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74AVC20T245

20-bit dual supply translating transceiver with configurable
voltage translation; 3-state

Rev. 7 — 8 March 2012 Product data sheet

1. General description

The 74AVC20T245 is a 20-bit, dual supply transceiver that enables bi-directional voltage
level translation. The device can be used as two 10-bit transceivers or as a single 20-bit
transceiver. It features four 10-bit input-output ports (1An, 1Bn and 2An, 2Bn), two output
enable inputs (nOE), two direction inputs (nDIR) and dual supplies (Vcc(a) and Veeg))-
Vcea) and Vegg) can be independently supplied at any voltage between 0.8 V and 3.6 V
making the device suitable for bi-directional voltage level translation between any of the
low voltage nodes: 0.8V, 1.2V, 1.5V, 1.8V, 2.5V and 3.3 V. The 1An and 2An ports, nOE
and nDIR are referenced to Vcc(a), the 1Bn and 2Bn ports are referenced to Vegg). A
HIGH on a 1DIR allows transmission from 1An to 1Bn and a LOW on 1DIR allows
transmission from 1Bn to 1An. A HIGH on nOE causes the outputs to assume a HIGH
impedance OFF-state.

The device is 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 Veep) are at
GND level, all output ports will assume a high impedance OFF-state.

2. Features and benefits

B Wide supply voltage range:
2 VCC(A): 0.8Vto36V
L 4 Veep):0.8V1i0 3.6V

B Complies with JEDEC standards:
¢ JESD8-12 (0.8 Vto 1.3V)
¢ JESD8-11 (0.9 Vto 1.65V)
¢ JESD8-7 (1.2V1t0 1.95V)
¢ JESD8-5(1.8V1to2.7V)
¢ JESD8-B (2.7 V10 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:
€ 380 Mbit/s (> 1.8 V to 3.3 V translation
€ 260 Mbit/s (> 1.1 V to 3.3 V translation
€ 260 Mbit/s (> 1.1 V to 2.5 V translation
€ 210 Mbit/s (> 1.1 V to 1.8 V translation
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NXP Semiconductors

74AVC20T245

€ 120 Mbit/s (> 1.1 V to 1.5 V translation)
€ 100 Mbit/s (= 1.1 V to 1.2 V translation)
Suspend mode
Latch-up performance exceeds 100 mA per JESD 78 Class Il
Inputs accept voltages up to 3.6 V
logr circuitry provides partial Power-down mode operation
Multiple package options
Specified from —40 °C to +85 °C and —40 °C to +125 °C

3. Ordering information

20-bit dual supply translating transceiver; 3-state

Table 1.  Ordering information

Type number Package

74AVC20T245DGG -40°Cto +125°C

74AVC20T245DGV -40°Cto +125°C

74AVC20T245BX  -40°Cto +125°C

Temperature range Name

TSSOP56  plastic thin shrink small outline package; 56 leads;

Description

body width 6.1 mm

TSSOP56U  plastic thin shrink small outline package; 56 leads;

body width 4.4 mm

HXQFN60 plastic compatible thermal enhanced extremely thin SOT1134-2
quad flat package; no leads; 60 terminals;
body 4 x 6 x 0.5 mm

Version
SOT364-1

SOT481-2

[1] Also known as TVSOP56.

4. Functional diagram

{ 10E

1A1

ot Ly
>

: I 1B1

Veea)

~N

Vee(B)

Fig 1. Logic diagram

74AVC20T245

to other nine channels

2DIR —

2A1

{ 20E

S

4

Veea)

N

2B1

VeeB)

A

to other nine channels

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

001aal240

© NXP B.V. 2012. All rights reserved.

Product data sheet

Rev. 7 — 8 March 2012

20of 27



NXP Semiconductors 74AVC20T245

20-bit dual supply translating transceiver; 3-state
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Pin numbers are shown for TSSOP56 packages only.

Fig2. Logic symbol

74AVC20T245 All information provided in this document is subject to legal disclaimers. © NXP B.V. 2012. All rights reserved.
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5. Pinning information

5.1 Pinning

Fig 3.

Pin configuration SOT364-1 (TSSOP56) and SOT481-2 (TSSOP56)

74AVC20T245
1DIR [1] 56] 10E
1B1 [2] O 55] 1A1
1B2 [3] 54] 1A2
GND [ 4] 53] GND
1B3 [5 | 52] 1A3
1B4 [6 | 51] 1A4
Vees) [7] [50] Voo
1B5 [8] 49] 1A5
186 [9 | 48] 1A6
187 [10] 47] 1A7
GND [11] 46] GND
1B8 [12] 45] 1A8
1B9 [13] 44] 1A9
1B10 [14] 43] 1A10
2B1 [15] 42] 2A1
2B2 [16] 41] 2A2
2B3 [17] 40] 2A3
GND [18] 39] GND
2B4 [19] 38] 2A4
2B5 [20 37] 2A5
2B6 [21] 36] 2A6
Vee) [22] [35] Voo
2B7 [23 34] 2A7
2B8 [24 33] 2A8
GND [25 32] GND
2B9 [26 31] 2A9
2B10 [27 30] 2A10
2DIR [28 29] 20E
001aal241

74AVC20T245
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74AVC20T245

20-bit dual supply translating transceiver; 3-state

terminal A1
index area 74AVC20T245
D1 | [A32| |A31||A30||A29||A28]||A27| | D4
Al D5 B20||B19||B18 D8 | [ A26
A2 A25
B1 B17
A3 A24
B2 B16
A4 A23
B3 B15
A5 A22
B4 B14
A6 A21
B5 B13
A7 A20
B6 B12
A8 A19
B7 B11
A9 GND() A18
A10|| D6 B8 || B9 ||B10 D7 | |A17
D2 | [A11]||A12||A13||A14||A15]| [A16]| | D3
001aam129
(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 4. Pin configuration SOT1134-2 (HXQFN60)

74AVC20T245 All information provided in this document is subject to legal disclaimers.
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74AVC20T245

20-bit dual su

5.2 Pin description

pply translating transceiver; 3-state

Table 2.  Pin description
Symbol Pin Description

SO0T364-1 and SOT481-2 SO0T1134-2
1DIR, 2DIR 1,28 A30, A13 direction control
1B1to 1B10 2,8,5,6,8,9,10,12,13,14 B20, A31, D5, D1, B1, A2, data input or output

B2, A4, B3, A5

2B1 to 2B10 15,16, 17,19, 20, 21, 23, 24, A6, B5, A7, B6, A9, B7, D2, data input or output

26, 27 D6, A12, B8
GNDIM 4,11, 18, 25,32, 39, 46,53  A32, A3, A8, Al1, Al6, ground (0 V)

A19, A24, A27
Veep) 7,22 A1, A10 supply voltage B (nBn inputs are
referenced to Vccg))

10E, 20E 56, 29 A29, A14 output enable input (active LOW)
1A1to 1A10 55, 54, 52, 51, 49, 48, 47,45, B18, A28, D8, D4, B17, data input or output

44, 43 A25, B16, A23, B15, A22
2A1 to 2A10 42, 41, 40, 38, 37, 36, 34, 33, A21,B13, A20, B12, A18, data input or output

31, 30 B11, D3, D7, A15, B10
Veem) 35, 50 A17, A26 supply voltage A (nAn, nOE and nDIR

inputs are referenced to Vcca))

n.c. - B4, B9, B14, B19 not connected

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

6. Functional description

Table 3.  Function tablel!]

Supply voltage Input Input/output(2]

Veeay Veep) nOEE! nDIREI nAn(l nBnLl
0.8Vto36V L L nAn = nBn input
08Vio36V L H input nBn = nAn
08Vto36V H X Z Z

GNDI2 X X Z 4

[11 H=HIGH voltage level; L = LOW voltage level; X = don’t care; Z = high-impedance OFF-state.

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

[3] The nAn, nDIR and nOE input circuit is referenced to Vc(a); The nBn input circuit is referenced to Veeys)-

74AVC20T245

All information provided in this document is subject to legal disclaimers.
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74AVC20T245

20-bit dual supply translating transceiver; 3-state

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

Veen) supply voltage A

Veem) supply voltage B

Ik input clamping current Vi<0oV

V| input voltage

lok output clamping current Vo<0V

Vo output voltage Active mode (12

Suspend or 3-state mode

lo output current Vo =0Vto Vgeo

lcc supply current lcca) or lecp)

IGND ground current

Tstg storage temperature

Piot total power dissipation Tamp = —40 °C to +125 °C
TSSOP56 package

HXQFNG60 package

Min
-0.5
-0.5
-50
0l -05
-50
-0.5
0l 05

[

-100
—-65

=
'

[
.

Max
+4.6
+4.6

+4.6
VCCO +0.5
+4.6
+50
100

+150

600
1000

Unit
\
\
mA
\Y
mA
\Y
\
mA
mA
mA
°C

mwW
mW

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

[2] Veco is the supply voltage associated with the output port.
[8] Vgco + 0.5V should not exceed 4.6 V.

[4] Above 55 °C the value of Py derates linearly with 8.0 mW/K.
[5] Above 70 °C the value of Py derates linearly with 1.8 mW/K.

8. Recommended operating conditions

Table 5.  Recommended operating conditions

Symbol Parameter Conditions
Veea) supply voltage A

Veep) supply voltage B

Vi input voltage

Vo output voltage Active mode

Suspend or 3-state mode
Tamb ambient temperature
AVAV input transition rise and fall rate Vg =0.8V1t03.6 V

Min
0.8
0.8

=
o

Max
3.6
3.6
3.6
Veco
3.6
+125

Unit

< < < < <

ns/V

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

74AVC20T245 All information provided in this document is subject to legal disclaimers.
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74AVC20T245

20-bit dual supply translating transceiver; 3-state

9. Static characteristics

Table 6.  Typical static characteristics at Tamp = 25 °CL112]
At recommended operating conditions; voltages are referenced to GND (ground = 0 V).
Symbol Parameter Conditions Min Typ Max  Unit
VoH HIGH-level output voltage V|, =Vyor V.
lo=-1.5mA; Vcen) = Ve =08V - 069 - Vv
VoL LOW-level output voltage  V,=Vyor VL
lo=1.5mA; Ve = Veer =08V - 0.07 - Vv
I input leakage current nDIR, nOE input; V; =0V or 3.6 V; - +0.025 +0.25 pA
Veen) =Veer)=0.8Vio 3.6V
loz OFF-state output current A or B port; Vo =0 V or Vceo; B - 05 +25 pA
Vo) = Veee) =36V
suspend mode A port; Vo =0 Vor Veco; Bl - 05 25 A
Veeny =3.6 V; Veer) =0V
suspend mode B port; Vo = 0 V or Vgco; Bl - 0.5 25 A
Veen =0V, Veer)=3.6V
loFrF power-off leakage current A port; ViorVo=0V 10 3.6V, - +0.1 +1 pA
Veeay=0V; Veep) =0.8V1i03.6V
B port; ViorVo=0V 10 3.6V, - +0.1 +1 pA
Veer)=0V; Ve =0.8Vio 3.6V
C input capacitance nDIR, nOE input; V; =0V or 3.3 V; - 2.0 - pF
Veen) = Vee) =33V
Cio input/output capacitance Aand B port; Vo=33Vor0V; - 4.0 - pF
Vee) = Ve =3.3V
[1] Veco is the supply voltage associated with the output port.
[2] Ve is the supply voltage associated with the data input port.
[38] For I/O ports, the parameter lpz includes the input leakage current.
Table 7. Static characteristics [11[2]
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 Min | Max
ViH HIGH-level data input
input voltage . _ 0.8V 0.70Vcel 0.70Vcgy - Vv
Veci=1.1Vto1.95V 0.65V¢c) 0.65V¢c) - \"
Vegi=23Vto27V 1.6 1.6 - Vv
Voci=3.0Vto3.6V 2 2 - \Y
nDIR, nOE input
Vee =08V 0.70Vcca) 0.70Vcca) - \Y
Voo =1.1V1i01.95V 0.65Vcea) 0.65Vcca) - \
Voo =23Vio27V 1.6 1.6 - \Y
Ve =3.0Vio 3.6V 2 2 - \

74AVC20T245

All information provided in this document is subject to legal disclaimers.
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74AVC20T245

20-bit dual supply translating transceiver; 3-state

Table 7. Static characteristics ...continued1121
At recommended operating conditions; voltages are referenced to GND (ground = 0 V).

Symbol Parameter

V||_ LOW-level
input voltage

VoH HIGH-level
output voltage

VoL LOW-level
output voltage

I input leakage
current

loz OFF-state
output current

74AVC20T245

Conditions —40 °C to +85 °C
Min . Max
data input
Veei=0.8V - 0.30V¢g
Veor=11Vto1.95V - 0.35Vcq
Veo=23Vio27V - 0.7
Veci=3.0Vio3.6V - 0.8
nDIR, nOE input
Veonw =08V - 0.30Vce(a)
Voo =1.1V1i01.95V - 0.35Vcca)
Voo =2.3Vio2.7V - 0.7
Ve =3.0Vio 3.6V , 0.8
Vi=ViyorVy
lo =-100 pA; Veeo - 0.1 -
Voo = Veer)=0.8V1io 3.6V
lo =-3 mMA; 0.85 -
lo =-6 mA; 1.05 -
Veey) =Veew =14V
lo =-8mA; 1.2 -
Vee) = Vecp) = 1.65V
lo =-9 mA; 1.75 -
lo =-12 mA; 23 -
VCC(A) = VCC(B) =30V
V| = V|H or V||_
lo =100 pA; - 0.1
Veen) = Vece) =0.8V1i0 3.6V
lo =3 mA;Vcc) =Veep =11V - 0.25
|o =6 mA; VCC(A) = VCC(B) =14V - 0.35
lo =8 mA; - 0.45
Voo = Veep) =165V
|o =9 mA; VCC(A) = VCC(B) =23V - 0.55
lo =12 mA; - 0.7
VCC(A) = VCC(B) =30V
nDIR, nOE input; V; =0 V or 3.6 V; - +1
Veen) = Ve =0.8 V10 3.6V
A or B port; Vo =0 Vor Veeo; [31 B} 45
suspend mode A port; K] - +5
Vo =0Vor Vcco; VCC(A) =3.6V;
VCC(B) =0V
suspend mode B port; Bl - +5
Vo =0Vor Vcco; VCC(A) =0V,
Veep) =36V

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

—40 °C to +125 °C

Min

Max

0.30Vgg;

0.35Vg,
0.7
0.8

0.30Vccm)

0.35Vcc)
07
0.8

Veeco - 0.1 -

0.85

1.05

1.2

1.75

2.3

0.1

0.25
0.35
0.45

0.55
0.7

+30

+30

+30

Unit

Vv
Vv

pA
pA

pA

pA

© NXP B.V. 2012. All rights reserved.

Product data sheet

Rev. 7 — 8 March 2012

9 of 27



NXP Semiconductors 74AV020T245

20-bit dual supply translating transceiver; 3-state

Table 7. Static characteristics ...continued1121
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
lorF power-off A port; ViorVo=0V1t0 3.6V, - +5 - +30 pA
leakage Veem =0V, Veep =0.8Vio 3.6V
current B port; Vj or Vo = 0 V10 3.6 V; - +5 - +30  pA
VCC(B) =0V; VCC(A) =08Vto36V
lcc supply current A port; Vi=0VorVge;lo=0A
Veom = 0.8 V10 3.6 V; - 45 - 190  pA
VCC(B) =08Vto36V
VCC(A) =11Vto 3.6V, - 35 - 140 pA
VCC(B) =11Vto3.6V
Ve =36 V; Vege =0 V - 35 - 140 pA
Voo =0V; Veep) =3.6 V -5 - -20 - pA
B port; Vi=0VorVegi; lo=0A
Voo = 0.8 V10 3.6 V; - 45 - 190 A
VCC(B) =08Vto36V
VCC(A) =11Vto 3.6V, - 35 - 140 pA
VCC(B) =11Vto3.6V
VCC(A) =3.6 V; VCC(B) =0V -5 - -20 - },LA
VCC(A) =0V, VCC(B) =36V - 35 - 140 ],J,A
A p|US B pOI’t (|CC(A) + ICC(B)); - 80 - 270 },LA

|o=0A; V|=0VOI’VCC|;
VCC(A) =0.8Vto3.6V,
VCC(B) =0.8Vto3.6V

A p|US B pOI’t (|CC(A) + ICC(B)); - 65 - 220 },LA
|o=0A; V|=0VOI’VCC|;

Vegmy =1.1V103.6V,

Veepy=1.1Vio3.6V

[1] Veco is the supply voltage associated with the output port.
[2] Vg is the supply voltage associated with the data input port.
[38] For I/O ports, the parameter lpz includes the input leakage current.

Table 8.  Typical total supply current (Icca) + lccs))

Veea) Veep) _ _ Unit
ov 08V 1.2V 15V 18V 25V 33V

oV 0 0.1 0.1 0.1 0.1 0.1 0.1 pA

0.8V 0.1 0.1 0.1 0.1 0.1 0.3 1.6 pA

1.2V 0.1 0.1 0.1 0.1 0.1 0.1 0.8 pA

15V 0.1 0.1 0.1 0.1 0.1 0.1 0.4 pA

1.8V 0.1 0.1 0.1 0.1 0.1 0.1 0.2 pA

25V 0.1 0.3 0.1 0.1 0.1 0.1 0.1 pA

3.3V 0.1 1.6 0.8 04 0.2 0.1 0.1 pA

74AVC20T245 All information provided in this document is subject to legal disclaimers. © NXP B.V. 2012. All rights reserved.
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10. Dynamic characteristics

20-bit dual supply translating transceiver; 3-state

Table 9.  Typical power dissipation capacitance at Vcc(a) = Veee) and Tamp = 25 °C [1112]
Voltages are referenced to GND (ground = 0 V).

Symbol Parameter

Crp power dissipation
capacitance

Conditions

A port: (direction A to B);
output enabled

A port: (direction A to B);
output disabled

A port: (direction B to A);
output enabled

A port: (direction B to A);
output disabled

B port: (direction A to B);
output enabled

B port: (direction A to B);
output disabled

B port: (direction B to A);
output enabled

B port: (direction B to A);
output disabled

Vee) = Vee)

Unit

0.8V
0.2

0.2

9.5

0.6

9.5

0.6

0.2

0.2

1.2V

0.2

0.2

9.7

0.6

9.7

0.6

0.2

0.2

15V | 1.8V \ 25V \ 33V

0.2 0.2 0.3 0.4
0.2 0.2 0.3 0.4
9.8 9.9 10.7 11.9
0.6 0.6 0.7 0.7
9.8 9.9 10.7 11.9
0.6 0.6 0.7 0.7
0.2 0.2 0.3 0.4
0.2 0.2 0.3 0.4

pF

pF

pF

pF

pF

pF

pF

pF

[1] Cpp is used to determine the dynamic power dissipation (Pp in uW).

Pp = Cpp x V002 x fix 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;
¥(Cp x Vec? x fo) = sum of the outputs.

[2] fi=10MHz; V;=GNDto Vgc;tr=ti=1ns; CL =0 pF; RL= o Q.

74AVC20T245
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20-bit dual supply translating transceiver; 3-state

Table 10. Typical dynamic characteristics at Vec(a) = 0.8 V and Tymp = 25 °C 0l
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
08V 12V | 15V | 18V 25V 33V

tpd propagation delay nAn to nBn 14.4 7.0 6.2 6.0 5.9 6.0 ns
nBn to nAn 14.4 12.4 12.1 11.9 11.8 11.8 ns

tgis disable time nOE to nAn 16.2 16.2 16.2 16.2 16.2 16.2 ns
nOE to nBn 17.6 10.0 9.0 9.1 8.7 9.3 ns

ten enable time nOE to nAn 21.9 21.9 21.9 21.9 21.9 219 ns
nOE to nBn 22.2 1.1 9.8 9.4 9.4 9.6 ns

[1] tpqis the same as tpy and tpyL; tyis is the same as tp 7z and tpyz; ten is the same as tpz; and tpzh.

Table 11. Typical dynamic characteristics at Veeig) = 0.8 V and Tymp = 25 °C 0l
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 Veea) Unit
08V 12V 15V 18V 25V 33V

tpd propagation delay nAn to nBn 14.4 12.4 12.1 11.9 11.8 1.8 ns
nBn to nAn 14.4 7.0 6.2 6.0 5.9 6.0 ns

tgis disable time nOE to nAn 16.2 5.9 4.4 4.2 3.1 3.5 ns
nOE to nBn 17.6 14.2 13.7 13.6 13.3 13.1  ns

ten enable time nOE to nAn 21.9 6.4 4.4 3.5 2.6 2.3 ns
nOE to nBn 22.2 17.7 17.2 17.0 16.8 16.7 ns

[1] tpqis the same as tpy and tpyL; tyis is the same as tp 7z and tpyz; ten is the same as tpz; and tpzh.
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NXP Semiconductors 74AV020T245

20-bit dual supply translating transceiver; 3-state

Table 12. Dynamic characteristics for temperature range —40 °C to +85 °C [
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
1.2V+01V 15V+01V 18V+0.15V 25V+02V 33V+03V
Min | Max | Min Max | Min | Max | Min | Max | Min | Max

VCC(A) =11Vto13V

tpd propagation nAn to nBn 0.5 9.4 0.5 71 0.5 6.2 0.5 5.2 0.5 51 ns
delay mBntonAn 05 94 05 89 05 87 05 84 05 82 ns

tais disable time  nOE to nAn 2.0 119 20 119 20 1.9 20 119 2.0 119 ns
nOE to nBn 1.5 127 15 9.8 1.5 9.6 1.0 8.1 1.0 9.0 ns

ten enable time  nOE to nAn 1.5 15.3 1.5 15.3 1.5 15.3 15 15.3 1.5 153 ns

nOEtonBn 1.0 156 10 115 10 100 05 84 05 80 ns
VCC(A)=1.4VtO1.6V

tpd propagation nAn to nBn 0.5 8.9 0.5 6.4 0.5 54 0.5 4.3 0.5 39 ns
delay nBntonAn 05 71 05 64 05 61 05 58 05 57 ns

tqis disable ime nOE to nAn 2.0 9.0 2.0 9.0 2.0 9.0 2.0 9.0 2.0 9.0 ns
nOE to nBn 1.5 1.7 1.5 9.0 1.5 7.8 1.0 6.4 1.0 6.0 ns

ten enable time  nOE to nAn 1.5 10.3 1.5 10.3 1.5 10.3 1.5 10.2 1.5 10.2 ns

nOEtonBn 1.0 143 10 103 10 84 05 6.1 05 53 ns
VCC(A) =1.65Vto1.95V

tpd propagation nAnto nBn 0.5 8.7 0.5 6.1 0.5 5.0 0.5 3.9 0.5 35 ns
delay nBntonAn 05 62 05 54 05 50 05 47 05 46 ns

tgis disable time  nOE to nAn 2.0 7.4 2.0 7.4 2.0 7.4 2.0 7.4 2.0 74 ns
nOE to nBn 1.5 11.3 1.5 8.7 1.5 7.4 1.0 5.8 1.0 56 ns

ten enable time  nOE to nAn 1.0 8.1 1.0 8.1 1.0 7.9 1.0 7.9 1.0 79 ns

nOEtonBn 05 138 05 100 05 79 05 57 05 48 ns
VCC(A)=2.3VtO2.7V

tpd propagation nAn to nBn 0.5 8.4 0.5 5.8 0.5 4.7 0.5 3.5 0.5 3.0 ns
delay mBntonAn 05 52 05 43 05 39 05 35 05 34 ns

tdis disable time  nOE to nAn 1.1 5.2 1.1 5.2 1.1 5.2 1.1 5.2 1.1 52 ns
nOE to nBn 1.2 10.8 1.2 8.2 1.2 6.9 1.0 5.3 1.0 52 ns

ten enable time  nOE to nAn 0.5 54 0.5 54 0.5 5.3 0.5 5.2 0.5 52 ns

nOEtonBn 05 133 05 96 05 76 05 53 05 43 ns
VCC(A)=3.0Vt03.6V

tpd propagation nAnto nBn 0.5 8.2 0.5 5.7 0.5 4.6 0.5 3.4 0.5 29 ns
delay mBntonAn 05 51 05 39 05 35 05 30 05 29 ns

tgis disable time  nOE to nAn 0.8 5.0 0.8 5.0 0.8 5.0 0.8 5.0 0.8 50 ns
nOE to nBn 1.2 105 1.2 8.1 1.2 6.7 1.0 5.1 0.8 50 ns

ten enable time  nOE to nAn 0.5 4.4 0.5 4.4 0.5 4.3 0.5 4.2 0.5 41 ns

nOEtonBn 1.0 131 10 96 05 75 05 51 05 41 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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NXP Semiconductors 74AV020T245

20-bit dual supply translating transceiver; 3-state

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 7; for wave forms see Figure 5 and Figure 6

Symbol Parameter | Conditions Vee) Unit
1.2V+01V [1.5V+01V [1.8V+0.15V 25V+02V 33V+03V
Min | Max = Min | Max | Min | Max | Min | Max | Min = Max

VCC(A) =11Vto13V

tpd propagation nAnto nBn 0.5 104 05 7.9 0.5 6.9 0.5 5.8 0.5 57 ns
delay nBntonAn 05 104 05 98 05 96 05 93 05 91 ns

tais disable time nOEtonAn 2.0  13.1 20 131 2.0 13.1 2.0 13.1 20 131 ns
nOE to nBn 1.5 140 15 108 15 106 1.0 9.0 1.0 9.9 ns

ten enable time  nOE to nAn 1.5 16.9 15 16.9 15 16.9 1.5 16.9 1.5 16.9 ns

nOEtonBn 1.0 172 10 127 10 110 05 93 05 88 ns
VCC(A)=1.4VtO1.6V

tpd propagation nAn to nBn 0.5 9.8 0.5 71 0.5 6.0 0.5 4.8 0.5 43 ns
delay nBntonAn 05 79 05 71 05 68 05 64 05 63 ns

tqis disable time nOE to nAn 2.0 9.9 2.0 9.9 2.0 9.9 2.0 9.9 2.0 9.9 ns
nOE to nBn 1.5 12.9 1.5 9.9 1.5 8.6 1.0 71 1.0 6.6 ns

ten enable time  nOE to nAn 1.5 1.4 1.5 1.4 1.5 1.4 1.5 11.3 1.5 11.3 ns

nOEtonBn 10 158 10 114 10 93 05 68 05 59 ns
VCC(A) =165Vtio1.95V

tpd propagation nAnto nBn 0.5 9.6 0.5 6.8 0.5 5.5 0.5 4.3 0.5 39 ns
delay nmBntonAn 05 69 05 60 05 55 05 52 05 51 ns

tgis disable time nOE to nAn 2.0 8.2 2.0 8.2 2.0 8.2 2.0 8.2 2.0 82 ns
nOE to nBn 15 125 15 9.6 1.5 8.2 1.0 6.4 1.0 6.2 ns

ten enable time  nOE to nAn 1.0 9.0 1.0 9.0 1.0 8.7 1.0 8.7 1.0 8.7 ns

nOEtonBn 05 152 05 110 05 87 05 63 05 53 ns
VCC(A)=2.3VtO2.7V

tpd propagation nAn to nBn 0.5 9.3 0.5 6.4 0.5 5.2 0.5 3.9 0.5 33 ns
delay nBntonAn 05 58 05 48 05 43 05 39 05 38 ns

tdis disable time  nOE to nAn 1.1 5.8 1.1 5.8 1.1 5.8 1.1 5.8 1.1 5.8 ns
nOE to nBn 1.2 11.9 1.2 9.1 1.2 7.6 1.0 5.9 1.0 58 ns

ten enable time  nOE to nAn 0.5 6.0 0.5 6.0 0.5 5.9 0.5 5.8 0.5 58 ns

nOEtonBn 05 147 05 106 05 84 05 59 05 48 ns
VCC(A)=3.0Vt03.6V

tpd propagation nAnto nBn 0.5 9.1 0.5 6.3 0.5 5.1 0.5 3.8 0.5 3.2 ns
delay mBntonAn 05 57 05 43 05 39 05 33 05 32 ns

tgis disable time nOE to nAn 0.8 5.5 0.8 5.5 0.8 5.5 0.8 5.5 0.8 55 ns
nOE to nBn 1.2 11.6 1.2 9.0 1.2 7.4 1.0 5.7 0.8 55 ns

ten enable time  nOE to nAn 0.5 49 0.5 4.9 0.5 4.8 0.5 4.7 0.5 46 ns

nOEtonBn 1.0 145 10 106 05 83 05 57 05 46 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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20-bit dual supply translating transceiver; 3-state

11. Waveforms

Vi
nAn, nBn input *VM
GND
- tPHL - =tPLH
VoH
nBn, nAn output Vm

VoL 001aak285

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

Fig 5. The data input (nAn, nBn) to output (nBn, nAn) propagation delay times

\

nOE input 7
GND
tpzL

Vcco
output
LOW-to-OFF Vm
OFF-to-LOW Ly

VoL
~—1tPHZ —> ~— tpzH —
VoH ———
output Vv
HIGH-to-OFF VM
OFF-to-HIGH
GND
outputs outputs outputs
enabled disabled " enabled
001aak286
Measurement points are given in Table 14.
VoL and Vpy are typical output voltage levels that occur with the output load.
Fig 6. Enable and disable times

Table 14. Measurement points
Supply voltage ’Inputm ’0utput@
Veeay Vee) ‘ Vm ‘ Vm Vx Vy
0.8Vto16V 0.5V 0.5Vcco VoL+0.1V Vou-0.1V
1.65Vto2.7V 0.5V 0.5Vcco VoL+0.15V Vouy-0.15V
30Vto36V 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 |
VIS0 /
negative
pulse Vm Vi
10 %
oV
—| tf L— —| tl’ |—
— tl’ |— —- tf |—
Vi
ositive 0%
p
pulse Ym Vm
oV 10 % " N\
VEXT
Vce
Vi l Vo AL
G
. DUT 65 J_
RT /L IC|_ RL
001aae331
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 7. Test circuit for measuring switching times
Table 15. Test data
Supply voltage Input Load ‘VEXT
Veea)y Vee) vl At/AVE] CL RL ‘tPLH: teHL  tezu, tpHz  tezL, teLz]
08Vtio16V Vcal <1.0ns/V 15pF 2kQ open GND 2Veco
1.65Vto2.7V Veal <1.0ns/V 15pF 2kQ open GND 2Vcco
30Vto36V Veal <1.0ns/V 15pF 2 kQ 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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20-bit dual supply translating transceiver; 3-state

12. Typical propagation delay characteristics

24

tpd
(ns)

20

N =

a »

—~ o~ o~ o~~~
() w
= 2D 2o

Fig 8.

001aai476 21 001aaid77
—m
t / @
d @ |
—m (s) 7 4
—®
/ / —®
17
/ /
13 A
(2) |
) /
— — L4
— 5
///__/’-_—: 156; |
—
9
0 20 40 60 0 20 40 60
CL (pF) CL (pF)
Propagation delay (nAn to nBn); Ve =0.8 V b. Propagation delay (nAn to nBn); Vcgg) = 0.8 V
Voce) = 0.8 V. (1) Vocay =0.8V.
Voce) = 1.2 V. (2) Voo =1.2V.
VCC(B) =15V (3) VCC(A) =15V
VCC(B) =18V (4) VCC(A) =18V
Veep) =25 V. (5) Vo =25V.
Voc) = 3.3 V. (6) Vcom =33 V.
Typical propagation delay versus load capacitance; Tymp = 25 °C
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c. LOW to HIGH propagation delay (nAn to nBn);

VCC(A) =15V
(1) VCC(B) =12 V.
(2) Veep =15V
(3) Veom =18 V.
(4) Voo@ =25V.
(5) Veom =33 V.
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; 001aaid91
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b. HIGH to LOW propagation delay (nAn to nBn);
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d. HIGH to LOW propagation delay (nAn to nBn);

VCC(A) =15V

Fig 9. Typical propagation delay versus load capacitance; Tamp = 25 °C
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. 001aai481 . 001aai482
tPLH M tPHL
(ns) (ns)
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/ / @ e /// (3)
/ 1 | ——
— =]
1 1
0 20 40 60 0 20 40 60
CL (pF) CL (pF)
a. LOW to HIGH propagation delay (nAn to nBn); b. HIGH to LOW propagation delay (nAn to nBn);
Voo =18V Ve =18V
7 001aai483 7 001aai486
tPLH )| tPHL
(ns) (ns)
5 / 5 M|
@ ]
/ /
/, / / @ / @
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— T —® T — | _—®
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c. LOW to HIGH propagation delay (nAn to nBn); d. HIGH to LOW propagation delay (nAn to nBn);
VCC(A) =25V VCC(A) =25V
(1) VCC(B) =12 V.
(2) Vecp =15V
(3) VCC(B) =18V
(4) Voc@) =25V.
(5) Vcep) =33 V.
Fig 10. Typical propagation delay versus load capacitance; Tomp = 25 °C
74AVC20T245 All information provided in this document is subject to legal disclaimers. © NXP B.V. 2012. All rights reserved.

Product data sheet Rev. 7 — 8 March 2012 19 of 27



NXP Semiconductors

74AVC20T245

20-bit dual supply translating transceiver; 3-state

tPLH
(ns)

74AVC20T245

001aai485 001aai484
tPHL
_ M= (ns)
|
/ o /
L @
® L—
/ / / o / // i;i
pd / // (5) /// ¢/ (5)
//
—
=]
0 20 40 60 20 40 60
CL (pF) CL (pF)
LOW to HIGH propagation delay (nAn to nBn); b. HIGH to LOW propagation delay (nAn to nBn);
Ve =33V Vecpy =33V

Voo =1.2 V.
Veeg) = 1.5V
VCC(B) =18V
VCC(B) =25V
VCC(B) =33V.

Typical propagation delay versus load capacitance; Tymp = 25 °C
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13. Package outline
TSSOP56: plastic thin shrink small outline package; 56 leads; body width 6.1 mm SOT364-1
E "@
| 47>
————
} \\\l %//l
H ~—=v@al

\

Az
I | _ _ - . J | A i
pin 1 index *
l-— |_p+ f
C ! -~ L —
| HHHHHHHHHWHLHHHHHHHHHHHHH 2
-
[e] bp
0 25 5 mm
L Ll
scale
DIMENSIONS (mm are the original dimensions).
A 1 2
UNIT | | A1 | Az | As | bp c DM | E@ | e He L Lp Q v w y z 0
0.15 | 1.05 028 | 0.2 | 1441 6.2 8.3 0.8 | 0.50 0.5 8°
mmo 12 005 | 085 | 2% | 017 | o1 | 139 | 60 | %% | 79 | ' | 04 | 035|025 |00 01 gy | g
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.
REFERENCES
OUTLINE EUROPEAN ISSUE DATE
VERSION IEC JEDEC JEITA PROJECTION
-99-12-27
SOT364-1 MO-153 = @ 03,0219
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TSSOP56: plastic thin shrink small outline package; 56 leads; body width 4.4 mm S0T481-2
D E [A]
—
| | 4
****** 1 7 J
ci:\"—j 1 \\ / %/
S~
(Oly] | He ~{=lv@lA]
4>‘ Z
gilEREREREREREREREREREENE
|
A A2 (A3)
L | !
| | B ¥
pin 1 index I *\:9
“ﬂ
e—— L
dRLREREREREREREREREEEREEEEE i
1 28
a o
0 2i5 5mm
L I I I |
scale
DIMENSIONS (mm are the original dimensions)
A
UNIT | e | A1 | A2 | Az | bp c |[DM | E@| e HE L Lp v w y |z | o
0.15 | 1.05 023 | 0.20 | 11.4 | 45 6.6 0.75 0.4 8°
mm 12 0.05 | 0.80 0.25 0.13 | 0.09 | 11.2 | 43 0.4 6.2 1 0.45 0.2 1007 | 0.08 0.1 0°
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.
OUTLINE REFERENCES EUROPEAN
VERSION IEC JEDEC JEITA PROJECTION ISSUE DATE
SOT481-2 .- MO-194 E @ 01-11-24
Fig 13. Package outline SOT481-2 (TSSOP56)
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HXQFNG60: plastic compatible thermal enhanced extremely thin quad flat package; no leads;

60 terminals; body 4 x 6 x 0.5 mm SOT1134-2
~————D——p—{B] [A]
terminal 1 ‘
index area ‘ ? ?
1 A A &
77777#»77 0 E ‘ ‘ : —1 —1T !
| A
|
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g\\//v%g Als) [e)~ ze]
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4}:EHZFI m\[tl p\u Lp i ,
L’ ﬁiAw* [ gh—A17 O
- [eT] Ogh =i B11 —*
B7|O O T
m] ‘ m]
O [m}
e, |o2 | Ogl v
e B il i
oQ ‘ 05
O - - [m}
B1 O ‘ B17 170~
A - - v /’ R
_ OO0|ooDo|ao)—As ! \J
Termma”/UJd]DDDD O | )
ndexarea = T820 B8 S X
D |A%2|, p A7 D4 \"/
4> —| [— K
o 0 ‘ s
Dimensions
Unit A A Ao b D Dn E En e eq ep e3 e eR eT K L L4 v w y Y1
max 0.50 0.08 042 028 41 195 6.1 3.95 0.25 0.28 0.195
mm  nom 0.05 040 023 40 185 6.0 385 05 1.0 25 3.0 45 05 0.49 020 0.23 0.145 0.1 0.05 0.08 0.1
min 0.02 0.38 0.18 39 1.75 59 375 0.15 0.18 0.095
sot1134-2_po
Outline References European Issue date
version IEC |  JEDEC \ JEITA projection
SOT1134-2 =) 11-08-15

Fig 14. Package outline SOT1134-2 (HXQFNG60)
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14. Abbreviations

Table 16. Abbreviations

Acronym Description

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

15. Revision history

Table 17. Revision history

Document ID Release date Data sheet status Change notice Supersedes
74AVC20T245 v.7 20120308 Product data sheet - 74AVC20T245 v.6
Modifications: ¢ For type number 74AVC20T245BX the sot code has changed to SOT1134-2.

74AVC20T245 v.6 20111207 Product data sheet - 74AVC20T245 v.5
Modifications: * Legal pages updated.

74AVC20T245 v.5 20110616 Product data sheet 74AVC20T245 v.4
74AVC20T245 v.4 20101124 Product data sheet 74AVC20T245 v.3
74AVC20T245 v.3 20100622 Product data sheet 74AVC20T245 v.2
74AVC20T245 v.2 20100318 Product data sheet 74AVC20T245 v.1
74AVC20T245 v.1 20100111 Product data sheet -
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