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Rev. 1 — 21 March 2013 Product data sheet

1. General description

The 74LVC8T245-Q100; 74LVCH8T245-Q100 are 8-bit dual supply translating
transceivers with 3-state outputs that enable bidirectional level translation. They feature
two data input-output ports (pins An and Bn), a direction control input (DIR), an output
enable input (OE) and dual supply pins (Vcga) and Vee))- Both Vega) and Vegg) can be
supplied at any voltage between 1.2 V and 5.5 V. This flexibility makes the device suitable
for translating between any of the low voltage nodes (1.2V, 1.5V, 1.8V, 2.5V, 3.3 V and
5.0 V). Pins An, OE and DIR are referenced to Vcc(a) and pins Bn are referenced to
Vces)- A HIGH on DIR allows transmission from An to Bn and a LOW on DIR allows
transmission from Bn to An. The output enable input (OE) can be used to disable the
outputs so the buses are effectively isolated.

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

Active bus hold circuitry in the 74LVCH8T245-Q100 holds unused or floating data inputs
at a valid logic level.

This product has been qualified to the Automotive Electronics Council (AEC) standard
Q100 (Grade 1) and is suitable for use in automotive applications.

2. Features and benefits

B Automotive product qualification in accordance with AEC-Q100 (Grade 1)
@ Specified from —40 °C to +85 °C and from —40 °C to +125 °C
B Wide supply voltage range:
2 VCC(A): 1.2Vto55V
2 VCC(B): 1.2Vto55V
B High noise immunity
B Complies with JEDEC standards:
& JESD8-7 (1.2V 10 1.95V)
& JESDS8-5 (1.8 Vt0 2.7 V)
€ JESD8C (2.7V1t0 3.6 V)
¢ JESD36 (4.5Vt0o5.5V)
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B ESD protection:
€ MIL-STD-883, method 3015 Class 3A exceeds 4000 V
¢ HBM JESD22-A114F Class 3A exceeds 4000 V
¢ MM JESD22-A115-A exceeds 200 V (C = 200 pF, R=0 Q)
B 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
Latch-up performance exceeds 100 mA per JESD 78B Class Il
+24 mA output drive (Vgc =3.0V)
Inputs accept voltages up to 5.5 V
Low power consumption: 30 pA maximum lgg
lork circuitry provides partial Power-down mode operation
Multiple package options

3. Ordering information

Table 1.  Ordering information

Type number ‘Package
‘Temperature range Name Description Version
74LVC8T245PW-Q100 —-40°Cto +125°C TSSOP24  plastic thin shrink small outline package; 24 SOT355-1
74LVC8T245BQ-Q100  -40°Cto +125°C DHVQFN24 plastic dual in-line compatible thermal SOT815-1
74LVCH8T245BQ-Q100 enhanced very thin quad flat package; no
leads; 24 terminals; body 3.5 x 5.5 x 0.85 mm
74LVC_LVCH8T245_Q100 All information provided in this document is subject to legal disclaimers. © NXP B.V. 2013. All rights reserved.
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4. Functional diagram
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Fig1. Logic symbol
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Fig 2. Logic diagram (one channel)
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5. Pinning information

5.1 Pinning

74LVC8T245-Q100
74LVCH8T245-Q100
< 8
terminal 1 8 8
74LVC8T245-Q100 index area - -
74LVCH8T245-Q100 t—J @
DR [2) @3] vec)
Veew) [1] Q 24] Veoge) D) (2| oE
DIR [2] 23] Veee) V1) @1] B
A1l E 22| OE A3 E) @ B2
A2 E 21| B1 A4 @ @ B3
A3 E 20| B2 A5 Z) @ B4
A4 [6] 19] B3 D) a7l es
%5 [0 [ie] o4 w7 [ ig] 56
26 [ [17] 85 [ | onot | GEe7
A7 [9] 16] 86 GND [1D) (14| Bs
A8 [10] 15] B7 [ @
GND [11] [14] B8 . S
GND E E GND % % aaa-006268
aaa-006267 Transparent top view
(1) This is not a supply pin, the substrate is attached to this
pad using conductive die attach material. There is no
electrical or mechanical requirement to solder this pad.
However, if it is soldered the solder land should remain
floating or be connected to GND.
Fig 3. Pin configuration SOT355-1 (TSSOP24) Fig 4. Pin configuration SOT815-1 (DHVQFN24)

5.2 Pin description

Table 2.  Pin description

Symbol Pin Description

Veen) 1 supply voltage A (An inputs/outputs, OE and DIR inputs are referenced to Veen)
DIR 2 direction control

A1to A8 3,4,5,6,7,8,9,10 data input or output

GNDIM 11 ground (0 V)

GNDL! 12 ground (0 V)

GNDIM 13 ground (0 V)

B1toB8 21,20,19,18,17, 16, 15, 14 data input or output

OE 22 output enable input (active LOW)

Veem) 23 supply voltage B (Bn inputs/outputs are referenced to Vcgg))
Veem) 24 supply voltage B (Bn inputs/outputs are referenced to Vcgg))

[1] All GND pins must be connected to ground (0 V).

74LVC_LVCH8T245_Q100 All information provided in this document is subject to legal disclaimers. © NXP B.V. 2013. All rights reserved.
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6. Functional description

Table 3.  Function tablelll

Supply voltage Input Input/output!

Veeay Vee) OE[ DIR[2] Anl2] Bnl2]
1.2Vto55V L L An =Bn input
1.2Vto55V L H input Bn = An
1.2Vto55V H X Z z
GNDEI X X Z z

[11 H=HIGH voltage level; L = LOW voltage level; X = don’t care; Z = high-impedance OFF-state.
[2] The An inputs/outputs, DIR and OE input circuit is referenced to Vgg(a); The Bn inputs/outputs circuit is referenced to Vecg).

[3] If at least one of Vcga) or Vo) is at GND level, the device goes into suspend mode.

7. Limiting values

Table 4.  Limiting values
In accordance with the Absolute Maximum Rating System (IEC 60134). Voltages are referenced to GND (ground = 0 V).

Symbol Parameter Conditions Min Max Unit
Ve supply voltage A -0.5 +6.5 Vv
Veem) supply voltage B -0.5 +6.5 \
lik input clamping current Vi<0V -50 - mA
V| input voltage 0l -05 +6.5 \Y
lok output clamping current Vo<O0V -50 - mA
Vo output voltage Active mode 0218l —0.5 Veco+05 V
Suspend or 3-state mode 0l 05 +6.5 \Y
lo output current Vo=0Vto Veco [ - +50 mA
lcc supply current Icca) or lcce); per Ve pin - 100 mA
IGND ground current per GND pin -100 - mA
Tstg storage temperature —65 +150 °C
Piot total power dissipation Tamb = —40°C to +125 °C 4] - 500 mwW

[1] The minimum input voltage ratings and output voltage ratings may be exceeded if the input and output current ratings are observed.
[2] Veco is the supply voltage associated with the output port.
[8] Vgco + 0.5V should not exceed 6.5 V.

[4] For TSSOP24 package: Py, derates linearly at 5.5 mW/K above 60 °C.
For DHVQFN24 package: Py derates linearly at 4.5 mW/K above 60 °C.

74LVC_LVCH8T245_Q100 All information provided in this document is subject to legal disclaimers. © NXP B.V. 2013. All rights reserved.
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8. Recommended operating conditions

Table 5. Recommended operating conditions

Symbol Parameter Conditions Min Max Unit
Ve supply voltage A 1.2 5.5 \"
Veem) supply voltage B 1.2 5.5 Vv
V| input voltage 0 5.5 \
Vo output voltage Active mode o Vcco \
Suspend or 3-state mode 0 5.5 \
Tamb ambient temperature -40 +125 °C
AVAV input transition rise and fall rate  Vgg =1.2V (3 20 ns/V
Veoi=14Vio1.95V - 20 ns/V
Veoi=23Vio2.7V - 20 ns/V
Veci=3V1t03.6V - 10 ns/V
Veoi=45Vto55V - 5 ns/V

[1] Veco is the supply voltage associated with the output port.
[2] Ve is the supply voltage associated with the input port.

9. Static characteristics

Table 6.  Typical static characteristics at Tomp = 25 °C
At recommended operating conditions; voltages are referenced to GND (ground = 0 V).

Symbol Parameter Conditions Min  Typ Max Unit
Vou HIGH-level output voltage V|, =Vyor V. [0l
lo=-3mA;Veco=1.2V - 1.09 - \'
VoL LOW-level output voltage V| =Vyor VL
lo=3mA;Veco=1.2V 1 - 0.07 - Vv
I input leakage current DIR, OE input; V, =0 Vt0 5.5 V; [2] - - +1 pA
Veoi=12Vto55V
IBHL bus hold LOW current AorBport; V=042 V; Vg =12V 2 - 19 - pA
IBHH bus hold HIGH current AorBport;V,=0.78 V; Vg =12V [2] - -19 - pA
IBHLO bus hold LOW overdrive AorBport; Ve =1.2V 23] - 19 - pA
current
IBHHO bus hold HIGH overdrive A or B port; Vgg = 1.2V [218] - -19 - pA
current
loz OFF-state output current A or B port; Vo =0 V or Vgeo; 1 - - +1 pA
Vecco=12Vto55V
suspend mode A port; Vo =0 Vor Veco; o - - +1 pA
VCC(A) =55V, VCC(B) =0V
suspend mode B port; Vo = 0 V or Vgco; o - - +1 pA

Veepy =0V, Veep) =55V

74LVC_LVCH8T245_Q100 All information provided in this document is subject to legal disclaimers. © NXP B.V. 2013. All rights reserved.
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74LVC8T245-Q100; 74LVCH8T245-Q100

Table 6.

8-bit dual supply translating transceiver; 3-state

Typical static characteristics at Tamp = 25 °C ...continued

At recommended operating conditions; voltages are referenced to GND (ground = 0 V).

Symbol Parameter Conditions
loFF power-off leakage current A port; ViorVo=0V1t05.5V,;
Veepy =0V, Veer=1.2Vio 5.5V
B port; ViorVo=0V1t0o55YV;
VCC(B) =0V, VCC(A) =12Vto55V
C input capacitance DIR, OE input; V; =0V or 3.3 V; Veemy = 3.3V
Cio input/output capacitance A and B port; Vo=3.3Vor0V;

Veen) = Vee) =33V

Min Typ Max  Unit
- - +1 pA
- - +1 pA
- 3 - pF
- 6.5 - pF

[1] Veco 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 Igy o / IsyHo When the input is in the range V) to V.

Static characteristics

At recommended operating conditions; voltages are referenced to GND (ground = 0 V).

Table 7.

Symbol |[Parameter

ViH HIGH-level
input
voltage

Vi LOW-level
input
voltage

74LVC_LVCH8T245_Q100

—40 °C to +125 °C

Conditions —40 °C to +85 °C
Min Max
data input 1
Veoi=1.2V 0.8V -
Veor=1.4Vt01.95V 0.65Vcc -
Voo =23Vto27V 1.7 -
Voci=3.0Vio 3.6V 2.0 -
Voo =45Vt055V 0.7Veel -
DIR, OE input
Vegi=1.2V 0.8Veea) -
Veoi=14V101.95V 0.65Vcca) -
Veo=23Vio27V 1.7 -
Veci=3.0Vio 3.6V 2.0 -
Veoi=45Vt055V 0.7Vec -
data input m
Vegr =12V - 0.2V¢g
Vooi=1.4Vt01.95V - 0.35Vg
Veoi=23Vio27V - 0.7
Veci=3.0Vio 3.6V - 0.8
Voo =45V1t05.5V - 0.3Vl
DIR, OE input
Voo =12V - 0.2Veg(a)
Voo =1.4V1t01.95V - 0.35Vccm)
Ve =23Vio27V - 0.7
Veci=3.0Vio 3.6V - 0.8
Veci=45V1t05.5V - 0.3Vecm)

All information provided in this document is subject to legal disclaimers.

Min Max
0.8Vcci -
0.65V¢g) -
1.7 -
2.0 -
0.7V -
0.8Veea) -
0.65V¢ca) -
1.7 -
2.0 -
0.7Vcen -
- 0.2Vgg)
- 0.35V¢g
- 0.7
- 0.8
- 0.3V¢e)
- 0.2Vcca
- 0.35V¢ga)
- 0.7
- 0.8
- 0.3Veea)

Unit

< < < < < < < < < <

< < < < <

© NXP B.V. 2013. All rights reserved.
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Table 7.  Static characteristics ...continued
At recommended operating conditions; voltages are referenced to GND (ground = 0 V).

8-bit dual supply translating transceiver; 3-state

Symbol |Parameter

Conditions

VOH HIGH-level V| = VIH

output
voltage

VoL LOW-level
output
voltage

I input
leakage
current

|BHL bus hold
LOW
current

|BHH bus hold
HIGH
current

|BHLO bus hold
LOW
overdrive
current

74LVC_LVCH8T245_Q100

lo = ~100 pA; Veco = 1.2 Vo 45V

lo = -6 mA; Vego = 1.4 V

lo = -8 MA; Vggo = 1.65 V

lo = —12 mA; Vego = 2.3 V

lo = —24 mA; Vego = 3.0 V

lo = -32 mA; Vego = 4.5 V
Vi=Vi

lo = 100 pA; Veco = 1.2 V10 4.5V

lo =6 mA; Voco = 1.4 V

lo = 8 MA; Voo = 1.65 V

lo = 12 mA; Voeo = 2.3 V

lo = 24 mA; Voco = 3.0 V

lo = 32 mA; Voco = 4.5 V

DIR, OE input; V, =0 Vt0 5.5 V;
Veoi=12Vto55V

A or B port
V=049 V; Vg =14V
V=058 V; Vcg =1.65V
Vi=0.70 V; Vg1 =23V
Vi =0.80V; Vg =3.0V
Vi=135V; Vg =45V
A or B port
Vi=091V; Vg =14V
Vi =1.07V;Vcg =165V
Vi=1.70V; Vg =23V
Vi =2.00V;Vge=3.0V
Vi=3.15V; Vg =45V
A or B port
Veoi=1.6V
Ve =195V
Voo =27V
Veoi =36V
Ve =55V

All information provided in this document is subject to legal disclaimers.

[2] VCCO -0.1

[2]

-

-

Min

1.0
1.2
1.9
2.4
3.8

15
25
45
100
100

125
200
300
500
900

—40 °C to +85 °C
‘ Max

0.1
0.3
0.45
0.3
0.55
0.55

—40 °C to +125 °C

Min

Max

VCCO - 01 =

1.0
1.2
1.9
2.4
3.8

10
20
45
80
100

125
200
300
500
900

0.1
0.3
0.45
0.3
0.55
0.55
10

Unit

<K < < < < <

<K < < < < <

pA
pA
pA

pA

pA
pA

pA
pA

pA
pA
pA
pA
pA
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Table 7.  Static characteristics ...continued
At recommended operating conditions; voltages are referenced to GND (ground = 0 V).

Symbol |[Parameter Conditions —40 °C to +85 °C —40 °C to +125°C | Unit
Min ‘ Max Min Max
IBHHO bus hold A or B port 131
HIGH Voo =16V 125 - 125 - WA
overdrive
current Veei=1.95V -200 - -200 - WA
Ve =27V -300 - -300 - uA
Voo =36V ~500 - ~500 - LA
Voo =55V -900 - -900 - LA
loz OFF-state A or B port; Vo =0 V or Veco; 2 - +2 - +10  pA
output Vecco=12Vio55V
current suspend mode A port; 2 - +2 - +10  pA
Vo =0VorVeco; VCC(A) =55V,
Veog =0V
suspend mode B port; ] - +2 - +10 pA
Vo =0VorVeco; VCC(A) =0V,
VCC(B) =55V
loFF power-off A port; ViorVo=0V1t05.5V,; - +2 - +10 pA
leakage Voo =0V; Voo =12V1i0 5.5V
current B hort: Vi or Vo = 0 V10 5.5 V; - +2 - +10 WA
VCC(B) =0V; VCC(A) =12Vtob55V
lcc supply Aport; Vi=0VorVee;lo=0A m
current Voca) Veep =1.2V10 5.5V - 15 - 20 pA
Veen) =5.5V; Vg =0V - 15 - 20 pA
VCC(A) =0V, VCC(B) =55V -2 - -4 - ].LA
B port; Vi=0VorVge; lo=0A
Veen)y Vece =12Vt 55V - 15 - 20 A
Veew) =0V, Voo =55V -2 - -4 - pA
VCC(B) =55 V; VCC(A) =0V - 15 - 20 ].LA
A plus B port (Icca) + lcc@)); lo = 0 A;
Vi=0Vor Vg
VCC(A)’ VCC(B) =12Vto55V - 25 - 30 pA

Alcc additional  per input;
supply Voo Veep =3.0Vio 5.5V
current DIR and OE input; DIR or OE input at - 50 - 75 A
Ve — 0.6 V; A port at Vega) or
GND; B port = open

A port; A port at Vcga) — 0.6 V; 4 - 50 - 75 pA
DIR at Vcca); B port = open
B port; B port at Vg — 0.6 V; [ - 50 - 75 pA

DIR at GND; A port = open

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

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

[38] To guarantee the node switches, an external driver must source/sink at least IgyL o / Isyno When the input is in the range V| to V.
[4] For non-bus hold parts only (74LVC8T245-Q100).

74LVC_LVCH8T245_Q100 All information provided in this document is subject to legal disclaimers. © NXP B.V. 2013. All rights reserved.
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10. Dynamic characteristics

Table 8.  Typical dynamic characteristics at Vcca) = 1.2 Vand Tamp = 25 ochl
Voltages are referenced to GND (ground = 0 V); for test circuit see Figure 7; for waveforms see Figure 5 and Figure 6.

Symbol |Parameter Conditions Vee) Unit
1.2V | 15V | 1.8V \ 25V \ 3.3V \ 5.0V

tpd propagation delay Anto Bn 11.0 8.5 7.4 6.2 5.7 5.4 ns
Bn to An 11.0 10.0 9.5 9.1 8.9 89 ns

tais disable time OE to An 9.5 95 9.5 9.5 9.5 95 ns
OE to Bn 10.2 8.2 7.8 6.7 7.3 6.4 ns

ten enable time OE to An 13.5 13.5 13.5 13.5 13.5 135 ns
OE to Bn 13.6 10.3 8.9 75 7.1 70 ns

[1] tpqis the same as tpiy and tpyL; tyis is the same as tpiz and tpyz; ten is the same as tpz; and tpzh.

Table 9.  Typical dynamic characteristics at Vccp) = 1.2 V and Tamp = 25 ochl
Voltages are referenced to GND (ground = 0 V); for test circuit see Figure 7; for waveforms see Figure 5 and Figure 6.

Symbol |Parameter Conditions Vee) Unit
12V | 15V | 18V 25V | 33V 50V

tpd propagation delay Anto Bn 11.0 10.0 9.5 9.1 8.9 8.8 ns
Bn to An 11.0 8.5 7.3 6.2 5.7 5.4 ns

tais disable time OE to An 9.5 6.8 5.4 3.8 4.1 31 ns
OE to Bn 10.2 9.1 8.6 8.1 7.8 7.8 ns

ten enable time OE to An 13.5 9.0 6.9 4.8 3.8 3.2 ns
OE to Bn 13.6 12.5 12.0 115 11.4 114 ns

[1] tpqis the same as tpiy and tpyL; tyis is the same as tpiz and tpyz; ten is the same as tpz; and tpzn.

Table 10. Typical power dissipation capacitance at Vcca) = Vee) and Tamp = 25 ochli2]
Voltages are referenced to GND (ground = 0 V).

Symbol |Parameter Conditions Vee(a) and Vee) Unit
1.8V 25V 3.3V 5.0V
Cep power dissipation A port: (direction A to B); 1 1 1 2 pF
capacitance B port: (direction B to A)
A port: (direction B to A); 13 13 13 13 pF
B port: (direction A to B)

[1] Cpp is used to determine the dynamic power dissipation (Pp in uW).
Pp = Cpp x Vgc? x fi x N + Z(Cp x Vg2 x fo) where:
f = input frequency in MHz;
fo = output frequency in MHz;
C. = load capacitance in pF;
Ve = supply voltage in V;
N = number of inputs switching;
¥(Cp x Vec? x fo) = sum of the outputs.

[2] fi=10MHz;V,;=GNDto Vgg; tr=tr=1ns; CL =0 pF; RL = 0 Q.

74LVC_LVCH8T245_Q100 All information provided in this document is subject to legal disclaimers. © NXP B.V. 2013. All rights reserved.
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Table 11. Dynamic characteristics for temperature range —40 °C to +85 °Cl!
Voltages are referenced to GND (ground = 0 V); for test circuit see Figure 7; for wave forms see Figure 5 and Figure 6.

Symbol Parameter Conditions Vee) Unit
1.5V+01V 1.8V+0.15V 25V+0.2V 33V+03V 50V+05V
Min Max Min  Max | Min Max | Min | Max | Min | Max

Ve =15V 0.1V

tpd propagation An to Bn 1.7 27 1.7 23 1.3 18 1.0 15 0.8 13 ns
delay Bn to An 09 27 09 25 08 23 07 23 07 22 ns
tgis disable time OE to An 15 30 1.5 30 1.5 30 1.5 30 1.4 30 ns
OE to Bn 24 34 24 33 1.9 15 1.7 14 1.3 12 ns
ten enable time OE to An 0.4 34 0.4 34 0.4 34 0.4 34 0.4 34 ns
OE to Bn 1.8 36 1.8 34 1.5 18 1.2 15 0.9 13 ns
Voo =1.8V+£0.15V
tpd propagation Anto Bn 1.7 25 1.7 219 13 9.2 1.0 7.4 0.8 71 ns
delay Bn to An 09 23 09 238 08 236 07 234 07 234 ns
tdis disable time OE to An 15 30 15 296 15 294 15 293 14 292 ns
OE to Bn 24 33 24 322 19 131 17 120 13 103 ns
ten enable time OE to An 04 24 04 240 04 238 04 237 04 237 ns
OE to Bn 1.8 34 18 320 15 160 12 126 09 108 ns
Veec)=25V+0.2V
tpd propagation An to Bn 1.5 23 15 214 12 9.0 08 62 06 48 ns
delay Bn to An 12 18 12 93 10 91 10 89 09 88 ns
tais disable time OE to An 1.4 9.0 1.4 9.0 14 90 14 90 14 90 ns
OE to Bn 23 31 23 296 18 110 17 93 09 69 ns
ten enable time OE to An 10 109 10 109 10 109 10 109 1.0 109 ns
OE to Bn 1.7 32 17 282 15 129 12 94 10 69 ns
Veea)=33V+03V
tpd propagation Anto Bn 1.5 23 15 212 141 8.8 0.8 6.3 0.5 44 ns
delay Bn to An 08 15 08 72 08 62 07 61 06 60 ns
tdis disable time OE to An 16 82 1.6 8.2 16 82 16 82 16 82 ns
OE to Bn 2.1 30 2.1 290 17 103 15 86 08 63 ns
ten enable time OE to An 0.8 8.1 0.8 8.1 0.8 8.1 0.8 8.1 0.8 8.1 ns
OE to Bn 1.8 3 1.8 277 14 124 11 85 09 64 ns
Veen)=5.0V£05V
tpd propagation An to Bn 1.5 22 15 214 10 88 07 60 04 42 ns
delay Bn to An 07 13 07 70 04 48 03 45 03 43 ns
tgis disable time OE to An 03 54 0.3 5.4 0.3 54 0.3 54 0.3 54 ns
OE to Bn 20 30 20 287 16 97 14 80 07 57 ns
ten enable time OE to An 0.7 6.4 0.7 6.4 0.7 6.4 0.7 6.4 0.7 6.4 ns
OE to Bn 1.5 31 15 276 13 114 10 8.1 09 6.0 ns

[1] tpqis the same as tpy and tphL; tgis is the same as tpiz and tpyz; ten is the same as tpz; and tpzh.
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8-bit dual supply translating transceiver; 3-state

Table 12. Dynamic characteristics for temperature range —40 °C to +125 °Cl11
Voltages are referenced to GND (ground = 0 V); for test circuit see Figure 7; for wave forms see Figure 5 and Figure 6.

Symbol Parameter Conditions Vee) Unit
1.5V+01V 1.8V+0.15V 25V+0.2V 33V+03V 50V+05V
Min Max Min  Max | Min Max | Min | Max | Min | Max

Ve =15V 0.1V

tpd propagation An to Bn 1.7 32 1.7 27 1.3 21 1.0 18 0.8 16 ns
delay Bn to An 09 32 09 30 08 28 07 28 07 26 ns
tgis disable time OE to An 15 34 1.5 34 1.5 34 1.5 34 1.4 34 ns
OE to Bn 2.4 41 2.4 40 1.9 18 1.7 17 1.3 15 ns
ten enable time OE to An 0.4 40 0.4 40 0.4 40 0.4 40 0.4 40 ns
OE to Bn 1.8 43 1.8 41 1.5 22 1.2 18 0.9 16 ns
Voo =1.8V+£0.15V
tod propagation Anto Bn 1.7 30 1.7 259 13 132 10 114 08 111 ns
delay Bn to An 09 27 09 288 08 276 07 274 07 274 ns
tgis disable time OE to An 1.5 34 1.5 33.6 15 334 15 333 14 332 ns
OE to Bn 2.4 40 24 362 19 171 17 160 1.3 143 ns
ten enable time OE to An 0.4 28 0.4 28 04 278 04 277 04 277 ns
OE to Bn 1.8 41 1.8 40 1.5 20 1.2 166 09 148 ns
Veec)=25V+0.2V
tpd propagation An to Bn 1.5 28 15 254 1.2 13 08 102 06 88 ns
delay Bn to An 1.2 23 12 133 10 131 1.0 129 09 128 ns
tais disable time OE to An 1.4 13 1.4 13 1.4 13 1.4 13 1.4 13 ns
OE to Bn 2.3 37 23 336 1.8 15 1.7 143 09 109 ns
ten enable time OE to An 1.0 172 1.0 172 10 173 1.0 172 1.0 173 ns
OE to Bn 1.7 38 1.7 322 15 181 12 141 10 112 ns
Veea)=33V+03V
tpd propagation An to Bn 1.5 28 1.5 252 141 128 08 103 05 104 ns
delay Bn to An 08 18 08 1.2 08 102 07 101 06 10 ns
tdis disable time OE to An 16 122 16 122 16 122 16 122 16 122 ns
OE to Bn 2.1 36 2.1 33 1.7 143 15 126 08 103 ns
ten enable time OE to An 0.8 141 0.8 14.1 08 136 08 132 08 13.6 ns
OE to Bn 1.8 37 18 317 14 184 11 129 09 109 ns
Veen)=5.0V£05V
tpd propagation An to Bn 1.5 26 15 254 1.0 128 0.7 10 04 82 ns
delay Bn to An 07 16 07 1 04 88 03 85 03 83 ns
tais disable time OE to An 03 94 0.3 9.4 03 94 03 94 03 94 ns
OE to Bn 2.0 36 20 327 16 137 14 12 0.7 97 ns
ten enable time OE to An 0.7 109 0.7 109 07 109 0.7 109 0.7 109 ns
OE to Bn 1.5 37 15 316 13 184 1.0 137 09 107 ns

[1] tpqis the same as tpy and tphL; tgis is the same as tpiz and tpyz; ten is the same as tpz; and tpzh.
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\4
An, Bn input NPVM T
GND
- < tPHL - ~—tPLH
VoH
Bn, An output VM

VoL 001aaid75

11. Waveforms

Measurement points are given in Table 13.
VoL and Vpy are typical output voltage levels that occur with the output load.

Fig 5. The data input (An, Bn) to output (Bn, An) propagation delay times

\]
OE input ZZVM \
GND
~—tpLZ 4" —=  tpzL |~
Vceo
output
LOW-to-OFF Vm
OFF-to-LOW Vy
VoL
[+— tPHZ — ~—tpzH —
VoH ———
output Vy
HIGH-to-OFF Vm
OFF-to-HIGH
GND
outputs outputs | outputs
enabled disabled enabled
001aai474

Measurement points are given in Table 13.
VoL and Vpy are typical output voltage levels that occur with the output load.

Fig 6. Enable and disable times

Table 13. Measurement points

Supply voltage ’Inputm ’0utputﬂ

Veeay Vee) ‘ Vm ‘ Vm Vx Vy
12Vto16V 0.5V 0.5Vcco VoL+0.1V Vou-0.1V
1.65V1t02.7V 0.5Vl 0.5Vceo VoL +0.15V Von - 0.15V
30Vto55V 0.5V 0.5Vcco VoL+0.3V Vou-0.3V

[1] Vg is the supply voltage associated with the data input port.
[2] Vgco is the supply voltage associated with the output port.
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tw |
AT EAY /
negative
pulse Vwo Vi
0,
/O
oV
—| tf L— —| tl’ |—
-t ‘<— -t
Vi
, 90 %
positive
pulse VM VM
o,
oV 10 % 7 t \
| W |
VEXT
Vee
R
V| | Vo L

ST L
bk

0071aae331
Test data is given in Table 14.
R, = Load resistance.
C\ = Load capacitance including jig and probe capacitance.
Rt = Termination resistance.
VexT = External voltage for measuring switching times.
Fig 7. Load circuitry for switching times
Table 14. Test data
Supply voltage Input Load VexT
Veea)y Veep) vl At/AVE] CL RL teLn, tpHL  (tpz, tpHz  tezL, tRLZ]
12Vto55V Vcal <1.0ns/V 15pF 2kQ open GND 2Vceo
[1] Vgey is the supply voltage associated with the data input port.
[2] dV/dt>1.0 V/ns.
[8] Veco is the supply voltage associated with the output port.
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Product data sheet Rev. 1 — 21 March 2013 14 of 28



NXP Semiconductors 74LVC8T245-Q1 00; 74LVCH8T245-Q100

8-bit dual supply translating transceiver; 3-state

12. Typical propagation delay characteristics

14 001aal268 14 001aal269
tPHL tPLH
(ns) (ns) (1)
12 0 12 /
L—
// /
10 — 10 —c]
- |
8 — //A @ _| s // L_—® |
|_— | (4) | _—
— (5) — (4)
5 // _L ) | 6 /// ) B
e — T (6
4 4
2 2
0 0
0 5 10 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 001aal270 14 001aal271
tPHL tPLH
(ns) (ns)
12 — (1) 12 — —
(2 —] (1
o Ei; //// 0 @ / /;
* S ~ @ —
(5) | ) —
6 eS| ©) %;?/
8 8 |- (6) <i=
6 6
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c. HIGH to LOW propagation delay (B to A) d. LOW to HIGH propagation delay (B to A)
(1) Veep =12V
(2) Veep =15V
(3) VCC(B) =18V
(4) Voc@) =25V.
(5) Vcep =33V.
(6) Vcor) =5.0V
Fig 8. Typical propagation delay versus load capacitance; Tamp = 25 °C; Vega) = 1.2V
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Fig 10. Typical propagation delay versus load capacitance; Tamp = 25 °C; Vega) = 1.8 V
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Fig 12. Typical propagation delay versus load capacitance; Tamp = 25 °C; Vega) = 3.3V
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13. Application information

13.1 Unidirectional logic level-shifting application

The circuit given in Figure 14 is an example of the 74LVC8T245-Q100;
74LVCH8T245-Q100 being used in a unidirectional logic level-shifting application.

Veet Veet Veez Veez
' | Veom) Veew | | |
1/0-1 1/0-2
[Puc-uppOWN] GND| 74LVC8T245-Q100 |DIR [PuLL-uPDOWN]

H 5| 74LVCH8T245-Q100 | H

OE
52 ]
DIR CTRL
e r A7
system-1 system-2

aaa-006270

Schematic given for one channel.

Fig 14. Unidirectional logic level-shifting application

Table 15. Description unidirectional logic level-shifting application

Name Function Description
Veea) Veei supply voltage of system-1 (1.2 Vt0o 5.5 V)
GND GND device GND
A ouT output level depends on Vg1 voltage
B IN input threshold value depends on Vg2 voltage
DIR DIR the GND (LOW level) determines B port to A port direction
Vee) Veez supply voltage of system-2 (1.2 V t0 5.5 V)
OE OE The GND (LOW level) enables the output ports
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13.2 Bidirectional logic level-shifting application

13.3

Figure 15 shows the 74LVC8T245-Q100; 74LVCH8T245-Q100 being used in a
bidirectional logic level-shifting application.

Veet Veet Vcez Veee
| | Voo Veom) | |
1/0-1 1/0-2

[PuLL-uPpOWN] GND| 74LVC8T245 |DIR [PuLL-uPDOWN |

H A 74LVCH8T245 5 H
OE
58 ]
DIR CTRL
e P &
system-1 system-2

001aak439

Schematic given for one channel.
Pull-up or pull-down only needed for 74LVC8T245-Q100.

Fig 15. Bidirectional logic level-shifting application

Table 16 gives a sequence that illustrates data transmission from system-1 to system-2
and then from system-2 to system-1.

Table 16. Description bidirectional logic level-shifting applicationl!]

State DIRCTRL OE I/l0-1  1/O-2 Description
1 H L output input  system-1 data to system-2
2 H H Z 4 system-2 is getting ready to send data to

system-1. I/O-1 and I/O-2 are disabled. The
bus-line state depends on bus hold.

3 L H Y4 Y4 DIR bit is set LOW. I/O-1 and I/O-2 are still
disabled. The bus-line state depends on bus
hold.

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

[1] 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.

Table 17. Typical total supply current (Icca) + lcc(g))

Veen) ‘ Veee) ‘ Unit
ov 1.8V 25V 33V 50V |
oV 0 <1 <1 <1 <1 pA
1.8V <1 <2 <2 <2 2 pA
25V <1 <2 <2 <2 <2 pA
33V <1 <2 <2 <2 <2 pA
50V <1 2 <2 <2 <2 pA
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14. Package outline

TSSOP24: plastic thin shrink small outline package; 24 leads; body width 4.4 mm SOT355-1
D | E [A]
‘ ‘ iiiii B \}
B ‘ \ | —
isIsEaisintilsiniainlal; LI s
N /‘/
Oy ] He =[v@[A]
N
2“FHTHHHHHHHHHHH”’
i |
‘ R o
S | O | Az A F (A A
pin 1 index 1
Ve ! {
| * e
: --— Lp*
iEEEEEERERLE :
1 12
detail X
- i
0 2i5 5mm
L I I |
scale
DIMENSIONS (mm are the original dimensions)
A 1 2 1
UNIT | | A Ay | Az bp c DM | E@ | e He L Lp Q v w y zM | ¢
0.15 | 0.95 0.30 0.2 7.9 4.5 6.6 0.75 0.4 0.5 8°
mmo 11 005 | 080 | %% | ot9 | o1 | 77 | 43 | 98 | 62 | T |os0| 03 | 02 |01 | 0T | g5 | go
Notes
1. Plastic or metal protrusions of 0.15 mm maximum per side are not included.
2. Plastic interlead protrusions of 0.25 mm maximum per side are not included.
OUTLINE REFERENCES EUROPEAN
ISSUE DATE
VERSION IEC JEDEC JEITA PROJECTION
SOT355-1 MO-153 = @ 0939_022_21 93

Fig 16. Package outline SOT355-1 (TSSOP24)
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DHVQFN24: plastic dual in-line compatible thermal enhanced very thin quad flat package;

no leads; 24 terminals; body 3.5 x 5.5 x 0.85 mm SOT815-1
D 5] [A]
\ A
|
|
‘ l
—————————+———————f— E Aq '
| | L :
i
terminal 1 !
index area ‘
terminal 1 |
index area ]~ bew || dlvmlc]alB] [/I][cl~ =K
‘ @ wM|C
i 2 | 11
S MUBURURURVIIVEVEVRURL
—— |
‘ 12
10 | - C
w !
Er, [ _ {1 ——-—
I l P
// N
24[ | . B = I
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AN NANn \ | /
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23 ! 14 N _
Dp [X]
(IJ 2i5 I5 mm
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DIMENSIONS (mm are the original dimensions)
A1)
UNIT | oo | A b c [ DM | D, | EM| E, | e e | ez L v w y | w1
0.05 | 0.30 56 | 425 | 3.6 | 2.25 0.5
mm 1 000 | 018 0.2 54 | 395| 34 | 195 0.5 4.5 1.5 03 0.1 | 0.05 | 0.05 | 0.1
Note
1. Plastic or metal protrusions of 0.075 mm maximum per side are not included.
REFERENCES
VERSION PROJECTION | 'SSUEDATE
IEC JEDEC JEITA
SOT815-1 = @ 03-04-29

Fig 17.
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Package outline SOT815-1 (DHVQFN24)
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