PEICOMC@ Pl4UL S5V 201

1-Bit Bi-directional Level Shifter with Automatic Sensing

Features Description
* Vcca€an be Less than, Greater than or Equal to The PI4ULS5V201 is a 1-bit configurable dual
Vees supply bidirectional auto sensing translator that does not
e 1.2Vto 5.5V on A Port and 1.2V to 5.5V on B Port require a directional control pin. The A and B ports are
* High-Speed with 20 Mb/s Guaranteed ®Rate designed to track two different power supply railscV
for Push-pull application and Vccg respectively. Both the 3éa and Vecg supply
* High-Speed with 2 Mb/s Guaranteed ®Rfate for rails are configurable from 1.2 V to 5.5 V. This allows
Open-drain application voltage logic signals on thec¥s side to be translated
* No Direction-Control Signal Needed into lower, higher or equal value voltage logic signals on
¢ Low Bit-to-Bit Skew the Vg side, and vice-versa.
* Non-preferential Power-up Sequencing The translator has integrated BQ pull-up resistors
e ESD protection excee@XV HBM per JESD22- on the I/O lines. The integrated pull-up resistors are used
All4 to pull-up the I/O lines to either &a or Vceg. The
* Integrated 10 kQ Pull-up Resistors P14ULS5V201 is an excellent match for open-drain
* PackageUDFN1.2x1.6-8L and SOT23-6L applications such as th&l communication bus.
Applications

* 1°C, SMBus, MDIO
* Low Voltage ASIC Level Translation
¢ Mobile Phones, PDAs, Camera

Pin Configuration Pin Description
Pin Type Description
Veea [T [8] Vees Name
L i A-port supply voltage.1)2 < Veea <
A ,_2] [?_ NC Veen | Power 5,';'? v pply g CCA
NC  [3] [] B A I/O | Input/output A. Referenced tog¥.
B ] GND | GND | Ground.
GND [4] [5] EN Output enable (active High). Pull EN low
EN Input .
to place all outputs in 3-state mode.
UDFN1.2x1.6-8L B I/0 | Input/output B. Referenced tocys
- < <
Vees Power Eg\(;rt supply voltage. 1.9 << Veeg <
A ] [ ] EN NC - Not connect
GND [2] [ 5] B
VCCA E E VCCB
SOT23-6L
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Block Diagram

EN

Figure 1: Block Diagram

Maximum Ratings

Note:
StOrage TEMPETAIUIE...........evvrerrreesseessesssssssssssssssssssssassssesesd HEC to +BPC Stresses greater than those listed under MAXIMLU
DC Supply VORAGE PO B...........coummmmsssseereneeeessssssssssssssssssssesesees 023\.to +5.5V RATINGS may cause permanent damage to
DC SUPPIY VOHAGE PO Ao 03Vto+55v |  device. This is a stress rating only and functiol
Vi(A) referenced DC Input/ Output VORAGE..........cceveeeressenseeenees 03Vio+55v| operation of the device at these or any other cor
Vi(B) referenced DC INput/ OUIUE VORAGE ... 03Vito+s5y | Uons above those indicated in the operational s
Enable Control Pin DC Input Voltage 03V to+55V tions of this spe_cmcauoq is not |_r1jpl|ed. Exposu
Short Gircuit duration (KO GND) ..o ' 40{:” A to absolute maximum rating conditions for extend
.................................................. periods may affect reliability.

Recommended oper ation conditions

Symbol Parameter Min Typ M ax Unit
Vcea | Veea Positive DC Supply Voltage 12 - 5.5 V
Vees | Vece Positive DC Supply Voltage 12 - 5.5 V
Ven | Enable Control Pin Voltage GND - 55 \Y;
Vio |1/O Pin Voltage GND - 5.5 \%

Ta Operating Temperature Range -40 - +85 °C
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DC Electrical Characteristics
Unless otherwise specifiedi0°C<T,<85°C,1.2V<Vcc<5.5V

Symbol Parameter Test Conditions Min Typ M ax Unit
Vius B port Input HIGH Voltage - VBCZ‘ - -
Vs B port Input LOW Voltage - - - 0.15
ViHa A port Input HIGH Voltage - V%C’E_ - - \%
Via A port Input LOW Voltage - - - 0.15 Vv
Vi Control Pin Input HIGH Voltage| - Vcacgf - - \%
\ Control Pin Input LOW Voltage| - - - 0.15 \Y
*
VoHs B port Output HIGH Voltage B port source current = -20 pA \2//3 - - \%
CCB
*
VoLe B port Output LOW Voltage B port sink current =1 mA - - \1//3 \%
CCB
*
Vona A port Output HIGH Voltage A port source currert-20 A \2//3 - - Vv
CCA
*
Vora A port Output LOW Voltage A port sink current =1 mA - - \1//3 \%
CCA
loves Vees Supply Current ?5ort and A port unconnected, VEN i 05 4.0 LA
— VCCA
lovea Veea Supply Current ?5ort and A port unconnected, VEN i 03 25 LA
— VCCA
ltsVcep | B Tri—state Output Mode E gONrtDand A port unconnected, VEN - 0.1 1 HA
eV A Tri—state Output Mode Supply] B port and A port unconnected, VEN i 0.1 1 A
TS VCCAL Current = GND ' H
1/0 Tri—state Output Mode
loz Leakage - - 0.1 1.0 A
Current
Roy Pul~Up Resistors I/O Aand B - - 10 - kQ

Note: All units are production testeat T, = +25<C. Limits over the operating temperature range are guarahiesesign.
Typical values are for ¢g=+2.8 V, Vcca = +1.8 V and | = +25°C.

AC Electrical characteristics
Timing Characteristics — Rail-to—Rail Driving Configuration
(I/O test circuits of Figures 2, 3 and 7,0&p = 15 pF, driver output impedance < 50Q, R oap = 1 MQ, unless otherwise specified)

Symbol | Parameter | Test Conditions | Min | Typ | M ax | Unit
Veea= 18V, V., = 2.8V
tes B port Rise Time - - - 15 ns
tg B port Fall Time - - - 15 ns
tra A port Rise Time - - - 25 nsS
tea A port Fall Time - - - 10 nS
tohias Propagation Delay - - - 15 nS
s (Driving A) ; . - 15 nS
Lons-a Propagation Delay - - - 15 ns
tourr o (Driving B) " - " 15 nS
topskew Part-to—Part Skew - - - 5 nS
MDR Maximum Data Rate - 20 - - Mbps

To be continued.
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Continuously.

Symbol | Parameter | Test Conditions | Min | Typ | M ax | Unit
V=28V, Vo, =18V

tos B port Rise Time - - - 25 ns
tes B port Fall Time - - - 10 ns
tra A port Rise Time - - - 20 nS
tra A port Fall Time - - - 15 ns
tprL-A-B Propagation Delay - - - 15 nS
o An (Driving A) " " " 15 nS
tprL-B-A Propagation Delay - - - 15 nS
T on (Driving B) " " " 15 nS
tppskew Part-to—Part Skew - - - 5 nS
MDR Maximum Data Rate - 20 - - Mbps
Veen= 25V, Vg =3.6V
tre B port Rise Time - - - 15 nS
tes B port Fall Time - - - 10 nsS
tra A port Rise Time - - - 15 nS
tea A port Fall Time - - - 10 nS
tpHL-A-B Propagation Delay - - - 15 nsS
thLH-A-B (Driving A) - - - 15 nS
tpHL-B-A Propagation Delay - - - 15 nsS
tpLi-B-A (Driving B) - - - 15 nS
tppskew Part-to—Part Skew - - - 5 nS
MDR Maximum Data Rate - 20 - - Mbps
Veen= 36V, Vo =25V
tre B port Rise Time - - - 15 ns
trs B port Fall Time - - - 10 nS
tra A port Rise Time - - - 15 nsS
tra A port Fall Time - - - 15 nS
thHL-A-B Propagation Delay - - - 15 nS
thLH-A-B (Driving A) - - - 15 nS
tpHL-B-A Propagation Delay - - - 15 nS
toirt b A (Driving B) " " . 15 nS
tppsKkEW Part-to—Part Skew - - - 5 nS
MDR Maximum Data Rate - 20 - - Mbps

To be continued.

12-12-0002 PT0462 12/18/12



Pl14UL S5V 201

PB?ICOMO 1-Bit Bi—directionalkigmif::itesrer\:\g[nh

Continuously.

Symbol | Parameter | Test Conditions | Min | Typ | M ax | Unit
Veea= LBV, Vo, = 55V
tes B port Rise Time - - - 15 nS
teg B port Fall Time - - - 20 nS
tea A port Rise Time - - - 30 nS
tea A port Fall Time - - - 10 nS
Loy A PropagatiorDelay - - - 20 nS
s (Driving A) - - - 0 s
Loy pa Propagation Delay - - - 20 nS
torr o n (Driving B) n - - 0 S
topskew Part-to-Part Skew - - - 5 nS
MDR Maximum Data Rate - 20 - - Mbps
Veea= 55, Vo =15V
tos B port Rise Time - - - 30 ns
tg B port Fall Time - - - 10 ns
tza A port Rise Time - - - 15 nS
tea A port Fall Time - - - 20 nS
b -ap Propagation Delay - - _ 20 ns
Loias (Driving A) - - - 20 nS
Lo A Propagation Delay - - _ 20 ns
Lo a (Driving B) - - - 20 nS
topskew Part-to—Part Skew - - - 5 nS
MDR Maximum Data Rate - 20 - - Mbps
Veea= 12V, V , =55V
tes B port Rise Time - - - 15 ns
tp B port Fall Time - - - 30 nS
ton A port Rise Time - - - 30 nS
toa A port Fall Time - - - 15 nS
tor-an Propagation Delay - - N >0 nS
o a s (Driving A) : - - 15 nS
Lo p-a Propagation Delay - - _ 15 ns
oo (Driving B) - . - 15 s
topskew Part-to—Part Skew - - - 5 nsS
MDR Maximum Data Rate - 20 - - Mbps
Veea= 55V, Voo, = 12V
tes B port Rise Time - - - 30 ns
ts B port Fall Time - - - 15 nS
tea A port Rise Time - - - 15 nS
tea A port Fall Time - - - 30 nS
Cor-a-B Propagation Delay - - - 15 ns
o a s (Driving A) - - - P S
G -p-a Propagation Delay - - - 20 nS
s (Driving B) - - - P s
topskew Part-to—Part Skew - - - 5 nS
MDR Maximum Data Rate - 20 - - Mbps
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Timing Characteristics— Open Drain Driving Configuration
(I/O test circuits of Figures,% and 7, Coap = 15 pF, driver output impedance < 50Q, R oap = 1 MQ, unless otherwise specified)

Symbol | Parameter | Test Conditions | Min | Typ | M ax | Unit
1.2<Vceca<Vcees £5.5V
tre B port Rise Time - - - 450 nS
tes B port Fall Time - - - 30 nS
tra A port Rise Time - - - 450 nS
tea A port Fall Time - - - 30 ns
thHL-A-B Propagation Delay - - - 300 ns
thLn-A-8 (Driving A) - - - 300 nS
tpHL-B-A Propagation Delay - - - 300 nS
thL-B-A (Driving B) - - - 300 nS
tppskEW Part—to—Part Skew - - - 50 nS
MDR Maximum Data Rate - 2 - - Mbps
Test Circuits
VeeA —_L—E PI4ULS5V201 [—4= vee Veea —3_—[ PIAULS5V201 b—g— vecg
d M I E ) EM =
i i 2 % : ] [ - 8
L Source
Figure 2.Rail-to-Rail Driving A Figure 3. Rail-to-Rail Driving B

Vecs —rE PI4ULS5V201 g Vo ”Cﬁ‘r‘[ PI4ULS5V201
L EN & n = EN
- > = -

e
ok

Figure 4, Open-Drain Driving A Figure 5. Open-Drain Driving B
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Figure 6. Definition of Timing Specification Parametars

Ve
17 o— 2xV*
o— OPEM
FULSE ) DOUT J
GENERATOR o © _T_
R+ CL
i T V*z\n"ADFVE
+
Test Switch
tpzh. trz Open
tpzL, tPLz 2wV

CL =15 pF orequivalent (Includes jig and probe capactance)
R =R;=50k 2 orequivalent

Ry = Zgur of pulse generator (typically 50 £2)

VE=VaorVg for A or B measurements,

respectively

Figure 7. Test Circuit for Enable/Disable Time Measurement

EM '1!50% X -
/| A
— - t t — - [
] PZL PLZ HIGH
IMPEDANCE
50%
Qutput 10— Vol
= tezy  tprz — ™ [
R 90% Vow
u
Output 50% \ HIGH
IMPEDANCE
Figure 8. Timing Definitions for Propagation Delays and Enable/Disable Measurement
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Functional Description

The PI4ULS5V201 is a 1-bit configurable dual-supply bidirectional auto senaimgator that does not require a
directional control pin. The A and B ports are designed to track tifereht power supply rails, da and Vecs
respectively. Both the 3a and Vecg supply rails are configurable from 1.2 V to 5.5 V. This allows voltage logic
signals on the Yca side to be translated into lower, higher or equal value voltage logic signals dpacthside, and
vice—versa.

The translator has integrated BQ pull—up resistors on the 1/O lines. The integrated pull-up resistors are used to
pull—up the I/O lines to either ¥:a Or Vece. The PI4ULS5V201 is an excellent mathr open—drain applications
such as the’C communication bus.

Application Information

Level Trandator Architecture

The PI4ULS5V201 auto sense translator provigdgectional voltage level shiftingp transfer datéan multiple
supply voltage systems. This device has two supply voltages,a¥wd \ecg, Which set the logic levels on the input
and output sides of the translator. When used to transfer data from #o [Boport, input signals referenced to the
Vcea supply are translated to output signals with a logic level matchedcto M a similar manner, translation shifts
input signals with a logic level compatible t@d¢ to an output signal matched tg. The PI4ULS5V201 consists of
two bidirectional channels that independently determine the direction dathdlow without requiring a directional
pin. The one-shot circuits are used to detect the rising or falling inmalssidn addition, the one shots decrease
the rise and fall time of theutput signal for high—to—low and low—to—high transitions. Each input/outputhannel has
an internal 10 & pull. The magnitude of the pull-up resistors can be reduced by connecting externatsrigsist
parallelto the internal 10 K resistors.

Input Driver Requirements

The rise (%) and fall (£) timing parameters of the open drain outputs dementhe magnitude of the duhp
resistors. In -addition, the propagation tines), skew(trskew) and maximum data rate depend on the impedance of
the device that is connected to the translator. The timing parameters lisheddata sheet assume that the output
impedance of the drivers connected to the translator is less th&h 50 k

Enable Input (EN)

The PI4ULS5V201 has an Enable pin (EN) that provigiestate operation at the I/O pins. Driving the Enable
pin to a low logic level minimizes the power consumption of the device and thizé© \ccg and /O \eca pins to a
high impedance state. Normal translation operation occurs when the ENepginaisto a logic high signal. The EN
pin is referenced to thed¥s supply and has overvoltage tolerant protection.

Power Supply Guiddines

During normal operation, supply voltage/ can be greater than, less than or equaldss.\The sequencing of
the power supplies will not damage the device during the power up operatiorptifual gerformance, 0.0{F to
0.1uFdecoupling capacitors should be used on thg.\&nd \ccg power supply pins. Ceramic capacitors are a good
design choice to filter and bypass any noise signals on the voltagetdiriee ground plane of the PCB. The
noise immunity will be maximized by placing the capacitors as close dblpdssthe supply and ground pins,
along with minimizing the PCB connection traces.
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M echanical I nformation

UDFN1.2x1.6-8L

PIN 1 SN | '
INDEX AREA PO El
. . N 1

bl {

TOP YIEW BOTTOM VIEW
“ i PKG. DIMENSIONS(MM)
‘ﬂl = . J - SYMBOL| MIN | MAX
T L T 1T T A 0.45 | 0.55
1_T = . A1 0.00 0.05
A3 0.11 REF
D 155 | 1.65
sIDE VIEW E | 115 | 125
Note: b 0.15 0.25
1) Ref: JEDEC MO-236 e 0.40 TYP
L 045 | 055
M 0.00 0.03
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SOT23-6L
D g
1 1
=1
|
Jl ]
|
A A-—— - B
]
_‘_'_'_‘—-—u_
¥ c
o g
- el - 4_{ }‘7
]
| | | PKG. DIMENSIONS(MM)
. SYMBOL MIN MAX
= E — A 1.05 1.25
"3‘ A1 0 0.1
Y L) I A2 1.05 1.15
T b 0.3 0.5
{ C 0.1 0.2
D 2.82 3.02
Note: E 1.5 1.7
1) Controlling dimensions in millimeters.
2) Ref: JEDEC MO-178C/AB E1 2.65 2.95
e 0.95BSC
el 1.8 2
L 0.3 0.6
0 0° 8°
Ordering I nformation
Part No. Package Code Package
Pl14AULS5V20XVE XV Lead free and Green 8-pUDFN1.2x1.6
PI4ULS5V201TAE TA Lead free and Green 6-pin SOT23
Note:
« E =Pbfree

« Adding X Suffix= TapéReel

Pericom Semiconductor Corporatieri-800-435-2336 www.pericom.com
Pericom reserves the right to make changes to its produgieaifisations at any time, without notice, in orteimprove design or performance and to supply
the best possible product. Pericom does not assume anps#siity for use of any circuitry described other thha circuitry embodied in Pericom product. The
company makes no representations that circuitry descrilvethlie free from patent infringement or other rights Rericom.
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