EUnion UMLSF0002

2-Bit Ultra-Small Bidirectional Multi-Voltage Level Translator
for Open-Drain and Push-Pull Application

UMLSF0002DE6 DFNG6 1.0>0.8

1 Description

The UMLSFO0002 allows for bidirectional voltage translations between 0.8 V and 5.0 V without
the need for a direction terminal in open-drain or push-pull applications. The device supports up
to 100MHz up translation and greater than 100MHz down translation at < 30pF capacitive load
and up to 40MHz up or down translation at 50pF capacitive load.

The UMLSF0002 supports 5V tolerance on 1/O port. The ability to set up different voltage
translation levels on each channel makes it very flexible in industrial and telecom applications.

The UMLSF0002 replace the VREF A, VREF B power supplies and the 200kQ bias resistor
with the VBIAS pin. The UMLSF0002 utilizes the VBIAS pin that enables translation by being
biased to the same voltage as the lower power supply at the I/Os that is being translated to and
from.

The UMLSFO0002 is available in DFN6 1.0>0.8 package.

2 Features

® Bidirectional voltage translation with no ®  Up translation

direction pin e < 100MHz (200Mbps); Cr < 30 pF
® Allow bidirectional voltage level e <40MHz (80Mbps); CL =50 pF
translation between: ® Down translation
e 08V«~138257335V e >100MHz (200Mbps); Cr < 30 pF
e 12V 18,2533,5V e >40MHz (80Mbps); C.. = 50 pF
. 1.8Ve—251335V ® Low standby current
e 25Ve&33,5V ® 5 V Tolerance I/O port to support TTL
e 33VeS5V ® [ow Ron provides less signal distortion
® ESD protection ® High-impedance I/O terminals when
e +4000V Human body model Vaias = 0V
o 2000V Charged-device model ® Latch-up performance exceeds 200 mA

per JESD 78

3 Applications

® GPIO, MDIO, PMBus, SMBus, SDIO, @ Industrial
UART, I’C and other interfaces in ® Automotive
telecom infrastructure

® Personal computing
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4 Simplified Schematic

UMLSF0002
VBIAS
Al SW B1
I
A2 SW B2
L
GND
5 Ordering Information
Part Number Mark Code Package Type Shipping Qty
UMLSFO0002DE6 EB DFNG6 1.0>0.8 10000pcs/7Inch Tape & Reel
6 Pin Configuration and Function
(Top View)
GND !~ ~8i|vBIAS °
PR EB =
Al <\2: 15> Bl
I~ < P ~1
AZ |13~ 41| B2 M: Month Code
UMLSF0002DE6
DFNG6 1.0>0.8
Table 6-1. Pin Functions
Pin No. Pin Name Function
1 GND Ground.
2 Al Input/output Al.
3 A2 Input/output A2.
4 B2 Input/output B2.
5 Bl Input/output B1.
6 VBIAS Enable input / Supply Voltage.
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7 Specifications

7.1 Absolute Maximum Ratings (Note 1)

Symbol Parameter Value Unit
\Y Input Voltage (Note 2) -0.5t0 +7 \Y
Vio Input/output voltage (Note 2) -0.5t0 +7 \Y/
e o |
et ANSUESDAEDEC 15.002 200 | v
Continuous channel current 128 mA
lik Input clamp current V<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 Conditions Min Max | Unit
Vio Input/output voltage Al, A2, B1, B2 0 55 V
VeBias Reference voltage 0 55 V
lpass Pass transistor current 64 mA
Ta Operating free-air temperature -40 125 <

7.3 Thermal Information

Symbol Parameter Value Unit
Resa Junction-to-ambient thermal resistance DFNG6 1.0>0.8 294.4 TIW
Resccror) Junction-to-case (top) thermal resistance | DFN6 1.0>0.8 188.9 T/IW
Res Junction-to-board thermal resistance DFNG6 1.0>0.8 216.8 T/W
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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
Vik i =-18 mA, Veias =0V -1.2 \Y
I Vi=5V, Veias=0V 5 LA
Cieias) Vi=3VoroV 11 pF
Cio(orr) Vo=3Vor0V,Veas=0V 4 6 pF
Cioon) Vo=3Vor0V, Vgias =3V 10.5 125 pF
Veias =4.5V 2.8
V=0; 1o0=64mMA | Vgias =3V 3.8
Veias =2.3V 5.1
Now) ONOIE | V=0, 16=32mA | Vs =15V 12 o
V=24V Veias =4.5V 8
lo=1omA Veias =3V 68
p Veins =2.3V 58

Note 1: All typical values are at Ta = 25°C.
Note 2: 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.
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7.5 Switching Characteristics (Translating Down)
Over recommended operating free-air temperature range (unless otherwise noted). Values
guaranteed by design.

Test CL=50pF CL=30pF C.=15pF .
Symbol | Parameter |~ jitions Typ | Max | Typ | Max | Typ | Max unit
Veias = 2.3V; Vin = 3.3V; ViL = 0V; Vv =1.15V(see Figure 8-1).
LOW to HIGH
trn | Propagation from 1.9 1.4 0.75 ns
Delay (Input) A
orB
HIGH to LOW | to (Output)
teHL Propagation BorA 2 15 0.85 ns
Delay
Veias =1.5V; Vin = 2.5V; VL = 0V; VM = 0.75V (see Figure 8-1).
LOW to HIGH
ty | Propagation from 2 1.45 0.8 ns
Delay (Input) A
orB
tprL Propagation Bor A 2.1 1.55 0.9 ns
Delay

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

Test CL=50pF CL=30pF C.=15pF .
Symbol | Parameter |~ jitions Typ | Max | Typ | Max | Typ | Max Unit
Veias = 2.3V; Vin = 2.3V; ViL = 0V; V1 = 3.3V; Vm =1.15V ; R =300 Q (see Figure 8-1).
LOW to HIGH
tw | Propagation from 2.1 1.55 0.9 ns
Delay (Input) A
orB
HIGH to LOW | to (Output)
teHL Propagation BorA 2.2 1.65 1 ns
Delay
Veias =1.5V; Vin = 1.5V; VL = 0V; V1 = 2.5V; Vu = 0.75V ; R. =300 Q (see Figure 8-1).
LOW to HIGH
teLr Propagation from 1.8 1.35 0.8 ns
Delay (Input) A
orB
tPHL Propagation Bor A 1.9 1.45 0.9 ns
Delay
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8 Parameter Measurement Information

Vr

Ry
S1
From output O Open
under test S2
C.
I (see Note 1)

Load circuit
Stage Switch
Translating up S1

Translating down| S2

—————— ViH
Input 7K Vu Sk Vu
I VIL
|
|
I T~ VoH
Output £ Vi X Vi
VoL

Timing diagram; high-impedance scope
probe used

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
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9 Detailed Description

9.1 Overview

The UMLSF0002 may be used in level translation applications for interfacing devices or systems
operating with one another that operate at different interface voltages as well as for switching
applications where Vexr o = Vexr s. The device is ideal for use in applications where an
open-drain driver is connected to the data I/Os. The device can achieve 100 MHz with the
appropriate pull-up resistors and layout. What’s more, the UMLSF0002 may also be used in
applications where a push-pull driver is connected to the data I/Os.

9.2 Functional Block Diagram

UMLSF0002
VBIAS
Al S B1
I
A2 sw B2
=
GND

Figure 9-1. UMLSF0002 Block Diagram

10 Feature Description

10.1 Support High Speed Translation, Greater than 100MHz
The UMLSFO0002 supports more consumer or telecom interfaces (MDIO or SDIO).
10.2 Bidirectional Voltage Translation Without DIR Terminal

The UMLSF0002 supports 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 UMLSFO0002 features 5V tolerance and -40°C to 125°C operating temperature range that
compliant with TTL levels in industrial and telecom applications.

10.4 Veias/Enable

To enable the I/O pins, the Vgias input should be referenced towards the lower power supply
between Vexr a and Vexr s (in the following example, Vexr a) during voltage translation. To
ensure the device to be in the high impedance state during power-up, power-down, or during
operation, the Vgias pin must be pulled low and at GND or disabled by an open-drain driver
without a pull-up resistor. Use the Vgias pin to properly bias the I/O channels. Placing a filter
capacitor on Vpgias closely is also recommended for a stable supply at the device.
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10.4 Vsias/Enable (continued)

3.3V 1.8V
VexT B VExT A
1k Q - 1k Q
B1 —|!_ Al
1.8V
VBIAS

0.1uF

I

B2 T A2

Table 10-1. Vpas tied to Lower Power Supply

Input Vgias terminal Function
Tied to Lower Power Supply An, Bn channel Enabled
L Hi-Z
10.5 Functional Modes

For each channel (n), when either the An or Bn port is Low, the switch provides a low impedance
path between the An and Bn ports; the corresponding Bn or An port will be pulled Low. The low
Ron of the switch allows connections to be made with minimal propagation delay and signal

distortion.
Table 10-2 lists the device functional modes of the UMLSF0002.

Table 10-2. Function Table (Notel, 2)

Signal Direction Input State Switch State Function
B = Low ON A-side voltage is pulled low through
Bto A - (Low Impedance) | the switch to the B-side voltage
(Down Translation) B = High Off Acside voltage is cl datV
= Hig (High Impedance) -side voltage is clamped at Vext A
A= Low ON B-side voltage is pulled low through
AtoB - (Low Impedance) | the switch to the A-side voltage
0 - -
(Up Translation) Off B-side voltage is clamped at Vexr a
A =High and then pulled up to the Vext s

(High Impedance)

supply voltage

Note 1: The downstream channel should not be actively driven through a low impedance driver, or
else bus contention may occur.

Note 2: The A-side can have a pull-up to Vexr a for additional current drive capability or may also
be pulled above Vexr a with a pull-up resistor.
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11 Application Information

11.1 Application Information

The UMLSFO0002 is suitable for open-drain or push-pull interface like GPIO, SPI. MDIO, SMBus,
PMBus, I>’C, UART, SVID.

11.2 Typical Applications

The UMLSF0002 series are suitable for open-drain or push-pull interface like GPIO, SPI. MDIO,
SMBus, PMBus, I’C, UART, SVID.

VEXT7A=1-8V VEXT7B=3-3V
T UMLSF0002 T
~_ _VBIAS |6 R
£ 0.1uFl
RUI°7A1 p RUPJ\Z = RU?’7B2 RUPiBl
Al 2| B1
Vee spale—e > sw < +—»{spa Vee
Master a4 | 3| B2 Sensor
SCL |« > SW < » SCL
1
=
GND
Figure 11-1. UMLSF0002 I°C Bidirectional Translation
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Package Information

DFNG6 1.0>0.8
Outline Drawing
DIMENSIONS
MILLIMETERS INCHES
Symbol - -

Min | Typ | Max | Min | Typ | Max
. e1 A |o035| - |o040|0014| - [o0.016
‘ ” 1 : \!,J Al [000| - |0.05]0.000] 0001|0002
T Tk | b |021]026] 031 0008|0010 | 0.012

N R Y [ Y R P b1 0.15REF 0.006REF

y| TN f%j”/ b2 0.027REF 0.001REF

° ' ' m = c 0.127REF 0.005REF
Top View Bottom View D | 095|100 105 |0.038]0.040 | 0.042

e 0.40BSC 0.016BSC

i < el 0.60BSC 0.024BSC
* 4 E |075]080] 085 | 0030|0032 | 0.034
Side View L |016]0.21] 026 | 0.006 | 0.008 | 0.010

L1 0.08REF 0.003REF
L2 | 020]0.25] 030 | 0.008 | 0.010 | 0.012

K 0.256REF 0.010REF

Land Pattern

+ N
I
I
I
I
q
I
! v | NOTES:
I o )
0.027—>| L— \_ R0.05 1. Unit: mm; |
—22 2. General tolerance =0.05mm unless otherwise
0.6 specified;

3. The layout is just for reference.
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Packing Information

< >
PO P1
| | | | | |
YO -9 -0 ©- -G
— — — o b < o] — _€) — - . - — — —
o ¥ v ¢
I I I I
Carrier . . Reel
Part Number Package Type | Width ng)h Tgi? Size QEallglr;nt
W) (D)
UMLSF0002DE | DFN6 1.0>0.8 8 mm 4 mm 2mm | 180 mm Q2
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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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