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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 (Vccn) and Vee). Veca) 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 Vceea) and pin B is referenced to Ve, 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 lore. The lope circuitry disables the output, preventing the damaging backflow current through the
device when it is powered down.

Features:

® Wide supply voltage range:

Veea): 1.65V to 3.6V

Vece): 2.3V 10 5.5V

Maximum data rates:

Push-pull: 50 Mbps

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

Specified from -40 to +105°C

Package:

AiPTS0101: SOT23-6/SOT363
AiPTS0102: TSSOP8/VSSOP8
AiPTS0103: QFN10

AiPTS0104: SOP14/TSSOP14/DHVQFN14
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
AiPTS0104 ) 50 200 10000 plastic enclosure:
SOP14 AIPTS0104
SA14.TB PCS/tube | tube/box | PCS/box | 5:/M>3-9mm
in spacing:
1.27mm
Dimensions of
AiPTS0104 ) 94 200 18800 plastic enclosure:
TSSOP14 | AiPTS0104
TA14TB PCS/tube | tube/box | PCS/box g._Ommfomm
in spacing:
0.65mm
Dimensions of
AIPTS0108 . 70 200 14000 plastic enclosure:
TSSOP20(1) | AIPTS0108
TA20TB @) PCS/tube | tube/box | PCS/box gz‘r’mm"f‘-“f“m
in spacing:
0.65mm
Dimensions of
AIPTS0108 . 72 140 10080 plastic enclosure:
TSSOP20(2) | AiPTS0108
TA20.TB @) PCS/tube | tube/box | PCS/box g._Smmx{,Amm
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
! PCS/reel PCS/box | 2.9mm>1.6mm
Pin spacing: 0.95mm
Dimensions of
; 3000 30000 plastic enclosure:
AIPTS0101GC363.TR | SOT363 CZXX
' PCS/reel | PCS/box | 2.1mmsxL.3mm
Pin spacing: 0.65mm
Dimensions of
; 3000 3000 plastic enclosure:
AIPTS0102TA8.TR TSSOP8 DAXX
' PCS/reel | PCS/box | 3.0mm>3.0mm
Pin spacing: 0.65mm
Dimensions of
plastic enclosure:
AIPTS0102YAS.TR | VSSOPS DAXX ng?O @ é”g%’ 2.0mm>2.3mm
y X1 pin spacing:
0.50mm
Dimensions of
; ; 4000 8000 plastic enclosure:
AIPTS0104SA14.TR SOP14 AIPTS0104
! ' PCS/reel | PCS/box | 8.7mm>3.9mm
Pin spacing: 1.27mm
Dimensions of
AIPTS0104TA14TR | TSSOP14 | AIPTS0104 5000 10000 | plastic enclosure:
PCS/reel PCS/box | 5.0mm>4.4mm
Pin spacing: 0.65mm
Dimensions of
AiPTSO108TA20.TR | TSSOP20 | AipTsolog | 4000 8000 | plastic enclosure:
PCS/reel PCS/box | 6.5mm>4.4mm
Pin spacing: 0.65mm

Note: “XX refers to variable content, meaning year and month.
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
Veen Vece)
GATE
Ry BIAS R
L
A B
ONE ONE
i SHOT SHOT :
[

N

2.2+ Pin Configurations

terminal 1 2 9 2
index area
S| |o] |
Vecw [1] | 6 | Ve Veee [ 1) [7|oE
Veew | 2] [6]cND
GND [ 2] | 5] OE B2 [1] 8] 81
GND [2] [ 7] Ve ol |« |o
Vee [3] 6] OF
A 3] (418 A2 [4] (5] AL < 2 2
SOT23-6/SOT363 TSSOP8/VSSOP8 QFN10
terminal 1 o 0
index area > > AL [1] 120] B1
U LEJ Veew [2] 19] Vece)
NEED @ler w3 8] B2
Veen) E E Veee) A2 E @ B2 A3 E 17]B3
AL[2] 13] B1 A3 [ (1] B3 A4 L5 16] B4
A2 [3] 12] B2 A5 [6 | 15| B5
A4 |5 o | (10] B4
A3[4] 11] B3 15 [ono®| @] A6 [7] 14] B6
ra 5] ol B4 nc. | 6) ﬁ @ (9] ne. A7 8] 13| B7
n.c. 6] (9] nc. A8 [9] 12] B8
GND [7] B8] OE % & OE [10 11] GND
SOP14/TSSOP14 DHVQFN14 TSSOP20
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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 (OV)
3 A data input or output (referenced to Vcca)
4 B data input or output (referenced to Vcc))
5 OE output enable input (active HIGH; referenced to Vcca))
6 Ve supply voltage B

2.3.2. TSSOP8/VSSOP8

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

2.3.3. QFN10

Pin No. Pin Name Description
1 Veew) supply voltage B
2 Ve supply voltage A
3 Al data input or output (referenced to Vecay)
4 A2 data input or output (referenced to Vecay)
5 A3 data input or output (referenced to Vecay)
6 GND ground (OV)
7 OE output enable input (active HIGH; referenced to Vcca))
8 B3 data input or output (referenced to Vce))
9 B2 data input or output (referenced to Vce))
10 Bl data input or output (referenced to Vce))

2.3.4, SOP14/TSSOP14/DHVQFN14

Pin No. Pin Name Description

1 Veen) supply voltage A

2 Al data input or output (referenced to Veca)
3 A2 data input or output (referenced to Veca)
4 A3 data input or output (referenced to Veca)
5 Ad data input or output (referenced to Veca)
6 n.c. not connected

7 GND ground (OV)
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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 Vcc))
11 B3 data input or output (referenced to Vcc))
12 B2 data input or output (referenced to Vcc))
13 Bl data input or output (referenced to Vcc))
14 Ve supply voltage B

2.3.5. TSSOP20

Pin No. Pin Name Description

1 Al data input or output (referenced to Vea))

2 Ve supply voltage A

3 A2 data input or output (referenced to Vcc(a)

4 A3 data input or output (referenced to Vcc(a)

5 Ad data input or output (referenced to Veeay)

6 A5 data input or output (referenced to Vecay)

7 A6 data input or output (referenced to Vecay)

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 (OV)

12 B8 data input or output (referenced to Vce))

13 B7 data input or output (referenced to Vce))

14 B6 data input or output (referenced to Vce))

15 B5 data input or output (referenced to Vce)

16 B4 data input or output (referenced to Vce))

17 B3 data input or output (referenced to Vcc))

18 B2 data input or output (referenced to Vcc))

19 Veee) supply voltage B

20 Bl data input or output (referenced to Vcc))

2.4, Function table
Supply voltage Input Input/output
Ve Veee) OE A B
1.65V to 3.6V 2.3V to 5.5V L Z Z
1.65V to 3.6V 2.3V to 5.5V H input or output output or input
GND 2.3V to 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] Vce(ay must be less than or equal to V).
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3. Electrical Parameter

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

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

oe! -0.5 +6.5 V

input voltage V| AB %osr:atpe or\]/qucrj-ed[awn or -0.5 +6.5 \Y

A, B port; Active mode!ZE! 05 | Veet05 Vv

A, B port; Power-down or

output voltage Vo p3-State mode™ * <& v

A, B port; Active mode!I*11] 05 | Veeot05 |V
input clamping current ik V<0V -50 - mA
output clamping current lok Vo<0V -50 - mA
output current lo V=0V to Veeol® - 450 mA
supply current lec lcca) OF lecm) - 100 mA
ground current lenD - -100 - mA

storage temperature Tstg - -65 +150 C
total power dissipation Piot - - 500 mw

soldering temperature T 10s 250 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] Vcei+0.5V or Vecot+0.5V should not exceed 6.5V.

[4] Vcco 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 \%
supply voltage B Veee) - 2.3 55 \%

OE 0 55 \

input voltage v, Power-down or Aport 0 3.6 \

3-state mode B port 0 55 Vv

Active mode A, B port 0 Ve Vv

Power-down or A port 0 3.6 Vv

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

Active mode A, B port 0 Veceo \V

ambient temperature Tamb - -40 +105 C
AorB po_rt;_ Vcew=1.65V to 3.6V, ) 10 ns/\/

input transition rise |\, push-pull driving | Vcce)=2.3V t0 5.5V
e |Vperdgvosei | w0 [ v
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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] Vceay must be less than or equal to V).

[3] Ve 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 VoL A port; V,<0.15V; Vccg)=1.65V to i 0.25 i v
output voltage 5.5V; Veen)=1.65V; 1o=-135UA
. OE input; V\=0V to 3.6V;
'”p‘cjf”'f:rl]‘tage I Vcc(i):l.GISV 0 3.6V; . - # | uA
VCC(B):2-3V to 5.5V
A or B port; Vo=0V or V¢eo;
OFf-sute oupt | 1 VCCZ):LGEV 036V; . | a4 | oA
VCC(B):2-3V to 5.5V
A porE V..or Vo=9V to 3.6V; ) g + UA
power-off leakage | Vee@=0V; Veee)=0V to 5.5V
current OFF B port; V, or V=0V to 5.5V, i i " UA
VCC(B):OV; VCC(A):OV to 3.6V
. . OE input; Vcea)=3.3V,
input capacitance C \F;CC(B)%%)V - 2.6 - pF
A port; enabled - 9 - pF
VCC(A):S.SV; -
input/output c Veee)=3.3V disabled - 5.2 - pF
capacitance " B port; enabled - 10.5 - pF
VCC(A):3-3V; -
VCC(B):3-3V disabled - 9 - pF
Vcc(B):Z.SV - 0.1 - uA
VCC(A):]..BV VCC(B):3-3V - 0.1 - uA
Vcc(B):S.OV - 0.1 - uA
Vcc(B):Z.SV - 0.1 - uA
ICC(A) VCC(A):Z.SV VCC(B):3-3V - 0.1 - uA
VCC(B)=5.OV - 0.1 - uA
VCC(B)=2-5V - - - uA
VCC(A)=3-3V VCC(B)=3-3V - 0.1 - uA
supply current Veow=5.0V - 01 - A
VCC(B)=2-5V - 0.5 - uA
VCC(A)=1.8V VCC(B)=3-3V - 15 - uA
VCC(B)=5.OV - 4.6 - uA
ICC(B) VCC(B)=2-5V - 0.1 - uA
VCC(A)=2-5V VCC(B)=3-3V - 0.8 - uA
VCC(B)=5.OV - 3.8 - uA
VCC(A)=3-3V VCC(B)=2-5V - - - uA
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VCC(B)=3-3V - 0.1 uA
VCC(B)=5-0V - 2.8 uA
Note:
[1] Vce(ay must be less than or equal to Ve,
[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
Veen)=1.65V to 1.95V; i i i
VCC(B)=2-3V to 5.5V VCC(A) 2z v
A port \Y/ =1.65V t0 1.95V;
HIGH-level \C/Cc(éz;):'z.gv w55y | Vecw04 |- - Vv
input VIH
\Y/ =1.65V t0 1.95V;
voltage cC(A) ' . R -
J B port Veow=23V1o55v | Yeee 04 v
. VCC(A):l.GSV to 1.95V; _ _
OE input Veew)=2.3V to 5.5V 0.65Veew v
VCC(A):l.GSV to 1.95V; _ _
LO.W'I(:VGI y A or B port Veoe=2.3V 0 5.5V 0.15 V
Inpu I
voltage . V=165V to 1.95V; § i
g OE input Veee=2.3V 10 5.5V 0.35Vcea \Y
A port; 10=-20uA; Vce=1.65V to 1.95V; ) )
H'S{;'E)Letve' ¥ Vi>Vece-0.4V Veew=2.3V to55v | 067Veew v
OH . — . — .
voltage B port; 10=-20uA; V=165V to 1.95V; 0.67Vee i i v
V|2VCC(A)-O.2V VCC(B):2-3V to 5.5V
Veen=1.65V; 1o=-220uA - - 0.4 V
A port; V|<0.15V; y - 3 3
Veee=165V 10 5.5V Veem=2.3V; 1o=-300uA 0.4 V
LOW-level VCC(A):?).OV; 10=-400uA - - 0.55 Vv
output VoL Vcc(B):]..GSV; lo=-220uA - - 0.4 Vv
voltage B port; V,<0.15V; Veee=2.3V; 10=-300uA - - 04 Vv
Veew=1.65V to 3.6V Veee)=3.0V; 10=-400uA - - 0.55 V
VCC(B):4‘-5V; |o:-620UA - - 0.55 Vv
input OE input; V|=0V to 3.6V,
leakage I Vee@w=1.65V to 3.6V; - - + UA
current Vcee=2.3V to 5.5V
OFF-state A or B port; Vo=0V or V¢co;
output loz V=165V t0 3.6V, - - + uA
current Vcewr=2.3V to 5.5V
A port; V,or Vo=0V to 3.6V, ) )
pOWGr-Off VCC(A):OV; VCC(B):OV to 5.5V 2 UA
leakage lore : -
current B port; V, or Vo=0V to 3.6V, i i ") UA
VCC(B):OV; Vcc(A):OV to 5.5V
OE=0V or Vccay; An, Bn open
supply | Veem=1.65V;
current cc cc@n)=1.65V, ) )
y leceay Veee)=1.65V t0 5.5V S 05 uA
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Veen)=1.65V to 3.6V; i i
Veeg=2.3V t0 5.5V 2 1.2 UA
Veew=3.6V; Veer)=0V - - 1.0 uA
Veew)=0V; Veee)=5-5V -1 - - uA
VCC(A):1.65V; } )
Veem=1.65V 10 5.5V 22 UA
Veen)=1.65V to 3.6V, i i
ICC(B) VCC(B)=2-3V to 5.5V 20 UA
Veen=3.6V, Veee=0V -1 i _ UA
Vee@w=0V; Veee=5.5V - - 2 uA
VCC(A):1.65V; } :
| Al VCC(B)=1-65V to 5.5V 17 UA
cemTece) Veew=1.65V 0 3.6V; | ) o A
VCC(B):2-3V to 5.5V
Note:
[1] Veca) must be less than or equal to Vecg).
[2] Vcco is the supply voltage associated with the output.
3.3.3. DC Characteristics 3
(Tamp=-40°C to +105°C, voltages are referenced to GND (ground=0V), unless otherwise specified)
Parameter | Symbol Conditions Min. Typ. Max. Unit
VCC(A):l.GSV to 195V, ) ) )
Veep=2.3V to55v | Vecw0:2 v
A port \Y/ =1.65V to 1.95V;
CC(A)—+- . ’ _ - -
H'GH-'fVE' y Veem=23Vto55v | Veow 04 v
Inpu IH
\Y/ =1.65V to 1.95V;
voltage CC(A) ' - - -
J B port Vcee=2.3V 10 5.5V Ve 0.4 v
. Veepn=1.65V to 1.95V; i i
OE input Vcee=2.3V 10 5.5V 0.65Vecqn) v
Veep=1.65V to 1.95V; i i
Lowdevel Aor Sl Veoe=2.3V 10 5.5V 0.15 v
inpu I
. Vee=1.65V to 1.95V;
voltage cC(A) ; ) )
g OE input Veo@=2.3V 10 5.5V 0.35Vceqa) \%
A port; 10=-20uA; Vcea=1.65V to 1.95V; ) )
H'G*t'"et"e' v V>Veoe0.4V Veeg=23Vt055v | 067Veew v
outpu OH
voltage B port; 1o=-20uA; Veew=1.65V to 1.95V; ] ]
’ Vi2Vecp)-0.2V Vece=2.3V t0 5.5V 0.67Vece) v
Vcc(A):1.65V; |o:-220UA - - 04 V
Aport; V<0.15V, — 1 - -
Veom=1.65V to 5.5V | vcea=2:3V; 1o=-300uA 0.4 v
LOW-level VCC(A)=3.OV; |o=-400UA - - 0.55 Vv
output VoL Vcc(B)=1.65V; lo=-220uA - - 0.4 Vv
voltage B port; V,<0.15V; Veee=2.3V; lo=-300UA ; - 04 ;
VCC(A)=1-65V to 3.6V VCC(B)=3-OV; lo=-400uA - - 0.55 V
VCC(B)=4-5V; |o=-620UA - - 0.55 V
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input OE input; V=0V to 3.6V,
Ieakage | VCC(A)=1.65V to 1.95V; - - +2 uA
current Vcee=2.3V 10 5.5V
OFF-state A or B port; Vo=0V or Vcco;
output loz VCC(A)=1.65V to 1.95V; - - +2 uA
current Vcee=2.3V to 5.5V
A port; V,or Vo=0V to 3.6V, ) )
ploe\glli;-goeﬁ | VCC(A)=0V; VCC(B)=0V to 5.5V H2 UA
OFF K _ )
current B port; V, or Vo=0V to 3.6V, ) ) 412 UA
VCC(B)=OV; VCC(A)=0V to 5.5V
OE=0V or Vccay; An, Bn open
VCC(A):1.65V; _ 4
VCC(B):]..GSV to 5.5V 1 1 UA
VCC(A):]..GSV to 3.6V, _ _
leceay Vee@=2.3V 10 5.5V 2 i uA
VCC(A):B.GV; VCC(B):OV - = 2 uA
VCC(A):OV; VCC(B):5-5V -1 = - uA
VCC(A):l.GSV;
suppl ~ - - 60 UA
CC(A): . to 3. , _ _
lece) Veee=2.3V t0 5.5V 20 uA
VCC(A):B.GV; VCC(B):OV -1 - - uA
VCC(A):OV; VCC(B):5-5V - - 12 uA
VCC(A)=1.65V; _ _
. Veoe=1.65V 0 5.5V 65 uA
cemTiec® Veow=1.65V to 3.6V, ] ] 20 A
VCC(B):2-3V to 5.5V
Note:
[1] Vcc(ay must be less than or equal to V).
[2] Vcco is the supply voltage associated with the output.
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3.3.4. AC Characteristics 1
(Tamp=257C, voltages are referenced to GND (ground=0V), unless otherwise specified)

Ve
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 5.5 ns
delay
LOW to HIGH
propagation teLH AtoB 7.1 6.3 6.2 6.6 ns
delay
HIGH to LOW
propagation tonL Bto A 6.2 5.4 5.1 5 ns
delay
LOW to HIGH
propagation toLH Bto A 5.6 4.1 3.6 3.2 ns
delay
enable time ten OE to A; B 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 Aport 6.5 5.2 4.8 4.4 ns
OUtpUt tren
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 teco between channelst®! 1 1 1 1 ns
time ©
pulse width tw data inputs 20 16.7 16.7 16.7 ns
data rate foata - 50 60 60 60 Mbps
Note:

[1] ten is the same as tpz, and tpz; tyis is the same as tp 7 and tpyz.
[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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3.3.5. AC Characteristics 2
(Tamp=-40°C to +85°C, voltages are referenced to GND (ground=0V), unless otherwise specified)

Ve
Parameter Symbol Conditions 1.8v#0.15V 2.5V#).2V 3.3V#).3V 5.0V#.5V | Unit
Min. \ Max. | Min. \ Max. | Min. \ Max. | Min. \ Max.
Veepn)=1.8V40.15V
HIGH to LOW
propagation tonL AtoB - 9.7 - 7.3 - 6.5 - 5.9 ns
delay
LOW to HIGH
propagation toLH 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 toLn Bto A - 10.2 - 7.0 - 5.8 - 5.0 ns
delay
enable time ton OE to A; B - 200 - 200 - 200 - 200 | ns
OEto A;
no external load!!"?! ) 13 . 13 i 13 i 13 ns
. . OE to B;
disable time tyis 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 2.2 11.9 2.0 8.6 1.9 7.8 1.9 7.2 ns
output trLH
transition time B port 2.8 12.2 1.8 7.7 1.2 5.3 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 toko) between channelst - 1 - 1 - 1 - 1 ns
pulse width tw data inputs 22.2 - 16.7 - 16.7 - 16.7 - ns
data rate fTiata - - 45 - 60 - 60 - 60 Mbps
VCC(A):Z.SViO.ZV
HIGH to LOW
propagation touL AtoB - - - 6.2 - 5.3 - 47 ns
delay
LOW to HIGH
propagation toLn AtoB - - - 6.8 - 5.9 - 5.2 ns
delay
HIGH to LOW
propagation tpnL Bto A - - - 5.9 - 4.8 - 4.2 ns
delay
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LOW to HIGH
propagation toLH Bto A - - - 6.2 - 4.6 - 3.6 ns
delay
enable time ton OE to A; B - - - 200 - 200 - 200 | ns
OEto A;
no external load!!?! ) i i 9 i 9 i 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 trLH
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 54 0.9 4.1 0.7 3.0 ns
OUtF;liJr:qzkeW toko) between channels® - - - 1 - 1.2 - 1 ns
pulse width tw data inputs - - 14 - 11 - 11 - ns
data rate fiata - - - - 70 - 90 - 90 Mbps
VCC(A):3.3Vi0.3V
HIGH to LOW
propagation tphL AtoB - - - - - 4.9 - 4.2 ns
delay
LOW to HIGH
propagation toLH AtoB - - - - - 5.2 - 4.6 ns
delay
HIGH to LOW
propagation tpnL Bto A - - - - - 47 - 3.8 ns
delay
LOW to HIGH
propagation toLH Bto A - - - - - 47 - 4.3 ns
delay
enable time ton OE to A; B - - - - - 200 - 200 ns
OEto A; i ) ) ) ) 8 ) 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 | 18 | 5.0 ns
OUtpUt trH
transition time B port - - - - 15 5.4 0.9 3.9 ns
HIGH to LOW A port - - - - 1.0 | 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 toko) between channels®! - - - - - 1 - 1 ns
time
pulse width tw data inputs - - - - 11 - 9 - ns
data rate fiata - - - - - - 90 - 110 | Mbps
Note:
[1] ten is the same as tpz. and tpzy; tyis IS the same as tp.z and tpyz.
[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
(Tamp=-40°C to +105°C, voltages are referenced to GND (ground=0V), unless otherwise specified)
Ve
Parameter Symbol Conditions 1.8V#0.15V 2.5V4.2V 3.3V#).3V 5.0V#.5V | Unit
Min. | Max. | Min. | Max. | Min. | Max. [ Min. | Max.
VCC(A):l.SViO.].SV
HIGH to LOW
propagation tphL AtoB - 12.1 - 9.1 - 8.1 - 7.4 ns
delay
LOW to HIGH
propagation toLH AtoB - 14.1 - 10.5 - 9.3 - 8.1 ns
delay
HIGH to LOW
propagation tonL Bto A - 12.3 - 10.0 - 9.3 - 8.8 ns
delay
LOW to HIGH
propagation toLH Bto A - 12.8 - 8.8 - 7.3 - 6.3 ns
delay
enable time ten OE to A; B" - 200 - 200 - 200 - 200 | ns
OEto A;
no external load™? ) 14 ) 14 ) 14 ) 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 trLH
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 | 13 8.3 0.9 7.1 0.6 6.1 ns
OUtpUt trhL
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 channels®! - 11 - 1.1 - 11 - 1.1 ns
pulse width tw data inputs 25 - 20 - 20 - 20 - ns
data rate fiata - - 40 - 50 - 50 - 50 Mbps
VCC(A)=2.5V10.2V
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HIGH to LOW
propagation tpHL AtoB - - - 7.8 - 6.6 - 59 ns
delay
LOW to HIGH
propagation toLH AtoB - - - 8.5 - 7.4 - 6.5 ns
delay
HIGH to LOW
propagation tpHL Bto A - - - 7.4 - 6.0 - 5.3 ns
delay
LOW to HIGH
propagation toLH Bto A - - - 7.8 - 5.8 - 4.5 ns
delay
enable time ton OE to A; B - - - 200 - 200 - 200 | ns
OEto A;
no external load™!®? ) i i i i 10 i 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 trH
transition time B port - - 1.8 9.1 13 6.8 0.9 4.1 ns
HIGH to LOW A port - - 1.3 71 | 08 | 59 | 06 | 48 ns
output trhL
transition time B port - = 11 6.8 0.9 5.1 0.7 3.8 ns
OUtFiliJr;Sekew tok(o) between channels®! - . - 1.1 - 1.3 - 1.1 ns
pulse width tw data inputs - - 16.7 - 125 - 125 - ns
data rate fiata - - - - 60 - 80 - 80 Mbps
VCC(A):3.3V10.3V
HIGH to LOW
propagation tpnL AtoB - - - - - 6.1 - 5.3 ns
delay
LOW to HIGH
propagation toLH AtoB - - - - - 6.5 - 5.8 ns
delay
HIGH to LOW
propagation tpnL Bto A - - - - - 5.9 - 4.8 ns
delay
LOW to HIGH
propagation trLH Bto A - - - - - 5.9 - 5.4 ns
delay
enable time ton OE to A: B - - - - - 200 - 200 | ns
OEt0 A; i ) ) ) ) 9 ) 9 ns
_ _ no external load™™
disable time tais
OE to B; i ) ) ) ) 9 ) 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 | 18 | 6.3 ns
Output tTLH

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

HIGH to LOW A port - - - - 1.0 | 56 | 07 | 44 ns
OUtpUt trhL

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

output skew teo between channels®! - - - - - 1.1 - 1.1 ns
time ©

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

data rate foata - - - - - - 80 - 100 | Mbps
Note:

[1] ten is the same as tpz,. and tpzy; tyis is the same as tp z 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

dVv/dt=1.0V/ns.

tw
Vi
negative 90%
pulse Vi 4
oV 10%
i .
ty
= M
y. 90%
positive
pulse ) Vi Vi
oV —10%
tw
VEXT
VCC
RL
V| VO
JQL DUT

)

I ) ’

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

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

\4
A,B input Vi
GND
AJ teHL teLH

Vor 90%

B,A output Vwm

VoL 10%
- I‘— trie —’I trim
Figure 2. The data input (A, B) to data output (B, A) propagation delay times
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Figure 3. Disable times
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(1) The enable time (te,) 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
Vceo Vwm Vwm Vx Vy
1.8V#).15V 0.5Vcc 0.5Vcco Vo, +0.15V Von-0.15V
2.5VH).2V 0.5Vcc 0.5Vcco Vo, +0.15V Von-0.15V
3.3V#).3V 0.5V 0.5Vceo Vo, 1+0.3V Vou-0.3V
5.0vV#).5V 0.5V 0.5Vceo Vo, 1+0.3V Vou-0.3V
Note:
[1] Ve 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 Veee) Vi AtAV CL Ry toLH, trHL | tezH, trHz | tpzu, thiz
1.65Vt0 3.6V | 23Vt055V | Ve | <1.0ns/V | 15pF 510ng open open 2Vcco

Note:

[1] Ve is the supply voltage associated with the input.

[2] For measuring data rate, pulse width, propagation delay and output rise and fall measurements,
R =1MQ. For measuring enable and disable times, R =50KQ.

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

5. Typical Application Circuit And Application Note

5.1, 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 —
T or T ]
— SYSTEM . —
CONTROLLER AIPTS010X SYSTEM
DATA je»{ 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 10kl
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 /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 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 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 (tpn ) 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 50Q2 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
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).

5.5, Power Up

During operation Vccay must never be higher than Ve, however during power-up Vegpn=Vece) 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 Ve
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 1/0s to assume the
high-impedance OFF-state. The disable time (ts;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.

5.7, Pull-up Or Pull-down Resistors On I/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 I/O has a pull-up resistor (Rpya) t0 Vcca and each B-port
1/0 has a pull-up resistor (Rpyg) t0 Vcep. Rpua and Rpyg 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 Rpyg are disabled
when OE=LOW. This feature provides lower static power consumption (when the 1/0s are passing a LOW)
and supports lower Vo 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
D
0
b —
- - 0. 200
|
|
| -
I | N
| |
, =
el [L'/‘
i
A jimgy
\ ! 7 1 1
Symbo Dimensions In Millimeters Dimensions In Inches
Min. Max. Min. Max.
A 1.050 1.250 0.041 0.049
A1 0.000 0.100 0.000 0.004
A2 1.050 1.150 0.041 0.045
b 0.300 0.500 0.012 0.020
C 0.100 0.200 0.004 0.008
D 2.820 3.020 0.111 0.119
E1 1.500 1.700 0.059 0.067
E 2.650 2.950 0.104 0.116
e 0.950(BSC) 0.037(BSC)
el 1.800 2.000 0.071 0.079
L 0.300 0.600 0.012 0.024
0 0° 8° 0° 8°
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6.2« SOT-363
] ]
e )
I B
T T T A
T T4 1 By
L ‘ ‘ B b/
b ‘ 0. 20
Svmbol Dimensions In Millimeters Dimensions In Inches
y Min. Max. Min. Max.
A 0.900 1.100 0.035 0.043
A1 0.000 0.100 0.000 0.004
A? 0.900 1.000 0.035 0.039
b 0.150 0.350 0.006 0.014
c 0.080 0.150 0.003 0.006
D 2.000 2.200 0.079 0.087
E 1.150 1.350 0.045 0.053
E1 2.150 2.450 0.085 0.096
e 0.650 TYP. 0.026 TYP.
el 1.200 | 1.400 0.047 | 0.055
L 0.525 REF. 0.021 REF.
L1 0.260 0.460 0.010 0.018
0 0° 8° 0° 8°
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6.3. TSSOP8

e |
| ﬁu.z Y
I S— YU A (*y)
;::n1ndvlam L] |
| |
48
¢ L |_ K
I B
'f ey
1 !I:l H4 detail X
|E| - -—Ib )
p
UNIT m‘; Ay | Ap | A3 [ b | e | DM | EM | o [Hg | L | Ly | v w y |z | @
0.15 | 095 038 | 0.18 | 31 | 34 41 0.47 070 | 8°
mm 1T 000|075 | %% | 022 | 00s | 20 | 20 | %% | a9 | ©5 |oaa| %2 |91 | O |gas | o
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6.4. VSSOP8
—.—A——-
5 — a1 =
i— I%‘:T 5 A2 = [via[A]
Q| = * CONTROLLING DIMENSION : MM
1 HHH —V
e —— T T SYMBEOL MILLIMETER
MIN. | NOM. | MAX.
A ———=|=——=11.00
i} . Al | 0.00|-——]0.15
Pin 1 jndex 1 A2 | 0.60|0.75|0.85
@ A3 | ———|012]-—-
Q 0.19 |0.20 | 0.21
1 1 H 0.17 [0.22 | 0.27
I;‘:‘ Hj ':‘ % ¢ |0.08|---|023
—l——b(8x)
——a
1.90 |2.00 | 2.10
£ 2.20 |2.30 | 2.40
TOP VIEW SIDE VIEW HE | 3.00(3.10 | 3.20
[ 0.50 bsc
- L 0.40 bsc
S
7/ N L1 |0.15 [-—-]0.40
N, \ vy |——-|o10[--—-
[ [ LT v |[-—-]o.20]-—
i — T | \_ 7 w | -——|0.08|——-
\ ! z 0.10 | === 0.40
I I I I I I \ / 8 o | —| &
e | ME N f %
A3
DETIAL Z
SIDE VIEW
NOTES
1.0 COPLANARITY APPLIES TO LEADS, CORNER LEADS AND
DIE ATTACH PAD.
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6.5, SOP14

8.73+010
ETM PEG

22|12
y ST 1%
i SIEYIS
] I/
» 1
"
= = |
& S wﬂ
= = =
in - [ %]
. 1.00 :
g 2.,
o5
i
=
=2
=
|
| I
[
- ‘ 5
R 1.27 0.406 &
& J =
Address:Building B4,NO.777 Jianzhu Road,Binhu District,Wuxi City,Jiangsu Province 27/ 30

http://www.i-core. cn P.C.: 214072 VER: 2021-04-Al



Tab: 835-12 rev: B3 Number: AiPTS010X-AX-LJ-JOO1EN
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6.6~ TSSOP14

' = 4 = MILLIMETER
| | SYMBOL
— MIN | MAX

A | _ |12
Al 005 | 013
A2 090 | 1.05
H H H H H | Al 039 | 049

| b | 020 ] 030
bl | 049 | 025
I 013 | 0.19
cl 0.12 0.14
I S —=z D 486 | 5.00
El 430 | 4.50

' E | 620 | 6.60
‘é}’ | e 0.63BSC
. ' i L 045 | 075
E H H L1 1.00BSC

B B _I . 8 0 g

=

h

bl

O O Y

%/%
___'_,_,-o-"""'-\/ ol o
BASE METAL /A

T WITH PLATING
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Tab: 835-12 rev: B3 Number: AiPTS010X-AX-LJ-JOO1EN

6.7 TSSOP20
h —-’i‘-— A

1R A

~

IT1

ill

1 -
= m
! |
ul | i
PIN 1 A2
A
C
D - |
| i
P
[ DETAIL A
\ J L N—
H | 1
HA |l *
_.__L_}'I.l
Dimensions In Millimeters Dimensions In Inches
Svmbol
Min Max Min Max
D 6. 400 G. G600 0. 2582 0. 259
E 4. 300 4, 500 0. 169 0. 177
b 0. 190 0. 300 0. 007 0,012
c 0. 090 0. 200 0. 004 0. 008
E1l 6. 250 6. 550 0. 246 0. 258
A 1. 200 0. 047
A 0. 8200 1. 000 0. 031 0. 039
Al 0. 050 0. 150 0. 002 0. 006
e 0. 65 (BSC) 0. 026 (B5C)
L 0. 500 |  o0.700 o.oz0 | o0.o028
H D.25{(TYP) 0.01{TYP)
p - [ - - [ -
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Wuxi I-CORE Electronics Co., Ltd.

Number: AiPTS010X-AX-LJ-JOO1EN

Tab: 835-12

rev: B3

7. Statements And Notes
7.1, The name and content of Hazardous substances or Elements in the product

Hazardous substances or Elements

Cadm
Mercur | Hexaval Polybro .
Lead . Butylbe .
and y and ;l#]rg ent Polybro | minate | Dibutyl nzyl Ellﬁeit Diisobu
Part name mercur | mi | chromiu | minated | d phthala phthala Iy tyl
lead y m biphenyl | biphen | t© te yhth | | Phthala
compou | compo | UM compoun| s yl phthala |
nds unds comp = g ethers te
ounds
Lead
O o o) o o o o o o o
frame
Plastic
. [} (@] [0} (@] @] (@] (@] o O o
resin
Chip o o o o o o o o o o
The lead o o o o o o o o o o
Plastic
sheet o o o o o o o o o o
installed
o: Indicates that the content of hazardous substances or elements in the detection limit
explanatio of the following the SJ/T11363-2006 standard.
n x: Indicates that the content of hazardous substances or elements exceeding the SJ/T11363-2006
Standard limit requirements.
7.2~ 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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