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AIPTS010X
X-Bit Bidirectional Level-Shifting,
Voltage-Level Translator

Product  Specification

Specification Revision History:

Version Date Description
2021-04-Al 2021-04 New
2023-02-A2 2023-02 Modify the content
2023-05-A3 2023-05 Update the package information
2023-11-A4 2023-11 Update the package information
2023-12-A5 2023-12 Add XSON8/QFN10 package information
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1. General Description

The AIPTS010X is a X-bit, dual supply translating transceiver with auto direction sensing, that enables
bidirectional voltage level translation. It features two 1-bit input-output ports (A and B), one output enable
input (OE) and two supply pins (Vcea) and Veem)). Veeea) can be supplied at any voltage between 1.65V
and 3.6V. V) can be supplied at any voltage between 2.3V and 5.5V. This flexibility makes the device
suitable for translating between any of the voltage nodes (1.8V, 2.5V, 3.3V and 5.0V). Pins A and OE are
referenced to V¢ and pin B is referenced to Veem). 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 Iopr. The Iogp circuitry disables the output, preventing the damaging backflow current through the

device when it is powered down.

Features:
®  Wide supply voltage range:

Veey: 1.65V to 3.6V

Vee)y: 2.3V to 5.5V
® Maximum data rates:
Push-pull: 50 Mbps
Open-drain: 2 Mbps
Lorr circuitry provides partial Power-down mode operation
Inputs accept voltages up to 5.5V
Specified from -40 to +105°C
Package:
AiIPTS0101: SOT23-6/SOT363
AiIPTS0102: TSSOP8/VSSOP8/XSONS
AiPTS0103: QFN10
AiPTS0104: SOP14/TSSOP14
AiPTS0108: TSSOP20
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Ordering Information:

Tube packing specifications:

Part Packaging | Marking Tube Boxed Boxed
number form code quantity tube quantity Notes
quantity
Dimensions of
AiPTS0102 100 200 20000 plastic enclosure:
TSSOPS8 DAXX
TAS.TB PCS/ube | tube/box | PCS/box | o> Omm
in spacing:
0.65mm
Dimensions of
AiPTS0104 ) 50 200 10000 plastic enclosure:
SOP14 AiPTS0104
SA14.TB : PCS/tube | tube/box | PCS/box | o /mm3.9mm
Pin spacing:
1.27mm
Dimensions of
AiPTS0104 ) 96 200 19200 plastic enclosure:
TSSOP14 | AiPTS0104
TA14.TB ' PCS/tube | tube/box | PCS/box | oomm>d.4mm
Pin spacing:
0.65mm
Dimensions of
AIPTS0108 ) 70 200 14000 plastic enclosure:
TSSOP20 | AiPTS0108
TA20.TB PCS/tube | tube/box | PCS/box 6.5mm>4.4mm

Pin spacing:
0.65mm
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Reel packing specifications:

Part Packaging Marking Reel Boxed reel

. . Notes
number form code guantity guantity

Dimensions of

AiPTS0101GB236.TR | SOT23-6 CZXX 3000 30000 | plastic enclosure:
PCS/reel PCS/box 2.9mmx 1.6mm

Pin spacing: 0.95mm

Dimensions of

AiPTS0101GC363.TR | SOT363 CZXX 3000 30000 | plastic enclosure:
PCS/reel PCS/box 2. 1mmx1.3mm

Pin spacing: 0.65mm

Dimensions of

AiPTSO102TA8.TR | TSSOPS DAXX 3000 3000 | plastic enclosure:
PCS/reel PCS/box 3.0mmx3.0mm

Pin spacing: 0.65mm

Dimensions of

AiPTS0102YA8.TR | VSSOPS8 DAXX 3000 3000 | plastic enclosure:
PCS/reel PCS/box 2.0mmx2.3mm

Pin spacing: 0.50mm

Dimensions of

AiPTS0102EBS.TR XSONS DAXX 5000 25000 plastic enclosure:
PCS/reel PCS/box | 1.35mmx1.00mm

Pin spacing: 0.35mm

Dimensions of

’ PCS/reel PCS/box | 1.80mmx1.40mm

Pin spacing: 0.40mm

Dimensions of

AiPTSO104SA14.TR | SOPI4 | AiPTS0104 4000 8000 | plastic enclosure:
PCS/reel PCS/box 8. 7mmx3.9mm

Pin spacing: 1.27mm

Dimensions of

AiPTSO104TAI4TR | TSSOPI4 | AiPTS0104 5000 10000 | plastic enclosure:
PCS/reel PCS/box 5.0mmx4.4mm

Pin spacing: 0.65mm

Dimensions of

AiPTS0108TA20.TR | TSSOP20 | AiPTS0108 4000 8000 | plastic enclosure:
PCS/reel PCS/box 6.5mmx4.4mm

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
Vee) Veee)
GATE
A B

i ONE ONE
SHOT SHOT

Y

2.2, Pin Configurations
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2.3+ Pin Description
2.3.1, SOT23-6/SOT363

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

2.3.2. TSSOP8/VSSOP8/XSONS8

Pin No. Pin Name Description
1 B2 data input or output (referenced to Vec(s))
2 GND ground (0V)
3 Ve supply voltage A
4 A2 data input or output (referenced to Vc(a))
5 Al data input or output (referenced to Vc(a))
6 OE output enable input (active HIGH; referenced to Vcca))
7 Veew) supply voltage B
8 B1 data input or output (referenced to V)

2.3.3. QFN10

Pin No. Pin Name Description
1 Vee) supply voltage B
2 Veen) supply voltage A
3 Al data input or output (referenced to Vc(a))
4 A2 data input or output (referenced to Vc(a))
5 A3 data input or output (referenced to Vc(a))
6 GND ground (0V)
7 OE output enable input (active HIGH; referenced to Vcca))
8 B3 data input or output (referenced to Vece))
9 B2 data input or output (referenced to V)
10 B1 data input or output (referenced to V)

2.3.4. SOP14/TSSOP14

Pin No. Pin Name Description
1 Veen) supply voltage A
2 Al data input or output (referenced to Veea))
3 A2 data input or output (referenced to Veea))
4 A3 data input or output (referenced to Veea))
5 A4 data input or output (referenced to Veea))
6 n.c. not connected
7 GND ground (0V)
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8 OE output enable input (active HIGH; referenced to Vcca))
9 n.c. not connected
10 B4 data input or output (referenced to Vec(a))
11 B3 data input or output (referenced to Veca))
12 B2 data input or output (referenced to V)
13 B1 data input or output (referenced to Vece))
14 Veem) supply voltage B

2.3.5. TSSOP20

Pin No. Pin Name Description
1 Al data input or output (referenced to Vca))
2 Ve supply voltage A
3 A2 data input or output (referenced to Vc(a))
4 A3 data input or output (referenced to Vc(a))
5 A4 data input or output (referenced to Veea))
6 A5 data input or output (referenced to Vc(a))
7 A6 data input or output (referenced to Vc(a))
8 A7 data input or output (referenced to Vecay)
9 A8 data input or output (referenced to Veca))
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 Vecs))
15 B5 data input or output (referenced to Vcs))
16 B4 data input or output (referenced to Vecs))
17 B3 data input or output (referenced to Vecs))
18 B2 data input or output (referenced to Vecs))
19 Veem) supply voltage B
20 Bl data input or output (referenced to Veca))

2.4, Function table

Supply voltage Input Input/output
Ve Veep) OE A B
1.65V to 3.6V 2.3V to 5.5V L V4 4
1.65V to 3.6V 2.3Vto 5.5V H input or output output or input
GND 2.3Vto 5.5V X 4 4
1.65V to 3.6V GND X Z Z

Note:
[1] H=HIGH voltage level; L=LOW voltage level; X=don’t care; Z=high-impedance OFF-state.
[2] Vcca) must be less than or equal to Ve,
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3. Electrical Parameter

3.1, Absolute Maximum Ratings

(Tamy=25°C, All voltage referenced to GND, unless otherwise specified)

Characteristic Symbol Conditions Min. Max. Unit
supply voltage A Veen) - -0.5 +6.5 v
supply voltage B Veem) - -0.5 +6.5 \"

OE!" 0.5 +6.5 \

input voltage Vi A B %?3;£0X§gjgwn or -0.5 +6.5 v

A, B port; Active mode! 215 -0.5 Veert0.5 A\

A, B port; Power—c%?]wn or 05 6.5 v

output voltage Vo 3-state mode

A, B port; Active mode! B -0.5 Vceot0.5 A%
input clamping current Ik V<OV -50 - mA
output clamping current Tox V<0V -50 - mA
output current Io Vo=0V to Vcco[4] - +50 mA
supply current Icc Iccay or Ieces) - 100 mA
ground current Ignp - -100 - mA

storage temperature Tyie - -65 +150 °C
total power dissipation Piot - - 500 mW

soldering temperature TL 10s 260 °c

Note:

[1] The minimum input and minimum output voltage ratings may be exceeded if the input and output

current ratings are observed.

[2] Vcco 1s the supply voltage associated with the output.
[3] Veert0.5V or Vcpt0.5V should not exceed 6.5V.
[4] Vcco 1s the supply voltage associated with the output.

3.2, Recommended operating conditions

Parameter Symbol Conditions Min. Max. Unit
supply voltage A Ve - 1.65 3.6 v
supply voltage B Veem) - 2.3 5.5 \

OE 0 5.5 \%
. Power-down or A port 0 3.6 A%
input voltage Vi
3-state mode B port 0 5.5 \Y
Active mode A, B port 0 Vear A%
Power-down or A port 0 3.6 \4
output voltage Vo 3-state mode B port 0 5.5 \%
Active mode A, B port 0 Veco A%
ambient temperature |  Tamp - -40 +105 °C
A or B port; Veeny=1.65V to 3.6V; 10
) o . _ - ns/V
input transition rise AUAV push-pull driving | Vee@=2.3V to 5.5V
et | N Viossv | - | 10 | m
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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] Vce(a) must be less than or equal to Ve,

[3] Vccr is the supply voltage associated with the input.

[4] Vcco is the supply voltage associated with the output.

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
LOW-level v A port; Vi<0.15V; Veep)=1.65V to ) 0.25 i v
output voltage oL 5.5V; Veenay=1.65V; Io=-135uA '
input leakage OE input; V=0V to 3.6V;
D et I Veew=1.65V t0 3.6V; X | s | oA
VCC(B):2~3V to 5.5V
A or B port; Vo=0V or V¢co;
OFF-state output |-, Veen=1.63V 10 3.6V: . S s | oA
VCC(B):2~3V to 5.5V
A port; Vior Vo=0V to 3.6V; ) g 1 WA
power-off leakage I Vee@ay=0V; Veem=0V to 5.5V
current orF B port; V; or Vo=0V to 5.5V; ] ] i | o
VCC(B):OV; VCC(A):OV to 3.6V
. . OE input; VCC(A):3.3V;
input capacitance C - 2.6 - F
put eap : Veee=3-3V P
A port; enabled - 9 - pF
VCC(A):3-3V; ]
input/output c Veer=3.3V disabled - 52 - pF
: /0
capacitance B port; enabled - 10.5 - pF
VCC(A):3.3V; ]
Veew=3.3V disabled - 9 - pF
VCC(B):2-5V - 0.1 - uA
VCC(A):l 8V VCC(B):3 3V - 0.1 - uA
VCC(B):S 0V - 0.1 - uA
VCC(B)=2.5V - 0.1 - uA
ICC(A) VCC(A):2-5V VCC(B):3 3V - 0.1 - uA
VCC(B):S 0V - 0.1 - uA
VCC(B)=2.5V - - - uA
supply current VCC(A):3-3V VCC(B):3-3V - 0.1 - uA
PPy VCC(B):S.OV - 0.1 - uA
VCC(B):2.5V - 0.5 - uA
VCC(A):l 8V VCC(B):?’ 3V - 1.5 - uA
VCC(B):S 0V - 4.6 - uA
ICC(B) VCC(B):z.SV - 0.1 - uA
VCC(A):2-5V VCC(B):3-3V - 0.8 - uA
Vcc(B):S.OV - 3.8 - uA
VCC(A):3 3V VCC(B):2 SV - - - uA
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VCC(B):3 3V - 0.1 uA
VCC(B):S.OV - 2.8 uA
Note:
[1] Vcea) must be less than or equal to Ve,
[2] Vcco 1s the supply voltage associated with the output.
3.3.2. DC Characteristics 2
(Tamy=-40"C to +85°C, voltages are referenced to GND (ground=0V), unless otherwise specified)
Parameter | Symbol Conditions Min. Typ. Max. Unit
VCC(A):1.65V to 195V,
Veos=23Vit0 5.5y | Yeew 02 - v
A port Veew=2.3V 10 3.6V
=2. 03.6V;
HIGH-level Vcccc(gg))=2.3V 0 5.5V Veeay-0.4 - - v
input Vin Veen=1.65V t0 3.6V
voltage ce= - 0.0V, Y - i
s B port Veup=23Vto 5.5y | Yeew 04 v
. VCC(A):I .65V to 36V,
OE 1nput VCC(B):2-3V to 5.5V 0~65VCC(A) = - A\
VCC(A):l .65V to 36V,
LOW-level A or B port Veep=23V 10 5.5V \ - 0.15 v
nput Vi Veear=1.65V t0 3.6V
voltage ' cc@y—!- Sl . .
g OE mput VCC(B):2-3V to 5.5V 0-35VCC(A) A\
A pOft; IOZ—ZOUA; VCC(A):l .65V to 36V,
nggl;ﬁvel v V12VCC(B)-0.4V VCC(B):2-3V to 5.5V 0.67VCC(A) ) ) v
OH
B port; [0=-20uA; V =1.65V to 3.6V,
voltage port; lo > CC(A) ’ - -
£ Vi>Veea 0.2V Vee=23Vto55v. | 067Veew v
Veeny=1.65V; 1o0=-220uA - - 04 \Y
A port; Vi<0.15V; A 1
Veon=1.65V 10 5.5V Veeny=2.3V; [o=-300uA - - 04 \Y
LOW-level Veeny=3.0V; [o0=-400uA - - 0.55 \Y
output VoL VCC(B):1.65V; Io=-220uA - - 0.4 A\
voltage B port; Vi<0.15V; Veem=2.3V; Io=-300uA - - 0.4 A
VCC(A)ZI-65V to 3.6V VCC(B):3~0V; Io=-400uA - - 0.55 A\
VCC(B):4~5V; Io=-620uA - - 0.55 A\
input OE input; Vi=0V to 3.6V,
leakage I; Veeny=1.65V to 3.6V; - - 2 uA
current VCC(B):2-3V to 5.5V
OFF-state A or B port; Vo=0V or V¢co;
output Ioz VCC(A):l .65V t0 3.6V, - - +2 uA
current VCC(B):2-3V to 5.5V
A port; Vior Vo=0V to 3.6V;
power—off VCC(A):OV; VCC(B):OV to 5.5V ) ) +2 uA
leakage Torr
current B port; Vi or Vo=0V to 3.6V; i i 4 UA
VCC(B):OV; VCC(A):OV to 5.5V
i OE=0V or Vcc); An, Bn open
supply
ICC VCC(A):I .65V,
t > - -
eurren lecay Veem=1.65V 1o 5.5V 5 05 u
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VCC(A):I .65V to 36V,
Veem=23V t0 5.5V 2 - 1.2 uA
VCC(A):3.6V; VCC(B):OV - - 1.0 uA
VCC(A):OV; VCC(B):S.SV -1 - - uA
VCC(A):l .65V;
Veem=1.65V t0 5.5V - - 22 uA
VCC(A):I .65V to 36V,
lecm) Veem=23V t0 5.5V - - 20 uA
Vcc(A):3.6V; Vcc(B):OV -1 - - uA
Vcc(A):OV; VCC(B):S.SV - - 2 uA
VCC(A):l 65V,
- Veem=1.65V t0 5.5V - - 17 uA
cemTiee® VCC(A):1.65V to 36V, | . 20 UA
VCC(B):2'3V to 5.5V
Note:
[1] Vce(a) must be less than or equal to Ve,
[2] Vcco 1s the supply voltage associated with the output.
3.3.3. DC Characteristics 3
(Tamy=-40"C to +105°C, voltages are referenced to GND (ground=0V), unless otherwise specified)
Parameter | Symbol Conditions Min. Typ. Max. Unit
VCC(A):1.65V to 195\],
Veem2-3V to 5.5V Veew 0.2 1 - ) v
A port V 2.3V to 3.6V
=2. 03.6V;
HIGH-level Veen23V 05,5y | Veew 04 | - - v
input Vin Vo165V t0 3.6V
voltage CCA)~ - 0.0V, _ . .
s B port Voo =23V to 5.5y | Yeewr04 v
. VCC(A)=1 .65V to 36V,
OE 1nput VCC(B):2-3V t0 5.5V O.65VCC(A) - - Vv
VCC(A)ZI .65V to 36V, _ _
LOW-level A or Bt Veee=2.3V to 5.5V 0.15 v
tnput Vit Veew=1.65V t0 3.6V
voltage | ccay=1- 0.0V, - -
g OE input Veem=2.3V to 5.5V 0-35VCC(A) A\
A port; [5=-20uA; Veeny=1.65V to 3.6V;

HIG}tII-Jletvel v Vi2Veem-0.4V Veew=2.3V to 5.5V 0.67Veea) - - Vv
outpu OH
Voltage B pOI't; Io=-20uA; VCC(A):I 65V to 36V’ O.67VCc(B) - - A\

VIEVCC(A)—O.2V VCC(B):2-3V to 5.5V
Vv =1.65V; [p=-220uA - - 0.4 \%
Aport; ViS0.18V; Iy A A : - 0.4 v
Veep=1.65V to 5.5V Ce@ay =2 12 0 :

LOW-level VCC(A):3.OV; 10:-40011A - - 0.55 Vv
output VOL VCC(B):1.65V; Io=-220uA - - 04 Vv
voltage B port; Vi<0.15V; Veem=2-3V; Io=-300uA - - 0.4 \Y%

VCC(A):1~65V to 3.6V VCC(B):3-0V; Io:—400uA - - 0.55 A\

VCC(B):4-5V; Io:—620uA - - 0.55 A\
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input OE input; Vi=0V to 3.6V,
leakage I; Veeny=1.65V to 1.95V; - - +12 uA
current Veem=2.3V to 5.5V
OFF-state A or B port; Vo=0V or V¢co;
output Ioz VCC(A):I.GSV to 1.95V; - - +12 uA
current VCC(B):2-3V to 5.5V
A port; Vior Vo=0V to 3.6V;
power—off VCC(A):OV; VCC(B):OV to 5.5V ) B +12 uA
leakage Torr : — .
current B port; Vi or V=0V to 3.6V; i i 112 UA
VCC(B):OV; VCC(A):OV to 5.5V
OE=0V or Vcca); An, Bn open
VCC(A):I 65V, . 4
Vee=1.65V to 5.5V ] ! uA
VCC(A):1.65V to 36V,
lecay Veem=2.3V 10 5.5V 2 - : uA
VCC(A):3.6V; VCC(B):OV - = 2 uA
VCC(A):OV; VCC(B):S.SV -1 = - uA
VCC(A):I 65V,
supply Tec Veem=1.65V to 5.5V - - 60 uA
current V 1.65V to 3.6V.
ccay~—1. 05.0V; _ -
leca) Vw23V to 5.5V 20 uA
VCC(A):3.6V; VCC(B):OV -1 - - uA
VCC(A):OV; VCC(B):S.SV - - 12 uA
VCC(A):1.65V;
. Veew=1.65V 10 5.5V - ) 05 uA
cod Teem Veew=1.65V 10 3.6V; ] ] 20 WA
VCC(B):2-3V to 5.5V
Note:
[1] Vcea) must be less than or equal to Ve,
[2] Vcco 1s the supply voltage associated with the output.
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Wuxi I-CORE Electronics Co., Ltd.

Number: AiPTS010X-AX-LJ-JOO1EN

3.3.4. AC Characteristics 1

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

Ve
Parameter Symbol Conditions 1.8V+ | 25V+ | 3.3Vt | 5.0v+ | Unit
0.15v | 0.2v 0.3V 0.5V
HIGH to LOW
propagation tpHL AtoB 6.5 5.9 5.7 5.5 ns
delay
LOW to HIGH
propagation tpLu AtoB 7.1 6.3 6.2 6.6 ns
delay
HIGH to LOW
propagation tpHL Bto A 6.2 54 5.1 5 ns
delay
LOW to HIGH
propagation tpLH Bto A 5.6 4.1 3.6 3.2 ns
delay
enable time ten OE to A; B'"! 200 200 200 200 ns
OE to A;
no external load!'* 12 12 r 12 ns
. . OE to B;
disable time tdis 1o external load 12 12 12 12 ns
OE to A; see Figure 3 90 90 90 90 ns
OE to B; see Figure 3 95 75 100 75 ns
LOW to HIGH A port 6.5 5.2 4.8 4.4 ns
output trLu
transition tlme B pOI‘t 66 43 2 1 1 5 ns
HIGH to LOW A port 5.8 4.8 43 3.8 ns
Output traL
transition time B port 3.6 2.2 1.8 1.5 ns
Outl?ilrtnikew tsk(o) between channels’! 1 1 1 1 ns
pulse width tw data inputs 20 16.7 16.7 16.7 ns
data rate fiata - 50 60 60 60 Mbps
Note:
[1] ten 1s the same as tpy; and tpyy; tgis is the same as tprz and tpyyz.
[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-B4

Number: AiPTS010X-AX-LJ-JOO1EN

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

Vcee)
Parameter Symbol Conditions 1.8Vv+0.15V 2.5V+0.2V 3.3V+0.3V 5.0v+0.5V Unit
Min. | Max. | Min. \ Max. | Min. | Max. | Min. \ Max.
Vcc(A)=1.8ViO.15V
HIGH to LOW
propagation tpHL AtoB - 9.7 - 7.3 - 6.5 - 5.9 ns
delay
LOW to HIGH
propagation trLu AtoB - 11.3 - 8.4 - 7.4 - 6.5 ns
delay
HIGH to LOW
propagation tpHL Bto A - 9.8 - 8.0 - 7.4 - 7.0 ns
delay
LOW to HIGH
propagation trLy Bto A - 10.2 - 7.0 - 5.8 - 5.0 ns
delay
enable time ten OE to A; B'"! - 200 - 200 - 200 - 200 | ns
OE to A;
no external load!'!1*! ) 13 ) 13 ) 13 ) 13 ns
. . OE to B;
disable time tdis 1o external load? - 16 - 13 - 13 - 13 ns
OE to A; see Figure 3 - 140 - 140 - 140 - 145 ns
OE to B; see Figure 3 - 165 - 125 - 175 - 125 ns
LOW to HIGH A port 2.2 11.9 2.0 8.6 1.9 7.8 1.9 7.2 ns
Output trLu
transition time B port 2.8 12.2 1.8 7.7 1.2 53 0.7 2.9 ns
HIGH to LOW A port 1.8 8.8 1.3 6.6 0.9 5.7 0.6 4.9 ns
output traL
transition time B port 1.3 8.3 1.0 5.4 09 39 0.7 3.0 ns
output skew tek(o) between channels"™ - 1 - 1 - 1 - 1 ns
pulse width tw data inputs 22.2 - 16.7 - 16.7 - 16.7 - ns
data rate fiata - - 45 - 60 - 60 - 60 Mbps
VCC(A)=2.5ViO.2V
HIGH to LOW
propagation tpHL AtoB - - - 6.2 - 53 - 4.7 ns
delay
LOW to HIGH
propagation tLH AtoB - - - 6.8 - 59 - 52 ns
delay
HIGH to LOW
propagation tpHL Bto A - - - 59 - 4.8 - 4.2 ns
delay
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Tab: 835-12-B4

Number: AiPTS010X-AX-LJ-JOO1EN

LOW to HIGH
propagation tpLH Bto A - - - 6.2 - 4.6 - 3.6 ns
delay
enable time ten OE to A; B'"! - - - 200 - 200 - 200 | ns
OE to A;
no external load!'™? ) ) ) ? ) ? ) ? ns
disable time tdis o e)gfrri(;l]?é)a g2 - - - 11 - 9 - 9 ns
OEto A - - - 105 - 105 - 105 ns
OEto B - - - 125 - 175 - 120 ns
LOW to HIGH A port - - 1.7 7.3 1.7 6.4 1.8 5.8 ns
output trLe
transition tlme B pOI‘t - - 1 8 73 13 54 08 33 ns
HIGH to LOW A port - - 1.3 5.7 0.8 4.7 0.6 3.8 ns
output traL
transition time B port - - 1.1 5.4 0.9 4.1 0.7 3.0 ns
outpgt Skew tok(o) between channels!! - - - 1 - 1.2 - 1 ns
time
pulse width tw data inputs - - 14 - 11 - 11 - ns
data rate fiata - - - - 70 - 90 - 90 Mbps
VCC(A)=3.3ViO.3V
HIGH to LOW
propagation tpHL AtoB - - - - - 4.9 - 4.2 ns
delay
LOW to HIGH
propagation tpLy AtoB - - - - - 5.2 - 4.6 ns
delay
HIGH to LOW
propagation tpHL Bto A - - - - - 4.7 - 3.8 ns
delay
LOW to HIGH
propagation tpLy Bto A - - - - - 4.7 - 4.3 ns
delay
enable time ten OE to A; B! - - - - - 200 - 200 ns
OE to A; ] 3 n
no external load!"?! ) ) ) ) ) ) s
disable time tais o egfrrizﬁc;)a g2 - - - - - 8 - 8 ns
OE to A - - - - - 150 - 150 ns
OEtoB - - - - - 170 - 120 ns
LOW to HIGH A port - - - - 1.6 5.7 1.8 5.0 ns
output triu
transition time B port - - - - 1.5 5.4 0.9 3.9 ns
HIGH to LOW A port - - - - 1.0 | 45 06 | 3.5 ns
output traL
transition time B port - - - - 1.0 4.2 0.8 3.1 ns
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Tab: 835-12-B4

Number: AiPTS010X-AX-LJ-JOO1EN

outpgt skew tok(o) between channels!’ - - - - - 1 - 1 ns
time
pulse width tw data inputs - - - - 11 - 9 - ns
data rate fiata - - - - - - 90 - 110 | Mbps
Note:
[1] tep 1s the same as tpyr and tpzy; tgis 1s the same as tpr 7 and tpyyz.
[2] These values are guaranteed by design.
[3] Skew between any two outputs of the same package switching in the same direction.
3.3.6. AC Characteristics 3
(Tamv=-40"C to +105°C, voltages are referenced to GND (ground=0V), unless otherwise specified)
Ve
Parameter Symbol Conditions 1.8v+0.15V 2.5V+0.2V 3.3V+0.3V 5.0V+£0.5V | Unit
Min. | Max. | Min. \ Max. | Min. | Max. | Min. \ Max.
Vcen)=1.8V+0.15V
HIGH to LOW
propagation tpHL AtoB - 12.1 - 9.1 - 8.1 - 7.4 ns
delay
LOW to HIGH
propagation tpLH AtoB - 14.1 - 10.5 - 9.3 - 8.1 ns
delay
HIGH to LOW
propagation tpHL Bto A - 12.3 - 10.0 - 9.3 - 8.8 ns
delay
LOW to HIGH
propagation tpLy Bto A - 12.8 - 8.8 - 7.3 - 6.3 ns
delay
enable time ton OE to A; B! - 200 - 200 - 200 - 200 | ns
OE to A;
no external load" %! i 14 ) 14 ) 14 ) 14 s
. . OE to B;
disable time tais 1o external load™? - 17 - 14 - 14 - 14 ns
OE to A; see Figure 3 - 140 - 140 - 140 - 145 ns
OE to B; see Figure 3 - 165 - 125 - 175 - 125 ns
LOW to HIGH A port 2.2 14.9 2.0 10.8 1.9 9.8 1.9 9.0 ns
output triu
transition time B port 2.8 15.3 1.8 9.6 1.2 6.6 0.7 3.6 ns
HIGH to LOW A port 1.8 11.0 1.3 8.3 0.9 7.1 0.6 6.1 ns
Output traL
transition time B port 1.3 10.4 1.0 6.8 09 4.9 0.7 3.8 ns
output skew tok(o) between channels"™ - 1.1 - 1.1 - 1.1 - 1.1 ns
pulse width tw data inputs 25 - 20 - 20 - 20 - ns
data rate fiata - - 40 - 50 - 50 - 50 Mbps
Vcen)=2.5V+0.2V
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Number: AiPTS010X-AX-LJ-JOO1EN

HIGH to LOW
propagation tpHL AtoB - - - 7.8 - 6.6 - 59 ns
delay
LOW to HIGH
propagation tpLH AtoB - - - 8.5 - 7.4 - 6.5 ns
delay
HIGH to LOW
propagation tpHL Bto A - - - 7.4 - 6.0 - 53 ns
delay
LOW to HIGH
propagation tpLH Bto A - - - 7.8 - 5.8 - 4.5 ns
delay
enable time ton OE to A; B! - - - 200 - 200 - 200 | ns
OE to A;
no external load!"?! ) ) ) e ) 10 ) 10 ns
. . OE to B;
disable time tais 1o external load™? - - - 12 - 10 - 10 ns
OEto A - - - 105 - 105 - 105 ns
OEtoB - - - 125 - 175 - 120 ns
LOW to HIGH A port - C 1.7 | 9.1 1.7 8.0 1.8 7.3 ns
output trLu
transition tlme B pOI‘t - - 1 8 9 1 13 68 09 4 1 ns
HIGH to LOW A port - - 1.3 7.1 0.8 5.9 0.6 4.8 ns
Output traL
transition time B port - - 1.1 6.8 0.9 5.1 0.7 3.8 ns
outpgt skew tsk(o) between channels"™ - - - 1.1 - 1.3 - 1.1 ns
time
pulse width tw data inputs - - 16.7 - 12.5 - 12.5 - ns
data rate fdata - - - - 60 - 80 - 80 | Mbps
Vcc(A):3.3Vi0.3V
HIGH to LOW
propagation tpHL AtoB - - - - - 6.1 - 53 ns
delay
LOW to HIGH
propagation tpLu AtoB - - - - - 6.5 - 5.8 ns
delay
HIGH to LOW
propagation tpHL Bto A - - - - - 5.9 - 4.8 ns
delay
LOW to HIGH
propagation tpLy Bto A - - - - - 5.9 - 5.4 ns
delay
enable time ten OE to A; B! - - - - - 200 - 200 ns
OE to A; i i ) i i 9 i 9 ns
] ) no external load!"™?
disable time tdis
OE to B; ) ) ) ) ) 9 ) 9 ns
no external load™
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Tab: 835-12-B4 Number: AiPTS010X-AX-LJ-JOO1EN

OE to A - - - - - 150 - 150 ns

OEto B - - - - - 170 - 120 ns

LOW to HIGH A port - - - - 1.6 7.1 1.8 6.3 ns
Output trLu

transition tlme B port - - - - 1.5 6.8 0.9 49 ns

HIGH to LOW A port - - - - 1.0 5.6 0.7 4.4 ns
output tTHL

transition tlme B pOI’t - - - - 1 0 5 3 O 8 3 9 ns

outpgt skew tek(o) between channels’’ - - - - - 1.1 - 1.1 ns

time
pulse width tw data inputs - - - - 13 - 10 - ns
data rate fiata - - - - - - 80 - 100 | Mbps
Note:

[1] tep 1s the same as tpzr and tpzy; tgis is the same as tprz and tpyz.
[2] These values are guaranteed by design.
[3] Skew between any two outputs of the same package switching in the same direction.

4., Testing Circuit
4.1, AC Testing Circuit

tw

\%
negative

pulse

v,
i

90%

Vi 90%
positive
pulse Vi Vi
oV 10%
tw
VEXT
VCC
RL
V| VO
JQL DUT

T | 7eln

Figure 1. Test circuit for measuring switching times
All input pulses are supplied by generators having the following characteristics: PRR<10MHz; Zo=50Q;
dVv/dt21.0V/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

Vi

A,B input Vi
GND
4" tPHL teLH

Vor 90%

B,A output Vwm

9
VoL 10%

— trHL —| trin

Figure 2. The data input (A, B) to data output (B, A) propagation delay times

R

OE input \VM
GND

< tpLz—

Vceo
output
LOW-to-OFF

VoL Vx

*+— tpHz —

VOH -

Vy
output
HIGH-to-OFF

GND

outputs «— | —» outputs
enabled disabled

Figure 3. Disable times

Vi

OE input
GND—]

V) —
AB
input
GND

ten(l)

Vbpo /
A,B \Y

output

M

\

VoL

(1) 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. See also Section 5.6.
Figure 4. Enable times
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4,30 Measurement Points

Supply voltage Input Output
Vceo Vwm Vwm Vx Vy
1.8V+0.15V 0.5Veqr 0.5V¢eo Vort0.15V Vou-0.15V
2.5V+0.2V 0.5Veqr 0.5V¢eo Vort0.15V Vou-0.15V
3.3V+0.3V 0.5Vcar 0.5Vceo Vor+0.3V Vou-0.3V
5.0V+0.5V 0.5Vcar 0.5Vceo Vor+0.3V Vou-0.3V
Note:

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

4.4 Test Data

Supply voltage Input Load VexT
Veen V) V At/AV C_ Ry toLn, tHe | tezh, trHz | tezL, thLz
1.65V 03.6V | 23Vt055V | Vea | <1.0ns/V | 15pF Sl(ﬁg open open Weeo

Note:

[1] Vccr 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, Rp=50K €.

[3] Vcco is the supply voltage associated with the output.

5. Typical Application Circuit And Application Note

5.10 Voltage Level-translation Applications

The AiPTS010X can be used in point-to-point applications to interface between devices or systems
operating at different supply voltages. The device is primarily targeted at I°’C or 1-wire which use
open-drain drivers, it may also be used in applications where push-pull drivers are connected to the ports,
however the AiIPTB010X may be more suitable.

1.8V l l 3.3V
1.8V Vopy Voo 3.3V f—
T o T ]
— SYSTEM . —
CONTROLLER AIPTS010X SYSTEM
DATA |« A B |«»{ DATA
Figure 5. Typical operating circuit
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Tab: 835-12-B4 Number: AiPTS010X-AX-LJ-JOO1EN

5.20 Architecture
The architecture of the AiPTS010X 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 B to A.

Vop(a) Voo

T1 T2
:I |— ONE ONE J I—:
SHOT SHOT

10KQ H 10
GATE BIAS

L
T3
A AJi 5

Figure 6. Architecture of AiIPTS010X 1/O cell (one channel)

The AIPTS010X is a "switch" type voltage translator, it employs two key circuits to enable voltage
translation:
1. A pass-gate transistor (N-channel) that ties the ports together.

2. An output edge-rate accelerator that detects and accelerates rising edges on the 1/O pins.

The gate bias voltage of the pass gate transistor (T3) is set at approximately one threshold voltage above
the V¢ level of the low-voltage side. During a LOW-to-HIGH transition the output one-shot accelerates
the output transition by switching on the PMOS transistors (T1, T2) bypassing the 10KQ pull-up resistors
and increasing current drive capability. The one-shot is activated once the input transition reaches
approximately Vccy/2; it is de-activated approximately 50ns after the output reaches Vcco/2. During the
acceleration time the driver output resistance is between approximately 50Q2 and 70€Q. To avoid signal
contention and minimize dynamic Ipp, the user should wait for the one-shot circuit to turn-off before
applying a signal in the opposite direction. Pull-up resistors are included in the device for DC current

sourcing capability.

5.30 Input Driver Requirements

As the AIPTS010X is a switch type translator, properties of the input driver directly effect the output
signal. The external open-drain or push-pull driver applied to an I/O determines the static current sinking
capability of the system; the max data rate, HIGH-to-LOW output transition time (try.) and propagation
delay (tpyr) are dependent upon the output impedance and edge-rate of the external driver. The limits

provided for these parameters in the datasheet assume a driver with output impedance below 50 is used.
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5.40 Output Load Considerations

The maximum lumped capacitive load that can be driven is dependant upon the one-shot pulse duration. In
cases with very heavy capacitive loading there is a risk that the output will not reach the positive rail
within the one-shot pulse duration. To avoid excessive capacitive loading and to ensure correct triggering
of the one-shot it's recommended to use short trace lengths and low capacitance connectors on
AiPTS010X PCB layouts. To ensure low impedance termination and avoid output signal oscillations and
one-shot re-triggering, the length of the PCB trace should be such that the round trip delay of any

reflection is within the one-shot pulse duration (approximately 50ns).

5.50 Power Up

During operation Vec(a) must never be higher than Vec), however during power-up Veea)>Veee) does
not damage the device, so either power supply can be ramped up first. There is no special power-up
sequencing required. The AiPTS010X includes circuitry that disables all output ports when either Vcca)
or Vee, is switched off.

5.60 Enable And Disable

An output enable input (OE) is used to disable the device. Setting OE=LOW causes all 1/Os 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.

5.700 Pull-up Or Pull-down Resistors On 1/O Lines

The AiPTS010X has the pull-up resistors dynamically change value based on whether a low or a high is
being passed through the 1/0 line. Each A-port I/O has a pull-up resistor (Rpya) to Vcca and each B-port
I/0O has a pull-up resistor (Rpyp) to Veep. Rpua and Rpyp have a value of 40kQ when the output is driving
LOW. Rpya and Rpyp have a value of 4kQ when the output is driving HIGH. Rpya and Rpyp are disabled
when OE=LOW. This feature provides lower static power consumption (when the I/Os are passing a LOW)
and supports lower Vor values for the same size pass-gate transistor and helps improve simultaneous

switching performance.
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6. Package Information

6.1. SOT23-6
]
, A
—\
rr A [ "
|
\, | ] |
e i T —]
; —
|
' |
{ [ |
— ol . H‘hi‘-
§ ==
\ |
Dimensions (mm)
Symbol -
y Min. Max.
A - 1.25
Al 0.00 0.12
A2 1.00 1.20
b 0.30 0.50
c 0.10 0.20
D 2.82 3.02
E 2.60 3.00
El 1.50 1.70
€ 0.95
el 1.80 2.00
0.30 0.60
0 0° 8°
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6.2+ SOT-363

D
— {»
F m
TH T .
b C
LA 1
_ _ _ |
A ¢ AD A
Dimensions (mm)
Symbol :
y 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
E 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

ﬂﬁ — Al

e bp L
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
D 2.90 3.10
E 2.90 3.10
HE 3.90 4.10
L 0.50
Lp 0.33 0.47
€ 0.65
0.35 0.70
0 0° 8°
Address:Building B4,NO.777,Jianzhu Road,Binhu District, Wuxi City,Jiangsu Province 25/ 32

http://www.i-core. cn P.C.: 214072 VER: 2023-12-A5




ll Wuxi I-CORE Electronics Co., Ltd.

Tab: 835-12-B4 Number: AiPTS010X-AX-LJ-JOO1EN
6.4. VSSOPS8
 —)
Z— 5 L 5 A2 ] _\_ﬁ1 =[va0]A]
o— = 7
N HH A f=
I/.- ““ DETIAL £
NV v I \/ \
— — —
| | i ! L i
\ N J &
HIN=gE 5
- 7 Lo N 2]
TOP WVIEW SIDE VIEW
1/ A
[ N 7
| BR [ || \ \,._ — I :
I T I I I S R A \ \ N n VA
AN |
7o - _ ) \_/[| e
A = NOTES
) DETIAL Z
SIDE VIEW 1.0 cop
2.0 DE
Dimensions (mm
Symbol : (mm)
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+ XSON8

™
]

P o
oot | >

? * i } INDEX AREA

[0 [0

LJ—J B T TOP VIEW

BOTTOM VIEW
Symbol - Dimensions (mm) —

A 0.28 0.32
Al 0.00 0.05
A3 0.10

b 0.11 0.21
D 1.35

E 1.00

e 0.35

L 0.25 0.35
L1 0.275 0.475
L2 0.30 0.40
L3 0.325 0.525
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Tab: 835-12-B4 Number: AiPTS010X-AX-LJ-JOO1EN
6.6 QFNI10
| 5 | = 2 2 &
~ Dr = I
—— b b—
=
2 VWCCA 6.GND
Pin1 Mark 5 I:
Pin1 1.vccer 12—~ 7.0E
Xg l tld o |-
| T
= w o
S B &
Dimensions (mm)
Symbol -
y Min. Max.
A 0.45 0.55
Al 0.03
D 1.30 1.50
E 1.70 1.90
b 0.15 0.25
L1 0.35 0.45
L2 0.45 0.55
e 0.40
X1 0.55 0.65
X2 0.15 0.25
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Wuxi I-CORE Electronics Co., Ltd.

Number: AiPTS010X-AX-LJ-JOO1EN

6.7. SOP14

e

[ [T [T [T [T [T [ A \/ \\\
il e i C!;%JE ML
A1 |AZ L
M im
O
H mi H H ]
Himn
e b
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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ll Wuxi I-CORE Electronics Co., Ltd.

6.8+ TSSOP14

D
I A /
Ty . {Cg{}\ 1L
TM A2 ,L%L
L7
ifndAAdf
<
mm
O
H i H H HQL
€ b
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
4.90 5.10
El 4.30 4.50
E 6.20 6.60
e 0.65
0.45 | 0.75
L1 1.00
e 00 ‘ 80
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6.9, TSSOP20
k—D#
|
A {
InIninInininIninini] . {E%

TAW A2

"
Tf

L1

mm
O
ﬁ b
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
6.40 6.60
El 4.30 4.50
E 6.20 6.60

e 0.65
L 0.45 | 0.75

L1 1.00

e 00 ‘ 80
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Wuxi I-CORE Electronics Co., Ltd.

Number: AiPTS010X-AX-LJ-JOO1EN

Tab: 835-12-B4

7. Statements And Notes

7.1, The name and content of Hazardous substances or Elements in the product

Hazardous substances or Elements
Cadm
Mercur
Lead | um Hexaval quybro Dibutvl Butylbe | pioet B
and y and| i ent Polybro | minate Y1 nzyl hylhex Diisobu
Part name mereur | imi chromiu | minated | d phthala phthala { tyl
lead y m biphenyl | biphen | t€ te yhthl phthala
compou | compo | U™ compoun| s yl phthala
nds unds comp ds ethers te
ounds
Lead
O O O o O 0] O 0] o O
frame
Plastic
. o o o o o o o 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

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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