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Dual supply translatmg_; transceiver; auto direction sensing
Features General Description

e Wide supply voltage range:
VCC(A): 1.2V to 3.6 Vand
VCC(B):1.65V1t0o 5.5V

e |OFF circuitry provides partial
Power-down mode operation
e Inputs accept voltages upto 5.5V

e ESD protection:
Aport :

2000V Human Discharge Model (A114-B)
250V machine model (A115-A)
1500V charger component model (C101)

B port :

15KV Human Discharge Model (A114-B)
250V machine model (A115-A)
1500V charger component model (C101)

e package: SOT-363

Applications

tablet

Desktop computer
Handheld Terminal

[ ]
e smartphone
[ ]
[

Pin Configurations

The is a 1-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(A) and VCC(B)). VCC(A) can be
supplied at any voltage between 1.2V and 3.6 V
and VCC(B) can be supplied at any voltage
between 1.65 V and5.5 V, making the device
suitable for translating between any of the low
voltage nodes (1.2 V,1.5V,1.8V, 25V, 33V
and 5.0 V). Pin A and OE are referenced to
VCC(A) and pins B is referenced to VCC(B). A
LOW level at pin OE causes the outputs to
assume a high-impedance OFF-state.

Pinout (top view)

Veen) [1] O 6 | Vce)
GND | 2 5| OE
Al3 4 | B

Pin Number | Pin Name Pin Function
1 VCC(A) supply voltage A
2 GND ground pin.
3 A data input or output (referenced to VCC(A))
4 B data input or output (referenced to VCC(B))
5 OE output enable input (active HIGH; referenced to VCC(A))
6 VCC(B) supply voltage B
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Functional description
H = HIGH voltage level; L = LOW voltage level; X = don’t care; Z = high-impedance OFF-state.

GND

Supply voltage Input Input/output

Vcea) (1) Vce(B) OE A B
1.2Vto36V 1.65Vtob55V L Z Z
1.2Vto36V 1.65Vto 5.5V H input or output output or input
GND 1.65Vto 55V X z Z
1.2Vto36V GND X Z Z

Note: (1) VCC(A) must be less than or equal to VCC(B).
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Absolute Maximum Ratings

Symbol|Parameter Conditions Min Max Unit
Vcea)  [supply voltage A -0.5 +6.5 \Y
Vce@)  |supply voltage B -0.5 +6.5 \Y
OE (1)| -05 +6.5 \Y;
Power-down or 3-state mode
Vi input voltage An, Bn (1] -0.5 +6.5 \%
Active mode
An, Bn 1)2)@3)| 05 |Vea+05]| V
Power-down or 3-state mode
A B (1) -0.5 +6.5 V
Vo output voltage -
Active mode
A B (1)(3)4)| -05 |Veco+0.5| V
Ik input clamping current Vi<oV -50 -- mA
lok output clamping current (Vo <0V -50 -- mA
lo output current Vo =0V to Vcco (4) - +50 mA
lcc supply current Icca) or lccp) -- 100 mA
IGND ground current -100 - mA
Tstg storage temperature -65 +150 °C
Ptot total power dissipation Tamb =-40 °Cto +125 °C (5) -- 250 mWwW
Note:

(1)The minimum input and minimum output voltage ratings may be exceeded if the input and output
current ratings are observed.

(2)VCCl is the supply voltage associated with the input.

(3)VCCI + 0.5V or VCCO + 0.5 V should not exceed 6.5 V.

(4)VCCO is the supply voltage associated with the output.

(56)For SOT363 package: Ptot derates linearly with 3.7 m\W/K above 83 °C.

ESD Level
Value Unit

A port

(HBM) - ANSI/ESDA/JEDEC JS-001 +2000
V(ESD) (CDM) - JEDEC JESD22-C101 +1500 V
B port

(HBM) - ANSI/ESDA/JEDEC JS-001 +15 KV
V(ESD) (CDM) - JEDEC JESD22-C101 +1500 v
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Recommended operating conditions

test Ta = 25°C -40°C ~ 85°C
parameter conditions Veea Vces Unit
Min. Typ. Max. Min. Typ. Max.
1.2V 11
VoHa lon = —20pA Veea— v
1.4V~3 .6V 0.4
1.2V 0.9
Vora loL = 20pA
1.4V~3.6V 04| Vv
Vces —
Vous low = —20pA 1.65V~5.5V 0.4 vV
VoLs loL = 20pA 1.65V~5.5V 0.4
I OE 1.2V~36V | 1.65V~5.5V +1 +2| pA
Aport oV 0V~5.5V +1 +2
lof B port 0V~3.6V WY 1 12| HA
oz A POt&B |5e _ gD 1.2V~3.6V | 1.65V~5.5V +1 +2| pA
port
1.2V 1.65V~5.5V 0.2
Vi = Vee 1.4V~36V | 1.65V~5.5V
| GND - mbdh, : : 3 A
CeA =0 3.6V ov 2| M
oV 5.5V -2
1.2V 1.65V~5.5V 34
Vi = Ve 1.4V~36V | 1.65V~5.5V 5
| GND - S : : R
ceB u
b =0 3.6V oV 2
oV 5.5V 2
Vi= Ve 1.2V 1.65V~5 5V 35
lccat lcce ) ol KA
b= 0 1.4V~36V | 1.65V~5.5V 8
Vi=Vca 1.2V 1.65V~5.5V 0.2
GND -
lo=0 WA
I 0=0" - N
ccza B - GND 1.4V~36V | 1.65V~55V 3
Vi=Vea 1.2V 1.65V~5.5V 33
GND -
lo=0 WA
lccze o=u - -
OF = GND 1.4V~36V | 1.65V~5.5V 5
Ci OE 1.2V~36V | 1.65V~5.5V 25 3| pF
Aport 5 6
Cio B port 1.2V~36V | 1.65V~5.5V » 145 PF
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Dynamic characteristics (Tamb = 25 °C)

Vce(p)
Symbol Parameter Conditions Unit
1.8V 25V 3.3V 50V
Veea) = 1.2 V; Tamb =25 °C
tod propagation delay Ato B 7.5 6.0 55 52 ns
Bto A 6.6 56 51 49 ns
ten enable time OEto A B 0.5 0.5 0.5 0.5 V5
tais disable time OE to A; no external load 8.3 8.3 8.3 8.3 ns
OE to B; no external load 10.4 9.4 9.3 8.8 ns
OEto A 81 69 83 68 ns
OEto B 81 69 83 68 ns
t; transition time A port 4.3 4.3 4.3 4.4 ns
B port 2.7 2.1 1.8 1.5 ns
tw pulse width data inputs 15 13 13 13 ns
faata data rate 70 80 80 80 Mbps
Dynamic characteristics for temperature range (-40°C to +85°C)
Vees)
Symbol| Parameter Conditions 1.8V+015V| 25V+0.2V| 3.3V+03V| 5.0V+0.5V| ynit
Min | Max Min | Max | Min | Max | Min | Max
Vecwy = 1.5V 01V
tp propagatio |Ato B 14 [ 129 | 1.2 [101| 1.1 |10.0| 08 | 99 | ns
n delay Bto A 09 | 142 | 07 |120| 04 | 11.7| 03 |13.7| ns
ten enable time |OEtoA, B -- 1.0 -- 1.0 -- 1.0 - 1.0 VES
tais disable time |OE to A; no externalload | 1.0 [ 179 | 1.0 [179| 10 |17.9| 1.0 | 17.9 ns
OE to B; no externalload | 1.0 | 210 | 1.0 (166 | 1.0 | 151 | 1.0 | 14.4 ns
OEtoA -- 100 -- 100 -- 100 - 100 ns
OEtoB -- 150 -- 105 -- 150 - 105 ns
tt transition Aport 0.9 51 09 | 51 09 | 51 09 | 51 ns
time B port 09 | 47 | 06 | 32 | 05|25 |04 | 27 ns
tw pulse width |data inputs 25 -- 25 -- 25 - 25 - ns
fdata data rate -- 40 -- 40 -- 40 - 40 Mbps
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Dynamic characteristics for temperature range (-40°C to +85°C)

Veep)
Symbol | Parameter Conditions 1.8V+0.15V| 25V£0.2V| 3.3V£03V| 50V+05V| Unit
Min | Max Min | Max | Min | Max | Min | Max
Veea) =1.8V 2015V
tpd propagation |Ato B 1.6 1.0 | 14 7.7 1.3 6.8 1.2 6.5 ns
delay BtoA 15 | 120 | 13 | 84 | 10 | 76 | 09 | 7.1 ns
ten enable time OE toA, B - 1.0 - 1.0 - 1.0 - 1.0 s
tais disable time |OE to A; no external load 1.0 14.7 10 | 147 | 1.0 | 147 | 1.0 | 147 ns
QE to B; no external load 1.0 18.2 1.0 14.5 1.0 13.7 1.0 12.7 ns
OEtoA - 120 -- 120 - 120 - 120 ns
OE toB -- 150 -- 105 - 150 - 105 ns
t transition time | A port 0.8 4.1 0.8 4.1 0.8 4.1 0.8 4.1 ns
B port 09 | 47 | 06 | 32 | 05 | 25 | 04 | 27 ns
tw pulse width data inputs 20 -- 17 -- 17 - 17 -- ns
fiata data rate - 49 | - | 60 | - | 60 | - | 60 | Mbps

Veca=25V0.2V

tpa propagation |Ato B - - 11 63 | 1.0 | 52 | 09 | 47 ns

delay BtoA - ~ |12 |66 | 11| 51|09 ]| 44| p

ten enabletime |OEtoA B - - - 1.0 - 1.0 - 1.0 ys

tdis disable time |OE to A; no external load -- -- 1.0 9.7 1.0 9.7 1.0 9.7 ns

OE to B; no external load - - 10 (129 | 10 (120 | 1.0 | 1.0 ns

OE to A - - - 85 - 85 - 85 ns

OEtoB - - - 105 - 150 100 ns

tt transition time | A port - - 0.7 3.0 0.7 3.0 0.7 3.0 ns

B port - - 07 | 32 | 05 | 25 | 04 | 27 ns

tw pulse width data inputs -- -- 12 -- 10 - 10 -- ns
faata data rate - - - 85 - 100 | - 100 | Mbps
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Dynamic characteristics for temperature range (-40°C to +85°C)

Veeg)
Symbol | Parameter Conditions 1.8V£015V| 2.5V£0.2V| 3.3V03V| 50V0.5V| Unit
Min Max | Min | Max | Min | Max | Min | Max
Veew = 3.3V 0.3V
tpd propagation |[AtoB - - - - 09 | 47 | 08 | 40 ns
delay BtoA - - - - 1.0 | 49 | 09 | 38 ns
ten enable time |[OEtoA, B - - -- - - 1.0 — 1.0 us
tdis disable time |OE to A; no external load - - - - 1.0 94 1.0 94 ns
OE to B; no external load - - - - 10 | 13 | 1.0 | 104 ns
OEtoA -- - -- - - 125 - 125 ns
OEtoB -- -- -- -- - 150 - 100 ns
tt transition time | A port - - - -- 0.7 2.5 0.7 2.5 ns
B port -- -- -- -- 0.5 2.5 0.4 2.7 ns
tw pulse width data inputs - - - -- 10 - 10 - ns
fdata data rate - - - — - 100 | - 100 | Mbps

[1] teq is the same as ten and tene; ten is the same as tpz and tezy; tais is the same as tpz and tewz; i is the same as trwe and trw

[2] Delay between OE going LOW and when the outputs are actually disabled.

Typical power dissipation capacitance

Symbol |Parameter |Conditions Veea)
1.2V | 1.2V [ 15V | 1.8V | 25V | 25V | 3.3V
Vees) Unit
1.8V | 50V [ 1.8V | 1.8V | 25V | 50V | 3.3Vto
50V
Tamb = 25 °C
Cep power outputs enabled; OE = Vcca)
dissipatio Aport: (direction Ato B) 6 5 6 6 6 5 5 pF
n A port: (direction B to A) 8 8 8 8 8 8 8 pF
capacita B port: (direction A to B) 26 30 26 26 27 30 30 pF
nee B port: (direction B to A) 23 28 22 22 22 26 26 pF

outputs disabled; OE = GND

Aport: (direction Ato B) 0.056 0.05 0.05 0.09 0.08 0.08 0.06 pF

Aport: (direction B to A) 0.00 0.00 0.00 0.00 0.00 0.00 0.00 pF

B port: (direction A to B) 0.00 0.02 0.00 0.00 0.00 0.00 0.00 pF

B port: (direction B to A) 0.06 0.09 0.06 0.06 0.06 0.07 0.07 pF
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Waveforms and test circuit

Vi
A, B input VM
GND
—-J tpHL tpLH
VoH 0% ]
B, A output VM
VoL 10 %
= e tr | letr1H

Measurement points are given in
VoL and Von are typical output voltage levels that occur with the output load.

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

Vi—
OE input

\
GND
—tpLz —
Veeo
output
LOW-to-OFF
VoL 1 Vx
< PHZ —»
Vv
OH Y\
output
HIGH-to-OFF
GND
outputs_= =outputs
enabled disabled

Measurement points are given in
VoL and Von are typical output voltage levels that occur with the output load.
Vcco is the supply voltage associated with the output.

Disable times
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Package informantion
SO-T363 (Unit: mm)

qZJOiOJO__ 0.10+0.05

H i

2.30+0.10

0.10
-0.05

|

1.25+0.10

HH‘ !
0.25+0.10 0.06+0.04

—— —————

0.30 %

0.65%+0.05

i ]} S
19
o

Mounting Pad Layout (unit: mm)

0.50
| | |
L2 I
A
| | | Q
Y B v
=3 s S R 17
1.90

WWW.TECHPUBLIC.COM


www.techpublic.com
www.techpublic.com

