EUnion UM74AVC4T774

SEMICONDUCTOR

4-Bit Dual-Supply Bus Transceiver With Configurable
Voltage-Level Shifting and 3-State Outputs With Independent
Direction Control Inputs

UMT74AVCAT774SG SOP16
UM74AVCAT774UG TSSOP16
UM74AVCAT774QA QFN16 2.6x1.8
UM74AVCAT7740QB QFN16 2.5x3.5
UM74AVCAT774QC QFN16 4.0x3.5

1 Description

The UM74AVCATT774 is a 4-bit, dual supply transceiver that enables bidirectional level
translation. It features four direction control inputs (DIR1, DIR2, DIR3 and DIR4), an output
enable input (OE) and dual supply pins (Vcca and Veeg). Both Veca and Vees can be supplied at
any voltage between 1.0 V and 3.6 V making the device suitable for translating between any of
the low voltage nodes (1.0 V, 1.2 V, 1.5V, 1.8 V, 2.5 V and 3.3 V). Pins An, OE and DIRn are
referenced to Vcca and pins Bn are referenced to Vccs. A High on DIRn allows transmission from
An to Bn and a Low on DIRn allows transmission from Bn to An. The output enable input OE
can be used to disable the outputs so the buses are effectively isolated.

The device is fully specified for partial power-down applications using logr. The loge circuitry
disables the output, preventing any damaging backflow current through the device when it is
powered down. In suspend mode when either Vcca or Vecs are at GND level, both An and Bn are
in the high-impedance Off-state. The Vcc isolation feature is designed so that if either Vcc input
supply is below 100mV, all level shifter outputs are disabled and placed into a high impedance
state. To put the device into the high-impedance state during power up or power down, tie OE to
Vce through a pull-up resistor; the current-sinking capability of the driver determines the
minimum value of the resistor.

The UM74AVCATT774 series are available in QFN16 2.6x1.8, QFN16 2.5>3.5, QFN16 4.0>3.5,
SOP16 and TSSOP16 packages.

2 Features
® Each Channel Has an Independent DIR ® Fully Configurable Dual-Rail Design
Control Input Allows Each Port to Operate Over the Full
® o supports partial power-down 1.0 V to 3.6 V Power-Supply Range
mode operation ® Up to 400Mbps support when translating
® V¢ isolation feature — if either Vcc input from 1.8V to 3.3V
is at GND, all are in the high-impedance ® Latch-Up Performance exceeds 200 mA
state per JESD 78
® Control Inputs Vi/ViL Levels Are @ ESD Protection on A and B ports
Referenced to Vcca Voltage o x8kV Human body model

o  #2kV Charged-device model

3 Applications

® Personal electronic ® |ndustrial
® Enterprise ® Telecom
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4 Ordering Information
Part Number Mark Code Package Type Shipping Qty
UM74AVCATT774SG | AVCATT74 SOP16 2500pcs/13Inch Tape & Reel
UMT74AVCATT774UG | AVCATT774 TSSOP16 3000pcs/13Inch Tape & Reel
UM74AVCATT74QA ABF QFN16 2.6x1.8 3000pcs/7Inch Tape & Reel
UM74AVCAT7740QB AQC QFN16 2.5>3.5 6000pcs/13Inch Tape & Reel
UM74AVCAT774QC | AVCAT774 | QFN16 4.0>3.5 3000pcs/13Inch Tape & Reel

5 Pin Configuration and Function
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5 Pin Configuration and Function (continued)
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5 Pin Configuration and Function (continued)

Table 5-1. Pin Functions

Pin Name Function
DIR1 Direction-control input referenced to Vcca, controls signal flow for the first
(Al1/B1) I/O channels.
DIR2 Direction-control input referenced to Vcca, controls signal flow for the second
(A2/B2) 1/0 channels.
Al Input/output Al. Referenced to Vcca.
A2 Input/output A2. Referenced to Vcca.
A3 Input/output A3. Referenced to Veca.
A4 Input/output A4. Referenced to Veca.
DIR3 Direction-control input referenced to Vcca, controls signal flow for the third
(A3/B3) I/0O channels.
DIR4 Direction-control input referenced to Vcca, controls signal flow for the fourth
(A4/B4) 1/0 channels.
O 3-state output-mode enables. Pull high to place all outputs in 3-state mode.
Referenced to Vcca.
GND Ground.
B4 Input/output B4. Referenced to Vcces.
B3 Input/output B3. Referenced to Vcces.
B2 Input/output B2. Referenced to Vccs.
B1 Input/output B1. Referenced to Vccs.
VCCB B-port supply voltage. 1.0 V< Vces <3.6 V.
VCCA A-port supply voltage. 1.0 V <Vcca<3.6 V.

http://www.union-ic.com Rev.01 4/26 Dec.2024


http://www.union-ic.com/

EUnion UM74AVC4T774

SEMICONDUCTOR

6 Specifications

6.1 Absolute Maximum Ratings (Note 1)

Symbol Parameter Value Unit

Vcea Supply Voltage -0.5t0 +4.6 \

Vces Supply Voltage -0.5t0 +4.6 \

A ports -0.5t0 +4.6
\Y Input Voltage (Note 2) B ports -0.510 +4.6 \Y
Control inputs -0.510 +4.6

Voltage applied to any output A ports -0.5t0 +4.6

Vo in the high-impedance or \
Power-Off State (Note 2) B ports -0.5t0 +4.6
Voltage Range Applied to Any | A ports -0.5t0 (Vceat0.5)

Vo Output in the High or Low V
State (Note 2, 3) B ports -0.5to (Vees+0.5)
Human-body model (HBM), Aand B 48 KV
per ANSI/ESDA/ pins

Veeo JEDEC JS-001 Other pins + kv
Charged-device model
(CDM), per All pins 2 kv
ANSI/ESDA/JEDEC JS-002

lik Input clamp current V<0 -50 mA

lok Output clamp current Vo<0 -50 mA

lo Continuous Output Current 350 mA
Continuous Current through Vcca, Vecs, Or +100 mA
GND

T, Operating Junction Temperature -40 to +150 <

Tste Storage Temperature -65 to +150 <

Note 1: Stresses beyond those listed under "Absolute Maximum Ratings" 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 under "Recommended Operating Conditions" is
not implied. Exposure to absolute-maximum-rated conditions for extended periods may affect
device reliability.

Note 2: The input and output negative-voltage ratings may be exceeded if the input and output
current ratings are observed.

Note 3: The output positive-voltage rating may be exceeded up to 4.6 V maximum if the output
current rating is observed.
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6.2 Recommended Operating Conditions (Note 1, 2, 3)

Over recommended operating free-air temperature range (unless otherwise noted).

Symbol | Parameter Veci Vcco Min Max Unit
xzz: Supply voltage 1 gg \Y/
. v Vecer>0.7
High-level . T1Vi0195V Vo =0.65
Vin input Data inputs 195V 027V 16 \Y
voltage 2. 7V1036V 2
1v Veer>0.3
Low-level . T1Vi0195V Veo<0.35
Vi input Data inputs 195V 1027V 07 \Y
voltage 2. 7V1036V 0.8
. . v Veer>0.7
High-level Control inputs
Vin input (DIR, OF) 1'35\/\}201'29? x Vclc'exo -65 i
voltage referenced to Vcca 2 N 103 6 v 2
. v Veer>0.3
Low-level Control inputs
o |me oro  [TIEeTE 0]
voltage referenced to Vcca 2 N 103 6 v 0.8
Vi Input 0 36 Vv
voltage
Vo Output Active state 0 Veco v
voltage Three-State 0 3.6
1.1Vto 1.3V -3
14Vtol6V -6
loH High-level output current 1.65V101.95V -8 mA
23Vto27V -9
3Vto3.6V -12
1.1Vtol1l3V 3
14Vtol6V 6
lou Low-level output current 1.65V1t01.95V 8 mA
2.3Vto27V 9
3Vto36V 12
At/AV Input transition rise or fall rate 10 ns/\
Ta Operating free-air temperature -40 125 <

Note 1: Vccr is the Ve associated with the input port.

Note 2: Vcco is the Ve associated with the output port.

Note 3: All unused or driven (floating) data inputs (I/Os) of the device must be held at logic High
or Low (preferably Vccr or GND) to ensure proper device operation and minimize power.
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6.3 Package Thermal Impedance

Symbol Parameter Value Unit
SOP16 655
TSSOP16 12338

Roia ﬂ;‘:i‘s’:;%rgo'ambiem thermal | eN162.6x.8 139.2 T/W
QFN16 2.553.5 79.1
QFN16 4.053.5 377
SOP16 26.9
TSSOP16 58.3

Roicron) fﬁgfrgglnr';gi';’t?rfcgor’) QFNL6 2.6%.8 64.9 T/W
QFN16 2.553.5 775
QFN16 4.053.5 56.1
SOP16 23
TSSOP16 81.7

Rom ﬂg;g:;‘go‘board thermal | eN16 2,658 67.7 TIW
QFN16 2.553.5 49
QFN16 4.053.5 15.9
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6.4 Electrical Characteristics (Note 1, 2)

Over recommended operating free-air temperature range (unless otherwise noted).

Parameter Test Conditions Vcea Vces Min Typ Max Unit
lon=-100pA 1Vto 3.6V | 1V1t0 3.6V | Vcco-0.2
lon=-3mA 1.1V 1.1V 0.85 0.98
lon=-6mA 1.4V 1.4V 1
VoH Vi=ViH \%
lon=-8mA 1.65V 1.65V 1.2
lon=-9mA 2.3V 2.3V 1.8
lon=-12mA 3V 3V 2.4
lo.=100pA 1Vto 3.6V | 1V to 3.6V 0.2
lo,.=3mA 1.1V 1.1V 0.1 0.25
lo,.=6mA 1.4v 1.4V 0.35
VoL Vi=Vi \%
lo,.=8mA 1.65V 1.65V 0.45
lo,=9mA 2.3V 2.3V 0.55
lor=12mA 3V 3V 0.7
I ﬁ%ﬁttrso' Vi=VecaOfGND | 1Vt036V | 1Vt 36V | -1 0.1 1 HA
AorB Vo = Vceo OF GND,
loz | ooy - | Vi= Ve or GND, 3.6V 3.6V 5 0.1 5 HA
OE=V
o AorB V0 Vo = 0 10 3.6V ov 0V to 3.6V -5 0.1 5 WA
Port 0V to 3.6V ov -5 0.1 5
1Vto 3.6V | 1V to 3.6V 8
lcca et orGND oV 36V 2 WA
3.6V ov 8
1Vto 3.6V | 1V to 3.6V 8
leca et orGND ov 36V 8 | uA
3.6V ov -2
loontloca | 1oy @ T NP 1V 10 3.6V | 1V t0 3.6V 16 | wA
Ci ﬁ%ﬁttrso' Vi = 3.3V or GND 3.3V 3.3V 75 bF
Cio QO?{ B 1 Vo=33Vor GND 3.3V 3.3V 85 | pF
Note 1: Vccr is the Ve associated with the input port.
Note 2: Vcco is the Ve associated with the output port.
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6.5 Switching Characteristics
Over recommended operating free-air temperature range, Vcca= 1V.

Parameter (Ilznrglrp[) (OJ;BU,[) Vces Min Typ Max Unit
Vecs=1V 05 30
Vee=1.2V01V | 05 20
Ves=15VH01V | 05 17
toun, Tene A B Vees=18VH015V | 05 15 ns
Vee=25V02V | 05 15
Vee=33V03V | 05 17
VCCB:lV 0.5 30
Vea=12V01V | 05 20
Vea=15VH01V | 05 17
oL, toriL B A Veo=l8Va015V | 05 15 ns
Vea=25V02V | 05 17
Vee=33V103V | 05 17
Vces=1V 0.5 40
Vea=12V01V | 05 35
- Ves=15V1V | 05 35
tozn, tez OE A Vew=18V015V | 05 35 ns
Vee=25V02V | 05 35
Vee=33V03V | 05 35
Vces=1V 0.5 40
Veee=1.2V4).1V 0.5 35
o Vces=1.5VH).1V 0.5 35
tz, tze | OE B [ "Vee=18vVa015vV | 05 35 ns
Vceg=2.5VH).2V 0.5 35
Vcee=3.3VH).3V 0.5 35
VCCB=1V 0.5 35
Vea=12V01V | 05 35
- Ves=15VH01V | 05 35
ez, tpLz OE A Vew=18V015V | 05 35 ns
Vee=25V02V | 05 35
Vee=33V103V | 05 35
Vces=1V 0.5 40
Vea=12V201V | 05 35
L Vces=1.5VH).1V 0.5 35
triz,tiz | OE B [ "Vee=18vVa015vV | 05 35 ns
Vceg=2.5VH).2V 0.5 35
Vcee=3.3VH.3V 0.5 35
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6.5 Switching Characteristics (continued)
Over recommended operating free-air temperature range, Vcca= 1.2V £ 0.1V.

Parameter (Ilznrglrp[) (OL;I;?)U 1) Vces Min Typ Max Unit
Veea=1V 05 23
Vee=1.2V4).1V 0.5 15
Ves=15V401V | 05 10
oL, tor A B I "Vew=l8va015vV | 05 9 ns
Ves=2.5V42V | 05 7
Ves=33V#3V | 05 75
VCCB:lV 0.5 23
Vceg=1.2VH).1V 0.5 15
Vees=15V401V | 05 13
oL, tor B A Veo=l8Va015V | 05 1 ns
Ves=25V402V | 05 g
Vee=33V403V | 05
Vees=1V 0.5 30
Vees=1.2V401V | 05 30
- Ves=l5V#01V | 05 30
tozn, oz OE A Voce=1.8V0.15V | 05 30 ns
Ves=2.5V402V | 05 30
Ves=33V#3V | 05 30
Veee=1V 0.5 30
Vees=12V401V | 05 25
L Vcee=1.5V#).1V 0.5 25
tozn, oz OE B Voe=1.8V0.15V | 05 25 ns
Vcep=2.5VH).2V 0.5 25
Vcee=3.3VH).3V 0.5 25
Vees=1V 0.5 35
Vees=12V401V | 05 30
- Ves=15V#01V | 05 30
torz, teLz OE A Vew=18V015V | 05 30 ns
Ves=25VH2V | 05 30
Ves=33V#03V | 05 30
Veeg=1V 05 35
Vcep=1.2V#).1V 0.5 30
. Vcep=1.5V#).1V 0.5 30
tuz, tiz | OF B Veeo=18V0.15V | 05 30 ns
Vcep=2.5VH).2V 0.5 30
Vcee=3.3VH).3V 0.5 30
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6.5 Switching Characteristics (continued)
Over recommended operating free-air temperature range, Vcca= 1.5V £0.1V.

Parameter (Ilznrglrp[) (OL;I;?)U 1) Vces Min Typ Max Unit
VCCB=1V 0.5 18
Vee=1.2V01V | 05 13
Ves=15VH01V | 05 9
toun, Tene A B Vees=18VH015V | 05 7 ns
Vee=25V02V | 05 6
Vee=33V03V | 05 55
VCCB:lV 0.5 17
Vceg=1.2VH).1V 0.5 11
Vees=15V401V | 05 9
oL, toriL B A Veo=l8Va015V | 05 75 | ™
Ves=25V402V | 05 6
Vcee=3.3VH.3V 0.5 5
Vccsle 0.5 25
Vea=12V01V | 05 23
- Ves=l5V#01V | 05 23
tozn, tez OE A Vew=18V015V | 05 23 ns
Ves=2.5V402V | 05 23
Ves=33V#3V | 05 23
Vceg=1V 0.5 27
Vees=12V401V | 05 24
L Vcee=1.5V#).1V 0.5 20
tz, tze | OE B [ "Vee=18vVa015vV | 05 20 ns
Vcep=2.5VH).2V 0.5 20
Vees=3.3VH).3V 0.5 20
VCCB=1V 0.5 34
Vea=12V01V | 05 34
- Ves=15V#01V | 05 34
ez, tpLz OE A Vew=18V015V | 05 34 ns
Ves=25VH2V | 05 34
Ves=33V#03V | 05 34
Vces=1V 0.5 45
Vees=12V+01V | 05 40
- Vees=15V401V | 05 35
toniz, iz OE B Voe=1.8V0.15V | 05 31 ns
Vcep=2.5VH).2V 0.5 28
Vcee=3.3VH).3V 0.5 25

http://www.union-ic.com Rev.01 11/26 Dec.2024



http://www.union-ic.com/

EUnion

SEMICONDUCTOR

UMT74AVCA4T774

6.5 Switching Characteristics (continued)

Over recommended operating free-air temperature range, Vceca= 1.8V £ 0.15V.

Parameter (Ilznrglrp[) (OL;I;?)U 1) Vces Min Typ Max Unit

Vees=1V 0.5 16
Veee=1.2Vi0.1V 0.5 11
Vces=1.5V#H).1V 0.5 8

i, tor A B [Vees=18V#0.15V | 05 7 ns
Vces=2.5VH).2V 0.5 6
Vces=3.3VH).3V 0.5 5
VCCB:lV 0.5 16
Vcee=1.2V4).1V 0.5 10
Vces=1.5V#).1V 0.5 7

teur, torL B A [ Ves=l8V#0.15V | 05 7 ns
Vees=2.5VH).2V 0.5 5
Vcee=3.3VH.3V 0.5 4
Vees=1V 0.5 23
Vees=1.2V4).1V 0.5 20
- Veea=1.5V40.1V 05 17

ez ez | OF A [ Vew=18va015V | 05 17 ns
Vceg=2.5VH).2V 0.5 17
Vcee=3.3V#).3V 0.5 17
Vces=1V 0.5 23
Vcee=1.2V+).1V 0.5 23
o Vces=1.5V#).1V 0.5 17

oz, ez | OF B Vecs=18VH015V | 05 15 ns
Vees=2.5VH).2V 0.5 15
Vee=3.3VH).3V 0.5 15
Vees=1V 0.5 30
Vces=1.2VH).1V 0.5 30
o Veee=1.5VH).1V 0.5 30

trz ez | OF A [ Vew=18va0 15V | 05 30 ns
Vceg=2.5VH).2V 0.5 30
Vcee=3.3V#).3V 0.5 30
Vceeg=1V 0.5 30
Vcep=1.2V#).1V 0.5 30
. Vcep=1.5V#).1V 0.5 30

triz ez | OF B Vew=18va015v | 05 30 ns
Vcep=2.5VH).2V 0.5 30
Vcee=3.3VH).3V 0.5 30
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6.5 Switching Characteristics (continued)
Over recommended operating free-air temperature range, Veca= 2.5V £ 0.2V.

Parameter (Ilznrglrp[) (OL;I;?)U 1) Vces Min Typ Max Unit

Vees=1V 0.5 15
Vees=1.2V401V | 05 8
Ves=15V401V | 05 6

toLh, torL A B Vees=18VH015V | 05 55 |
Ves=2.5V42V | 05 5
Ves=33V#3V | 05 4
VCCB:lV 0.5 15
Vcee=1.2V4).1V 0.5 7.5
Vees=15V01V | 05 6

oL, tor B A Veo=l8Va015V | 05 55 | ™
Veeo=25V02V | 05 5
Vcee=3.3VH).3V 0.5 4
Vees=1V 0.5 25
Vees=1.2V401V | 05 20
- Ves=l5V#01V | 05 15

tozn, oz OE A Voce=1.8V0.15V | 05 15 ns
Ves=2.5V402V | 05 15
Ves=33V#3V | 05 15
Vces=1V 0.5 21
Vceg=1.2VH).1V 0.5 18
- Vees=15V01V | 05 15

tozn, oz OE B Vos=1.8V0.15V | 05 15 ns
Vcep=2.5VH).2V 0.5 15
Ves=33V403V | 05 15
VCCB=1V 0.5 25
Vees=1.2Vi).1V 0.5 25
o Veee=1.5VH).1V 0.5 25

torz, teLz OE A Vew=18V015V | 05 25 ns
Veeg=2.5VH).2V 0.5 25
Veeg=3.3V#).3V 0.5 25
Veeg=1V 05 35
Vees=12V+01V | 05 32
. Vcep=1.5V#).1V 0.5 30

torz, oLz OE B Voe=1.8V0.15V | 05 28 ns
Veeo=25V02V | 05 25
Vcee=3.3VH).3V 0.5 23
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6.5 Switching Characteristics (continued)
Over recommended operating free-air temperature range, Vcca= 3.3V £ 0.3V.

Parameter (Ilznrglrp[) (OL;I;?)U 1) Vces Min Typ Max Unit

VCCB=1V 0.5 16
Vee=1.2V4).1V 0.5 7
Vces=1.5V#H).1V 0.5 5

tevr terL A B [Vees=18V#0.15V | 05 4 ns
Vces=2.5VH).2V 0.5 4
Vces=3.3VH).3V 0.5 4
VCCB:lV 0.5 16
Vcee=1.2V4.1V 0.5 7
Vces=1.5V#).1V 0.5 6

teu, o B A [ Ves=l8V#0.15V | 05 5 ns
Vees=2.5VH).2V 0.5 4
Vcep=3.3VH).3V 0.5 4
Vccsle 0.5 25
Vees=1.2V4).1V 0.5 20
- Veea=1.5V40.1V 05 15

tez, ze | OE A [ Vew=18va015V | 05 15 ns
Vceg=2.5VH).2V 0.5 15
Vcee=3.3V#).3V 0.5 15
Vees=1V 0.5 25
Vcee=1.2V+).1V 0.5 20
- Vees=1.5V0.1V 05 15

tzw e | OE B [Vee=18V#0.15V | 05 15 ns
Vees=2.5VH).2V 0.5 15
Vee=3.3VH).3V 0.5 15
VCCB=1V 0.5 22
Vces=1.2VH).1V 0.5 22
o Veee=1.5VH).1V 0.5 22

teiz, bz | OE A [ Vew=18va0 15V | 05 2 ns
Vceg=2.5VH).2V 0.5 22
Vcee=3.3V#).3V 0.5 22
Vceeg=1V 0.5 36
Vcep=1.2V#).1V 0.5 33
. Vcep=1.5V#).1V 0.5 30

iz ez | OF B Vecs=18V0.15V | 05 27 ns
Vees=2.5V1).2V 0.5 25
Vcee=3.3VH).3V 0.5 23
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6.6 Operating Characteristics (Note 1)
TA:250C.
Vcea= | Veca= | Veca= | Veca= | Veca= | Veca=
Test Veee= | Vece= | Veee= | Veee= | Vece= | Veee = -
Parameter Conditions | 1v | 12V | 15V | 18v | 25v | 33v | Y™t
Typ Typ Typ Typ Typ Typ
Outputs
A enabled 2 2.2 2.3 25 2.7 35
to Outputs
B | YUlp 1 1 1 1 1 1
C disabled
PDA
Outputs
tEO> enabled 12 12 12 12 13 13.5
Outputs CL=0,
A | disabled | f=10MHz, | * ! ! ! ' : oF
Outputs | tr=tf=
A enabled 1ns 12 12 12 12 13 135
to Outputs
B | Yulp 1 1 1 1 1 1
C disabled
PDB
g | Outputs 2 2.2 23 | 25 | 27| 35
enabled
o Outputs
Al disabled 1 1 1 1 1 1

Note 1: Cppaand Cppg are power dissipation capacitance per transceiver.
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7 Parameter Measurement Information

RL s 2xVceo
o — A o
CL—— R,
See Note A
Figure 7-1. Load Circuit
Parameter Vceo CL R S1 V1p

trp 1V to 3.6V 15pF 2kQ Open N/A
1V to 1.6V 15pF 2kQ 2 XVcco 0.1v
tpLz, trzL 1.65V to 2.7V 15pF 2kQ 2 XVceo 0.15Vv
3V to 3.6V 15pF 2kQ 2 XVcco 0.3V
1V to 1.6V 15pF 2kQ GND 0.1v
trrz, trzn 1.65V to 2.7V 15pF 2kQ GND 0.15v
3V to 3.6V 15pF 2kQ GND 0.3V

| tw
Vcal
Input >< VCCI/2 >< VCCI/2
ov

Figure 7-2. Voltage Waveforms Pulse Duration

Vea

Veal2 7 \ Veell2
Input ov

teLH w < tpn
”””” Von

Veeol \ Veeol2
Output

—Z/ v

Figure 7-3. Voltage Waveforms Propagation Delay Times
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7 Parameter Measurement Information (continued)

Output Veea
Control \ /
V

(low-level Veen/2 \ / ceal2
enabling) - oV
OUtpUt tpz ™ ;‘ - <« {p 2
Waveform 1 ‘ § 1 Veeo
S1 at 2*Veco } Veeol2
(See Note B) \\ /Vour+Vre y
- oL
tpzH =
Output i - > A 1pyyz
Waveform 2 | m - Vou
S1 at GND /VCCO/Z Von-V1p
(See Note B) ‘ N\ oV

Figure 7-4. Voltage Waveforms Enable and Disable Times

Notes:

A. C_ 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. trLz and tpHz are the same as tois.

F. trzL and tpzn are the same as ten.

G. teLn and tpn. are the same as tep.

H. Vcci is the Ve associated with the input port.

I. Vceo is the Ve associated with the output port.
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8 Detailed Description

8.1 Overview

The UM74AVCAT774 is a 4-bit, dual-supply, noninverting, bi-directional voltage level translation.
Pins An and control pins (DIR1, DIR2, DIR3, DIR4 and OE) are support by Vcca and pins Bn are
support by Vces. The A ports and B ports are able to accept I/O voltages ranging from 1.0 V to
3.6 V. A high on DIR allows data transmission from An to Bn and a low on DIR allows data
transmission from B to A when OE is set to low. When OE is set to high, both An and Bn are in
the high-impedance state.

8.2 Functional Block Diagram

DIR1 o——
—Q O—

> >
<G

Figure 8-1. UM74AVC4T774 Block Diagram

9 Feature Description
9.1 Fully Configurable Dual-Rail Design

The fully configurable dual-rail design allows each port to operate over the full 1.0 V to 3.6 V
power-supply range. Both Vcca and Veces can be supplied at any voltage between 1.0 V and 3.6 V
making the device an excellent choice for translating between any of the low voltage nodes (1.0V,
1.2V, 1.8V,2.5Vand3.3V).

9.2 Iorr Supports Partial-Power-Down Mode Operation

lorr prevents backflow current by disabling I/O output circuits when device is in partial
power-down mode. The inputs and outputs for this device enter a high-impedance state
when the device is powered down, inhibiting current backflow into the device. The
maximum leakage into or out of any input or output pin on the device is specified by lorr
in the Electrical Characteristics.

9.3 Vcc Isolation

The I/Os of both ports will enter a high-impedance state when one of the supplies are at GND,
while the other supply is still connected to the device (Ioz shown in Electrical Characteristics).
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9.4 Device Functional Modes

All control inputs are referenced to Vcca and must be driven to a valid Logic High or Logic Low
(that is, not floating) to assure proper device operation and to prevent excessive power
consumption. Table 9-1 summarizes the possible modes of device operation based on the
configuration of the control inputs.

Table 9-1. Function Table

Control Inputs Output Circuits )
— Operation
OE DIR A port B port
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

10 Application Information

10.1 Application Information

The UM74AVC4T774 device can be used in level-translation applications for interfacing devices
or systems operating at different interface voltages with one another. The device is designed for

use in applications where a push-pull driver is connected to the data I/Os. The max data rate can
be up to 400Mbps when the device translate signal is from 1.8V to 3.3V.

10.2 Typical Application

1.8V 3.3V
o 0.1uF T O01uF
PU = =
VCCA  VCCB
DIR1 DIR3 __L
DIR2 —
MCU DIR4 _SPI
b Peripheral
GPIO | OE  UM74AVCAT774
CLK > AL B1 » CLK
SDO > A2 B2 » SDO
SDI [« A3 B3 SDI
cs » A4 B4 » CS
GND

-

Figure 10-1. UM74AVCAT774 Typical Application
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Package Information

SOP16
Outline Drawing
DIMENSIONS

D R 9 Symbol -MILLIMETERS . INCHES
Min Typ Max Min Typ Max
HEHHHEHAHH : A - - s |- - | 0.069
Al |010]| - 0.25 | 0.004 - 0.010
ol A2 | 125 - 1.65 | 0.049 - 0.065
@) b |033| - | 051 |0013| - 0.020
Pmma H H H H H H H c 017 | - 0.25 | 0.007 - 0.010
R . D 9.80| - |10.20|0.386 - 0.402
Top View End View E 3.80 | 3.90 | 4.00 | 0.150 | 0.154 | 0.157
- \ El 5.80 | 6.00 | 6.20 | 0.228 | 0.236 | 0.244

Mﬁj e 1.27BSC 0.050BSC
1 - L |o40| - | 127 [0016| - | 0.050
Side View 0 0° N go 0° N go

Land Pattern

6.80

X 1.27

—~| 0.

JUUUUUL
D D D D DJDL ;%Elitz;g]lr?(;lerance #0.05mm unless otherwise

specified;
3. The layout is just for reference.

.60

1.87
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TSSOP16
Outline Drawing
- D DIMENSIONS
4 H H H H H H symbol MILLIMETERS INCHES
Min Typ Max Min Typ Max
A - - 1.20 - - 0.048
Al 0.05 - 0.15 | 0.002 - 0.006
nt A2 0.80 - 1.05 | 0.032 - 0.042
O b 0.19 - 0.30 | 0.008 - 0.012
O o 0.09 - 0.20 | 0.004 - 0.008
Pin#lID; ﬁ‘H H H H H |= D 4.80 - 5.10 | 0.192 - 0.204
ele olles E 4.30 440 | 450 | 0.172 | 0.176 | 0.180
Top View El 6.20 6.40 | 6.60 | 0.248 | 0.256 | 0.264
e 0.65BSC 0.026BSC
L 045 [ 060 | 0.75 | 0.018 | 0.024 | 0.030
Em R L1 1.00REF 0.039REF
St o [ oo [ - [e | oo ] - [ &
Side View )
Land Pattern
A
Y
NOTES:
1. Unit: mm;
v 1 HHH HH 2. General tolerance #0.05mm unless otherwise
I' specified;
L 3. The layout is just for reference.
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QFN16 2.6x1.8
Outline Drawing
DIMENSIONS
o |_s,| ,|0-50< MILLIMETERS INCHES
Symbol - -
° LULUU@/PM'D Min | Typ | Max | Min | Typ | Max
g — A 0.50 [ 0.55 | 0.60 | 0.020 | 0.022 | 0.024
. ) — Al 0.00 - 0.05 | 0.000 - 0.002
N = - A3 0.15REF 0.006REF
Z ﬂ.IQLﬂ H 41 b 0.15 | 0.20 | 0.25 | 0.006 | 0.008 | 0.010
ta+-0.30
Top View Bottom View D 1.75 1 1.80 | 1.85 | 0.069 | 0.071 | 0.073
@ E 255|260 | 2.65 | 0.100 | 0.102 | 0.104
< Side View 2 e O4OBSC OOlGBSC
L | 030040/ 050 | 0.012 | 0.016 | 0.020
Land Pattern
» 2.20 _
‘0.70=
0.20-] 0.20->| - *
PR
J ] 8
} [ }
I T
J O I
g I -
| —
Il l
] . NOTES:
v I|;| st 1. Unit: mm;
) vy 2. General tolerance #).05mm unless otherwise
*|1:80|* specified;
- > 3. The layout is just for reference.
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QFN16 2.553.5
Outline Drawing
DIMENSIONS
MILLIMETERS INCHES
« - » Symbol - -
U U Min | Typ | Max | Min | Typ [ Max
° — - A 0.70 | 0.75 | 0.80 | 0.028 | 0.030 | 0.032
— =
Al 0.00 | 0.02 | 0.05 | 0.000 | 0.001 | 0.002
- fam
. — wcé A3 0.203REF 0.008REF
wa (- b 0.20 | 0.25 | 0.30 | 0.008 | 0.010 | 0.012
— mmm F D 245 | 250 | 2.55 | 0.098 | 0.100 | 0.102
T E 3.45 | 350 | 3.55 | 0.138 | 0.140 | 0.142
Top View Bottom View D2 0.85| 1.00 | 1.15 | 0.034 | 0.040 | 0.046
'f“A E2 | 1.85| 2.00 | 2.15 | 0.074 | 0.080 | 0.086
e o e 0.45| 0.50 | 0.55 | 0.018 | 0.020 | 0.022
Sdeiew el |240| 250 | 2.60 | 0.096 | 0.100 | 0.104
L 0.30 | 0.40 | 0.50 | 0.012 | 0.016 | 0.020
Land Pattern
B 2.90 N §
0.60 > |4-0.25 v
0.209 ﬂ A
L IrrT T
| |
| |
5 L] IZ!jg o
; |
===F C:I v
1 l—!|
_,,?EEL____ Ul ==t NOTES:
! °y ¥ 1. Unit: mm;
™ 2-50 LN 2. General tolerance #).05mm unless otherwise
< 2:28 > specified;
D > 3. The layout is just for reference.
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QFN16 4.0>3.5
Outline Drawing
DIMENSIONS
- D
- MILLIMETERS INCHES
Symbol - -
2 Min | Typ | Max | Min | Typ | Max
Y ; A 0.70 | 0.75 | 0.80 | 0.028 | 0.030 | 0.032
, Al 0.00 | 0.02 | 0.05 | 0.000 | 0.001 | 0.002
o F A3 0.203REF 0.008REF
' Tﬂl b |018] 024 | 0300007 | 0.010 | 0.012
—» [«A3
Top View — D 4.00BSC 0.160BSC
« = > Side View E 3.50BSC 0.140BSC
3 JOU0UO0 vs D2 | 245 255 | 265 | 0.098 | 0.102 | 0.106
) e E2 1.95 | 2.05 | 2.15 | 0.078 | 0.082 | 0.086
o v e 1.50BSC 0.060BSC
1S =0 el 0.50BSC 0.020BSC
N0N00N0( L [o030] 040 | 050 | 0012 | 0.016 | 0.020
SR K 0.325REF 0.013REF
Bottom View
Land Pattern
P 4.40
2.55 0.60
ERinnne
N MT 1 7'y
il :
:::l I— A
=) T | :OIU) Q
S | vl of®
™ | Rl ™
E::l =3y
NOTES:
|
i L——HHHH{Q{H -l ¥ | 1. Unit: mm;
2 | 5l le024 050 C 2. General tolerance #0.05mm unless otherwise
0.20 [« specified;
4.00 ..
3. The layout is just for reference.
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Packing Information

— @_;_CP_I_@__(P__.@_!_(!P_

QL' Q2
AR T T 3
I I I I I
Carrier . . Reel
Part Number Package Type | Width T'ng)h lzgi? Size QtljjalldNr;n i

W) (D)
UM74AVCATT774SG SOP16 166mm | 4mm [ 8mm | 330 mm Q1
UMT74AVCATT774UG TSSOP16 16mm | 4mm | 8mm | 330 mm Q1
UM74AVCATT774QA | QFN162.6x1.8 | 8mm | 4mm | 4mm | 180 mm Q1
UM74AVCAT774QB | QFN162.5x3.5 | 12mm | 4mm | 8 mm | 330 mm Q1
UM74AVCAT774QC | QFN164.0x3.5 | 12mm | 4mm [ 8 mm | 330 mm Q1
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GREEN COMPLIANCE

Union Semiconductor is committed to environmental excellence in all aspects of its
operations including meeting or exceeding regulatory requirements with respect to the use
of hazardous substances. Numerous successful programs have been implemented to
reduce the use of hazardous substances and/or emissions.

All Union components are compliant with the RoHS directive, which helps to support
customers in their compliance with environmental directives. For more green compliance
information, please visit:

https://www.union-ic.com/Quality.html

IMPORTANT NOTICE

The information in this document has been carefully reviewed and is believed to be
accurate. Nonetheless, this document is subject to change without notice. Union assumes
no responsibility for any inaccuracies that may be contained in this document, and makes
no commitment to update or to keep current the contained information, or to notify a
person or organization of any update. Union reserves the right to make changes, at any
time, in order to improve reliability, function or design and to attempt to supply the best
product possible.
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