JSMSEMI

74LVC1T45GW,125-JSM

RENEESG Dual Supply Translating Transceiver; 3-State

1. General Description

The 74LVC1T45GW,125-JSM is 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 (Veey and Veem)). Both Ve and Ve 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 Vca) and pin B is referenced to Vg,
A HIGH on DIR allows transmission from A to B and LOW
on DIR allows transmission from Bto A,

The devices are fully specified for partial power-down
applications using Igrr. The Iggr circuitry disables the output,
preventing any damaging backtlow current through the device
when it is powered down. In suspend mode when either
Vee or Veemy are at GND level, both A port and B port
are in the high-impedance OFF -state.

Features:
®  Wide supply voltage range:
Veeny 1.2V 10 5.5V
Veemy: 1.2V to 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)

2. Block Diagram And Pin Description
2.1+ Block Diagram
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Figure 1. Logic symbol

Suspend mode

+24mA output drive (Vc=3.0V)

Inputs accept voltages up to 5.5V

Low power consumption: 16uA maximum l¢¢

lopr circuitry provides partial Power-down
mode operation

Specified from -40°C to +125°C
Packaging information:SC-88
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Figure 2. Logic diagram
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2.2+ Pin Configurations

VCC(A) ‘I E VCC(B)

GND| 2 |5 | DIR

Al[3] (4] B

2.3+ Pin Description

Pin No. Pin Name Description
1 Veewy 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 Veem) supply voltage B (port B)
2.4. Function Table
Supply Voltage Input Input/output
Veciay Yoo DIR A B
12Vto 55V L A=B input
1.2Vto 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/0O is always active.

[3] When either Vs 01 Ve, is at GND level, the device goes into suspend mode.

Ordering Information

Operation MSL Ship,
Opder number Package Temperature Range Grade Quantity Green
74LVC1T45GW,125-JSM SC-88 -40 to 125°C 3 T&R,3000 Rohs
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JSMSEMI 74LVC1T45GW,125-JSM

RENEESG Dual Supply Translating Transceiver; 3-State

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 Veeny - -0.5 +6.5 \
supply voltage B Veem - -0.5 +6.5 \%

input clamping current Ik V<0V -50 - mA
input voltage Vi i -0.5 +6.5 \
output clamping current Lok Vo<OV -50 - mA
sutbut voltase v Active mode!'*1P] 0.5 Veeot0.5 \
P & Q Suspend or 3-state mode!’) -0.5 +6.5 \
output current Io V=0V to Veeo™ - +50 mA
supply current Icc Icceay or Ieem) - 100 mA
ground current Ionp - -100 - mA
storage temperature Tse - -65 +150 C
total power dissipation P - - 250 mW
soldering temperature T 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] Veeot0.5V should not exceed 6.5V.

3.2, Recommended Operating Conditions

Characteristic Symbol Conditions Min. Max. Unit
supply voltage A Ve - 1.2 55 \Y
supply voltage B Veem) - 1.2 5.5 \Y

input voltage Vi - 0 5.5 \Y
Active mode'" 0 Vcco \"
output voltage Vo Suspend or 3-state mode 0 5.5 v
Tamb - -40 +125 C
_ Veer=1.2VF - 20 ns/V
_ ambient temperature ; V=14V 10 1.95V - 20 sV
MPUL IS HOR TS AN | Ayav V2.3V 10 2.7V - 20 ns/V
Veor=3V to 3.6V - 10 ns/V
Vee=4.5V to 5.5V s 5 ns/V

Note:

[1] Veco 1s the supply voltage associated with the output port.
[2] Vet 1s the supply voltage associated with the input port.
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3.3 Electrical Characteristics
3.3.1. DC Characteristics 1
(Tamy=25°C, voltages are referenced to GND (ground=0V), unless otherwise specified)

Parameter Symbol Conditions Min. Typ. Max. Unit
HIGH-level output V=V or Vi [p=-3mA;
voltage Vo Veeo=1 AR ) 1.09 ) v
LOW-level output Vi=Vigor Vi [p=3mA;
voltage Vou Veeo=1 2yt ) 07 ) v
input leakage DIR input; V=0V to 5.5V,
current I VeeE1.2V to 5.5V E ) *1 uA
bus hold LOW A or B port; V=042V,
current e Vel 2vi ) 19 ) uA
bus hold HIGH A or B port; Vi=0.78V;
current Tein Veer=l 2vel ) -19 ) uA
bus hold LOW . _ 121131
overdrive current Tanio Aor B port, Vee=1.2V i 19 i uA
bus hold HIGH . - (2131
overdrive current Tghno A or B port, Vee=1.2V ) -19 ) uA
OFF-state output I A or B port; Vo=0V or Vcco; ) / £] UA
current oz Veco=1.2V to 5.5yt
A port; Vyor V=0V to 5.5V, i i 41 UA
power-off leakage I Veea=0V, Veew=1.2V to 5.5V
current " | B port; Vior Vo=0V to 5.5V; ] ] g |
VCC(B)=OV; VCC{A)=1‘2V to 5.5V
) ) DIR input; V=0V or 3.3V,
input capacitance G Ve =Veem=33V - 2.2 - pF
. A and B port; suspend mode;
glap‘;'i?t‘;ﬂjc‘g Cro V=33V or OV ; 6.0 ; pF
P VCC(A)=VCC(B)=3A3V
Note:

[1] Vo 1s the supply voltage associated with the output port.

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

[3] To guarantee the node switches, an external driver must source/sink at least Iy o/lgnno when the input
is in the range V to Viu.
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74LVC1T45GW,125-JSM
Dual Supply Translating Transceiver; 3-State

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
VCCI=1-2V O.SVCCI - N Vv
VCC]:1.4V to 1.95V 0.65VCC] - - Vv
data input'"! Veer=2.3V to 2.7V 1.7 - - v
Veer=3.0V to 3.6V 2.0 : - v
HI?{?‘J}?“*I v Vee=4.5V 10 5.5V 0.7Vea \ - %
Vohpage tH Vee=12V 08Vecw | - - v
Veer=1.4V to 1.95V 0.65Veewny | - - v
DIR input Veer=2.3V 10 2.7V 1.7 - - v
Veer=3.0V to 3.6V 2.0 - - v
Veer=4.5V to 5.5V 017VCC(A) - - A\
Vee=1.2V - - 0.2Vee %
Vcc1=1.4v to 1.95V - - 0-35VCCI \'%
data input!"! Veer=2.3V 10 2.7V - - 0.7 v
Veer=3.0V to 3.6V - - 0.8 %
LO.W‘“:V“ v Vee=43V t0 5.5V - - 03Vee, | V
Vg}tp;l"ge i Veo=12V : = [ 02Veam |V
Veer=1.4V to 1.95V - - 1 035Veeny |V
DIR input Veer=2.3V 10 2.7V - - 0.7 v
Vee=3.0V to 3.6V - - 0.8 v
Vee=4.5V to 5.5V - - 0-3VCC(A) A\
Io=-100uA;
Vecom] 2V 1o 4 5V Veeo0.1 - - v
HIGH-level Ig=-6mA; Veeo=14V 1.0 - - \4
output Vou V=V Io=-8mA; Veeo=1.65V 1.2 - - Vv
voltage Io=-12mA; Vco=2.3V 1.9 - 3 v
16=-24mA; Vco=3.0V 24 - ) %
15=-32mA; Voco=4.5V 3.8 - - v
Io=100uA;
VCCOZI 2V (0 45V - \ 0.1 v
LOW-level [g=6mA; Vcco=1.4V - - 0.3 \
output VoL V=V I5=8mA; Vcco=1.65V - - 0.45 v
voltage I5=12mA; Vcco=2.3V - - 0.3 v
15=24mA; Vcco=3.0V - - 0.55 %
10=32mA; Veco=4.5V - - 0.55 v
input ) L ]
leakage I DIR\}I;E:E’l \2/'\;? Z;%%SV’ - - +2 uA
current
Vi=049V; Vio=1.4V 15 - J uA
bus hold Vi=0.58V; Veer=1.65V 25 - - uA
LOW Tgit A or B port!" Vi=0.70V; Veei=2 .3V 45 - - uA
current Vi=0.80V; Veer=3.0V 100 3 - uA
Vi=1.35V; Veer=4.5V 100 - - uA
V1.0 Www.jsmsemi.com 5/26
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REMEERD Dual Supply Translating Transceiver; 3-State
V=091V, Vel 4V -15 - - UuA
bus hold Vi=1.07V; VeerE1.65V 225 - - uA
HIGH Tpmn A or B port!" V=1.60V; V=23V -45 - . uA
current Vi=2.00V; Veer=3.0V -100 - D uA
V=315V Vee=4 5V -100 - - uA
Vea=1.6V 125 - - UA
b‘foh\‘;,]d Vo195V 200 i i A
T - ; -
overdrive Ipno | AorB port Vea=2.7V 300 uA
current Veer=3.6V 500 - - UA
Vea=5.5V 900 - - uA
Vea=1.6V -125 - - UA
b}fﬁgﬂd Vo195V 2200 i i A
131 - - - -
overdrive Iuno | A or B port Vea=2.7V 300 uA
current Vea=3.6V -500 - - UA
Vee=5.5V -900 - 4 UA
OFF-state A or B port; Vo=0V or Vco:
output loz Veeo=1.2V to 5 5y - - +2 uA
curE A port, V, or Vo=0V t0 5.5V, » -
power-off VeaaF0V; Vegs=1.2V to 5.5V - -
leakage lorr : - :
current B port; Vyor Vg=0V t0 5.5V; i i 49 UA
VCC(B)FOV; VCC(A)zl 2Vto 5.5V
VCC(A), VCC(B)zl 2V to 5.5V = - 8 uA
v :(f*vp;’r“{[ | Veaay Veem=1.65V t0 5.5V ) ; 3 uA
: IO=0A[‘]CC1’ Veeay=5.5V; V=0V - - 2 uA
VCC(A)=0V', VCC(B)=5_5V -2 - - uA
B Veeay Veemy=1.2V to 5.5V - - 8 UA
supply I v =0Vp§:t{/ | Veeway Veem=1.65V to 5.5V - - 3 uA
current e ! T=0A ceb Veem=0V; Veoa=5.5V 2 - . uA
Veew=5.5V; Veea)=0V - - 2 uA
AplusBport | v Veem=12V t0 5.5V - - 16 uA
(ccwt leem):
1o=0A"
VI:OV or VCCI VCC(A)? VCC(B)=1 65V to 5.5V - - 4 uA
A port; A port at Vea)-0.6V; i i
DIR at Veay, B por[=open[4] 0 uA
additional per input; DI% mpu-t(;) ]g{/R at
supply Alce Veewy, Veemy™ Oc(ay™= "> _ - - 50 uA
current 3.0Vto 55V A port at VCEA) or GND;
B port=open
B port; B port at Very-0.6V, i i
DIR at GND; A port=open!” 50 uA
Note:

[1] Vcer 1s the supply voltage associated with the data input port.

[2] Veco 1s the supply voltage associated with the output port.

[3] To guarantee the node switches, an external driver must source/sink at least Igp; o/Ignno when the input
1s in the range Vi to V.

[4] For non bus hold parts only (74LVCI1T45GW,125-JSM).
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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 O.8Vcc| - - Vv
VCC|=1.4V to 1.95V O.65VCC| - 2 A%
data input'" Vea=2.3V 10 2.7V 1.7 - - v
Vea=3.0V to 3.6V 2.0 \ - v
HIGH-level V=45V 10 5.5V 0.7Veo - - v
input Viu
Voltage VCC[=1.2V O.SVCC(A) - - A%
Vee=1.4V to 1.95V 0.65Veaa | - - v
DIR input Vee=2.3V 10 2.7V 1.7 - - v
Vea=3.0V to 3.6V 2.0 - - v
Vee=4.5V to 5.5V 0.7V ceea) - - \%
VCC[:1‘2V - - 012VCC1 A%
VCClzl AV to 1.95V - - 0135VCC1 \%
data input'"’ Veer=2.3V 10 2.7V - - 0.7 v
Vea=3.0V to 3.6V - - 0.8 v
LOW'li"el v Vea=45V 1055V - - 03Veq | V
Vlonlfz‘l“ge i Veerr12V - = 02Veew |V
Vee=1.4V to 1.95V - - 1 035Veew |V
DIR input Vee=2.3V 10 2.7V - - 0.7 v
Vee=3.0V to 3.6V - - 0.8 v
Vees4.5V to 5.5V - - 0-3VCC(A) A%
Io=-100UA:
Vecoml 2V to 4.5V2 Veco-0.1 1 - - v
HIGH-level lo=-6mA; Vcco=1.4V 1.0 - - Vv
output Vou V=V Io=-8mA; Vcco=1.65V 1.2 - - \%
voltage Io=-12mA; Veeo=2.3V 1.9 - 3 v
[p=-24mA; Vcco=3.0V 2.4 - ) v
1o=-32mA; Veco=4.5V 38 - - v
Io=100uA;
Vccozl 2Vt04.5V - \ 0.1 v
LOW-level Iog=6mA; Vcco=1.4V - - 0.3 \
output VoL V=V 16=8mA; Vcco=1.65V - - 0.45 v
voltage Io=12mA: Vco=2.3V - - 0.3 v
16=24mA: Vcco=3.0V - - 0.55 v
16=32mA; Vcco=4.5V - - 0.55 v
mnput . L ]
leakage I DIR\}EEF:’l \2/'\[?;/;0535\[ - - +2 uA
current
V=049V Vee=1.4V 10 - . uA
bus hold V=0.58V; Vee=1.65V 20 - - uA
LOW TppL A or B port!" V=0.70V: Vee=2.3V 45 - - uA
current V=0.80V; Vce=3.0V 80 3 - uA
V=135V Vee=4.5V 100 - - uA
V1.0 Www.jsmsemi.com 7/26



74LVC1T45GW,125-JSM
Dual Supply Translating Transceiver; 3-State

Vi=091V; Vcer=1.4V -10 - - uA
bus hold V=107V, Vee=1.65V -20 - - uA
HIGH Taun A or B port!"! Vi=1.60V; Veer=2.3V 45 - - uA
current Vi=2.00V; Vee=3.0V -80 - - uA
V=3.15V; Veer=4.5V -100 - - uA
Vee=1l.6V 125 - - uA
b'isoh\‘;[]d Veer=1.95V 200 . - uA
(1031 — \ -
overdrive Isuio AorB port Veer=2.7V 300 uA
curact Veer=3.6V 500 - - uA
Vee=5.5V 900 - - uA
VeerEl.6V -125 - - uA
bEISI gﬂd Veer=1.95V -200 - - uA
(1031 — - _ -
overdrive Ignno AorB port Veer=2.7V 300 uA
current Vee=3.6V -500 - - UA
Veer=3.5V -900 - - uA
OFF-state A or B port; V=0V or Vcco;
output loz Veco=12V 10 5.5V - - =0 uA
current A port, Vior V=0V to 5.5V, ) ) 410 UA
power-off Ve =0V: Vees=12V t0 5.5V
(A) (B)
leakage LoFr
current B port; Vi or Vo=0V to 5.5V; i \ +10 UA
VCC(B)=OV; VCC(A)zl.ZV to 5.5V
. VCC(A)> VCC(B)=1_2V to 5.5V - - 8 uA
e (f‘vpgr“{/ [ Veaw. Vees=1.65V 10 5.5V - - 3 uA
= ccls
IO=0A[]] VCC(A)=5_5V; VCC(B)=0V - - 2 uA
VCC(A):OV; VCC(B):S,SV -2 - - uA
B " VCC(A);. VCC(B):l,zv to 5.5V - - 8 uA
supply 2P Vi, Vees=1.65V to 5.5V - - 3 uA
ICC V]'—OV or VCCI-, — - N
current 1,=0A Vo0V, Vegay=3.5V -2 - - uA
VCC(B)=5-5V; VCC(A)=0V - - 2 uA
AplusBport | v .. Veen=1.2Vto 5.5V - - 16 uA
(Icciayt Icemy);
Io=0A;
V=0V or Ve VCC(A); VCC(B):1.65V to 5.5V - - 4 uA
A port; A portat Veca)-0.6V,
DIR at Veeay, B portzopenm ) ) 75 uA
additional per input; ) _
supply Alee Ve Veos= DIR input; DII.{ at
current 3.0Vto 55V Veea)-0.6V; - - 75 uA
A port at Vega) or GND;
B port=open
B port; B port at Ve)y0.6V; i i
DIR at GND; A port=0pen[4] G uA
Note:

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

[2] Vcco 1s the supply voltage associated with the output port.

[3] To guarantee the node switches, an external driver must source/sink at least Igy; o/Ignno When the input
is in the range Vi, to V.

[4] For non bus hold parts only (74LVC1T45GW,125-JSM).
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74LVC1T45GW,125-JSM
Dual Supply Translating Transceiver; 3-State

3.3.4. AC Characteristics 1

(Tamy=-407C to +85°C, voltages are referenced to GND (ground=0V), unless otherwise specified)

\;(:(:[B)
Parameter | Symbol | Conditions | L5VE0.1V | L8V£0.15V | 2.5V£02V | 3.3V£0.3V | 5.0V£0.5V | Unit
Min. | Max. | Min. | Max. | Min. [ Max. | Min. | Max. | Min, | Max.
\"v(: :[A):l.4‘; to 1.6V
LOW to
HIGH t AtoB - 120 - 182 - | 137 | - |120]| - |[107] ns
. PLH
propagation Bto A - |20 - 195 - |62 - |159| - |155] ns
delay
HIGH to
dow t AtoB - le7 | - 156 - |21 | - |1t | - |108] ns
. PHL
propagation Bto A ; 197 | - 176 | - 13.5 - 115 ; 112 | ns
delay
HIGH to
OFF state t DIR to A -ole2 | - 2] - o2 - 192 - |[192] ns
: PHZ
propagation DIR to B - 250 - | 238 - || - |132] - |125] ns
delay
LOW to
OFFstote t DIR to A ; n7| - |7l - |7zl - 7| - 117 | ns
. PLZ
propagation DIR to B - 185 | - 175 | - 132 - | 124 ]| - 116 | ns
delay
OFF-state, f DIRtoA" | - | 397 | - |367| - |248| - |230| - |218] ns
HIGH ,
: PZH
propagation DIRtoB" | - |330] - |295| - |253| - |[233| - |223| ns
delay
OFFL'S;&“" DIRtwoAY | - 445 | - |412| - |246| - |220] - |216] ns
: tpzL
pmgagat“’" DIRtoBY | - 383 ] - |347| - |311 - 1302 - | 298] ns
elay
Veo=1.65V to 1.95V
LOW to
HGH t AtoB - l1es | - g1 | - 97 . 77 ; 72 | ns
: PLH
propagation Bto A - 183 | - g1 | - |52 - |126| - |122] ns
delay
HIGH to
LOwW t AtoB - l7a |l - | 144 | - 9.0 - 75 ; 73 | ns
. PHL
propagation Bto A - 156 | - 144 | - 132 - | 129 ]| - 125 | ns
delay
HIGH to tpriz DIR to A - lrs | - s - s - 175 | - 175 ns
V1.0 Www.jsmsemi.com 9/26
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Dual Supply Translating Transceiver; 3-State

OFF-state
propagation DIR to B 245 - 223 12.8 - 12.0 10.5 ns
delay
LOW to
OFF-state | PIR to A il I S I Sl
. PLZ
propagation DIR to B 18 4 _ 169 113 - 10.5 95 ns
delay
()FF-st1ate to DIR to Al 356 - 339 256 - 244 223 ns
HIGH ¢
. PZH
propagation DIR to B! 30.0 } 85 203 - 181 17.5 ns
delay
OFF-state to DIR to A" 398 . 365 24 8 2 233 20.6 ns
LOW ¢
- PZL
propagation DIR to B! 350 _ 319 26.0 - 24 6 24 5 ns
delay
Veea=2.3V to 2.7V
LOW to
HIGH t AtoB 18.1 - 16.1 8.7 - 6.5 5.0 ns
: PLH
propagation Bto A 13.7 _ 92 87 - 7.8 7.5 ns
delay
HIGH to
LOW t AtoB 15.9 - 132 7.6 - 5.9 49 ns
. PHL
propagation Bto A 123 R 87 76 - 7.0 6.2 ns
delay
HIGH to
OFF-state [ DIR to A 8.2 - 82 8.2 - 82 8.2 ns
: PHZ
propagation DIR to B 225 - 216 112 - 9.2 8.3 ns
delay
LOW to
OFF-state t DIR to A 6.2 - 6.2 6.2 - 6.2 6.2 ns
. PLZ
propagation DIR to B 14.6 - 133 92 - 8.7 7.7 ns
delay
()FF-sEate to DIR to Al 277 - 223 172 - 16.5 12.6 ns
HIGH ;
. PZH
propagation DIR to B! 235 - 215 14.1 - 11.9 10.5 ns
delay
OFF-state to (1 - -
LOW t DIR to A 341 295 18.3 16.2 13.0 ns
. PZL
progagatlon DIR to B! 237 . 209 155 - 13.5 12.5 ns
elay
Ve j[A):3.0\" to 3.6V
LOW to
HIGH t AtoB 17.2 - 155 79 - 5.6 4.5 ns
. PLH
propagation Bto A 11.7 - 73 6.4 > 5.6 55 ns
delay
HIGH to
LOW t AtoB 15.5 - 125 7.0 - 5.0 44 ns
. PHL
propagation Bto A 11.0 R 72 56 - 5.0 45 ns
delay
HIGH to
OFF-state | Wt A [ I I [ I I S\ g
. PHZ
propagation DIR to B 18.1 - 16.6 104 - 8.7 6.8 ns
delay

V1.0
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LOW to
OFEsiote t DIR to A - 58 ; 58 ; 58 ; 58 - 58 | ns
: PLZ
p“’gaga“"’” DIR to B - ls | - 127 - 8.0 ; 74 - 68 | ns
elay
OFF-state to DIRtoA" | - |250| - |1904| - | 138| - |126| - |100] ns
HIGH t
- PZH
propagation DIRtoB" | - |225| - |207| - | 133| - |109] - 98 | ns
delay
OFF-state to [
L out t DIR to A - l28s | - 233 - |53 - | 133] - |105]| ns
: PZL
pmgaga“o“ pIRtoB" | - 227 - 197 - 14.1 -l - 111 | ns
elay
\;(j j[_._n=4.5\’r to 5.5V
LOW o
HIGH t AtoB - lwes| - |150]| - 77 - 56 - 39 | ns
. PLH
propagation Bito A } 10.4 . 6.6 - 5.0 - 45 - 39 ns
delay
HIGH to
Low t AtoB - lso | - 21| - 63 - 45 - 36 | ns
: PHL
propagation Bto A A T 6.5 ; 46 ; 40 - 36 | ns
delay
HIGH to
OFF stats t DIR to A - 55 ; 55 ; 55 ; 55 - 55 | ns
: PHZ
propagation DIR to B - l1weo| - |159] - 95 ; 8.0 - 65 | ns
delay
LOW to
O [ DIR to A - 53 ; 53 ; 53 ; 53 - 53 | ns
: PLZ
propagation DIR to B - o | - g | - 75 - 71 - 65 | ns
delay
OFF-state to DIRtwoA™ | - | 235 - |187] - |120] - |109] - | 83 | ns
HIGH t
. PZH
propagation DIR to B! - | 200 - 186 | - 11.0 - 9.1 - 74 | ns
delay
OFF-state to [
Low t DIR to A - l277 ) - 233 - || - e | - 93 | ns
. PZL
propagation DIRtoBY | - |205| - 177 - |ns3| - 96 - 89 | ns
delay

Note: [1] tpzy and tpzy are calculated values using the formula shown in Section 6.4.
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3.3.5. AC Characteristics 2
(Tamp=-40°C to +125°C, voltages are referenced to GND (ground=0V), unless otherwise specified)

Veem
Parameter | Symbol | Conditions | L5VZ0.1V | L8V0.15V | 2.5V£0.2V | 3.3V=0.3V | 5.0V=0.5V | Unit
Min. | Max. | Min. | Max. [ Min. [ Max. | Min. | Max. | Min. | Max.
‘v"(j(j[_-_\)=l.4\" to 1.6V
LOW to
HIGH t AtoB - 242 - |20 - [151] - |12 - |118] ns
1 PLH
propagation Bto A - 242 | - | 214 - 178 | - 175 | - 171 | ns
delay
HIGH to
i t AtoB - 217l - pa72 | - {33 - |22 - 119 ns
: PHL
propagation Bto A -2t - 94| - e - |27 - 123 | ns
delay
HIGH to
OFFostate t DIR to A - 2t - {210 | - {210 - |2ta | - |211 ]| ns
: PHZ
propagation DIRtoB | - |275| - |262| - 155 - | 145 - | 138 ns
delay
LOW to
OFFstate t DIR to A - 2o - {129 - {129 - |29 - 129 ]| ns
. PLZ
propagation DIR to B - 204 | - 193 - 145 | - 136 | - 128 | ns
delay
OFF-statc to DIRtoA" | - | 437 | - 404 | - |273| - |253| - | 240 ns
HIGH .
- PZH
propagation DIRtoBY | - [363 | - |324]| - |278| - | 256 | - |245]| ns
delay
OFF-state to DIRtoA" | - |489 | - | 453 | - |271| - |252| - |238 ] ns
LOW t
. PZ1.
propagation DIRtoB" | - |421 | - |382| - |32 - [332] - |328] ns
delay
\;(:(j A)=1.6S\; to 1.95V
LOW to
HIGH t AtoB - |2ta | - 199 - w07 - 85 - 79 | ns
: PLH
propagation Bto A - 201 - [199] - 167 | - 139 | - 134 | ns
delay
HIGH to
LOW t AtoB - el - 158 - 99 - 83 ; 80 | ns
: PHL
propagation Bto A - 172 | - 158 | - 145 | - 142 | - 137 | ns
delay
HIGH to
OFE G t DIR to A - o2 - f92| - {92 - |92 - 192 ns
: PHZ
propagation DIRtoB | - |269 | - |245| - w1 | - | 32| - |115] ns
delay
LOW to
OFFostate t DIR to A -2 - 22| - {22 - 22| - 122 ns
. PLZ
propagation DIR to B - 202 | - 186 | - 124 | - 115 - 104 | ns
delay
OFF-state to DIRtoAV | - [392 | - | 373 - | 282 - |268| - |245]| ns
HIGH .
: PZH
pmgaga“on DIRtoBY | - [330] - |314| - |223]| - 199 | - 193 | ns
elay
OFF-state to toy1. DIR to A" - 438 - 402 - 273 - 25.6 - 227 | ns
V1.0 Www.jsmsemi.com 12/26
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LOW

propagation DIRtoB" | - | 385 | - |[351| - |[286| - |271| - |269| ns
delay
‘“’(; ;[A)=2.3‘I to 2.7V
LOW to
HIGH t AtoB - e | - (177 | - 96 - 7.1 ; 55 | ns
. PLH
propagation Bto A ; 151 - |11 | - 96 - 86 ; 83 | ns
delay
HIGH to
Lo t AtoB - s |- | 1as | - 8.4 - 65 ; 54 | ns
E PHL
propagation Bto A ; 135 | - 96 ; 8.4 - 77 ; 68 | ns
delay
HIGH to
egied t DIR to A - 9.0 - 9.0 - 9.0 - 9.0 ; 90 | ns
. PHZ
propagation DIR to B - 248 | - 238 - |[123] - |11 - 91 | ns
delay
LOW to
OFFstone t DIR to A ; 6.8 ; 6.8 / 6.8 - 6.8 ; 68 | ns
: PLZ
propagation DIR to B - lwer | - 46| - 101 - 96 ; 85 | ns
delay
OFF-state to DIRtoA" | - |305| - |245| - |89 | - |181| - | 139 ns
HIGH .
: PZH
propagation DIRtoBM | - |258 | - |237| - 155 | - 131 - | 115 ns
delay
OFF-state to [
iy e t DIR to A - 13750 - 325 - |200] - 178 - | 143 ]| ns
. PZL
propagation DIRtoB" | - | 26.1 - | 230 | - 170 | - 148 | - 138 | ns
delay
‘“’(; ;[__\)=3.0‘I to 3.6V
LOW to
HIGH t AtoB - lse | - 170 - 87 - 62 ; 49 | ns
. PLH
propagation Bto A - 129 | - 8.0 ; 7.0 - 62 ; 60 | ns
delay
HIGH to
LOwW t AtoB T2 T T I T 77 . 55 ; 48 | ns
: PHL
propagation Bto A ; 121 | - 79 ; 6.2 - 55 ; 50 | ns
delay
HIGH to
OFFostate t DIR to A ; 8.0 - 8.0 ; 8.0 - 8.0 ; 80 | ns
3 PHZ
propagation DIR to B ; 199 | - |183| - 14| - 96 ; 75 | ns
delay
LOW to
SR e t DIR to A ; 6.4 ; 6.4 ; 6.4 3 6.4 ; 64 | ns
: PLZ
propagation DIR to B . 152 - | 140 | - 88 - 8.1 ; 75 | ns
delay
OFF-state to DIRtwA™ | - 275 - 213 - |52 - 139 - |110] ns
HIGH .
: PZH
propagation DIRtoBY | - |248 | - | 228 - 146 | - 120 - | 108 ns
delay
OFF-state to M
Low t DIR to A - |33 - 256 - |168] - |1a6| - | 116 ]| ns
. PZL
propagation DIRtoB" | - |250 | - |217] - |155| - | 133 - |122] ns
delay
‘“’(;(;[A)=4.S‘I to 5.5V

V1.0 Www.jsmsemi.com 13/26
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LOW to
HIGH t AtoB - 18.1 - 16.5 - 8.5 - 6.2 43 ns
H PLH
propagation Bto A -olna - 73] - | ss | - | 50 43 | ns
delay
HIGH to
LOW t AtoB - 16.5 - 13.3 - 6.9 - 5.0 4.0 ns
: PHL
propagation Bito A } 114 - 71 - 5.1 - 4.4 4.0 ns
delay
HIGH to
OFF-state t DIR to A - 6.0 - 6.0 - 6.0 - 6.0 6.0 ns
. PHZ
propagation DIRtoB | - [186] - |175] - |105]| - | 88 72 | ns
delay
LOW to
OFF-state t DIR to A - 5.8 - 58 - 5.8 - 5.8 5.8 ns
: PLZ
propagation DIR to B - |43 - | Bo| - |82 - | 78 72 | ns
delay
OFF-state to 1
HIGH t DIR to A 258 20.6 13.2 12.0 9.1 ns
: PZH
pmgaga“o“ DIRtoB" | - 220 - |205] - |[121] - | 100 81 | ns
elay
OFF-state to i ) _ ) _
LOW t DIR to A 30.5 256 15.5 12.8 10.2 ns
: PZL
propagation DIRtoB" | - |225| - |[195] - |124] - | 106 98 | ns
delay
Note: [1] tpzy and tpz; are calculated values using the formula shown in Section 6.4.
4. Testing Circuit
4.1 AC Testing Circuit
tw
V [+ S ‘
negative 9%
pulse Via Vi
10%
oV
= ——| t,
—= —n-l tr [—
y Vi 50%
positive
pulse Vi Vi
oV —10%3 k
tw
VEKT
VCC
RL
V| VD
=< put £ J_
R;=Load resistance.
C=Load capacitance including jig and probe capacitance.
Ry=Termination resistance.
Vext=External voltage for measuring switching times.
Figure 3. Test circuit for measuring switching times
V1.0 Www.jsmsemi.com 14/26
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4.2, Test Data

Supply voltage Input Load Vixr
Veewny Veom) i AYAVF! CyL R, terms teaL tezm tenz. | tpzas terzb)
1.2V to 5.5V Vear <1.0ns/V | 15pF 2kQ) open GND 2Veco
Note:
[1] Veer is the supply voltage associated with the data input port.
[2] dV/dt>1.0V/ns.
[3] Veco 1s the supply voltage associated with the output port.
4.3. AC Testing Waveforms
A
A,B input Vi
GND
—J — tphL — Pt
VOH
B,A output Vi
Vor
VoL and Vi 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
" \
DIR input Vi
GND —/
F—tez— = tpzi-
output Veeo
LOW-to- Vi
OFIT_%I;C-to- Voo Vi
— tpHz — l—tpzn
< » ¢
output Vor Vy
HIGH-to- Vi
OFFOFF-to-
Heh | GND
outputs outputs outputs
enabled disabled ™ enabled
Vo and Vgy are typical output voltage levels that occur with the output load.
Figure 5. Enable and disable times
4.4\ Measurement Points
Supply voltage InputI 1 OutputI2I
Ve Y oem) Vum Vum Vx Vy
12Vto 1.6V 0.5V 0.5V¢eo Vo 0.1V Vou-0.1V
1.65Vto 2.7V 0.5Vca 0.5Vceo Voo t0.15V Vou-0.15V
3.0Vto 5.5V 0.5Vca 0.5Vceo Vo +0.3V Von-0.3V

Note:

[1] Veer is the supply voltage associated with the data input port.
[2] Veco 1s the supply voltage associated with the output port.
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5. Characteristic Curve

14
tPHL
(ns)
12
/-"'-'_ M
10 - "]
/
] —— (2)—
6 / '_'-_——_-A-"H)_
L (5)
4
2
0
0 5 10 15 20 25 30 35

CoL (pF)
a. HIGH to LOW propagation delay (A to B)

14
tPHL
(ns)
12
A
/
10 2)—
—
1 L ’____;ﬁ )
8 /‘:’,’:::,;-—‘“‘ @__|
—— (5)
/// (6)
6
4
2
0
0 5 10 15 20 25 30 35

CL (pF)
¢. HIGH to LOW propagation delay (B to A)
(1) Veew=1.2V.
(2) Veew=1.5V.
(3) Veen=1.8V.
(4) Veen=2.5V.
(5) Veep=3.3V.
(6) Veen=5.0V.

14
teLH
(ns)
12 (1) —
/
/
10 —
— (2)
,_-—-""-r"-—-
8 —— (3)—
"]
/_______.,__._.-—-r__—-—-
6 | | —{(4)
— —— (5)—
—1 (6)
4
2
0
0 5 10 15 20 25 30 35

CoL(pF)
b. LOW to HIGH propagation delay (A to B)

14
tpLH
(ns) (1)
12 —
—
— 2)
— L—1(3)
10 — = — ) —
/
445"‘ S ®)
8 —= 6 —
6
4
2
0
0 5 10 15 20 25 30 35

CL (pF)
d. LOW to HIGH propagation delay (B to A)

Figure 6. Typical propagation delay versus load capacitance; T n,=25C; Veea=1.2V
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14 14
tPHL tPLH
(ns) (ns)
12 12
| (1)
10 —— ] 10
/—/ //
8 " 8 2)—
—‘_’—-
-
6 L —T 6 1 ™
= — ) R
= (6) —
==
(5)
2 (6)— 2
0 0
0 5 0 15 20 25 30 35 0 5 10 15 20 25 30 35
CL (pF) CL (pF)
a. HIGH to LOW propagation delay (A to B) b. LOW to HIGH propagation delay (A to B)
14 14
tPHL tPLH
(ns) (ns)
12 12
10 10
G
8 o n— 8 — /____._—- (2)—
L @) — L — @)
6 — | —1— 10 O s e e )
—— — _—ﬁ 4)— 6 /,ﬁfa =
—_—
/"" (5) %’—-—' ®
4 (6) — 4
2 2
0 0
0 5 10 15 20 25 30 35 0 5 10 15 20 25 30 35
CL (pF) CoL(pF)
c¢. HIGH to LOW propagation delay (B to A) d. LOW to HIGH propagation delay (B to A)

(1) Veew=1.2V.
(2) Veep=1.5V.
(3) Vee=1.8V.
(4) Veen=2.5V.
(5) Veen=3.3V.
(6) VCC(B)=5AOVA
Figure 7.Typical propagation delay versus load capacitance; Tymy=25C; Veea=1.5V

V1.0 Www.jsmsemi.com 17/26



74LVC1T45GW,125-JSM
Dual Supply Translating Transceiver; 3-State

14 14
tPHL tPLH
(ns) (ns)
12 12
(1)
10 10
| 1 /
|1 /
—1 @
I ]
L3 L
4 R — 4 — (5) —
___._--.._—-—— ——ﬁ (5) ﬁ__—_—--——_ — ()
(6) 1
2 2
0 0
0 5 0 15 20 25 30 35 0 5 10 15 20 25 30 35
CuL (pF) CL (pF)
a. HIGH to LOW propagation delay (A to B) b. LOW to HIGH propagation delay (A to B)
14 14
tPHL teLH
(ns) (ns)
12 12
10 10
8 8 —
| ] (1)
=]
— 6 (3) —
e e I i 0
__.-—-ﬁj'—" @) ;ﬁﬂ_———-"" ()
4 e (5)— 4 — (6) —|
(6) = |
2 2
0 0
0 5 10 15 20 25 30 35 0 5 0 15 20 25 30 35
CL (pF) CL (pF)
c. HIGH to LOW propagation delay (B to A) d. LOW to HIGH propagation delay (B to A)

(1) Veew=1.2V.
(2) Veew=1.5V.
(3) Vee=1.8V.
(4) Veen=2.5V.
(5) Veem=3.3V.
(6) Veem=5.0V.
Figure 8. Typical propagation delay versus load capacitance; Tny=25C; Veea=1.8V
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c. HIGH to LOW propagation delay (B to A)
(1) Veee=1.2V.
(2) Vee=l.5V.
(3) Veemy=1.8V.
(4) VCC[B)=2A5VA
(5) Veemy=3.3V.
(6) VCC(B)=5.0V.
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d. LOW to HIGH propagation delay (B to A)

Figure 9. Typical propagation delay versus load capacitance; Tymy=25'C; Ve =2.5V
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Figure 10. Typical propagation delay versus load capacitance; Tom=25C; Vega=3.3V
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Figure 11. Typical propagation delay versus load capacitance; Tymy=25C; Veeay=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 74LVC1T45GW,125-JSM being used in a
unidirectional logic level-shifting application.

Vce1 Vce2
\VCC(A) 4 6 VceB)
Vcce GND 2 5 DIR Vcez
A
3 4| B
ST
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 Veer supply voltage of system-1 (1.2V to 5.5V)
2 GND GND device GND
3 A ouT output level depends on V¢, 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 Veem) Veea supply voltage of system-2 (1.2V to 5.5V)
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6.2+ Bidirectional Logic Level-shifting Application

Figure 13 shows the 74LVCI1T45GW,125-JSM 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.

Vees Vees Veee Veez

10-1 |PULL—UP.’DOWNI Veouml 4 6 | Vece |PULL~UP,‘DOWN|

110-2
<]~| GND|, s|DIR ’—[>—
R

<DJ A B

DIR CTRL

DIR CTRL
/J7 A7 J7

system-1 system-2

Pull-up or pull-down only needed for 74LVC1T45GW 125-JSM.
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 I/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 Z Z I/O-1 and 1/O-2 are disabled.

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

3 L V4 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 (Icc(ayHeem)

Veor .
Veaw oV 0.8V 25V 3.3V 5.0V Unit
oV 0 <1 <1 <1 <1 uA
18V <1 <2 2 2 P uA
25V <1 <2 2 2 2 uA
33V 1 =2 22 2 =2 uA
5.0V <1 2 2 2 2 uA

6.4, Enable Times

Calculate the enable times for the 74LVCIT45GW,125-JSM using the following formulas:
* tpzu(DIR to A)=tp z(DIR to B)+tp (B to A)

* tp71(DIR to A)=tpyz(DIR to B)+tpy (B to A)

« tpz( DIR to B)=tp 2(DIR to A)+Hp (A to B)

« tp71(DIR to B)=tpiz(DIR to A)+pin (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 74ALVCI1T45GW,125-JSM 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

SC-88
@
F 1 A I
i R
-- i

Symbol — Dimensions (mm) ——
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 2.00 220
El 2.15 245
E 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 And Notes

8.1, The name and content of Hazardous substances or Elements in the product

Hazardous substances or Elements
Cadm
Lead Mercur m Hexaval Polybro Dibutv Butylbe | 2t B
y and ent Polybro | minate 1buty 1 Diisobu
and and . . hthala | P& hylhex
Part name mereur | dmi chromiu | minated | d phthala phthala | v tyl
lead y m biphenyl | biphen | € te yh hal phthala
compou | compo | UM compoun| s yl phthala |
nds unds comp ds ethers te
ounds
Lead
; o o o o o o o o o o
frame
Plastic
. o o o 0 o 0 0 o o 0
resin
Chip o} o o) e} o e} o o o o
The lead o} o o o} o 0 o o o} o}
Plastic
sheet o o c 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.
X\ x: Indicates that the content of hazardous substances or elements exceeding the SJ/T11363-2006
Standard limit requirements.

Important Notice

JSMSEMI Semiconductor (JSMSEMI) PRODUCTS ARE NEITHER DESIGNED NOR
INTENDED FOR USE IN MILITARY AND/OR AEROSPACE, AUTOMOTIVE OR MEDICAL
DEVICES OR SYSTEMS UNLESS THE SPECIFIC JSMSEMI PRODUCTS ARE SPECIFICALLY
DESIGNATED BY JSMSEMI FOR SUCH USE. BUYERS ACKNOWLEDGE AND AGREE THAT
ANY SUCH USE OF JSMSEMI PRODUCTS WHICH JSMSEMI HAS NOT DESIGNATED FOR
USE IN MILITARY AND/OR AEROSPACE, AUTOMOTIVE OR MEDICAL DEVICES OR
SYSTEMS IS SOLELY AT THE BUYER’ S RISK.

JSMSEMI assumes no liability for application assistance or customer product design. Customers are
responsible for their products and applications using JSMSEMI products.

Resale of JSMSEMI products or services with statements diferent from or beyond the parameters stated
by JSMSEMI for that product or service voids all express and any implied warranties for the associated
JSMSEMI product or s ervice. JSMSEMI is not responsible or liable for any such statements.

JSMSEMI All Rights Reserved. Information and data in this document are owned by JSSMSEMI wholly
and may not be edited, reproduced, or redistributed in any way without the express written consent from
JSMSEMI.

Any and all information described or contained herein are subject to change without notice due to
product/technology improvement, etc.WWhen designing equipment, refer to the "Delivery Specification" for
the JSMSEMI product that you intend to use.

For additional information please contact Kevin@ jsmsemi.com or visit www.jsmsemi.com
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