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74AVCH2T45

Dual-bit, dual-supply voltage level translator/transceiver;
3-state

Rev. 6 — 2 April 2013 Product data sheet

1. General description

The 74AVCH2T45 is a dual bit, dual supply transceiver that enables bidirectional level
translation. It features two data input-output ports (nA and nB), a direction control input
(DIR) and dual supply pins (Vcca) and Veeg)). Both Vega) and Veeg) can be supplied at
any voltage between 0.8 V and 3.6 V making the device suitable for translating between
any of the low voltage nodes (0.8 V, 1.2V, 1.5V,1.8V, 2.5V and 3.3 V). Pins nA and DIR
are referenced to Vcc(a) and pins nB are referenced to Vecg). A HIGH on DIR allows
transmission from nA to nB and a LOW on DIR allows transmission from nB to nA.

The device is fully specified for partial power-down applications using logg. The lorr
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 Vecg) are at
GND level, both A and B are in the high-impedance OFF-state.

The 74AVCH2T45 has active bus hold circuitry which is provided to hold unused or
floating data inputs at a valid logic level. This feature eliminates the need for external
pull-up or pull-down resistors.

2. Features and benefits

B Wide supply voltage range:
L 4 Veep):0.8Vio 3.6V
L 2 VCC(B): 0.8Vto36V

B High noise immunity

Complies with JEDEC standards:

¢ JESD8-12 (0.8 Vt0o 1.3 V)

¢ JESD8-11 (0.9 Vto1.65V)

€ JESD8-7 (1.2V 10 1.95V)

¢ JESD8-5(1.8V1t02.7V)

¢ JESDS8-B (2.7V 10 3.6 V)

B ESD protection:
¢ HBM JESD22-A114F Class 3B exceeds 8000 V
¢ MM JESD22-A115-A exceeds 200 V
¢ CDM JESD22-C101C exceeds 1000 V

B Maximum data rates:
€ 500 Mbps (1.8 V to 3.3 V translation)
@ 320 Mbps (< 1.8 V t0 3.3 V translation)
320 Mbps (translate to 2.5 V or 1.8 V)

h
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NXP Semiconductors

74AVCH2T45

3. Ordering information

Dual-bit, dual-supply voltage level translator/transceiver; 3-state

@ 280 Mbps (translate to 1.5 V)
@ 240 Mbps (translate to 1.2 V)

Suspend mode
Bus hold on data inputs

Latch-up performance exceeds 100 mA per JESD 78 Class Il
Inputs accept voltages up to 3.6 V

Low noise overshoot and undershoot < 10 % of V¢

lorr circuitry provides partial Power-down mode operation
Multiple package options

Specified from —40 °C to +85 °C and -40 °C to +125 °C

Table 1.

Ordering information

Type number

Package

Temperature range Name Description Version

74AVCH2T45DC —40°Cto +125°C VSSOP8 plastic very thin shrink small outline package; 8 leads; SOT765-1
body width 2.3 mm

74AVCH2T45GT -40°Cto +125°C XSON8 plastic extremely thin small outline package; no leads; SOT833-1
8 terminals; body 1 x 1.95 x 0.5 mm

74AVCH2T45GF —40°Cto+125°C XSON8 extremely thin small outline package; no leads; SOT1089
8 terminals; body 1.35 x 1 x 0.5 mm

74AVCH2T45GD —40°Cto +125°C XSON8 plastic extremely thin small outline package; no leads; SOT996-2
8 terminals; body 3 x 2 x 0.5 mm

74AVCH2T45GN -40°Cto +125°C XSON8 extremely thin small outline package; no leads; SOT1116
8 terminals; body 1.2 x 1.0 x 0.35 mm

74AVCH2T45GS —-40°Cto +125°C XSON8 extremely thin small outline package; no leads; SOT1203
8 terminals; body 1.35 x 1.0 x 0.35 mm

4. Marking

Table 2.  Marking

Type number Marking codell

74AVCH2T45DC K45

74AVCH2T45GT K45

74AVCH2T45GF K5

74AVCH2T45GD K45

74AVCH2T45GN K5

74AVCH2T45GS K5

[1] The pin 1 indicator is located on the lower left corner of the device, below the marking code.

74AVCH2T45

All information provided in this document is subject to legal disclaimers.
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Dual-bit, dual-supply voltage level translator/transceiver; 3-state

5. Functional diagram

DIR {>c {>
DIR ——[>c
1n—f2 De 0—
1A Dc
o< I 94 L4 EPT
Lo oq 1B
3 {> IE
2A o 0—
2A Dc Bof
o< I 94 61 28
Lo oq 2B
Veen) Vee®)
Veem) Vee()
001aag577 001aag578
Fig1. Logic symbol Fig 2. Logic diagram
6. Pinning information
6.1 Pinning
74AVCH2T45
Veom 1] O [ 8] Vo)
1A [2] [7] 18
2A [3] [6] 2B
GND [4 | [ 5] DIR
001aag583
Fig 3. Pin configuration SOT765-1
74AVCH2T45
Voo Vece) 74AVCH2T45
1A 1B Veca) Vees)
1A 18
2A || 3 2B
[e] o ar
GND DIR GND [ 4] [5 ]|or
001aag584 001aaj473
Transparent top view Transparent top view
Fig 4. Pin configuration SOT833-1, SOT1089, Fig 5. Pin configuration SOT996-2
SOT1116 and SOT1203
74AVCH2T45 All information provided in this document is subject to legal disclaimers. © NXP B.V. 2013. All rights reserved.
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Dual-bit, dual-supply voltage level translator/transceiver; 3-state

6.2 Pin description

Table 3.  Pin description

Symbol Pin Description

Veen) 1 supply voltage port A and DIR
1A 2 data input or output

2A 3 data input or output

GND 4 ground (0 V)

DIR 5 direction control

2B 6 data input or output

1B 7 data input or output

Veem) 8 supply voltage port B

7. Functional description

Table 4.  Function tablel!l

Supply voltage Input Input/output(2]

Veey Veow) DIRE nA nB
0.8Vto3.6V L nA =nB input
0.8Vto3.6V H input nB =nA
GNDM X z z

[11 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/O is always active.

[3] The DIR input circuit is referenced to Vca).-

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

74AVCH2T45 All information provided in this document is subject to legal disclaimers. © NXP B.V. 2013. All rights reserved.
Product data sheet Rev. 6 — 2 April 2013 4 of 27
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Dual-bit, dual-supply voltage level translator/transceiver; 3-state

8. Limiting values

Table 5.  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
Veen) supply voltage A -0.5 +4.6 \
Veem) supply voltage B -0.5 +4.6 \Y
Ik input clamping current Vi<0oV -50 - mA
V| input voltage 0l -05 +4.6 \%
lok output clamping current Vo<0V -50 - mA
Vo output voltage Active mode (128l —0.5 Veco+05 V
Suspend or 3-state mode 0l 05 +4.6 Vv
lo output current Vo =0Vto Veco - +50 mA
lcc supply current lcca) or lecp) - 100 mA
IGND ground current -100 - mA
Tstg storage temperature -65 +150 °C
Piot total power dissipation Tamp = —40 °C to +125 °C [“ - 250 mW

[1] The minimum input voltage rating 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.
[8] Vgeo + 0.5V should not exceed 4.6 V.

[4] For VSSOPS8 package: above 110 °C the value of Py derates linearly with 8 mW/K.
For XSON8 packages: above 118 °C the value of Py derates linearly with 7.8 mW/K.

9. Recommended operating conditions

Table 6. Recommended operating conditions

Symbol Parameter Conditions Min Max Unit

Ve supply voltage A 0.8 3.6 \

Veem) supply voltage B 0.8 3.6 \

" input voltage 0 3.6 \

Vo output voltage Active mode o Veeco Vv
Suspend or 3-state mode 0 3.6 \

Tamb ambient temperature -40 +125 °C

AVAV input transition rise and fall rate Vg =0.8 V0 3.6 V - 5 ns/V

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

74AVCH2T45 All information provided in this document is subject to legal disclaimers. © NXP B.V. 2013. All rights reserved.
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74AVCH2T45

Dual-bit, dual-supply voltage level translator/transceiver; 3-state

10. Static characteristics

Table 7.

Typical static characteristics at Tamp = 25 °CL112]
At recommended operating conditions; voltages are referenced to GND (ground = 0 V).

Symbol Parameter

VoH HIGH-level output voltage

VoL LOW-level output voltage

I input leakage current

IgHL bus hold LOW current

IsyH bus hold HIGH current

IBHLO bus hold LOW overdrive
current

IBHHO bus hold HIGH overdrive
current

loz OFF-state output current

loFrF power-off leakage current

C input capacitance

Cio input/output capacitance

(1]
(2]
(3]

4

(5]
(6]
(71

Conditions
Vi=Viyor Vi

lo = —1.5 mA; Vooa = Voo = 0.8 V
Vi=Viyor Vi

lo = 1.5 mA; Vo) = Veos) = 0.8 V

DIR input; V=0V or 3.6 V;
Veen) =Veer)=0.8Vio 3.6V

V| =042 V; VCC(A) = VCC(B) =12V
V| =0.78 V; Ve = Voey = 1.2V
Vi =GND to Vcei; Ve = Veep) = 1.2V

V| = GND to Vgg; VCC(A) = VCC(B) =12V

A or B port; Vo =0 Vor Veeo;
Veen) =Veer)=0.8V1io 3.6V

A port; ViorVo=0V1o 36V,
VCC(A) =0V; VCC(B) =08Vto3.6V
B port; ViorVo=0V 10 3.6V,
Veew =0 V; Vegia=0.8Vio 3.6V
DIR input; V=0V or3.3V;

VCC(A) = VCC(B) =33V

A and B port; Suspend mode;
Vo = VCCO or GND; VCC(A) = VCC(B) =33V

Vcco is the supply voltage associated with the output port.

Ve is the supply voltage associated with the data input port.

Min

Typ Max  Unit

069 - \Y

0.07 - \
$0.025 +0.25 pA

26 - pA
—24 - pA
28 - pA
-26 - pA

+05 25 pA
+01 1 pA
+01  +1  pA
1.0 - pF

40 - pF

The bus hold circuit can sink at least the minimum low sustaining current at V|_ max. Igy. should be measured after lowering V| to GND

and then raising it to V). max.

The bus hold circuit can source at least the minimum high sustaining current at V| min. Igyy should be measured after raising V, to Vgc

and then lowering it to V| min.

An external driver must source at least Igyo to switch this node from LOW to HIGH.

An external driver must sink at least Igyno to switch this node from HIGH to LOW.

For I/O ports, the parameter lpz includes the input leakage current.

74AVCH2T45
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74AVCH2T45

Table 8.

Dual-bit, dual-supply voltage level translator/transceiver; 3-state

Static characteristics [11(2]

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

Symbol Parameter

Vi HIGH-level
input voltage

ViL LOW-level
input voltage

Vou HIGH-level
output voltage

74AVCH2T45

Conditions

data input
Voo =0.8V
Veoi=11Vto1.95V
Voo =23Vt027V
Vooi=3.0Vto3.6V
DIR input
Vee =0.8V
Vegay=1.1Vio1.95V
Vecy =23Vio2.7V
Voo =3.0Vio 3.6V
data input
Voo =0.8V
Veoi=11Vto1.95V
Voo =23Vto27V
Veoi=3.0Vto3.6V
DIR input
Veea) =0.8V
Vegay=1.1V101.95V
Vegwy =23Vio2.7V
Veeay=3.0Vio 3.6V
Vi=VijorV,
lo =-100 pA;

Veen) = Vece) =0.8V10 3.6V

lo = -3 MA;
VCC(A) = VCC(B) =11V
lo =—-6 mA;

VCC(A) = VCC(B) =14V
lo =-8 MA;

VCC(A) = VCC(B) =165V
lo = -9 MA;

VCC(A) = VCC(B) =23V
lo =-12 mA;

VCC(A) = VCC(B) =30V

—40 °C to +85 °C

—40 °C to +125 °C Unit

Min Max
0.70V¢g -
0.65Vcci -

1.6 -

2 -
0.70Vcca) -
0-65VCC(A) -

1.6 -

2 -

- 0.30V¢cy

- 0.35Vcci

- 0.7

- 0.9

- 0.30Vcca)

- 0-35VCC(A)

- 0.7

- 0.9
Veco - 0.1 -

0.85 -

1.05 -

1.2 -

1.75 -

2.3 -

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

Min Max
0.70Vcgy - \
0.65Vcgi - Vv

1.6 - \%

2 - Vv
0.70Vcca) - Vv
0.65Vco) - v

1.6 - Vv

2 - \%

- 030V V

- 0.35Vge V

- 0.7 \

- 0.9 Vv

- 0.30Vcon V

- 0-35VCC(A) \

- 0.7 Vv

- 0.9 V
Veeo - 0.1 - Vv

0.85 - \Y

1.05 - \Y

1.2 - \

1.75 - \Y

2.3 - Vv

© NXP B.V. 2013. All rights reserved.
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74AVCH2T45

Dual-bit, dual-supply voltage level translator/transceiver; 3-state

Table 8.  Static characteristics ...continued1121
At recommended operating conditions; voltages are referenced to GND (ground = 0 V).

Symbol Parameter Conditions

VOL LOW-level V| = VIH or V||_
output voltage lo = 100 pA;

Veea) = Ve

B =08V1t036V

|o =3 mA; VCC(A) = VCC(B) =11V

lo =6 mA; VCC(A) = VCC(B) =14V

lo =8 mA;

Veen) = Vegg

=165V

lo=9 mA; VCC(A) = VCC(B) =23V

lo =12 mA;
Veen) = Veep) =30V
I input leakage DIR input; Vi=0V or 3.6 V;
current Veen) = Veep) =08 V10 3.6 V
IgHL bus hold LOW A or B port [}
current V| =049 V:
Vecn) = Veep) =14V
V,=0.58V,;
V=070 V;
VCC(A) = VCC(B) =23V
V,=0.80V;
Veca) = Veee =3.0V
IgHH bus hold HIGH A or B port 41
current V=091 V:
VCC(A) = VCC(B) =14V
Vi =1.07V,;
VCC(A) = VCC(B) =165V
Vi=1.60V;
VCC(A) = VCC(B) =23V
V,=2.00V;
VCC(A) = VCC(B) =30V
IBHLO bus hold LOW A or B port 581
ot Ve - Yoo + 15
Vecn) = Veep) =27V
Veom) = Vece =36V
IBHHO busholdHIGH AorB port [61
e Vo~V =19
VCC(A) = VCC(B) =195V
VCC(A) = VCC(B) =27V
VCC(A) = VCC(B) =36V
loz OFF-state A or B port; Vo =0 Vor Vgeo; |
output current  Vcca) = Vege) = 0.8t0 3.6 V

74AVCH2T45

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

Min

15

25

45

100

-15

-100

125
200
300
500

-125
—200
-300
-500

—40 °C to +85 °C

Max

0.1

0.25
0.35
0.45

0.55
0.7

—40 °C to +125 °C

Min

15

25

45

90

-100

125
200
300
500

-125
—200
-300
-500

Max

0.1

0.25
0.35
0.45

0.55
0.7

Unit

pA

pA

pA

pA

pA

pA

pA

pA

pA
JIVAN
pA
JIVAN

pA
pA
uA
pA
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74AVCH2T45

Dual-bit, dual-supply voltage level translator/transceiver; 3-state

Table 8.  Static characteristics ...continued1121
At recommended operating conditions; voltages are referenced to GND (ground = 0 V).

Symbol Parameter Conditions —40 °C to +85 °C
Min . Max
loFrF power-off A port; ViorVo=0V1io 3.6V, - +5
leakage Veem) =0V, Veep =0.8Vio 3.6V
current B port; Vior Vo = 0 V10 3.6 V; - +5
VCC(B) =0V, VCC(A) =08Vto36V
lcc supply current A port; Vi=0VorVge;lo=0A
Voo =0.8 V10 3.6 V; - 8
VCC(B) =0.8Vto36V
VCC(A) =3.6V; VCC(B) =0V - 8
VCC(A) =0V, VCC(B) =36V -2 -
B port; Vi=0VorVge;lo=0A
Voo =0.8 V10 3.6 V; - 8
VCC(B) =08Vto36V
VCC(A) =36V; VCC(B) =0V -2 -
VCC(A) =0V, VCC(B) =36V - 8
A plus B port (|CC(A) + |CC(B)); - 16

lo=0A;V,=0VorVeci;
VCC(A) =0.8Vto3.6V;
VCC(B) =08Vto36V

—40 °C to +125 °C

Min

Max
+35

+35

11.5

11.5
23

Unit

JIVAN

pA

pA

pA
pA

A

pA
pA
pA

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

[8] The bus hold circuit can sink at least the minimum low sustaining current at V;. max. Igy_ should be measured after lowering V| to GND

and then raising it to V). max.

[4] The bus hold circuit can source at least the minimum high sustaining current at V| min. Igyy should be measured after raising V, to Vgc

and then lowering it to V| min.
[5] An external driver must source at least Igy o to switch this node from LOW to HIGH.
[6] An external driver must sink at least Igyno to switch this node from HIGH to LOW.
[7]1 For I/O ports, the parameter lpz includes the input leakage current.

74AVCH2T45 All information provided in this document is subject to legal disclaimers.
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Dual-bit, dual-supply voltage level translator/transceiver; 3-state

11. Dynamic characteristics

Table 9.  Typical dynamic characteristics at Vcca) = 0.8 V and Tymp = 25 °C nl
Voltages are referenced to GND (ground = 0 V); for test circuit see Figure 8; for wave forms see Figure 6 and Figure 7

Symbol Parameter Conditions Vee) Unit
0.8V 12V 15V 18V 25V 33V

tpd propagation delay AtoB 15.8 8.4 8.0 8.0 8.7 9.5 ns
Bto A 15.8 12.7 12.4 12.2 12.0 11.8 ns

tgis disable time DIRto A 12.2 12.2 12.2 12.2 12.2 122 ns
DIR to B 1.7 7.9 7.6 8.2 8.7 10.2 ns

ten enable time DIRto A 27.5 20.6 20.0 20.4 20.7 220 ns
DIR to B 28.0 20.6 20.2 20.2 20.9 217 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.
ten is @ calculated value using the formula shown in Section 13.4 “Enable times”

Table 10. Typical dynamic characteristics at Vcgg) = 0.8 V and Tomp = 25 °C [l
Voltages are referenced to GND (ground = 0 V); for test circuit see Figure 8; for wave forms see Figure 6 and Figure 7

Symbol Parameter Conditions Veea) Unit
08V 12V | 15V | 18V 25V 33V

tpd propagation delay AtoB 15.8 12.7 12.4 12.2 12.0 1.8 ns
Bto A 15.8 8.4 8.0 8.0 8.7 95 ns

tgis disable time DIRto A 12.2 4.9 3.8 3.7 2.8 3.4 ns
DIRto B 1.7 9.2 9.0 8.8 8.7 86 ns

ten enable time DIRto A 27.5 17.6 17.0 16.8 17.4 18.1 ns
DIRto B 28.0 17.6 16.2 15.9 14.8 152 ns

[1] tpqis the same as tpiy and tpyi; tyis is the same as tpiz and tpyz; ten is the same as tpz; and tpzy.
ten is a calculated value using the formula shown in Section 13.4 “Enable times”

Table 11. Typical power dissipation capacitance at Vcc(a) = Veeg) and Tamp = 25 °C D121
Voltages are referenced to GND (ground = 0 V).

Symbol Parameter Conditions ’ Vcea) and Ve ‘Unit
| 08V 12V | 15V | 18V | 25V 33V |
Cprp power dissipation A port: (direction A to B); 1 2 2 2 2 2 pF
capacitance B port: (direction B to A)
A port: (direction B to A); 9 11 11 12 14 17 pF
B port: (direction A to B)

[11 Cpp is used to determine the dynamic power dissipation (Pp in uW).
PD = CPD X VCC2 X fi x N + Z(CL X VCC2 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;
2(CL x Vec? x fo) = sum of the outputs.

[2] fi=10MHz;V,=GND to Ve tr=ti=1ns; CL = 0 pF; R = 0 Q.

74AVCH2T45 All information provided in this document is subject to legal disclaimers. © NXP B.V. 2013. All rights reserved.
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Table 12.

Dynamic characteristics for temperature range —40 °C to +85 °C [1]
Voltages are referenced to GND (ground = 0 V); for test circuit see Figure 8; for wave forms see Figure 6 and Figure 7.

Dual-bit, dual-supply voltage level translator/transceiver; 3-state

Symbol

VCC(A) =11Vto13V

VCC(A) =14Vto16V

tod

tdis

ten

Parameter

propagation
delay

disable time

enable time

propagation
delay

disable time

enable time

Conditions

AtoB
Bto A
DIRto A
DIR to B
DIRto A
DIR to B

AtoB
Bto A
DIRto A
DIRto B
DIRto A
DIRto B

VCC(A) =1.65Vto1.95V

tod

tdis

ten

VCC(A) =23Vto27V

tod

tdis

ten

VCC(A) =3.0Vto3.6V

propagation
delay

disable time

enable time

propagation
delay

disable time

enable time

propagation
delay

disable time

enable time

AtoB
Bto A
DIRto A
DIR to B
DIRto A
DIR to B

AtoB
Bto A
DIRto A
DIRto B
DIRto A
DIRto B

AtoB
Bto A
DIRto A
DIR to B
DIRto A
DIR to B

Vee) Unit
12V+01V 15V+01V [1.8V+0.15V 25V+0.2V 3.3V+03V
Min | Max Min | Max | Min | Max | Min | Max @ Min | Max
1.0 9.0 0.7 6.8 0.6 6.1 0.5 5.7 0.5 6.1 ns
1.0 9.0 0.8 8.0 0.7 7.7 0.6 7.2 0.5 71 ns
2.2 8.8 2.2 8.8 2.2 8.8 2.2 8.8 2.2 8.8 ns
2.2 8.4 1.8 6.7 2.0 6.9 1.7 6.2 2.4 7.2 ns

- 17.4 - 14.7 - 14.6 - 13.4 - 143 ns
- 17.8 - 15.6 - 14.9 - 14.5 - 149 ns
1.0 8.0 0.7 5.4 0.6 4.6 0.5 3.7 0.5 35 ns
1.0 6.8 0.8 5.4 0.7 5.1 0.6 4.7 0.5 45 ns
1.6 6.3 1.6 6.3 1.6 6.3 1.6 6.3 1.6 6.3 ns
2.0 7.6 1.8 5.9 1.6 6.0 1.2 48 1.7 55 ns
- 14.4 - 11.3 - 11.1 - 9.5 - 10.0 ns
- 14.3 - 1.7 - 10.9 - 10.0 - 9.8 ns
1.0 7.7 0.6 5.1 0.5 43 0.5 3.4 0.5 3.1 ns
1.0 6.1 0.7 4.6 0.5 4.4 0.5 3.9 0.5 3.7 ns
1.6 5.5 1.6 5.5 1.6 55 1.6 5.5 1.6 55 ns
1.8 7.8 1.8 5.7 1.4 5.8 1.0 4.5 15 52 ns
- 13.9 - 10.3 - 10.2 - 8.4 - 89 ns
- 13.2 - 10.6 - 9.8 - 8.9 - 8.6 ns
1.0 7.2 0.5 4.7 0.5 3.9 0.5 3.0 0.5 26 ns
1.0 5.7 0.6 3.8 0.5 3.4 0.5 3.0 0.5 28 ns
1.5 4.2 15 4.2 1.5 4.2 1.5 4.2 1.5 42 ns
1.7 7.3 2.0 5.2 1.5 5.1 0.6 4.2 1.1 48 ns
- 13.0 - 9.0 - 8.5 - 7.2 - 76 ns
- 1.4 - 8.9 - 8.1 - 7.2 - 6.8 ns
1.0 71 0.5 45 0.5 3.7 0.5 2.8 0.5 24 ns
1.0 6.1 0.6 3.6 0.5 3.1 0.5 2.6 0.5 24 ns
1.5 47 1.5 47 1.5 4.7 1.5 4.7 1.5 47 ns
1.7 7.2 0.7 55 0.6 5.5 0.7 41 1.7 47 ns
- 13.3 - 9.1 - 8.6 - 6.7 - 71 ns
- 11.8 - 9.2 - 8.4 - 7.5 - 71 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.
ten is @ calculated value using the formula shown in Section 13.4 “Enable times”
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Table 13.

Dynamic characteristics for temperature range —40 °C to +125 °C [1]
Voltages are referenced to GND (ground = 0 V); for test circuit see Figure 8; for wave forms see Figure 6 and Figure 7

Dual-bit, dual-supply voltage level translator/transceiver; 3-state

Symbol

VCC(A) =11Vto13V

VCC(A) =14Vto16V

tod

tdis

ten

Parameter

propagation
delay

disable time

enable time

propagation
delay

disable time

enable time

Conditions

Ato B
Bto A
DIRto A
DIR to B
DIRto A
DIR to B

AtoB
Bto A
DIRto A
DIRto B
DIRto A
DIRto B

VCC(A) =1.65Vto1.95V

tod

tdis

ten

VCC(A) =23Vto27V

tod

tdis

ten

VCC(A) =3.0Vto3.6V

propagation
delay

disable time

enable time

propagation
delay

disable time

enable time

propagation
delay

disable time

enable time

Ato B
Bto A
DIRto A
DIR to B
DIRto A
DIR to B

AtoB
Bto A
DIRto A
DIRto B
DIRto A
DIRto B

AtoB
Bto A
DIRto A
DIR to B
DIRto A
DIR to B

Vee) Unit
1.2V+01V 15V+01V |[1.8V+0.15V | 25V+02V 33V+03V
Min | Max | Min A Max | Min | Max @ Min | Max | Min Max

1.0 9.9 0.7 7.5 0.6 6.8 0.5 6.3 0.5 6.8 ns
1.0 9.9 0.8 8.8 0.7 8.5 0.6 8.0 0.5 79 ns
22 9.7 2.2 9.7 2.2 9.7 2.2 9.7 2.2 9.7 ns
2.2 9.2 1.8 7.4 2.0 7.6 1.7 6.9 2.4 8.0 ns
- 19.1 - 16.2 - 16.1 - 14.9 - 159 ns
- 19.6 - 17.2 - 16.5 - 16.0 - 16.5 ns
1.0 8.8 0.7 6.0 0.6 5.1 0.5 4.1 0.5 39 ns
1.0 7.5 0.8 6.0 0.7 5.7 0.6 5.2 0.5 5.0 ns
1.6 7.0 1.6 7.0 1.6 7.0 1.6 7.0 1.6 70 ns
2.0 8.3 1.8 6.5 1.6 6.6 1.2 5.3 1.7 6.1 ns
- 15.8 - 12.5 - 12.3 - 10.5 - 111 ns
- 15.8 - 13.0 - 12.7 - 11.1 - 109 ns
1.0 8.5 0.6 5.7 0.5 48 0.5 3.8 0.5 35 ns
1.0 6.8 0.7 5.1 0.5 4.9 0.5 4.3 0.5 41 ns
1.6 6.1 1.6 6.1 1.6 6.1 1.6 6.1 1.6 6.1 ns
1.8 8.6 1.8 6.3 1.4 6.4 1.0 5.0 15 58 ns
- 15.4 - 1.4 - 11.3 - 9.3 - 99 ns
- 14.6 - 11.8 - 10.9 - 9.9 - 9.6 ns
1.0 8.0 0.5 5.2 0.5 43 0.5 3.3 0.5 29 ns
1.0 6.3 0.6 4.2 0.5 3.8 0.5 3.3 0.5 3.1 ns
15 4.7 1.5 4.7 1.5 4.7 1.5 4.7 1.5 47 ns
1.7 8.0 2.0 5.8 1.5 5.7 0.6 47 1.1 53 ns
- 14.3 - 10.0 - 9.5 - 8.0 - 84 ns
- 12.7 - 9.9 - 9.0 - 8.0 - 76 ns
1.0 7.9 0.5 5.0 0.5 4.1 0.5 3.1 0.5 27 ns
1.0 6.8 0.6 4.0 0.5 3.5 0.5 2.9 0.5 27 ns
1.5 5.2 1.5 5.2 1.5 5.2 1.5 5.2 1.5 52 ns
1.7 7.9 0.7 6.1 0.6 6.1 0.7 4.6 1.7 5.2 ns
- 14.7 - 10.1 - 9.6 - 7.5 - 79 ns
- 13.1 - 10.2 - 9.3 - 8.3 - 79 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.
ten is @ calculated value using the formula shown in Section 13.4 “Enable times”
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Dual-bit, dual-supply voltage level translator/transceiver; 3-state

12. Waveforms

Vi
nA, nB input *VM
GND
— =tPHL —
VoH
nB, nA output Vm
001aak114

VoL

Measurement points are given in Table 14.
VoL and Vpy are typical output voltage levels that occur with the output load.

Fig 6. The data input (nA, nB) to output (nB, nA) propagation delay times

s \

DIR input 7 M s
GND
~—tpLz—~ - tpzL—»
Vceo
output
LOW-to-OFF Vm
OFF-to-LOW Ly
VoL
- tpHZz — - tpzH —»
Vo =\
output Vy
HIGH-to-OFF Vm
OFF-to-HIGH
GND
outputs | outputs | Outputs
enabled disabled enabled
001aae968

Measurement points are given in Table 14.
VoL and Vpy are typical output voltage levels that occur with the output load.

Fig 7. Enable and disable times

Table 14. Measurement points

Supply voltage Inputlll Outputl2]

Vee) Vee) Vm Vu Vx Vy
1.1Vtol6V 0.5V 0.5Vcco VoL+0.1V Vou-0.1V
1.65V1t02.7V 0.5Vcel 0.5Vceo VoL +0.15V Vou - 0.15V
3.0Vto36V 0.5V¢q 0.5Vcco VoL+ 0.3V Vou-0.3V

[1] Vg is the supply voltage associated with the data input port.
[2] Veco is the supply voltage associated with the output port.
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Dual-bit, dual-supply voltage level translator/transceiver; 3-state

tw |
AT EAY /
negative
pulse Vm Vi
10 %
oV
— tf L— — tl’ |a—
-t ‘<— -t
Vi
positive 90%
pulse VM VM
oV 10 % 7 t \
! w
VEXT
Vee
\ | Vo AL
G
A DUT & J_
RT /L ICL RL
0071aae331
Test data is given in Table 15.
R, = Load resistance.
C\ = Load capacitance including jig and probe capacitance.
Rt = Termination resistance.
VexT = External voltage for measuring switching times.
Fig 8. Test circuit for measuring switching times
Table 15. Test data
Supply voltage Input Load VexT
Veea)y Veep) vl At/AVE] CL RL teLn, tpHL  (tpz, tpHz  tezL, tRLZ]
1.1Vto1l6V Vcal <1.0ns/V 15pF 2kQ open GND 2Vceo
1.65Vto2.7V Vel <1.0ns/V 15pF 2kQ open GND 2Vcco
3.0Vto36V Veal <1.0ns/V 15pF 2kQ open GND 2Vceo

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

[2] dV/dt>1.0 Vins

[8] Veco is the supply voltage associated with the output port.
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Dual-bit, dual-supply voltage level translator/transceiver; 3-state

13. Application information

13.1 Unidirectional logic level-shifting application

The circuit given in Figure 9 is an example of the 74AVCH2T45 being used in an
unidirectional logic level-shifting application.

Vet Veez
74AVCH2T45
Vet Veon) 7] 5] Veem) Veez
A5 O 71>
2A |:3 :|6 2B
GND —] DIR
4 5
Veet 51— Vcez
77
system-1 system-2
001aag585

Fig 9. Unidirectional logic level-shifting application

Table 16. Unidirectional logic level-shifting application

Pin Name Function Description
1 Ve Vet supply voltage of system-1 (0.8 V to 3.6 V)
2 1A OUT1 output level depends on Vg1 voltage
3 2A ouT2 output level depends on Vg1 voltage
4 GND GND device GND
5 DIR DIR the GND (LOW level) determines B port to A port direction
6 2B IN2 input threshold value depends on Vg2 voltage
7 1B IN1 input threshold value depends on Vg2 voltage
8 Veem) Veez supply voltage of system-2 (0.8 V to 3.6 V)
74AVCH2T45 All information provided in this document is subject to legal disclaimers. © NXP B.V. 2013. All rights reserved.
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Dual-bit, dual-supply voltage level translator/transceiver; 3-state

13.2 Bidirectional logic level-shifting application

Figure 10 shows the 74AVCH2T45 being used in a bidirectional logic level-shifting
application. Since the device does not have an output enable (OE) pin, the system
designer should take precautions to avoid bus contention between system-1 and
system-2 when changing directions.

Veet Veet Vcez Veez

| 74AVCH2T45 |
1/0-1 Veea) — Vee) 1/0-2
1 8 |7
1A — O 1B
[2] 7
2A 15 (612>
GND DIR
> « BEJ <t

DIR CTRL
I ;
system-1 system-2

001aag586

Fig 10. Bidirectional logic level-shifting application

Table 17 gives a sequence that will illustrate data transmission from system-1 to system-2
and then from system-2 to system-1.

Table 17. Bidirectional logic level-shifting applicationl!]

State DIR CTRL 1/O-1 1/0-2 Description
1 H output input system-1 data to system-2
2 H 4 Z system-2 is getting ready to send data to system-1.

I/0-1 and I/O-2 are disabled. The bus-line state
depends on bus hold.

3 L Z Z DIR bit is set LOW. I/O-1 and I/0-2 still are disabled.
The bus-line state depends on bus hold.

4 L input output system-2 data to system-1
[1] H=HIGH voltage level;

L = LOW voltage level;
Z = high-impedance OFF-state.
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Dual-bit, dual-supply voltage level translator/transceiver; 3-state

13.3 Power-up considerations

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

Table 18. Typical total supply current (Icc(a) + lcc(g))

Veew)y  [Vee) Unit
ov 08V 12V 15V 18V 25V 33V
oV 0 0.1 0.1 0.1 0.1 0.1 0.1 LA
08V 0.1 0.1 0.1 0.1 0.1 0.7 2.3 WA
12V 0.1 0.1 0.1 0.1 0.1 0.3 1.4 LA
15V 0.1 0.1 0.1 0.1 0.1 0.1 0.9 LA
1.8V 0.1 0.1 0.1 0.1 0.1 0.1 0.5 LA
25V 0.1 0.7 0.3 0.1 0.1 0.1 0.1 WA
33V 0.1 2.3 1.4 0.9 05 0.1 0.1 LA

13.4 Enable times

The enable times for the 74AVCH2T45 are calculated from the following formulas:

* ten (DIR to nA) = tgis (DIR to nB) + tpq (NB to nA)
* ten (DIR to nB) = tgis (DIR to nA) + tpg (A to nB)

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 74AVCH2T45
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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14. Package outline

VSSOP8: plastic very thin shrink small outline package; 8 leads; body width 2.3 mm SOT765-1
D -—
| s \\\
i | i | ;
{ 1\ |
RN _ /
o P S
Oly] He ~{=]v@lA]
- 7 |-
o[ HIH
[
|
| A
| |
pin 1 index
|
|
|
! - [ —»
: H b
gk - .
0 25 5mm
| | |
scale
DIMENSIONS (mm are the original dimensions)
A (1) @ (1)
UNIT | | A1 | Ay | Ag | bp | c | D E e | Hg L | L | @ v w y | Z 0
0.15 | 0.85 0.27 | 0.23 2.1 2.4 3.2 0.40 | 0.21 0.4 8°
mmo 000 | 060 | %12 | 017 | 008 | 19 | 22 | ©% | 30 | %% | 015 | 019 | 02 | 0131 01 oy | o
Notes
1. Plastic or metal protrusions of 0.15 mm maximum per side are not included.
2. Plastic or metal protrusions of 0.25 mm maximum per side are not included.
REFERENCES
OUTLINE EUROPEAN ISSUE DATE
VERSION IEC JEDEC JEITA PROJECTION
SOT765-1 MO-187 = @ 02-06-07

Fig 11. Package outline SOT765-1 (VSSOP8)
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XSONS8: plastic extremely thin small outline package; no leads; 8 terminals; body 1 x 1.95 x 0.5 mm SOT833-1
- b |
|1 2| 13 14
\ \ \ \
1 1 ‘ 1 1 f 4x —]
,7517, S RS I A L @ N
¢ R I
| 1l |
| [ |
\ \ ! \ \
‘ 8 ‘ 7 | ‘ 6 ‘ 5
|
|
8x — ! A
@ | X i
i L T L T :
Aq
D
\
4 1
terminal 1 ‘
index area ‘
i | T | g mm
scale
DIMENSIONS (mm are the original dimensions)
A | Ay
UNIT | o | max b D E e eq L L4
025 | 20 | 1.05 0.35 | 0.40
mm | 05 10041 637 | 19 | 095 | %6 | 05 | 027 | 032
Notes
1. Including plating thickness.
2. Can be visible in some manufacturing processes.
OUTLINE REFERENCES EUROPEAN
VERSION IEC JEDEC JEITA PROJECTION ISSUE DATE
SOT833-1 MO-252 = @ 0742.07

Fig 12. Package outline SOT833-1 (XSONS)
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XSONS8: extremely thin small outline package; no leads;

8 terminals; body 1.35 x 1 x 0.5 mm SOT1089
E
[
terminal 1 ‘
index area ‘
——J’»—— D A
| il
v
‘ -
\
— —
L x T L T
(4%
— | —
‘ (8@
v } \ | A
o ] ey i
! \
| !
1 1]
| -
| (" af
! | RE / O,
| \ I
terminal 1 \
index area Ly \\‘///
9 OIS ] mm

Dimensions scale

Unit A Ay b D E e e L Ly
max 0.5 0.04 0.20 1.40 1.05 0.35 0.40

mm nom 0.15 1.35 1.00 0.55 0.35 0.30 0.35
min 0.12 1.30 0.95 0.27 0.32

Note

1. Including plating thickness.

2. Visible depending upon used manufacturing technology. s0t1089_po
Outline References European Issue date
version IEC JEDEC JEITA projection

SOT1089 MO-252 = @ OO

Fig 13. Package outline SOT1089 (XSONS)
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XSONB8: plastic extremely thin small outline package; no leads;

8 terminals; body 3 x 2 x 0.5 mm SO0T996-2
——o——&
|
tmat—1 £t
| -
| t
|
terminal 1 4
index area !
~——[ei}—
C
e~ b Plvw|c|A[B]
LJ L ‘ ‘4 Slw@[C Gy ]
| I
P ([ 0I0L0
* |
% | ‘ // \\\
-0 [ L
|| ! \ /
f 8 ‘ 5 \\\,,/
0 1 2 mm
scale
Dimensions (mm are the original dimensions)
Unit(™) A Ay b D E e eq L Ly L v w Yy Vi
max 0.05 035 2.1 31 0.5 0.15 0.6
mm nom 0.5 05 15 0.1 0.05 0.05 0.1
min 0.00 0.15 19 29 0.3 0.05 04
s0t996-2_po
i Ref
Outline elerences European Issue date
version IEC | JEDEC \ JEITA projection
071221
SOT996-2 = @ 12-11-20

Fig 14. Package outline SOT996-2 (XSONS8)
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XSONS8: extremely thin small outline package; no leads;

8 terminals; body 1.2 x 1.0 x 0.35 mm SOT1116
— b |
1 2 3 4 (4x)@
‘ L
f 0 *
7'.17777 —+ ,7‘77‘77‘77 4+ L
P W i
8 7 6 5
| | | |
|
®9 R | 1 i
| At A
] CO'c/3a .3 i
D
et ——
terminal 1 !
index area
? OIS ] mm
Dimensions scale
Unit A Ay b D E e e L Ly
max 0.35 0.04 0.20 1.25 1.05 0.35 0.40
mm nom 0.15 120 1.00 055 0.3 0.30 0.35
min 0.12 1.15 0.95 0.27 0.32
Note
1. Including plating thickness.
2. Visible depending upon used manufacturing technology. sot1116_po
i Ref
Outl!ne elerences Eur_opelan Issue date
version IEC JEDEC JEITA projection
—1+0-04-62-
SOT1116 g @ 10-04-07

Fig 15. Package outline SOT1116 (XSONS8)
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XSONS8: extremely thin small outline package; no leads;

8 terminals; body 1.35 x 1.0 x 0.35 mm SOT1203
— b |
1 2 3 4 (4x)@)
|
e
— L1 —+ i R ‘ e e L
Y nhn : il
8 7 6 5
|
®90 N ! f
| A A
1 1 1 1 |
D
e
terminal 1 ‘
index area I
? OIS ] mm
Dimensions scale
Unit A Ay b D E e e L Ly
max 0.35 0.04 0.20 1.40 1.05 0.35 0.40
mm nom 0.15 1.35 1.00 055 0.35 0.30 0.35
min 0.12 1.30 0.95 0.27 0.32
Note
1. Including plating thickness.
2. Visible depending upon used manufacturing technology. s0t1203_po
; References
Outline European Issue date
version IEC | JEDEC \ JEITA projection
—10-04-02-
SOT1203 g @ 10-04-06

Fig 16. Package outline SOT1203 (XSONS8)
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15. Abbreviations

Table 19. Abbreviations

Acronym Description

CDM Charged Device Model
DUT Device Under Test
ESD ElectroStatic Discharge
HBM Human Body Model
MM Machine Model

16. Revision history

Table 20. Revision history

Document ID Release date Data sheet status Change notice Supersedes
74AVCH2T45 v.6 20130402 Product data sheet - 74AVCH2T45 v.5
Modifications: * For type number 74AVCH2T45GD XSON8U has changed to XSONS8.

74AVCH2T45 v.5 20111214 Product data sheet - 74AVCH2T45 v.4
Modifications: * Legal pages updated.

74AVCH2T45 v.4 20101124 Product data sheet - 74AVCH2T45 v.3
74AVCH2T45 v.3 20090506 Product data sheet - 74AVCH2T45 v.2
74AVCH2T45 v.2 20090203 Product data sheet - 74AVCH2T45 v.1
74AVCH2T45 v.1 20070703 Product data sheet - -

74AVCH2T45 All information provided in this document is subject to legal disclaimers. © NXP B.V. 2013. All rights reserved.

Product data sheet Rev. 6 — 2 April 2013 24 of 27



	Contact us
	1. General description
	2. Features and benefits
	3. Ordering information
	4. Marking
	5. Functional diagram
	6. Pinning information
	6.1 Pinning
	6.2 Pin description

	7. Functional description
	8. Limiting values
	9. Recommended operating conditions
	10. Static characteristics
	11. Dynamic characteristics
	12. Waveforms
	13. Application information
	13.1 Unidirectional logic level-shifting application
	13.2 Bidirectional logic level-shifting application
	13.3 Power-up considerations
	13.4 Enable times

	14. Package outline

