5>3.5 3000pcs/7Inch Tape & Reel
UMLSF0204DUE LSF0204D TSSOP14 3000pcs/13iInch Tape & Reel
UMLSF0204DH EBF CSP121.9%x1.4 3000pcs/7Inch Tape & Reel
UMLSF0204DQA APE QFN12 1.7x.0 3000pcs/7Inch Tape & Reel
UMLSF0204DQS UMLSF0204D | QFN14 3.5>3.5 3000pcs/7Inch Tape & Reel
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6 Pin Configuration and Function
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6 Pin Configuration and Function (continued)
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6 Pin Configuration and Function (continued)
6.1 Mapping for UMLSF0204H and UMLSF0204DH

Transparent Top View
A B C D

3 Al A2 A3 A4

2 |VREF_B|VREF_A| EN GND

Table 6-1. Pin Functions

Pin Name Function

VREF_A Reference supply voltage.

Al Input/output 1.

A2 Input/output 2.

A3 Input/output 3.

A4 Input/output 4.
GND Ground.

Switch enable input. Referenced to Vrer a.

EN EN is high-active for UMLSF0204; EN is low-active for UMLSF0204D.
NC No connection. Not internally connected.

B4 Input/output 4.

B3 Input/output 3.

B2 Input/output 2.

Bl Input/output 1.

VREF_B Reference supply voltage.
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7 Specifications
7.1 Absolute Maximum Ratings (Note 1)
Symbol Parameter Value Unit
V| Input Voltage (Note 2) -0.5t0 +7 V
Vo Input/output voltage (Note 2) -0.5t0 +7 V
\I]-Isugwgf body model (HBM), per ANSI/ESDA/JEDEC 45000 v
VEsp - —
Charged device model (CDM), per JEDEC specification
JESD22-C101 #2000 1V
Continuous channel current 128 mA
ik Input clamp current [ Vi<0 -50 mA
T, Operating Junction Temperature -40to+150 | T
Tste Storage Temperature -65t0+150 | T

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.

7.2 Recommended Operating Conditions

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

Symbol Parameter Min Max Unit
Vio Input/output voltage 0 55 \Y
VREF A/BEN Reference voltage 0 55 \V;
Ipass Pass transistor current 64 mA
Ta Operating free-air temperature -40 125 <
7.3 Thermal Information
Symbol Parameter Value Unit
TSSOP14 156.9
Ruia Jun_ction—to—ambient thermal CSP12 1.9%1.4 82.7 </W
resistance QFN12 1.7x.0 194.8
QFN14 3.5x3.5 82.2
TSSOP14 81.3
Roscaron Jun_ction-to-case (top) thermal CSP12 1.9%x1.4 0.6 </W
resistance QFN12 1.7>2.0 97.7
QFN14 3.5>3.5 97.2
TSSOP14 99
Ress Junction-to-board thermal resistance glszilllzzllg;:lQ‘:) 1222i.76 <T/IW
QFN14 3.5x3.5 59.2
http://www.union-ic.com Rev.01 6/20 Jun.2025
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7.4 Electrical Characteristics (Note 1)
Over recommended operating free-air temperature range (unless otherwise noted).

Parameter Test Conditions Min Typ Max | Unit
V|K || =-18 mA, VEN =0V -1.2 Vv
|IH V|:5V,VEN:0V 5 uA
Leakage f
lccea Vea agteo rom Vrer 8 =33V, Vrer a=1.8V, 28 10 A
(Note2) |, =" Ven = Vrer 4, lo=0, Vi =3.3V or GND ' H
REF A
lecat] Total Current VREF_B =33V, VREF_A =18V, 0.2 A
CCATICCB | through GND | Ven = Virer a, lo =0, Vi = 3.3V or GND ' K
Control pin Vrer =55V, VrRer A= 4.5V,
Iin current Ven=0V t0 Vrer a, lo =0V H HA
Power Off
Vrer 8= Vrer A =0V, Ven = GND,
lore Leakage lo=0,Vi=5V or GND 03 | 35 | nA
Ci(Rer_aBIEN) Vi=3VoroV 9 pF
Cio(orr) Vo=3Vor0OV,Ven=0V 4.5 6 pF
CIO(ON) Vo=3Vor0V, Ven= VREF_A 9.5 13 pF
High-level 0.7
Vi input voltage | Vrer A=15V 1045V V. \%
for EN pin REF_A
Low-level 0.3%
Vi input voltage | Vrer A=15V 1045V V. \%
for EN pin REF_A
High-level 08X
Vi input voltage | Vrer aA=1.0Vt0 15V V. \%
for EN pin REF_A
Low-level 03%
Vi input voltage | Vrer A=1.0Vt0 15V V. \%
for EN pin REFA
Input
AVA vV transition rise 10 ns/\V/
or fall rate for
EN pin
V=0 V, lo= 64 mA, VREF_A =Ven=3.3 3
V;Vrer =5V
RON V= 0 V, |o =64 mA, VREF_A =Ven = 1.8 4 o)
(Note 3) V;Vrer g =5V
V| =0 V, |o =32 mA, VREFﬁA = VEN =1.0 8
V;Vererg=5V
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7.4 Electrical Characteristics (Note 1) (continued)
Over recommended operating free-air temperature range (unless otherwise noted).
Parameter Test Conditions Min Typ Max | Unit

V=0 V, lo=32 mA, VREF_A =Ven=1.8 4

V;Vererg=5V

V| =0 V, |o =32 mA, VREF_A = VEN =25 4

V,Vrer s =5V

V| =1.8 V, |o =15 mA, VREF_A = VEN = 5
RON 3.3 V; VREF_B =5V

Q

(Note 3) Vi=1.0V, lo =10 MA, Vrer o= Ven = 10

1.8 V; VREF_B =33V

V=0 V, lo= 10 mA, VREF_A =Ven=1.0 6

V; Vrer g =3.3V

V=0 V, lo= 10 mA, VREF_A =Ven=1.0 6.5

V;Vrer g =18V '

Note 1: All typical values are at Ta = 25°C.
Note 2: The actual supply current for UMLSF0204 is Icca + Iccs; the leakage from Vrer B to
Vrer a can be measured on Vrer A and Vrer B pin.
Note 3: Measured by the voltage drop between the A and B terminals at the indicated current
through the switch. On-state resistance is determined by the lowest voltage of the two (A or B)

terminals.

7.5 Switching Characteristics: Translating Down, 3.3V to 1.8 V
VREFiA =1.8 V, VREFﬁB =33 V; VEN =1.8 \/, VPU71 =33 \/, VPU72 =1.8 \/, RL = NA, V[H =33 V,
Vi =0V, Vm = 1.15 V. Over recommended operating free-air temperature range (unless otherwise

noted).
From To CL =50 pF CL=30pF CL=15pF _
Parameter Unit
(Input) | (Output) | Typ | Max | Typ | Max | Typ | Max
teLH 0.8 5.49 0.5 5.29 0.3 5.19 ns
tpHL 0.9 4.9 0.7 4.7 0.5 45 ns
teLz AorB BorA 8.4 18 8.4 16.5 8.3 15 ns
tezL 6.5 45 6.4 40 6.3 37 ns
fmax 50 100 100 MHz
http://www.union-ic.com Rev.01 8/20 Jun.2025
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7.5 Switching Characteristics (continued): Translating Down, 3.3V to 1.2V

VREFﬁA =1.2 V, VREFﬁB =33 V, VEN =1.2 V, VPUJ =33 V, VPU72 =12 V, RL = NA, VIH =33 V,
Vi =0V, Vu =0.85 V. Over recommended operating free-air temperature range (unless otherwise
noted).

From To CL=50pF CL=30pF CL=15pF .
Parameter Unit
(Input) | (Output) | Typ | Max | Typ | Max | Typ | Max
teLH 1.1 4.1 0.7 3.9 0.4 3.8 ns
trHL AorB Bor A 0.8 4.7 0.7 45 0.5 4.3 ns
fmax 50 100 100 MHz

7.5 Switching Characteristics (continued): Translating Up, 1.8 Vto 3.3V

VREF_A =1.8 V, VREF_B =33 V, Ven=1.8 V, VPU_l =33 V, Vpu_z =1.8 V, R =500 Q, V=18 V,
Vi =0V, Vu = 0.9 V. Over recommended operating free-air temperature range (unless otherwise
noted).

From To CL=50 pF CL=30 pF C.=15 pF .
Parameter Unit
(Input) | (Output) | Typ | Max | Typ | Max | Typ | Max
trLH 0.6 5.7 0.4 5.3 0.1 5.13 ns
tPHL 1.6 6.7 1.2 6.4 0.8 5.3 ns
tpLz AorB BorA 10.3 18 9.4 16.5 9 15 ns
trzL 134 45 11.5 40 9.8 37 ns
fmax 50 100 100 MHz

7.5 Switching Characteristics (continued): Translating Up, 1.2 Vto 1.8 V

VREF_A =12 V, VREF_B =1.8 V, Ven=1.2 V, VpU_l =1.8 V, VpU_z =12 V, Ry =500 Q, V=12 V,
Vi =0V, Vu = 0.6 V. Over recommended operating free-air temperature range (unless otherwise
noted).

From To CL=50 pF CL=30 pF C.=15 pF .
Parameter Unit
(Input) | (Output) | Typ | Max | Typ | Max | Typ | Max
trLH 0.8 7.25 0.5 7.05 0.2 6.85 ns
trHL AorB BorA 1.8 7.03 1.4 6.5 1 54 ns
fvmax 50 100 100 MHz
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8 Parameter Measurement Information

V —————— 3.3V
! Input # iy N vy
I I Vi
R. I I
| |
I/ NIV >V
S1 Output Vi Vu
From output O Open _ Vo
under test S2 Translating up
Co
I (see Notepn S\ - —-——- 5V
= Input 7K Vu 5|§ Vm
Load circuit : : Vi
Stage Switch : :_ _____ 2V
Output
Translating up S1 P M Vi RVM
VoL

Translating down| S2

Translating down

Note 1: Cy includes probe and jig capacitance.

Note 2: All input pulses are supplied by generators having the following characteristics: PRR < 10
MHz, Zo = 50Q, tr <2 ns, tr <2 ns.

Note 3: The outputs are measured one at a time, with one transition per measurement.

Figure 8-1. Load Circuit for Outputs

s1 O VRer B
From output 5000 / © Open
under test ) VVYV
—— 15pF
Test S1
tezi/tpL2 Vrer B

Figure 8-2. Load Circuit for Enable/Disable Time Measurement
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8 Parameter Measurement Information (continued)

tr 2.0ns tr 2.0ns
——————————— Veea
90% 90%
Input
(An, Bn) £ 50% 50% N-
10% 10%
GND
__________ Vou
Output
(Bn, An)
VoL
trLH touL
Figure 8-3. Voltage Waveforms tpr, tpar
tr 2.0ns
e 5 Veea
Output enable 90% \ 90%
control EN 50%
10%/ 10% GND

tPZL

—_—_——_——_——_——_—— Vou
Output (An or Bn) \ 0%
Low to off to Low
10%

»
>

< »la
< Lt B

Outputs enabled Outputs disabled Outputs enabled

Figure 8-4. Voltage Waveforms tprz, tpzr

http://www.union-ic.com Rev.01 11/20 Jun.2025


/

%Unian UMLSF0204

SEMICONDUCTOR UMLSF0204D

9 Detailed Description
9.1 Overview

The UMLSF0204 series may be used in level translation applications for interfacing devices or
systems operating at different interface voltages with one another. The devices are ideal for use in
applications where an open-drain driver is connected to the data I/Os. The devices can achieve
100 MHz with the appropriate pull-up resistors and layout. What’s more, the UMLSF0204 may
also be used in applications where a push-pull driver is connected to the data I/Os.

9.2 Functional Block Diagram

UMLSF0204
_____________ -
' |
| 200k QI
| AN i VREF_B
: L |
| |
| |
VREF_A ' :
|
|
: | Level Converter II } EN
|
|
! |
: | |
|
' |
' |
Al t | Bl
I 4
|
| —1
' |
' |
A2 : — B2
1 |
| 1
|
' |
|
A3 I : B3
|
| |
' |
' |
' |
A4 } I B4
L - ___ 4

Figure 9-1. UMLSF0204 Block Diagram
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10 Feature Description

10.1 Support High Speed Translation, Greater than 100MHz
The UMLSF0204 series support more consumer or telecom interfaces (MDIO or SDIO).
10.2 Bidirectional Voltage Translation Without DIR Terminal

The UMLSFO0204 series support automatic direction voltage translation that minimizes system
effort to develop voltage translation for bidirectional interface (PMBus, I°C, or SMbus).

10.3 5V Tolerance on 10 Port and 125°C Support

The UMLSF0204 series feature 5V tolerance and -40°C to 125°C operating temperature range that
compliant with TTL levels in industrial and telecom applications.

10.3 Iorr Supports Partial Power Down Mode Operation

When Vger 4, Vrer B = 0, all of data pins and EN pin are Hi-Z, inhibiting current backflow into
the device.

EN logic circuit is supplied by Vrer 4, once Vgrer o power up first and all of data pins are
unknown state until Vrer g and EN ready. No power sequence is required to enable UMLSF(0204
and operate function normally.

10.4 Functional Modes

Table 10-1 lists the device functional modes of the UMLSF0204x.

Table 10-1. Function Table

Input EN terminal Function
UMLSF0204 UMLSF0204D
H An, Bn channel Enabled Hi-Z
L Hi-Z An, Bn channel Enabled

http://www.union-ic.com Rev.01 13/20 Jun.2025
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11 Application Information

11.1 Application Information

The UMLSF0204 series are suitable for open-drain or push-pull interface like GPIO, SPI. MDIO,
SMBus, PMBus, I>°C, UART, SVID.

11.2 Typical Applications

The UMLSF0204 series are suitable for open-drain or push-pull interface like GPIO, SPI. MDIO,
SMBus, PMBus, I>°C, UART, SVID.

spa Vee

Sensor
SCL

VpU A:1.8V VREF—A:]"SV VREF—B:3'3V VpU B:3.3V
' % ;EN é % '
1 A1 BL [
Vee gpale > SW >
Master A2 | B2
SCL|« > SwW <
I
A B
3 SW 3
[
A4 B4
SW
L
GND

Figure 11-1. UMLSF0204 I°C Bidirectional Translation
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Package Information

TSSOP14
Outline Drawing
DIMENSIONS
MILLIMETERS INCHES
Symbol - -

Min | Typ [ Max | Min | Typ | Max
0 A - - 120 - - o047
RAAAAAR - At [oos| - [o1s[o0002] - [o.006
A2 090100/ 120500350039 [0.041
] ) A3 | 034]044] 054 [0013]0017 [0.021
b |o20[ - [o0280008] - [oowuL
Q c |o1| - [o019]0004] - o007
ﬁ ﬁ‘HHHHH_ 3 D |[486]496]5.06[0.191]0.195] 0199
Tl alle e E | 430|440/ 450 |0.169 [ 0173 | 0.177
Top View e EL | 620|640 | 6.60 | 0.244 | 0.252 | 0.260

” e 0.65BSC 0.026BSC
= s L |o045]060] 075 [ 0018|0024 | 0.030

o L1 1.00REF 0.039REF

Side View " L2 0.25BSC 0.010BSC
01 0°c] - [ 8= o= | - g°
02 | 10°] 12°] 14°| 10° | 12° | 14°
03 | 10°] 12| 14°| 10° | 12° | 14°

Land Pattern

1.40

RUliiie

5.75

NOTES:
1. Compound dimension: 4.96x4.40;
2. Unit: mm;

V_H_HH H H H - 3. General tolerance £0.05mm unless otherwise
' specified;
ol |

"% 03 4. The layout is just for reference.
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CSP12 1.9x1.4
Outline Drawing
DIMENSIONS
MILLIMETERS INCHES
Symbol - -
Min | Typ [ Max | Min Typ Max
oo e o A A - - |os8| - - 0.027
QO Q’%ﬂ AL | 0210231 0.24 | 0.0083 | 0.0091 | 0.0094
: O 0 O- . A2 0.40 | 0.42 | 0.44 | 0.0157 | 0.0165 | 0.0173
_ ?OMO'? b 027 | 030 [ 032 | 0.011 | 0.012 | 0.013
Top View , Bottom View C 0.50TYP 0.020TYP
( B D [18] - [190]o0072| - |o0075
T v D1 1.50TYP 0.059TYP
E [132] - [140[o0052 | - | 0055
E1l 1.00TYP 0.039TYP
e 0.50TYP 0.020TYP
Land Pattern
_A_@'"@'_@_‘( 5 12x$0.24
b I [ | [
0 0-0-0
_@_@_@_@ NOTES:
1250, 1. Bump is Lead Free Sn/Ag/Cu.
2. Unit: mm.
3. Non-solder mask defined copper landing pad.
4. Laser Mark on silicon die back; back-lapped.
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QFN12 1.752.0
Outline Drawing
DIMENSIONS
« D . MILLIMETERS INCHES
N - g f Symbol . :
1 U ] Min | Typ | Max | Min | Typ | Max
QI% ‘ A 0.4510.50 [ 0.55 | 0.018 | 0.020 | 0.022
w — \ Al 0.00 - 0.05 | 0.000 - 0.002
! | \ A3 0.152REF 0.006REF
. -QT H \ b 0.15 | 0.20 | 0.25 | 0.006 | 0.008 | 0.010
M D 1.60 | 1.70 | 1.80 | 0.063 | 0.067 | 0.071
Top View Bottom View
E 1.90 | 2.00 | 2.10 | 0.075 | 0.079 | 0.083
2 ;_# e 0.40TYP 0.016TYP
< < @ k 0.25REF 0.010REF
L |0.40] 050 0.60 | 0.016 | 0.020 | 0.024
Side View L1 0.150REF 0.006REF
Land Pattern
1.70
0415‘_ ,_l
C 1]
p— — ¢
O O s ey
e — 1] NOTES:
| 1. Compound dimension: 1.7x2.0 ;
| 2. Unit: mm;
S DZDHH‘_ 075 3. General tolerance +£0.05mm unless otherwise
' specified;
4. The layout is just for reference.
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QFN14 3.553.5
Outline Drawing
DIMENSIONS
Svmbol MILLIMETERS INCHES
y Min | Typ | Max | Min Typ Max
b o A 0.700 - 0.850 | 0.028 - 0.031
. HFJ—JU B Al 0.000 | 0.02 | 0.050 | 0.000 | 0.0008 | 0.002
=T = A3 0.203REF 0.008REF
N = |5 = D 3.424 | 3.500 | 3.576 [ 0.135 | 0.138 | 0.141
P o1 = E 3.424 1 3.500 | 3.576 [ 0.135 | 0.138 | 0.141
- nn 7 D1 1.900 - 2.150 | 0.077 - 0.085
e El 1.900 - 2.150 | 0.077 - 0.085
Top View :5% Bottom View k OZOOMIN OOOSMIN
0 T b 0.200 [ 0.250 | 0.300 | 0.008 | 0.010 | 0.012
- o e 0.500TYP 0.020TYP
e e el 1.500TYP 0.059TYP
L 0324 - |0476]0013] - [0.019
Land Pattern
. 3.90 =
D 3.50 .
020> la- |a—22 %
A — —
Ot
zmm) v
58l g | 8| | NOTEs:
! |j:_| o, v é [Cjorilpound dimension: 3.50%3.50;
. Unit: mm;
v r - ——B H—D—Q-D— ' & 3. General tolerance £0.05mm unless otherwise
025w & | |eos0 ; specified,;
4. The layout is just for reference.
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I
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| | | | |
=Y TR0 9--¢
Q;QZ : —& @ : =
Q3. Q4 q)_ ) ) (P
I I I I
Carrier . . .
. Pitch | Pitch | Reel Size PIN 1

Part Number Package Type V\(/\l/(\jlgh (P0) (P1) (D) Quadrant

UMLSF0204UE TSSOP14 16 mm 4mm | 8mm 330 mm Q1

UMLSF0204H CSP121.9x1.4 8 mm 4mm [ 4mm 180 mm Q2

UMLSF0204QA QFN121.7>%.0( 8 mm 4mm [ 4mm | 180 mm Q1

UMLSF0204QS QFN14 3535 12mm | 4mm | 8 mm | 330 mm Q1

UMLSF0204DUE TSSOP14 16mm | 4mm | 8mm | 330 mm Q1

UMLSF0204DH CSP121.9x1.4 | 8mm 4mm | 4mm 180 mm Q2

UMLSF0204DQA QFN121.7x.0| 8mm 4mm | 4mm 180 mm Q1

UMLSF0204DQS QFN14 3535 12mm | 4mm | 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:

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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