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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 Veee)). Veca) €an be supplied at any voltage between
1.2V and 3.6V and V¢ 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 Vcc(a) and pins Bn are referenced to Vecg). 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 loge circuitry disables the output, preventing the damaging
backflow current through the device when it is powered down.

Features:

® Wide supply voltage range:

Veeny: 1.2V 1o 3.6V

Vece): 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 +125°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 d g TUt?t tube Boxi_c: Notes
orm code quantity quantity guantity
Dimensions of
100 200 20000 | Plastic enclosure:
AIPTB0102TA8.TB | TSSOPS8 DEXX
PCS/tube | tube/box | PCS/box | 30mM>S.0mm
in spacing:
0.65mm
Dimensions of
; 50 200 10000 | plastic enclosure:
AiPTB0104SA14.TB SOP14 TB0104
I PCS/tube | tube/box | PCS/box | 8.7mm>3.9mm
Pin spacing:1.27mm
Dimensions of
; 96 200 19200 | plastic enclosure:
AIPTB0104TA14.TB | TSSOP14 TB0104
PCS/tube | tube/box | PCS/box | 5.0mm>4.4mm
Pin spacing:0.65mm
Dimensions of
; 50 200 10000 | plastic enclosure:
AiIPTB0106SA16.TB SOP16 TB0106
PCS/tube | tube/box | PCS/box | 10.0mm>3.9mm
Pin spacing:1.27mm
Dimensions of
; 96 200 19200 | plastic enclosure:
AIPTB0106TA16.TB | TSSOP16 TB0106
I PCS/tube | tube/box | PCS/box | 5.0mm>4.4mm
Pin spacing:0.65mm
Dimensions of
AIPTBO108SA20.TB | SOP20 | TBO108 35 80 2800 | plastic enclosure:
PCS/tube | tube/box | PCS/box | 12.8mmx>7.5mm
Pin spacing:1.27mm
Dimensions of
: 70 200 14000 | plastic enclosure:
AIPTB0108TA20.TB | TSSOP20 TB0108 .
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
quantity

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:
2.1mmx>1.3mm

Pin spacing:0.65mm

AIPTB0102TA8.TR

TSSOP8

DEXX

3000PCS/reel

3000PCS/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

TB0104

4000PCS/reel

8000PCS/box

Dimensions of
plastic enclosure:
8.7mm>3.9mm

Pin spacing:1.27mm

AIPTB0104TA14.TR

TSSOP14

TB0104

5000PCS/reel

10000PCS/box

Dimensions of
plastic enclosure:
5.0mm>4.4mm

Pin spacing:0.65mm

AiPTB0106SA16.TR

SOP16

TB0106

4000PCS/reel

8000PCS/box

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

AIPTB0106TA16.TR

TSSOP16

TB0106

5000PCS/reel

10000PCS/box

Dimensions of
plastic enclosure:
5.0mm>4.4mm

Pin spacing:0.65mm

AiPTB0108SA20.TR

SOP20

TB0108

2000PCS/reel

2000PCS/box

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

AIPTB0108TA20.TR

TSSOP20

TB0108

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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Tab: 835-12-B4 Number: AiPTB010X-AX-LJ-JOO3EN
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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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ll Wuxi I-CORE Electronics Co., Ltd.

2.3, Pin Description
2.3.1, SOT23-6/SOT363

Pin No. Pin Name Description
1 Veen) supply voltage A
2 GND ground (OV)
3 A data input or output (referenced to Vcca)
4 B data input or output (referenced to Vcc))
5 OE output enable input (active HIGH; referenced to Vcc(a))
6 Ve supply voltage B

2.3.2. TSSOP8/VSSOP8

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

2.3.3. SOP14/TSSOP14/DHVQFN14

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

2.3.5. SOP20/TSSOP20

Pin No. Pin Name Description
1 Al data input or output (referenced to Vecay)
2 Veen) supply voltage A
3 A2 data input or output (referenced to Vecay)
4 A3 data input or output (referenced to Vecay)
5 Ad data input or output (referenced to Veca)
6 A5 data input or output (referenced to Veca)
7 A6 data input or output (referenced to Veca)
8 A7 data input or output (referenced to Veca)
9 A8 data input or output (referenced to Vcc(a)
10 OE output enable input (active HIGH; referenced to Vcca))
11 GND ground (0V)
12 B8 data input or output (referenced to Vcc))
13 B7 data input or output (referenced to Vcc))
14 B6 data input or output (referenced to Vcc))
15 B5 data input or output (referenced to Vccg))
16 B4 data input or output (referenced to Vcc))
17 B3 data input or output (referenced to Vcc))
18 B2 data input or output (referenced to Vcc))
19 Veee) supply voltage B
20 B1 data input or output (referenced to Vcc))
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2.4, Function Table

Supply voltage Input Input/output
Veen Veee) OE A B
1.2V to Ve 1.65V to 5.5V L Z Z
1.2V 10 Vi) 1.65V to 5.5V H input or output output or input
GND GND X Z Z

Note:

[1] H=HIGH voltage level; L=LOW voltage level; X=don’t care; Z=high-impedance OFF-state.
[2] When either Vcc(a) Or Ve is at GND level, the device goes into power-down mode.

3. Electrical Parameter

3.1, Absolute Maximum Ratings
(Tamo=25C, All voltage referenced to GND, unless otherwise specified)

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

input voltage V, e -0.5 +6.5 Vv
output voltage Ve Power-down or 3-state mode! | -0.5 +6.5 Vv
Active mode*?IE! 05 | Veeot05 |V
input clamping current Ik V<0V -50 - mA
output clamping current lok V<0V -50 - mA
output current o Vo=0V to Veeol - 450 mA
supply current lce lccea) OF lece) - 100 mA
ground current lenD - -100 - mA
storage temperature Tsyg - -65 +150 C
total power dissipation Piot - - 500 mw
soldering temperature T 10s 260 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] Vccot0.5V 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 Ve - 1.65 5.5 \Y

input voltage V, - 0 5.5 \Y
Power-down or 3-state mode, A port 0 3.6 \Y;
output voltage Vo Veewy=1.2V 10 3.6V,
Vee@e)=1.65V to 5.5V B port 0 5.5 \Y
ambient temperature Tamb - -40 +125 C
i | SV e < | |
Note:

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

3.3+ Electrical Characteristics
3.3.1. DC Characteristics 1

(Tamp=257C, voltages are referenced to GND (ground=0V), unless otherwise specified)

Parameter Symbol Conditions Min. | Typ. | Max. | Unit
HIGH-level ) _ . . -
output VOltage VoH A port; Vcc(A)—l.zv, lo=-20uA 11 Vv
LOW-level . _ = } .
output VOltage VoL A port; Vcc(A)—l.ZV, 10=20uA 0.09 Vv
inout leakage OE input; V,=0V to 3.6V;
P ot I Veew=1.2V 10 3.6V; - - # | uA
Vcee=1.65V to 5.5V
: A or B port; Vo=0V or Vcco;
OFFstate output |1, Vecw=12V 10 3.6V; : T Y
Veee=1.65V to 5.5V
A porE V..or Vo:9V to 3.6V; ) ) 4 UA
power-off leakage | Vee@=0V; Veee=0V to 5.5V
current y B port; V, or V=0V t0 5.5V, ) ] o UA
VCC(B):OV; VCC(A):OV to 3.6V
. Y OE input; Vcea=1.2V t0 3.6V, ) )
input capacitance C Vo =165V 10 5.5V 5 pF
Aport; Veeny=1.2V to 3.6V, ) 5 ) OF
input/output c Veep)=1.65V to 5.5V
capacitance "o B port; Vecy=1.2V 10 3.6V; ] o ] -
Veo@=1.65V t0 5.5V P
VCC(B):1-8V - 10 - nA
VCC(B):2-5V - 10 - nA
V =1.2V
supply current I o Veeg=3:3V - 10 - nA
pply ce®) Vee@=5.0V - 10 - nA
VCC(B):1-8V - 10 - nA
V =15V
cow V=25V - 10 - nA
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VCC(B)=3-3V - 10 nA
VCC(B)=5-0V - 10 nA
VCC(B)=1-8V - 10 nA
VCC(B)=2-5V - 10 nA

V =1.8V
cew=18 Vee=3.3V - 10 nA
Vcc(B)ZS.OV - 10 nA
VCC(B):1.8V - - nA
VCC(B):2-5V - 10 nA

V =2.5V
cemy=2:> Veew=3.3V - 10 nA
Vcc(B)ZS.OV - 10 nA
VCC(B):1.8V - = nA
VCC(B):2-5V - - nA

V =3.3V
cew=33 Veew=3.3V - 10 nA
VCC(B):S-OV - 10 nA
Vcc(B):1.8V - 10 nA
VCC(B):2-5V - 10 nA

V =1.2Vv
ce® VCC(B):3-3V - 20 nA
VCC(B):S-OV - 1050 nA
VCC(B):1-8V = 10 nA
VCC(B)=2-5V = 10 nA

V =1.5VvV
ce® VCC(B)=3-3V - 10 nA
VCC(B):S.OV - 150 nA
VCC(B):1-8V - 10 nA
VCC(B):Z.SV - 10 nA

| V =1.8V
ce®) ce® VCC(B):S.BV - 10 nA
VCC(B):S.OV - 350 nA
Vcc(B):l.SV - - nA
Vcc(B):Z.SV - 10 nA

V =2.5V
CC(A) 5 VCC(B):3'3V - 10 nA
Vcc(B)ZS.OV - 40 nA
VCC(B):1.8V - - nA
VCC(B):Z.SV - - nA

V =3.3V
cew=3.3 Vee=3.3V - 10 nA
Vcc(B)ZS.OV - 10 nA
Address:Building B4,NO.777 Jianzhu Road,Binhu District,Wuxi City,Jiangsu Province 12/ 36

http://www.i-core. cn

P.C.: 214072

VER: 2023-04-B1




Tab: 835-12-B4

Wuxi I-CORE Electronics Co., Ltd.

Number: AiPTB010X-AX-LJ-JOO3EN

3.3.2. DC Characteristics 2
(Tamp=-40°C to +85°C, voltages are referenced to GND (ground=0V), unless otherwise specified)

Parameter | Symbol Conditions Min. Typ. Max. Unit
HIGH-level A or B port and Veew=1.2V t0 3.6V;
input Vi OE input Veew=1.65V to 5.5V 0.65Vee ) ) v
LOW-level A or B port and Veew=1.2V 10 3.6V;
input Vi OE input Veew=1.65V to 5.5V ) ) 0.3Veer |V
A port;
- ' Vceo-0.4 - - V
HIGH Ievel A or B port; VCC(A):1-4V to 36V, CCO
output Vou lo=-20UA" B :
voltage ° ’ port; Veco 0.4 | - ; v
VCC(B)=1-65V to 5.5V
A port;
- ' - - 0.4 Vv
LOW:-level AorB port; VCC(A):1-4V to 36V,
output VoL lo=20UA: .
voltage o B port, ] - 0.4 i
VCC(B):l.GSV to 5.5V '
input OE input; V|=0V to 3.6V,
leakage I Veepn=1.2V to 3.6V, - - +2 uA
current VCC(B):]..GSV to 5.5V
OFF-state A or B port; Vo=0V or Vcco;
output loz Veem=1.2V 10 3.6V, - - + uA
current VCC(B):]..GSV to 5.5V
A port; V) or Vo=0V to 3.6V, ) )
pIOWEf'Oﬁ | Vee@w=0V: Veee=0V to 5.5V 2 uA
€akage OFF - — -
current B port; V, or Vo=0V to 5.5V, i i 4 UA
VCC(B)=OV; VCC(A):OV to 3.6V
V|:0V or VCCI; IOZOA
OE=LOW,;
Vcc(A):l.4V to 3.6V, - - 5 UuA
VCC(B):l.GSV to 5.5V
| OE=HIGH;
o) Veew=14V to 3.6V, - - 5 UA
VeeE)=1.65V to 5.5V
Vcc(A):3.6V; VCC(B):OV - - 2 UuA
Vcc(A):OV; Vcc(B):S.SV - - -2 UA
supply I OE=LOW;
current ce = *
Vcc(A):l.4V to 3.6V, - - 5 uA
Vee@E)=1.65V to 5.5V
I OE=HIGH;
ce® Vecw=1.4V to 3.6V; - - 13 UA
Vcc(B)=1.65V to 5.5V
Vcc(A):3.6V; VCC(B):OV - - -2 UuA
Vcc(A):OV; VCC(B):5-5V - - 2 UuA
VCC(A)=1-4V to 3.6V, _ _
lec@*lece) Veew)=1.65V to 5.5V 15 uA
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Tab: 835-12-B4

Wuxi I-CORE Electronics Co., Ltd.

Number: AiPTB010X-AX-LJ-JOO3EN

Note:

[1] Ve 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 +125°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 Veen=1.2V 10 3.6V, 065V i i v
P IH OE input Veee=1.65V t0 5.5V -9Vl
voltage
LOi\:]V-llﬁ[vel Vv A or B port and Veew=1.2V to 3.6V; ) ) 0.35V Vv
P e OE input Veee=1.65V t0 5.5V o
voltage
A port;
- ' Vcco-0.4 - - \Y
HIGH-level AorB port; VCC(A):1-4V to 36V, CCo
output Vou _ .
voltage lo=-20UA; B port; Verr 0.4 ) ) Vv
Veee=1.65V t0 5.5V ceo™
A port;
- ' - - 0.4 \Y
LOW-level A or B port: Veow=1.4V 10 3.6V;
output VoL _ .
10=20uA; B port;
voltage ' - - 0.4 \Vj
Vee@=1.65V to 5.5V
input OE input; V=0V to 3.6V;
Ieakage | VCC(A):]..ZV t0 3.6V, - - 15 uA
current Vce@=1.65V to 5.5V
OFF-state A or B port; Vo=0V or V¢co;
output loz Veew=1.2V 10 3.6V, - - +0 UuA
current Vce@r=1.65V 10 5.5V
Aport; V, or Vo=0V to 3.6V, ) )
p;nevglsgéoeff | Veo@=0V: Voo =0V 10 5.5V H0 uA
OFF ; _ -
current B port; V, or Vo=0V to 5.5V; ) ) 40 UA
VCC(B):OV; VCC(A):OV to 3.6V
V=0V or Vcci; 10=0A
OE=LOW;
V=14V 10 3.6V; - - 15 UA
Vee@=1.65V to 5.5V
| OE=HIGH;
Yy Veew=1.4V to 3.6V; - - 20 UA
Vcc(B)=1.65V to 5.5V
suppl
CUIPFF(;Xt ICC VCC(A)=3.6V; VCC(B)=OV - - 15 UA
VCC(A)=0V; VCC(B)=5-5V - - -15 uA
OE=LOW;
VCC(A)=1-4V to 36V, - - 20 UA
Vcc(B)=1.65V to 5.5V
lece)
OE=HIGH;
VCC(A)=1-4V to 3.6V, - - 65 uA
Vcc(B):l.GSV to 5.5V
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Tab: 835-12-B4 Number: AiPTB010X-AX-LJ-JOO3EN
Veen=3.6V; Vece)=0V - - -15 uA
Veerwy=0V; Veee=5.5V - - 15 uA
VCC(A)=1-4V to 36V, } )
lccaytlece) Veog=1.65V to 5.5V 70 uA

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

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

. Veep) :
Parameter Symbol Conditions 18V Y 33V 50V Unit
¢ AtoB 19.3 18.1 18.0 18.0 ns
propagation PAL Bto A 229 | 215 | 210 | 215 ns
delay ¢ AtoB 21.8 19.8 19.2 18.7 ns
PLA Bto A 245 | 234 | 228 | 228 | ns
enable time tpzL, trzH OEto A, B 500 500 500 500 ns
OEto A;
no external load™ 20 20 20 20 ns
disable time tpLz’ tpHz no e)geEr:;lBl(')ad[l] 20 18 16 16 ns
OE to A, see Figure 4 101 92 104 91 ns
OE to B; see Figure 4 101 92 104 91 ns
¢ A port 4.1 4.6 5.2 5.7 ns
ansition time THL B port 2.0 1.9 1.7 1.7 ns
‘ A port 11.0 11.9 12.2 12.8 ns
e B port 2.7 2.1 1.9 1.7 ns
output skew too) between channels™? 1.4 0.7 0.6 0.5 ns
time
pulse width tw data inputs 22 22 22 22 ns
data rate foata - 45 45 45 45 Mbps
Note:
[1] These values are guaranteed by design.
[2] Skew between any two outputs of the same package switching in the same direction.
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Tab: 835-12-B4 Number: AiPTB010X-AX-LJ-JOO3EN

3.3.5. AC Characteristics 2
(Tamp=-40°C to +85°C, voltages are referenced to GND (ground=0V), unless otherwise specified)

Ve
Parameter Symbol Conditions 1.8v30.15V 2.5V#).2V 3.3V#).3V 5.0V#.5V | Unit
Min. \ Max. | Min. \ Max. | Min. \ Max. | Min. \ Max.
Vcc(A):1.5Vﬂ).1V
propagation for e AtoB 14 | 264 | 12 | 228 | 11 | 214 | 08 | 21.0 ns
delay PLA, TPHL Bto A 09 | 254 | 07 | 216 | 04 | 196 | 03 | 180 | ns
enable time tpzL, trzh OEtoA,B - 1 - 1 - 1 - 1 us
. e)gfrrt]‘;fl‘éadm 37 | 18 | 37 | 18 | 37 | 18 | 37 | 18 | ns
disable time | oz toz | OCO% | 37 | 23 | 35 | 22 | 30 | 2 | 17 | 20 | ns
OE to A, see Figure 4 - 320 - 320 - 320 - 320 ns
OE to B; see Figure 4 - 200 - 200 - 200 - 200 ns
transition time | try, tris A port 0.8 5.6 0.8 5.9 0.8 6.8 0.8 6.5 ns
’ B port 1.0 4.4 0.7 3.2 0.7 2.9 0.6 2.6 ns
output skew teco between channels? - 2.6 - 1.9 - 1.6 - 1.3 ns
time ©
pulse width tw data inputs 20 - 20 - 20 - 20 - ns
data rate fiata - - 50 - 50 - 50 - 50 | Mbps
Vecm=1.8V40.15V
propagation ¢ ¢ AtoB 1.6 21.2 14 17.0 13 15.6 1.2 15.0 ns
delay PLA, TPHL Bto A 15 | 202 | 13 | 154 | 08 | 138 | 05 | 132 | ns
enable time tpzL, trzh OEto A, B - 1 - 1 - 1 - 1 us
OEtA | 20 | 17 | 20 | 17 | 290 | 17 | 29 | 17 | ns
no external load
disable time | toiz, torz | eg;;gﬁéa 48 40 | 22 | 30 | 22 | 25 | 21 | 15 | 20 | ns
OE to A, see Figure 4 - 260 - 260 - 260 - 260 ns
OE to B; see Figure 4 - 200 - 200 - 200 - 200 ns
transition time | tru, tris A port 0.7 4.2 0.7 3.8 1.0 3.5 0.7 3.2 ns
’ B port 1.0 4.5 0.7 35 0.7 3.0 0.6 2.6 ns
output skew tok(o) between channels'” - 0.8 - 0.8 - 0.8 - 08 | ns
pulse width tw data inputs 22 - 18 - 17 - 17 - ns
data rate fiata - - 45 - 55 - 60 - 60 Mbps
VCC(A):Z.SViO.ZV
propagation ¢ ¢ AtoB - - 11 12.2 1.0 11.0 0.9 10.0 ns
delay PLA, TPHL Bto A - - 10 | 126 | 06 | 102 | 03 | 90 | ns
enable time tpz tpzn OEto A, B - - - 1 - 1 - 1 us
o ezg;‘;madm . - |25 | 12 | 25 | 12 | 25 | 11 | ns
disable time | touz, torz | e)gfrrt]‘;ﬁéa 48 - - | 20| 17 | 28 | 16 | 12 | 15 | ns
OE to A, see Figure 4 - - - 200 - 200 - 200 ns
OE to B; see Figure 4 - - - 200 - 200 - 200 ns
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Tab: 835-12-B4 Number: AiPTB010X-AX-LJ-JO03EN
transition time | tor 1t A port - - 0.8 3.0 0.6 3.0 0.5 35 ns
THL FTLH B port - - 06 | 32 | 07 | 30 | 06 | 27 | ns
output skew teco between channels??! - - - 0.4 - 0.3 - 0.3 ns
time ©
pulse width tw data inputs - - 13 - 11 - 10 - ns
data rate fiata - - - - 80 - 90 - 100 | Mbps
Vcc(A):3.3Vﬂ).3V
propagation fo o t AtoB - - - - 0.9 9.2 0.8 8.2 ns
delay PLH) PHL Bto A - - - - 05 | 84 | 02 | 72 ns
enable time tpzL, trzh OEtoA,B - - - - - 1 - 1 us
OEto A;
no external load™" ) ) ) ) 217118 20 ) 12 ns
. . OE to B;
disable time tpLz, tonz no external load™ - - - - 1.0 12 1.7 11 ns
OE to A; see Figure 4 - - - - - 200 - 200 ns
OE to B; see Figure 4 - - - - - 200 - 200 ns
transition ime | tur 1t A port - - - - 0.5 29 0.5 3.0 ns
THL FTLH B port - - - : 07 | 30 | 06 | 26 | ns
output skew teco between channels!?! - - - S - 0.4 - 0.3 ns
time ©
pulse width tw data inputs - - - - 10.0 - 9.0 - ns
data rate fiata - - - - - - 100 - 110 | Mbps
Note:
[1] These values are guaranteed by design.
[2] Skew between any two outputs of the same package switching in the same direction.
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Tab: 835-12-B4 Number: AiPTB010X-AX-LJ-JOO3EN

3.3.6. AC Characteristics 3
(Tamp=-40°C to +125°C, voltages are referenced to GND (ground=0V), unless otherwise specified)

Ve
Parameter Symbol Conditions 1.8v30.15V 2.5V#).2V 3.3V#).3V 5.0V#.5V | Unit
Min. \ Max. | Min. \ Max. | Min. \ Max. | Min. \ Max.
Vcc(A):1.5Vﬂ).1V
propagation for e AtoB 14 | 290 | 12 | 250 | 11 | 235 | 08 | 231 ns
delay PLA, TPHL Bto A 09 [ 279 ] 07 | 237 | 04 | 215 | 03 | 198 | ns
enable time tpzL, trzh OEtoA,B - 1.0 - 1.0 - 1.0 - 1.0 us
no egceErrtlglpl\(,)ad[” 3.7 | 19.8 | 3.7 19.8 3.7 19.8 3.7 19.8 ns
disable time |tz tory | e)gfrrﬁgﬁéa g | 37 | 253 | 35 | 242 | 30 | 281 | 17 | 22 | ns
OE to A, see Figure 4 - 350 - 350 - 350 - 350 ns
OE to B; see Figure 4 - 220 - 220 - 220 - 220 ns
transition time. | try, trus A port 0.8 6.2 0.8 6.2 0.8 75 0.8 7.1 ns
’ B port 1.0 4.9 0.7 35 0.7 3.2 0.6 2.9 ns
output skew teco between channels? - 2.9 - 2.1 - 1.8 - 1.5 ns
time ©
pulse width tw data inputs 30 - 28 - 25 - 25 - ns
data rate fiata - - 33 - 35 - 40 - 40 | Mbps
Veen=1.8V.15V
propagation ot AtoB 1.6 23.3 1.4 18.6 13 17.1 1.2 16.5 ns
delay PLA, TPHL Bto A 15 | 222 | 12 | 169 | 08 | 152 | 05 | 145 | ns
enable time tpzL, trzh OEto A, B - 1.0 - 1.0 - 1.0 - 1.0 us
OEtA | 20 | 187 | 29 | 187 | 29 | 187 | 29 | 187 | ns
no external load
disable time | toiz, torz | eg;;gﬁéa 48 40 | 240 | 30 | 240 | 25 | 232 | 15 | 220 | ns
OE to A, see Figure 4 - 280 - 280 - 280 - 280 ns
OE to B; see Figure 4 - 220 - 220 - 220 - 220 ns
transition time. | tru, trus A port 0.8 4.6 0.7 4.2 1.0 3.9 0.7 35 ns
’ B port 1.0 4.9 0.7 3.9 0.7 3.3 0.6 29 ns
output skew tok(o) between channels'” - 0.8 - 0.7 - 0.6 - 0.6 | ns
pulse width tw data inputs 25 - 20 - 18 - 18 - ns
data rate fiata - - 40 - 50 - 55 - 55 Mbps
VCC(A):Z.SViO.ZV
propagation ¢ ¢ AtoB - - 11 13.6 1.0 12.1 0.9 11.0 ns
delay PLA, TPHL Bto A - - 10 | 127 | 06 | 122 | 03 | 100 | ns
enable time tpz tpzn OEto A, B - - - 1.0 - 1.0 - 1.0 us
OE to A 1] - - 25 | 182 | 25 | 132 | 25 | 132 | ns
no external load
disable time tpLz, trhz no eSErIEZIEI;(,)ad[” - - 2.0 18.7 2.8 17.6 1.2 16.5 ns
OE to A, see Figure 4 - - - 220 - 220 - 220 ns
OE to B; see Figure 4 - - - 220 - 220 - 220 ns
Address:Building B4,NO.777 Jianzhu Road,Binhu District,Wuxi City,Jiangsu Province 18/ 36

http://www.i-core. cn P.C.: 214072 VER: 2023-04-B1




Wuxi I-CORE Electronics Co., Ltd.

Tab: 835-12-B4 Number: AiPTB010X-AX-LJ-JO03EN
transition time | tor 1t A port - - 0.8 3.3 0.6 3.3 0.5 3.8 ns
THL LA B port - - 06 | 35 | 07 | 33 | 06 | 30 ns
output skew teco between channels??! - - - 0.4 - 0.3 - 0.3 ns
time ©
pulse width tw data inputs - - 14 - 13 - 13 - ns
data rate fiata - - - - 70 - 80 - 80 Mbps
Vcc(A):3.3Vﬂ).3V
propagation fo o t AtoB - - - - 0.9 9.9 0.8 9.0 ns
delay PLA, TPHL Bto A - - - - 05 | 93 | 02 | 80 | ns
enable time tpzL, trzh OEtoA,B - - - - - 1.0 - 1.0 us
OEto A;
no external load™ - - - - 2.1 14.1 2.0 13.1 ns
. . OE to B;
disable time tpLz, tonz no external load™ - - - - 1.0 13.1 1.7 12.1 ns
OE to A; see Figure 4 - - - - - 220 - 220 ns
OE to B; see Figure 4 - - - - - 220 - 220 ns
transition ime | tur 1t A port - - - - 0.5 3.2 0.5 3.3 ns
THL FTLH B port - - - : 07 | 33 | 06 | 29 | ns
output skew teco between channels!?! - - - S - 0.4 - 0.3 ns
time ©
pulse width tw data inputs - - - - 10 - 10 - ns
data rate fiata - - - - - - 100 - 100 | Mbps
Note:
[1] These values are guaranteed by design.
[2] Skew between any two outputs of the same package switching in the same direction.
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Tab: 835-12-B4 Number: AiPTB010X-AX-LJ-JOO3EN

3.3.7. Typical Power Dissipation Capacitance
(Tamp=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:

cc®) (direction A to B) 23.3 | 287 | 231 | 231 | 23.7 | 259 25.9 pF
B port:

power (direction B to A) 178 | 255 | 171 | 168 | 174 | 21.0 20.5 pF
dissipation Crp A Dort
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 | 0.02 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] Cpp is used to determine the dynamic power dissipation (Pp in uW).
Pp=Cpp>Vcc? X >xN+Y(CL %V >f,) where:
fi=input frequency in MHz; f,=output frequency in MHz;
C_=load capacitance in pF; Vcc=supply voltage in V;
N=number of inputs switching; >(C, 3V cc*>f,)=sum of the outputs.
[2] fi=10MHz; V|\=GND to V¢c; t=t=1ns; C =0pF; R =c0Q.
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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.
C_=Load capacitance including jig and probe capacitance.
Vexr=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 |-
Vbpo
output
LOW-to-OFF Vm
OFF-to-LOW
VoL 7 Vx
——1tpyz—> - tpzy
output Von N Vy
HIGH-to-OFF
OFF-to-HIGH Vi
GND
outputs outputs outputs
enabled disabled enabled
Figure 4. 3-state enable and disable times
4.3, Measurement Points
Supply voltage Input Output
Vceo Vm Vm Vx Vy
1.2V O.SVCCI O-5VCCO VOL+O.1V VOH-O.1V
1.5vV#).1V 0.5Vcc 0.5Vceo Vo, +0.1V Vop-0.1V
1.8Vv#).15V 0.5Vcc 0.5Vceo Vo, +0.15V Von-0.15V
2.5V4).2V 0.5Vce 0.5Vceo Vo, +0.15V Von-0.15V
3.3v+#).3V O.SVCCI O-5VCCO VOL+O.3V VOH‘O.3V
5.0v#).5V O.SVCCI O-5VCCO VOL+O.3V VOH‘O.3V
Note:
[1] Vcc is the supply voltage associated with the input.
[2] Vcco is the supply voltage associated with the output.
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Tab: 835-12-B4 Number: AiPTB010X-AX-LJ-JOO3EN

4.4, Test Data

Supply voltage Input Load VexT
Veen Ve V AUAV CL R teLn, trHL | Tpzh, trHz | tpzi, thLz
1.2Vt0 3.6V | 1.65Vt055V | Vcc | <1.0ns/V | 15pF 510,\52 open open 2Vcco

Note:

[1] Ve 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] Vceo 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 Vc0=3.3V to 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 Vci/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 Vcca) must never be higher than Vccg), however during power-up Veea2Vec) does
not damage the device, so either power supply can be ramped up first. There is no special power-up
sequencing required. The AIPTBO010X includes circuitry that disables all output ports when either Vec(a)
or Vecg) 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 (t4;s with no external load) indicates the delay between when
OE goes LOW and when outputs actually become disabled. The enable time (t.,) 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 1/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
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Dimensions (mm)
Symbol -
y Min. Max.
A - 1.25
Al 0.00 0.12
A2 1.00 1.20
0.30 0.50
c 0.10 0.20
D 2.82 3.02
E 2.60 3.00
El 1.50 1.70
e 0.95
el 1.80 2.00
L 0.30 0.60
0 0° 8°
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6.2. SOT363
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Dimensions (mm)
Symbol -
ymbo Min. Max.
A 0.90 1.10
Al 0.00 0.10
A2 0.90 1.00
b 0.15 0.35
c 0.11 0.175
D 2.00 2.20
El 2.15 2.45
1.15 1.35
e 0.65
el 1.20 1.40
L 0.26 0.46
L1 0.525
0 0° 8°
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6.3\ TSSOP8
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Dimensions (mm)
Symbol Min. Max.
A - 1.10
Al 0 0.15
A2 0.75 0.95
A3 0.25
bp 0.22 0.38
C 0.08 0.18
2.90 3.10
E 2.90 3.10
HE 3.90 4.10
L 0.50
Lp 0.33 0.47
e 0.65
0.35 0.70
0 0< 8°
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6.4. VSSOP8
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Dimensions (mm)
Symbol -

y Min. Max.
A - 1.00
Al 0.00 0.15
A2 0.60 0.85
A3 0.12
Q 0.19 0.21
b 0.17 0.27
c 0.08 0.23
D 1.90 2.10
E 2.20 2.40
HE 3.00 3.20
HE1 3.00 3.40
e 0.50
L 0.40
L1 0.15 0.40
Y 0.10
Z 0.10 0.40
0 0 8<°
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6.5\ SOP14
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Dimensions (mm)
Symbol Min. Max.
A 1.50 1.75
Al 0.05 0.25
A2 1.30 -
b 0.33 0.50
c 0.19 0.25
D 8.43 8.76
E 5.80 6.25
El 3.75 4.00
e 1.27
L 0.40 0.89
0 0= 8°
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6.6. TSSOP14
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Dimensions (mm)
Symbol :
ymbo Min. Makx.
A - 1.20
Al 0.05 0.15
A2 0.80 1.05
b 0.19 0.30
c 0.09 0.20
4,90 5.10
El 4.30 450
E 6.20 6.60
e 0.65
L 0.45 | 0.75
L1 1.00
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6.7. SOP16
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Dimensions (mm)
Symbol -
y Min. Max.
A 1.35 1.80
Al 0.10 0.25
A2 1.25 1.55
0.33 0.51
c 0.19 0.25
D 9.50 10.10
E 5.80 6.30
El 3.70 4.10
e 1.27
L 0.35 0.89
0 0° 8°
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6.8. TSSOP16
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Dimensions (mm)
Symbol -
y Min. Max.
A - 1.20
Al 0.05 0.15
A2 0.80 1.05
b 0.19 0.30
c 0.09 0.20
D 490 5.10
El 4.30 450
E 6.20 6.60
e 0.65
L 0.45 0.75
0 0° g°
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6.9. SOP20
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Symbol . Dimensions (mm) —
A 2.47 2.65
Al 0.05 0.30
A2 2.20 2.44
b 0.35 0.50
c 0.15 0.30
D 12.54 12.94
E 10.00 10.60
El 7.30 7.70
e 1.27
L 0.40 1.05
L1 1.30 1.50
0 0< 8°
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6.10. TSSOP20
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Dimensions (mm)
Symbol -

ymbo Min. Max.
A - 1.20
Al 0.05 0.15
A2 0.80 1.05
b 0.19 0.30
c 0.09 0.20
D 6.40 6.60
El 4.30 450
E 6.20 6.60

e 0.65
L 0.45 | 0.75

L1 1.00
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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 .| chromiu | minated | d phthala phthala y tyl
lead cadmi ; i te yl
y m biphenyl | biphen te hthal 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+ Notes

We Recommend you to read this chapter carefully before using this product.

The information in this chapter is provided for reference only and i-Core disclaims any express or implied
warranties, including but not limited to applicability, special application or non-infringement of third party
rights.

This product is not suitable for critical equipment such as life-saving, life-sustaining or safety equipment.
It is also not suitable for applications that may result in personal injury, death, or serious property or
environmental damage due to product malfunction or failure. 1-Core will not be liable for any damages
incurred by the customers at their own risk for such applications.

The customer is responsible for conducting all necessary tests i-Core’s application to avoid failure in the
application or the application of the customer’ s third party users. I-Core does not accept any liability.

The Company reserves the right to change or improve the information published in this chapter at any time.
The information in this chapter are subject to change without notice. We recommend the customer to
consult our sales staff before purchasing.

Please obtain related materials form i-Core’s regular channels and we are not responsible for its content if
it is provided by sources other than our company.

In case of any conflict between the Chinese and English version, the version is subject to the Chinese one.
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