ELinior: UM3A9606

SEMICONDUCTOR

2-Bit Dual-Supply Bidirectional 13C/1°C Bus and SPI
Voltage Translator

UM3A9606 DFN8 1.4x1.0

1 Description

The UM3A9606 is a 2-bit, dual-supply bidirectional 1°C, 13C, SMBus and SPI voltage-level
translator with auto direction sensing. The device features one output enable input (OE) and
0.72V to 1.98V power supply on both A-side and B-side which makes it suitable for low voltage
nodes (0.8V, 1.2V, 1.8V). In addition, Vcca must be < Vccs for proper operation.

The UM3A9606 can be used for both open-drain and push-pull application which is compatible
with 12C, 12.5 MHz 13C-Bus applications and higher speed SPI applications.

Pins An are referenced to Vccaand Pins Bn are referenced to Vcea. The OE pin is referenced to
Vcea and set to low to place An and Bn pins in high-impendence state. The device also supports
partial power-down applications using loer. The lore circuit disables the outputs to prevent the
backflow current through the device.

2 Applications 3 Features

® Servers ® 2-bit, dual-supply bidirectional translator
® \Wearables for I1°C, 13C, SMBus and SPI applications
® Personal electronics ® Wide supply voltage:

e Vcea:0.72Vito 1.98V
. Vees: 0.72 Vto 1.98V, Veea< Vees
® Compatible with MIPI 13C supporting
speeds up to 12.5MHz
® Iorr supports partial power-down mode
operation
® Vc isolation feature — if either Vcc input is
at GND, all are in the high-impedance state
® Latch-up performance exceeds 200 mA
per JESD 78, Class 11
® ESD protection
e  +8kV Human body model (HBM)
o  +2kV Charged-device model (CDM)
4 Block Diagram
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5 Typical Application Schematic

1.2V 1.8V
0.1 uF T 0.1 uF I IO.l uF T 0.1uF
- Reu veca vees i
I’Cc
MCU UM3A9606 ;
Device
GND J_GND J-GND
6 Ordering Information
Part Number Mark Code | Package Type Shipping Qty
UM3A9606DA8 PJ DFN8 1.4x1.0 3000pcs/7Inch Tape & Reel

7 Pin Configuration and Function

(Top View)
w17 [4]m PJ =
owo [27] (7| veee Marking | @
VCCA [ 3 i ' 6 | OE _Pnt
A2 54; 5| AL M: Month Code
UM3A9606DA8S
DFN8 1.4x1.0
Table 7-1. Pin Functions
Pin No. Pin Name Function
1 B2 Input/output B2. Referenced to Vccs.
2 GND Ground.
3 VCCA A-port supply voltage. 0.72V < Vcca < 1.98 V.
4 A2 Input/output A2. Referenced to Vcca.
5 Al Input/output Al. Referenced to Vcca
6 OE Output enable input (acti\_/e high, referenced to Vcca); signal can be
from Vcca Or Ve domain.

7 VCCB B-port supply voltage. 0.72V < Vceg < 1.98 V, Veea < Vecs.
8 Bl Input/output B1. Referenced to Vccs.
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8 Specifications

8.1 Absolute Maximum Ratings (Note 1)

Symbol Parameter Conditions Min Max Unit
Vecea Supply voltage Veea<Vcer -0.5 2.5 V
Vces Supply voltage Veea<Vcer -0.5 2.5 V
\ Input voltage (Note 2) A port, B port, and OE -0.5 2.5 \Y
Output voltage Active mode -0.5 Vceo \YJ
Vo (Note 2, 3 , 4) Power-down or 3-state | . ”E v
mode
lik Input clamp current VIOV -50 mA
lok Output clamp current Vo< 0V -50 mA
lo Output current (Note 3) Vo=0V 1o Vceo 50 mA
lcc Supply current lcca OF lccs 100 mA
lenp Ground current -100 mA
Tste Storage temperature -65 +150 <
Pror Total power dissipation Ta=-40<Tto +125<C 125 mw

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 minimum input and minimum output voltage ratings can be exceeded if the input and
output current ratings are observed.

Note 3: Vcco is the supply voltage associated with the output.

Note 4: Vcco + 0.25 V should not exceed 2.5 V.

8.2 Recommended operating conditions (Note 1)

Symbol Parameter Conditions Min Max Unit
Veea Supply voltage | Vcca<Vccs 0.72 1.98 V
Vees Supply voltage | Vcca<Vccs 0.72 1.98 V
V| Input voltage A port, B port, and OE 0 1.98 \
Power-down or 3-state mode;
Output voltage | Veca=0.72V 10 1.98 V; 0 1.98 \Y
Vo (Note 2, 3 ’ 4) VCCB =0.72Vto 198V
A port or B port 0 1.98 \Y
Input transition | Veca =0.72 V t0 1.98 V;
AVAV rise and fall rate | Vecg =0.72 V10 1.98 V 53 ns/v
Ta Ambient 40 125 | <
temperature

Note 1: The A and B sides of an unused 1/O pair must be held in the same state, both at Ve or
both at GND.
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8.3 Thermal Information

Symbol Parameter Value Unit

Roia Jugctlon to ambient thermal DENS 1.451.0 114.9 oC/W
resistance

W Junction-to-top DFN8 1.4x1.0 16 °C/W
characterization parameter

8.4 Typical Electrical Characteristics (Static)
Over operating free-air temperature range (unless otherwise noted). All typical values are at 25°C
and voltages are referenced to GND.

Symbol

Parameter

Conditions

Min

Typ

Max

Unit

VoH

High-level output voltage

A port; Veca=1.2'V;
lo=-15pA

1.05

VoL

Low-level output voltage
(Note 1)

A port; Veca=1.2 V;
|o =20 |JA

0.09

Input leakage current

OE input; Vi=0Vor 1.98 V;
Vcea=0.72V101.98 V;
VCCB =0.72Vto1.98V

pA

loz

OFF-state output current
(Note 2)

A or B port ;

Vo =0V to Vceo;
Veea=0.72V 10 1.98 V;
Veeg=0.72V 10198V

pA

lorr

Power off leakage
current

A port; Vior Vo =0V to
1.98V;Veca=0V;
Veece =0V t01.98V

HA

B port; Vior Vo =0V to
1.98 V; Vees = 0 V;
Vcea = OVtol1l98V

pA

Icc

Supply current

V| :OVOI'V(;C|; |o:0A
(Note 3)

lcca; Veca =0.72 V;
Veeg=0.72V 10198V

0.05

pA

|CCB; Veea=0.72 V;
Vceg =0.72V 10 1.98 V

0.5

HA

lcca + lccs; Veca =0.72 V;
VCCB =0.72Vt01.98V

0.6

LA

Input capacitance

OE input;
Veea=0.72V 101.98 V,
Vceep =0.72V 10 1.98 V

1.0

pF

Cio

Input/output capacitance

A port;
Vcea=0.72V 10 1.98 V;
Vceer=0.72V101.98V

4.0

pF

B port;
Veea=0.72Vt0 198V,
Vceg =0.72V101.98 V

4.0

pF

Note 1: When V] =0.05 V, Io =15 }J.A, RON(MAX) =250 Q (VCCA> 0.9 V), RON(MAX) =370 Q (VCCA
< 0.9 V), the low output voltage can be calculated as VoL = Vi + lo X Ronmax).
Note 2: Vcco is the supply voltage associated with the output.
Note 3: Vi is the supply voltage associated with the input.
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8.5 Electrical Characteristics (Static)
Over operating free-air temperature range (unless otherwise noted). Voltages are referenced to

GND.

Symbol

Parameter

Conditions

-40°C to +85°C

-40°C to +125°C

Min

Max

Min

Max

Unit

ViH

High-level input voltage
(Note 1)

A or B port

Veea = 0.72V 10 1.32 V;
Veeg =0.72V 10 1.32V

Vcer-
0.15

Vcer-
0.15

Veea = 1.32V1t01.98 V;
Vces = 1.32Vt01.98V

Vcer-
0.2

Vcer-
0.2

OE input

Veea = 0.72V 1o 1.98 V;
Vceg =0.72V 10 1.98 V

0.65x
Vcea

0.65x
Vcea

Vi

Low-level input voltage

A or B port

Veea=0.72V 10 1.98 V;
Veeg=0.72V 10 1.98 V

0.2x
Ve

0.2x
Vel

OE input

Vcea=0.72V 10 1.98 V;
Vceg =0.72V 101,98V

0.3x
Vcea

0.3x
Vecea

VoH

High-level output voltage
(Note 2, 3)

A port;
Veea=0.72 V1o 1.98 V;
lo=-15pA

Vceo-
0.195

Vceo-
0.195

B port;
Veee=0.72 Vto 1.98 V;
lo=-15pA

Vcco-
0.195

Vcco-
0.195

VoL

Low-level output voltage
(Note 2, 4)

A port;
Veea=0.72 V1o 1.98 V;
Vi=0.05V, lo =15 pA

0.3

0.3

B port;
Veee=0.72 Vto 1.98 V;
V,=0.05V, lo =15 pA

0.3

0.3

Input leakage current

OE input;
Vi=0V1o1.98V;
Veea=0.72Vto 1.98 V;
Vces = 0.72V 10 1.98 V

+2

+5

loz

OFF-state output current
(Note 2)

A or B port;

Vo =0Vor Vcco;
Vcea=0.72 Vto 1.98 V;
VCCB =0.72Vto1.98V

+2

-10

+10

lorr

Power off leakage current

A port;
ViorVo=0Vto 198V,
Veea=0V;
Vees=0Vto 198V

+2

-10

+10

B port;
ViorVo=0Vto198V;
Veeg =0V;

Veea=0V 10198V

+2

-10

+10

LA
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8.5 Electrical Characteristics (Static) (continued)
Over operating free-air temperature range (unless otherwise noted). All typical values are at 25°C
and voltages are referenced to GND.

-40°C to +85°C| -40°C to +125°C

Symbol

Parameter

Conditions

Min

Max

Min

Max

Unit

lcc

Supply current

lcca;

V= OVOFVcc|,
lo=0A (Note 1)

OE = Low;
Veea = 0.72 V1o 1.98 V;
VCCB =0.72Vto1.98V

15

LA

OE = High;
Vcea=0.72V 10 1.98 V;
Vceg =0.72V 10 1.98 V

20

LA

VCCA =1.98 V; VCCB =0V

3.5

15

LA

VCCA =0 V; VCCB =198V

-15

LA

lcee;

V= OVOFVcc|,
lo=0 A (Note 1)

OE = Low;
Vcea = 0.72V 10 1.98 V;
VCCB =0.72Vt01.98V

29

LA

OE = High;
VCCA =0.72Vt01.98 V,
Vceg =0.72V 10 1.98 V

36

VCCA =198 V; V(;(;B =0V

-15

LA

VCCA =0 V, VCCB =198V

20

LA

Icca + lecs;
V= OVOI’VCC|,
lo=0 A (Note 1)

OE = Low;
Veea=0.72V 101.98 V,
Veeg =0.72V 10 1.98 V

16

56

pA

Note 1: Vi is the supply voltage associated with the input.

Note 2: Vcco is the supply voltage associated with the output.

Note 3: The Vonminy can be calculated by Veco — lox10 kQx1.3. The 1.3 factor is for the design
margin. In this case, Io = 15 pA and Rpy = 10 kQ then Voummy = Veco — 0.195 V.

Note 4: When V1 0.05 V Io =15 uA RON(MAX) 250 Q (VCCA >0.9 V) RON(MAX) 370 Q (VCCA
< 0.9 V), the low output voltage can be calculated as VoL = Vi + lo X Ronmax).
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8.6 Dynamic Characteristics for temperature range -40 °C to +125 °C
Voltages are referenced to GND ; see Figure 9-1 for test circuit; see Figure 9-2 and Figure 9-3 for

waveforms.
o Veeg = 1.2V £10%| Ve =1.8V £10% )
Symbol | Parameter | Conditions - - Unit
Min | Typ [ Max| Min | Typ | Max
Veeca=0.8V £10%
t grcl)pagation AtoB;CL=15pF 21|56 [105| 1.7 | 39 | 15 | ns
" Note 1) B to A; CL= 15 pF 12 [106]19.9] 05 [ 96 [172] ns
. OE to A, B;
ten Enable time Co = 15 pF 16 | 125 | 210 | 16 120 | 240 | ns
t Disable time | OE to A; C. =15 pF 600 600 ns
DS (Note 2) OE to B; C_ = 15 pF 600 600 | ns
t Transition A port; C = 15 pF 21|85 175 15 9 15.4 | ns
T time B port; C,. = 15 pF 11| 4 18 0.7 1.5 18 ns
Output skew | Delta between
tsk(o) time (Note 3) | channels 00 | 0204 | 00 | 02| 04 | ns
tw Pulse width Data inputs 37 37 ns
foata Data rate 0.064 24 | 0.064 18 [Mbit/s
Veea =12V £10%
Propagation AtoB; CL=15pF 1.5 145 ] 62 1.0 2.5 4.8 ns
trp delay —
(Note 1) Bto A; CL=15pF 1.1 [ 39 [54] 06 | 28 | 48 | ns
. OE to A, B;
ten Enable time C.=15pF 3 50 135 3 50 135 ns
t Disable time OE to A; C_ =15 pF 600 600 ns
p1S (Note 2) OE to B; C = 15 pF 600 600 | ns
¢ Transition A port; CL =15 pF 0.8 2.6 4.9 0.6 1.5 4 ns
T time B port; C. = 15 pF 1.1 |36 | 51| 06 13 | 45 | ns
Output skew | Delta between
tsk(o) time (Note 3) | channels 0.0 | 0.1 0.3 0.0 0.1 0.3 ns
tw Pulse width Data inputs 15 13.5 ns
foata Data rate 0.064 52 | 0.064 52 |Mbit/s

Note 1: tpp is the same as tpry and tpyr; ten 1S the same as tpzr and tpzp; tors 1S the same as tprz and
tpuz; tr is the same as trpr and trop.
Note 2: Guaranteed by design.

Note 3: Skew between any two outputs of the same package switching in the same direction. One
channel is not always faster than the other.
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8.6 Dynamic Characteristics for temperature range -40 °C to +125 °C (continued)
Voltages are referenced to GND ; see Figure 9-1 for test circuit; see Figure 9-2 and Figure 9-3 for
waveforms.

N Vces = 1.8V +10% _
Symbol Parameter Conditions - Unit
Min | Typ | Max
Vecca=1.8V £10%
‘ Propagation delay AtoB; CL=15pF 1.0 2.5 3.6 ns
P (Note 1) Bto A; C. = 15 pF 07 | 23 | 36 | ns
. OE to A, B;
ten Enable time C.= 15 pF 2 25 50 ns
. . OE to A; C = 15 pF 600 | ns
Disable t te 2
fois isable time (Note 2) OE to B; C, = 15 pF 600 | ns
t Transition time A port; C. = 15 pF 0.5 1.2 3.2 ns
B port; CL = 15 pF 0.7 1.7 3.2 ns
. Delta between
tsk(o) Output skew time (Note 3) channels 0.0 0.1 0.2 ns
tw Pulse width Data inputs 13.5 ns
foata Data rate 0.064 52 [Mbit/s

Note 1: tpp 1s the same as tpry and tpyr; ten 1S the same as tpzr and tpzp; tors 1S the same as tprz and
tpuz; tr is the same as tryr and trog.

Note 2: Guaranteed by design.

Note 3: Skew between any two outputs of the same package switching in the same direction. One
channel is not always faster than the other.
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9 Parameter Measurement Information

VCC

T 2 Veeo
— Open
VIN
Pulse DUT
Generator
I % R+t
=

Note 1: Load resistance R = 1 MQ for measuring data rate, pulse width, propagation delay and
output rise and fall measurements. R = 50 kQ for measuring enable and disable times.

Note 2: Rt termination resistance should be equal to Zour of pulse generators.

Note 3: Cp Load capacitance includes probe and jig capacitance. C. = 15 pF when on the B-side.
Note 4: Vext External voltage for measuring switching times.

Note 5: All input pulses are supplied by generators having the following characteristics: PRR <26
MHz, Zo = 50 Q, slew rate > 1 V/ns.

Note 6: Vi is the Ve associated with the input port.

Note 7: Vcco is the Ve associated with the output port.

Figure 9-1. Load Circuit

-ty

V_'N 80% Y /"80%
Negative
Pulse Veal2 Veeil2
20% 20%
GND - -
- e |<— —>| R a—
- 1 |<— —>| R |-
V
positive 20% 20%
Pulse Veeol2 Veeol2
04 - 0,
GND 80% 80%

tw

Note 1: All input pulses are supplied by generators having the following characteristics: PRR <26
MHz, Zo = 50 Q, slew rate > 1 V/ns.

Note 2: R = Load resistance.

Note 3: Cr Load capacitance includes probe and jig capacitance.

Note 4: Vext External voltage for measuring switching times.

Figure 9-2. Test Circuit for Measuring Switching Times

V|N
Input chlz* Veell2

GND

—>| - tpy tpLH

VoH ————
Output &:/cco/z Veeol2 7![

VoL

—> l<—tTH|_ <— 7

Figure 9-3. Propagation Delay Times
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9 Parameter Measurement Information (continued)

/ \ Veea
OE Input iﬁ\/Z/ \VCCA/2
ov

Output tpzL » — — - tp s
Waveform 1 \ Veeo
S1 at 2*Vceo \VCCO/Z 0.1*V.

-+ 0.1"Vceo V.
: oL
tpzH - " ez
" V
Output /VCCO/Z R 0.9 VCCO OH
Waveform 2 / AN oV

S1at GND

Note 1: Cy includes probe and jig capacitance.

Note 2: Waveform 1 in Figure 9-4 is for an output with internal such that the output is high, except
when OE is high.

Note 3: Waveform 2 in Figure 9-4 is for an output with conditions such that the output is low,
except when OE is high.

Note 4: All input pulses are supplied by generators having the following characteristics: PRR <26
MHz, Zo = 50 Q, slew rate > 1 V/ns.

Note 5: The outputs are measured one at a time, with one transition per measurement.

Note 6: tprz and tprz are the same as tpis.

Note 7: tpz and tpzy are the same as ten.

Note 8: tpry and tpur are the same as tpp.

Note 9: Vcqr is the Ve associated with the input port.

Note 10: Vo is the Ve associated with the output port.

Figure 9-4. Enable and Disable Times
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10 Application and Implementation

10.1 Application Information

The UM3A9606 can be used to interface between devices or systems operating at different supply
voltages. See Figure 10-1, Figure 10-2, and Figure 10-3 for a typical operating circuit using the

UM3A9606.

1.2V
0.1 uF I ‘

MCU

40—1- 1.8V
_ _ I 0.1 uF
Loiur 01uF L =
VCCA VCCB
/CS AL B1 SCL.
SCLK A2 | UM3A9606 B2 SDA
O
J_GND
I 0.1 UF = 0.1uF L
VCCA VCCB
MOSI AL B1 MOSI
MISO A2 | UM3A9606 | B2 MISOV SPI
- -t Device
OE
[ Rep
J_GND
Loiur = 0LluFL|
VCCA VCCB
/INT AL B1 /INL
A2 | UM3A9606 | B2
GPIO L OFE

J_GND

_+_GND

Figure 10-1. SPI application block diagram

J_GND

12V 1.8V
0.1uF T 0.1uF I IO.l uF T 0.1uF
= Reu Reu veea vees  Reu Reu =
Al
I’Cc
MCU UM3A9606 Device
GPIO OE
GND J_GND J-GND
Figure 10-2. 1°C application block diagram
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10.1 Application Information (continued)

1.2V 1.8V
0.1 uF I 0.1 uF I IO.l uF 0.1uF
VCCA VC-CB

i

SCLK Al B1 SCLK
> ——P
A2 B2 SDATA
MCU |22 UM3A9606 |« Df\’/icce
GPIO (@]

E
>

GND J_GND J-GND

Figure 10-3. 13C application block diagram

10.2 Architecture

The architecture uses edge-rate accelerator circuitry (for both the high-to-low and low-to-high),
N-channel pass gate transistor and a pull-up resistor (to provide DC-bias and drive capabilities) to
meet these requirements. The design is directionless and does not need a direction control signal.
The implementation supports both low speed open-drain operation as well as high-speed push-pull
operation. The N-channel pass gate transistor is on only during the low input cycle and is off
during the high input cycle.

10.3 Input driver requirements

The continuous DC-current sinking or sourcing capability is determined by the external
system-level; open-drain or push-pull drivers that are interfaced to the UM3A9606 1/O pins. The
high bandwidth of these I/O circuits used to facilitate this fast change from an input to an output
and an output to an input, they have a modest sourcing capability of hundreds of micro-amperes,
as determined by the pull-up resistor. The fall time of a signal depends on the edge-rate and output
impedance of the external driving the UM3A9606 data 10s, and the capacitive loading at the data
lines.

10.4 Power-up and Power-down

This section outlines the power up and power-down sequence of the UM3A9606.

10.4.1 Power-up sequence

Turn on Vg first to the recommended operating voltage range, then turn on Vcca.

10.4.2 Power-down sequence

Turn off Vccs first, and after it is completely off, then turn off Vcca. The different sequencing of
each power supply does not damage the device during the power up operation. The UM3A9606

includes circuitry that disables all output ports and puts the device into a power-down mode when
either Vcca or Ve is switched off.
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10.5 Enable and disable

An output enable input (OE) is used to enable/disable the device when both Vcca and Veeg are in
recommended operating conditions. Setting OE = Low causes all I/Os to assume the
high-impedance OFF state. The disable time (tpis with no external load) indicates the delay
between when OE goes Low and when outputs actually become disabled. The enable time (ten)
indicates the amount of time the user must allow for the one-shot circuitry to become operational
after OE is taken High. To ensure the high-impedance OFF state during power up or power down,
pin OE should be tied to GND; OE pin should not be left floating in any condition.

Vi and Viu of OE pin are referenced to Vcca. The OE can be controlled by an external device that
is powered by either Vcca or Vees. As Ve is required to be greater than Veca, the OE pin has
been designed to withstand a voltage equal to Vceg (up to 1.98 V per recommended functional
voltage range).

10.6 Layout guidelines

To ensure reliability of the device, the following common printed-circuit board (PCB) layout

guidelines are recommended:

e  Bypass capacitors must be used on power supplies and must be placed as close as possible to
Veea, Vees and GND pins.

e  Short trace lengths should be used to avoid excessive loading.

e PCB signal trace-lengths must be kept short enough so that the round-trip delay of any
reflection is less than the one-shot duration, approximately 8 ns, ensuring that any reflection
encounters low impedance at the source driver.
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11 Package Information

DFN8 1.4x1.0
Outline Drawing
DIMENSIONS
E e MILLIMETERS INCHES
[~ —-P Symbol - -
3 ﬂjﬂjﬁﬂ Min | Typ | Max | Min | Typ | Max
5 T A 0.33 | 037 | 041 | 0.013 | 0.015 | 0.016
L <] 'QQQ@ e Al 0.00 - 0.05 [ 0000 - |0.002
— _ . A3 0.100REF 0.004REF
Top View Bottom View b 0.125 | 0.175 | 0.225 | 0.005 | 0.007 [ 0.009
D 0.90 | 1.00 | 1.10 | 0.036 | 0.040 | 0.044
ﬂ#u_ﬂ,_ﬂ_ml—i E 1.30 | 1.40 | 150 | 0.052 | 0.056 | 0.060
oo e | 030 | 035 | 040 | 0.012 [ 0.014 | 0.016
Side View L 0.25 | 030 | 0.35 [ 0.010 | 0.012 | 0.014
L1 0.35 | 0.40 | 045 | 0.014 | 0.016 | 0.018
Land Pattern
’ 1.40 -
| ——
A | :_I
: IS
els| v, , — !
NY =t R I |
| | | | 4
ARk |8 NOTES:
v Ll Ld Ly 1. Unit: mm;
v [ I v 2. General tolerance £0.05mm unless otherwise
Sos e L Lo specified;

3. The layout is just for reference.
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12 Packing Information

_;_CP_|_

.@._._(:P_.._.QP_I,_(P_.

QE;)QZ c;— —9 & ;) =
Q3. Q4 ) ) )
I I I I
Carrier Width | Pitch | Pitch | Reel Size PIN 1
Part Number | Package Type (W) (P0) (P1) (D) Quadrant
UM3A9606DA8 | DFN8 1.4%1.0 8 mm 4mm [ 4mm | 180 mm Q1
http://www.union-ic.com Rev.01 15/16 Aug.2026
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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/en/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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