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AL4T774

DUAL-SUPPLY BUS TRANSCEIVER
INDEPENDENT DIRECTION CONTROL INPUTS

DESCRIPTION

This 4-bit noninverting bus transceiver uses two
separate configurable power-supply rails. The A
port is designed to track VCCA. VCCA accepts any
supply voltage from 0.9 V to 3.6 V. The B port is
designed to track VCCB. VCCB accepts any supply
voltage from 0.9 to 3.6 V. This allows for universal
low-voltage bi-directional translation between any of
the 0.9V, 1.2V, 1.5V, 1.8V, 2.5V, and 3.3V voltage
nodes.

The AL4T774 is designed for asynchronous
community-cation between two data buses. The
logic levels of the direction-control (DIR) input and
the output-enable (OE) input activate either the B-
port outputs or the A-port outputs or place both
output ports into the high-impedance mode.

The device transmits data from the A bus to the B
bus when the B-port outputs are activated, and from
the B bus to the A bus when the A-port outputs are
activated. The input circuitry on both A and B ports
is always active and must have a logic HIGH or
LOW level applied to prevent excess ICC and ICCZ.
This device is fully specified for partial-power-down
applications using IOFF. The IOFF circuitry disables
the outputs, preventing damaging current backflow

through the device when it is powered down.
AL4T774 is available in TSSOP16, VQFN16
(2.5x3.5) and TQFN16(2.6x1.8) packages.
ORDERING INFORMATION
Package Type Part Number
TSSOP16 TMX16 ALAT774TMX16R
SPQ: 4,000pcs/Reel ALAT774TMX16VR
VQFN16(2.5x3.5) Vai6 ALAT774VQ16R
SPQ: 5,000pcs/Reel ALAT774VQ16VR
TQFN16(2.6x1.8) ALATT74TQ16R
SPQ: 3,000pcs/Reel TQ16
Fonopesiee AL4T774TQ16VR
V: Halogen free Package
Note R: Tape & Reel

AIT provides all RoHS products

FEATURES

Each Channel Has an Independent DIR
Control Input
Control Inputs VIH/VIL Levels are Referenced
to Vcea Voltage
®  Power-Supply Range:
Veea and Vees: 0.9V to 3.6V
® Vcc Isolation Feature:
If Either Vcc Input is Below 100 mV, all I/0Os
Outputs are Disabled and Become High
Impedance
® lorr:  Supports Partial-Power-Down Mode
Operation

® Extended Temperature: -40°C ~ +125°C

APPLICATION

® Desktop PC

[ ) Personal electronics
[ ) Industrial

® Enterprise

LOGIC SYMBOL
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PIN DESCRIPTION
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UQFN2.6X1.8-16 QFN16(2.5x3.5) TSSOP16
TQFN16(2.6x1.8), UQ16 VQFN16(2.5x3.5), Q16 TSSOP16, TMX16
Top View Top View Top View
PIN#
TSSOP16/ 110
TQFN16 | Symbol Function
VQFN16 Type
(2.6x1.8)
(2.5x3.5)
1 15 DIR | Direction-control input referenced to VCCA, controls
signal flow for the first (A1/B1) I/O channels.
5 16 DIR2 I Direction-control input referenced to VCCA, controls
signal flow for the second (A2/B2) I/O channels.
3 1 A1 1/O Input/output A1. Reference to Vcca.
4 2 A2 1/O Input/output A2. Reference to Vcca.
5 3 A3 1/O Input/output A3. Reference to Vcca.
6 4 A4 1/O Input/output A4. Reference to Vcca.
2 5 DIR3 | Direction-control input referenced to VCCA, controls
signal flow for the second (A3/B3) I/O channels.
8 6 DIR4 | Direction-control input referenced to VCCA, controls
signal flow for the second (A4/B4) I/O channels.
9 7 O I 3-state output-mode enables. Pull OE high to place all
outputs in 3-state mode. Referenced to VCCA.
10 8 GND G Ground
11 9 B4 1/O Input/output B4. Reference to Vccee.
12 10 B3 1/O Input/output B3. Reference to Vccee.
13 11 B2 1/O Input/output B2. Reference to Vccee.
14 12 B1 1/O Input/output B1. Reference to Vccs.
15 13 Vees P B-port supply voltage. 0.9V<Vcce<3.6V
16 14 Veea P A-port supply voltage. 0.9V<Vccs<3.6V
FUNCTION TABLE
CONTROL INPUT OUTPUT CIRCUITS
OE DIR A Port B PORT STl
L L Enabled Hi-Z B data to A data
L H Hi-Z Enabled A data to B data
H X Hi-Z Hi-Z Isolation
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ABSOLUTE MAXIMUM RATINGS

over operating free-air temperature range (unless otherwise noted)

Vcea, Supply Voltage Range -0.5V ~ +4.6V
Vces, Supply Voltage Range -0.5V ~ +4.6V

A Port -0.5V ~ +4.6V
V), Input Voltage Range () B Port -0.5V ~ +4.6V

Control Inputs -0.5V ~ +4.6V
Vo, Voltage range applied to any output in the | A Port -0.5V ~ +4.6V
high impedance or power-off state () B Port -0.5V ~ +4.6V
Vo, Voltage range applied to any output in the | A Port -0.5V ~ Vcea +0.5V
high or low state (1) (2 B Port -0.5V ~ Vces +0.5V
lik, Input Clamp Current Vi<O0 -50mA
lok, Output Clamp Current Vo<0 -50mA
lo, Continuous Output Current +50mA
lo, Continuous Current through Vcc or GND +100mA
B.a, Package Thermal Impedance @ TSSOP16 45°C/W
Ty, Junction Temperature @ -40°C ~ +150°C
Tste, Storage Temperature -65°C ~ +150°C
V(EsD), Human-body model (HBM), per ANSI/ESDA/JEDEC JS-001 +4000V
Electrostatic Charged-device model (CDM), per ANSI/ESDA/JEDEC JS-002 (" +1500V
Discharge Machine Model (MM) +300V

Stresses above may cause permanent damage to the device. These are stress ratings only and functional operation of the device at these

or any other conditions beyond those indicated in the Electrical Characteristics are not implied. Exposure to absolute maximum rating

conditions for extended periods may affect device reliability.

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

(2) The package thermal impedance is calculated in accordance with JESD-51.

(3) The maximum power dissipation is a function of TJ(MAX), Resa, and Ta. The maximum allowable power dissipation at any ambient
temperature is Po = (T ywmax) - Ta) / Resa. All numbers apply for packages soldered directly onto a PCB.
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RECOMMENDED OPERATING CONFITIONS

Ta=25°C, Full=-40°C to 125°C,unless otherwise noted. (1 (2) (3)

Parameter Symbol Conditions Min Typ. Max Unit
Supply Voltage Vcea |- 0.90 - 3.60
Vces |- 0.90 3.60
High-Level i Vcer = 0.9V ~ 1.95V Vcer x0.75 - - Y
Data inputs
Input @ ViH  |Vcer =1.95V ~ 2.7V Veer x0.75 - -
Voltage Veel = 2.7V ~ 3.6V Veer x0.75 - -
Low-Level ) Vcer = 0.9V ~ 1.95V - - |Vcei x0.35
Input E)ata inputs ViL  [Veei =1.95V ~ 2.7V - - Vcer x0.35|  V
Voltage Vcer = 2.7V ~ 3.6V - - Vcer x0.35
High-Level |Control inputs Veel = 0.9V ~ 1.95V Veer x0.75 - -
Input (referenced to ViH  |Vcer=1.95V ~ 2.7V Veer x0.75 - - V
Voltage Vecea) ) Vcer = 2.7V ~ 3.6V Vcel x0.75 - -
Low-Level |Control inputs Vcel = 0.9V ~ 1.95V - - Veer x0.35
Input (referenced to Vi |Veei =1.95V ~ 2.7V - - |Vcax0.35| V
Voltage Veea) ) Vccr = 2.7V ~ 3.6V - - |Vcar x0.35
Input Voltage Vi - 0 - 3.60 \%
Output Active state - 0 - Veco
Voltage 3-state Vo - 0 - 3.60 v
Vcco = 0.9V ~ 1.3V - - -3
Vcco = 1.4V ~ 1.6V - - -6
High-Level Output Current lon  |Vcco=1.65V ~1.95V - - -8 mA
Veco = 2.3V~ 2.7V - - -9
Vceo = 3V ~ 3.6V - - -12
Vcco = 0.9V ~ 1.3V - - 3
Vcco = 1.4V ~ 1.6V - - 6
Low-Level Output Current loo  |Vcco=1.65V ~ 1.95V - - 8 mA
Veco = 2.3V ~ 2.7V - - 9
Vcco = 3V ~ 3.6V - - 12
Input Transition Rise or Fall At/Av |- - - 5 ns/V
Operating Free-air Temperature Ta |- -40 - +125 °C

(1) VCCl is the VCC associated with the data input port.

(2) VCCO is the VCC associated with the output port.

(3) All unused data inputs of the device must be held at VCCI or GND to ensure proper device operation.

(4) For VCCI values not specified in the data sheet, VIH min = VCCI x 0.75 V, VIL max = VCCI x 0.35 V.

(5) For VCCA values not specified in the data sheet, VIH min = VCCA x 0.75 V, VIL max = VCCA x 0.35 V..

REV1.0 - MAY 2026 RELEASED -



AiT Semiconductor Inc. AL4T774

www.ait-ic.com DUAL-SUPPLY BUS TRANSCEIVER
INDEPENDENT DIRECTION CONTROL INPUTS

ELECTRICAL CHARACTERISTICS

Parameter Conditions Min Typ. | Max | Unit
lon = -100pA, Vi=ViK,
Vcea=0.9V ~ 3.6V Veceo-0.2 - -

Vces=0.9V ~ 3.6V
lon = -3mA, Vi=V,
Vecea=1.2V, Vees=1.2V
lon = -6mA, Vi=V,

1.05 - -
VoH Vcea=1.4V, Vees=1.4V -40°C ~ +125°C \Y
lon = -8mA, Vi=VH,

0.95 - -

1.20 - -
Vcca=1.65V, Vcee=1.65V
loH = -9mA, VI=VH,

1.75 - -
Vcea=2.3V, Vees=2.3V
lon = -12mA, Vi=VH,

2.30 - -

Vcea=3V, Veeg=3V

lon = -100pA, Vi=Vi4,
Vcea=0.9V ~ 3.6V - - 0.20
Vces=0.9V ~ 3.6V
lon = -3mA, Vi=Viy, - -

0.25
Vcea=1.2V, Vees=1.2V
lon = -6mA, VI=V, - -
0.35
VoL Vcea=1.4V, Vcee=1.4V -40°C ~ +125°C \Y
loH = -8mA, Vi=V, - -
0.45
Vcea=1.65V, Vceee=1.65V
lon = -9mA, Vi=VH, - -
0.55
Vcea=2.3V, Vces=2.3V
loH = -12mA, VI=ViH, - -
0.70
Vcea=3V, Veeg=3V
Vi = Vcca or GND, +25°C - - +1
I DIR Vcea=0.9V ~ 3.6V PA
-40°C ~ +125°C - - 5
Vces=0.9V ~ 3.6V
Vior Vo=0V ~ 3.6V
+25°C - - +1
loff A or B Port | Vcea=0V, Vees=0V ~ 3.6V Ty
Vior Vo=0V ~ 3.6V -40°C ~ +125°C - - 15
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Vces=0V, Vcca=0V ~ 3.6V
Vo=Vcco or GND
Vin=Vccl or GND
+25°C - - +1
OE=VH, Vcce=3.6V,
Vcea= 3.6V
loz A or B Port MA
Vo=Vcco or GND
ViH=Vcel or GND
-40°C ~ +125°C - - +2
OE=VH, Vcce=3.6V,
Vcea= 3.6V
Vi = Vccl or GND, 10=0,
Vcea=0.9V ~ 3.6V - - 15
Vces=0.9V ~ 3.6V
Veea supply
lcca Vi = Vcel or GND, 10=0, -40°C ~ +125°C MA
current -2 - -
Vcea=0V, Vces=0V ~ 3.6V
Vi = Vccl or GND, 10=0, 15
Vces=0V, Vcca=0V ~ 3.6V
Vi = Vceci or GND, 10=0, -
Vcea=0.9V ~ 3.6V +25°C - 15
Vcee=0.9V ~ 3.6V
Vces supply
Icce Vi = Vcci or GND, 10=0, MA
current - - 15
Vcea=0V, Vee=0V ~ 3.6V
-40°C ~ +125°C
Vi = Vceci or GND, 10=0, )
Vcee=0V, Vcca=0V ~ 3.6V
Combined |Vi = Vcci or GND, 10=0,
lccat lccs supply Vcee=0.9V ~ 3.6V -40°C ~ +125°C - - 30 MA
current Vcea=0.9V ~ 3.6V
Input Vi = Vcca or GND,
Ci +25°C - 2.50 - pF
Capacitance |Vcce=3.3V, Vcea=3.3V
Vo = Vccior GND,
Cio A or B Port +25°C - 5 - pF
Veces=3.3V, Vcea=3.3V
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SWITCHING CHARACTERISTICS

VCCA=0.9V+0.1V
over recommended operating free-air temperature range, CL = 50 pF (unless otherwise noted) (1)

Vcee=0.9V%|Vces=1.2V*|Vces=1.5V*|Vces=1.8VE|Vcces=2.5V+|Vces=3.3
From To 0.1V () 0.1V () 0.1V (™ 0.15vV () 0.2v (™M |*0.3V (D
Parameter (Input) |(Output) MIN UNIT
MIN [MAX | MIN |[MAX| MIN MAX | MIN | MAX| MIN | MAX MAX
tPLH An Bn 6.6 [239| 59 |186| 55 |17.0| 5.2 |165| 5.0 |15.9|5.0|15.9 ns
tPHL 59 (189 49 [16.1]| 48 |155| 46 | 153 | 4.8 |15.2(4.8|15.0
tPLH Bn An 7.7 |245| 6.8 [21.3] 6.2 |21.2| 6.3 |19.5]| 6.1 |19.1|6.4|20.1 ns
tPHL 59 [19.2| 52 |16.5]| 49 |16.1| 4.7 |16.1| 45 |14.9|4.4|14.3
tPZH OF An 10.2|60.0| 76 |39.3| 6.4 |428| 6.0 |326| 5.6 |28.1|7.4|27.8 ns
tPZL 9.1 130.2| 82 |278| 7.8 |26.3| 7.8 |254| 7.7 |25.2|7.5|24.0
tPZH OF Bn 10.1 |44.3|10.7 | 44.7 | 10.7 | 48.9 | 10.1 | 56.3 | 10.7 | 47.4 |12.6|52.4 ns
tPZL 7.3 |30.2| 6.6 |[309]| 6.5 |30.2| 58 |29.3| 6.4 |27.5|6.9|30.8
tPHZ OF An 6.4 |31.2| 58 |25.2| 52 |245| 56 |221| 54 |19.2|7.1|24.3 ns
tPLZ 7.2 [29.1| 57 |246| 49 |222| 49 |23.3| 48 |20.4|6.4|23.6
tPHZ OF Bn 6.0 |285| 55 |26.1| 56 |30.2| 5.7 |288| 5.6 |28.4|55|27.9 ns
tPLZ 9.2 |315| 94 |318| 94 |314| 9.2 |314| 9.6 |32.4|9.8|324

VCCA=1.2V+0.1V
over recommended operating free-air temperature range, CL = 50 pF (unless otherwise noted) (1)

Vcee=0.9V%|Vces=1.2V*|Vces=1.5V*|Vces=1.8VE(Vcces=2.5V+|Vces=3.3
From To 0.1V (™ 0.1V (™ 0.1V () 0.15V () 0.2v (M |+0.3V (D
Parameter (Input) (Output) MIN UNIT
MIN [MAX | MIN |[MAX| MIN MAX | MIN | MAX| MIN | MAX MAX
tPLH An Bn 6.8 |[21.5| 51 |16.7| 45 |141| 41 |13.7| 4.1 |12.6 |4.0|12.6 ns
tPHL 5.0 [17.0| 41 |143| 39 |129| 3.8 |125]| 3.8 |11.7|3.6| 12
tPLH Bn An 6.1 {189 | 50 |17.0| 4.7 |16.2| 4.5 |155| 4.0 152 |4.0| 15 ns
tPHL 51 116.2| 42 |144| 40 |14.3| 3.7 |131| 3.6 |12.3|3.6|11.6
tPZH OF An 10.242.0| 74 |29.1| 6.2 |31.2| 5.6 |23.9| 54 |21.5|5.1|20.0 ns
tPZL 7.1 (255| 6.0 |[224| 57 |21.0| 53 |19.7| 52 |18.6|5.1|17.9
tPZH OF Bn 7.3 (293 72 (29.0| 73 (29.7| 71 |293| 71 |27.8|7.5|27.5 ns
tPZL 51 123.3| 50 |221| 49 |21.2| 45 |23.1| 5.0 |20.6 |5.0|20.6
tPHZ OF An 54 |276| 54 [245| 42 (227 | 53 |21.2| 4.7 |17.4|5.7|22.8 ns
tPLZ 5.9 [25.8| 48 |225| 42 |17.7]| 49 |20.1| 4.3 |17.1|5.4|20.4
tPHZ OF Bn 48 |23.3| 46 |20.0| 51 |21.0| 51 |21.3| 4.6 [22.5[4.8|22.8 s
tPLZ 6.1 |219| 59 |218| 6.0 |22.8| 6.0 |21.9| 5.9 |22.8|5.8|22.5
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VCCA=1.5V+0.1V
over recommended operating free-air temperature range, CL = 50 pF (unless otherwise noted) (1)

Vcee=0.9V%|Vces=1.2V*|Vces=1.5V*|Vces=1.8VE|Vces=2.5V+|Vees=3.3
From To 0.1V () 0.1V () 0.1V (™ 0.15vV () 0.2v (™M |*0.3V (D
Parameter (Input) |(Output) MIN UNIT
MIN [MAX | MIN |[MAX| MIN MAX | MIN | MAX| MIN | MAX MAX
tPLH An Bn 6.5 (210| 46 |16.1| 4.0 |13.7]| 3.9 |12.8| 3.6 [11.9|3.5|11.1 ns
tPHL 49 |159| 4.0 |131| 35 |11.9| 3,5 |[11.7| 3.2 [11.1|3.3|11.1
tPLH Bn An 51 [17.0| 44 |144| 40 |13.7| 3.7 |13.5| 3.5 |125|3.5|12.5 ns
tPHL 49 |158| 4.1 |13.2| 3.8 |126| 3.4 [12.2| 3.4 |11.3|3.3[11.0
tPZH OF An 8.7 [494| 6.2 |26.3| 56 |22.7| 5.0 |185| 4.8 |17.7 |4.4|16.5 ns
tPZL 6.4 |[243| 50 |189| 48 |183| 44 |174| 4.5 |16.8|4.1|155
tPZH OF Bn 5.6 [224| 56 [21.8] 57 |215| 57 |219| 55 |225|5.6|21.8 ns
tPZL 40 |19.1| 43 |198| 4.6 |19.2| 4.0 |17.1| 3.9 [20.1|4.2|21.2
tPHZ OF An 6.2 |[258| 51 |24.2| 41 |240| 5.2 |20.1| 4.0 |16.7 |5.1|20.7 ns
tPLZ 52 |26.7| 48 [19.8| 41 |189| 4.3 |20.1| 3.9 |16.7|5.3|19.7
tPHZ OF Bn 33 (18.0| 35 |174| 34 |18.6| 3.7 |20.1| 4.0 |17.9]3.9|19.5 ns
tPLZ 51 1189| 48 |185| 49 |19.2| 4.7 |182| 4.9 |18.3|4.8|18.6

VCCA=1.8V+0.1V
over recommended operating free-air temperature range, CL = 50 pF (unless otherwise noted) (1)

Vcee=0.9V%|Vces=1.2V*|Vces=1.5V*|Vces=1.8VE(Vccs=2.5V+|Vces=3.3
From To 0.1V (™ 0.1V (™ 0.1V () 0.15V () 0.2v (M |+0.3V (D
Parameter (Input) (Output) MIN UNIT
MIN [MAX | MIN |[MAX| MIN MAX | MIN | MAX| MIN | MAX MAX
tPLH An Bn 6.6 {206 | 46 |155| 4.0 |14.0| 3.7 |129| 3.5 |11.7|3.5|11.3 ns
tPHL 45 |153| 35 |125| 3.2 |11.1| 3.1 [10.5| 3.0 [10.2]3.0(9.9
tPLH Bn An 53 (16.4| 40 [13.2] 3.8 |126| 3.7 |123| 34 |11.7]3.3|11.6 ns
tPHL 47 |15.3| 3.9 |128| 3.7 |12.0| 3.3 |[11.3| 3.2 [10.7 |3.2(10.4
tPZH OF An 95 (404 | 6.0 |266| 52 |29.0| 4.5 |22.8| 4.4 |158(4.0| 15 ns
tPZL 57 |215| 45 |17.7]| 41 |159| 40 | 15 | 3.9 |14.1|3.5|13.4
tPZH OF Bn 51 (176 48 [174| 50 |17.3| 49 |18.2| 5.0 |17.1|4.8|171 ns
tPZL 46 |20.0| 46 |191| 52 |20.9| 4.9 |20.1| 5.1 [19.7 |4.5|19.1
tPHZ OF An 5.8 |27.2| 56 [248| 42 |215| 49 |23.3| 44 |16.7|5.3|21.6 ns
tPLZ 6.3 |27.0| 45 |209| 41 |19.1| 4.8 |20.7| 4.0 |16.7 |5.1|18.9
tPHZ OF Bn 47 |21.3| 4.7 |20.7| 5.0 |19.8| 4.7 |216| 4.4 [20.4 |4.8|21.6 s
tPLZ 40 |152| 41 |15.0| 3.8 |15.2| 4.0 |14.7| 3.7 [ 15.2|3.7(15.0
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VCCA=2.5V+0.1V
over recommended operating free-air temperature range, CL = 50 pF (unless otherwise noted) (1)

Vcee=0.9V%|Vces=1.2V*|Vces=1.5V*|Vces=1.8VE|Vces=2.5V+|Vees=3.3
From To 0.1V () 0.1V () 0.1V (™ 0.15vV () 0.2v (™M |*0.3V (D
Parameter (Input) |(Output) MIN UNIT
MIN [MAX | MIN |[MAX| MIN MAX | MIN | MAX| MIN | MAX MAX
tPLH An Bn 6.3 |{198| 43 |155| 3.8 |13.1| 34 |122| 3.3 |11.1|3.2|11.0 ns
tPHL 46 |149| 35 |116| 3.3 |10.8| 3.1 [10.2| 3.0 | 9.8 |2.8|9.5
tPLH Bn An 46 |150| 3.8 |126| 3.5 |11.6| 3.3 [11.3| 3.2 [10.5]2.9(10.8 ns
tPHL 48 |15.0| 3.8 |126| 3.6 |11.7| 3.2 |10.8| 3.1 [10.5|3.1|10.1
tPZH OF An 8.0 |37.7| 51 |239| 44 |21.0| 4.0 |15.0| 3.8 |13.5|3.4|12.3 ns
tPZL 54 1198| 38 |155| 35 |146| 3.2 |126| 3.1 |12.2|2.8|10.8
tPZH OF Bn 40 |14.3| 39 |141| 3.9 |14.3| 3.8 [14.3| 3.9 [14.4[3.9(14.0 ns
tPZL 41 |153| 41 |152| 41 |16.5| 4.0 |16.7| 4.3 | 16.1[4.1(17.9
tPHZ OF An 6.6 |[27.5| 53 |25.7| 5.0 |209| 54 |215| 4.8 |18.2|5.8|22.5 ns
tPLZ 53 |255| 44 |227| 40 |191] 4.7 |19.7| 4.2 |16.8|4.8|20.4
tPHZ OF Bn 3.7 (173| 34 |173| 36 |17.3| 40 |17.0| 4.3 |17.6|3.6|16.1 ns
tPLZ 3.3 (125 3.3 |125] 31 |123| 3.1 |125]| 3.2 |123|2.5|11.7

VCCA=3.3V+0.1V
over recommended operating free-air temperature range, CL = 50 pF (unless otherwise noted) (1)

Vcee=0.9V%|Vces=1.2V*|Vces=1.5V*|Vces=1.8VE(Vccs=2.5V+|Vces=3.3
From To 0.1V (™ 0.1V (™ 0.1V () 0.15V () 0.2v (M |+0.3V (D
Parameter (Input) (Output) MIN UNIT
MIN [MAX | MIN |[MAX| MIN MAX | MIN | MAX| MIN | MAX MAX
tPLH An Bn 6.3 {19.8| 41 |152| 3.7 |13.1| 34 |11.9| 3.1 |11.0|3.1]|10.2 ns
tPHL 43 |14.0| 35 |11.3| 3.2 |105| 3.1 | 98 | 29 | 93 |29(|9.2
tPLH Bn An 49 |156| 3.8 |122| 35 |11.1| 3.3 [10.7| 3.1 [10.1]2.9(9.9 ns
tPHL 48 |158| 3.8 |125| 3.5 |11.7| 3.3 |10.8| 3.0 [10.2|3.0(9.6
tPZH OF An 71 (318 47 [206| 3.6 |[179| 3.2 |13.2| 29 |11.9]2.7|10.7 ns
tPZL 44 |186| 3.0 |135| 26 |11.1| 25 [10.1| 23 |9.15]1.9|8.4
tPZH OF Bn 26 [10.2| 26 |10.1| 2.7 |104| 2.8 |11.0| 2.8 |10.8|2.8|10.8 ns
tPZL 51 1209| 58 |206| 5.3 |20.3| 5.7 |20.3| 5.8 |20.4|5.8|20.4
tPHZ OF An 6.9 [299| 59 |272| 52 |228| 54 |23.1| 4.7 |185|5.9|21.5 ns
tPLZ 5.1 (28.8| 45 |206| 43 |182| 48 | 21 | 4.2 |17.9|5.0|20.1
tPHZ OF Bn 5.6 [215| 55 [19.7| 57 |204| 51 |20.1| 5.0 | 19.7|5.3|20.6 s
tPLZ 211855/ 20|86 |20 |86 |18 |87 |20 |84 (20|86

L
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OPERATING CHARACTERISTICS

Ta=25°C
- Vcea= Vcea= Vcea= Vcea= Vcea= Vcea=
es
Parameter Vcee=0.9V |Vcee=1.2V |Vcee=1.5V |Vcce=1.8V |Vcce=2.5V Vcce=3.3V |UNIT
Conditions
TYP TYP TYP TYP TYP TYP
A-port input,
P P 2 2 2 3 3 5
B-port output
Cpaa)
B-port input,
C.=0, 15 18 22 25 28 32
A-port output
f=10MHz, pF
A-port input,
t=t=1ns 15 18 22 25 28 32
B-port output
Cpaa(" B oort nbut
-port input,
P P 2 2 2 3 3 5
A-port output

(1) Power dissipation capacitance per transceiver.

BLOCK DIAGRAM

DIR1T —— ( —
—c O—

Al -3

14

Bl
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www.ait-ic.com DUAL-SUPPLY BUS TRANSCEIVER
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PARAMETER MEASUREMENT INFORMATION

Fig 1. Load Circuit

O 20w
From Dumq ,\AI‘;':.L\’ pen
Under Test GND
AT~ G R
LOAD CIRCUIT
TEST S1
tpd Open
trLz/tPzL 2 X Vcco
tPHz/tPzH GND
Vce CL RL Vip
1.2V+0.1V 15pF 2kQ 0.1V
1.5V+0.1V 15pF 2kQ 0.1V
1.8V+0.15V 15pF 2kQ 0.15V
2.5V+0.2V 15pF 2kQ 0.15V
3.3V+0.3V 15pF 2kQ 0.3V
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. —

Output
| Vel Control
Input Ve/2 Vo2 (low-level
oV enabling)
VOLTAGE WAVEFORMS
PULSE DURA TION

Output

— — — Ve Wavefom 1
Input Vert /2 Vi /2 laveform
“ | - 0V Slat2 xVeco
(see Note B)
oy —k—" |‘—'|— 5T
Output
| — Wy Wavefom?2

Output Vecol2 Veco/2 51atGND
V, (seeNote B)

NOTES: A. CL includes probe and jig capacitance.

B. Waveform 1 is for an output with internal conditions such that the output is low, except when disabled by the
output control.

Waveform 2 is for an output with internal conditions such that the output is high, except when disabled by the output
control. C. All input pulses are supplied by generators having the following characteristics: PRR<10 MHz, ZO =
50Q, dv/dt=1V/ns.

D. The outputs are measured one at a time, with one transition per measurement.

E. tPLZ and tPHZ are the same as tdis.

F. tPZL and tPZH are the same as ten.

G. tPLH and tPHL are the same as tpd.

H. All parameters and waveforms are not applicable to all devices.

Fig1. Load Circuit and Voltage Waveforms
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APPLICATION INFORMATION

The AL4T774 device can be used in level-translation applications for interfacing devices or systems operating at
different interface voltages with one another. The maximum output current can be up to 12 mA when device is powered
by 3.3 V.

Pullup Resistors keep device disabled
during power up.OE inputs may also be

1.8v 33V
tied to GMD to keep device enabled.

\ T Q.1pF T 0.1pF
| l - -
| % 1
I |
[ -
Vioca Voo
——1 DIRL DIR3 __L
+—— DIRZ -
DIR4
MCU ©riot OF SPI Peripheral
CLK Al B1 CLKE
DO A2 B2 DI
DI A3 B3 nle]
cs A B4 cs
GND

Fig 2. Typical Application Circuit

POWER SUPPLY RECOMMENDATIONS

The output-enable OE SPI Peripheral CLK SDI SDO CS™ input circuit is designed so that it is supplied by VCCA
and when the OE™ input is high, all outputs are placed in the high-impedance state. To ensure the high-impedance
state of the outputs during power-up or power-down, the OE™ input pin must be tied to VCCA through a pullup
resistor and must not be enabled until VCCA and VCCB are fully ramped and stable. The minimum value of the

pullup resistor to VCCA is determined by the current-sinking capability of the driver.
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PACKAGE INFORMATION

Dimension in VQFN16(2.5x3.5) (Unit: mm)

< E - 3 23 !
| | a5 |
i
-—S]J_-ga H ﬂ s
| [ ! 13
PN 1 | _ - - - — D 2.5 - 2 33
CORNER | oys O (-
\\- b -
TS Al P |
A
iy e
TOP VIEW RECOMMENDED LAND PATTERN
2 =™ e
1 I
| TUTUUUU
l
<| [F l
* [ 12_ 'A;PEII.D. _ _gs
I B O s O I o1 >
o | L o Je k!
Th
SIDE VIEW EXPOSED ﬂ ﬂ ﬂ ﬂ m m
THERMAL PAD 15 |, E1 o 10
BOTTOM VIEW
Millimeters
Symbol
Min Max
A 0.700 0.800
A1 0.000 0.050
A2 0.600 0.700
A3 0.203 REF.
b 0.200 0.300
D 2.400 2.600
D1 0.850 1.150
E 3.400 3.600
E1 1.850 2.150
e 0.500 BSC.
0.300 0.500
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Dimension in TSSOP16 (Unit: mm)

E1

e

N
HHHHHHHA

b

i
L

O

ik LELL

Iy

ol B

\
AR 4
¥

i

5.94

0.65

LLNNR

- JOUHDEU

JUUL

1.78

0.42

RECOMMENDED LAND PATTERN

L

Symbol Millimeters
Min Max
A - 1.200
A1 0.050 0.150
A2 0.900 1.050
b 0.200 0.280
c 0.130 0.170
4.900 5.100
E 4.300 4.500
E1 6.200 6.600
e 0.650 BSC.
L 0.450 0.750
H 0.250 TYP.
0 0° 8°

.
R

-
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Dimension in VQFN16(2.6x1.8) (Unit: mm)

E

| 12 ? |

[
13 8

PIN1 ——————— ——— e — | D E |
CORNER_| l
— R}
16 \ 5 A:l D i s
— A Y | j
1 4 o063 ! I" 0.40 |-
TOP VIEW .
RECOMMENDED LAND PATTERN
9 | 12
s | U UU U [ |1
¥
‘ ] | [ [=
2y A I
=
’ # — -
=lilEE
- 4 - 1
L
BOTTOM VIEW
Millimeters
Symbol
Min Max
A 0.450 0.550
Al 0.000 0.046
A3 0.110 REF.
b 0.150 0.250
D 1.750 1.850
E 2.550 2 650
e 0.400 TYP.
L 0.350 0.450
L1 0.450 0.550
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IMPORTANT NOTICE

AT Semiconductor Inc. (AiT) reserves the right to make changes to any its product, specifications, to
discontinue any integrated circuit product or service without notice, and advises its customers to obtain the
latest version of relevant information to verify, before placing orders, that the information being relied on is

current.

AIT Semiconductor Inc.'s integrated circuit products are not designed, intended, authorized, or warranted to
be suitable for use in life support applications, devices or systems or other critical applications. Use of AiT
products in such applications is understood to be fully at the risk of the customer. As used herein may involve
potential risks of death, personal injury, or servere property, or environmental damage. In order to minimize
risks associated with the customer's applications, the customer should provide adequate design and operating

safeguards.

AT Semiconductor Inc. assumes to no liability to customer product design or application support. AiT warrants

the performance of its products of the specifications applicable at the time of sale.
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