UNISONIC TECHNOLOGIES CO., LTD

UTXSO].OZ Preliminary

CMOS IC

2-BIT BIDIRECTIONAL
VOLTAGE-LEVEL
TRANSLATOR FOR
OPEN-DRAIN AND PUSH-PULL

MSOP-8
APPLICATION
m DESCRIPTION 1@%
This 2-bit non-inverting translator is a bidirectional voltage-level
translator and can be used to establish digital switching CDFN2030-8
compatibility between mixed-voltage systems. It uses two separate
configurable power supply rails, with the A ports supporting
operating voltages from 1.65V to 3.6V while it tracks the Vcca
supply, and the B ports supporting operating voltages from 2.3V to
5.5V while it tracks the Vcce supply.
This allows the support of both lower and higher logic signal
levels while providing bidirectional translation capabilities between
any of the 1.8V, 2.5V, 3.3V, and 5V voltage nodes.
When the output-enable (OE) input is low, all I/Os are placed in
the high-impedance state, which significantly reduces the
power-supply quiescent current consumption.
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)
* No Direction-Control Signal Needed
* No Power-Supply Sequencing Required — Either Vcca or Vecs
Can be Ramped First
* lorr Supports Partial-Power-Down Mode Operation
H  APPLICATION
* Handset
* Smartphone
* Tablet
* Desktop PC
www.unisonic.com.tw 10f13
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UTXS0102

Preliminary CMOS IC
B ORDERING INFORMATION
Ordering Number .

Lead Free Halogen Free Package Packing
UTXS0102L-S08-R UTXS0102G-S08-R SOP-8 Tape Reel
UTXS0102L-SM1-R UTXS0102G-SM1-R MSOP-8 Tape Reel

UTXS0102L-CK08-2030-R UTXS0102G-CK08-2030-R CDFN2030-8 Tape Reel

UTXS0102G-S08-R

T—— (1)Packing Type
(2)Package Type

(3)Green Package

(1) R: Tape Reel

(2) S08: SOP-8, SM1: MSOP-8,
CK08-2030: CDFN2030-8

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

®E  MARKING

SOP-8 / MSOP-8 CDFN2030-8

7] [s] [5
E.Q—) Date Code
uTC OUH L: Lead Free UTXS

TXS01020 : 0102

UTXS0 ODE——) G: Halogen Free 0000
° ==1 % [ ot Code ~ =1 Date Code
[ 2]

UNISONIC TECHNOLOGIES CO.,, LTD
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UTXSO].OZ Preliminary CMOS IC
B PIN CONFIGURATION
B2 O 8 | Bf EB; o
GND 7| Vees
Top
View
Voea | 3 | 6| oF
A2 S| AT B2 GND Vcca A2
SOP-8/MSOP-8 CDFN2030-8
B PIN DESCRIPTION
PIN NO. PIN NAME 1/0 DESCRIPTION
1 B2 1/10 Input/output B2. Referenced to Vcca
2 GND Ground
3 Veea A-Port supply voltage 1.65V < Vcca < 3.6V, Veea < Vecs
4 A2 1/0 Input/output A2. Referenced to Vcea
5 A1l 1/0 Input/output A1. Referenced to Vcea
3-state output-mode enable. Pull OE low to place all outputs in 3-state
6 OE |
mode. Referenced to Vcea
7 Vces B-Port supply voltage 2.3V < V¢eg £ 5.5V
8 B1 1/10 Input/output B1. Referenced to Vcca

Note: I=Input, O=Output, I/O=Input and Output.
B  FUNCTION TABLE

SUPPLY VOLTAGE INPUT INPUT/QUTPUT
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 GND X Z Z

Notes: 1. H = High voltage level ; L = Low voltage level ; X = Don’t care ; Z = high-impedance OFF-state

2. When either Vca or Vecg is at GND level, the device goes into power-down mode.

UNISONIC TECHNOLOGIES CO., LTD
www.unisonic.com.tw
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UTXSO].OZ Preliminary CMOS IC
B BLOCK DIAGRAM
VCCA VCCB
A 4
OE || .
| [
One Shot One Shot
Accelerator Accelerator
GATE BIAS
10kQ 10kQ
A1 B1
o One Shot One Shot a
Accelerator Accelerator
GATE BIAS
10kQ 10kQ
A2 B2
40f 13
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UTXSO].OZ Preliminary CMOS IC
B ABSOLUTE MAXIMUM RATING

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

A Port -0.5~4.6 V

Input Voltage B Port Vin 05~65 v
Voltage Range Applied to Any A Port -05~46 \%
Output In the High-Impedance or Vout
Power-Off State B Port -0.5~6.5 \%
Voltage Range Applied to Any A Port v -0.5 ~ Vceat0.5 \Y,
Output In the High or Low State B Port out -0.5 ~ Vceg+0.5 \V;
Input Clamp Current Vin<0 lik -50 mA
Output Clamp Current Vour<0 lok -50 mA
Continuous Output Current lout +50 mA
Continuous Current Through Vcca, Vecs, or GND lcc / lenp +100 mA
Storage Temperature Tste -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 V
A Port 1/Os Veea=1.65V~3.6V, 0 3.6 V
Output Voltage BPortOs | %7 |Vees=2.3V~55V 0 55 | V
VCCA=1 .65V~1 .95V, Vcc|- vV v
Vees=2.3V~5.5V 0.2 et
A Port 1/0Os
VCCA=2.3V~3.6V, VCCI' V V
Vees=2.3V~5.5V 0.4 et
High-Level Input Voltage ViH cep=2.3V~5 v
B Port I/0 eer Vv Vv
ort /0s Voca=1.65V~3.6V, 0.4 cal
VCCB=2.3V~5.5V VCCA
OE Input 065 55 \%
A Port 1/0Os 0 015] V
Low-Level Input Voltage B Port I/Os Vi Vcea=1.65V~3.6V, 0 015| V
OE | t VCCB=2.3V~5.5V 0 VCCA V]
neu x0.35
Input Transition Rise or  fArot/OS Veoa=1.65V~3.6V 10_| ns/V
CCA— I. ~9. ’
Fall Rate B Port I/0s At/Av Veog=2.3V~5.5V 10 [ ns/V
OE Input 10 | ns/V
Operating Temperature Ta -40 +125| °C
Notes: 1. Ve is the supply voltage associated with the input port.
2. Vceo is the supply voltage associated with the output port.
3. Vcea must be less than or equal to Vcee, and Veca must not exceed 3.6V.
50f 13
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UTXSO].OZ Preliminary 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 VoHA Vece=2.3V~5.5V, lon=-20pA, xoccéA? v
Vis = Vges-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 )
Vcea=1.65V~3.6V,
Port B Output Low Voltage Vois Veeg=2.3V~5.5V, lo,.=1mA, 0.4 Vv
Via<0.15V
Vcea=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 loz |\ s=2.3V~5.5V. OE=GND ] HA
Vcea=1.65V~Vcces,
Vecg=2.3V~5.5V 24 | WA
Vcea=3.6V,
lcca Voos=0V 22 | pA
Vcea=0V,
-1 A
Vi=Vo=Open, |[Vccs=5.5V H
|o=0A VCCA=1 .65V~VCCB,
Supply Current Veog=2.3V~5.5V 12 MA
Vcea=3.6V,
lccs Voog=0V -1 pA
Vcea=0V,
Vecs=5.5V 1| bA
Vi=Vcc or Veea=1.65V~Vcces,
lecatlecs | oD, 19=0A  [Viees=2.3V~5.5V 1441 pA
Input Capacitance OE CiN Vcea=3.3V, Vees=3.3V 2.5 pF
Output Capacitance A Port c Veea=3.3V, Vees=3.3V > pE
P p: B Port 10 CCA=9.9V, Vcep=o. 6 oF
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 Vcee, and Veca must not exceed 3.6V.
UNISONIC TECHNOLOGIES CO.,, LTD 6 0of 13
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UTXSO].OZ Preliminary CMOS IC
u SWITCHING CHARACTERISTICS (Ta=25°C, unless otherwise specified)
PARAMETER SYMBOL TEST CONDITIONS MIN | TYP | MAX | UNIT
Push-Pull Vecs=2.5V+0.2V 53 | ns
D:iin' ! Vecs=3.3V40.3V 54 | ns
9 et svao 15y Voca=5VEO.5V 68 | ns
Oven-Drai Com IR P Ve eg=2.5V+0.2V | 2.3 88 | ns
ngi:' rain Vocs=3.3V+0.3V | 2.4 96 | ns
9 Veos=5V+05V | 2.6 10 | ns
Vecs=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 Voee=2.5V+0.2V | 1.7 6.3 | ns
ngi:' rain Vocs=3.3V+0.3V | 2.0 6.0 | ns
9 Veoa=5VE05V | 2.1 58 | ns
Push-Pull Vece=3.3V+0.3V 24 | ns
Driving Vceg=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 Vecs=5V+0.5V 1.4 46 | ns
PHL Vees=2.5V+0.2V 44 | ns
Push-Pull
Drivin Voee=3.3V+0.3V 45 | ns
9 et a0 15y Voca=5VEO.5V 47 | ns
Oven-Drai Conm T P Veeg=2.5V+0.2V | 1.9 53 | ns
ngi:' rain Vecs=3.3V+0.3V | 11 44 | ns
9 Vees=5V405V | 12 40 | ns
Vecs=2.5V+0.2V 3.0 | ns
. Push-Pull
Propagation Delay Driving Ves=3.3V+0.3V 3.6 ns
From Input (B) to Output (A) Vcee=5V+0.5V 4.3 ns
Veea=2.5V+0.2V
Ooen-Drai Voee=2.5V+0.2V | 1.8 47 | ns
pen-Lrain Vecs=3.3V+0.3V | 26 42 | ns
Driving
Voca=5V+0.5V 1.2 40 | ns
Push-Pull Vece=3.3V+0.3V 25 | ns
Driving Vces=5V+0.5V 3.3 ns
Veea=3.3V+0.3V
Open-Drain con Vees=3.3V+0.3V | 1.0 124 | ns
Driving Vceeg=5V+0.5V 1.0 97 ns
Push-Pull Vecs=2.5V+0.2V 6.8 | ns
ush-ru Veea=3.3V+0.3V 71 | ns
Driving
Vet a0, 15y [Veos=8VE0 5V 75 | ns
Oven-Drai CoRm I P e e=2.5V+0.2V | 45 260 | ns
pen-Lrain Vecs=3.3V+0.3V | 36 208 | ns
Driving
Vece=5V+0.5V 27 198 | ns
Vecs=2.5V+0.2V 35 | ns
. Push-Pull
Propagation Delay Drivin ¢ Vees=3.3V+0.3V 4.1 ns
From Input (A) to Output (B) 9 pLA Verns2 5V40.2V Vcee=5V+0.5V 4.4 ns
Ooen-Drai CORmE O Wees=2.5V+0.2V | 43 250 | ns
pen-Lrain Vecs=3.3V+0.3V | 36 206 | ns
Driving
Voca=5V+0.5V 27 190 | ns
Push-Pull Vece=3.3V+0.3V 42 | ns
Driving Vceg=5V+0.5V 4.4 ns
Veea=3.3V+0.3V
Open-Drain con Vece=3.3V+0.3V | 36 204 | ns
Driving Vces=5V+0.5V 28 165 | ns
UNISONIC TECHNOLOGIES CO., LTD 7 0f 13
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UTXSO].OZ Preliminary CMOS IC
[ | SWITCHING CHARACTERISTICS (Cont.)
PARAMETER SYMBOL TEST CONDITIONS MIN | TYP | MAX | UNIT
Vcep=2.5V10.2V 5.3 ns
E:i?r;gpu" Viee=3.3V40.3V 45 | ns
Veor=1.8V£0.15V Vces=5V10.5V 0.5 ns
. Vceg=2.5V+0.2V | 45 175 ns
Open-Drain Voce=3.3V£0.3V | 36 140 | ns
Driving
Vces=5V10.5V 27 102 ns
Vces=2.5V10.2V 2.5 ns
. Push-Pull
Propagation Delay Driving o Vceg=3.3V+0.3V 1.6 ns
From Input (B) to Output (A) Veor=2.5V+0.2V Vcee=5V+0.5V 1.0 ns
. T |Vees=2.5V+0.2V | 44 170 ns
Open-Drain Vocs=3.3V0.3V | 37 140 | ns
Driving
Vcee=5V+0.5V 27 103 ns
Push-Pull Vces=3.3V+0.3V 2.5 ns
Driving Voen=3.3V£0.3V Vceeg=5V+0.5V 2.6 ns
Open-Drain T | Vees=3.3V+0.3V | 3.0 139 [ ns
Driving Vcee=5V+0.5V 3.0 105 ns
Vcep=2.5V10.2V 200 ns
Veea=1.8V+0.15V |Vccp=3.3V+0.3V 200 ns
Vces=5V10.5V 200 ns
Enable Time ¢ Vces=2.5V10.2V 200 ns
From Input (OE) to Output (A or B) " [Vooa=2.5V+0.2V [Veep=3.3V+0.3V 200 | ns
Vces=5V+0.5V 200 ns
Veor=3.3V£0.3V Vces=3.3V10.3V 200 ns
Vces=5V10.5V 200 ns
Vcep=2.5V10.2V 50 ns
Veea=1.8V+0.15V |Vccp=3.3V+0.3V 40 ns
Vces=5V10.5V 35 ns
Disable Time t Vces=2.5V10.2V 50 ns
From Input (OE) to Output (A or B) ds Veea=2.5V+0.2V |Vcep=3.3V+0.3V 40 ns
Vceeg=5V+0.5V 35 ns
Veor=3.3V£0.3V Vces=3.3V10.3V 40 ns
Vces=5V10.5V 35 ns
Vces=2.5V10.2V | 3.2 9.5 ns
E:i?r;gpu” Vees=3.3V0.3V | 2.3 9.3 | ns
Veor=1.8V£0.15V Vces=5V10.5V 2.0 7.6 ns
. Vces=2.5V+0.2V [ 38 165 ns
Open-Drain Voce=3.3V£0.3V | 30 132 | ns
Driving
Vces=5V10.5V 22 95 ns
Vces=2.5V+0.2V | 2.8 7.4 ns
Input Rise Time E:i?n'P”" t Vees=3.3V0.3V | 2.6 6.6 | ns
(A Port Rise Time) 9 A Vceg=5V10.5V 1.8 5.6 ns
_ Voon=2.5V20.2V 1 - 0=25V£0.2V | 3.0 149 | ns
Open-Drain Vocs=3.3V£0.3V | 28 121 | ns
Driving
Vceg=5V+0.5V 24 89 ns
Push-Pull Vces=3.3V+0.3V | 2.3 5.6 ns
Driving Voon=3.3V£0.3V Vceeg=5V+0.5V 1.9 4.8 ns
Open-Drain T | Vees=3.3V+0.3V | 25 116 | ns
Driving Vceg=5V10.5V 19 85 ns
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UTXS0102

Preliminary CMOS IC
B SWITCHING CHARACTERISTICS (Cont.)
PARAMETER SYMBOL TEST CONDITIONS MIN | TYP | MAX | UNIT
BushPul Veos=2.5V+0.2V | 4.0 10.8 | ns
D:iir; u Vocs=3.3V+0.3V | 2.7 91 | ns
9 ot svao 1y Vece=SVEO.V | 27 76 | ns
Oven.Drai CoA R P Ve es=2.5V+0.2V | 34 145 | ns
pen-Lrain Vecs=3.3V40.3V | 23 106 | ns
Driving
Vceeg=5V+0.5V 10 58 ns
Vees=2.5V+0.2V | 3.2 8.3 | ns
. . Push-Pull
Input Rise Time Drivin ¢ Veeg=3.3V+0.3V [ 2.9 7.2 ns
(B Port Rise Time) 9 ® Vorn=2 5VE0.2V Vceg=5V10.5V 24 6.1 ns
Ooen-Drai CoRmE SN Wees=2.5V+0.2V | 35 151 | ns
pen-Lrain Vecs=3.3V+0.3V | 24 112 | ns
Driving
Vees=5V+0.5V 12 64 | ns
Push-Pull Vees=3.3V+0.3V | 2.5 6.4 | ns
Driving Verrs3.3V10.3V Vceeg=5V+0.5V 2.1 7.4 ns
Open-Drain COAT N Wees=3.3V+0.3V | 26 116 | ns
Driving Vceg=5V+0.5V 14 72 ns
Push-Pul Vees=2.5V+0.2V | 2.0 59 | ns
D:iir; u Vocs=3.3V+0.3V | 1.9 60 | ns
9 et svao 1oy Vece=8VE0.8V | 17 133 | ns
Oven.Drai CoA I P Ve es=2.5V+0.2V | 4.4 6.9 | ns
pen-Lrain Veca=3.3V+03V | 4.3 64 | ns
Driving
Vees=5V+0.5V | 4.2 6.1 | ns
Vees=2.5V+0.2V | 1.9 57 | ns
. Push-Pull
Input Fall Time Drivin ¢ Vees=3.3V+0.3V | 1.9 55 ns
(A Port Fall Time) 9 A Voo 20 540,y | Veca=8V£05V | 1.8 53 | ns
Ooen-Drai CORmEONE T Vees=2.5V+0.2V | 4.4 6.9 | ns
pen-Lrain Vecs=3.3V+03V | 43 62 | ns
Driving
Vees=5V+0.5V | 4.2 58 | ns
Push-Pull Vees=3.3V+0.3V | 2.0 54 | ns
Driving Vees=3.3V40.3V Vceeg=5V+0.5V 1.9 5.0 ns
Open-Drain CORTITE o Wep=3.3V+0.3V | 4.3 6.1 ns
Driving Vces=5V10.5V 4.2 5.7 ns
Bush-Pul Vees=2.5V+0.2V | 2.9 13.8 | ns
D:iir; u Vocs=3.3V+0.3V | 2.8 162 | ns
9 ot svao 1y Vece=8VE0.5V | 28 16.2 | ns
Oven.Drai CoAm T P W ees=2.5V+0.2V | 6.9 13.8 | ns
pen-Lrain Veca=3.3V+03V | 7.5 162 | ns
Driving
Vees=5V+0.5V | 7.0 16.2 | ns
Vees=2.5V+0.2V | 2.2 78 | ns
. Push-Pull
Input Fall Time Drivin ¢ Vceg=3.3V+0.3V | 2.4 6.7 ns
(B Port Fall Time) 9 ® Voo 20 520,y | Veca=8VE05V | 26 6.6 | ns
Ooen-Drai CoAmE O Wees=2.5V+0.2V | 5.1 8.8 | ns
pen-Lrain Vecs=3.3V+0.3V | 54 94 | ns
Driving
Vees=5V+0.5V | 5.4 10.4 | ns
Push-Pull Vees=3.3V+0.3V | 2.3 74 | ns
Driving Vees=3.3V40.3V Vceeg=5V+0.5V 2.4 7.6 ns
Open-Drain COATE I Wees=3.3V+0.3V | 5.0 76 | ns
Driving Vces=5V10.5V 4.8 8.3 ns
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UTXSO].OZ Preliminary CMOS IC
B SWITCHING CHARACTERISTICS (Cont.)
PARAMETER SYMBOL TEST CONDITIONS MIN | TYP | MAX |UNIT
Veep=2.5V0.2V 21 |Mbps
Push-Pull
Drivin Veep=3.3V40.3V 22 | Mbps
Data Rate 9 . Veca=5V0.5V 24 | Mbps
Onen-drai data Voos=2.5V+0.2V 2 | Mbps
ngi:- rain Vees=3.3V+0.3V 2 |Mbps
9 Ve et a0 g5y es=5VEO.5 2 | Mbps
Bush-Pull conm BT P e e=2.5V+0.2V | 47 ns
ush-ru Veca=3.3V+03V | 45 ns
Driving
Pulse Duration t Veca=5V0.5V 41 ns
Ovendrai W Vees=2.5V+0.2V | 500 ns
pen-drain Veea=3.3V£0.3V | 500 ns
Driving
Vees=5V+0.5V | 500 ns
bush.pull Veca=2.5V+0.2V 20 |Mbps
D‘r‘i\slir; . Ves=3.3V40.3V 22 |Mbps
Data Rate 9 . Vcep=5V+0.5V 24 | Mbps
Ovendrai data Voos=2.5V+0.2V 2 |Mbps
Dﬁji: ran Vees=3.3V+0.3V 2 |Mbps
9 Ve 22 5v50.9y [Veos=5VE0.5V 2 |[Mbps
Push-Pul CoAmE SN Wees=2.5V+0.2V | 50 ns
ush-ru Veea=3.3V+0.3V | 45 ns
Driving
Pulse Duration f Veep=5V0.5V 41 ns
Onendrai W Vece=2.5V+0.2V | 500 ns
pen-drain Veea=3.3V+0.3V | 500 ns
Driving
Vces=5V+0.5V 500 ns
Push-Pull Vees=3.3V+0.3V 23 | Mbps
Driving Vces=5V10.5V 24 | Mbps
Data Rat f
ata rate Open-drain data Vees=3.3V+0.3V 2 |Mbps
Driving B Vces=5V10.5V 2 | Mbps
Push-Pull Voon=3.3VE03VIy - =3.3v20.3v | 43 ns
Pulse Duration Driving f Veca=5V0.5V 41 ns
Open-drain W Vece=3.3V20.3V | 500 ns
Driving Vces=5V+0.5V 500 ns
10 of 13
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UTXS0102

Preliminary

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.

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

Veel

Input / Va2 X Veei2
| tW | § CCl i CcCl oV
—) i ;
| | | : |
| | Ve to — —— tp
Input >;</CC,/2 >;</CC|/2 ' v
! ! ov 0.9%Veco Y OH
Vceol2 Vceol2
Output cco 0.1xVeco N Veco Vo,
tr = -t
PULSE DURATION PROPAGATION DELAY TIMES
OE Input fZVCCO/Z \
tPZL
—
Output ——
Waveform 1 _\*Vccolz
S1 at szCCO
tpzH
hand
Output e ————— VoH
Waveform 2 [\ Vorx0.9
S1 at GND VAR o
ENABLE AND DISABLE TIMES
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UTXSO].OZ Preliminary CMOS IC

B DETAILED DESCRIPTION

Overview

The UTXS0102 device is a directionless voltage-level translator specifically designed for translating logic voltage
levels. The A port is able to accept I/O voltages ranging from 1.65V to 3.6V, while the B port can accept I/O voltages
from 2.3V to 5.5V. The device is a pass gate architecture with edge rate accelerators (one shots) to improve the
overall data rate. 10kQ pull-up resistors, commonly used in open-drain applications, have been conveniently
integrated so that an external resistor is not needed. While this device is designed for open-drain applications, the
device can also translate push-pull CMOS logic outputs.

Architecture
The UTXS0102 architecture does not require a direction-control signal to control the direction of data flow from A
to B or from B to A.

Veea Vees

L,
T ‘j\; One-Shot One-Shot > T2
10kQ 10kQ

A Py B
N2
Figure 1. Architecture of UTXS0102 I/O Cell

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. The output one-shots detect rising edges on the A or B ports. During a rising edge, the one-shot
turns on the PMOS transistors (T1, T2) for a short duration, which speeds up the low-to-high transition.

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 UTXS0102.Similarly,the tpn. and max data rates also depend on the output impedance of the external driver. The
values for t:a, ts, te, and maximum data rates in the data sheet assume that the output impedance of the external
driver is less than 50Q.

Power-Up
During operation, ensure that Vcca < Vees at all times. During power-up sequencing, Vcca 2 Vecs does not
damage the device, so any power supply can be ramped up first.

Enable and Disable

The UTXS0102 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 (t4is) 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 10 kQ pull-up
resistor to Vcce. If a smaller value of pull-up resistor is required, an external resistor must be added from the I/O to
Vceaor Vees (in parallel with the internal 10 kQ resistors).

Device Functional Modes
The UTXS0102 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.
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UTXSO].OZ Preliminary CMOS IC
B TYPICAL APPLICATION CIRCUIT
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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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