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1. General Description

The AIPTBO010X is an 8-bit, dual supply translating transceiver with auto direction sensing, that enables
bidirectional voltage level translation. It features two 8-bit input-output ports (An and Bn), one output
enable input (OE) and two supply pins (Vcca) and Vee)). Veca) can be supplied at any voltage between
1.2V and 3.6V and Vccg) can be supplied at any voltage between 1.65V and 5.5V, making the device
suitable for translating between any of the low voltage nodes (1.2V, 1.5V, 1.8V, 2.5V, 3.3V and 5.0 V).
Pins An and OE are referenced to Vcca) and pins Bn are referenced to Vece). A LOW level at pin OE
causes the outputs to assume a high-impedance OFF-state. This device is fully specified for partial
power-down applications using lorr. The lore circuitry disables the output, preventing the damaging
backflow current through the device when it is powered down.

Features:

® Wide supply voltage range:

Veen): 1.2V to 3.6V

Vcee): 1.65V t0 5.5V

lorr circuitry provides partial Power-down mode operation
Inputs accept voltages up to 5.5V

Specified from -40°C to +105°C

Packaging information:

AiPTB0101: SOT23-6/SOT363
AiPTB0102: TSSOP8/VSSOP8
AiPTB0104: SOP14/TSSOP14/DHVQFN14
AiPTB0106: SOP16/TSSOP16

AiPTB0108: SOP20/TSSOP20
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Ordering Information:
Tube packing specifications:
Packaging | Markin Boxed
Part number ; ging q g TUt?t tube Boxi_c: Notes
orm code quantity quantity guantity
Dimensions of
; ; 50 200 10000 | plastic enclosure:
AiPTB0104SA14.TB SOP14 | AiPTB0104
PCS/tube | tube/box | PCS/box | 8. 7mm>3.9mm
Pin spacing:1.27mm
Dimensions of
; ; 94 200 18800 | plastic enclosure:
AIPTB0104TA14.TB | TSSOP14 | AiPTB0104
PCS/tube | tube/box | PCS/box | 5.0mm>4.4mm
Pin spacing:0.65mm
Dimensions of
; ; 50 200 10000 | plastic enclosure:
AiIPTB0106SA16.TB SOP16 | AiPTB0106
PCS/tube | tube/box | PCS/box | 10.0mm>3.9mm
Pin spacing:1.27mm
Dimensions of
; ; 96 120 19200 | plastic enclosure:
AIPTB0106TA16.TB | TSSOP16 | AiPTB0106
PCS/tube | tube/box | PCS/box | 5.0mm>4.4mm
Pin spacing:0.65mm
Dimensions of
; ; 35 80 2800 plastic enclosure:
AiIPTB0108SA20.TB SOP20 | AiPTB0108
I I PCS/tube | tube/box | PCS/box | 12.8mmx>7.5mm
Pin spacing:1.27mm
Dimensions of
; ; 70 200 14000 | plastic enclosure:
AIPTB0108TA20.TB | TSSOP20 | AiPTB0108
I I PCS/tube | tube/box | PCS/box | 6.5mm>4.4mm Pin
spacing:0.65mm
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Reel packing specifications:

Part number

Packaging
form

Marking
code

Reel
guantity

Boxed reel
guantity

Notes

AIPTB0101GB236.TR

SOT23-6

DDXX

3000PCS/reel

30000PCS/box

Dimensions of
plastic enclosure:
2.9mmx1.6mm

Pin spacing:0.95mm

AIPTB0101GC363.TR

SOT363

DDXX

3000PCS/reel

30000PCS/box

Dimensions of
plastic enclosure:
2.1mmxL1.3mm

Pin spacing:0.65mm

AIPTB0102TA8.TR

TSSOP8

DEXX

6000PCS/reel

6000PCS/box

Dimensions of
plastic enclosure:
3.0mm>3.0mm

Pin spacing:0.65mm

AIPTB0102YA8.TR

VSSOP8

DEXX

3000PCS/reel

3000PCS/box

Dimensions of
plastic enclosure:
2.0mm>2.3mm

Pin spacing:0.50mm

AIPTB0104SA14.TR

SOP14

AiPTB0104

4000PCS/reel

8000PCS/box

Dimensions of
plastic enclosure:
8.7mm>3.9mm

Pin spacing:1.27mm

AIPTB0104TA14.TR

TSSOP14

AiPTB0104

5000PCS/reel

10000PCS/box

Dimensions of
plastic enclosure:
5.0mm>4.4mm

Pin spacing:0.65mm

AiPTB0106SA16.TR

SOP16

AIPTB0106

4000PCS/reel

8000PCS/box

Dimensions of
plastic enclosure:
10.0mm>3.9mm
Pin spacing:1.27mm

AIPTB0106TA16.TR

TSSOP16

AiPTB0106

5000PCS/reel

10000PCS/box

Dimensions of
plastic enclosure:
5.0mm>4.4mm

Pin spacing:0.65mm

AiPTB0108SA20.TR

SOP20

AiPTB0108

2000PCS/reel

4000PCS/box

Dimensions of
plastic enclosure:
12.8mmx>7.5mm
Pin spacing:1.27mm

AIPTB0108TA20.TR

TSSOP20

AiPTB0108

4000PCS/reel

8000PCS/box

Dimensions of
plastic enclosure:
6.5mm>4.4mm

Pin spacing:0.65mm

Note 1 : “XX” refers to variable content, meaning year and package batch serial number.
Note 2 : If the physical information is inconsistent with the ordering information, please refer to the actual

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

OE '\
%
An . Do (}o—‘
\—o{} o{} 4 Bn
AT Voo

Figure 1. Logic symbol (one channel)

2.2+ Pin Configurations

Veew [1] 14] Vece)
Veew [1] [ 6 ] Ve AL[2] 13] B1
] 5 A2[3] 12] B2
B2 |1 8 | B1 A3 E E B3
GND [ 2 5] OE
|: :l GND |Z zl Veee) A4 5] 10| B4
Veew [3] [ 6] OE n.c. [6 | [9]nc.
A 3] [4]8B A2 [4] [5] A1 GND [7] 8] OE
SOT23-6/SOT363 TSSOP8/VSSOP8 SOP14/TSSOP14
>g >§ AL[1] 20| B1
H @ Ve |Z E Veee)
AL [2) (13] B2 AL[1] 16] B1 A2 [3] 18] B2
A2 [3D (2] B2 Veew [ 2] [15] Vo) A3[4] 17| B3
s [ | es A2 [3] [14] B2 A4[5] 16] B4
A3 [4] [13] B3 A5 [6 | 15| B5
A4 [5) | gnpw | (10] B4 A4 5] [12] B4 A6 7] 14] B6
nc. [ 6) ﬂ @ ] ne. A5 [6 | [11] B5 A7[8] [13] B7
A6 [7] [10] B6 A8 9] [12] BS
=) OE [8] 9] GND OE [10] 1] GND
DHVQFN14 SOP16/TSSOP16 SOP20/TSSOP20
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2.3+ Pin Description
2.3.1, SOT23-6/SOT363

Pin No. Pin Name Description
1 Veew supply voltage A
2 GND ground (0V)
3 A data input or output (referenced to Vccay)
4 B data input or output (referenced to Vce))
5 OE output enable input (active HIGH; referenced to Vcca))
6 Vce) supply voltage B

2.3.2. TSSOP8/VSSOP8

Pin No. Pin Name Description
1 B2 data input or output (referenced to V)
2 GND ground (0V)
3 Veew supply voltage A
4 A2 data input or output (referenced to Vcca))
5 Al data input or output (referenced to Vcea))
6 OE output enable input (active HIGH; referenced to Vcca))
7 V) supply voltage B
8 Bl data input or output (referenced to V)

2.3.3. SOP14/TSSOP14/DHVQFN14

Pin No. Pin Name Description
1 Veen) supply voltage A
2 Al data input or output (referenced to Vccea))
3 A2 data input or output (referenced to Vcca))
4 A3 data input or output (referenced to Vcca))
5 Ad data input or output (referenced to Vcca))
6 n.c. not connected
7 GND ground (OV)
8 OE output enable input (active HIGH; referenced to Vcca))
9 n.c. not connected
10 B4 data input or output (referenced to Vccg))
11 B3 data input or output (referenced to Vccg))
12 B2 data input or output (referenced to V)
13 Bl data input or output (referenced to V)
14 Ve supply voltage B
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2.3.4, SOP16/TSSOP16

Pin No. Pin Name Description
1 Al data input or output (referenced to V)
2 Veen supply voltage A
3 A2 data input or output (referenced to Vcca))
4 A3 data input or output (referenced to Vecay)
5 Al data input or output (referenced to Vcea))
6 A5 data input or output (referenced to Vcca)
7 A6 data input or output (referenced to V)
8 OE output enable input (active HIGH; referenced to Vcca))
9 GND ground (0V)
10 B6 data input or output (referenced to Vceg))
11 B5 data input or output (referenced to Vceg))
12 B4 data input or output (referenced to Vceg))
13 B3 data input or output (referenced to Vccg))
14 B2 data input or output (referenced to Vceg))
15 Ve supply voltage B
16 B1 data input or output (referenced to Vceg))

2.3.5. SOP20/TSSOP20

Pin No. Pin Name Description
1 Al data input or output (referenced to Vcca))
2 Veen supply voltage A
3 A2 data input or output (referenced to Vcca))
4 A3 data input or output (referenced to Vcca))
5 A4l data input or output (referenced to Vcca))
6 A5 data input or output (referenced to Vccea))
7 A6 data input or output (referenced to Vcea))
8 A7 data input or output (referenced to Vcca))
9 A8 data input or output (referenced to Vcea))
10 OE output enable input (active HIGH; referenced to Vcca))
11 GND ground (0V)
12 B8 data input or output (referenced to V)
13 B7 data input or output (referenced to V)
14 B6 data input or output (referenced to V)
15 B5 data input or output (referenced to V)
16 B4 data input or output (referenced to V)
17 B3 data input or output (referenced to V)
18 B2 data input or output (referenced to V)
19 Vcee) supply voltage B
20 B1 data input or output (referenced to V)
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2.4, Function Table
Supply voltage Input Input/output
Ve Vee) OE A B
1.2V to Vccep) 1.65V to 5.5V L Z Z
1.2V to Vce) 1.65V to 5.5V H input or output output or input
GND GND X VA Z
Note:
[1] H=HIGH voltage level; L=LOW voltage level; X=don’t care; Z=high-impedance OFF-state.
[2] When either Vcca) Or Ve is at GND level, the device goes into power-down mode.
3. Electrical Parameter
3.1, Absolute Maximum Ratings
(Tamp=25°C, All voltage referenced to GND, unless otherwise specified)

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

input voltage \ - -0.5 +6.5 Y,
output voltage Vo Power-down or 3-state model™ -0.5 +6.5 Y,
Active modeMZIE] -0.5 | Vccot0.5 \Y,
input clamping current lik V<0V -50 - mA
output clamping current lok Vo<0V -50 - mA
output current lo Vo=0V to Vccold - 450 mA
supply current Icc lccea) OF lece) - 100 mA
ground current lenp - -100 - mA
storage temperature Tstg - -65 +150 T
total power dissipation Piot - - 500 mw
soldering temperature TL 10s 250 T

Note:

[1] The minimum input and minimum 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.

[3] Vccot+0.5V should not exceed 6.5V.
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3.2. Recommended operating conditions
Parameter Symbol Conditions Min. | Max. | Unit
supply voltage A Veen) - 1.2 3.6 \Y/
supply voltage B Vce) - 1.65 55 \Y/
input voltage V| - 0 55 \Y/
Power-down or 3-state mode; A port 0 3.6 \%
output voltage Vo Vcenwy=1.2V to 3.6V,
Veee)=1.65V to 5.5V B port 0 5.5 \Y
ambient temperature | Tamo - -40 +105 C
input transition rise Vcen=1.2V t0 3.6V, <
and fall rate AVAV Veog=1.65V 0 5.5V 40 | nsiv
Note:

[1] The A and B sides of an unused I/O pair must be held in the same state, both at Ve or both at GND.
[2] Ve must be less than or equal to Vec).

3.3+ Electrical Characteristics
3.3.1. DC Characteristics 1

(Tamp=25°C, voltages are referenced to GND (ground=0V), unless otherwise specified)

Parameter Symbol Conditions Min. | Typ. | Max. | Unit
HIGH-level _ _ o ) )
output voltage Von A port; Veew=1.2V; lo=-20uA 11 V
LOW-level ) A o ) )
output voltage Vor A port; Vee@=1.2V; 10=20uA 0.09 \%
inout leakage OE input; V=0V to 3.6V,
pcurrent 9 I Veen=1.2V to 3.6V, - - + uA
Vce@=1.65V to 5.5V
A or B port; Vo=0V or Vcco;
OFF-state output |, Vecw=1.2V 10 3.6V; : T Y
Veep)=1.65V to 5.5V
A porE V.lor Vo:9V to 3.6V; i i " UA
power-off leakage lose Veew)y=0V; Vec@)=0V to 5.5V
current B port; V, or Vo=0V to 5.5V ] ] 1 UA
Vcee)y=0V; Veen)=0V to 3.6V
. g OE input; Vcew=1.2V to 3.6V; ) )
input capacitance Ci Veom=1.65V 10 5.5V 5 pF
A port; Veenw=1.2V to 3.6V, i 5 i oF
input/output Cio Vce@)=1.65V to 5.5V
capacitance B port; Vcca)=1.2V to 3.6V; ] o ] -
Vee@e=1.65V to 5.5V P
Vcer)=1.8V - 10 - nA
Vcc(B):2.5V - 10 - nA
vV =1.2V
supply current | em Vcee)=3.3V - 10 - nA
it e Veoe)=5.0V - 10 = nA
Vcc(B):l.SV - 10 - nA
vV =1.5V
cew Veoe=2.5V - 10 - nA
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Vcee)=3.3V - 10 nA
Vce@)=5.0V - 10 nA
Vcee)=1.8V - 10 nA
Vcee)=2.5V - 10 nA

V =1.8V
cewy=18 Vee@=3.3V - 10 nA
Vcc(B):5.OV - 10 nA
Vcc(B):l.SV - - nA
Vcc(B):2.5V - 10 nA

V =2.5V
cow=2-3 Vee@=3.3V - 10 nA
Vcc(B):5.OV - 10 nA
Vcc(B):l.SV - - nA
Vcc(B):2.5V - - nA

V =3.3V
cewy=3:3 Vee=3.3V - 10 nA
Vcc(B):5.OV - 10 nA
Vcc(B):1.8V - 10 nA
Vcc(B):2.5V - 10 nA

V =1.2V
com Vee=3.3V - 20 nA
Vce@)=5.0V - 1050 nA
Vcep)=1.8V - 10 nA
Vcep)=2.5V = 10 nA

V =15V
o Veee=3.3V - 10 nA
Vcc(B):S.OV - 150 nA
Vcep)=1.8V - 10 nA
Vcep)=2.5V - 10 nA

| V =1.8V
«c® oy Veee=3.3V - 10 nA
Vce@)=5.0V - 350 nA
Vcer)=1.8V - - nA
Vcc(B):Z.SV - 10 nA

V =2.5V
cow=2-3 Vee=3.3V - 10 nA
Vcc(B):5.0V - 40 nA
Vcc(B):1.8V - - nA
Vcc(B):2.5V - - nA

Vv =3.3V
com=3:3 Veee=3.3V - | 10 nA
Vcc(B):5.0V - 10 nA
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3.3.2. DC Characteristics 2
(Tamb=-40°C to +85°C, voltages are referenced to GND (ground=0V), unless otherwise specified)

Parameter | Symbol Conditions Min. Typ. Max. Unit
HIGH-level A or B port and Veew=1.2V to 3.6V;
input Vi OE input Veee)=1.65V to 5.5V 0.65Vecy ) ) v
LOW-level A or B port and Veew=1.2V to 3.6V;
input Vi OE input Veee)=1.65V to 5.5V ) ) 0.3Veer |V
A port;
output Vou lo=-20UA"
voltage o= UA B port Voo 0.4 | - : Y,
Vcee)=1.65V to 5.5V '
A port;
LOW-level A or B port; Veew=14V to 3.6V; 0.4 \Y/
output VoL lo=20UA: -
voltage om e B port; - - 0.4 Y
Vcee)=1.65V to 5.5V ’
input OE input; V=0V to 3.6V,
leakage I Vcen=1.2V t0 3.6V, - - 2 UA
current Vcer)=1.65V to 5.5V
OFF-state A or B port; Vo=0V or Vcco;
output loz Veen=1.2V to 3.6V, - - 2 UA
current Vcer)=1.65V to 5.5V
Aport; Vi or Vo=0V to 3.6V, ) )
DIOWE'Oﬁ | Vee@w=0V; Veee=0V to 5.5V 2 UA
eakage OFF - — -
current B port; V, or Vo=0V to 5.5V, i i 4 UA

Veee)=0V; Veep)=0V to 3.6V

V|:0V or Vcc|; |o:0A

OE=LOW;
Veew=1.4V to 3.6V, - - 5 UA
Vcee)=1.65V to 5.5V
looia OE=HIGH;
“ Veen=1.4V to 3.6V, - - 5 UA
Voce=1.65V to 5.5V
Vcen=3.6V; Veer)=0V - - 2 UA
Vee@=0V; Veep)=5.5V - - 2 UA
hey lcc OE=LOW:
current - y
Veew=1.4V 1o 3.6V, - - 5 UA
Vcee=1.65V to 5.5V
lecs OE=HIGH;
® Veew=1.4V 1o 3.6V, - - 13 UA
Vcew=1.65V to 5.5V
Veen)=3.6V; Veee)=0V R - D) "
Veew=0V; Veee)=5.5V - - 2 UA
Vceny=1.4V to 3.6V, ) ]
lccaytlees) Veee=1.65V t0 5.5V 15 uA
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Note:

[1] Vcai is the supply voltage associated with the input.
[2] Vcco is the supply voltage associated with the output.

3.3.3. DC Characteristics 3
(Tamp=-40°C to +105°C, voltages are referenced to GND (ground=0V), unless otherwise specified)

Parameter | Symbol Conditions Min. Typ. Max. Unit
HI?:"J?VGI v A or B port and Vcen=1.2V to 3.6V, 0.65V. i i v
P IH OE input Veee=1.65V t0 5.5V -ooVeel
voltage
LOi\:]V-llﬁ[vel Vv A or B port and Vec@=1.2V 1o 3.6V; ) ) 0.35V Vv
P I OE input Veee=1.65V t0 5.5V o
voltage
A port;
- ' Vceo-0.4 - - \Y
HIGH level Aor B port; Veow=L4V t036v; | Voo
output VoH _ .
voltage lo=-20uA; B port; Veeo-0.4 ) ] V
Veee=1.65V to 5.5V ceo
A port;
- ' - - 4 \Y
LOW-level A or B port: Veew=14V 10 3.6V, 0
output VoL _ .
volta lo=20uA; B port;
ge ’ - - 0.4 V
Vee@=1.65V to 5.5V
input OE input; V=0V to 3.6V,
leakage I Veew=1.2V to 3.6V, - - 15 UA
current Vce=1.65V to 5.5V
OFF-state A or B port; Vo=0V or Vcco;
output loz Vcew=1.2V to 3.6V, - - #0 UA
current Vce@=1.65V to 5.5V
Aport; V, or Vo=0V to 3.6V; ) )
pIOeV;-/E;éoeﬁ | Vcenw=0V; Veee=0V to 5.5V H0 UA
OFF
current B port; V, or Vo=0V to 5.5V, ) ) 40 UA
Veew)=0V; Veen)=0V to 3.6V
V=0V or Vcc|; 10=0A
OE=LOW;
Veew=1.4V to 3.6V, - - 15 uA
Vcee=1.65V to 5.5V
leca OE=HIGH;
& Veew=1.4V 10 3.6V; - - 20 UA
Vcc(B)=1.65V to 5.5V
suppl
CUI[’)I‘[()EI'¥[ lcc Vcen=3.6V; Veee)=0V - - 15 uA
Vcew=0V; Veee)=5.5V - - -15 uA
OE=LOW;
Vcew=1.4V to 3.6V, - - 20 UA
Vcc(B)=1.65V to 5.5V
lcc)
OE=HIGH;
Vcc(A)=1.4V to 3.6V; - - 65 uA
Vcer=1.65V to 5.5V
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Vee@w=3.6V; Vece=0V - _ 15
Veep)=0V, Vecp)=5.5V _ N 15
\Y =1.4V to 3.6V,
lccaytlce) V((::cc((:))Zl.GSV to 5.5V B - 70

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

3.3.4. AC Characteristics 1™
(Tamv=25C, Vcca)=1.2V, voltages are referenced to GND (ground=0V), unless otherwise specified)

. Veee) .
Parameter Symbol Conditions 18V Y 33V 50V Unit
propagation t AtoB 6.9 5.6 5.1 49 ns
delay P Bto A 7.1 5.8 5.0 5.1 ns
enable time ten OEto A, B 500 500 500 500 ns
OEto A;
no external load? 14.5 14.5 14.5 14.5 ns
. . OE to B;
disable time tais no external load®? 12.2 10.1 9.3 8.7 ns
OE to A, see Figure 4 87 87 87 87 ns
OE to B; see Figure 4 98 71 101 68 ns
transition time ¢ A port 4.2 4.2 4.2 4.2 ns
‘ B port 2.7 2.0 1.7 15 ns
outpi?rtnsékew tsk(o) between channelsl 1.4 0.7 0.6 0.5 ns
pulse width tw data inputs 13 13 13 13 ns
data rate fata - 60 60 60 60 Mbps
Note:

[1] tpa is the same as tpLr and tewL.
ten is the same as tpz. and tpzp.
tais IS the same as tpLz and tpHz.
ty is the same as tryL and tro
[2] These values are guaranteed by design.
[3] Skew between any two outputs of the same package switching in the same direction.
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3.3.5. AC Characteristics 2
(Tamb=-40°C to +85°C, voltages are referenced to GND (ground=0V), unless otherwise specified)

Vee)
Parameter Symbol Conditions 1.8v#0.15V 2.5V#).2V 3.3V#).3V 5.0V#.5V | Unit
Min. \ Max. | Min. \ Max. | Min. \ Max. | Min. \ Max.
VCC(A):l.5ViD.1V
propagation ¢ AtoB 14 | 114 | 12 8.0 11 6.7 0.8 6.2 ns
delay P Bto A 0.9 108 | 0.7 8.3 0.4 7.8 0.3 7.2 ns
enable time ten OEtoA,B - 1.0 - 1.0 - 1.0 - 1.0 ns
e 0f o | 37 | 180 | 37 | 180 | 37 | 180 | 37 | 180 | ns
disable time tai OEtoB; 37 | 195 | 35 | 150 | 30 | 180 | 17 | 115 | ns
no external load!
OE to A, see Figure 4 - 100 - 100 - 100 - 100 ns
OE to B; see Figure 4 - 150 - 105 - 150 - 105 ns
transition time t A port 0.8 6.5 0.8 6.3 0.8 6.3 0.8 6.3 ns
B port 1.0 7.3 0.7 4.9 0.7 4.6 0.6 4.6 ns
OUtF;?r:qsekeW tsk(o) between channelst! - 2.6 - 1.9 - 1.6 - 1.3 ns
pulse width tw data inputs 20 - 20 - 20 - 20 - ns
data rate faata - - 50 - 50 - 50 - 50 | Mbps
Vcc(A)=l.8ViD.15V
propagation ¢ AtoB 16 | 108 | 14 7.9 13 6.2 12 5.3 ns
delay P Bto A 15 9.2 13 7.2 0.8 6.3 0.5 5.8 ns
enable time ten OEtoA B - 1.0 - 1.0 - 1.0 - 1.0 ns
OE o A; 29 [ 130 | 29 | 130 | 29 | 130 | 29 | 130 | ns
no external load!
disable time tais OE to B; 40 | 180 | 30 | 130 | 25 | 115 | 15 | 95 | ns
no external load?
OE to A, see Figure 4 - 120 - 120 - 120 - 120 ns
OE to B; see Figure 4 - 150 - 105 - 150 - 105 ns
transition time f A port 0.7 51 0.7 5.0 1.0 5.0 0.7 5.0 ns
B port 1.0 7.3 0.7 5.0 0.7 3.9 0.6 3.8 ns
output skew tsk(o) between channelsf - 0.8 - 0.7 - 0.6 - 0.6 ns
pulse width tw data inputs 19 - 17 - 17 - 17 - ns
data rate faata - - 52 - 60 - 60 - 60 | Mbps
Vcc(A):Z.SVﬂ.ZV
propagation ¢ AtoB - - 11 7.5 1.0 5.2 0.9 4.2 ns
delay P Bto A - - 10 | 56 | 06 | 50 | 03 | 42 | ns
enable time ten OEto A/ B - - - 1.0 - 1.0 - 1.0 ns
a0 | - | - | 25| 80| 25 | 80 | 25 | 80 | ns
disable time tais no eSS;ZIBI(’)ad[Z] - - 2.0 115 2.8 9.5 1.2 8.0 ns
OE to A, see Figure 4 - - - 85 - 85 - 85 ns
OE to B; see Figure 4 - - - 105 - 150 - 100 ns
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transition time ‘ A port - - 0.8 3.6 0.6 3.6 0.5 3.5 ns
! B port - - 06 | 49 | 07 | 39 | 06 | 32 | ns
OUtptliJ;]zkeW tsk(o) between channelstl - - - 0.4 - 0.3 - 0.3 ns
pulse width tw data inputs - - 13 - 10 - 10 - ns
data rate foata - - - - 80 - 100 - 100 | Mbps
VCC(A):3.3ViD.3V
propagation ¢ AtoB - - - - 0.9 4.8 0.8 3.9 ns
delay P BtoA - - - - 05 | 43 | 02 | 37 | ns
enable time ten OEtoA,B - - - - - 1.0 - 1.0 ns
OEto A;
no external load!?! ) i i i 211765 1 20 | 65 ns
. . OE to B;
disable time tais no external load@ - - - - 1.0 8.5 1.7 7.0 ns
OE to A; see Figure 4 - - - - - 125 - 125 ns
OE to B; see Figure 4 - - - - - 150 - 100 ns
transition time ¢ A port - - - - 0.5 3.0 0.5 3.0 ns
! B port - - - - 07 | 39 | 06 | 32 | ns
OUtF;liJr:qsekeW tsk(o) between channelsfl - - - - - 0.4 - 0.3 ns
pulse width tw data inputs - - - - 9.0 - 9.0 - ns
data rate fdata - - - - - - 110 - 110 | Mbps
Note:
[1] tpa is the same as tpy and tpHL.
ten is the same as tpz. and tpz.
tais is the same as tpi z and tpnz.
t; is the same as tru and trin
[2] These values are guaranteed by design.
[3] Skew between any two outputs of the same package switching in the same direction.
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Tab: 835-12 rev:B3 Number: AiIPTB010X-AX-LJ-JOO3EN

3.3.6. AC Characteristics 3
(Tamb=-40°C to +105°C, voltages are referenced to GND (ground=0V), unless otherwise specified)

Vee)
Parameter Symbol Conditions 1.8v#0.15V 2.5V#).2V 3.3V#).3V 5.0V#.5V | Unit
Min. \ Max. | Min. \ Max. | Min. \ Max. | Min. \ Max.
VCC(A):l.5ViD.1V
propagation ¢ AtoB 14 | 119 | 12 9.0 11 7.3 0.8 6.5 ns
delay P Bto A 0.9 10.9 0.7 8.8 0.4 7.9 0.3 7.7 ns
enable time ten OEtoA,B - 1.0 - 1.0 - 1.0 - 1.0 ns
e 10f o | 37 | 190 | 37 | 190 | 37 | 190 | 37 | 190 | ns
disabletime | tas OE to B; 37 |2200| 35 | 160 | 30 | 140 | 17 | 125 | ns
no external load!
OE to A, see Figure 4 - 105 - 105 - 105 - 105 ns
OE to B; see Figure 4 - 155 - 110 - 155 - 105 ns
transition time t A port 0.8 8.1 0.8 7.9 0.8 7.9 0.8 7.9 ns
B port 1.0 9.1 0.7 6.1 0.7 5.8 0.6 5.8 ns
OUtF;?r:qsekeW tsk(o) between channelst! - 2.6 - 1.9 - 1.6 - 1.3 ns
pulse width tw data inputs 25 - 25 - 25 - 25 - ns
data rate faata - - 40 - 40 - 40 - 40 | Mbps
Vcc(A)=l.8ViD.15V
propagation ¢ AtoB 16 | 111 | 14 8.1 13 6.5 12 5.5 ns
delay P Bto A 15 9.6 1.2 7.8 0.8 6.6 0.5 6.3 ns
enable time ten OEtoA B - 1.0 - 1.0 - 1.0 - 1.0 ns
OE o A; 29 | 140 | 29 | 140 | 29 | 140 | 29 | 140 | ns
no external load!
disable time tais OE to B; 40 | 205 | 30 | 145 | 25 | 125 | 15 | 105 | ns
no external load?
OE to A, see Figure 4 - 125 - 125 - 125 - 125 ns
OE to B; see Figure 4 - 150 - 105 - 150 - 105 ns
transition time f A port 0.8 6.4 0.7 6.3 1.0 6.3 0.7 6.3 ns
B port 1.0 9.1 0.7 6.3 0.7 49 0.6 4.8 ns
output skew tsk(o) between channelsf - 0.8 - 0.7 - 0.6 - 0.6 ns
pulse width tw data inputs 22 - 18 - 18 - 18 - ns
data rate faata - - 45 - 55 - 55 - 55 | Mbps
Vcc(A):Z.SVﬂ.ZV
propagation ¢ AtoB - - 11 7.6 1.0 5.8 0.9 4.4 ns
delay P Bto A - - 10 | 71 | 06 | 51 | 03 | 48 | ns
enable time ten OEto A/ B - - - 1.0 - 1.0 - 1.0 ns
a0 | - | - | 25| 90 | 25 | 90 | 25 | 90 | ns
disable time tais o egfrr?;l?éa 42 - - 20 | 130 | 28 | 105 | 12 | 85 | ns
OE to A, see Figure 4 - - - 85 - 85 - 85 ns
OE to B; see Figure 4 - - - 105 - 150 - 100 ns
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transition time ¢ A port - - 0.8 4.5 0.6 45 0.5 4.4 ns
! B port - - 06 | 61 | 07 | 49 | 06 | 40 | ns
OUtptliJ;]zkeW tsk(o) between channelstl - - - 0.4 - 0.3 - 0.3 ns
pulse width tw data inputs - - 13 - 13 - 13 - ns
data rate foata - - - - 75 - 80 - 80 | Mbps
VCC(A):3.3ViD.3V
propagation i AtoB - - - - 0.9 5.3 0.8 4.2 ns
delay pd Bto A - - - - 05 | 44 | 02 | 40 ns
enable time ten OEtoA,B - - - - - 1.0 - 1.0 ns
OEto A;
no external load!?! ) i i i 2170 20 1 70 ns
. . OE to B;
disable time tais no external load@ - - - - 1.0 9.5 1.7 7.5 ns
OE to A; see Figure 4 - - - - - 125 - 125 ns
OE to B; see Figure 4 - - - - - 150 - 100 ns
transition time ¢ A port - - - - 0.5 3.8 0.5 3.8 ns
' B port - - ; - 07 | 49 | 06 | 40 | ns
OUtF;liJr:qsekeW tsk(o) between channelsfl - - - - - 0.4 - 0.3 ns
pulse width tw data inputs - - - - 10 - 10 - ns
data rate fdata - - - - - - 100 - 100 | Mbps

Note:
[1] tpa is the same as tpLn and tpHL.
ten is the same as tpz. and tpz.
tais is the same as tpi z and tpnz.
t; is the same as tru and trin
[2] These values are guaranteed by design.
[3] Skew between any two outputs of the same package switching in the same direction.
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Tab: 835-12 rev:B3 Number: AiIPTB010X-AX-LJ-JOO3EN

3.3.7. Typical Power Dissipation Capacitance
(Tamv=25"C, voltages are referenced to GND (ground=0V), unless otherwise specified)

Veen
- 12V | 1.2V | 15V | 1.8V | 25V | 25V 3.3V .
Parameter | Symbol Conditions ‘ ‘ ‘ V‘ ‘ ‘ Unit
CC(B)
1.8V | 5.0V | 1.8V | 1.8V | 25V | 5.0V | 3.3V to 5.0V

A port:

(direction A to B) 7.0 6.5 7.2 7.6 7.6 7.0 8.0 pF
A port:

outputs (direction B to A) 9.6 10.0 9.8 10.1 | 105 | 10.3 10.8 pF
enabled; B rort
OE=V, port:

ce®) (direction A to B) 23.3 | 287 | 231 | 231 | 23.7 | 25.9 25.9 pF
B port:

power (direction B to A) 178 | 255 | 171 | 168 | 174 | 21.0 20.5 pF
dissipation Crp A vort
capacitance port:

p (direction A to B) 0.2 0.2 0.2 0.3 0.3 0.3 0.3 pF
A port:

outputs (direction B to A) 001 | 001 | 001 | 0.00 | 0.01 | 0.01 0.01 pF
disabled,; B rort
OE=GND port.

(direction A to B) 0.01 | 0.02 | 0.01 | 0.00 | 0.01 | 0.01 0.01 pF
B port:

(direction B to A) 0.2 0.3 0.2 0.2 0.3 0.3 0.3 pF

Note:
[1] Cep is used to determine the dynamic power dissipation (Pp in uW).
PD:CPDWCCZ><fi>4\|+Z(C|_><Vcc2><fo) where:
fi=input frequency in MHz; fo=output frequency in MHz;
C.=load capacitance in pF; Vcc=supply voltage in V;
N=number of inputs switching; Y(CL >V cc?>f,)=sum of the outputs.
[2] fi=10MHz; Vi=GND to Vcc; t=ti=1ns; C.=0pF; R =0Q.
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4. Testing Circuit
4.1, AC Testing Circuit

- tw >
Vi—s%
negative
pulse Vi VM
oV 10%
—>‘ t; L— —>‘ t, -
—>‘ t ’4— —>‘ t; -
Vi 90%
positive
pulse Vi Vi
OV —L0% R

tw

A

Vexr
Vee

| R,

Vi

= LA M

Figure 2.Test circuit for measuring switching times
All input pulses are supplied by generators having the following characteristics:
PRR<10MHz; Zo=50Q; dV/dt=1.0V/ns.
R_=Load resistance.
Cr=Load capacitance including jig and probe capacitance.
Vexrt=External voltage for measuring switching times.
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4.2, AC Testing Waveforms

V
An,Bn S

input \VM
GND
— tpHL tF’LH

Vo 90% A
Bn,An
output Vi i

VoL N 10%

—> et trin

Figure 3. The data input (An, Bn) to data output (Bn, An) propagation delay times

T [

OE input \VM /
GND
—tpLz —™ —  tpz |-
Vboo
output
LOW-to-OFF Vm
OFF-to-LOW
VoL 7 Vx
——1tpyz—> - tpzy
output Von N Vy
HIGH-to-OFF
OFF-to-HIGH Vu
GND
outputs outputs outputs
enabled disabled enabled
Figure 4. 3-state enable and disable times
4.3, Measurement Points
Supply voltage Input Output
Vcco Vwm Vm Vx Vy
1.2V 0.5Vce 0.5Vcco Vo,+0.1V Von-0.1V
1.5v+4.1V 0.5Vce 0.5Vcco Vo, +0.1V Voun-0.1V
1.8Vv#40.15V 0.5Vce 0.5Vcco Vo,+0.15V Vonu-0.15V
2.5V+H).2V 0.5Vce 0.5Vcco Vo,+0.15V Vonu-0.15V
3.3vH#.3V 0.5Vce 0.5Vceo VoL+0.3V Von-0.3V
5.0vi#.5Vv 0.5Vce 0.5Vceo VoL+0.3V Von-0.3V
Note:
[1] Vcai is the supply voltage associated with the input.
[2] Vcco is the supply voltage associated with the output.
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4.4, Test Data
Supply voltage Input Load VExT
Veen Vcep) V| At/IAV CL RL trLH, tHL | tPzH, tPHZ | tPzL, tPLZ
1.2Vt 3.6V | 1.65V1t055V | Vca | <1.0ns/V | 15pF 510,\5?2 open open 2Vcco

Note:

[1] Vcai is the supply voltage associated with the input.
[2] For measuring data rate, pulse width, propagation delay and output rise and fall measurements,
R=1MQ. For measuring enable and disable times, R =50KQ.
[3] Vcco is the supply voltage associated with the output.

5. Typical Application Circuit And Application Note

5.1, Applications

Voltage level-translation applications. The AiIPTB010X can be used to interface between devices or
systems operating at different supply voltages. See Figure 5 for a typical operating circuit using the

AiPTB010X.

1.8V -
L.luk

1.8V VDD(A) VDD(B)
OE
SYSTEM .
CONTROLLER AaRBV10X
DATA les{ A Ble>

3.3V

SYSTEM

DATA

5.2, Architecture

Figure 5. Typical operating circuit

’ 3.3V
lo.luF

I

The architecture of the AiPTB010X is shown in Figure 6. The device does not require an extra input signal
to control the direction of data flow from A to B or from B to A. In a static state, the output drivers of the
AIPTB010X can maintain a defined output level, but the output architecture is designed to be weak, so that
they can be overdriven by an external driver when data on the bus starts flowing in the opposite direction.
The output one shots detect rising or falling edges on the A or B ports. During a rising edge, the one shots
turn on the PMOS transistors (T1, T3) for a short duration, accelerating the low-to-high transition.
Similarly, during a falling edge, the one shots turn on the NMOS transistors (T2, T4) for a short duration,
accelerating the high-to-low transition. During output transitions the typical output impedance is 70Q at
Vceo=1.2V to 1.8V, 50 Q at Vcco=1.8V to 3.3V and 40Q at Vcco=3.3V 10 5.0V.
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Vo) Vo)
ONE
I_
SHOT T1||_’_
I_
; 4KQ
1
Dot
I_
ONE
— SHOT ONE T2|H
| T3 SHOT H
' i . aa
4kQ ; =
A | ,' <>< :><Il B
_I
j|T4 ONE
SHOT

Figure 6. Architecture of AiPTB010X I/O cell (one channel)

5.3+ Input Driver Requirements
For correct operation, the device driving the data 1/0Os of the AIPTB010X must have a minimum drive
capability of 22mA See Figure 7 for a plot of typical input current versus input voltage.

I
V+/4kQ

“(Vo-V1)/4kQ

V: input threshold voltage of the AiPTB010X (typically Vcci/2).
Vp: supply voltage of the external driver.
Figure 7. Typical input current versus input voltage graph
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5.4, Power Up

During operation Vcc(a) must never be higher than Vcce), however during power-up Veca=2Vecee) does
not damage the device, so either power supply can be ramped up first. There is no special power-up
sequencing required. The AiPTB010X includes circuitry that disables all output ports when either Vcca)
or Vceep) is switched off.

5.5, Enable And Disable

An output enable input (OE) is used to disable the device. Setting OE=LOW causes all 1/0s to assume the
high-impedance OFF-state. The disable time (tqis with no external load) indicates the delay between when
OE goes LOW and when outputs actually become disabled. The enable time (ten) indicates the amount of
time the user must allow for one one-shot circuitry to become operational after OE is taken HIGH. To
ensure the high-impedance OFF-state during power-up or power-down, pin OE should be tied to GND
through a pull-down resistor, the minimum value of the resistor is determined by the current-sourcing
capability of the driver.

5.6+ Pull-up Or Pull-down Resistors On I/O Lines

As mentioned previously the AIPTB010X is designed with low static drive strength to drive capacitive
loads of up to 70pF. To avoid output contention issues, any pull-up or pull-down resistors used must be
kept higher than 50kQ. For this reason the AiPTB010X is not recommended for use in open drain driver
applications such as 1-Wire or I°C. For these applications, the AIPTB010X level translator is
recommended.
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6. Package Information

6.1, SOT23-6
D
0
b B
- - 0. 200
|
|
’ =
5 — —-—}-—— — ——,——————
| |
g o
i
A jimgy
\ ! 7 1 1
Symbo Dimensions In Millimeters Dimensions In Inches
Min. Max. Min. Max.
A 1.050 1.250 0.041 0.049
A1 0.000 0.100 0.000 0.004
A2 1.050 1.150 0.041 0.045
b 0.300 0.500 0.012 0.020
C 0.100 0.200 0.004 0.008
D 2.820 3.020 0.111 0.119
E1 1.500 1.700 0.059 0.067
E 2.650 2.950 0.104 0.116
e 0.950(BSC) 0.037(BSC)
el 1.800 2.000 0.071 0.079
L 0.300 0.600 0.012 0.024
0 0° 8° 0° 8°
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6.2« SOT-363
] ]
e )
I B
T T T A
T 14T 1T By
B | 1 ‘ ‘ B . | J'(
b ‘ 0. 20
Svmbol Dimensions In Millimeters Dimensions In Inches
y Min. Max. Min. Max.
A 0.900 1.100 0.035 0.043
A1 0.000 0.100 0.000 0.004
A? 0.900 1.000 0.035 0.039
b 0.150 0.350 0.006 0.014
c 0.080 0.150 0.003 0.006
D 2.000 2.200 0.079 0.087
E 1.150 1.350 0.045 0.053
E1 2.150 2.450 0.085 0.096
e 0.650 TYP. 0.026 TYP.
el 1.200 | 1.400 0.047 | 0.055
L 0.525 REF. 0.021 REF.
L1 0.260 0.460 0.010 0.018
0 0° 8° 0° 8°
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Tab: 835-12

6.3. TSSOP8

e |
| ﬁu.z Y
I S— YU A (*y)
;::n1ndvlam L] |
| |
48
¢ L |_ K
I B
'f ey
1 !I:l H4 detail X
|E| - -—Ib )
p
UNIT m‘; Ay | Ap | A3 [ b | e | DM | EM | o [Hg | L | Ly | v w y |z | @
0.15 | 095 038 | 0.18 | 31 | 34 41 0.47 070 | 8°
mm 1T 000|075 | %% | 022 | 00s | 20 | 20 | %% | a9 | ©5 |oaa| %2 |91 | O |gas | o
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6.4. VSSOP8
—.—A——-
5 — a1 =
i— I%‘:T 5 A2 = [via[A]
Q| = * CONTROLLING DIMENSION : MM
1 HHH —V
— T SYMBOL MILLIMETER
MIN. | NOM. | MAX.
A |——=|-==]1.00
i w Al | 0.00|-—=]0.15
Pin 1 jndex 1 A2 | 0.60|0.75|0.85
@ A3 | ———|012]-—-
Q 0.19 |0.20 | 0.21
1 1 H 0.17 [0.22 | 0.27
I;‘:‘ Hj ':‘ % ¢ |0.08|---|023
—l——b(8x)
——a
1.90 |2.00 | 2.10
£ 2.20 |2.30 | 2.40
TOP VIEW SIDE VIEW HE | 3.00(3.10 | 3.20
[ 0.50 bsc
- L 0.40 bsc
S
7/ N L1 |0.15 [-—-]0.40
N, \ vy |——-|o10[--—-
[ [ LT v |[-—-]o.20]-—
i — T | \_ 7 w | -——|0.08|——-
\ ! z 0.10 | === 0.40
I I I I I I \ / 8 o | —| &
e | ME N f %
A3
DETIAL Z
SIDE VIEW
NOTES
1.0 COPLANARITY APPLIES TO LEADS, CORNER LEADS AND
DIE ATTACH PAD.
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8.73+010
ETM PEG
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i SIEYIS
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» 1
"
= = |
& S wﬂ
= = =
in - [ %]
. 1.00 :
g 2.,
o5
i
=
=2
=
|
| I
[
- ‘ 5
R 1.27 0.406 &
& J =
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6.6~ TSSOP14

' = 4 = MILLIMETER
| | SYMBOL
— MIN | MAX

A | _ |12
Al 005 | 013
A2 090 | 1.05
H H H H H | Al 039 | 049

| b | 020 ] 030
bl | 049 | 025
I 013 | 0.19
cl 0.12 0.14
I S —=z D 486 | 5.00
El 430 | 4.50

' E | 620 | 6.60
‘é}’ | e 0.63BSC
. ' i L 045 | 075
E H H L1 1.00BSC

B B _I . 8 0 g

=

h

bl

O O Y

%/%
___'_,_,-o-"""'-\/ ol o
BASE METAL /A

T WITH PLATING

SECTION B-B

S
i

i
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6.7 SOP16

[

1 oon0fdfnn

r———

"
\

&
t HHHHH ITI“LTJ 5

£

Dimensions In Millimeters Dimensions In Inches
Sywbo| Min Max Min Max
A 1.330 1. 750 0. 033 0. D63
Al 0.100 0. 230 0. 004 0.010
A2 1.3a0 1.950 0. 033 0. D61
b 0. 330 0.510 0.013 0. 020
c 0.170 0. 250 0.007 0.010
D 9_800 10. 200 0. 386 0.402
E 3. 800 4. 000 0.130 0.137
El 2. 800 6. 200 0.228 0.244
e 1. 270 (BSC) 0. 050 (BSC)
L 0. 400 1. 270 0. 016 0.030
f 0° g 0° g
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6.8« TSSOP16

J MILLIMETER
= [ SYMBOL
<< & MIN | NOM | MAX
[I l:l I:] D [: D= 55
M !—'_—- \ A - — 1.20
Al 0.05 0.15

A2 0.90 | 1.00 [ 1.05
A3 039 | 044 | 049

b b 0.20 — 0.28
0.19 | 022 | 0.25

IT
o
=

¢ 013 | _ | o017

; ek gl o el 012 | 013 | 0.14

BASE METAL D 490 | 5.00 | 5.10

. E 6.20 | 6.40 | 6.60

i, a o Caa WITH PLATING El~ | 430 | 440 | 450
SECTION B-B e 0.65BSC

I
$ L 045 | 060 ] 0.75
| L1 1.00BSC

iy O

I
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6.9, SOP20

|~

rRAARRRAARR oL

' ]
AN
U |
r = | = S L , Wl "/'
(N )
el
R ] —
| j
—_ I + } ) T
S g TN
Dimensions In Millimeters Dimensions In Inches
Symbol . .
Min Max Min Max
A 2350 2650 0.093 0.104
Al 0.100 0.300 0.004 0.012
A2 2100 2500 0.083 0.098
b 0.330 0.510 0.013 0.020
C 0.204 0.330 0.008 0.013
D 12.520 13.000 0.493 0.512
E 7.400 7600 0. 291 0.299
E1 10.210 10610 0.402 0.418
e 1. 270 (BSG) 0.050 (BSC)
L 0.400 1.270 0.016 0.050
0 0° 8° 0° 8°
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6.10. TSSOP20
h —-’i‘-— A

1R A

~

IT1

ill

1 -
= m
! |
ul | i
PIN 1 A2
A
C
D - |
| i
P
[ DETAIL A
\ J L N—
H | 1
HA |l *
_.__L_}'I.l
Dimensions In Millimeters Dimensions In Inches
Svmbol
Min Max Min Max
D 6. 400 G. G600 0. 2582 0. 259
E 4. 300 4, 500 0. 169 0. 177
b 0. 190 0. 300 0. 007 0,012
c 0. 090 0. 200 0. 004 0. 008
E1l 6. 250 6. 550 0. 246 0. 258
A 1. 200 0. 047
A 0. 8200 1. 000 0. 031 0. 039
Al 0. 050 0. 150 0. 002 0. 006
e 0. 65 (BSC) 0. 026 (B5C)
L 0. 500 |  o0.700 o.oz0 | o0.o028
H D.25{(TYP) 0.01{TYP)
p - [ - - [ -
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Number: AiPTB010X-AX-LJ-JO03EN

Tab: 835-12

rev:B3

7. Statements And Notes
7.1, The name and content of Hazardous substances or Elements in the product

Hazardous substances or Elements

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

Recommended carefully reading this information before the use of this product;

The information in this document are subject to change without notice;

This information is using to the reference only, the company is not responsible for any loss;

The company is not responsible for the any infringement of the third party patents or other rights of

the responsibility.
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