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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 (Vcc) and Vee)). Veca) can be supplied at any voltage between 1.65V
and 3.6V. Vcc) 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 Vcca) and pin B is referenced to Vcer). 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 loee. The lorr circuitry disables the output, preventing the damaging backflow current through the
device when it is powered down.

Features:
® Wide supply voltage range:

Vce): 1.65V to 3.6V

Vce): 2.3V 10 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 +125°C
Package:
AiPTS0101: SOT23-6/SOT363
AIPTS0102: TSSOP8/VSSOP8/XSON8
AIPTS0103: QFN10
AiPTS0104: SOP14/TSSOP14/VQFN14
AiIPTS0108: 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:
TSSOP8 DAXX
TA8.TB PCS/tube | tube/box | PCS/box | Somm>domm
in spacing:
0.65mm
Dimensions of
AiPTS0104 . 50 200 10000 plastic enclosure:
SOP14 AIPTS0104
SA14.TB PCS/tube | tube/box | PCS/box | on/Mm>3.9mm
Pin spacing:
1.27mm
Dimensions of
AIPTS0104 9% 200 19200 plastic enclosure:
TSSOP14 TS0104
TA14.TB PCS/tube | tubglbox | PCS/box | oo Am
in spacing:
0.65mm
Dimensions of
AIPTS0108 70 200 14000 plastic enclosure:
TSSOP20 TS0108
TA20.TB PCS/tube | tubebox | PCS/box | oo Am
in spacing:
0.65mm
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Reel packing specifications:

Part Packaging Marking Reel Boxed reel

. . Notes
number form code guantity quantity

Dimensions of

; ) 3000 30000 plastic enclosure:
AIPTS0101GB236.TR | SOT23-6 CzZXX PCSreel PCS/hox | 2.9mmx1.6mm

Pin spacing: 0.95mm

Dimensions of

AIPTS0101GC363.TR | SOT363 CZXX 3000 30000 | plastic enclosure:
PCS/reel PCS/box | 2.1mm>1.3mm

Pin spacing: 0.65mm

Dimensions of

; 3000 3000 plastic enclosure:
AiPTS0102TA8.TR T P DAXX
IPTS010 8 SSOP8 PCS/reel PCS/box | 3.0mm>3.0mm

Pin spacing: 0.65mm

Dimensions of

; 3000 3000 plastic enclosure:
AIPTS0102YA8.TR VSSOP8 DAXX
PCS/reel PCS/box | 2.0mm>2.3mm

Pin spacing: 0.50mm

Dimensions of

AiPTS0102EBS.TR XSONS DAXX 5000 25000 plastic enclosure:
PCS/reel PCS/box | 1.35mm>1.00mm

Pin spacing: 0.35mm

Dimensions of

; 3000 15000 plastic enclosure:
AiIPTS0103QI10.TR FN10 Dz
Q Q PCS/reel PCS/box | 1.80mm<1.40mm

Pin spacing: 0.40mm

Dimensions of

. ; 4000 8000 plastic enclosure:
AiPTS0104SA14.TR SOP14 AiPTS0104 PCS/reel PCShox | 8.7mm>a.9mm

Pin spacing: 1.27mm

Dimensions of

AIPTS0104TA14.TR | TSSOP14 | TS0104 5000 10000 | plastic enclosure:
PCS/reel PCS/box | 5.0mm>4.4mm

Pin spacing: 0.65mm

Dimensions of

; 5000 10000 plastic enclosure:
AIPTS0104QK14.TR | VQFN14 TS0104
Q Q PCS/reel PCS/box | 3.5mm>3.5mm

Pin spacing: 0.5mm

Dimensions of

AIPTSO108TA20.TR | TSSOP20 | TS0108 4000 8000 | plastic enclosure:
PCS/reel PCS/box 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
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AL[1] 20] B1
Veem) E E Vece)
A2[3] 18] B2
A3[4] 17] B3
A4[5 ]| 16] B4
A5 [6 | 15] B5
A6 [7] 14] B6
A7 8] 13 B7
A8 9] 12] B8
OE [10 11| GND
TSSOP20
2.3+ Pin Description
2.3.1, SOT23-6/SOT363
Pin No. Pin Name Description
1 Ve supply voltage A
2 GND ground (0V)
3 A data input or output (referenced to Vcca))
4 B data input or output (referenced to Vccg))
5 OE output enable input (active HIGH; referenced to Vcca))
6 V) supply voltage B
2.3.2, TSSOP8/VSSOP8/XSONS8
Pin No. Pin Name Description
1 B2 data input or output (referenced to Vce))
2 GND ground (OV)
3 Veeny supply voltage A
4 A2 data input or output (referenced to Vcea))
5 Al data input or output (referenced to Vcca))
6 OE output enable input (active HIGH; referenced to Vcca))
7 Vce) supply voltage B
8 Bl data input or output (referenced to Vceg))
2.3.3. QFN10
Pin No. Pin Name Description
1 Vce) supply voltage B
2 Ve supply voltage A
3 Al data input or output (referenced to Vcca))
4 A2 data input or output (referenced to Vcca))
5 A3 data input or output (referenced to Vcca))
6 GND ground (0V)
7 OE output enable input (active HIGH; referenced to Vcca))
8 B3 data input or output (referenced to Vceg))
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9 B2 data input or output (referenced to Vccg))
10 Bl data input or output (referenced to Vccg))
2.3.4. SOP14/TSSOP14
Pin No. Pin Name Description
1 Ve supply voltage A
2 Al data input or output (referenced to Vcca))
3 A2 data input or output (referenced to Vcca))
4 A3 data input or output (referenced to Vcea))
5 A4 data input or output (referenced to Vcea))
6 n.c. not connected
7 GND ground (0V)
8 OE output enable input (active HIGH; referenced to Vcca))
9 n.c. not connected
10 B4 data input or output (referenced to Vee))
11 B3 data input or output (referenced to Vce))
12 B2 data input or output (referenced to Vceg))
13 Bl data input or output (referenced to Vceg))
14 Veee) supply voltage B
2.3.5. VQFN14
Pin No. Pin Name Description
1 Al data input or output (referenced to Vcea))
2 A2 data input or output (referenced to Vcea))
3 A3 data input or output (referenced to Vcea))
4 A4 data input or output (referenced to Vcea))
5 n.c. not connected
6 GND ground (0V)
7 OE output enable input (active HIGH; referenced to Vcca))
8 n.c. not connected
9 B4 data input or output (referenced to Vce))
10 B3 data input or output (referenced to Vce))
11 B2 data input or output (referenced to Vce))
12 B1 data input or output (referenced to Vce))
13 Vcem) supply voltage B
14 Veen) supply voltage A
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2.3.6~ TSSOP20

Pin No. Pin Name Description
1 Al data input or output (referenced to Vcea))
2 Ve supply voltage A
3 A2 data input or output (referenced to Vcca))
4 A3 data input or output (referenced to Vcca))
5 A4 data input or output (referenced to Vcca))
6 A5 data input or output (referenced to Vcca))
7 Ab6 data input or output (referenced to Vcca))
8 A7 data input or output (referenced to Vcca))
9 A8 data input or output (referenced to Vcca))
10 OE output enable input (active HIGH; referenced to Vcca))
11 GND ground (OV)
12 B8 data input or output (referenced to Vce))
13 B7 data input or output (referenced to Vccg))
14 B6 data input or output (referenced to Vceg))
15 B5 data input or output (referenced to Vceg))
16 B4 data input or output (referenced to Vceg))
17 B3 data input or output (referenced to Vceg))
18 B2 data input or output (referenced to Vceg))
19 Vcee) supply voltage B
20 Bl data input or output (referenced to Vceg))
2.4\ Function table
Supply voltage Input Input/output
Ve Veee) OE A B
1.65V to 3.6V 2.3V t0 5.5V L Z Z
1.65V to 3.6V 2.3Vto 5.5V H input or output output or input
GND 2.3V t0 5.5V X Z Z
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] Vcea) must be less than or equal to Vee).
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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 Veem) - -0.5 +6.5 V

OEM -0.5 +6.5 V

input voltage V, AB pBO;:atZ or\llqvg(rjed[gwn or -0.5 +6.5 \%

A, B port; Active modeIE] -0.5 Vcei+0.5 \Y;

A, B port; Power-down or

output voltage Vo p3-State model™ r po-5 v

A, B port; Active modeEI4] 05 | Veeot05 | V
input clamping current lik V<0V -50 - mA
output clamping current lok Vo<0V -50 - mA
output current lo Vo=0V to Vccol! - 50 mA
supply current lcc lcca) O leces) - 100 mA
ground current lenp - -100 - mA

storage temperature Tstg - -65 +150 T
total power dissipation Prot - - 500 mw

soldering temperature TL 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] Vceit0.5V or Vecot+0.5V should not exceed 6.5V.

[4] Vceo is 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 \Y/
supply voltage B Veem) - 2.3 55 \Y/

OE 0 55 \%

input voltage Vi Power-down or Aport 0 3.6 v

3-state mode B port 0 5.5 V

Active mode A, B port 0 Vel \YJ

Power-down or A port 0 3.6 Vv

output voltage Vo 3-state mode B port 0 5.5 \%

Active mode A, B port 0 Vceo \YJ

ambient temperature | Tamb - -40 +125 T
AorB port; Vcen=1.65V to 3.6V, ) 10 ns/\/

input transitionrise |\ push-pull driving | Vcce)=2.3V to 5.5V
e |Vgeeriomrioser | [ w0 [
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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 Ve or both at GND.
[2] Vcca) must be less than or equal to Veeg).

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

[4] Vceo 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 A port; V|<0.15V; V =1.65V to
output voltage Vo | gy Veow=L165V: lo=13suA | "~ | 0B | - \
input leakage OE input; V=0V to 3.6V,
current I V=165V to 3.6V, - - H UA
Vcee)=2.3V 10 5.5V
Aor B port; Vo=0V or Vcco;
OFF-state ouput |1 Voctn=1.65V 10 3.6V: : | a | oA
Vcee)=2.3V 10 5.5V
A por'E V._or Vo=£)V to 3.6V, ) g " UA
power-off leakage lose Veepn)=0V; Vecp)=0V to 5.5V
current B port; Vi or Vo=0V to 5.5V ) ) | oA
Vce®)=0V; Vecn)=0V to 3.6V
. . OE input; Vcea)=3.3V,
input capacitance Ci \F}CC(B):3f3)\/ - 2.6 - pF
Aport; enabled - 9 - pF
Veew)=3.3V; -
input/output Coo Vee)=3.3V disabled - 5.2 - pF
capacitance B port; enabled - 10.5 - pF
Veew)=3.3V;
Veee)=3.3V disabled - 9 - pF
Vce@)=2.5V - 0.1 - UA
Veen)=1.8V Veee)=3.3V - 0.1 - UA
Vce@)=5.0V - 0.1 - uA
Vcee)=2.5V - 0.1 - uA
lccy Veen)=2.5V Vcee)=3.3V - 0.1 - uA
Vce@)=5.0V - 0.1 - uA
Vcee)=2.5V - - - UA
supply current Vcen)=3.3V Vcee)=3.3V - 0.1 - UA
Vcee)=5.0V - 0.1 - UA
Vcee)=2.5V - 0.5 - UA
Veewn)=1.8V Vcee)=3.3V - 15 - uA
Vcee)=5.0V - 4.6 - UA
lce) Vcee)=2.5V - 0.1 - UA
Veeny=2.5V Vcee)=3.3V - 0.8 - uA
Vce@)=5.0V - 3.8 - uA
Veen)=3.3V Vcee)=2.5V - - - UA
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Vcee)=3.3V - 0.1 UA
Vce@)=5.0V - 2.8 uA
Note:
[1] Vcea) must be less than or equal to Vec).
[2] Vcco is the supply voltage associated with the output.
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
Vcc(A)=1.65V to 1.95V; B _ _
Veee)=2.3V to 5.5V Veew 0.2 v
A port Veep)=2.3V to 3.6V,
HIGH-level vcccc(?s))_:zl.sv to55v | veew 4 |- Y v
input ViH
Vcen)=1.65V to 3.6V,
voltage ccw) ' Y - -
J B port Veee=23Vto55v | Yeee04 v
. Vcen)=1.65V 10 3.6V; ) ]
OF input Veee=2.3Vto55v | 205Veew v
Veen=1.65V to 3.6V, ) )
LOW-letVel v AorB port VCC(B):2-3V to 5.5V 015 v
inpu IL
. Vcen)=1.65V to 3.6V;
voltage cc®) ' - -
g OE input Veo@=2.3V 10 5.5V 0.35Vccea) \%
A port; 10=-20UA; Vcen=1.65V to 3.6V, ) )
H'Sﬂr;'tiVe' v Vi>Veee)-0.4V Veeg=2.3Vto55v | 087Veew v
OH
B port; lo=-20uA; Veen)=1.65V to 3.6V,
voltage ' ’ A) ' - -
g Vi>Vcen)-0.2V Vce@)=2.3V t0 5.5V 0.67Vcee) v
Vcea=1.65V; lo=-220uA - - 0.4 \Y
A port; V<0.15V; A T N N
Vee@=1.65V t0 5.5V | —vcc@=2:3V; lo=-300uA 04 v
LOW-level Veea)=3.0V; lo=-400uA - - 0.55 V
output VoL Veee)=1.65V; 10=-220uA - - 0.4 A
voltage B port; Vi<0.15V; Vee@=2.3V; lo=-300uA - - 0.4 \Y
Vcen)=1.65V to 3.6V Vce)=3.0V; 10=-400uA - - 0.55 Vv
Vcc(B):4.5V; |o:-620UA - - 0.55 V
input OE input; V=0V to 3.6V,
leakage f Vcea)=1.65V to 3.6V, - - +2 UA
current Vcep)=2.3V 10 5.5V
OFF-state A or B port; Vo=0V or Vcco;
output loz Veen)=1.65V 10 3.6V, - - + uA
current Vcep)=2.3V 10 5.5V
A port; Vi or Vo=0V to 3.6V;
pIOWEr'Off | Veen=0V: Vee@=0V to 5.5V ) ) 2 UA
eakage OFF ) _ \
current B port; V, or Vo=0V to 3.6V, ) ) + UA
Vce)=0V; Veep)=0V to 5.5V
OE=0V or Vcc(a); An, Bn open
supply lec Veem=1.65V:
current CC(A)—~- DIV, - N
y leca) Vee@=1.65V to 5.5V 20 20 UA
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Veen=1.65V 1o 3.6V,

Vee@=2.3V t0 5.5V -20 - 20 uA
Veen)=3.6V,; Vee)=0V - - 20 uA
Vcen)=0V; Veep)=5.5V -20 - - uA
Vcen)=1.65V, ) )
Veem =165V to 5.5V 45 UA
Vcen)=1.65V to 3.6V, ) )
lece) Vece)=2.3V to 5.5V 45 uA
Veen)=3.6V; Veee)=0V -20 - - uA
Veew=0V; Vee)=5.5V - - 20 UA
Vcen)=1.65V, _ )
o Veem=1.65V to 5.5V 65 UA
cemTiee® Veow=165V 10 3.6V: | g - A
Vee@)=2.3V to 5.5V
Note:
[1] Vcea) must be less than or equal to Vecg).
[2] Vcco is the supply voltage associated with the output.
3.3.3. DC Characteristics 3
(Tamo=-40°C to +125°C, voltages are referenced to GND (ground=0V), unless otherwise specified)
Parameter | Symbol Conditions Min. Typ. Max. Unit
Veen)=1.65V to 1.95V; ) ) )
Vce@)=2.3V 10 5.5V Veew-02 v
A port Veen=2.3V t0 3.6V,
HIGH-level vi?f;):z'.sv ey | Veow04 | - - Vv
input Vi
voltage Veen=1.65V to 3.6V, i ) )
J B port Vce@)=2.3V 1o 5.5V Veee0.4 v
. Veeny=1.65V to 3.6V, ) )
OF input Veeg=23V to5.5v | 285Veew v
Veen)=1.65V to 3.6V, ) )
Loyv-|etve| y A or B port Vee@=2.3V 10 5.5V 0.15 \Y
npu IL
. Vcea)=1.65V to 3.6V
voltage cc® ’ - -
g OE input Veo@=2.3V 10 5.5V 0.35Vcen) \
A port; 10=-20UA; Veen)=1.65V to 3.6V, ) )
H'G':"etve' Y ViVeee)-0.4V Veee=23Vto55v | 067Veew v
outpu OH
B port; lo=-20uA; Veen)=1.65V to 3.6V;
voltage J ' Q) ; 3 )
J Vi2Vecea)-0.2V Vce@)=2.3V 10 5.5V 0.67Vece) v
Vcc(A)=1.65V; lo=-220uA - - 0.4 Vv
A port; Vi<0.15V; _ . _ -
Veoe)=1.65V to 5.5V | —ccw=2:3V; lo=-300uA 04 v
LOW-level Vcen)=3.0V; lo=-400uA - - 0.55 Vv
output VoL Vcc(B)=1.65V; lo=-220uA - - 0.4 V
voltage B port; V/<0.15V; Veee)=2.3V; lo=-300uA - - 0.4 V
Veen)=1.65V to 3.6V Vcee)=3.0V; lo=-400uA - - 0.55 V
Vcc(B)=4.5V; lo=-620uA - - 0.55 V
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Tab: 835-12-B4 Number: AiPTS010X-AX-LJ-JO01EN
input OE input; V=0V to 3.6V,
leakage f Vcen)=1.65V to 1.95V; - - +2 UA
current Vcer)=2.3V to 5.5V
OFF-state A or B port; Vo=0V or Vcco;
output loz Vcen)=1.65V to 1.95V; - - #?2 UA
current Vcep)=2.3V 10 5.5V
A port; Vi or Vo=0V to 3.6V;
Pf’egﬁgg(’eﬁ | Vee@=0V: Veee=0V to 5.5V H2 UA
OFF
current B port; V, or Vo=0V to 3.6V, ) ) 412 UA
Vcee)=0V; Veepn)=0V to 5.5V
OE=0V or Vcc(a); An, Bn open
Vcen)=1.65V, ) )
Veem=1.65V 0 5.5V i 20 UA
Vcen)=1.65V to 3.6V, ) )
lecn) Vee@=2.3V to 5.5V 2 3 UA
Vcc(A):3.6V; Vcc(B):OV - - 20 uA
Vcc(A):OV; Vcc(B):5.5V -1 - - uA
Vcen)=1.65V, ) )
supply lec Vcee)=1.65V to 5.5V * wA
current \V/ 1.65V to 3.6V,
cca)—1. 05.0V; _ _
lccee) Vee@=2.3V to 5.5V 60 UA
Vcen)=3.6V; Veer)=0V -1 - - uA
Vcen)=0V; Vee)=5.5V - - 20 uA
Vcen)=1.65V,; ) )
- Veee)=1.65V t0 5.5V 65 UA
conTiec® Veew=1.65V 10 3.6V; ] ] 65 A
Vee@)=2.3V to 5.5V
Note:
[1] Vcea) must be less than or equal to Vec).
[2] Vcco is the supply voltage associated with the output.
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3.3.4. AC Characteristics 1

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

Vee)
Parameter Symbol Conditions 1.8V+ | 25V+ | 3.3V+ | 50V | Unit
0.15v | 0.2v 0.3V 0.5V
HIGH to LOW
propagation tpHL AtoB 6.5 5.9 5.7 55 ns
delay
LOW to HIGH
propagation teLH AtoB 7.1 6.3 6.2 6.6 ns
delay
HIGH to LOW
propagation tPHL Bto A 6.2 5.4 51 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; BM 200 200 200 200 ns
OEto A;
no external load™?! 12 12 pr 12 ns
. . OE to B;
disable time tais no 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 trLH
transition time B port 6.6 4.3 2.1 15 ns
HIGH to LOW A port 5.8 4.8 4.3 3.8 ns
output trHL
transition time B port 3.6 2.2 1.8 15 ns
output skew tsk(o between channelst! 1 1 1 1 ns
time ©)
pulse width tw data inputs 20 16.7 16.7 16.7 ns
data rate Tdata - 50 50 50 50 Mbps
Note:
[1] ten is the same as tpz. and tezn; tais is the same as tprz and tpnz.
[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)

Vcem)
Parameter Symbol Conditions 1.8v#0.15V 2.5V4).2Vv 3.3v#).3V 5.0v#).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 teLH 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 tpLH Bto A - 10.2 - 7.0 - 5.8 - 5.0 ns
delay
enable time ten OE to A; BM - 200 - 200 - 200 - 200 ns
OEto A;
no external load™I?! i 13 i 13 i 13 ) 13 ns
. . OE to B;
disable time tais no 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 22 | 119 | 20 8.6 1.9 7.8 1.9 7.2 ns
output trm
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 trhL
transition time B port 1.3 8.3 1.0 5.4 0.9 3.9 0.7 3.0 ns
output skew tsk(o) between channelst! - 1 - 1 - 1 - 1 ns
pulse width tw data inputs 22.2 - 16.7 - 16.7 - 16.7 - ns
data rate fdata - - 45 - 50 - 50 - 50 | Mbps
Vcc(A):Z.SViO.ZV
HIGH to LOW
propagation tPHL AtoB - - - 6.2 - 53 - 4.7 ns
delay
LOW to HIGH
propagation tpLH AtoB - - - 6.8 - 5.9 - 5.2 ns
delay
HIGH to LOW
propagation tPHL Bto A - - - 5.9 - 4.8 - 4.2 ns
delay
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Number: AiPTS010X-AX-LJ-JOO1EN

LOW to HIGH
propagation teLH Bto A - - - 6.2 - 4.6 - 3.6 ns
delay
enable time ten OE to A; Bl - - - 200 - 200 - 200 ns
OEto A;
no external load™I?! i i i 9 i 9 ) 9 ns
. . OE to B;
disable time tais no external load® - - - 11 - 9 - 9 ns
OEto A - - - 105 - 105 - 105 ns
OEtoB - - - 125 - 175 - 120 ns
LOW to HIGH A port - - 1.7 | 73 | 1.7 | 64 | 18 | 58 ns
output trim
transition time B port - - 1.8 7.3 1.3 5.4 0.8 3.3 ns
HIGH to LOW A port - - 13 | 57 | 08 | 47 | 06 | 38 ns
output trHL
transition time B port - - 11 5.4 0.9 4.1 0.7 3.0 ns
outpt?rtnzkew tsko) between channels®! - - - 1 - 1.2 - 1 ns
pulse width tw data inputs - - 14 - 11 - 11 - ns
data rate fata - - - - 50 - 50 - 50 | Mbps
Vcepn)=3.3VH.3V
HIGH to LOW
propagation tPHL AtoB - - - - - 4.9 - 4.2 ns
delay
LOW to HIGH
propagation tpLH AtoB - - - - - 5.2 - 4.6 ns
delay
HIGH to LOW
propagation tPHL Bto A - - - - - 4.7 - 3.8 ns
delay
LOW to HIGH
propagation teLH Bto A - - - - - 4.7 - 4.3 ns
delay
enable time g OE to A; B - - - - - 200 - 200 ns
OEto A; ) ) ) i ) 8 i 8 ns
no external load!?
. . OE to B;
disable time tais no external load® - - - - - 8 - 8 ns
OEto A - - - - - 150 - 150 ns
OEtoB - - - - - 170 - 120 ns
LOW to HIGH A port - - - - 16 | 57 | 1.8 | 5.0 ns
output trim
transition time B port - - - - 1.5 54 0.9 3.9 ns
HIGH to LOW A port - - - - 10 | 45 | 06 | 35 ns
output trhL
transition time B port - - - - 1.0 4.2 0.8 3.1 ns
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output skew ts(o) between channelst! - - - - - 1 - 1 ns
time
pulse width tw data inputs - - - - 11 - 9 - ns
data rate fdata - - - - - - 50 - 50 | Mbps
Note:
[1] ten is the same as tpz. and tezn; tgis is the same as tprz and tpnz.
[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
(Tamb=-40°C to +125°C, voltages are referenced to GND (ground=0V), unless otherwise specified)
Vee)
Parameter Symbol Conditions 1.8v#).15V 2.5V4).2V 3.3V#).3V 5.0V#).5vV Unit
Min. \ Max. | Min. \ Max. Min.—\ Max. | Min. \ Max.
VCC(A):1.8V10.15V
HIGH to LOW
propagation tPHL AtoB - 121 - 9.1 - 8.1 - 7.4 ns
delay
LOW to HIGH
propagation teLH AtoB - 141 - 10.5 - 9.3 - 8.1 ns
delay
HIGH to LOW
propagation tPHL BtoA - 12.3 - 10.0 - 9.3 - 8.8 ns
delay
LOW to HIGH
propagation teLH Bto A - 12.8 - 8.8 - 7.3 - 6.3 ns
delay
enable time ten OE to A; BH - 200 - 200 - 200 - 200 ns
OEto A;
no external load!™ i 14 i 14 i 14 i 14 ns
. . OE to B;
disable time tais no 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 trim
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 18 | 110 | 1.3 8.3 0.9 7.1 0.6 6.1 ns
output tTHL
transition time B port 1.3 10.4 1.0 6.8 0.9 4.9 0.7 3.8 ns
output skew tsk(o) between channelst] - 1.1 - 1.1 - 1.1 - 1.1 ns
pulse width tw data inputs 25 - 20 - 20 - 20 - ns
data rate fdata - - 40 - 50 - 50 - 50 | Mbps
Veen)=2.5VH).2V
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HIGH to LOW
propagation tPHL AtoB - - - 7.8 - 6.6 - 5.9 ns
delay
LOW to HIGH
propagation tpLH AtoB - - - 8.5 - 7.4 - 6.5 ns
delay
HIGH to LOW
propagation tPHL BtoA - - - 7.4 - 6.0 - 5.3 ns
delay
LOW to HIGH
propagation teLH BtoA - - - 7.8 - 5.8 - 4.5 ns
delay
enable time ten OE to A; B! - - - 200 - 200 - 200 | ns
OEto A;
no external load™!?) i i i 18 i 10 ) 10 ns
. . OE to B;
disable time tais no external load® - - - 12 - 10 = 10 ns
OEto A - - - 105 - 105 - 105 ns
OEtoB - - - 125 - 175 - 120 ns
LOW to HIGH A port - - 1.7 | 9.1 1.7 8.0 1.8 | 7.3 ns
output tri
transition time B port - - 1.8 9.1 1.3 6.8 0.9 4.1 ns
HIGH to LOW A port - - 13 | 71 | 08 | 59 | 06 | 48 | ns
output trHL
transition time B port - - 11 6.8 0.9 5.1 0.7 3.8 ns
out[?[?rtnsekew tsk(o) between channelst! - - - 1.1 - 1.3 - 1.1 ns
pulse width tw data inputs - - 16.7 - 125 - 125 - ns
data rate fdata - - - - 50 - 50 - 50 | Mbps
Vcc(A):3.3ViO.3V
HIGH to LOW
propagation tPHL AtoB - - - - - 6.1 - 5.3 ns
delay
LOW to HIGH
propagation teLH AtoB - - - - - 6.5 - 5.8 ns
delay
HIGH to LOW
propagation tPHL Bto A - - - - - 59 - 4.8 ns
delay
LOW to HIGH
propagation teLH Bto A - - - - - 59 - 5.4 ns
delay
enable time ten OE to A; Bl - - - - - 200 - 200 ns
OEto A;
] ) no external load& ) ) ) i ) 9 i 9 ns
disable time tais
OE to B; ) ) ) i ) 9 i 9 ns
no external load™
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OEto A - - - - - 150 - 150 ns

OEtoB - - - - - 170 - 120 ns

LOW to HIGH A port - - - - 16 | 71 | 1.8 | 63 ns
output trim

transition time B port - - - - 15 6.8 0.9 4.9 ns

HIGH to LOW A port - - - - 10 | 56 | 07 | 44 | ns
output trhL

transition time B port - - - - 1.0 5.3 0.8 3.9 ns

outa?;qsekew tsk(o) between channelst! - - - - - 1.1 - 1.1 ns

pulse width tw data inputs - - - - 13 - 10 - ns

data rate fdata - - - - - - 50 - 50 | Mbps
Note:

[1] ten is the same as tpz and tpzw; tais IS the same as tpLz and tewz.
[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

dVv/dt=1.0V/ns.

\%
negative
pulse

ov

\%
positive
pulse
ov

tw
90%
VM VM
10%
T 7.
e p
90%
\ \v
10%.
tw
VEXT
VCC
RL
V| VO
DUT

=T

)

I ) )

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

Ri=Load resistance.
C.=Load capacitance including jig and probe capacitance.
Vext=External voltage for measuring switching times.
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4.2, AC Testing Waveforms

\
A,B input Vi
GND
4" terL teLH

Vo 90%

B,A output Vwm

9
VoL 10%

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

\
OE input _\\VM
GND

*— tpLz—]

Vceo
output /
LOW-to-OFF
V.

VoL X

*+— tpHz —

Vo —

Vy
output
HIGH-to-OFF

GND

outputs «— | —» outputs
enabled disabled

Figure 3. Disable times

\%

OE input
GND—]

V) —
AB
input
GND

ten(l)

Vbpo /
A,B \Y

output

M

A
Y

VoL

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

Supply voltage Input Output
Vcco Vm Vm Vx Vy
1.8vV#).15V 0.5Vcci 0.5Vceo Voo+0.15V Von-0.15V
2.5vV40.2Vv 0.5Vcci 0.5Vceo Vo_+0.15V Von-0.15V
3.3v#.3V 0.5Vcal 0.5Vcco Vor_+0.3V Von-0.3V
5.0v#.5V 0.5Vcal 0.5Vcco Vor_+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.
4.4, Test Data
Supply voltage Input Load Vext
Veen) Vee) V| AUAV CL RL teLH, tPHL | tezH, tPHz | tPzL, tPLz
1.65Vto 3.6V | 2.3V to5.5V Vcer | €£1.0ns/V | 15pF 510ng 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,
RL=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, 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 1°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 AiPTB010X may be more suitable.

1.8V l l 3.3V
18V VDD(A) VDD(B) 33V f—
T or T ]
—N SYSTEM . =
CONTROLLER AIPTS010X SYSTEM
DATA|=»{A B |«»{ DATA
Figure 5. Typical operating circuit
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5.2, Architecture
The architecture of the AiIPTS010X 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 1o
GATE BIAS

L
T3
A 71 5

Figure 6. Architecture of AiPTS010X 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 Vcc 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 Vcci/2; it is de-activated approximately 50ns after the output reaches Vcco/2. During the
acceleration time the driver output resistance is between approximately 50Q and 70Q. 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.

5.3+ 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 1/O determines the static current sinking
capability of the system; the max data rate, HIGH-to-LOW output transition time (trn) and propagation
delay (ten) 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 50Q is used.
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5.4, 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
AiIPTS010X 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).

5.5, Power Up

During operation Vccay must never be higher than Vec), however during power-up Vcc@ay>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 Ve is switched off.

5.6, Enable And Disable

An output enable input (OE) is used to disable the device. Setting OE=LOW causes all I/Os to assume the
high-impedance OFF-state. The disable time (tsis 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.

5.7, 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/O line. Each A-port 1/0 has a pull-up resistor (Rpua) to Vcca and each B-port
1/0 has a pull-up resistor (Rpug) 10 Vcee. Reua and Rpyug have a value of 40kQ when the output is driving
LOW. Rpua and Rpyg have a value of 4kQ when the output is driving HIGH. Rpua and Rpug are disabled
when OE=LOW. This feature provides lower static power consumption (when the 1/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
¢ [ \ 29
Sanuninii
Tm -
D
-y
e
e ——
C E1
el — >1
e b
2023/12/A Dimensions In Millimeters
Symbol 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

1 m
T T nE
- i

A

M |

AiAZA

2023/12/A Dimensions In Millimeters
Symbol 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

D r .

L (¥

e bp L
2023/12/A Dimensions In Millimeters
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 | 047
e 0.65
Z 0.35 0.70
0 0° 8°
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Number: AiPTS010X-AX-LJ-JOO1EN

6.4\ VSSOPS8
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TOP VIEW SIDE VIEW
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AS— = NOTES
) DETIAL Z
SIDE VIEW HE E%P
20 DE
2023/12/A Dimensions In Millimeters
Symbol 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
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SIDE VIEW

~
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L J L | | PIN #1

P 'y INDEX AREA

il
SERE

TOP VIEW

L1

BOTTOM VIEW
2023/12/A Dimensions In Millimeters
Symbol Min Max
A 0.28 0.32
Al 0.00 0.05
A3 0.10
b 0.11 YA
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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6.6 QFN10
—— b =
[T
[
Pin1 Mark b
x} Pin1 TLZ—‘ ol
f Lot
{
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2023/12/A Dimensions In Millimeters

Symbol 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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6.7+ SOP14

iHHdddHH

ELH AR
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2023/12/A Dimensions In Millimeters
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 127
L 0.40 0.89
0 0° 8°
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6.8. TSSOP14
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2023/12/A Dimensions In Millimeters
Symbol 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 4.90 5.10
El 4.30 4.50
E 6.20 6.60
e 0.65
L 0.45 | o075
L1 1.00
0 0° | 8°
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6.9. VQFN14
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Top View Bottom View
LI |
Side View
2024/08/A Dimensions In Millimeters
Symbol Min Max
A 0.70 0.90
Al 0 0.05
A3 0.203 REF
D 3.424 3.576
E 3.424 3.576
D1 1.95 2.15
El 1.95 2.15
k 0.20 —
0.20 0.30
e 0.50
el 1.50
L 0.324 | 0476
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6.10. TSSOP20
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2023/12/A Dimensions In Millimeters

Symbol 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 4.50
E 6.20 6.60

e 0.65
L 0.45 | o075

L1 1.00
0 0° | 8°
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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 9. B
and y and 2#3 ent Polybro | minate | Dibutyl nzyl Ellﬁeit Diisobu
Part name mercur .| chromiu | minated | d phthala phthala y tyl
lead cadmi ; : te yl
y m biphenyl | biphen te hthal phthala
compou | compo | UM compoun| s yl phthaia | e
nds unds comp ds ethers te
ounds
Lead
o] () o () ] 0] (@) 0] () ]
frame
Plastic
. [} 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

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.

Address:Building B4,NO.777,Jianzhu Road,Binhu District, Wuxi City,Jiangsu Province 36/ 36
http://www.i-core. cn P.C.: 214072 VER: 2024-09-A9





