P-1
Dual supply translating transceiver;3-State

General Description

The LT74LVCIT45/LT74LVCHIT45 are single bit, dual supply transceivers with 3-state outputs that enable
bidirectional level translation. They feature two 1-bit input-output ports (A and B), a direction control input (DIR)
and dual supply pins (Ve and Veeg). Both Veey) and Veeg can be supplied at any voltage between 1.2 V and 5.5 V
making the device suitable for translating between any of the low voltage nodes (1.2 V,15V,18V, 25V, 3.3V and
5.0 V). Pins A and DIR are referenced to V¢, and pin B is referenced to V. A HIGH on DIR allows transmission

from A to B and a LOW on DIR allows transmission from B to A.

o=
=z
—
o
)
er
w
o
o
o
I

)
o

=
o

(92}
>
o

™

o

The devices are fully specified for partial power-down applications using lger. The lgee circuitry disables the output,
preventing any damaging backflow current through the device when it is powered down. In suspend mode when
either V() or Ve are at GND level, both A port and B port are in the high-impedance OFF-state.

Active bus hold circuitry in the LT74LVCHIT45 holds unused or floating data inputs at a valid logic level.

Features and Benefits

B Wide supply voltage range:
Veew: 12Vt 55V
Veepy:12V1to 55V
High noise immunity
Maximum data rates:
420 Mbps (3.3 V to 5.0 V translation)
210 Mbps (translate to 3.3 V)
140 Mbps (translate to 2.5 V)
75 Mbps (translate to 1.8 V)
60 Mbps (translate to 1.5 V)
Suspend mode
+24 mA output drive (Ve =3.0V)
Inputs accept voltages up to 5.5V
Low power consumption: 16 pA maximum lgc
loer circuitry provides partial Power-down mode operation
Complies with JEDEC standards
Multiple package options: SO0T23-6L/SC70-6L
Specified from -40 °C to +125 °C

CAUTION: These devices are sensitive to electrostatic discharge; follow proper IC HandlingProcedures.
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Figure 1. Logic symbol Figure 2. Logic diagram

Pin Configurations

SOT23-6L/SC70-6L

Veew 1 supply voltage A (port A and DIR).
GND 2 ground (0V).
OUT A 3 data input or output.
OUT B 4 data input or output.
DIR 5 direction control.
Veem) 6 supply voltage B (port B).

CAUTION: These devices are sensitive to electrostatic discharge; follow proper IC HandlingProcedures.
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S0T23-6L LT74LVCIT45XT6/R6 Tape and Reel, 3 000 TT45XX |
SC70-6L LT74LVCIT45XC6/R6 Tape and Reel, 3 000 1T45XX g?

Q
S0T23-6L LT74LVCHIT45XT6/Ré Tape and Reel, 3 000 1T45XX )

D
SC70-6L LT74LVCHIT45XC6/Ré Tape and Reel, 3 000 1T45XX o

Function Table

Veewy Veer DIR A B
1.2V to 5.5V L A=B input
1.2V to 5.5V H input B=A
GND X Z z
Note:

[1]H=HIGH voltage level; L=LOW voltage level; X=don't care; Z=high-impedance OFF-state.
[2]The input circuit of the data I/0 is always active.
[3]When either V(s or Vec is at GND level, the device goes into suspend mode.

CAUTION: These devices are sensitive to electrostatic discharge; follow proper IC HandlingProcedures.
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Electrical Parameter

Absolute Maximum Ratings
(Voltages are referenced to GND (ground=0V), unless otherwise specified).

supply voltage A Veew -0.5 +6.5 \Y
supply voltage B Veew) -0.5 +6.5 \Y
input clamping current lik V<0V -50 mA
input voltage V, -0.5 +6.5 \'
output clamping current lok V<0V -50 mA
Active mode -0.5 Veeot0.5 v
output voltage Vo
Suspend or 3-state mode -0.5 +6.5 v
output current lo V=0V to Vo +50 mA
supply current lec lecqa) OF lecqm) 100 mA
ground current lsnp -100 mA
storage temperature Tetg -65 +150 °Cc
total power dissipation Piot 250 mW
soldering temperature T, 10s 260 °c
Note:

[1] The minimum input voltage ratings and output voltage ratings may be exceeded if the input and output
current ratings are observed.

[2] V¢ is the supply voltage associated with the output port.

[3] Veco+0.5V should not exceed 6.5V.

CAUTION: These devices are sensitive to electrostatic discharge; follow proper IC HandlingProcedures.
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Electrical Parameter (Cont.) N
%
Recommended Operating Conditions [=)
o
I
Supply voltage A Veew) 1.2 55 \Y o
oY
Supply voltage B Veer 1.2 5.5 v QUJ_)
>
Input voltage vV, 0 5.5 v )
Active mode 0 Veeo \
Output voltage Vo
Suspend or 3-state mode 0 55 v
Ambient temperature Tamb -40 +125 °C
Vee=1.2V 20 ns/V
Vee=1.4V to 1.95V 20 ns/V
Input transition rise and fall rate  At/AV ~ Vc=2.3V to 2.7V 20 ns/V
Vee=3V to 3.6V 10 ns/V
Vee=4.5V to 5.5V 5 ns/V

Note:
[1] Vceo is the supply voltage associated with the output port.
[2] V¢ is the supply voltage associated with the input port.

CAUTION: These devices are sensitive to electrostatic discharge; follow proper IC HandlingProcedures.
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Electrical Characteristics

DC Characteristics 1

Tamb=25°C, voltages are referenced to GND (ground=0V), unless otherwise specified.

HIGH-level output

Vou V=V, or Vi 1g=-3mA; V¢e=1.2V 1.09

voltage
LOW-

OW-level output Vo, Vj=V,y 0F Vi.; lg=3mA; Veeo=1.2V 0.07 v
voltage
Input leakage current I DIR input; V|=0V to 5.5V; V¢¢=1.2V to 5.5V ] MA
Bus hold LOW current lgHL A or B port; V|=0.42V; V¢¢=1.2V 19 LA
Bus hold HIGH current lsHH A or B port; V|=0.78V; V¢ =1.2V -19 MA
Bus hold LOW lshio A or B port; Veg=1.2V 19 1A
overdrive current
Bus hold HIGH lgkio A or B port; Veg=1.2V -19 uA
overdrive current
OFF-state output loz A or B port; Vo=0V or Veco; Veco=1.2V to 5.5V A

current

A port; V, or V=0V to 5.5V,

x] HA
Power-off leakage | Veew=0V; Veee=1.2V to 5.5V
current OFF B port; V, or V4=0V to 5.5V; £ uA
VCC(B)=UV; VCC(A)=1'2V to 5.5V
Input capacitance C DIR input; V=0V or 3.3V; V¢en=Veer)=3-3V 2.2 pF
Input/output capacitance Cyyq A and B port; suspend mode; 6.0 pF

V0=3.3V or UV, VCC(A)=VCC(B)=3'3V

Note:

[1] Vceo is the supply voltage associated with the output port.

[2] Vg is the supply voltage associated with the data input port.

[3] To guarantee the node switches, an external driver must source/sink at least lgy oflguno When the input is in
the range V,_to V...

CAUTION: These devices are sensitive to electrostatic discharge; follow proper IC HandlingProcedures.

L]
Linearin and designs are registered trademarks of Linearin Technology Corporation.
© Copyright Linearin Technology Corporation. All Rights Reserved. D N EAR I N

All other trademarks mentioned are the property of their respective owners.

o=
=z
—
o
)
er
w
o
o
o
I

)
o

=
o

(92}
>
o

™

L




lo=-100UA; Vceo=1.2V to 4.5V Vcgo-0.1

o Dual supply translating transceiver;3-State n
=
Electrical Characteristics (Cont.) §
w
DC Characteristics 2 g
Tamb=-40°C to +85°C, voltages are referenced to GND (ground=0V), unless otherwise specified. e
Croaneer | sman Lt contors o oo Lo [l
Veesl.2V 0.8Vcq, v =
Vee=1.4V to 1.95V 0.65Vg, v D
Data input V¢ =2.3V to 2.7V 1.7 \' a
Vee=3.0V to 3.6V 2.0 v
Vee=4.5V to 5.5V 0.7Veg v
HIGH-level input voltage Vi
Vel 2V 0.8V¢c(A) v
Veo=1.4V to 1.95V 0.65Vcc(A) v
DIRinput  V¢g=2.3V to 2.7V 1.7 v
Vee=3.0V to 3.6V 2.0 v
Vee=4.5V to 5.5V 0.7Vec(A) v
Vege12V 02Ve V
Veo=1.4V to 1.95V 0.35Ve V
Data input V¢ =2.3V to 2.7V 0.7 \'
Vee=3.0V to 3.6V 08 Vv
Vee=4.5V to 5.5V 03Ve V
LOW-level input voltage V)
Veg=1:2V 0.2Ve(A) V
Veo=1.4V to 1.95V 0.35Vec(A) V
DIRinput  Veg=2.3V to 2.7V 07V
Vee=3.0V to 3.6V 08 Vv
Vie=4.5V to 5.5V 0.3Vee(A) V
Vv
lo=-6MA; Veo=1.4V 1.0 v
HIGH-level output lg=-8mA; Vco=1.65V 1.2 v
voltage Vou Vi lo=-12MA; Veo=2.3V 19 v
lo=-24mA; Veeo=3.0V 2.4 v
lo=-32mA; Vco=4.5V 38 v
l6=100UA; Veco=1.2V to 4.5V 01V
lg=6MA; Veeo=1.4V 03 Vv
h?uvi ;‘:"el output VoL V=V, 1o=8MA; Voeo=1.65V 045 V
lo=12mMA; Veeo=2.3V 03V
lo=24mA; Veeo=3.0V 055 V

CAUTION: These devices are sensitive to electrostatic discharge; follow proper IC HandlingProcedures.
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Electrical Characteristics (Cont.)

DC Characteristics 2

Tamb=-40°C to +85°C, voltages are referenced to GND (ground=0V), unless otherwise specified.

LOW-level output

V=V 10=32mA; Vco=4.5V . \'
voltage
Input leakage current I DIR input; V=0V to 5.5V; V¢=1.2V to 5.5V +2 HA
V|=049V, Vcc|=1llv 15 u.A
V|=058V, VCC|=]65V 25 IJ.A
Bus hold LOW current lghL Aor B port Vi=0.70V; V¢ =2.3V 45 MA
V,=0.80V; V(=3.0V 100 LA
V=1.35V; V¢ =4.5V 100 HA
V|=091V, Vcc|=1.llv -15 u.A
V=1.07V; V¢ =1.65V -25 MA
Bus hold HIGH current lghn AorBport Vi=1.60V; V¢e=2.3V -45 A
V|=2.00V; V¢ =3.0V -100 HA
V=3.15V; V¢ =4.5V -100 A
Vees1.6V 125 MA
Vee=1.95V 200 pA
Bus hOld LoW IBHLO AorB port Vcc|=2.7v 300 IJ.A
overdrive current
Vee=3.6V 500 MA
VCCI=5'5V 900 |J.A
Vcc|=1.6v -125 IJ.A
Vee=1.95V -200 MA
bus hold HIGH
overdrive current laHHo AorBport V=27V -300 uA
Vcc|=3.6v -500 IJ.A
V¢e=5.5V -900 MA
OFF-state output loz A or B port; Vo=0V or Veco; +2 HA
VCC0=1'2V to 55V
A port; V| or V5=0V to 5.5V; Ve =0V; +2 uA
Power-off leakage | Veew=1.2V to 5.5V B
current OFF B port; V| or V=0V to 5.5V; V=0V, +2 UA
Veew=1.2V to 5.5V -
VCC(A)' VCC(B)=1'2V to 5.5V 8 U-A
A port; Veew Veom=1:65V to 5.5V 3 MA
Supply current lec V=0V or
VCCI; |0=0A VCC(A)=5'5V; VCC(B)=0V 2 IJA
VCC(A)=0V; VCC(B)=5'5V _2 U-A

CAUTION: These devices are sensitive to electrostatic discharge; follow proper IC HandlingProcedures.
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Electrical Characteristics (Cont.) N
w
DC Characteristics 2 o
Tamb=-40°C to +85°C, voltages are referenced to GND (ground=0V), unless otherwise specified. e
I
o]
VCC(A)! VCC(B)'1 2V to 5.5V EJF
B port; Ve Vo165V to 5.5V 3 WA D
V=0V or g
VCCl; |0=0A VCC(B)=0V; VCC(A)=5'5V -2 IJ.A p=
Supply current lec Vee@?=5-5V; Veea)=0V 2 MA
A plus B
port VCC(A)' VCC(B)=1'2V to 5.5V 16 uA
(lec*lece):
10=0A; Vi=0V' V0, Vie)=1.65V to 5.5V 4 A
or Veg
A port; A port at Vics)-0.6V; 50 uA
inout DIR at V¢ca), B port=open
PErNPUL DR input; 0.6V,
. put; DIR at VCC(A) 0.6V;
Additional supply Veeny
A ; 50 A
current e Veee= 3.0V g port_at Veew or GND; .
to 5.5V port=open
B port; B port at V¢cg)-0.6V, 50 uA

DIR at GND; A port=open

Note:

[1] V¢ is the supply voltage associated with the data input port.

[2] V¢eo is the supply voltage associated with the output port.

[3] To guarantee the node switches, an external driver must source/sink at least lgy o/lguo When the input is in
the range V,_to V},,.

[4] For non bus hold parts only (LT74LVCIT45).

CAUTION: These devices are sensitive to electrostatic discharge; follow proper IC HandlingProcedures.
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Electrical Characteristics (Cont.)

DC Characteristics 3

Tamb=-40°C to +125°C, voltages are referenced to GND (ground=0V), unless otherwise specified

LOW-level output

V=V 10=32mA; Vco=4.5V . \'
voltage
Input leakage current I DIR input; V=0V to 5.5V; V¢=1.2V to 5.5V +2 HA
V|=049V, Vcc|=1llv 10 u.A
V|=058V, VCC|=]65V 20 IJ.A
Bus hold LOW current lghL Aor B port Vi=0.70V; V¢ =2.3V 45 MA
V,=0.80V; V(=3.0V 80 LA
V=1.35V; V¢ =4.5V 100 HA
V|=091V, Vcc|=1.llv -10 u.A
V|=1.07V; VCC|=1'65V -20 uA
Bus hold HIGH current lghn AorBport Vi=1.60V; V¢e=2.3V -45 A
V|=2.00V; V¢ =3.0V -80 HA
V=3.15V; V¢ =4.5V -100 A
Veei=1.6V 125 MA
Vee=1.95V 200 pA
Bus hOld LoW IBHLO AorB port Vcc|=2.7v 300 IJ.A
overdrive current
Vie=3.6V 500 MA
VCCI=5'5V 900 |J.A
Vcc|=1.6v -125 IJ.A
Viei=1.95V -200 MA
bus hold HIGH
overdrive current laHHo AorBport V=27V -300 uA
Vcc|=3.6v -500 IJ.A
Vie=5.5V -900 MA
OFF-state output loz A or B port; Vo=0V or Veco; +10 HA
VCC0=1'2V to 55V
A port; V| or V5=0V to 5.5V; Ve =0V; 10 uA
Power-off leakage | Veee=1.2V to 5.5V
current OFF B port; V| or V=0V to 5.5V; V=0V, 10 UA
Veew=1.2V to 5.5V -
VCC(A)' VCC(B)=1'2V to 5.5V 8 U-A
A port; Veew Veom=1:65V to 5.5V 3 MA
Supply current lec V=0V or
VCCI; |0=0A VCC(A)=5'5V; VCC(B)=0V 2 IJA
VCC(A)=0V; VCC(B)=5'5V _2 U-A

CAUTION: These devices are sensitive to electrostatic discharge; follow proper IC HandlingProcedures.
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lo=-100UA; Vceo=1.2V to 4.5V Vcgo-0.1

o Dual supply translating transceiver;3-State -
=
Electrical Characteristics (Cont.) §
w
DC Characteristics 3 g
Tamb=-40°C to +125°C, voltages are referenced to GND (ground=0V), unless otherwise specified e
Crvenee Lo e corsions o[ v Lot
Veesl.2V 0.8Vcq, v =
Vee=1.4V to 1.95V 0.65Vg, v D
Data input V¢ =2.3V to 2.7V 1.7 \' a
Veg=3.0V to 3.6V 2.0 v
Vee=4.5V to 5.5V 0.7Veg v
HIGH-level input voltage Vi
Vel 2V 0.8V¢c(A) v
Veo=1.4V to 1.95V 0.65Vcc(A) v
DIRinput  V¢g=2.3V to 2.7V 1.7 v
Vee=3.0V to 3.6V 2.0 v
Vee=4.5V to 5.5V 0.7Vec(A) v
Vege12V 02Ve V
Veo=1.4V to 1.95V 0.35Ve V
Data input V¢ =2.3V to 2.7V 0.7 \'
Vee=3.0V to 3.6V 08 Vv
Vee=4.5V to 5.5V 03Ve V
LOW-level input voltage V)
Veg=1:2V 0.2Ve(A) V
Veo=1.4V to 1.95V 0.35Vec(A) V
DIRinput  Veg=2.3V to 2.7V 07V
Vee=3.0V to 3.6V 08 Vv
Vie=4.5V to 5.5V 0.3Vee(A) V
Vv
lo=-6MA; Veo=1.4V 1.0 v
HIGH-level output lg=-8mA; Vco=1.65V 1.2 v
voltage Vou Vi lo=-12MA; Veo=2.3V 19 v
lo=-24mA; Veeo=3.0V 2.4 v
lo=-32mA; Vco=4.5V 38 v
l6=100UA; Veco=1.2V to 4.5V 01V
lg=6MA; Veeo=1.4V 03 Vv
h?uvi ;‘:"el output VoL V=V, 1o=8MA; Voeo=1.65V 045 V
lo=12mMA; Veeo=2.3V 03 Vv
lo=24mA; Veeo=3.0V 055 V

CAUTION: These devices are sensitive to electrostatic discharge; follow proper IC HandlingProcedures.
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Electrical Characteristics (Cont.) N
w
DC Characteristics 3 o
Tamb=-40°C to +125°C, voltages are referenced to GND (ground=0V), unless otherwise specified e
I
o]
VCC(A)! VCC(B)'1 2V to 5.5V EJF
B port; Ve Vo165V to 5.5V 3 WA D
V=0V or g
VCCl; |0=0A VCC(B)=0V; VCC(A)=5'5V -2 IJ.A p=
Supply current lec Vee@?=5-5V; Veea)=0V 2 MA
A plus B
port VCC(A)' VCC(B)=1'2V to 5.5V 16 uA
(lec*lece):
10=0A; Vi=0V' V0, Vie)=1.65V to 5.5V 4 A
or Veg
A port; A port at Vics)-0.6V; 75 uA
inout DIR at V¢ca), B port=open
perinput; gL Y
. put; DIR at VCC(A) 0.6V;
Additional supply Veeny
A ; 75 A
current e Veee= 3.0V g port_at Veew or GND; .
to 5.5V port=open
B port; B port at V¢cg)-0.6V, 75 uA

DIR at GND; A port=open

Note:

[1] V¢ is the supply voltage associated with the data input port.

[2] V¢eo is the supply voltage associated with the output port.

[3] To guarantee the node switches, an external driver must source/sink at least lgy o/lguo When the input is in
the range V,_to V},,.

[4] For non bus hold parts only (LT74LVCIT45).

CAUTION: These devices are sensitive to electrostatic discharge; follow proper IC HandlingProcedures.
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Electrical Characteristics (Cont.) N
o
AC Characteristics 1 o
Tamb=-40°C to +85°C, voltages are referenced to GND (ground=0V), unless otherwise specified. e
|
VCC(B) o
Parameter | Symbol [Conditions 1.5V+0.1V 1.8V+0.15V 2.5V+0.2V 3.3V+0.3V 5.0V+£0.5V | Unit o
e Lo i Lo [ o | e o [ oo | [ €
Veeq=1.4V to 1.6V e
LOW to HIGH AtoB 22.0 18.2 13.7 12.0 10.7 ns
propagation  tp.y
delay BtoA 22.0 19.5 16.2 15.9 155 ns
HIGH to LOW AtoB 19.7 15.6 12.1 11 108 ns
propagation  tpy.
delay BtoA 19.7 17.6 13.5 1.5 12 ns
HIGH to OFF DIR to A 19.2 19.2 19.2 19.2 192 ns
tat
state ti tenz
propagation DIR to B 25.0 23.8 141 13.2 125 ns
delay
LOW to OFF DIR to A n7 1.7 17 1.7 17 ns
tat
state t tPLZ
propagation DIR to B 18.5 17.5 13.2 12.4 N6 ns
delay
E’rgfate to DIR to A 39.7 36.7 24.8 23.0 218 ns
; tpzn
Ere‘l’apyagatm" DIR to B 33.0 29.5 25.3 233 223 ns
Eg\';v' state to DIR to A 445 4.2 24.6 22.9 216 ns
propagation tea
delay DIR to B 38.3 347 311 30.2 298 ns
Veew=1.65V to 1.95V
LOW to HIGH AtoB 19.5 18.1 9.7 7.7 72 ns
propagation tp.y
delay BtoA 18.3 18.1 15.2 12.6 122 ns
HIGH to LOW AtoB 17.4 14.4 9.0 75 73 ns
propagation  tpy
delay BtoA 15.6 14.4 13.2 12.9 125 ns
HIGH to OFF DIR to A 175 17.5 175 17.5 175 ns
tat
state ti tpHz
propagation DIR to B 245 223 12.8 12.0 105 ns
delay
LOW to OFF DIR to A n1 11 m n1 N1 ns
tat
state . tpLz
propagation DIR to B 18.4 16.9 1.3 10.5 95 ns
delay
E”FGFQS‘E“ to DIR to A 35.6 33.9 25.6 24 223 ns
; tpzn
Ere‘l’ap;gatw" DIR to B 30.0 285 203 18.1 175 ns

CAUTION: These devices are sensitive to electrostatic discharge; follow proper IC HandlingProcedures.
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Electrical Characteristics (Cont.) N
w
AC Characteristics 1 =)
Tamb=-40°C to +85°C, voltages are referenced to GND (ground=0V), unless otherwise specified. e
|
VCC(B) o
Q
Parameter | Symbol [Conditions 1.5V+0.1V 1.8V+0.15V 2.5V+0.2V 3.3V+0.3V 5.0V+£0.5V | Unit o
n
Max Max Max >
| Min | Max | Min | Max | Min | Max | Min | Max | Min | Max_ -
OFF-state to DIR to A 39.8 365 24.8 233 206 ns o
LOW .
; PZL
propagation DIR to B 35.0 319 26.0 246 245 ns
delay
Vcc(A)=2.3v tO 27V
LOW to HIGH AtoB 18.1 16.1 8.7 6.5 50 ns
propagation  tpy
delay Bto A 13.7 9.2 8.7 7.8 75 ns
HIGH to LOW AtoB 15.9 13.2 7.6 5.9 49 ns
propagation  tpy
delay BtoA 12.3 8.7 7.6 7.0 62 ns
HIGH to OFF DIR to A 8.2 8.2 8.2 8.2 82 ns
state
. tenz
propagation DIR to B 22.5 21.6 1.2 9.2 83 ns
delay
LOW to OFF DIR to A 6.2 6.2 6.2 6.2 62 ns
state
t. tPLZ
propagation DIR to B 14.6 13.3 9.2 8.7 7.7 ns
delay
OFF-state to DIR to A 277 223 17.2 16.5 126 ns
HIGH .
H PZH
propagation DIR to B 235 215 141 1.9 105 ns
delay
OFF-state to DIR to A 341 295 183 16.2 130 ns
LOwW .
H PZL
propagation DIR to B 23.7 20.9 15.5 13.5 125 ns
delay
VCC(A)=3'0V lo 36V
LOW to HIGH AtoB 17.2 15.5 7.9 5.6 45 ns
propagation  tpy
delay BtoA n.7 7.3 6.4 5.6 55 ns
HIGH to LOW AtoB 15.5 125 7.0 5.0 44 ns
propagation  tpy
delay BtoA 1.0 7.2 5.6 5.0 45 ns
HIGH to OFF DIR to A 73 7.3 7.3 73 73 ns
state
. tenz
propagation DIR to B 18.1 16.6 10.4 8.7 68 ns
delay

CAUTION: These devices are sensitive to electrostatic discharge; follow proper IC HandlingProcedures.
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=
Electrical Characteristics (Cont.) N
o
AC Characteristics 1 o
Tamb=-40°C to +85°C, voltages are referenced to GND (ground=0V), unless otherwise specified. e
|
VCC(B) E
Parameter | Symbol [Conditions 1.5V+0.1V 1.8V+0.15V 2.5V+0.2V 3.3V+0.3V 5.0V+£0.5V | Unit o
| Min | Max | Min | Max | Min | Max | Min | Max | Min | Max_ 2
LOW to OFF DIR to A 5.8 5.8 5.8 5.8 58 ns e
tat
state t tPLZ
propagation DIR to B 13.8 12.7 8.0 7.4 68 ns
delay
f_’lgftate to DIR to A 25.0 19.4 13.8 126 100 ns
propagation tezu
delay DIR to B 225 20.7 13.3 10.9 98 ns
Eg\';v_ state to DIR to A 285 233 153 133 105 ns
propagation tezL
delay DIR to B 22.7 19.7 14.1 12.1 1 ns
Veew=4.5V to 5.5V
LOW to HIGH AtoB 165 15.0 7.7 5.6 39 ns
propagation  tp.y
delay Bto A 10.4 6.6 5.0 45 39 ns
HIGH to LOW AtoB 15.0 12.1 63 45 36 ns
propagation  tpy
delay Bto A 10.4 6.5 4.6 4.0 3.6 ns
HIGH to OFF DIR to A 5.5 55 5.5 5.5 55 ns
state
. PHZ
propagation DIR to B 16.9 15.9 9.5 8.0 65 ns
delay
LOW to OFF DIR to A 5.3 5.3 5.3 5.3 53 ns
tat
state t tPLZ
propagation DIR to B 13.0 1.8 75 7.1 65 ns
delay
3::;;'5‘3‘9 to DIR to A 235 18.7 12.0 10.9 83 ns
propagation tezu
delay DIR to B 20.0 18.6 1.0 9.1 74 ns
Eg\':v‘ state to DIR to A 277 233 141 .6 93 ns
propagation tezL
delay DIRto B 20.5 17.7 13 9.6 89 ns
Note:

[1] tpzy and tp; are calculated values using the formula shown in Section 9.4.

CAUTION: These devices are sensitive to electrostatic discharge; follow proper IC HandlingProcedures.
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=
Electrical Characteristics (Cont.) N
o
AC Characteristics 2 o
Tamb=-40°C to +125°C, voltages are referenced to GND (ground=0V), unless otherwise specified. e
I
vCC(B) o
Parameter | Symbol [Conditions 1.5V+0.1V 1.8V+0.15V 2.5V+0.2V 3.3V+0.3V 5.0V+£0.5V | Unit o
| Min | Max | Min | Max | Min | Max | Min | Max | Min | Max_ 2
Veew=1-4V to 1.6V 4
LOW to HIGH AtoB 24.2 20.0 15.1 13.2 1.8 ns
propagation  tp.y
delay Bto A 242 21.4 17.8 175 171 ns
HIGH to LOW AtoB 21.7 17.2 13.3 12.2 19 ns
propagation  tpy.
delay Bto A 21.7 19.4 14.9 12.7 123 ns
HIGH to OFF DIR to A 211 211 211 211 211 ns
tat
state ti tenz
propagation DIR to B 275 26.2 15.5 14.5 138 ns
delay
LOW to OFF DIR to A 12.9 12.9 12.9 12.9 129 ns
tat
state t tPLZ
propagation DIR to B 20.4 19.3 145 13.6 128 ns
delay
El::gfate to DIR to A 43.7 40.4 273 25.3 240 ns
; tpzn
Ere‘l’apyagatm" DIR to B 36.3 324 27.8 25.6 245 ns
Eg\';v' state to DIR to A 489 45.3 271 25.2 238 ns
propagation tezL
delay DIR to B 42.1 38.2 34.2 33.2 328 ns
Veow=1.65V to 1.95V
LOW to HIGH AtoB 21.4 19.9 10.7 8.5 79 ns
propagation tp.y
delay Bto A 20.1 19.9 16.7 13.9 13.4 ns
HIGH to LOW AtoB 19.1 15.8 9.9 8.3 80 ns
propagation  tpy
delay Bto A 17.2 15.8 145 14.2 137 ns
HIGH to OFF DIR to A 19.2 19.2 19.2 19.2 192 ns
tat
state ti tenz
propagation DIR to B 26.9 24.5 14.1 13.2 N5 ns
delay
LOW to OFF DIR to A 12.2 12.2 12.2 12.2 122 ns
tat
state . tpLz
propagation DIR to B 20.2 18.6 12.4 1.5 104 ns
delay
E”FGFQS‘E“ to DIR to A 39.2 373 28.2 268 245 ns
; tpzn
Ere‘l’ap;gatw" DIR to B 33.0 34 223 19.9 193 ns

CAUTION: These devices are sensitive to electrostatic discharge; follow proper IC HandlingProcedures.
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. o o~
Electrical Characteristics (Cont.) N
w
AC Characteristics 2 =)
Tamb=-40°C to +125°C, voltages are referenced to GND (ground=0V), unless otherwise specified. e
I
VCC(B) o
Q
Parameter | Symbol [Conditions 1.5V+0.1V 1.8V+0.15V 2.5V+0.2V 3.3V+0.3V 5.0V+£0.5V | Unit o
n
Max Max Max >
| Min | Max | Min | Max | Min | Max | Min | Max | Min | Max_ -
OFF-state to DIR to A 43.8 402 273 25.6 227 ns o
LOW .
H PZL
propagation DIR to B 38.5 351 28.6 271 269 ns
delay
Vcc(A)=2.3v tO 27V
LOW to HIGH AtoB 19.9 17.7 9.6 71 55 ns
propagation  tpy
delay Bto A 15.1 10.1 9.6 8.6 83 ns
HIGH to LOW AtoB 17.5 145 8.4 6.5 54 ns
propagation  tpy
delay Bto A 13.5 9.6 8.4 7.7 68 ns
HIGH to OFF DIR to A 9.0 9.0 9.0 9.0 90 ns
state
. tenz
propagation DIR to B 24.8 23.8 12.3 10.1 91 ns
delay
LOW to OFF DIR to A 6.8 6.8 6.8 6.8 68 ns
state
t. tPLZ
propagation DIR to B 16.1 14.6 10.1 9.6 85 ns
delay
OFF-state to DIR to A 305 245 18.9 18.1 139 ns
HIGH .
H PZH
propagation DIR to B 25.8 23.7 15.5 131 N5 ns
delay
OFF-state to DIR to A 375 325 20.1 17.8 143 ns
LOW .
H PZL
Empagatw" DIR to B 26.1 23.0 17.0 14.8 138 ns
elay
VCC(A)=3'0V lo 36V
LOW to HIGH AtoB 18.9 17.0 8.7 6.2 49 ns
propagation  tpy
delay Bto A 12.9 8.0 7.0 6.2 60 ns
HIGH to LOW AtoB 17.1 13.8 7.7 5.5 48 ns
propagation  tpy
delay Bto A 12.1 7.9 6.2 5.5 50 ns
HIGH to OFF DIR to A 8.0 8.0 8.0 8.0 80 ns
state
. tenz
propagation DIR to B 19.9 18.3 N4 9.6 75 ns
delay

CAUTION: These devices are sensitive to electrostatic discharge; follow proper IC HandlingProcedures.
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=
Electrical Characteristics (Cont.) N
o
AC Characteristics 2 o
Tamb=-40°C to +125°C, voltages are referenced to GND (ground=0V), unless otherwise specified. e
|
VCC(B) E
Parameter | Symbol [Conditions 1.5V+0.1V 1.8V+0.15V 2.5V+0.2V 3.3V+0.3V 5.0V+£0.5V | Unit o
| Min | Max | Min | Max | Min | Max | Min | Max | Min | Max_ 2
LOW to OFF DIR to A 6.4 6.4 6.4 6.4 6.4 ns e
tat
state t tPLZ
propagation DIR to B 15.2 14.0 8.8 8.1 75 ns
delay
f_’lgftate to DIR to A 275 213 15.2 13.9 10 ns
propagation tezu
delay DIR to B 24.8 228 14.6 12.0 108 ns
Eg\';v_ state to DIR to A 313 25.6 16.8 14.6 6 ns
propagation tezL
delay DIR to B 25.0 217 15.5 13.3 122 ns
Veew=4.5V to 5.5V
LOW to HIGH AtoB 18.1 165 8.5 6.2 43 ns
propagation  tp.y
delay BtoA N4 73 55 5.0 43 ns
HIGH to LOW AtoB 165 13.3 6.9 5.0 40 ns
propagation  tpy.
delay Bto A 1.4 7.1 5.1 4.4 40 ns
HIGH to OFF DIR to A 6.0 6.0 6.0 6.0 60 ns
tat
state ti tonz
propagation DIRto B 18.6 17.5 10.5 8.8 72 ns
delay
LOW to OFF DIR to A 5.8 5.8 5.8 5.8 58 ns
tat
state t tPLZ
propagation DIRto B 14.3 13.0 8.2 7.8 72 ns
delay
3::;;5‘3‘9 to DIR to A 25.8 20.6 132 12.0 91 ns
propagation tezn
delay DIR to B 22.0 205 12.1 10.0 81 ns
Eg\';l's'tate to DIR to A 305 25.6 15.5 12.8 102 ns
propagation teaL
delay DIR to B 22.5 19.5 12.4 10.6 98 ns
Note:

[1] tpzy and tp; are calculated values using the formula shown in Section 9.4.

CAUTION: These devices are sensitive to electrostatic discharge; follow proper IC HandlingProcedures.
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Testing Circuit

AC Testing Circuit
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Figure 3. Test circuit for measuring switching times

R, =Load resistance.

C.=Load capacitance including jig and probe capacitance.
R;=Termination resistance.

Vexr=External voltage for measuring switching times.

Test Data
Veewy Vece) Vil At/avia ¢ R. tPLH, tPHL  tPZH,tPHZ tPZL, tPLZWI
1.2V to 5.5V Vel £1.0ns/V  15pF 2k0 open GND 2Veeo
Note:

[V is the supply voltage associated with the data input port.
[2]dV/dt>1.0V/ns.
[38]Vceo is the supply voltage associated with the output port.

CAUTION: These devices are sensitive to electrostatic discharge; follow proper IC HandlingProcedures.
Linearin and designs are registered trademarks of Linearin Technology Corporation.
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Testing Circuit (Cont.)

AC Testing Waveforms

Vi
AL B input *VM
GND _‘I

Ve

LPHL — lpLH

B, A output Vi

Voo and Vo are typical output voltage levels that occur with the output load.

Figure 4. The data input (A, B) to output (B, A) propagation delay times

V| \
DIR mput '(\.’M T
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HIGH0-OFF VM
OF F-to-HIGH
GND

oulputs oulputs oulputs
enabled disabled " enabled

VOL and VOH are typical output voltage levels that occur with the output load.

Figure 5. Enable and disable times

Test Data
Veeay Veer) Vi Vi Vy Vy
1.2V to 1.6V 0.5V 0.5V Vo +0.1V Vou-0.1V
1.65V to 2.7V 0.5V¢e 0.5Vcc Vo +0.15V Vou-0.15V
3.0V to 5.5V 0.5V, 0.5Vcc Vo +0.3V Vou-0.3V
Note:

[V is the supply voltage associated with the data input port.
[2]V¢¢ is the supply voltage associated with the output port.

CAUTION: These devices are sensitive to electrostatic discharge; follow proper IC HandlingProcedures.

L]
Linearin and designs are registered trademarks of Linearin Technology Corporation.
© Copyright Linearin Technology Corporation. All Rights Reserved. D N EAR I N
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(3) Veem = 1.8 V.
(4) Vecm=2.5 V.
(5) Veom =33 V.
(6) Voom = 5.0 V.

Figure 6. Typical propagation delay vs load capacitance; Tamb = 25 °C; Vo= 1.2V

CAUTION: These devices are sensitive to electrostatic discharge; follow proper IC HandlingProcedures.
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Figure 7. Typical propagation delay vs load capacitance; Tamb =25 °C; Ve =15V

CAUTION: These devices are sensitive to electrostatic discharge; follow proper IC HandlingProcedures.
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Figure 8. Typical propagation delay vs load capacitance; Tamb = 25 °C; V¢ = 1.8 V

CAUTION: These devices are sensitive to electrostatic discharge; follow proper IC HandlingProcedures.
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Figure 9. Typical propagation delay vs load capacitance; Tamb = 25 °C; V¢ea= 2.5V

CAUTION: These devices are sensitive to electrostatic discharge; follow proper IC HandlingProcedures.
Linearin and designs are registered trademarks of Linearin Technology Corporation.
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Figure 10. Typical propagation delay vs load capacitance; Tamb = 25 °C; V¢en = 3.3V

CAUTION: These devices are sensitive to electrostatic discharge; follow proper IC HandlingProcedures.
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Figure 11. Typical propagation delay vs load capacitance; Tamb = 25 °C; V(s = 5.0 V

CAUTION: These devices are sensitive to electrostatic discharge; follow proper IC HandlingProcedures.
Linearin and designs are registered trademarks of Linearin Technology Corporation.
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Typical Application Circuit And Application Note

Unidirectional Logic Level-shifting Application

The circuit given in Figure 12 is an example of the LT74LVC1T45; LT74LVCHIT45 being used in a
unidirectional logic level-shifting application.

LT74LVCIT45
LT74LVCHIT45
Veen Ve
l Vecia) Yeom) |
1 6
Vel GND) 5 5 JIER Veez
Al 5 4B
a7
system-1 system-2

Figure 12. Unidirectional logic level-shifting application

1 Veew Veer Supply voltage of system-1(1.2V to 5.5V).

2 GND GND Device GND.

3 A ouT Output level depends on Vccr voltage.

4 B IN Input threshold value depends on Vcc2 voltage.

5 DIR DIR The GND (LOW level) determines B port to A port direction.
6 Vee) Veez Supply voltage of system-2 (1.2V to 5.5V)

Table 1. Description of unidirectional logic level-shifting application

Bidirectional Logic Level-shifting Application

Figure 13 shows the LT74LVCI1T45; LT74LVCHIT45 being used in a bidirectional logic level-shifting
application. Since the device does not have an output enable pin, the system designer should take
precautions to avoid bus contention between system-1 and system-2 when changing directions.

LT7T4LVCIT45
LTT4LVCHIT4S

Voo Ve Voea Voo
] | Voray Voo | l
¥O-1 1 6 vz
PULL-UPDOWN GNDJ 5 5 [PIR PULL-UP/DOWN
A 3 4 B
DIR CTRL
+r ] h
system-1 sysiem-2

Pull-up or pull-down only needed for LT74LVC1T45.

Figure 13. Bidirectional logic level-shifting application

CAUTION: These devices are sensitive to electrostatic discharge; follow proper IC HandlingProcedures.

L]
Linearin and designs are registered trademarks of Linearin Technology Corporation.
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Typical Application Circuit And Application Note (Cont.)

Table 2 gives a sequence that will illustrate data transmission from system-1to system-2 and then
from system-2 to system-1.

1 H output input  System-1 data to system-2.

system-2 is getting ready to send data to system-1.
2 H Z Z 1/0-1and I/0-2 are disabled.

The bus-line state depends on bus hold.

DIR bit is set LOW.
3 L z z 1/0-1 and 1/0-2 still are disabled.

The bus-line state depends on bus hold.

4 L input  output System-2 data to system-1.

Table 2. Description of bidirectional logic level-shifting application

Note:

H=HIGH voltage level;

L=LOW voltage level,
Z=high-impedance OFF-state.

Power-up Considerations

The device is designed such that no special power-up sequence is required other than GND being
applied first.

ov 0 <1 <1 <1 <1 nA
1.8V <1 <2 <2 <2 2 pA
2.5V <1 <2 <2 <2 <2 MA
3.3V <1 <2 <2 <2 <2 MA
5.0v <1 2 <2 <2 <2 MA

Table 3. Typical total supply current (lcc*lcce)

Enable Times

Calculate the enable times for the LT74LVC1T45; LT74LVCHIT45 using the following formulas:

tpzu(DIR to A)=tp ;(DIR to B)+tp (B to A)

tpzL (DIR to A)=tpy;(DIR to B)+tpy, (B to A)

tpzu(DIR to B)=tp ;(DIR to A)+tp (A to B)

tpzL (DIR to B)=tpy;(DIR to A)+tpy (A to B)
In a bidirectional application, these enable times provide the maximum delay from the time the DIR
bit is switched until an output is expected. For example, if the LT74LVCI1T45; LT7T4LVCHITA4S initially
is transmitting from A to B, then the DIR bit is switched, the B port of the device must be disabled
before presenting it with an input. After the B port has been disabled, an input signal applied to it
appears on the corresponding A port after the specified propagation delay

CAUTION: These devices are sensitive to electrostatic discharge; follow proper IC HandlingProcedures.

L)
Linearin and designs are registered trademarks of Linearin Technology Corporation.
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Tape and Reel Information

REEL DIMENSIONS TAPE DIMENSIONS
»‘ ’<— KO |«—P1—>
R R R G T
T
ol (o & { Bo W
Reel { ' l
Diameter
Cavity — A0 [~—
A0 | Dimension designed to accommodate the component width
BO | Dimension designed to accommodate the component length
Y KO | Dimension designed to accommodate the component thickness
i W | Overall width of the carrier tape
[ T ] Reel P1 | Pitch between successive cavity centers
T Width (W1)

QUADRANT ASSIGNMENTS FOR PIN 1 ORIETATION IN TAPE

OO0 O0OO0O0OO0OOO O 97‘»SprocketHoles
| |
I
Q11 Q2 Q1 1 Q2
N/ ot d
|
|

Q3 ' Q4 Q3 } Q4 User Direction of Feed
Y A
Pocket Quadrants
* All dimensions are nominal
Reel Reel .
Device PaTCkage Pins SPQ  Diameter Width W1 (AO) (BU) (KO) ( P1 u w ) o P'(;” X
ype (mm) (mm) mm mm mm mm mm uadran
LT74LVCIT45XT6/Ré S0T23 6 3000 178 9.5 3.2 3.2 14 4.0 8.0 Q3
LT74LVCIT45XC6/R6 SC70 6 3000 178 10.0 4.0 35 1.5 4.0 8.0 Q3
LT74LVCHIT45XT6/R6 = SOT23 6 | 3000 178 95 3.2 3.2 1.4 4.0 8.0 Q3
LT74LVCHIT45XC6/R6 SC70 6 3000 178 10.0 4.0 3.5 1.5 4.0 8.0 Q3

CAUTION: These devices are sensitive to electrostatic discharge; follow proper IC HandlingProcedures.
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Package Dimension

SO0T23-6L

COMMON DIMENSIONS

o=
=z
—
o
)
er
w
o
o
o
I

)
o
=
o
(92}
>
o
™
o

(UNITS OF MEASURE=MILLIMETER)
SYMBOL MIN NOM MAX
A - - 1.95
Al 0 - 0.15
A2 1.00 1.10 1.20
A3 0.60 0.65 0.70
b 0.36 - 0.50
b1 0.36 0.38 0.45
c 0.14 - 0.20
cl 0.14 0.15 0.16
D 2.826 2.926 | 3.026
E 2.60 2.80 3.00
E1 1.526 1.626 1.726
MAle 0.90 0.95 1.00
Al el 1.80 1.90 2.00
L 0.35 0.45 0.60
L1 0.59REF
L2 0.25BSC
AR 0.10 - -
ARl 0.10 — 0.20
0 o = g
01 3 B T
AlD? 6 - 14

CAUTION: These devices are sensitive to electrostatic discharge; follow proper IC HandlingProcedures.
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. . o
Package Dimension (Cont.) =0
w
SC70-6L w
o
COMMON DIMENSIONS Py
T 1 (UNITS OF MEASURE=MILLIMETER) I
E H H H SYMBOL | MIN NOM MAX o
T - A 0.85 - 1.05 5
INDEX Al 0 = 0.10 o
/ | A2 0.80 0.90 1.00 "
o4 - — - A3 0.47 052 | 0.57 >
' b 0.22 - 0.29 -
bi 0.22 0.25 0.28 —~
c 0.115 | - 0.15
cl 0.115 0.13 0.14
D 2.02 207 | 2.12
PIN 81 E 2.20 2.30 2.40
El 1.25 1.30 1.35
e 0.65B5C
el 1.30B5C
o - L 028 | 033 | 0.38
i nz“\ | L1 0.50REF
A ‘ L2 0.15B5C
[N S R 0.10 - =
= = R1 0.10 = 0.25
g 2 5 2
0 1 6 g 17
02 6 £ 12"

CAUTION: These devices are sensitive to electrostatic discharge; follow proper IC HandlingProcedures.
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Important Notice

Linearin is a global fabless semiconductor company specializing in advanced high-performance high-
quality analog/mixed-signal IC products and sensor solutions. The company is devoted to the innovation of
high performance, analog-intensive sensor front-end products and modular sensor solutions, applied in
multi-market of medical & wearable devices, smart home, sensing of loT, intelligent industrial & smart
factory (industrial 4.0), and automotives. Linearin’s product families include widely-used standard catalog
products, solution-based application specific standard products (ASSPs) and sensor modules that help
customers achieve faster time-to-market products. Go to http://www.linearin.com for a complete list of
Linearin product families.

For additional product information, or full datasheet, please contact with the Linearin’s Sales Department or
Representatives.

CAUTION: These devices are sensitive to electrostatic discharge; follow proper IC HandlingProcedures.
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