UNISONIC TECHNOLOGIES CO., LTD

UTXS0101 Advance CMOS IC

1-BIT BIDIRECTIONAL
LEVEL-SHIFTING AND
VOLTAGE-LEVEL TRANSLATOR
WITH AUTO 5 4
6
DIRECTION-SENSING FOR Ny,
2 2
OPEN-DRAIN AND PUSH-PULL 1
SOT-26

APPLICATIONS
B DESCRIPTION

This one-bit non-inverting translator uses two separate
configurable power-supply rails. The A port is designed to track Vcca.
Vcea accepts any supply voltage from 1.65V to 3.6V. The B port is
designed to track Vcce. Veca must be less than or equal to Veces. Vecs
accepts any supply voltage from 2.3V to 5.5V. This allows for low
voltage bidirectional translation between any of the 1.8V, 2.5V, 3.3V,
and 5V voltage nodes.

When the output-enable (OE) input is low, all outputs are placed in
the high-impedance state.

To ensure the high-impedance state during power up or power
down, OE should be tied to GND through a pull-down resistor; the
minimum value of the resistor is determined by the current-sourcing
capability of the driver.
B FEATURES
*1.65V to 3.6V on A Port and 2.3V to 5.5V on B Port (Vcca < Vees)
* Vg isolation feature — If either V¢ input is at GND, all outputs are in

the High-Impedance state
* No Power-Supply Sequencing Required — Either Vcca or Vecg Can
be Ramped First

* lorr Supports Partial-Power-Down Mode Operation
H  APPLICATION
* Handset
* Smartphone
* Tablet
* Desktop PC
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UTXS0101

Advance CMOS IC
B ORDERING INFORMATION
Ordering Number .
Lead Free Halogen Free Package Packing
UTXS0101L-AG6-R UTXS0101G-AG6-R SOT-26 Tape Reel

UTXS0101G-AG6-R

[ T—— (1)Packing Type

(2)Package Type
(3)Green Package

(1) R: Tape Reel
(2) AG6: SOT-26

(3) G: Halogen Free and Lead Free, L: Lead Free

®  MARKING

6 5 4
HH H

S0101
HdH
12 3

UNISONIC TECHNOLOGIES CO., LTD
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UTXS0101

Advance

CMOS IC

B PIN CONFIGURATION
Veea | 11 O 6 | Vces
GND | 2 5| OE
Al 3 4| B
H PIN DESCRIPTION
PIN NO. PIN NAME 1/0 DESCRIPTION
1 Veea A-Port supply voltage 1.65V < Veca < 3.6V and Veea < Vecs.
2 GND Ground
3 A 1/0 Input/output A. Referenced to Vcca
4 B 1/0 Input/output B. Referenced to Vces
3-state output-mode enable. Pull OE low to place all outputs in 3-state
5 OE |
mode. Referenced to Vcea
6 Vces B-Port supply voltage 2.3V < V¢cg £ 5.5V

Note: I=Input, I/O=Input and Output

B  FUNCTION TABLE
SUPPLY VOLTAGE INPUTS INPUTS/OQUTPUT
Veea Vces OE An Bn
1.65V ~ Vces 2.3V ~ 5.5V L Z z
1.65V ~ Vcer 2.3V ~ 5.5V H Input or Output Output or Input
GND (Note 2) GND (Note 2) X Z Z

Notes: 1. H = High voltage level ; L = Low voltage level ; Z : High impedance OFF-state ; X = Don’t care.
2. When either Vca or Veces is at GND level, the device goes into Power-down mode.

B BLOCK DIAGRAM

VCCA

VCCB

OE( 5

10kQ
Gate Bias

One-SEl—«

10kQ

N2

A<3‘> ?

GPB
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UTXSOlOl Advance CMOS IC
B ABSOLUTE MAXIMUM RATING

PARAMETER SYMBOL RATINGS UNIT
Supply Voltage Veea -0.5~4.6 Vv
Supply Voltage Vees -0.5~6.5 V

A Port -0.5~4.6 )

Input Voltage B Port VN 05-65 v
Voltage Range Applied to Any A Port -0.5~4.6 vV
Output In the High-Impedance or Vour
Power-Off State B Port -0.5~6.5 v
Voltage Range Applied to Any A Port v -0.5 ~ Vccat0.5 V
Output In the High or Low State B Port ouT -0.5 ~ Vceet0.5 V
Input Clamp Current Vin<O lik -50 mA
Output Clamp Current Vour<0 lok -50 mA
Continuous Output Current lourt +50 mA
Continuous Current Through Vcca, Vees, or GND lec / lonD +100 mA
Storage Temperature Tstc -65 ~ +150 °C

Note: Absolute maximum ratings are those values beyond which the device could be permanently damaged.

Absolute maximum ratings are stress ratings only and functional device operation is not implied.

[ | RECOMMENDED OPERATING CONDITIONS (Ta=25°C, unless otherwise specified)

PARAMETER SYMBOL TEST CONDITIONS MIN | TYP | MAX [UNIT
Supply Voltage (Note 3) Vcea 1.65 3.6 V
Supply Voltage (Note 3) Vces 2.3 5.5 V
Input Voltage ViN 0 Vel \
A Port 1/0s Veea=1.65V~3.6V, 0 3.6 \%
Output Voltage B Port I/Os Vour  |vees=2.3v~5.5v 0 55 | V
VCCA=1 .65V~1 .95V, VCCI' v V
A Port /0s Vces=2.3V~5.5V 0.2 et
VCCA=2.3V"3.6V, VCCI' v V
Veep=2.3V~5.5V 4 et
High-Level Input Voltage ViH cep=2.3V~5.5 VO
CCI-
B Port l/0s Voea=1.65V~3.6V, 0.4 Vea | V
VCCB=2.3V~5.5V Veea
OE Inputs %065 55 \%
A Port 1/0Os 0 015] V
Low-Level Input Voltage B Port 1/0s Vi, Vcea=1.65V~3.6V, 0 015] V
OE | t VCCB=2.3V~5.5V 0 VCCA vV
nputs x0.35
Input Transition Ri A Pont 175 Veoa=1.65V~3.6V 10 | osiy
ma o o TSSO B port yos | awav | ST TR 10 | ns/Vv
OE Inputs ceBmeSTY. 10 | nsiv
Operating Temperature Ta -40 +85 | °C
Notes: 1. Ve is the supply voltage associated with the input port.
2. Vcco is the supply voltage associated with the output port.
3. Vcea must be less than or equal to Vees, and Veca must not exceed 3.6V.
UNISONIC TECHNOLOGIES CO., LTD 40of 12
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UTXSOlOl Advance CMOS IC
| ELECTRICAL CHARACTERISTICS (Ta=25°C, unless otherwise specified)
PARAMETER SYMBOL TEST CONDITIONS MIN | TYP [ MAX | UNIT
VCCA=1 .65V"‘3.6V, v
Port A Output High Voltage Vora  |Vees=2.3V~5.5V, lon=-20pA, . ch; v
Vg = Veeg-0.4V )
VCCA=1 .65V~3.6V,
Port A Output Low Voltage VoLa Veeg=2.3V~5.5V, lo.=1mA, 04 \Y
Vig<0.15V
VCCA=1 .65V~3.6V, V.
Port B Output High Voltage Vous  |Vees=2.3V~5.5V, loy=-20pA < 00287 v
Via = Veea-0.2V )
Veea=1.65V~3.6V,
Port B Output Low Voltage Vois Veeg=2.3V~5.5V, lo,.=1mA, 0.4 Vv
Via<0.15V
Veea=1.65V~3.6V,
Input Leakage Current OE liLeAk) Veos=2.3V~5.5V 11 MA
Power OFF Leakage A Port | Veea=0V, Vee=0V~5.5V +1 A
Current B Port O [Vooa=0V~3.8V, Voes=0V +1 | pA
High-Impedance State Vcea=1.65V~3.6V,
+
Output Current AorB Port oz |\/ccs=2.3V~5 5V, OE=GND ] HA
Vcea=1.65V~Vcces,
Veep=2.3V~5.5V 24 | WA
VCCA=3.6V,
|CCA VCCB=OV 2.2 UA
Veea=0V,
-1 A
Vin=Vour=Open|Vcce=5.5V H
. |o=0A VCCA=1 .65V"‘VCCB,
Quiescent Supply Current Voes=2.3V~5.5V 12 MA
VCCA=3.6V,
lccs Voog=0V -1 MA
Veea=0V,
Veep=5.5V 1A
Vin=Vceel, Vcea=1.65V~Vcces,
leeatleca |, _oa Vees=2.3V~5.5V 1441 A
Input Capacitance OE CiN 2.5 pF
. A Port Veea=3.3V, Vees=3.3V 5 pF
Output Capacitance B Port Cio 6 oF
Notes: 1. Ve is the Ve associated with the input port.
2. Vcco is the Ve associated with the output port.
3. Vcea must be less than or equal to Vcce, and Veca must not exceed 3.6V.
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www.unisonic.com.tw QW-R140-028.¢




UTXSOlOl Advance CMOS IC
u SWITCHING CHARACTERISTICS (Ta=25°C, unless otherwise specified)
PARAMETER SYMBOL TEST CONDITIONS MIN | TYP | MAX | UNIT
bush.pul Vees=2.5V+0.2V 53 | ns
D:iin' ! Vecs=3.3V40.3V 54 | ns
9 e s gy Voca=5VE0.5V 6.8 | ns
Ooen-Drai CORmETE Y Wocp=2.5V+0.2V | 2.3 8.8 | ns
ngi:' rain Vocs=3.3V+0.3V | 2.4 96 | ns
9 Vees=5V405V | 26 10 | ns
Veos=2.5V+0.2V 32 | ns
. Push-Pull
Propagation Delay Drivin Vees=3.3V+0.3V 3.7 ns
From Input (A) to Output (B) 9 Vcee=5V+0.5V 3.8 ns
Veea=2.5V+0.2V
Ooen-Drai Veos=2.5V+0.2V | 1.7 6.3 | ns
ngi:' rain Vocs=3.3V+0.3V | 2.0 60 | ns
9 Veoa=5V:05V | 2.1 58 | ns
Push-Pull Vces=3.3V+0.3V 24 | ns
Driving Vces=5V+0.5V 3.1 ns
Veea=3.3V+0.3V
Open-Drain con Vees=3.3V+0.3V | 1.3 42 | ns
Driving t Vees=5V+0.5V | 1.4 46 | ns
PHL Vees=2.5V+0.2V 44 | ns
Push-Pull
Drivin Voos=3.3V+0.3V 45 | ns
9 e s gy Voca=5VE0.5V 47 | ns
Ooen-Drai CORmETER Y Woep=2.5V+0.2V | 1.9 53 | ns
ngi:' rain Vecs=3.3V+0.3V | 11 44 | ns
9 Vees=5V405V | 1.2 40 | ns
Veos=2.5V+0.2V 3.0 | ns
. Push-Pull
Propagation Delay Drivin Vces=3.3V+0.3V 3.6 ns
From Input (B) to Output (A) 9 Vcee=5V+0.5V 4.3 ns
Veea=2.5V+0.2V
Ooen-Drai Veos=2.5V+0.2V | 1.8 47 | ns
pen-Lrain Vecs=3.3V+0.3V | 16 42 | ns
Driving
Vees=5V+05V | 1.2 40 | ns
Push-Pull Vces=3.3V+0.3V 25 | ns
Driving Vces=5V+0.5V 3.3 ns
Veea=3.3V+0.3V
Open-Drain con -V ces=3.3V£0.3V | 1.0 124 | ns
Driving Vceeg=5V+0.5V 1.0 97 ns
Bush.pul Vees=2.5V+0.2V 6.8 | ns
ush-ru Vecs=3.3V40.3V 71 | ns
Driving
Vet sty [Vecs=8Y£0.5V 75 | ns
Ooen-Drai CORmEETER Y Wocp=2.5V+0.2V | 45 260 | ns
pen-Lrain Vecs=3.3V+0.3V | 36 208 | ns
Driving
Vees=5V+0.5V 27 198 | ns
Veos=2.5V+0.2V 35 | ns
. Push-Pull
Propagation Delay Drivin ¢ Vces=3.3V+0.3V 41 ns
From Input (A) to Output (B) 9 pLA Verns2 5V40.2V Vcee=5V10.5V 4.4 ns
Ooen-Drai CORmEOTE AT Wees=2.5V+0.2V | 43 250 | ns
pen-Lrain Vocs=3.3V+0.3V | 36 206 | ns
Driving
Veos=5V+0.5V 27 190 | ns
Push-Pull Vces=3.3V+0.3V 42 | ns
Driving Vces=5V+0.5V 4.4 ns
Veea=3.3V+0.3V
Open-Drain con Vces=3.3V+0.3V | 36 204 | ns
Driving Vces=5V+0.5V 28 165 | ns
UNISONIC TECHNOLOGIES CO., LTD 6 of 12
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UTXSOlOl Advance CMOS IC
B SWITCHING CHARACTERISTICS (Cont.)
PARAMETER SYMBOL TEST CONDITIONS MIN | TYP | MAX | UNIT
Push-Pull Vece=2.5V+0.2V 53 | ns
ush-ru Veea=3.3V+0.3V 45 | ns
Driving
Voo 8Ve0.15y YecB=5VE0 5V 05 | ns
Ooen-Drai CORmEETER Y Wocp=2.5V+0.2V | 45 175 | ns
pen-Lrain Vecs=3.3V+0.3V | 36 140 | ns
Driving
Vece=5V+0.5V 27 102 | ns
Vees=2.5V+0.2V 25 | ns
. Push-Pull
Propagation Delay Driving ¢ Vees=3.3V+0.3V 1.6 ns
From Input (B) to Output (A) PLH Verss2 5V40.2V Vcee=5V+0.5V 1.0 ns
Ooen-Drai CORmEOTE AT Wees=2.5V+0.2V | 44 170 | ns
pen-Lrain Vocs=3.3V+0.3V | 37 140 | ns
Driving
Vees=5V+0.5V 27 103 | ns
Push-Pull Vece=3.3V+0.3V 25 | ns
Driving Vce=5V+0.5V 2.6 ns
Veea=3.3V£0.3V
Open-Drain CoA=S.SVEUIVY 5=3.3V£0.3V | 3.0 139 | ns
Driving Vcee=5V+0.5V 3.0 105 | ns
Voce=2.5V+0.2V 200 | ns
Veca=1.8V0.15V |Voee=3.3V10.3V 200 | ns
Vces=5V10.5V 200 | ns
Enable Time ) Vece=2.5V+0.2V 200 | ns
From Input (OE) to Output (A or B) " Veea=2.5V+0.2V [Vees=3.3V+0.3V 200 | ns
Vece=5V+0.5V 200 | ns
Verre3.3V40.3Y Vece=3.3V+0.3V 200 | ns
COATI T Ve cg=5V+0.5V 200 | ns
Vece=2.5V+0.2V 50 | ns
Veca=1.8V0.15V |Voee=3.3V10.3V 40 | ns
Vees=5V10.5V 35 | ns
Disable Time ‘" Vece=2.5V+0.2V 50 | ns
From Input (OE) to Output (A or B) % IVoea=2.5V40.2V [Veep=3.3V+0.3V 40 | ns
Vece=5V+0.5V 35 | ns
Verre3.3V40.3Y Vece=3.3V+0.3V 40 | ns
COATI T Ve cg=5V+0.5V 9.8 | ns
Push-Pull Voee=2.5V+0.2V | 3.2 95 | ns
D‘r‘iiin' v Vocs=3.3V+0.3V | 2.3 93 | ns
9 et s gy Vece=8VE0.5V | 2.0 76 | ns
Ooen-Drai CORmEETER Y Wecp=2.5V+0.2V | 38 165 | ns
pen-Lrain Vees=3.3V+0.3V | 30 132 | ns
Driving
Vece=5V+0.5V 22 95 | ns
Vecs=2.5V+0.2V | 2.8 74 | ns
. . Push-Pull
Rise and Fall Time Drivin ¢ Vees=3.3V+0.3V | 2.1 6.6 ns
(A Port Rise Time) 9 0 Vecs=5V+0.5V | 0.9 56 | ns
Veea=2.5V+0.2V
Oven-Drai Vees=2.5V+0.2V | 34 149 | ns
pen-Lrain Vocs=3.3V+0.3V | 28 121 | ns
Driving
Vees=5V+0.5V 24 89 | ns
Push-Pull Vece=3.3V+0.3V | 2.3 56 | ns
Driving Vces=5V+0.5V 1.9 4.8 ns
Veea=3.3V£0.3V
Open-Drain con Vees=3.3V+0.3V | 25 116 | ns
Driving Vces=5V+0.5V 19 85 ns
UNISONIC TECHNOLOGIES CO., LTD 7 0f 12
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UTXS0101

Advance CMOS IC
B SWITCHING CHARACTERISTICS (Cont.)
PARAMETER SYMBOL TEST CONDITIONS MIN | TYP | MAX | UNIT
bush-pull Vees=2.5V+0.2V | 1.1 10.8 | ns
D‘r‘iiin' v Vecs=3.3V+0.3V | 1.0 91 | ns
9 et s gy Vece=8VE0.5V [ 1.0 76 | ns
Ooen-Drai CORmEETER Y Wocp=2.5V+0.2V | 34 145 | ns
pen-Lrain Vees=3.3V+0.3V | 23 106 | ns
Driving
Veos=5V0.5V 10 76 | ns
Vees=2.5V+0.2V | 1.3 8.3 | ns
. . Push-Pull
Rise and Fall Time Drivin ¢ Vees=3.3V+0.3V | 0.9 7.2 ns
(B Port Rise Time) 9 8 ez Bs0 gy [Veca=BVEOEY_| 04 61 | ns
Ooen-Drai CORmE SN Wees=2.5V+0.2V | 35 151 | ns
pen-Lrain Vocs=3.3V+0.3V | 24 12 | ns
Driving
Vees=5V+0.5V 12 81 | ns
Push-Pull Vees=3.3V+0.3V | 1.6 64 | ns
Driving Vce=5V+0.5V 0.6 7.4 ns
Veea=3.3V+0.3V
Open-Drain 0ca=3-SVEUSVI  4=3.3V+0.3V | 26 116 | ns
Driving Vceeg=5V+0.5V 14 72 ns
bush.pull Vees=2.5V+0.2V | 1.9 59 | ns
D‘r‘iiin' v Vocs=3.3V+0.3V | 1.9 6.0 | ns
9 oot s gy Voce=8VE0.5V | 14 133 |_ns
Ooen-Drai CORmETE Y Wocp=2.5V+0.2V | 4.4 6.9 | ns
pen-Lrain Vecs=3.3V+0.3V | 43 64 | ns
Driving
Vees=5V+05V | 4.2 6.1 | ns
Vees=2.5V+0.2V | 1.9 57 | ns
. . Push-Pull
Rise and Fall Time Drivin ¢ Vees=3.3V+0.3V | 1.4 55 ns
(A Port Fall Time) 9 i Voo 20 5y oy [Veca=8V05V__| 0.8 53 | ns
Ooen-Drai CoAmE O Wecs=2.5V+0.2V | 4.4 6.9 | ns
pen-Lrain Vocs=3.3V+0.3V | 43 62 | ns
Driving
Vece=5V+0.5V | 4.2 58 | ns
Push-Pull Vees=3.3V+0.3V | 1.4 54 | ns
Driving Veee=5V+0.5V | 1.0 50 | ns
Veea=3.3V40.3V
Open-Drain 0ca=3-OVEUSVIY  4=3.3V40.3V | 4.3 61 | ns
Driving Vceeg=5V+0.5V 4.2 57 ns
bush-pull Vees=2.5V+0.2V | 2.2 13.8 | ns
D‘r‘iiin' v Vocs=3.3V+0.3V | 2.2 162 | ns
9 et s gy Voce=8VE0.5V | 26 16.2 | ns
Ooen-Drai CORmETE Y Wocp=2.5V+0.2V | 6.9 13.8 | ns
pen-Lrain Vees=3.3V+03V | 75 162 | ns
Driving
Vees=5V+05V | 7.0 16.2 | ns
Vees=2.5V+0.2V | 2.2 78 | ns
. . Push-Pull
Rise and Fall Time Drivin ¢ Vees=3.3V+0.3V | 2.4 6.7 ns
(B Port Fall Time) 9 B Verr 22 ovs0. oy [VooB=SVEO5V | 26 66 | ns
Ooen-Drai CoAmE SN Wees=2.5V+0.2V | 5.1 8.8 | ns
pen-Lrain Vecs=3.3V+0.3V | 5.4 94 | ns
Driving
Vcce=5V+0.5V | 5.4 10.4 | ns
Push-Pull Vees=3.3V+0.3V | 2.3 78 | ns
Driving Vces=5V+0.5V 2.4 7.6 ns
Veea=3.3V40.3V
Open-Drain con Vees=3.3V+0.3V | 5.0 76 | ns
Driving Veeg=5V+0.5V 4.8 8.3 ns
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UTXSOlOl Advance CMOS IC
B SWITCHING CHARACTERISTICS (Cont.)
PARAMETER SYMBOL TEST CONDITIONS MIN | TYP | MAX | UNIT
Vces=2.5V10.2V 21 | Mbps
Push-Pull Driving Vcep=3.3V10.3V 22 | Mbps
Vces=5V10.5V 24 | Mbps
Data Rate fosta Veos=2.5V40.2V 2 | Mbps
Open-Drain Driving Vces=3.3V10.3V 2 | Mbps
Vees=1.8VE0.15V Vcep=5V+0.5V 2 | Mbps
Vceg=2.5V+0.2V | 47 ns
Push-Pull |Data Vocs=3.3V£0.3V | 45 ns
Driving Inputs
Pulse Duration t Veep=oV0.5V 41 ns
, W Vees=2.5V+0.2V | 500 ns
Open-Drain| Data Voes=3.3V£0.3V | 500 ns
Driving Inputs
Vces=5V10.5V 500 ns
Vces=2.5V10.2V 20 |Mbps
Push-Pull Driving Vcep=3.3V+0.3V 22 | Mbps
Vcep=5V+0.5V 24 | Mbps
Data Rate foata Vees=2.5V40.2V 2 |Mbps
Open-Drain Driving Ves=3.3V+0.3V 2 | Mbps
Vces=5V10.5V 1 Mbps
Voon=2. V02V - —2 5v20.2v | 50 ns
Push-Pull jData Vocs=3.3V£0.3V | 45 ns
Driving Inputs
. Vces=5V10.5V 41 ns
Pulse Duration _ tw Vees=2.5V+0.2V | 500 ns
ggji:';ra'" :?;tis Voce=3.3V£0.3V | 500 ns
Vceeg=5V+0.5V 500 ns
. Vces=3.3V10.3V 23 | Mbps
Date Rote Push-Pull Driving o Vecs=5V40.5V 24 | Mbps
Open-Drain Driving Veep=3.3V40.3V 2| Mbps
Veon=3.3V40.3V Vces=5V10.5V 2 | Mbps
Push-Pull |Data Vces=3.3V10.3V [ 43 ns
Pulse Duration Driving Inputs . Vceg=5V+0.5V 41 ns
Open-Drain |Data Vces=3.3V+0.3V | 500 ns
Driving Inputs Vces=5V10.5V 500 ns
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UTXS0101

Advance

CMOS IC

B TEST CIRCUIT AND WAVEFORMS

Load Circuits

Ve —| ,—Vcco
DUT
e
T 15pF 1iMQ
Data Rate, Pulse Duration, Propagation Delay,
Output Rise-Time and Fall-Time Measurement
Using a Push-Pull Driver
O 2xVceo

From Output 50kQ

81/‘ O Open

G I 50kQ

Notes: 1. C. includes probe and jig capacitance.
2. ten is the same as tpz and tpzh.
tqis is the same as tp z and tphz.
3. Vca is the supply voltage associated with the input.
4. Vcco is the supply voltage associated with the input.

| tw |

——)
| |
Veal

| |
| |
></OHA/VOHB ></OHA/VOHB
| | ov

Input

Ve

— e

IN ouT

DUT

15pF

g L w2

Data Rate, Pulse Duration, Propagation Delay,
Output Rise-Time and Fall-Time Measurement
Using an Open-Drain Driver

TEST S1
teLz/tezL 2xVeco
tpnz/tpzn Open

Z—E ————————— Veea
OE Input + Vecal2 Veeal2

PULSE DURATION — 0V
tpzL 4—.tPLZ
v Output —
cl Waveform 1 —— e Veco
Input / Veail2 K Veer2 S1at 2xVeeo '3 +# Vecol2
i ; ov  Vccol2
| ‘ | T Vot
tPLH ‘:‘_’% — tpHL tPZH }P_HZ.
; —
—‘—r V, i
09 Voo on ; B Vor
Output ceo Vecol2 Vecol2
0.1 Veco v, Output X Veco/2
- Waveform 2 ov
b S1 Open

PROPAGATION DELAY TIMES

ENABLE AND DISABLE TIMES
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UTXSOlOl Advance CMOS IC

B DETAILED DESCRIPTION

Overview

The UTXS0101 device uses two separate configurable power-supply rails, Vcca and Vccs. Vecs accepts any
supply voltage from 2.3V to 5.5V and Vcca accepts any supply voltage from 1.65V to 3.6V as long as Vs is less than
or equal to Vcee. The A port and B port are designed to track Vcea and Vecg respectively allowing for low voltage
bidirectional translation between any of the 1.8V, 2.5V, 3.3V, and 5V voltage nodes.

The UTXS0101 device does not require power sequencing between Vcca and Vccg during power-up so the power
supply rails can be ramped in any order. A Vcca value greater than or equal to Vces (Veca = Vees) does not damage
the device, but during operation, Vcca must be less than or equal to Vees (Veea < Vees) at all times.

The output-enable (OE) input circuit is designed so that it is supplied by Vcca and when the (OE) input is low, all
outputs are placed in the high-impedance state. To ensure the high-impedance state of the outputs during power up
or power down, the OE input pin must be tied to GND through a pull-down resistor and must not be enabled until
Vcea and Veeg are fully ramped and stable. The minimum value of the pull-down resistor to ground is determined by
the current-sourcing capability of the driver.

Architecture
The UTXS0101 architecture (see Figure 1) does not require a direction-control signal to control the direction of
data flow from A to B or from B to A.

VCCA VCCB

7

T1 « T2
— One-Shot One-Shot —

10kQ 10kQ
A Py B
N2

Figure 1. Architecture of UTXS0101 I/O Cell

Power-Up
During operation, ensure that Vcca < Vecs at all times. During power-up sequencing, Vcca = Vccs does not
damage the device, so any power supply can be ramped up first.

Enable and Disable

The UTXS0101 has an OE input that is used to disable the device by setting OE low, which places all I/Os in the
Hi-Z state. The disable time (tq4is) indicates the delay between the time when OE goes low and when the outputs
actually get disabled (Hi-Z). 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.

Pull-up or Pull-down Resistors on I/O Lines

Each A port I/O has an internal 10kQ pull-up resistor to Vcca, and each B port I/O has an internal 10kQ pull-up
resistor to Vces. If a smaller value of pull-up resistor is required, an external resistor must be added from the I/O to
Veea or Ve (in parallel with the internal 10kQ resistors).

Device Functional Modes
The UTXS0101 device has two functional modes, enabled and disabled. To disable the device set the OE input
low, which places all I/Os in a high impedance state. Setting the OE input high will enable the device.

Input Driver Requirements
The fall time (ta, ts) of a signal depends on the output impedance of the external device driving the data 1/Os of
the UTXS0101. Similarly, the teyL and max data rates also depend on the output impedance of the external driver.
The values for tia, ts, ten, and maximum data rates in the data sheet assume that the output impedance of the
external driver is less than 50Q.
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UTC assumes no responsibility for equipment failures that result from using products at values that
exceed, even momentarily, rated values (such as maximum ratings, operating condition ranges, or other
parameters) listed in products specifications of any and all UTC products described or contained herein.
UTC products are not designed for use in life support appliances, devices or systems where malfunction
of these products can be reasonably expected to result in personal injury. Reproduction in whole or in
part is prohibited without the prior written consent of the copyright owner. UTC reserves the right to
make changes to information published in this document, including without limitation specifications and
product descriptions, at any time and without notice. This document supersedes and replaces all

information supplied prior to the publication hereof.
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