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1. General Description

The SN74LVC1T45; SN74LVCH1T45 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 (Vccea) and Veeg)). Both Ve and Veee) 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 (1.2V, 1.5V, 1.8V, 2.5V, 3.3V and 5.0V). Pins A and DIR are referenced to Vcc(ay and pin
B is referenced to Vccg). A HIGH on DIR allows transmission from A to B and a LOW on DIR allows
transmission from B to A.

The devices are fully specified for partial power-down applications using lore. The logr circuitry disables
the output, preventing any damaging backflow current through the device when it is powered down. In
suspend mode when either Vce) 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 SN74LVCH1T45 holds unused or floating data inputs at a valid logic
level.

Features:
® \Wide supply voltage range:
Vee): 1.2V 10 5.5V
Veee): 1.2V 10 5.5V
® Maximum data rates:
420 Mbps (3.3V to 5.0V translation)
210 Mbps (translate to 3.3V))
140 Mbps (translate to 2.5V)
75 Mbps (translate to 1.8V)
60 Mbps (translate to 1.5V)
Suspend mode
+24mA output drive (Vcc=3.0V)
Inputs accept voltages up to 5.5V
Low power consumption: 16uA maximum lcc
lorr Circuitry provides partial Power-down mode operation
Specified from -40°C to +125°C
Packaging information:SOT23-6/SOT363
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Ordering Information:
Reel packing specifications:

Packaging | Marking Reel Boxed reel
Part number . . Notes
form code quantity guantity
Dimensions of
plastic enclosure:
SN74LVCIT45DB (LX) | SOT23-6 | cxxx | 3000 30000 1 5 9mmx1.6mm
PCS/reel PCS/box . -
Pin spacing:
0.95mm
Dimensions of
plastic enclosure:
SN74LVC1T45DC (LX) SOT363 | CXXX 3000 30000 1 54 ims<.3mm
PCS/reel PCS/box . .
Pin spacing:
0.65mm
Dimensions of
lastic enclosure:
3000 30000 | P
N74LVCH1T45DB (LX T23- Y XX
S CHIT4SDB (LX) | SOT23:6 | C PCSireel | PCS/box | 2:2mm>1.6mm
Pin spacing:
0.95mm
Dimensions of
plastic enclosure:
SN74LVCHIT45DC (LX) | SOT363 | CYXX 3000 30000 | 5 4 1 mxd 3mm
PCS/reel PCS/box pi .
in spacing:
0.65mm

Note 1: “XX” refers to variable content, meaning year and package batch serial number.

Note 2: If the physical information is inconsistent with the ordering information, please refer to the actual

product.
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2~ Block Diagram And Pin Description
2.1, Block Diagram

DIR—|° [>

AP+

Vcea)

°<} |1 4

Vcc(B)

Figure 1. Logic symbol

DR | [>

Vcc(A)

Vcc()

Figure 2. Logic diagram

2.2+ Pin Configurations

Veen) 1]
GND| 2 |
A 3]

6 | Ve
|5 | DIR
(4] B
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2.3, Pin Description

Pin No. Pin Name Description
1 Veen) supply voltage A (port A and DIR)
2 GND ground (0V)
3 A data input or output
4 B data input or output
5 DIR direction control
6 Ve supply voltage B (port B)

2.4, Function Table

Supply Voltage Input Input/output
Veeay Vee) DIR A B
1.2V to 5.5V L A=B input
1.2V to 5.5V H input B=A
GND X YA 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 1/O is always active.

[3] When either Vcca) Or Ve is at GND level, the device goes into suspend mode.

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

Characteristic Symbol Conditions Min. Max. Unit
supply voltage A Ve - -0.5 +6.5 \Y/
supply voltage B Vcee) - -0.5 +6.5 \%

input clamping current ik V<0V -50 - mA
input voltage V, e -0.5 +6.5 Vv

output clamping current lok VO<OVlllejlaj -50 - mA
Active mode -0.5 Vceot0.5 \Y

output voltage Vo Suspend or 3-state mode™ -0.5 +6.5 Vv

output current lo Vo=0V t0 Vo - +50 mA

supply current lcc lcca) OF leep) - 100 mA
ground current lonD - -100 - mA
storage temperature Tstg - -65 +150 C

total power dissipation Piot - - 250 mw
soldering temperature TL 10s 260 T

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

[2] Vcco is the supply voltage associated with the output port.
[3] Vccot0.5V should not exceed 6.5V.
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3.2. Recommended Operating Conditions

Characteristic Symbol Conditions Min. Max. Unit
supply voltage A Ve - 1.2 5.5 V
supply voltage B Vcep) - 1.2 5.5 \Y

input voltage V, - o 0 5.5 \Y
Active mode 0 Veceo \V
output voltage Vo Suspend or 3-state mode 0 5.5 \Y
Tamb - -40 +125 C
_ Vcei=1.2vH - 20 ns/\V
_ ambient temperature Vee=1.4V to 1.95V - 20 ns/\V
Input trafr;sl:t:z?erlse and AY/AV Vce=2.3V t0 2.7V - 20 ns/\VV
Ve =3V to 3.6V - 10 ns/\V
Vce=4.5V to 5.5V - 5 ns/V

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

3.3+ Electrical Characteristics
3.3.1. DC Characteristics 1
(Tamp=25°C, voltages are referenced to GND (ground=0V), unless otherwise specified)

Parameter Symbol Conditions Min. Typ. Max. | Unit
HIGH-level output Vi=Vigor Vi lo=-3mA; i i
voltage Vou Veco=1.2vH 1.09 v
LOW-level output V=V or Vi lo=3mA; i i
voltage Vou Veeo=1.2vH 0.07 v
input leakage DIR input; V=0V to 5.5V, i i
current h Veei=1.2V to 5.5V H e
bus hold LOW A or B port; V,=0.42V;
current ler Vee=1.2vH i 19 i e
bus hold HIGH A or B port; V,=0.78V;
current ler Vee=1.2vH2 i . i e
bus hold LOW . - [21[3]
overdrive current IBHLO AorB port, VCCl—l-ZV - 19 - uA
bus hold HIGH . - (21131
overdrive current IBHHO AorB port, VCCI_l-ZV - -19 - UuA
OFF-state output A or B port; Vo=0V or Vcco; ) )
current loz Veco=1.2V to 5.5V H UA
A port; V, or Vo=0V to 5.5V; ) ) + UA
power-off leakage | Vee@n=0V; Veee)=1.2V to 5.5V
current OFF B port; V, or Vo=0V to 5.5V; ) ) 9 UA
VCC(B)=OV; VCC(A)=1-2V to 5.5V
. . DIR input; V,=0V or 3.3V,
input capacitance C - 2.2 - F
put cap I Veew=Veer=3-3V P
. A and B port; suspend mode;
'g‘app”até?t‘;;pc‘g Cio Vo=3.3V or OV; i 6.0 i pF
VCC(A)=VCC(B)=3-3V
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Note:

[1] Vcco is the supply voltage associated with the output port.
[2] Ve 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 o/ lznno When the input

is in the range V|_to V.

3.3.2. DC Characteristics 2
(Tamp=-40°C to +85°C, voltages are referenced to GND (ground=0V), unless otherwise specified)

Parameter | Symbol Conditions Min. Typ. Max Unit
VCC|=1-2V 0-8VCC| - ~ Vv
Vcei=1.4V to 1.95V 0.65Vcc = ~ Vv
data input™ Vee=2.3V t0 2.7V 1.7 5 - Vv
Vei=3.0V to 3.6V 2.0 - - Vv
H'?r'%jf"e' v Vea=45V t0 5.5V 0.7Veor - - V;
VOltage VCC|:l.2V O.SVCC(A) - - Vv
Vee=1.4V to 1.95V 0.65Vcca | - - Vv
DIR input Vee=2.3V t0 2.7V 1.7 - - Vv
Vcei=3.0V to 3.6V 2.0 - - Vv
Vcei=4.5V to 5.5V O-7VCC(A) - - Vv
VCC|=1-2V - - O.ZVCCI Vv
Vee=1.4V to 1.95V - - 0.35Vcc Vv
data input™ Veo=2.3V 10 2.7V - - 0.7 Vv
Veei=3.0V to 3.6V - - 0.8 Vv
'-Oi\:]\’p'fﬁ"e' v Vee=45V 10 5.5V - - 03Veey | V
VOltage VCC|=1-2V - - O.ZVCc(A) Vv
Veer=1.4V to 1.95V - - | 0.35Veeny |V
DIR input Vee=2.3V t0 2.7V - - 0.7 Vv
Vcei=3.0V to 3.6V - - 0.8 Vv
Vce=4.5V 10 5.5V - - O.BVCC(A) Vv
lo=-100UA;
VCCO:ol.ZV to 4.5V Veeo0.1 i i v
HIGH-level lo=-6mMA; Vcco=1.4V 1.0 - - \Y
output Vg Vi=Viy lo=-8MA; Vco=1.65V 1.2 - - Vv
voltage lo=-12mA; Vcco=2.3V 1.9 - - Vv
lo=-24mA; Vcco=3.0V 2.4 - - Vv
lo=-32MA; Vcco=4.5V 3.8 - - Vv
10=100UA;
vccogl.zv to 4.5V i i 0.1 v
LOW-level lo=6mA; Vcco=1.4V - - 03 \
output VoL V=V @ 10=8MA; Vcco=1.65V - - 0.45 v
voltage 16=12mA; Vcco=2.3V - - 0.3 \Y;
16=24mA; Vcco=3.0V - - 0.55 Vv
16=32MA; Vcco=4.5V - - 0.55 Vv
input DIR input; V=0V to 5.5V;
eakage | | Veerr 12V 05,5V S N I B
htttp://www. lingxingic.com 8/30
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V,=0.49V; Vci=1.4V 15 - - uA
bus hold V,=0.58V; V¢ i=1.65V 25 - - uA
LOW lgrL A or B port™ V=0.70V; V¢e=2.3V 45 - - uA
current V=0.80V; Vcci=3.0V 100 - - UA
V=135V, V¢ci=4.5V 100 - - uA
V,=0.91V; V¢ci=1.4V -15 - - uA
bus hold V=1.07V; Vcci=1.65V -25 - - uA
HIGH ([ A or B port!! V=1.60V; Vcei=2.3V -45 - - uA
current V,=2.00V; V¢ci=3.0V -100 - - uA
V,=3.15V; V¢ci=4.5V -100 - - uA
Vce=1.6V 125 - - uA
bLI‘_SOQ,‘:/'d Vea=1.95V 200 i i UA
[1113] - - -
overdrive lso | AorBport VCC|:2-7V 300 UA
current Vecei=3.6V 500 - - UA
Vcei=5.5V 900 - - uA
Vcei=1.6V -125 - - uA
bﬁﬁgﬂd Vee=1.95V 2200 - - uA
[1][3] - _ - -
overdrive leto | AorB port ch:2.7V 300 UA
current Vecei=3.6V -500 - - uA
Vcei=5.5V -900 - - uA
OFF-state A or B port; Vo=0V or Vcco;
output loz Veco=1.2V to 5.5VF ) ) = UA
A port; V| or Vo=0V to 5.5V; i i __|_2
p::)e\gllir-oeff | VCC(A):OV; VCC(B)=1-2V to 5.5V
ag OFF - . :
current B port; V, or Vo=0V to 5.5V; i i 9
VCC(B):OV; Vcc(A):l.ZV to 5.5V
A 4 VCC(A)! VCC(B):l.ZV to 5.5V - - 8 uA
V|:0Vp0()lr\,/cc|' Ve, Veee=1.65V to 5.5V - - 3 UA
|o:0A[1] ’ VCC(A):5-5V; VCC(B):OV - - 2 UA
Veew=0V; Veee=5.5V -2 - - uA
B . VCC(A)! VCC(B):l.ZV to 5.5V - - 8 uA
supply | VI_OVpgrr\’/ccl' Ve, Veee)=1.65V to 5.5V - - 3 uA
CcC - ’ — . —
current lo=0A Veee=0V; Veea)=5.5V -2 - - uA
VCC(B):S.SV; Vcc(A):OV - - 2 uA
AplusBport | v/ Veee=1.2V to 5.5V - - 16 UA
(Iccay* lecee)s
10=0A;
V|=0V or VCCI VCC(A)1 VCC(B):1-65V to 5.5V - - 4 uA
A port; A port at Vcga)-0.6V; ) )
DIR at Vccay; B port=opent” 50 UA
additional per input; DIE?/ mpu_t(;) E\I/R at
supply Alcc Veeny Veee)= CeA B s . - - 50 uA
current 3.0Vto 5.5V Aportat VCC_(A) or GND;
B port=open
B port; B port at Vccg)-0.6V; ) i
DIR at GND; A port=open'*l 50 uA
9/30
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Note:

[1] Ve is the supply voltage associated with the data input port.
[2] Vcco 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/ lznno When the input

is in the range V_to V.

[4] For non bus hold parts only (SN74LVC1T45).

3.3.3. DC Characteristics 3

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

Parameter | Symbol Conditions Min. Typ. Max. Unit
VCC|=1-2V 0-8VCC| - - Vv
Vcei=1.4V to 1.95V 0.65Vcc = - Vv
data inputt Veei=2.3V to 2.7V 1.7 3 - v
Vceei=3.0V to 3.6V 2.0 - - Vv
H'?r:;jﬁ"e' Vi Veo=45V 10 5.5V 0.7Vear - - Y,
VOltage VCC|:1-2V 0-8VCC(A) - - Vv
Veei=1.4V to 1.95V 0.65Veewy | - - Vv
DIR input Veei=2.3V to 2.7V 1.7 - - Vv
Vcei=3.0V to 3.6V 2.0 - - Vv
Vcei=4.5V to 5.5V O-7VCC(A) - - Vv
VCC|=1-2V - - O.ZVCCI Vv
Veei=1.4V to 1.95V - - 0.35Vcc) Vv
data input™ Vee=2.3V to 2.7V - - 0.7 Vv
Veei=3.0V to 3.6V - - 0.8 Vv
'-Oi\:]\g:ﬁ"e' Vi Veo=45V 10 5.5V - - 03Veey | V
VOltage VCC|:l.2V - - O.ZVCC(A) Vv
Vcee=1.4V to 1.95V - - 1 035Veepy |V
DIR input Veei=2.3V to 2.7V - - 0.7 Vv
Veei=3.0V to 3.6V - - 0.8 Vv
Vcei=4.5V to 5.5V - - 0.3Vecwy | V
lo=-100uA;
VCCO:ol.ZV to 4.5V Veeo0.1 i i v
HIGH-level lo=-6mA; Vcco=1.4V 1.0 - - \
output Yer V=Vy lo=-8MA; Vco=1.65V 1.2 - - Vv
voltage lo=-12mA; Vcco=2.3V 1.9 - - Vv
lo=-24MA; Vcco=3.0V 2.4 - - Vv
lo=-32MA; Vcco=4.5V 3.8 - - Vv
10=100UA;
Vccogl.ZV to 4.5V i i 0.1 v
LOW-level 10=6mA; Vcco=1.4V - - 0.3 \
output VoL V=V @ 10=8MA; Vcco=1.65V - - 0.45 v
voltage 10=12MA; Vcco=2.3V - - 0.3 Vv
l0=24mA; Vcco=3.0V - - 0.55 Vv
10=32MA; Vcco=4.5V - - 0.55 Vv
htttp://www. lingxingic.com 10730
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input . L )
DIR input; V=0V t0 5.5V; ) )
leakage h Vee=1.2V 10 5.5V 2 UA
current
V=0.49V; Vcc=1.4V 10 - - uA
bus hold V|=0.58V; V¢c=1.65V 20 - - UA
LOW lgrL A or B port™ V=0.70V; Vcc=2.3V 45 - - uA
current V/=0.80V; V¢ =3.0V 80 - - uA
V=1.35V; V¢ =4.5V 100 - - uA
V=0.91V; Vcc=1.4V -10 - - uA
bus hold V=1.07V; Vei=1.65V -20 - - UA
HIGH ([ A or B port!! V=1.60V; Vcei=2.3V -45 - - uA
current V/=2.00V; V¢ =3.0V -80 - - uA
V=3.15V; V¢ =4.5V -100 - - uA
Vcei=1.6V 125 - - uA
blli_sofwd Veai=1.95V 200 ! ! UA
[1113] — _ )
overdrive IBHLO AorB port VCC|:2-7V 300 uA
current Veoi=3.6V 500 - - uA
Vee=5.5V 900 - - UA
Vec=1.6V -125 - - UA
bE'SI gﬂd Veo=1.95V -200 - - UA
[113] - p i -
overdrive IBHHO AorB port VCC|:2-7V 300 uA
current Vcei=3.6V -500 - - uA
Vce=b.5V -900 - - uA
OFF-state A or B port; Vo=0V or Vcco;
output loz Veco=1:2V to 5.5V ] ] +0 uA
A port; V| or Vo=0V to 5.5V; ) )
p:’WEr'Off | Voe@=0V; Veeg=1.2V to 5.5V +0 uA
eakage OFF . _ .
current B port; V, or Vo=0V to 5.5V; ) ) 40 UA
VCC(B):OV; VCC(A):l.ZV to 5.5V
A " VCC(A)! VCC(B):l.ZV to 5.5V - - 8 uA
¥ ovpc())rr\'/cc.- Ve, Veoe=1.65V to 5.5V - - 3 UA
IO:OA[l] S VCC(A):S.SV; VCC(B):OV - - 2 uA
VCC(A):OV; VCC(B):5-5V -2 - - uA
B ort: VCC(A)! VCC(B):l.ZV to 5.5V - - 8 uA
supply | V.—OVpor Vewy: | Vecan Vecp=L65V 10 5.5V - - 3 UA
cC u ’ - . —
current 10=0A Veee=0V; Veea)=5.5V -2 - - uA
VCC(B):S.SV; Vcc(A):OV - - 2 uA
AplusBport | v o Veeg=1.2V to 5.5V - - 16 uA
(lecy* lecey):
10=0A;
V|=0V or VCCI VCC(A)1 VCC(B):1-65V to 5.5V - - 4 uA
A port; A port at Vcea)-0.6V; ) )
DIR at Vccay; B port=opent” & UA
additional per input; ) _
supply Alcc Veen) Veee)= DIR input; DIR at
current 3.0V to 5.5V Veew0.6V; ) ) 75 UA
A port at Veay or GND;
B port=open
11/ 30
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B port; B port at Vccg)-0.6V;

DIR at GND; A port=open*) i i & UA
Note:
[1] Ve is the supply voltage associated with the data input port.
[2] Vcco is the supply voltage associated with the output port.
[3] To guarantee the node switches, an external driver must source/sink at least lgp o/lsnHo When the input
is in the range V_t0 V.
[4] For non bus hold parts only (SN74LVC1T45).
3.3.4. AC Characteristics 1
(Tamp=-40°C to +85°C, voltages are referenced to GND (ground=0V), unless otherwise specified)
Veem)
Parameter | Symbol Conditions 1.5v#).1V 1.8v#).15V 2.5VH).2V 3.3v#).3V 5.0vV#).5V Unit
Min. | Max. | Min. | Max. | Min. | Max. | Min. | Max. | Min. | Max.
VCC(A):l.4V to 1.6V
'ﬂg:"’ AtoB - |20 - |182] - |17 | - 120 - |107] ns
. tpLH
pmggﬁaa;"’” Bto A - 20| - |195| - |162| - |159| - | 155 ns
H'L%'\*A}O AtoB - ol197] - | 1586 - 122 | - 11| - |108]| ns
. terL
progZ?aa;'O” Bto A - |97 ] - |176| - | 135 - | 15| - |12 ns
Ser o DIRtoA | - |192| - |192| - [192| - [192| - |192| ns
: tphz
progZ?aa;'O” DIRtoB | - | 250 | - | 238 | - |141| - |132| - | 125 ns
(;_lgl):\f\sltiti(t)e DIRto A - 11.7 - 11.7 - 11.7 - 11.7 - 11.7 ns
. trLz
prog:?aa;'on DIR to B - | 185 - |175| - | 132 | - |124| - | 116 ns
OFE'Iséaﬁleto DIRtoAW | - |397| - |367| - |248| - |230| - | 218/ ns
- trzH
progZ?aa;'O” DIRtoB® | - |330| - |2056| - | 253 | - |233| - |223]| ns
OFFL'(S)t\";‘\t/etO DIRtoAW | - |aa5 | - |a12| - |246| - |229| - | 216/ ns
. tpzL
prog(‘;‘?aa;"’” DIRtoB™ | - |383| - |347| - |311] - 32| - |208] ns
Vcem=1.65V to 1.95V
Lﬁl\é’:'o AtoB col195 ] - 181 - |97 | - |77 | - | 72| ns
. tpLm
progzlgaa;'on Bto A - | 183 | - |181| - |152| - |126| - |122| ns
HI|_%|;|NIO AtoB - 17.4 - 14.4 - 9.0 - 7.5 - 7.3 ns
. tpHL
progzﬁaa;'on BtoA - |16 | - |14a| - |132| - |129| - | 125 ns
HIGH to tpHz DIRto A - 175 - 175 - 175 - 175 - 175 ns
htttp://www. lingxingic.com 12/30
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OFF-state
propagation DIRto B 24.5 - 22.3 - 12.8 12.0 - 105 ns
delay
LOW to
OFF-state t DIR to A 11| - | 11| - | 111 11| - | 111 ns
propagation PLz ] ] ]
Celay DIR to B 18.4 16.9 11.3 10.5 95 | ns
OFE'ISéa;etO DIR to Al 36| - |339| - | 256 244 | - | 223 | ns
: tpzn
progzﬁaa;'on DIR to B! 00| - | 285| - | 203 181 - | 175 | ns
OFF-state to DIR to Al 398 | - |365| - | 248 233 | - | 206 | ns
LOW t
H PZL
proggﬁaa;'on DIR to B[ 350 | - |319]| - | 260 246 | - | 245 | ns
VCC(A):2-3V to 2.7V
LOW to
G t AtoB 181 - |11 | - | 87 65 | - | 50 | ns
; PLH
propagation Bto A 137 - | 92 - | 87 78 | - | 75 | ns
delay
HIGH to
Low t AtoB 159 | - | 132] - | 76 59 | - | 49 | ns
; PHL
propagation Bto A 123 - | 87 - | 76 70 | - | 62 | ns
delay
HIGH to
OFF state t DIR to A 82 | - | 82| - | 82 82 | - | 82 | ns
propagation PHZ ] ] ]
Celay DIR to B 225 216 11.2 9.2 83 | ns
LOW to
OFF-stace t DIR to A 62 | - [ 62 | - | 62 62 | - | 62 | ns
H PLZ
propagation DIR to B 146 | - | 133 - | 92 87 | - | 77 | ns
delay
OFF-state to DIR to A 277 | - | 223 - | 172 165 | - | 126 | ns
HIGH t
H PZH
prog:?aa;'on DIR to B 235 | - |215| - |141 1129 | - | 105 | ns
OFF-state to DIR to AlY 341 | - | 205 | - | 183 162 | - | 130 | ns
LOW t
H PZL
png?aa;'O” DIR to B 237 | - |209]| - | 155 135 | - | 125 | ns
VCC(A):?).OV to 3.6V
LOW to
. t AtoB 172 | - | 155 | - | 79 56 | - | 45 | ns
; PLH
propagation BtoA 17| - | 73] - | 64 56 | - | 55 | ns
delay
HIGH to
Low t AtoB 155 | - |125| - | 70 50 | - | 44 | ns
; PHL
progaga“o” Bto A 110 | - 72 ; 56 50 ; 45 | ns
elay
HIGH to
OFE state t DIR to A 73| - | 73| - | 73 73| - | 73| ns
; PHZ
propagation DIRto B 181 - | 166 | - | 104 87 | - | 68 | ns
delay
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LOW to
OFF-state t DIRto A 5.8 5.8 - 5.8 5.8 5.8 ns
propagation PLZ .
delay DIR to B 13.8 127 8.0 74 68 | ns
OFE‘ISéa:'e to DIR to A[l] 25.0 19.4 - 13.8 12.6 10.0 ns
: tpzH
propagation DIR to B! 225 20.7 - 13.3 10.9 9.8 ns
delay
OFF-state to DIR to Al 28.5 23.3 - 15.3 13.3 105 | ns
LOwW ¢
. PZL
proggﬁaayuon DIR to B! 22.7 197 | - | 141 12.1 111 | ns
VCC(A):4-5V to 5.5V
LOW to
LIGH t AtoB 16.5 15.0 - 7.7 5.6 3.9 ns
- PLH
propagation Bto A 10.4 6.6 . 5.0 4.5 3.9 ns
delay
HIGH to
L oW t AtoB 15.0 121 - | 63 4.5 36 | ns
: PHL
propagation Bto A 10.4 6.5 4 4.6 4.0 3.6 ns
delay
HIGH to
OFF-state t DIRto A 5.5 5.5 - 5.5 55 5.5 ns
propagation PHz .
delay DIR to B 16.9 15.9 9.5 8.0 65 | ns
LOW to
OFF-state t DIRto A 53 5.3 - 5.3 5.3 5.3 ns
H PLZ
propagation DIR to B 13.0 11.8 . 75 71 6.5 ns
delay
OFF-state to DIR to All 235 18.7 - 12.0 10.9 8.3 ns
HIGH ¢
: PZH
propagation DIR to B4 20.0 18.6 - 11.0 9.1 7.4 ns
delay
OFF-state to DIR to All 27.7 233 - 14.1 11.6 9.3 ns
LOW ¢
propagation PaL [1] .
delay DIRto B 20.5 17.7 11.3 9.6 8.9 ns
Note: [1] toz1 and tpz are calculated values using the formula shown in Section 6.4.
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(Tamp=-40°C to +125°C, voltages are referenced to GND (ground=0V), unless otherwise specified)
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Number: SN74LVC/LVCH1T45-AX-LJ-BOS7EN

Veer)
Parameter | Symbol | Conditions | 15V#).1V | 1.8V#.15V | 2.5V#).2V 3.3v#).3V 5.0V#).5V | Unit
Min. | Max. | Min. | Max. | Min. | Max. | Min. | Max. | Min. | Max.
VCC(A):1-4V to 1.6V

LOW 1o AtoB - 242 - |20 - |152| - |132] - |118| ns

HIGH t
; PLH

propagation Bto A - 242 - |214| - |178| - |175| - | 171 ] ns

delay

HIGH to

Low t AtoB 27| - 12| - 133 - 122 - | 119 ns
: PHL

propagation Bto A - 217 - 194 - 149 - 127 - | 123 ns

delay

HIGH to

OFE state t DIR to A o211 - 212 - 212 - 202 - | 211 s
; PHZ

propagation DIRtoB | - | 275 | - | 262 | - | 1556 | - | 145 | - | 138 | ns

delay

LOW to

OFF-stace t DIR to A - 129 - 120 - |1290| - |129| - |129| ns
H PLZ

propagation DIR to B - | 204| - 193] - |145| - | 136 | - |128]| ns

delay

OFE'ISéa:'etO DIRtoAY | - | 437 | - 404 | - |273| - | 253| - | 240/ ns
: tpzH

pmg:?aa;"’” DIRtoB® | - | 363 | - |324| - |218| - |256| - |245]| ns

OFF-state to DIRtoAY | - | 489 | - | 453 | - |271| - | 252 | - | 238 | ns

LOW t
H PZL

prog:?aa;'on DIRtoB™ | - | 421 | - |32 - |342| - |32 - |328/| ns

Vce A):1.65V to 1.95V

LOW to

G t AtoB - | 214 - |199| - |107] - | 85| - | 79| ns
H PLH

propagation Bto A - 201 | - |1009| - |[167]| - |139| - |134] ns

delay

HIGH to

Low : AtoB - l191] - |158| - |99 | - | 83| - | 80| ns

propagation PHL ] ] ] ] ]

Celay Bto A 172 15.8 145 142 137 | ns

HIGH to

OFE state t DIR to A - l192 ] - 192 - 192 - 192 - | 192 ns
; PHZ

propagation DIRtoB | - | 269 | - | 245| - |141| - |132| - | 115 ns

delay

LOW to

OFF-stoce t DIR to A o122 - 122 - 122 - 1220 - | 122 ns
H PLZ

propagation DIR to B - 22| - |86l - 124 - |1us| - |104] ns

delay

OFE'Iséa:letO DIRtoAW | - | 392 | - [373| - |282| - | 268 | - | 245 ns
. tpzn

propagation DIRtoB® | - | 330 | - |314| - |223| - |199| - |193/| ns

delay

OFF-state to tor DIR to Al - 43.8 - 40.2 - 27.3 - 25.6 - 227 | ns
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LOW
propagation DIR to BM 385 | - [31]| - | 286 271 | - | 269 | ns
delay
VCC(A):2-3V to 2.7V
LOW to
G t AtoB 199 | - 177 - | 96 71| - | 55 | ns
; PLH
progaga“o” Bto A 151 - |1010] - | 96 86 | - | 83 | ns
elay
HIGH to
Low t AtoB 175 | - |145| - | 84 65 | - | 54 | ns
H PHL
progaga“o” Bto A 135 - | 96| - | 84 77 | - | 68 | ns
elay
HIGH to
OFF state t DIR to A 90 | - | 90 | - | 90 90 | - | 90 | ns
propagation PHZ ] ] \
Celay DIR to B 248 238 123 101 91 | ns
LOW to
OFF-stace t DIR to A 68 | - | 68 | - | 6.8 68 | - | 68 | ns
: PLZ
progaga“"” DIR to B 161 | - |146 | - | 101 96 | - | 85 | ns
elay
OFE'ISéa:'etO DIR to Al 305 | - |245| - | 189 181 | - | 139 | ns
. tpzn
pmggﬁaa;"’” DIR to B[ 258 | - | 237 | - | 155 131 - | 115 | ns
OFFSIAlEio DIR to AlY 375 | - |325]| - | 201 178 | - | 143 | ns
LOW t
H PZL
progZ?aa;'O” DIR to BY %1 | - |230| - |170 148 | - | 138 | ns
VCC(A)=3.OV to 3.6V
LOW to
G t AtoB 189 | - |170]| - | 87 62 | - | 49 | ns
H PLH
propagation Bto A 129 | - 8.0 ; 7.0 6.2 - 60 | ns
delay
HIGH to
Low t AtoB 171 - | 138 - | 77 556 | - | 48 | ns
propagation PHL ] ] ]
Celay BtoA 121 7.9 6.2 55 50 | ns
HIGH to
OFEstate t DIR to A 80 | - | 80 | - | 80 80 | - | 80 | ns
; PHZ
propagation DIR to B 199 | - 183 | - | 114 96 | - | 75 | ns
delay
LOW to
ore. t DIR to A 64 | - | 64 | - | 64 64 | - | 64 | ns
H PLZ
propagation DIR to B 152 | - |140]| - | 88 81 | - | 75 | ns
delay
OFF-state to DIR to AU 275 | - | 213| - | 152 139 | - | 110 | ns
HIGH t
: PZH
propagation DIR to B 248 | - | 228 | - | 146 120 | - | 108 | ns
delay
OFF-state to DIR to AU 313 | - | 26| - | 168 146 | - | 116 | ns
LOW t
H PZL
progzlgaa;"’” DIR to BIY 250 | - |217| - | 155 133 | - | 122 ] ns
VCC(A)=4-5V to 5.5V
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LI—(I)I\(/BVI:[|O AtoB - | 181 65| - | 85| - | 62| - | 43| ns
. tpLH
propagation ] ] ] ]
Celay BtoA 11.4 73 55 5.0 43 | ns
HI'_%'\*A}O AtoB - | 165 133 - | 69| - | 50| - | 40| ns
. tpHL
propagation Bto A - | 114 71 - | 51 - | a4 | - | 40| ns
delay
HIGH to
OFE atate t DIR to A - | 60 60 | - | 60| - | 60| - | 60| ns
: PHZ
proggﬁaa;'on DIRtoB | - | 186 175 | - | 105 | - 8.8 - | 72| ns
LOW to
OFFosiae t DIR to A . | 58 58 | - | 58| - | 58| - | 58] ns
H PLZ
prog:?aa;'on DIR to B - | 143 130 - |82 ] - | 78| = | 72| ns
OFE'ISCE"";E to DIRtoAW | - | 258 206 | - |132] - 120 - | 91| ns
. tpzH
prog:‘?aa;"’” DIRtoBYM | - | 220 205 | - 1210 - |100]| - | 81| ns
OFFLgt\j‘\t/e to DIRoAY | - | 305 256 | - | 155 | - | 128 | - | 102 | ns
: trzL
pmg:?aa;"’” DIRtoBM | - | 225 95| - |124| - |106| - | 98 | ns

Note: [1] tpz+ and tpz are calculated values using the formula shown in Section 6.4.

4. Testing Circuit
4.1, AC Testing Circuit

tw

Vi
negative 90%
pulse \
ov Li?gﬁ

VM]L

Ry b
1, — 1
v 1" |
90%
positive
pulse Vi Vi
ov 10%,
tw d
Vext
Vee
Re
Vi Vo
& DUT

Rt

R, =Load resistance.

C_=Load capacitance including jig and probe capacitance.

Ry=Termination resistance.

J

Vexr=External voltage for measuring switching times.
Figure 3. Test circuit for measuring switching times

Ll
1
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4.2, Test Data

Supply voltage Input Load VexT
Ve, Vees) v, AYAVP CL R tpLH, tPHL tozn, torz | tozL, oLzl
1.2V to 5.5V Ve <1.0ns/V | 15pF 2kQ open GND 2Vceo
Note:
[1] Ve is the supply voltage associated with the data input port.
[2] dV/dt>1.0V/ns.
[3] Vceo is the supply voltage associated with the output port.
4.3, AC Testing Waveforms
Vi
A,B input %VM
GND
——‘ tpHL teLH
VoH
B,A output Vm
VOL
VoL 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
Ak \
DIR input AL \
GND
— tpz— ~—tpzr-
VCCO
output
LOW-to-OFF ﬁ Vm
OFF-t0-LOW /- Vy
— tpHz — +—tpzH
ouput —W\
HIGH-to-OFF Vi
OFF-to-HIGH  ~\p
outputs outputs outputs
enabled disabled ™ enabled
VoL and Vo are typical output voltage levels that occur with the output load.
Figure 5. Enable and disable times
4.4, Measurement Points
Supply voltage Input! Output?
Veen), Veee) Vm Vm Vx Vy
1.2V to 1.6V 0.5V 0.5Vcco Vo +0.1V Vou-0.1V
1.65V to 2.7V 0.5V 0.5V¢co Vo, +0.15V Vonu-0.15V
3.0Vto 5.5V 0.5V 0.5V¢co Vo, +0.3V Vou-0.3V
Note:
[1] Ve is the supply voltage associated with the data input port.
[2] Vcco is the supply voltage associated with the output port.
18/ 30
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5. Characteristic Curve
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Figure 6.Typical propagation delay versus load capacitance; Tan,=25C; Vcea)=1.2V
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Figure 7.Typical propagation delay versus load capacitance; Tamy,=25C; Vcga)=1.5V
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Figure 8.Typical propagation delay versus load capacitance; Tan,=25C; Vcea)=1.8V
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Figure 9. Typical propagation delay versus load capacitance; T,mp=25C; Veepn)=2.5V
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Figure 10. Typical propagation delay versus load capacitance; T,m=25C; Vcen)=3.3V
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Figure 11. Typical propagation delay versus load capacitance; Tamp=25C; Vcca)=5.0V
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6. Typical Application Circuit And Application Note
6.1, Unidirectional Logic Level-shifting Application

The circuit given in Figure 12 is an example of the SN74LVC1T45; SN74LVVCH1T45 being used in a
unidirectional logic level-shifting application.

Vcci Vcc2
Vcea) 1 6 Vcc(B)
GND
Vcc1 2 5 DIR Vcc2
A
3 4l B
77
system-1 system-2

Figure 12. Unidirectional logic level-shifting application

Table 1.Description of unidirectional logic level-shifting application

Pin Name Function Description

1 Ve Vel supply voltage of system-1 (1.2V to 5.5V)

2 GND GND device GND

3 A ouT output level depends on V¢c; voltage

4 B IN input threshold value depends on V¢, voltage

5 DIR DIR the GND (LOW level) determines B port to A port direction

6 Veew) Veeo supply voltage of system-2 (1.2V to 5.5V)
htttp://www.lingxingic.com 25/30

VER: 2023-04-B1



% Shenzhen Lingxing MicroelectronicsTechnology Co., Ltd.
Tab: 835-12-B4 Number: SN74LVC/LVCH1T45-AX-LJ-BO87EN

RESM ALER

6.2, Bidirectional Logic Level-shifting Application

Figure 13 shows the SN74LVC1T45; SN74LVCH1T45 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.

Veer Veer Veez Vee

o1 |PULL—UP/DOWN| Veew)| 4 6 [Vece |PULL—UP/DOWNI 0-2
<h GND|, 5 [DR F[>
~[>J Als a4l B < I

DIR CTRL DIR CTRL

i i i

system-1 system-2

Pull-up or pull-down only needed for SN74LVC1T45.
Figure 13. Bidirectional logic level-shifting application

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

Table 2. Description of bidirectional logic level-shifting application

State | DIR CTRL 1/0-1 1/0-2 Description
1 H output input | system-1 data to system-2
system-2 is getting ready to send data to system-1.
2 H 4 4 I/0-1 and 1/O-2 are disabled.

The bus-line state depends on bus hold.
DIR bit is set LOW.

3 L Z Z I/0-1 and 1/O-2 still are disabled.
The bus-line state depends on bus hold.
4 L input output | system-2 data to system-1
Note:

H=HIGH voltage level;
L=LOW voltage level,
Z=high-impedance OFF-state.
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6.3 Power-up Considerations

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

Table 3. Typicaltotal supply current (Icciay*lcce)

V) .
V, Unit
ccA oV 0.8V 2.5V 3.3V 5.0V '
ov 0 <1 <1 <1 <1 UA
1.8V <1 <2 <2 <2 2 UA
2.5V <1 <2 <2 <2 <2 UA
3.3V <1 <2 <2 <2 <2 UA
5.0V <1 2 <2 <2 <2 UA

6.4, Enable Times

Calculate the enable times for the SN74LVC1T45; SN74LVCH1T45 using the following formulas:
* tpzn(DIR to A)=tp 2(DIR to B)+tp (B to A)

* tpz1 (DIR to A)=tppz(DIR to B)+tpy (B to A)

* tpzn(DIR to B)=tp z(DIR to A)+tp (A to B)

* tpz1 (DIR to B)=tpz(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 SN74LVC1T45; SN74LVCH1T45 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.
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7~ Package Information

7.1, SOT-23-6
- D -
f
) e
| ]
r, H =
1
| I_ Bl D I
k. | 1 1
I ",
| L
| -
|
1 1 |
=
|
I
ﬁ =
1=
\ |
Dimensions (mm)
Symbol -
ymbo Min. Max.
A - 1.25
Al 0.00 0.12
A2 1.00 1.20
0.30 0.50
c 0.10 0.20
D 2.82 3.02
E 2.60 3.00
El 1.50 1.70
e 0.95
el 1.80 2.00
L 0.30 0.60
0 0° 8°
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7.2~ SOT-363

D
ﬁ%
E N
I ~
C
D
&M
_ _ _ I
JHINIAL iAz A
Dimensions (mm)
Symbol -
ymbo Min. Max.
A 0.90 1.10
Al 0.00 0.10
A2 0.90 1.00
b 0.15 0.35
c 0.11 0.175
D 2.00 2.20
El 2.15 2.45
1.15 1.35
e 0.65
el 1.20 1.40
L 0.26 0.46
L1 0.525
0 0° g°
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8. Statements
8.1. The name and content of Hazardous substances or Elements in the product

Hazardous substances or Elements
Cadm
Mercur | Hexaval Polybro .
Lead . Butylbe .
and y and ;l#]rg ent Polybro | minate | Dibutyl nzyl Ellﬁeit Diisobu
Part name mercur .| chromiu | minated | d phthala phthala Y tyl
lead cadmi ; i te yl
y m biphenyl | biphen te hthal phthala
compou | compo | UM compoun| s yl phthala |
nds unds comp = g ethers te
ounds
Lead
O o o) o o o o o [e] o
frame
Plastic
. [} (@] [0} (@] @] (@] (@] o (@] o
resin
Chip o o o o o o o o o o
The lead o o o o o o o o o o
Plastic
sheet o o o o o o o o o o
installed
o: Indicates that the content of hazardous substances or elements in the detection limit
explanatio of the following the SJ/T11363-2006 standard.
n x: Indicates that the content of hazardous substances or elements exceeding the SJ/T11363-2006
Standard limit requirements.

htttp://www. lingxingic.com

30/ 30
VER: 2023-04-B1




X-ON Electronics

Largest Supplier of Electrical and Electronic Components

Click to view similar products for Translation - VVoltage Levels category:
Click to view products by lingxingic manufacturer:

Other Similar products are found below :

NLSX4373DMR2G NLSX5012MUTAG NLSX0102FCT1G PCA9306FMUTAG MCI100EPT622MNG NLSX3014MUTAG
NLSX5011IMUTCG NLVSX4373MUTAG NB3U23CMNTAG NLSX3013BFCT1G NLV7WBD3125USG NLSX3012DMR2G
NLA9306MUSITCG PI4ULS3V304AZMAEX PI4ULS3VS504AZMAEX 74AVCHI1T45FW3-7 NLSX5011AMUTAG 74AXP1T34GWH
ST2149BQTR MCI100ELT21DR2G MC100LVELT22MNRG MCI10ELT20DR2G MC10EPT20MNR4G MC14504BFELG
NLSVAT3234FCT1G NLSX3378BFCT1G UM3208QA UM3208H UM3304 UM3304QT UM3202H UM3308 RS0104Y TQE12
RS0204YUTQH12 AW392040NR AW39114FOR RS0104Y TQF14 RS0204Y TQF14 UM3204QT UM32040QB UM3204QV
AIPTBO106TA16.TR AIPTSO0104TA14.TR AIPTBO104TA14. TR UM3304QS SN74LXC2T45DCUR TXU0202DCUR TCA39306DTMR
NTS0102TL-Q100H AW39112DNR



https://www.xonelec.com/category/semiconductors/integrated-circuits-ics/logic-ics/translation-voltage-levels
https://www.xonelec.com/manufacturer/lingxingic
https://www.xonelec.com/mpn/onsemiconductor/nlsx4373dmr2g
https://www.xonelec.com/mpn/onsemiconductor/nlsx5012mutag
https://www.xonelec.com/mpn/onsemiconductor/nlsx0102fct1g
https://www.xonelec.com/mpn/onsemiconductor/pca9306fmutag
https://www.xonelec.com/mpn/onsemiconductor/mc100ept622mng
https://www.xonelec.com/mpn/onsemiconductor/nlsx3014mutag
https://www.xonelec.com/mpn/onsemiconductor/nlsx5011mutcg
https://www.xonelec.com/mpn/onsemiconductor/nlvsx4373mutag
https://www.xonelec.com/mpn/onsemiconductor/nb3u23cmntag
https://www.xonelec.com/mpn/onsemiconductor/nlsx3013bfct1g
https://www.xonelec.com/mpn/onsemiconductor/nlv7wbd3125usg
https://www.xonelec.com/mpn/onsemiconductor/nlsx3012dmr2g
https://www.xonelec.com/mpn/onsemiconductor/nla9306mu3tcg
https://www.xonelec.com/mpn/diodesincorporated/pi4uls3v304azmaex
https://www.xonelec.com/mpn/diodesincorporated/pi4uls3v504azmaex
https://www.xonelec.com/mpn/diodesincorporated/74avch1t45fw37
https://www.xonelec.com/mpn/onsemiconductor/nlsx5011amutag
https://www.xonelec.com/mpn/nexperia/74axp1t34gwh
https://www.xonelec.com/mpn/stmicroelectronics/st2149bqtr
https://www.xonelec.com/mpn/onsemiconductor/mc100elt21dr2g
https://www.xonelec.com/mpn/onsemiconductor/mc100lvelt22mnrg
https://www.xonelec.com/mpn/onsemiconductor/mc10elt20dr2g
https://www.xonelec.com/mpn/onsemiconductor/mc10ept20mnr4g
https://www.xonelec.com/mpn/onsemiconductor/mc14504bfelg
https://www.xonelec.com/mpn/onsemiconductor/nlsv4t3234fct1g
https://www.xonelec.com/mpn/onsemiconductor/nlsx3378bfct1g
https://www.xonelec.com/mpn/union/um3208qa
https://www.xonelec.com/mpn/union/um3208h
https://www.xonelec.com/mpn/union/um3304
https://www.xonelec.com/mpn/union/um3304qt
https://www.xonelec.com/mpn/union/um3202h
https://www.xonelec.com/mpn/union/um3308
https://www.xonelec.com/mpn/runic/rs0104ytqe12
https://www.xonelec.com/mpn/runic/rs0204yutqh12
https://www.xonelec.com/mpn/awinic/aw39204qnr
https://www.xonelec.com/mpn/awinic/aw39114for
https://www.xonelec.com/mpn/runic/rs0104ytqf14
https://www.xonelec.com/mpn/runic/rs0204ytqf14
https://www.xonelec.com/mpn/union/um3204qt
https://www.xonelec.com/mpn/union/um3204qb
https://www.xonelec.com/mpn/union/um3204qv
https://www.xonelec.com/mpn/icore/aiptb0106ta16tr
https://www.xonelec.com/mpn/icore/aipts0104ta14tr
https://www.xonelec.com/mpn/icore/aiptb0104ta14tr
https://www.xonelec.com/mpn/union/um3304qs
https://www.xonelec.com/mpn/texasinstruments/sn74lxc2t45dcur
https://www.xonelec.com/mpn/texasinstruments/txu0202dcur
https://www.xonelec.com/mpn/texasinstruments/tca39306dtmr
https://www.xonelec.com/mpn/nxp/nts0102tlq100h
https://www.xonelec.com/mpn/awinic/aw39112dnr

