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DIO74134

1-Bit Unidirectional Voltage-Level Translator

Features

Descriptions

® Operating VCC Range : 1.08V to 3.6V

® Balanced Propagation Delays: tpLH = teHL
(1.8V to 3.3V Translation Typical)
Output Drive current: ¥6mA at 3V

Low Static-Power Consumption: Maximum of
20pAICC

® Supports Partial Power-Down-Mode
Operation

® VCC Isolation Feature: If Vcca Input is at GND,
B Port Is in the High-Impedance state

® Input Hysteresis Allows Slow Input
Transition and Better Switching Noise
Immunity at Input

® Packaged in SC70-5, DFN1.45*1-6 and
DFN1*1-6

Applications

® Enterprise

® Industrial

® Personal Electronics
® Telecommunications

Ordering Information

DIO74134 is a 1-bit level conversion device with
two independent configurable power rails. As a
uni-directional translator from A to B, the A port is
designed to track Vcca, and the B port is designed
to track Vcce. Both VCCA and Vcce accept a power
supply voltage of 1.08V to 3.6V. This allows for
low-voltage translation between 1.08V, 1.2V, 1.5V,
1.8V, 2.5V, and 3.3V Voltage nodes. Also DIO74134
partial
applications using los. The losf circuit disables the

is fully designated for power-off

output, preventing destructive current flow back
when the device is powered off.

The VCC isolation feature ensures that if Vcca
is at GND, the B port is in the
high-impedance state. If Vcce input is at GND, any

input

input to the A side will not cause the leakage
current even floating.

Order Part )
Top Marking Ta Package
Number
DIO74134SC5 YW3D Green -40 to 105°C SC70-5 Tape & Reel, 3000
DIO74134QN6 W3D Green -40 to 105°C DFN1.45*1-6 Tape & Reel, 5000
DIO74134TN6 WF Green -40 to 105°C DFN1*1-6 Tape & Reel, 5000
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Pin Assignment
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Figure 1. Top View
Pin Descriptions
Name 110 Description
A | Input Port
B (0] Output Port
GND / Ground
Veea / Input Port DC Power Supply
Vees / Output Port DC Power Supply
NC / No Connect. Leave floating.
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Absolute Maximum Ratings

741

4

Stresses beyond those listed under “Absolute Maximum Rating” may cause permanent damage to the device. These are stress
ratings only and functional operation of the device at these or any other condition beyond those indicated in the operational sections

of the specifications is not implied. Exposure to absolute maximum rating conditions for extended periods may affect device reliability.

Symbol Parameter Rating Unit
Vecea Vecs Supply Voltage -0.3to4 \Y
\ Input Voltage -0.5t04.6 \%
Vo Voltage applied to any output in the high-impedance or power-off state -0.5t04.6 \%
Vo Voltage applied to any output in the high or low state -0.5t04.6 \%
lik Input clamp current, V| < OV -50 mA
lok Output clamp current, Vo < OV -50 mA
lo Continuous output current 50 mA
Continuous current through Vcca or GND +100 mA
Tstg Storage temperature -65 to 150 °C
Ty Operating junction temperature 150 °C
Human Body Mode 8000 \%
ESD
Latch-up 400 mA

Recommend Operating Conditions

or designing to Absolute Maximum Ratings.

The Recommended Operating Conditions table defines the conditions for actual device operation. Recommended Operating

conditions are specified to ensure optimal performance to the datasheet specifications. DIOO does not Recommend exceeding them

Symbol Parameter VCCA VCCB Min. Typ. Max. Unit
Veea Supply Voltage 1.08 3.6 \%
Vcces Supply Voltage 1.08 3.6 \%

0.65*
1.08V to 1.95V 1.08V to 3.6V
Veea
ViH High-level input Voltage 23V to 2.7V 1.08V to 3.6V 16
3V to 3.6V 1.08V to 3.6V 2
\Y
0.35*
1.08V to 1.95V 1.08V to 3.6V
Veea
Vi Low-level input Voltage 2.3V 10 2.7V 1.08V to 3.6V 0.7
3Vto 3.6V 1.08V to 3.6V 0.9
At/Av Input transition rise or fall rate 1.08V to 3.6V 1.08V to 3.6V 200 ns/V
Ta Operating free-air temperature -40 105 °C
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DC Electrical Characteristics

Ta=-40°C to 105°C, 1.08V < Vcea < 3.6V, 1.08V < Vces < 3.6V; (unless otherwise noted)

741

4

Symbol | Parameter Conditions VCCA VCCB Min. Typ. Max. Unit
V=V Vces —
1.08V to 3.6V | 1.08V to 3.6V \%
lon=—-100uA 0.2
Vi=Vi 0.75*
1.08V 1.08V \
lon=-0.25mA Veces
Vi =V
1.2V 1.2V 1 \
High-level lon=—-1.5mA
Von
output Voltage | V,=Vi
1.65V 1.65V 1.32 \
lon=-2mA
Vi=ViH
2.3V 2.3V 1.9 \%
lon=-3mA
Vi =V
3V 3V 2.72 \
lon=-6mA
Vi =ViL
1.08V to 3.6V | 1.08V to 3.6V 0.1 \%
lo.=100pA
Vi =ViL
1.08V 1.08V 0.1 \
lo.= 0.25mA
V) =V 0.3*
1.2V 1.2V \
Low-level loL=1.5mA Vces
VoL
output Voltage | V=V,
1.65V 1.65V 0.31 \%
loL=2mA
V)=V
2.3V 2.3V 0.31 \
lo.=3mA
V=V
3V 3V 0.31 \%
loL= 6mA
Input leakage
li Vi=Vcca or GND 1.08V to 3.6V 1.08V to 3.6V +1 uA
current
Aor B port ov 0V to 3.6V 5 pA
| Off-state
off Vior
current 0V to 3.6V oV 15 LA
Vo=0to 3.6V
| Combined V| =Vcc| or 25°C 3.7 |JA
ceat
| supply GND, 1.08V to 3.6V | 1.08V to 3.6V
ccB
current lo=0mA Full 20 MA
1.08V to 3.6V | 1.08V to 3.6V 5 MA
| Vcea supply | Vi =Vco or GND, 1.08V to 3.6V | Vcea 2 pA
CCA
current lo=0mA oV 0V to 3.6V 1 1y
0V to 3.6V ov 1 MA
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25°C 3.5 MA
1.08Vto 3.6V | 1.08V to 3.6V
Full 20 MA
25°C 0.3 MA
=y 1.08V t0 3.6V | Vcea
1=Vccl Or
Full 20 MA
Vces  supply
lccs ) GND,
curren N
ov 0V to 3.6V
Full 20 MA
25°C 0.3 MA
0V to 3.6V ov
Full 1 uA
Input
Ci V= 3.3V or GND 3.3V 3.3V 4 pF
capacitance
Input
Ci ) V= 3.3V or GND ov 3.3V 4 pF
capacitance
Output
Co ) Vo=3.3VorGND | QV 3.3V 7 pF
capacitance
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AC Electrical Characteristics

Ta =-40°C to 105°C, 1.08V < Vcea < 3.6V, 1.08V < Vs < 3.6V; (unless otherwise noted).

4

The max value of the item is guaranteed

by design.
Symbol Parameter Conditions VCCA VCCB Min Typ Max Unit
1.08V 17.5
1.2v 13.4
1.08V 1.65V 101
2.3V 8.8
3V 8.4
1.08vV 24.6
1.2v 17.3
1.2V 1.65V 1.1
2.3V 9.3
3V 8.8
1.08v 231
Propagation 12V 15.8
Tousd delay time
Ton low-to-high output | CL = 5pF 1.65V 1.65V 9.6 ns
/high-to-low
output 2.3V 78
3V 7.1
1.08v 22.5
1.2v 15.2
2.3V 1.65V 9.1
2.3V 7.1
3V 6.4
1.08v 22.3
1.2v 14.7
3V 1.65V 8.8
2.3V 6.9
3V 6.2
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AC Electrical Characteristics (continued)

Ta =-40°C to 105°C, 1.08V < Vcca < 3.6V, 1.08V < Vccs < 3.6V; (unless otherwise noted). The max value of the item is guaranteed

by design.
Symbol Parameter Conditions VCCA VCCB Min Typ Max Unit
1.08V 18.1
1.2V 13.8
1.08V 1.65V 10.4
2.3V 9.1
3V 8.5
1.08V 25.6
1.2v 18.1
1.2V 1.65V 11.5
2.3V 9.5
3V 8.9
1.08V 242
Propagation 12V 165
Toud delay tirr-1e
T low-to-high output | CL = 10pF 1.65V 1.65V 10.1 ns
/high-to-low
output 2.3V 79
3V 7.3
1.08v 23.6
1.2V 15.9
2.3V 1.65V 9.3
2.3V 7.3
3V 6.6
1.08vV 23.4
1.2v 15.8
3V 1.65V 9.1
2.3V 7.1
3V 6.3
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AC Electrical Characteristics (continued)

Ta =-40°C to 105°C, 1.08V < Vcca < 3.6V, 1.08V < Vccs < 3.6V; (unless otherwise noted). The max value of the item is guaranteed

by design.
Symbol Parameter Conditions VCCA VCCB Min Typ Max Unit
1.08V 18.4
1.2v 141
1.08V 1.65V 10.6
2.3V 9.1
3V 8.6
1.08V 26.6
1.2V 18.6
1.2V 1.65V 11.8
2.3V 9.6
3V 9.1
1.08V 252
Propagation 12V 171
Toud delay tirr-1e
T low-to-high output | CL = 15pF 1.65V 1.65V 10.2 ns
/high-to-low
output 2.3V 8.1
3V 7.4
1.08v 24.5
1.2V 16.5
2.3V 1.65V 9.6
2.3V 7.5
3V 6.7
1.08vV 24.4
1.2v 16.3
3V 1.65V 9.4
2.3V 7.2
3V 6.5
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AC Electrical Characteristics (continued)

Ta =-40°C to 105°C, 1.08V < Vcca < 3.6V, 1.08V < Vccs < 3.6V; (unless otherwise noted). The max value of the item is guaranteed

by design.
Symbol Parameter Conditions VCCA VCCB Min Typ Max Unit
1.08V 19.6
1.2v 151
1.08V 1.65V 11.3
2.3V 9.6
3V 9.1
1.08V 29.5
1.2v 20.2
1.2V 1.65V 15.6
2.3V 10.1
3V 9.4
1.08V 28.1
Propagation 12V 18.8
Toud delay tirr-1e
Tou low-to-high output | C. = 30pF 1.65V 1.65V 1.1 ns
/high-to-low
output 2.3V 85
3V 7.7
1.08v 27.5
1.2v 18.1
2.3V 1.65V 10.4
2.3V 7.9
3V 7.1
1.08vV 27.3
1.2v 18.1
3V 1.65V 10.2
2.3V 7.7
3V 6.8
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Figure 2. Waveform 1 — Propagation Delays

Parameter Measurement Information

4

Veen  Vees

DUT

Generator

G
R,

Zour of signal generator = 50Q
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CL = 5 pF, 10pF, 15pF, 30pF loading (includes probe and jig capacitance) RL = 1MQ or equivalent

Figure 3. AC (Propagation Delay, tpLH, trHL) Test Circuit

1
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Block Diagram

Vcea

4

Vces

Application Information

different interface voltages.
Design Requirements

A(Pin2) B(Pin4)
Figure 4. Block Diagram
Typical Applications
12V * * * 33V
1 1 1 1
1.OpFI 0.1 pFI 1.0 uFIO.1 uFI
Voo (1.2V) = = Veca Vocs = . Vo (3.3V)
Controller DIO74134 System
Signal A B Signal
GND GND GND
I . |
I a

Figure 5. Typical Application Example

Table 1 lists the design requirements of the DIO74134.

The DIO74134 can be used in level conversion applications for interfacing devices or systems operating under

Table 1. Design Parameters

DESIGN PARAMETER EXAMPLE VALUE
Input Voltage Range 1.08V to 3.6V
Output Voltage Range 1.08V to 3.6V

Detailed Design Procedure

Input voltage range

Output Voltage range

range.

www.dioo.com

To begin the design process, determine the following:

must be less than the Vi of the input port.

Use the power supply voltage of the device driving the DIO74134 device to determine the input voltage
range. For a valid logic-high, the value must exceed the Vix of the input port. For a valid logic low the value

Use the power supply voltage of the device driven by the DIO74134 device to determine the output voltage
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Detailed Description

Overview

The DIO74134 is a unidirectional, single-bit, dual-supply, noninverting Voltage-level translator. Refer to the pin A
of Vcea to receive the signal that will be translated. Refer to the pin B of Vccg to receive the signal that will be
translated. Both supply pins Vcca and Vees support a Voltage range from 1.08V to 3.6V.

Fully Configurable Dual-Rail Design
Both Vcca and Vees can be power at any Voltage from 1.08V to 3.6V, making the device suitable for switching
between any of the Voltage nodes (1.08V, 1.2V, 1.8V, 2.5V, and 3.3V).

Partial-Power-Down Mode Operation
The lorr circuit disables the output, preventing destructive current flow back when the device is powered off. This
may happen in applications where the system is partially powered down to reduce power consumption.

VCC Isolation
The VCC isolation feature ensures that if either Vcca or Vecs are at GND (or < 0.4V), both ports A and B are set to
a high-impedance state, thereby preventing the wrong logic level from appearing on any bus.

Device Functional Modes
Table 2 lists the functional modes of the DIO74134.

Table 2. Function Table

INPUT OUTPUT
A PORT B PORT
L L
H H

Power Supply Recommendations
Connect ground before applying either Vcca or Vecs. There is no specific power sequence requirement for the
DIO74134. Vcea or Vecs may be powered up first, and Vcca or Vece may be powered down first.
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Physical Dimensions: SC70-5

LASE MARK

INDEX
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el

SECTION B-B
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COMMON DIMENSIONS
(UNITS OF MEASURE=MILLIMETER)
Symbol MIN NOM MAX
A 0.85 - 1.05
A1 0 - 0.10
A2 0.80 0.90 1.00
A3 0.47 0.52 0.57
b 0.22 - 0.29
b1 0.22 0.25 0.28
c 0.115 - 0.15
c1 0.115 0.13 0.14
2.02 2.07 212
2.20 2.30 2.40
E1 1.25 1.30 1.35
e 0.65BSC
el 1.30BSC
L 0.28 0.33 0.38
L1 0.50REF
L2 0.15BSC
R 0.10 - -
R1 0.10 - 0.25
] 0° - 8°
o1 6° 9° 12°
02 6° 9° 12°
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Physical Dimensions: DFN1*1-6

- D —_
e
I\j4 | N6
— —
Ll b1
4 ) ' 1
i [’
N3 N1
b

TOPVIEW BOTTOMVIEW

<
—'_] |_I ,J L. ,J L‘ 1 COMMON DIMENSIONS
(UNITS OF MEASURE=MILLIMETER)

< - Symbol | MIN | NOM | MAX
< A 0.34 - 0.40
A1 -0.004 - 0.046

SIDEVIEW A S IRER
D 0.95 ; 1.05
E 0.95 ; 1.05
b 0.12 ; 0.22
b1 0.185 ; 0.285

e 0.35TYP.
L 0.35 ; 0.45
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Physical Dimensions: DFN1.45*1-6

TOP VIEW

N1

L1

—
-

1NN

A3

Al

A
SIDE VIEW

COMMON DIMENSIONS
(UNITS OF MEASURE=MILLIMETER)

k

www.dioo.com

BOTTOM VIEW

N6

Symbol MIN MAX
A 0.500 0.600
A1 -0.004 0.046
A3 0.110REF.

D 1.350 1.550
E 0.900 1.100
k 0.250REF.
b 0.150 0.250
e 0.500TYP.
L 0.224 0.376
L1 0.075REF.
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CONTACT US

Dioo is a professional design and sales corporation for high-quality and performance analog semiconductors. The company focuses on
industry markets, such as, cell phone, handheld products, laptop, and medical equipment and so on. Dioo’s product families include
analog signal processing and amplifying, LED drivers and charger IC. Go to http://www.dioo.com for a complete list of Dioo product
families.

For additional product information, or full datasheet, please contact with our Sales Department or Representatives.
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