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Level Translator, 1-Bit
Bidirectional

Configurable Voltage Supplies
and Bushold Data Inputs

FXLH1T45

The FXLHI1TA45 is a single bit configurable dual-voltage supply
translator designed for both uni-directional and bi-directional voltage
translation between two logic levels. The device allows translation
between voltages as high as 3.6 V to as low as 1.1 V. The A port tracks
the Vcca level, and the B port tracks the Vcp level. This allows for
bi-directional voltage translation over a variety of voltage levels:
12V,15V,18V,25Vand33 V.

The device remains in 3-STATE until both Vs reach active levels
allowing either V¢ to be powered-up first. Internal power down
control circuits place the device in 3-STATE if either Vc is removed.

The Transmit/Receive (T/R) input determines the direction of data
flow through the device. The FXLH1T45 is designed so that the
control pin (T/R) is supplied by Vcca.

Features
® Bi-directional Interface between any 2 Levels from 1.1 Vto 3.6 V
® Fully Configurable: Inputs Track Vcc level
® Non-preferential Power-up Sequencing; either Ve may be
Powered-up First
Outputs Remain in 3-STATE until Active V¢ Level is Reached
Outputs Switch to 3-STATE if either Vccis at GND
Power Off Protection
Bushold On Data Inputs Eliminates the Need for External
Pull-up/Pull-down Resistors
Control Input (T/R) Levels are Referenced to Vcca Voltage
® Packaged in the MicroPak 6 SIP6 (1.0 mm x 1.45 mm)
® ESD Protections Exceeds:
+ 4kV HBM ESD
(per JESD22-A114 & Mil Std 883e 3015.7)
+ 8kV HBM I/O to GND ESD
(per JESD22-A114 & Mil Std 883e 3015.7)
¢ 1kV CDM ESD (per ESD STM 5.3)
¢ 200 VMM ESD (per JESD22-A115 & ESD STMS.2)
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MARKING DIAGRAM
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XYZ
[
XD = Device Code
KK = Lot Code
XY = Numeric Date Code
4 = Assembly Plant Code

ORDERING INFORMATION
See detailed ordering and shipping information on page 9 of
this data sheet.

Publication Order Number:
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PIN ASSIGNMENT

Pin Number Terminal Name
1 Veea
2 GND
3
4
5 TR
6 Vces
PIN DESCRIPTIONS
Pin Names Description
TR Transmit/Receive Input
Side A Input or Output
B Side B Input or Output
Veea Side A Power Supply
Veer Side B Power Supply

FUNCTION TABLE

Inputs (T/R)

Outputs

L

Bus B Data to Bus A

H

Bus A Data to Bus B

H = HIGH Logic Level L =

LOW Logic Level

www.onsemi.com
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POWER-UP/POWER-DOWN SEQUENCING
FXL translators offer an advantage in that either Vccmay
be powered up first. This benefit derives from the chip
design. When either Vcc is at 0V, outputs are in a
HIGH-Impedance state. To ensure that bus contention,
excessive currents, or oscillations do not occur, a proper
power-up sequence is recommended.
The recommended power-up sequence is the following:
1. Apply power to either V¢
2. Apply power to the T/R input (Logic HIGH for
A-to-B operation; Logic LOW for B-to-A
operation) and to the respective data inputs (A Port
or B Port). This may occur at the same time as
Step 1
3. Apply power to other V¢

The recommended power-down sequence is the
following:
4. Remove power from either V¢
5. Remove power from other V¢
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FXLH1T45

ABSOLUTE MAXIMUM RATINGS

Symbol Parameter Rating
Vceas Vecs Supply Voltage -05Vto+4.6V
V| DC Input Voltage
I/O Port A -05Vto+4.6V
I/O Port B - -05Vto+4.6V
Control Input (T/R) -05Vto+4.6V
Vo Output Voltage (Note 1)
Outputs 3-STATE -05Vio+4.6V
Outputs Active (Ap) -0.5V1toVgea+0.5V
Outputs Active (Bp) -0.5VtoVgee+0.5V
ik DC Input Diode Current @ V<0V -50 mA
lok DC Output Diode Current @
Vo<0V -50 mA
Vo>Vce +50 mA
lon/ loL DC Output Source/Sink Current —50 mA / +50 mA
lcc DC V¢ or Ground Current per Supply Pin +100 mA
Tstg Storage Temperature Range —-65 °C to +150 °C

Stresses exceeding those listed in the Maximum Ratings table may damage the device. If any of these limits are exceeded, device functionality
should not be assumed, damage may occur and reliability may be affected.

RECOMMENDED OPERATING CONDITIONS (Note 2)

Symbol Parameter Rating
Vcea or Vecs Power Supply Operating 1.1Vto 36V
Vi Input Voltage
Port A 0.0Vto36V
Port B N 0.0Vto3.6V
Control Input (T/R) 0.0 Vto Vgea
Vo Output Current in Igp/loL With Ve @
30Vto36V +24 mA
23Vto27V +18 mA
1.65V1t01.95V +6 mA
14Vto165V +2 mA
11Vto14V +0.5 mA
Ta Free Air Operating Temperature -40°Cto+125°C
At/ AV Maximum Input Edge Rate Vgcag=1.1 V10 3.6 V 10 ns/V

Functional operation above the stresses listed in the Recommended Operating Ranges is not implied. Extended exposure to stresses beyond
the Recommended Operating Ranges limits may affect device reliability.

NOTES:

1. lp Absolute Maximum Rating must be observed.

2. All unused inputs and I/O pins must be held at Vg or GND.
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FXLH1T45

DC ELECTRICAL CHARACTERISTICS (T = -40 °C to +125 °C, unless otherwise noted. Typical values are at Tp = +25 °C)

Symbol Parameter Conditions Vear (V) [Veco (V) Min. Typ. Max. Units
ViH High Level Input Voltage Data Inputs A, By 2.7-3.6 |1.1-3.6 2.0 - - \
(Note 3) 2327 1.6 - -
1.65-2.3 0.65 x Vgl - -
1.4-1.65 0.65 x V¢ - -
1.1-1.4 0.9 x Vg - -
Control Pin T/R 2.7-36 |1.1-3.6 2.0 - -
(Referenced to Vcga) 53207 s - -
1.65-2.3 0.65 x Vgoa - -
1.4-1.65 0.65xVeea | - -
1.1-1.4 0.9 x Veea - -
ViL Low Level Input Voltage Data Inputs A, B, 27-3.6 |1.1-3.6 - - 0.8 \
(Note 3) 2327 - - 0.7
1.65-2.3 - - 0.35 x Vgl
1.4-1.65 - - 0.35 x Vg
1.1-1.4 - - 0.1 x Vg
Control Pin T/R 2.7-3.6 |1.1-3.6 - - 0.8
(Referenced to Vcga) 53207 - - 07
1.65-2.3 - - 0.35 x Vgcoa
1.4-1.65 - - | 0.35xVeea
1.1-1.4 - - 0.1 xVeca
VoH High Level Output Voltage loy=-100 pA 1.1-3.6 |1.1-8.6 | Vgco0.2 - - \
(Note 4) loy=-12 mA 2.7 27 2.2 - -
loy=-18 mA 3.0 3.0 24 - -
lon=-24 mA 3.0 3.0 2.2 - -
loH=-6 MA 2.3 2.3 2.0 - -
loy=-12mA 23 23 1.8 - -
lon=-18 mA 2.3 2.3 1.7 - -
loy=-6 mA 1.65 1.65 1.25 - -
loH=-2 mA 1.4 1.4 1.05 - -
lon=-0.5 mA 1.1 1.1 0.75xVeco | - -
VoL Low Level Output Voltage loL=100 pA 1.1-36 |1.1-3.6 - - 0.2 \
(Note 4) loL=12 mA 2.7 27 - - 0.4
loL=18 mA 3.0 3.0 - - 0.4
loL=24 mA 3.0 3.0 - - 0.55
loL=12 mA 2.3 2.3 - - 0.4
loL,=18 mA 23 23 - - 0.6
loL=6 mA 1.65 1.65 - - 0.3
loL=2mA 1.4 1.4 - - 0.35
loL=0.5 mA 1.1 1.1 - - 0.3 x Vgeo
I Input Leakage Current V|=Vgca or GND 1.1-3.6 3.6 - - +1.0 uA
Control Pins
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FXLH1T45

DC ELECTRICAL CHARACTERISTICS (continued) (Ta = -40 °C to +125 °C, unless otherwise noted. Typical values are at Tp = +25 °C)

Symbol Parameter Conditions Vear (V) |Veco (V) Min. Typ. Max. Units
liHoLp) | Bushold Input Minimum ViN=0.8YV, 3.0 3.0 75.0 - - uA
Drive Current Ta=-40°Cto +85 °C
ViN=0.8V 3.0 3.0 60.0 - -
Vin=2V, 3.0 3.0 -75.0 - -
T = -40 °C to +85 °C
Vin=2V 3.0 3.0 -60 - -
ViN=0.7V 2.3 2.3 45.0 - -
Vin=1.6V 2.3 2.3 -45.0 - -
ViN= 057V 1.65 1.65 25.0 - -
Vin=1.07V 1.65 1.65 -25.0 - -
Vin=0.49V 1.4 1.4 10.0 - -
ViN=091V 1.4 1.4 -10.0 - -
Vin=0.11V 1.1 1.1 - 4.0 -
Vin=0.99V 1.1 1.1 - -4.0 -
lop) Bushold Input Over-Drive (Note 5) 3.6 3.6 450 - - uA
Current-to-Change State (Note 6) 3.6 26 250 — —
(Note 5) 2.7 2.7 300 - -
(Note 6) 2.7 2.7 -300 - -
(Note 5) 1.95 1.95 200 - -
(Note 6) 1.95 1.95 -200 - -
(Note 5) 1.6 1.6 120 - -
(Note 6) 1.6 1.6 -120 - -
(Note 5) 1.4 1.4 80.0 - -
(Note 6) 1.4 1.4 -80.0 - -
lorg | Power Off Leakage Current | A,, Vcca = Vea, 0 3.6 - - +10.0 uA
Vi=0Vto3.6V
Bn. Vces = Vel 0 3.6 - - +10.0
V,;=0Vto3.6V
loz 3-STATE Output Leakage An, Veea = Vecos 0 3.6 - - +10.0 uA
Vo=0Vor3.6V
Bn. Vces = Veco 0 3.6 - - +10.0
Vo=0Vor3.6V
Icca/s | Quiescent Supply Current V)=Vggior GND; Ig=0 1.1-36 |1.1-3.6 - - 20.0 uA
(Note 7)
lcca Quiescent Supply Current V) =Vgcaor GND; Ig=0 0 1.1-3.6 - - -10.0 uA
V| = Vgea or GND; Ig = 0 1.1-3.6 0 - - 10.0
lccs Quiescent Supply Current V) =Vgcgor GND; Ig=0 1.1-3.6 0 - - -10.0 uA
Vi =Vccgor GND; Ig=0 0 1.1-3.6 - - 10.0
Algcas | Increase in Icc per Input; ViH=3.0V 3.6 3.6 - - 500 uA

Other Inputs at Vg or GND

Product parametric performance is indicated in the Electrical Characteristics for the listed test conditions, unless otherwise noted. Product
performance may not be indicated by the Electrical Characteristics if operated under different conditions.

NOTES:

Vel =the Vg associated with the data input under test.

Vcco =the Vg associated with the output under test.

An external driver must source at least the specified current to switch LOW-to-HIGH.

An external driver must source at least the specified current to switch HIGH-to-LOW.

Reflects current per supply, Vgca or Vece.:

Noo s~
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FXLH1T45

AC Electrical Characteristics (Tp = -40 °C to +125 °C, unless otherwise noted. Typical values are at Tp = +25 °C.)

Vecca=3.0Vio 3.6V

3.0\\Ilct%B3:.6 \") 2.3\\llctco 2:.7 \" Vctcl:)B1:.915.(il5 Y 1.4\\Ilct% 1:.6 V|14 \\Ilct(i)B1:.3 \"
Symbol Parameter Min. | Max. | Min. | Max. | Min. | Max. | Min. | Max. | Min. | Max. | Units
tpLHs tPHL Propagation Delay AtoB | 0.2 3.5 0.3 3.9 0.5 5.4 0.6 6.8 1.4 22.0 ns
Propagation Delay Bto A | 0.2 3.5 0.2 3.8 0.3 4.0 0.5 4.3 0.8 13.0
tpzH, tpzL  |Output Enable T/R to B 0.4 7.2 0.5 7.6 0.7 9.1 0.8 10.5 1.6 25.7 ns
ere® Output Enable T/Rto A 0.4 7.3 0.4 7.8 1.0 8.8 2.0 10.5 2.8 30.0
tpHz tprz  |Output Disable T/R to B - 3.9 - 5.3 - 7.3 - 7.6 - 170 | ns
Ta=-40°Cto +85°C| - 5.6 - 4.2 - 6.3 - 6.9 - 17.0
Output Disable T/R to A - 4.9 - 5.8 - 3.7 - 5.7 - 3.7
Ta=-40°Cto +85°C - 4.6 - 4.8 - 4.5 - 4.9 - 4.5
Veca=23Vtio2.7V
3.0\\,lct%33=.6 Vv 2.3\\,Ict%32=.7 Vv Vct%B1=.915.§15 Y 1.4\\IlctCoB1=.6 V|14 \\Ilctc::B1=.3 \'
Symbol Parameter Min. | Max. | Min. | Max. | Min. | Max. | Min. | Max. | Min. | Max. | Units
tPLH, tPHL Propagation Delay AtoB | 0.2 3.8 0.4 4.2 0.5 5.6 0.8 6.9 1.4 22.0 ns
Propagation Delay Bto A | 0.3 3.9 0.4 4.2 0.5 4.5 0.5 4.8 1.0 7.0
tpzH, tpzL  |Output Enable T/R to B 0.4 7.8 0.6 8.2 0.7 9.6 1.0 10.9 1.6 26.0 ns
ere® Output Enable T/R to A 0.5 8.0 0.6 8.5 1.2 9.3 2.0 11.5 3.0 24.0
tpyz, tpLz  |Output Disable T/R to B - 41 - 43 _ 7.0 _ 6.7 _ 17.0 ns
Ta=-40°Cto +85°C| - 5.7 - 43 - 5.7 - 6.7 - 17.0
Output Disable T/R to A - 5.3 - 5.9 - 4.0 - 6.0 - 5.9
Tp=-40°Cto +85°C| - 4.8 - 4.8 - 4.8 - 5.0 - 4.8
Veea=1.65Vi01.95V
3.0\\Ilct<fassz.6 Vv 2.3\\,Ict%B2=.7 Vv Vct(i)B1=.915.F</5 Y 1.4\\,/ct%B1=.6 V|14 \\//thoB1=.3 Vv
Symbol Parameter Min. Max. Min. Max. Min. Max. Min. Max. Min. Max. Units
tPLH, tPHL Propagation Delay AtoB | 0.3 4.0 0.5 45 0.8 5.7 0.9 71 1.5 22.0 ns
Propagation Delay Bto A | 0.5 5.4 0.5 5.6 0.8 5.7 1.0 6.0 1.2 8.0
tpzH, tpzL  [Output Enable T/R to B 0.8 9.0 1.0 9.5 1.3 10.7 1.4 12.1 2.0 27.0 ns
ore®) Output Enable T/R to A 0.7 10.5 0.7 10.8 1.6 10.9 25 13.0 3.2 25.0
tpuz, tprz  |Output Disable T/R to B - 5.1 - 5.2 - 6.7 - 7.0 - 17.0 ns
Ta=-40°Cto+85°C| - 5.7 - 5.6 - 5.8 - 7.0 - 17.0
Output Disable T/Rto A - 5.0 - 6.5 - 5.0 - 5.0 - 5.0
Ta=-40°Cto+85°C| - 5.0 - 5.0 - 5.0 - 5.0 - 5.0
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FXLH1T45

Veca=14Vio 1.6V

Vees = Vees = Veeg=1.65V Vees = Vees =
30Vto36V | 23Vto2.7V to1.95V 14Vto16V | 1.1Vio13V

Symbol Parameter Min. | Max. | Min. | Max. | Min. | Max. | Min. | Max. | Min. | Max. | Units

tpLH, tPHL Propagation Delay AtoB | 0.5 4.3 0.5 4.8 1.0 6.0 1.0 7.3 15 22.0 ns

Propagation Delay Bto A | 0.6 6.8 0.8 6.9 0.9 71 1.0 7.3 1.3 9.5

t|(:’2H, tpz)L Output Enable T/Rto B 1.5 10.3 15 10.8 2.0 12.0 2.0 13.3 2.5 28.0 ns
Note 8

Output Enable T/Rto A 1.0 12.9 1.2 13.1 1.8 13.3 25 14.8 3.3 27.5

tpuz, tpLz  |Output Disable T/R to B - 6.1 - 6.2 - 6.2 - 7.5 - 18.0 ns
Ta=-40°Cto +85°C - 6.1 - 6.2 - 6.2 - 7.5 - 18.0
Output Disable T/Rto A - 8.0 - 7.5 - 6.0 - 6.0 - 6.0
Ta=-40°Cto +85°C| - 6.5 - 6.3 - 6.0 - 6.0 - 6.0

Veea=1.1Vio13V

Vees = Vees = Veeg=1.65V Vees = Vees =
30Vto3.6V | 23Vto2.7V to1.95V 14Vto16V | 1.1Vto13V

Symbol Parameter Min. | Max. | Min. [ Max. [ Min. | Max. | Min. | Max. | Min. | Max. | Units

tpLHs tPHL Propagation Delay AtoB | 0.8 13.0 1.0 7.0 1.2 8.0 1.3 9.5 2.0 24.0 ns

Propagation Delay BtoA | 1.4 22.0 1.4 22.0 15 22.0 15 22.0 2.0 24.0

tl(DﬁH, tPZ)L Output Enable T/Rto B 2.8 28.0 3.0 19.0 3.2 20.0 3.3 21.5 4.0 36.0 ns
ote 8

Output Enable T/Rto A 2.4 37.0 2.1 29.0 2.5 30.0 3.5 32.0 4.0 44.0

tpHz, trLz  |Output Disable T/Rto B - 15.0 - 7.0 - 8.0 - 10.0 - 20.0 ns
Ta=-40°Cto +85°C| - 15.0 - 7.0 - 8.0 - 10.0 - 20.0
Output Disable T/Rto A - 15.0 - 12.0 - 12.0 - 12.0 - 12.0
Ta=-40°Cto +85°C| - 15.0 - 12.0 - 12.0 - 12.0 - 12.0
NOTES:

8. The enable time, tpz4 0r tp7, is the time for the FXLH1T45 to return to active operation after a direction change. The enable time specifies the
worst-case delay from the time the T/R pin is switched until a valid output signal is expected. For example, to change direction to B-to-A
operation, the T/R pin is switched from HIGH-to-LOW. The enable time for this case is found by adding the disable time for T/R to B to the
propagation delay for B to A. The formulas for calculating enable times are the following:
tpzH (T/ﬁ to A) =tp 7 (T/ﬁ to B) + tp 4 (B 1o A)
tpzL (T/Rto A) = tprz (T/R to B) + tpyy (B to A)
tpzH (T/ﬁ to B) =tp 7 (T/ﬁ to A) + tp 4 (A to B)
tpzL (T/R to B) = tpz (T/R to A) + tpyL (A to B)

CAPACITANCE
Ta=+25°C
Symbol Parameter Conditions Typical Units
CiN Input Capacitance Control Pin (T/R) Veeca=Vee=3.3V, Vi=0VorVecas 4.0 pF
Cio Input/Output Capacitance A, By, Ports Veca=Veee=3.3V, V=0V orVceas 5.0 pF
Cpp |Power Dissipation Capacitance Veea=Vece=33V, V=0V or Vg, F=10 MHz 20.0 pF
www.onsemi.com Share Feedback
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AC Loading and Waveforms

Vee
O0— OPEN tPLH, tPHL
TEST o o— GND tPHZ
SIGNAL o o— Voo x2 tpLz
= I CL
Figure 1. AC Test Circuit
AC TEST CIRCUIT
Test Switch
tpLH, tPHL OPEN
tpLz VecoX2atVeop=3.340.3V,25V 0.2V, 1.8V +0.15V,1.5V+0.1V, 1.2V 0.1V
tPHz GND

AC LOAD TABLE

Veco CL RL Rtr1
1.2V 0.1V 15 pF 2kQ 2kQ
1.5V+0.1V 15 pF 2 kQ 2kQ
1.8V 0.15V 15 pF 2kQ 2kQ
25V+0.2V 15 pF 2 kQ 2kQ
3.3V+0.3V 15 pF 2 kQ 2kQ

DATA > ~— Vea DIRECTION R v Veca

IN j< « j( " GND CONTROL >f « m__ GND
toxx tox

DATA )E 5
ouT ¢

Input tg =t =2.0 ns, 10% to 90%
Input tg =tg = 2.5 ns, 10% to 90%, @ V, =3.0 Vto 3.6 V only

X tpzL tPLZ |-
} <_C Vcco DATA
Vmo ouT Vmo ¥\C()L

Input tg =tg=2.0 ns, 10% to 90%
Input tg =tg=2.5 ns, 10% to 90%, @ V, =3.0 V to 3.6 V only

Figure 2. Waveform for Inverting
and Non-Inverting Functions

Figure 3. 3-STATE Output Low Enable
and Disable Times for Low Voltage Logic

DIRECTION
CONTROL

> Vcea
( Vi
)] GND
tpzH tPHZ
VOH
DATA AEV
OUTJ Vmo x

Input tg =t = 2.0 ns, 10% to 90%
Input tg =tg=2.5 ns, 10% to 90%, @ V,=3.0 V to 3.6 V only

Figure 4. 3-STATE Output High Enable and Disable Times for Low Voltage Logic

Vee
Symbol 3.3V+0.3V 25V+02V 1.8V+0.15V 15V+0.1V 12V+0.1V
Vi Veel/ 2 Veer/ 2 Veer/ 2 Veer/ 2 Veer/ 2
Vo Veco/ 2 Veco/ 2 Veco/ 2 Vecco/ 2 Veco/ 2
Vy Vor-0.3V Von-0.15V Vor-0.15V Vor- 0.1V Vor-0.1V
Vy VoL+0.3V VoL+0.15V VoL+0.15V Vor+0.1V VoL+0.1V

9. For Vit Ve = Veea for Control Pin T/R or Vega / 2.
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ORDERING INFORMATION

FXLH1T45

Order Number

Case Number

Pb-Free

Package Description

Supplied As

FXLH1T45L6X

127EB

Yes

6-Lead

MicroPak/SIP6, 1.0 mm Wide

5k Units on Tape and Reel

Tape and Reel Specification
TAPE FORMAT FOR MICROPAK

Package Designator Tape Section Number Cavities Cavity Status Cover Tape Status
L6X Leader (Start End) 125 (typ) Empty Sealed
Carrier 5000 Filled Sealed
Trailer (Hub End) 75 (typ) Empty Sealed
Tape Dimensions Millimeters
2,00 ~ 4?— B 4.00 /‘“1 s0*310 1.75:0.10
-00—= ! : B r 1.75£0.
e ~
e e 4 O b
% I 5° MAX.
8.00%9% ?_ jA 3.5020.05 1.1520.05
- {5 - - e ] t;ai
Pin 1
\ B
©05010.05 SECTION B-B
DIRECTION OF FEED——» SCALE:10X

~ 0.254+0.020
5° MAX = [ 0.7020.05
L i ) /it ¥
‘u |Po==Y] Tz ezt —f
— t=—1.60+0.05
SECTION A-A

SCALE:10X

Reel Dimensions Inches (Millimeters)

' DETAIL X

TAPE SLOT

DETAIL X W
SCALE: 3X J L WZ
Tape Size A B c D N w1 w2 w3
8 mm 7.0 0.059 0.512 0.795 2.165 | 0.331 +0.059/-0.000 | 0.567 W1 +0.078 /-0.039
(177.8) (1.50) (13.00) | (20.20) | (55.00) | (8.40+1.50/-0.00) | (14.40) (W1 + 2.00 /-1.00)
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REVISION HISTORY

Revision Description of Changes Date
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