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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 (Vcca) and Veee)). 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 Vcc(a) and pins Bn are
referenced to Vec).

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 lorr circuitry disables the output, preventing

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

Features:

® Wide supply voltage range:

VCC(A)i 1.65V to 5.5V

Veeey: 1.65V to 5.5V

Maximum data rates: S0Mbps

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

Specified from -40°C to +85°C

Packaging information: QFNS&

Ordering Information:
Reel packing specifications:

Packaging | Marking Reel Boxed reel
Type number . . Notes
form code quantity quantity

Dimensions of
plastic enclosure:
AiPTS2102QH8.TR |  QFN8 | AiPTS2102 | 3000CS/reel | 30000PCS/box | 1.4mmx1.2mm
Pin spacing:
0.4mm

Note: If the physical information is inconsistent with the ordering information, please refer to the actual
product.

Address:Building B4,NO.777,Jianzhu Road,Binhu District, Wuxi City,Jiangsu Province 2/ 14
http://www.i-core. cn P.C.: 214072 VER: 2023-08-A2




Tab: 835-12 rev: B3 Number: AiPTS2102-AX-LJ-JO02EN

II Wuxi I-CORE Electronics Co., Ltd.

2~ Block Diagram And Pin Description
2.1, Block Diagram

oE —{° |l> T levelshifter |—~D——|_
JC JL
A2 4 one shot
one shot L B2
A1 5 one shot
one shot g B1
14 1L
s L]
Veen) Veee)
2.2, Pin Configurations
<
O
O
>
A1 ] 2 U 8 | Vccp)
A2 | 3 7 | B1
GND | 4 6 | B2
&
L
o
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 Vcca))
6 B2 data input or output (referenced to Vcee))
7 B1 data input or output (referenced to Vce))
8 Veem) supply voltage B
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2.4. Function table

Supply voltage Input Input/Output
Veen) Vce) OE An Bn
1.65V to 5.5V 1.65Vto 5.5V L 4 4
1.65V to 5.5V 1.65V to 5.5V H input or output input or output
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 Vcca) or Vee) 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 \Y
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 Vecot0.5 v
output voltage Vo Power-down or A or Bipoxt 05 465 Vv
3-state mode
input clamping current Ik V<0V -50 - mA
output clamping current Tok Vo<0V -50 - mA
output current Io Vo=0V to Vcco - +50 mA
supply current Icc Icca) or Ieces) - 100 mA
ground current IgnDp - -100 - mA
storage temperature Tste - -65 +150 C
total power dissipation Piot - - 250 mW

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 VvV
supply voltage B Veem) - 1.65 - 55 v

ambient temperature Tamb - -40 - +85 T
input transition rise A,Bor | Vcenay=1.65Vto 5.5V; i i
and fall rate AVAV | OF 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 Vccr or both at GND.
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3.3. Electrical Characteristics
3.3.1. DC Characteristics
(Tamb=-40"C to +85°C, voltages are referenced to GND (ground=0V), unless otherwise specified)

Parameter Symbol Conditions Min. | Typ. | Max. | Unit
Veen=1.65V to 5.5V; | Vcar-
HIGH-level v AorBport |y h-1.65V105.5V | 04 - - v
input voltage " OE inout Veen=1.65V to 5.5V; | 0.65x% } _ v
P Veem=1.65V 10 5.5V | Vee)
Vcena)=1.65V to 5.5V;
LOW-level v AorBport |y h-165Vi055V | - 04 |V
input voltage "l OBt | Veewm165Viossv; [ Co o]
P Veee=1.65V to 5.5V Veew
. Vi<0.15V;
OII;OX Vljlzzl o | Vo Alor:]znﬁg”’ Veea=1.65Vt055V; | - - 0.4 \%
P & ° Veew=1.65V to 5.5V
. OE input; Vi=0V to Vceay;
1np1011t1r1::r11<tage I Veeay=1.65V to 5.5V; - - +] uA
Veee=1.65V to 5.5V
OFF-state A orB port;_ Vo=0V or Vcco;
output current Toz Veenay=0V to 5.5V; - - +2 uA
P Veem=0V to 5.5V
A port; Vior Vo=0V to 5.5V; i i 1 UA
power-off I Vee@ny=0V; Veem=0V to 5.5V
leakage current | " B port; Vi or Vo=0V to 5.5V; ] R
Vee®=0V; Vecna)y=0V to 5.5V
V=0V or Vccr; Io=0A
Veenay=1.65V to 5.5V;
Veem=1.65V to 5.5V; - - 5 uA
OE=LOW or HIGH
TIccay Veenay=1.65V to 5.5V,
’ - - 2 uA
VCC(B):OV
Veea OV - - 2 | uA
supply current Icc Veemy=1.65V to 5.5V
Veen=1.65V to 5.5V;
Veem=1.65V to 5.5V, - - 5 UA
OE=LOW
ICC(B) VCC(A):I .65V t05.5V;
’ - - -2 A
Veem=0V u
VCC(A):OV;
Veem=1.65V to 5.5V - - 2 uA
input .
capacri)tance Ci OE input; Vec@ay=Veem=0V - 22 - pF
input/output
cefl))acitalfce Cro A or B port; Vec@)=5.0V; Veee=5.0V - 10 - pF
Note:
[1] Vccr is the supply voltage associated with the input.
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[2] Vcco is the supply voltage associated with the output.

3.3.2. AC Characteristics 1

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

- Vceo .
Parameter Symbol Conditions 18V 25V 33V Y Unit
LogafsitHii)iIt{irigtpm tTLH A or B port 7 5 4 3 ns
chlirtl:i{;&\t/ir?lleuput tTHL A or B port 4 6 8 11 ns
NP OE=V ;
povgzr d1§s1pat10n Crp VCC(A)=\C/CC(2()B); ) £ ) 135 PF
pacitance fi=400kHz; Vi=Vear
Note:
[1] Vcco is the supply voltage associated with the output.
[2] Cpp is used to determine the dynamic power dissipation (Pp in uW).
Pp=Cppx VX fixN+Y (CLxVec?xf,) where:
fi=input frequency in MHz;
fo=output frequency in MHz;
Cr=load capacitance in pF;
Vec=supply voltage in V;
N=number of inputs switching;
3 (CLxVec?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
(Tamb=-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)=l.8ViO.l5V
HIGH to LOW
propagation delay tpHL AtoB 3 7 3 6 3 5 5 7 ns
LOW w0 HIGH | AtoB s |12 s | s | 4| 8 | 4| 7| ns
propagation delay
HIGH to LOW tohL Bto A 3 7 | 3 6 | 3 5 5 7 | ns
propagation delay
LOW1to HIGH 1 Bto A s |2 1| 3 1 2| 1| 2 | ns
propagation delay
OFF-state to LOW ¢ OE to 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 e OE to B 100 | 120 | 100 | 120 | 100 | 120 | 100 | 120 | s
. between
output skew time tsk(o) channels - 1 - 1 - 1 - 1 ns
data rate fdata - - 18 - 18 - 18 - 18 Mbps
Vcen=2.5V+0.2V
HIGH to LOW AtoB 30 6 | 2| s | 25 | 2] 5| m
propagation delay
LOW1to HIGH 1 AtoB 1l 3 2 | a4 |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 Pz 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 L OE to B 100 | 120 | 100 | 120 | 100 | 120 | 100 | 120 | ns
output skew time tsk(o) between - 1 - 1 - 1 - 1 ns
data rate faata - - 18 - 32 - 32 - 32 Mbps
Veen)=3.3V+0.3V
HIGH to LOW
propaga tion delay tpOL AtoB 3 5 2 5 2 4 2 4 ns
LOW w0 HIGH ) AtoB 1l 2 s 3 s o3 | 2 | 4 | ms
propagation delay
HIGH to LOW torL Bto A 3 s |2 s | 2| 4| 2| 4| ns
propagation delay
LOW to HIGH toLn Bto A 4 | 8 |25 7 | 15] 3 1 3 | ns
propagation delay
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 8 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

output skew time tsk(o) between - 1 - 1 - 1 R 1 ns
data rate faata - - 18 - 32 - 40 - 40 Mbps
Vcc(/.\)=5.5ViO.5V
HIGH to LOW
propaga tion delay tpOL AtoB 5 7 2 5 2 4 2 4 ns
LOW to HIGH
propagation delay tpLH AtoB 1 2 1 3 1 3 1 3 ns
HIGH to LOW tphL Bto A 5 7 2 | s | 2| 4| 2| 4| ns
propagation delay
LOW to HIGH oL Bto A 4 7 | 25| 5 2 | 4 1 3 ns
propagation delay
OFF-state to LOW ¢ OEto A 6 14 4 8 4 8 3 5 ns
propagation delay ek OE to B 10 15 5 8 4 7 4 5 ns
LOW to OFF-state ‘ OEto A 100 120 100 120 100 120 100 120 ns
propagation delay L OEtoB | 100 | 120 | 100 | 120 | 100 | 120 | 100 | 120 | mns
output skew time tsk(o) between - 1 - 1 \ 1 . 1 ns
data rate fdata - - 18 - 32 - 40 - 52 | Mbps
Note:

[1] All typical values are measured at nominal Vcc and Tamy=25C.

[2] Skew between any two outputs of the same package switching in the same direction.

Address:Building B4,NO.777,Jianzhu Road,Binhu District, Wuxi City,Jiangsu Province 8/ 14
http://www.i-core. cn P.C.: 214072 VER: 2023-08-A2




Tab: 835-12 rev: B3 Number: AiPTS2102-AX-LJ-JO02EN

II Wuxi I-CORE Electronics Co., Ltd.

4. Testing Circuit
4.1, AC Testing Circuit

-t tW »
Vi—s%
negative Vi VM
pulse
oV 10%
ts
vi 1= ]
! 90%
positive
pulse Vi Vu
oV —10% ) .

\Y,

VCC EXT
| R,

PULSE
uLS DUT

Vo
GENERATOR ‘
™ f A

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.

Ri=Load resistance.

Cr=Load capacitance including jig and probe capacitance.

Vcco=Supply voltage associated with the output.

4.2, AC Testing Waveforms
Vi

An,Bn
input

GND
—J terL

VOH—X

Bn,An
output

Vi

70% of Vcco
Vi

V
> —> |<— trie

Figure 2. The data input (An, Bn) to data output (Bn, An) propagation delay times

30% of Vcco

trim
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V, —\
OE input \VM
GND
[e——1tp s — tpz —
Veeo
LO\?VUIPUt (
-to-OFF /
OFF-to-LOW vV
VoL (SRS
outputs outputs outputs
enabled disabled enabled
Figure 3. Enable and disable times
4.3, Measurement Points
Supply voltage Input Output
Vcco Vwm Vwm Vx Vy
1.65V to 5.5V 0.5Vca 0.5Vcco 0.5Vcceo 0.1Vcco
Note:
[1] Vcer 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) Vi te/ty CL RL
1.65V to 1.95V 1.65V to 1.95V Vea <2.0ns 50pF 2.2kQ
2.3Vt02.7V 2.3V t02.7V Vea <2.0ns 50pF 2.2kQ
3.0Vto 3.6V 3.0V to 3.6V Vear <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 — 1 3.3V
2.2k .2kQ 2.2k 2kQ
0.1uF 0.1uF [0.1uF
1.8V Vooa)y  Vooe) 3.3V —
T o T ]
— SYSTEM . SYSTEM —
CONTROLLER AIPTS2102 CONTROLLER
DATA -~ AT B« > 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 (ttur, trrn) and propagation delays (tpur, tpLH) 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.
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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(a) 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 Vcca). 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 I/O Lines

Each A port I/O requires a pull-up resistor to Vccea), and each B port I/O requires a pull-up resistor to
Vcem). 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. QFN8
b
- ko1
; 8
i 1 T T
| (L
1 ﬁ T - W i _:_/_—| lc 7 ;_1
! ' i L1
I-"-._I'Ir\ 1 I D
[Las=r Mark) B
! L S
2 - 5
e lNd |
TOP VIEW | -
BOTTOM VIEW
|
|
| <T
@ []
. <
STDE VTEW
symbol : Dimensions (mm)
Min Max
A 0.40 0.50
Al 0 0.05
b 0.15 0.25
b1 0.14
e 0.15
2 1.35 | 1.45
© 0.40
Nd 0.80
E 1.15 175
L 0.25 0.35
L1 0.35 0.45
h 0.07 017
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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
Lead Mercur tum Hexaval Polybro Dibutvl | BUYbe | Diet -
d y and ent Polybro | minate YU nzyl Diisobu
an and . . hthala hylhex
Part name mercur cadmi chromiu | minated | d p phthala 1 tyl
lead y m biphenyl | biphen | t€ te yhthl phthala
compou | compo | UM compoun| s yl phthala - o
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+ Notion

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

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

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

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

the responsibility.
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