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1. General Description

The AiPTS2102 is a 2-bit, dual supply translating transceiver with auto direction sensing, that enables
bidirectional voltage level translation. It features two 2-bit input-output ports (An and Bn), one output
enable input (OE) and two supply pins (Vce(a) and Veem)). Both supplies can be supplied at any voltage
between 1.65V 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 An and OE are referenced to Vc(s) and pins Bn are
referenced to Vg,

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 Iogr circuitry disables the output, preventing

the damaging backflow current through the device when it is powered down.

Features:

® Wide supply voltage range:

Veeey: 1.65V to 5.5V

Vee)y: 1.65V to 5.5V

Maximum data rates: S0Mbps

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

Specified from -40°C to +85°C

Packaging information: QFN8

Ordering Information:
Reel packing specifications:

Packaging | Marking Reel Boxed reel
Type number . . Notes
form code guantity quantity
Dimensions of
. plastic enclosure:
AiPTS2102QH8.TR | QFNS8 DKXX 3000CS/reel | 30000PCS/box | 1.4mmx1.2mm
Pin spacing:
0.4mm

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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2.3+ Pin Description
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 GND ground (0V)
5 OE output enable input (active HIGH; referenced to Vcc(a))
6 B2 data input or output (referenced to V)
7 B1 data input or output (referenced to V)
8 Ve supply voltage B
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2.4, Function table

Supply voltage Input Input/Output
VCC(A) VCC(B) OE An Bn
1.65V to 5.5V 1.65V to 5.5V L V4 Z
1.65V to 5.5V 1.65V to 5.5V H input or output input or output
GND GND X V4 Z

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

3. Electrical Parameter
3.1, Absolute Maximum Ratings
(Tamb=25°C, voltages are referenced to GND (ground=0V), unless otherwise specified)

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

) A port and OE input -0.5 +6.5 \Y
input voltage Vi
B port -0.5 +6.5 \Y
Active mode A or B port -0.5 Vceot0.5 A\
output voltage Vo Power-down or Aor B port 05 465 vV
3-state mode
input clamping current Ik V<OV -50 - mA
output clamping current Tok Vo<0V -50 - mA
output current Io Vo=0V to Vcco - +50 mA
supply current Icc Icca)y or Icces) - 100 mA
ground current Ignp - -100 - mA
storage temperature Tste - -65 +150 °c
total power dissipation Piot - - 250 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.

3.2+ Recommended Operating Conditions

Parameter Symbol Conditions Min. | Typ. | Max. | Unit
supply voltage A Ve - 1.65 - 5.5 v
supply voltage B Vo) - 1.65 - 5.5 v

ambient temperature Tamb - -40 - +85 °C
input transition rise A,Bor | Veena=1.65Vto 5.5V; i )

and fall rate AVAV 1 OE port | Veew=1.65V to 5.5V 10| ns/V

Note:
[1] Hold the A and B sides of an unused I/O pair in the same state, both at V¢ or both at GND.
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3.3 Electrical Characteristics
3.3.1. DC Characteristics
(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):I .65V 10 5.5V; Veer-
A or B port - - \Y4
HIGH-level v P Veer=1.65V 1055V | 04
input voltage " OE inout Veen=1.65Vto 5.5V; | 0.65x } ) v
p VCC(B):I .65V to 5.5V VCC(A)
VCC(A):l .65V to 55V,
A or B port - - 04 AV
LOW-level v P Veew=1.65V to 5.5V
input voltage " OF imout | Vecw=165Vto5.5Vs | I
P VCC(B):1.65V to 5.5V VCC(A)
. Vi£0.15V;
oiox;ljlzzl o Vo Alorzlg’nlzgn’ Veew=1.65Vt0 5.5V; | - - 04 | v
P & 0 Veem=1.65V to 5.5V
. OE input; Vi=0V to Ve
mpz‘;if:liage I Vecw=1.65V 10 5.5V; - - +1 uA
VCC(B):1.65V to 5.5V
OFF-state AorB port;_ Vo=0V or V¢co;
output current loz Vcc(A)—OV to 5.5V; - - +2 uA
P Veem=0V to 5.5V
A port; Vior Vo=0V to 5.5V; i ) 1 UA
power-off I Veewy=0V; Veem)=0V to 5.5V
leakage current | O B port; V; or V=0V to 5.5V; ] ] v | o
Vcc(B):OV; VCC(A):OV to 5.5V
VIZOV or VCC[; IOZOA
VCC(A):l .65V to 55V,
VCC(B):1.65V to SSV, - - 5 uA
OE=LOW or HIGH
Icc Veenay=1.65V to 5.5V,
’ - - 2 A
VCC(B):OV u
Veewn)y=0V; ) ) ) UA
supply current Icc Veewy=1.65V to 5.5V
VCC(A):1.65V to 55V,
VCC(B):1.65V to 5.5V; - - 5 uA
OE=LOW
ICC(B) VCC(A):I .65V t05.5V;
’ - - -2 A
VCC(B):OV u
Veewn)y=0V;
Veep=1.65V to 5.5V ) i 2 uA
input .
capacri)tance C[ OE 1nput; VCC(A):VCC(B):OV - 2.2 - pF
input/output
cefl):)acitarll)ce Cro A or B port; VCC(A):S.OV; VCC(B):S.OV - 10 - pF
Note:
[1] Vecr 1s the supply voltage associated with the input.
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[2] Vcco 1s the supply voltage associated with the output.

3.3.2. AC Characteristics 1
(Tamv=25"C, voltages are referenced to GND (ground=0V), unless otherwise specified)

Parameter Symbol Conditions 18V 2.5VVCC03.3V 50V Unit
Lozafsilgiiﬁilir?lgtpm tTrH A or B port 7 5 4 3 ns
Hlﬁiézitgl\z;gtput tTHL A or B port 4 6 8 11 ns

ol | e | ewVws | o | 4| o | ms |
fi=400kHz; Vi=Vcar

Note:
[1] Veco 1s the supply voltage associated with the output.
[2] Cpp is used to determine the dynamic power dissipation (Pp in uW).
Pp=Cpp* Ve XEXN+Y(Cpx Ve xf,) where:
fi=input frequency in MHz;
fy=output frequency in MHz;
C_=load capacitance in pF;
Vec=supply voltage in V;
N=number of inputs switching;
S(CLx Ve xfy)=sum of the outputs.
[3] Vccr is the supply voltage associated with the input.
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3.3.2. 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 | 2.5V+0.2V 3.3V+0.3V 5.0V+0.5V Unit
Typ. | Max. | Typ. ‘ Max. | Typ. ‘ Max. | Typ. ‘ Max.
Vcc(A)=1.8V10.15V
HIGH to LOW
propagation delay tpHL AtoB 3 7 3 6 3 5 5 7 ns
LOW to HIGH toin AtoB s |12 s | s | 4| 8| 4| 7| ns
propagation delay
HIGH to LOW
propagation delay tpHL Bto A 3 7 3 6 3 5 5 7 ns
LOW to HIGH
propagation delay tpLH Bto A 5 12 1 3 1 2 1 2 ns
OFF-state to LOW ¢ OEto A 9 16 9 18 10 14 10 15 ns
propagation delay P OE to B 9 16 6 12 6 12 6 14 ns
LOW to OFF-state ¢ OEto A 100 120 100 120 100 120 100 120 ns
propagation delay L OE to B 100 | 120 | 100 | 120 | 100 | 120 | 100 | 120 ns
. between
output skew time tsk(o) channels - 1 - 1 - 1 - 1 ns
data rate fiata - - 18 - 18 - 18 - 18 Mbps
VCC(A)=2.5ViO.2V
HIGH to LOW AtoB 3 6 | 2| s | 2] s | 2| 5| ns
propagation delay
LOWto HIGH 1 AtoB 1| 3 2 | 4 |25 7 |25] 5 | ns
propagation delay
HIGH to LOW
propagation delay tpHL Bto A 3 6 2 5 2 5 2 5 ns
LOW to HIGH
propagation delay tpLH Bto A 5 8 2 4 1.5 3 1 3 ns
OFF-state to LOW ¢ OE to A 6 12 5 10 8 10 5 6 ns
propagation delay PzL OE to B 9 18 5 10 | 45 9 4 8 ns
LOW to OFF-state ¢ OEto A 100 120 100 120 100 120 100 120 ns
propagation delay Pz OE to B 100 | 120 | 100 | 120 | 100 | 120 | 100 | 120 | ns
output skew time tok(o) between - 1 - 1 - 1 - 1 ns
data rate fdata - - 18 - 32 - 32 - 32 Mbps
VCC(A)=3.3ViO.3V
HIGH to LOW
propagation delay trPHL AtoB 3 5 2 5 2 4 2 4 ns
LOW w0 HIGH ) AtoB 1l 2 s 3 s 3| 2 | 4 | ns
propagation delay
HIGH to LOW
propagation delay tpHL Bto A 3 5 2 5 2 4 2 4 ns
LOW to HIGH
propagation delay tpLH Bto A 4 8 2.5 7 1.5 3 1 3 ns
OFF-state to LOW tpzL OEto A 6 12 4.5 9 6 9 4 7 ns
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propagation delay OE to B 10 14 5 10 6 9 4 3 ns
LOW to OFF-state ¢ OE to A 100 120 100 120 100 120 100 120 ns
propagation delay Pz OE to B 100 | 120 | 100 | 120 | 100 | 120 | 100 | 120 | ns
output skew time tok(o) between - 1 - 1 - 1 - 1 ns
data rate fiata - - 18 - 32 - 40 - 40 Mbps
Vcc(A)=5.5ViO.5V
HIGH to LOW
propagation delay tpHL AtoB 5 7 2 5 2 4 2 4 ns
LOW to HIGH
propagation delay tpLu AtoB 1 2 1 3 1 3 1 3 ns
HIGH to LOW
propagation delay tPHL Bto A 5 7 2 5 2 4 2 4 ns
LOW to HIGH
propagation delay tpLH Bto A 4 7 2.5 5 2 4 1 3 ns
OFF-state to LOW ¢ OEto A 6 14 4 8 4 8 3 5 ns
propagation delay PL OE to B 10 15 5 8 4 7 4 5 ns
LOW to OFF-state ¢ OE to A 100 120 100 120 100 120 100 120 ns
propagation delay PLz OE to B 100 | 120 | 100 | 120 | 100 | 120 | 100 | 120 | ns
output skew time tok(o) between - 1 - 1 _ 1 - 1 ns
data rate fiata - - 18 - 32 - 40 - 52 Mbps
Note:
[1] All typical values are measured at nominal Ve and Tany,=25C.
[2] Skew between any two outputs of the same package switching in the same direction.
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4. Testing Circuit
4.1, AC Testing Circuit

< tw >
Vi—s5%
negative
pulse Vi VM
oV 10%
t, t
Vi _7 rg_o% _j
positive
pulse Vu Vu
OV —10% j R

Vext

VCC
| R,

PULSE Vi
DUT

Vo
GENERATOR !
™ i 3

Figure 1. Test circuit for measuring switching times

All input pulses are supplied by generators having the following characteristics: PRR<10MHz; Zo=50Q;
dVv/dt=1.0V/ns.

R;=Load resistance.

Cr=Load capacitance including jig and probe capacitance.

Vcco=Supply voltage associated with the output.

4.2, AC Testing Waveforms
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Figure 2. The data input (An, Bn) to data output (Bn, An) propagation delay times
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Figure 3. Enable and disable times
4.3, Measurement Points
Supply voltage Input Output
Vceo Vm Vm Vx Vy
1.65V to 5.5V 0.5Vcar 0.5Vceo 0.5Vceo 0.1Vcco
Note:
[1] Vccr 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
Ve Vcee) \ t/ts CL RL
1.65V to 1.95V 1.65V to 1.95V Vea <2.0ns 50pF 2.2kQ
2.3Vt02.7V 2.3V t0 2.7V Vca <2.0ns 50pF 2.2kQ
3.0V to 3.6V 3.0V to 3.6V Vca <2.5ns 50pF 2.2kQ
4.5V to 5.5V 4.5V to 5.5V Vea <2.5ns 50pF 2.2kQ
Note:

[1] Vcer 1s the supply voltage associated with the input.
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5. Typical Application Circuit And Application Note
5.1, Applications

The AiPTS2102 can be used in point-to-point applications to interface between devices or systems

operating at different supply voltages. The device is targeted at I°C or 1-wire buses which use open-drain

drivers.
1.8V — t 3.3V
2.2k .2kQ 2.2k .2kQ
0.1uF 0.1uF |0.1uF
1.8V Voo  Vooe) 3.3V f—
T o T ]
_— SYSTEM . SYSTEM —
CONTROLLER AIPTS2102 CONTROLLER
DATA - AL Bli< > DATA
< »| A2 B2 |= >

Figure 4. Typical voltage level-translation circuit

5.2, Input Driver Requirements

As the AiPTS2102 is a switch type translator, properties of the input driver directly affect the output signal.
The external open-drain driver applied to an I/O, determines the static current sinking capability of the
system. The maximum data rate, output transition times (tryr, trry) and propagation delays (tpyyr, tpry) are
dependent upon the output impedance and edge-rate of the external driver.

5.3 Output Load Considerations

The maximum lumped capacitive load that can be driven is dependent upon the one-shot pulse duration
and has been tuned to 600 pF. In cases with higher capacitive loading, there is a risk that the output does
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, use short trace lengths and low capacitance connectors on
AiPTS2102 PCB layouts. The length of the PCB trace should be such that the round-trip delay of any
reflection is within the one-shot pulse duration. Such a length ensures low impedance termination and
avoids output signal oscillations and one-shot retriggering.

5.4, Output Enable (OE)
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.

12/ 15
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5.5, Power-Up

When either of the supplies Ve is at 0 V, outputs are in the high-impedance OFF-state. One of the
advantages of AiPTS010X/2102 translators is that either Vcc) or Veem) may be powered up first. To
reduce dissipation during power-up, ensure that output enable (OE) is defined. Connect it via a pull down
resistor to GND or, if the application allows, hardwired to Vcgay. If the OE pin is hardwired to Vcca),
either supply can be powered up or down first. If a pull down is used, the following sequences are
recommended.

For power-up:

1. Apply power to either supply pin

2. Apply power to other supply pin

3. Enable the device by driving OE HIGH

For power down:

1. Disable the device by driving OE LOW

2. Remove power from either supply pin

3. Remove power from other supply pin

5.6, Pull-Up Resistors On 1/O Lines

Each A port I/O requires a pull-up resistor to Vcc(a), and each B port I/O requires a pull-up resistor to
Veem). Choose the magnitude of the pull-up resistors to ensure that the output voltage levels meet the
application requirement.
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6. Package Information

6.1. QFNS8
b,
D L, bl
8 8[
i T U T[T |
| ‘ | I
= 7 - =
T & —— 71—~ & - S I e =
' VUL [ i
2 € 2
Ndl
TOP VIEW . N
BOTTOM VIEW
T [ T :
s A
STDE VIEW
2023/12/A Dimensions In Millimeters
Symbol Min Max
A 0.40 0.50
Al 0 0.05
b 0.15 0.25
bl 0.14
c 0.15
D 1.35 1.45
e 0.40
Nd 0.80
E 1.15 1.25
L 0.25 0.35
L1 0.35 0.45
h 0.07 0.17
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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
Lead | um Hexaval quybro Dibuty! Butylbe | pioet B
and y d ent Polybro | minate nzyl hylh Diisobu
Part name an i ; phthala ylhex
mercur . chromiu | minated | d hthala tyl
lead cadmi . . te p yl
y m biphenyl | biphen te hthal 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

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. I-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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