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4 Pin Configuration and Functions

DIR1 T 1O 16T Veea
DIR2CT 2 15T Vees
A1CIT] 3 14T B1
A2 4 131 B2
A3CI] 5 12[FB3
AdCT] 6 1111 B4
DIR3CT 7 10[ET3GND
DIR4CI 8 9 1T0E
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4-4. RSV Package, 16-Pin UQFN
(Top View)

DIR2[ 2>
INRIED)]
A2| 2
A3[ 5.
A4l 6

DIR3[ 7>

{{IDIR1
S

‘

%
| VCCB

B1

B2

B3

B4

GND

4-5. BQB Package, 16-Pin WQFN, Transparent

(Top View)

4 BN 57 1 — RN 2 (DI RB R GPE) 285

Copyright © 2024 Texas Instruments Incorporated

Product Folder Links: SN74AVC4T774

English Data Sheet: SCES693


https://www.ti.com/product/ja-jp/sn74avc4t774?qgpn=sn74avc4t774
https://www.ti.com/ja-jp/lit/pdf/JAJSKE9
https://www.ti.com/ja-jp
https://www.ti.com/feedbackform/techdocfeedback?litnum=JAJSKE9H&partnum=SN74AVC4T774
https://www.ti.com/product/ja-jp/sn74avc4t774?qgpn=sn74avc4t774
https://www.ti.com/lit/pdf/SCES693

13 TEXAS
INSTRUMENTS SN74AVCATT774
www.ti.comlja-jp JAJSKE9H — FEBRUARY 2008 — REVISED MARCH 2024

R 4-1. Pin Functions

PIN
o TYPE DESCRIPTION
RGY
NAME BQB RSV
DYY
DIR1 1 15 Direction-control input referenced to V¢ca, controls signal flow for the first
(A1/B1) I/O channels.
DIR2 2 16 | Direction-control input referenced to V¢ca , controls signal flow for the second
(A2/B2) I/O channels.
A1 3 1 1/0 Input/output A1. Referenced to Vca.
A2 4 2 110 Input/output A2. Referenced to Vcca.
A3 5 3 110 Input/output A3. Referenced to Vgca.
A4 6 4 1/0 Input/output A4. Referenced to Vca.
DIR3 7 5 | Direction-control input referenced to V¢ca , controls signal flow for the third
(A3/B3) I/O channels.
DIR4 8 6 Direction-control input referenced to V¢ca , controls signal flow for the fourth
(A4/B4) 1/O channels.
— 3-state output-mode enables. Pull OE high to place all outputs in 3-state
OE 9 7
mode. Referenced to Veca.
GND 10 8 — Ground.
B4 11 9 1/0 Input/output B4. Referenced to Vcp.
B3 12 10 110 Input/output B3. Referenced to V¢cp.
B2 13 11 1/0 Input/output B2. Referenced to Vcp.
B1 14 12 1/0 Input/output B1. Referenced to Vcp.
Veer 15 13 — B-port supply voltage. 1.1V £ Vg < 3.6V.
Veea 16 14 — A-port supply voltage. 1.1V < Ve < 3.6V.
Copyright © 2024 Texas Instruments Incorporated HFHE 57— RN 2 (DRSBTS P) #5%5F 5
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5 Specifications
5.1 Absolute Maximum Ratings

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

MIN MAX UNIT
xggg Supply voltage -0.5 4.6 \%
1/O ports (A port) -0.5 4.6
Vi Input voltage range(® I/0 ports (B port) -0.5 4.6 \%
Control inputs -0.5 4.6
VO Voltage range applied to any output in the high-impedance or A port -0.5 4.6 v
power-off state(@) B port 05 46
VO g?ltage range applied to any output in the high or low state(@ |A port —0.5 VCCA +0.5 v
B port -0.5 VCCB +0.5
IIK Input clamp current Vi< 0 -50 mA
10K Output clamp current VO <0 -50 mA
10 Continuous output current +50 mA
Continuous current through VCCA, VCCB, or GND +100 mA
TJ Junction temperature 150 °C
Tstg Storage temperature -65 150 °C

(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.

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

(3) The output positive-voltage rating may be exceeded up to 4.6 V maximum if the output current rating is observed.

5.2 ESD Ratings

VALUE UNIT
Human body model (HBM), per ANSI/ESDA/JEDEC +8000
Js-001 M -
Vesp)y |Electrostatic discharge Charged device model (CDM), per JEDEC specification +1000 \Y
JESD22-C101 @ -
Machine model (A115-A) 250
(1) JEDEC document JEP155 states that 500-V HBM allows safe manufacturing with a standard ESD control process.
(2) JEDEC document JEP157 states that 250-V CDM allows safe manufacturing with a standard ESD control process.
5.3 Recommended Operating Conditions
over operating free-air temperature range (unless otherwise noted)() (2) (3)
Vea Vceco MIN MAX| UNIT
Veea Supply voltage 1.1 3.6 \Y
Vees Supply voltage 1.1 3.6 \%
1.1Vto1.95V Ve x 0.65
Vin High-levelinput | 1 inputs®) 195V 1027V 1.6 Vv
voltage
27Vto36V 2
1.1Vto1.95V Ve % 0.35
Vi Low-levelinput | o inouts® 195V1t02.7V 07| v
voltage
27Vto 36V 0.8

6 BRHCIT BT — RS2 (DB RBE bt B
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5.3 Recommended Operating Conditions (¥tX)

over operating free-air temperature range (unless otherwise noted)() (2) 3)

Veal Veeo MIN MAX| UNIT
1.1Vto1.95V V x 0.65
High-level input | CONtrol Inputs =
Viy voltage (referenced to Veep) [1.95V 02.7V 1.6 Vv
’ © (DIRx, OF) 27V1036V 2
1.1Vto1.95V Veea x 0.35
Low-level input Control Inputs 0 ccA
ViL voltage (referenced to Vgep) [1.95V 102.7V 0.7 \Y
° © (DIRx, OF) 27V1036V 0.8
V| Input voltage 3.6 V
Active state V
Vo Output voltage stat Cscz \Y
-state .
1.1Vto1.3V -3
14Vto16V —6
lon High-level output current 1.65Vt01.95V -8 mA
23Vto27V -9
3Vto3.6V -12
1.1Vto13V
14Vto16V
loL Low-level output current 1.65Vt01.95V mA
23Vto27V
3Vto36V 12
At/Av Input transition rise or fall rate ns/V
Ta Operating free-air temperature -40 85 °C

(1)
()
@)

Vg is the V¢ associated with the input port.
Vcco is the V¢ associated with the output port.
All unused data inputs of the device must be held at V¢ or GND to ensure proper device operation. Refer to the Tl application report,

Implications of Slow or Floating CMOS Inputs.

(4)
®)

5.4 Thermal Information

For V¢, values not specified in the data sheet, Vi min = Vg x 0.7 V, V). max = Vg x 0.3V
For V¢, values not specified in the data sheet, Vi min = Vgea X 0.7 V, V). max = Vgep X 0.3V

SN74AVCAT774
THERMAL METRIC() RGY (VQFN) | RSV (UQFN) | DYY (SOT) | BQB (WQFN) (TSPg:,)P) UNIT
16 PINS 16 PINS 16 PINS 16 PINS 16 PINS

Rgya |Junction-to-ambient thermal resistance 37.7 139.2 163.4 79.1 123.8 °C/W
Re Junction-to-case (top) thermal resistance 56.1 64.9 90.0 77.5 58.3 °C/W
JC(top)
Rgyg  |Junction-to-board thermal resistance 15.9 67.7 93.1 49.0 81.7 °C/W
Y Junction-to-top characterization parameter 0.5 1.7 10.9 7.3 6.7 °C/W
Y Junction-to-board characterization parameter 16.1 67.4 92.1 48.9 80.9 °C/W
Re
JC(botto | Junction-to-case (bottom) thermal resistance N/A N/A N/A 26.4 N/A °C/W
m)

Q)
report.

For more information about traditional and new thermal metrics, see the Semiconductor and IC Package Thermal Metrics application
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5.5 Electrical Characteristics

over recommended operating free-air temperature range (unless otherwise noted)(!) 2) (3)

TA = 25°C —40°C to 85°C UN
PARAMETER TEST CONDITIONS Veea Vees
MIN TYP MAX MIN TYP MAX| IT
loy = =100 pA 11Vt036V [1.1Vto3.6V VCCg;
lon = =3 MA 12V 12V 0.95
Vo lon=-6mA |y, =v,, |14V 14V 1.05 v
lon = -8 mA 1.65V 1.65V 1.2
lon = -9 mA 23V 23V 1.75
lon = —12 mA 3V 3V 2.3
loL = 100 pA 11Vt036V [1.1Vto3.6V 0.2
loL = 3 MA 12V 12V 0.25
loL = 6 MA 14V 14V 0.35
VoL V=V \Y
loL = 8 MA 1.65V 1.65V 0.45
loL = 9 MA 23V 23V 0.55
loL = 12 mA 3V 3V 0.7
I Control |V, = Vgca or 11V1t03.6V [1.1Vt03.6V $0.025 +0.25 +1| pA
inputs GND
| AorB VI orvozoto oV OVto3.6V +0.1 +1 +5 A
off port 36V 0OVto36V |0V +0.1 +1 +5 H
Vo = Vceo or
Aorg |GND.VI
loz o =V¢g Or 36V 36V 05 25 +5| A
P GND, OF =
ViH
11Vt03.6V [1.1Vto3.6V 8
leca \é'NzDVICC'_"(rJ oV 0Vto3.6V -2 pA
» 10—
OVto36V [0V
11V1t03.6V [1.1Vto3.6V
leca \C/;'NzDvlcC'fg Y 0Vto3.6V 8| uA
»y 10—
OVto36V [0V -2
lcca * V| =Vcg or
loon GND, o= 0 11Vt036V [1.1Vto3.6V 16| pA
Control |V,=3.3Vor
Ci mputs | GND 3.3V 3.3V 25 45| pF
AorB Vo=33Vor
Cio bort GhD 3.3V 3.3V 5 7| pF

M
(2
©)

V¢ is the V¢ associated with the input port.

Vceo is the V¢ associated with the output port.
All unused data inputs of the device must be held at V¢ or GND to ensure proper device operation. Refer to the Tl application report,
Implications of Slow or Floating CMOS Inputs.

8
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5.6 Switching Characteristics: VCCA=1.2V 01V

See Figure 8-1 and Table 8-1 for test circuit and loading. See Figure 8-2, Figure 8-3, and Figure 8-4 for measurement

waveforms.
PARAMET | PARAMET FROM TO Te_s_t v\‘l:ctBO?’l\.lz V\;:CtBOZ’I\.Is \601?3:513 V\I':;ctBO.=22\.I5 v\;:(‘:'_:'BOf33\'I3 UNIT
ER ER Conditions

MIN MAX| MIN MAX| MIN MAX| MIN MAX| MIN MAX
teLn teLn 2 75| 15 55 1 45 1 4 05 4
tonL topL A 15 55 1 4 1 4 05 45| 05 6
toL toL 5 2 7| 15 65 1 6 1 6 1 6
topL topL 15 55 1 5 1 45| 05 4| 05 4
tpzn tezH _ 25 8 2 8 1 8 1 8 1 85
tpaL tpzL OF -40°C to 25 9 2 9] 15 9 1 9 1 9
tpzh tpzh _ 85°C 2 75| 15 55 1 65 1 95| 05 30|
tez1 toz1 OF 25 85| 15 65 1 7 1 85 05 24
tpHz tprz o 3 65 2 65 2 65 15 65 2 65
toLz torz 3 65/ 25 65 25 65 2 65 2 65
torz teHz oF 3 6| 25 55 2 6] 15 5 2 65
toL2 toL 2 3 6| 25 55 25 55 15 5 2 6

5.7 Switching Characteristics: VCCA=1.5V*0.1V

See Figure 8-1 and Table 8-1 for test circuit and loading. See Figure 8-2, Figure 8-3, and Figure 8-4 for measurement

waveforms.
VCCB =12V VCCB =15V VCCB =18V VCCB =25V VCCB =33V
"ARA;"ETE PARAI;V'ETE FROM TO 01V 01V +0.15V 0.2V +03V | uNIT

MIN MAX| MIN MAX| MIN MAX| MIN MAX| MIN MAX

tpLH teLH A 5 15 65| 03 63| 03 52| 04 42| 04 42
ns

tpHL tpHL 15 45| 03 63| 03 52| 04 42| 04 42

tLn tpLH 15 5 07 63| 05 6/ 04 57| 03 56
B A ns

topL tpuL 15 4| 07 63| 05 6/ 04 57| 03 56

tpzn tpzn _ 15 5/ 14 96| 11 95| 07 94| 04 94
OE A ns

toz1 tpz) 2 55/ 14 96| 11 95/ 07 94 04 94

tezn tpzH _ 2 65 14 96/ 11 77| 09 58 09 56
OE B ns

tpzL tpzL 2 75/ 14 96| 11 77| 09 58 09 56

tppz tprz _ 2 5/ 1.8 102| 15 102 13 102 16 10.2
OE A ns

tpLz tpLz 25 45| 18 102 15 102| 13 102 16 102

tppz tprz _ 3 55 19 103| 19 91| 14 74| 12 76
OE B ns

tpLz tpLz 3 55 19 103| 19 91| 14 74| 12 76
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5.8 Switching Characteristics: VCCA=1.8V *0.15V

See Figure 8-1 and Table 8-1 for test circuit and loading. See Figure 8-2, Figure 8-3, and Figure 8-4 for measurement

waveforms.
PARAMET | PARAMET FROM TO Te_s_t v\‘l:ctBO?’l\.lz V\;:CtBOZ’I\.Is \601?3:513 V\I':;ctBO.=22\.I5 v\;:(‘:'_:'BOf33\'I3 UNIT
ER ER Conditions
MIN MAX| MIN MAX| MIN MAX| MIN MAX| MIN MAX
teLn teLn 15 65| 03 63| 03 52| 04 42| 04 42
tonL tonL A B 1 45| 03 63| 03 52| 04 42| 04 42
teLn toLn 5 R 15 6| 07 63| 05 6| 04 57| 03 56
tonL tonL 1 45| 07 63| 05 6| 04 57| 03 56
tpzn tezH _ 1 65 14 96| 11 95 07 94| 04 94
tosL to OF A -40°C to 15 75| 14 96| 11 95| 07 94| 04 94
85°C ns
tpzn tezH _ 2 6/ 14 96/ 11 77| 09 58 09 56
tez1 toz1 OF B 2 7| 14 96| 11 77| 09 58/ 09 56
tpHz tprz o R 2 6| 18 102 15 102| 1.3 102| 16 10.2
toL2 toL2 25 55 18 102| 15 102| 1.3 102 16 102
torz torz oF 5 25 5/ 1.9 103| 19 91| 14 74 12 76
tpLz tpLz 2.5 5/ 19 103 19 91 14 74, 12 76

5.9 Switching Characteristics: VCCA =25V *0.2V

See Figure 8-1 and Table 8-1 for test circuit and loading. See Figure 8-2, Figure 8-3, and Figure 8-4 for measurement
waveforms.

VCCB =12V VCCB =15V VCCB =18V VCCB =25V VCCB =33V
"ARA;"ETE PARAI;V'ETE FROM TO 01V 01V +0.15V 0.2V +03V | uNIT

MIN MAX| MIN MAX| MIN MAX| MIN MAX| MIN MAX

tpLH tpLH A B 1.5 6.5 0.1 57 0.1 4.6 0.2 3.5 0.1 3.6
ns

tphL tonL 1 45 01 57/ 01 46| 02 35 01 36

tpLH tpLH B A 1.5 4 0.6 4.2 0.4 3.9 0.2 3.4 0.2 3.3
ns

tpHL toHL 1 5/ 06 42| 04 39/ 02 34/ 02 33

tpzu tozmy _ 1 25/ 07 65 07 52| 06 48 04 48
OE A ns

tpzL tozL 1 3] 07 65/ 07 52| 06 48 04 48

tozH tozi _ 15 6/ 09 88| 08 7| 06 48| 06 4
OE B ns

toz1 toz1 2 7| 09 88| 08 7| 06 48| 06 4

It f 15 3.5 1 8.4 1 8.4 1 6.2 1 6.6
PHZ PHZ OE A ns

tpLz teLz 2 35 1 84 1 84 1 62 1 66

tpuz tpuz _ 2 5/ 15 94| 13 82| 11 62| 09 52
OE B ns

tpLz tpLz 25 5/ 15 94| 13 82| 11 62| 09 52
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5.10 Switching Characteristics: VCCA=3.3V *03V

See Figure 8-1 and Table 8-1 for test circuit and loading. See Figure 8-2, Figure 8-3, and Figure 8-4 for measurement
waveforms.

Veeg=1.2V [ Vecg=1.5V |Veeg =18V |Veeg=2.5V | Vg =3.3V
PARA};V'ETE PARAI;V'ETE FROM TO 01V 01V 015V 0.2V $03V | UNIT

MIN MAX| MIN MAX| MIN MAX| MIN MAX| MIN MAX

tpLH tpLH 1.5 6 0.1 5.6 0.1 4.5 0.1 3.3 0.1 2.9
A B ns

tpHL tpHL 1 4 0.1 5.6 0.1 4.5 0.1 3.3 0.1 2.9

tpLH tpLH B A 1.5 4 06 42 0.4 34 0.2 3 0.1 2.8
ns

tpHL tpHL 1.5 7.5 06 42 0.4 34 0.2 3 0.1 2.8

tpzH tpzH — 1 2.5 0.6 8.7 0.6 5.2 0.6 3.8 04 3.8
OE A ns

tpzL tpzL 1 2.5 0.6 8.7 0.6 5.2 0.6 3.8 04 3.8

tpzH tpzH _ 1.5 6 0.8 8.7 0.6 6.8 05 47 0.5 3.8
OE B ns

tpzL tpzL 1.5 7 0.8 8.7 0.6 6.8 05 47 0.5 3.8

tpHz tpHz _ 2 4 0.7 9.3 0.7 8.3 0.7 5.6 0.7 6.6
OE A ns

tprz tpLz 2 4 0.7 9.3 0.7 8.3 0.7 5.6 0.7 6.6

tpHz tpHz 7 2 5 14 9.3 1.2 8.1 1 6.4 0.8 6.2
OE B ns

tprz tpLz 2 4.5 14 9.3 1.2 8.1 1 6.4 0.8 6.2
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5.11 Typical Characteristics

36 » 7 36
3.2 3.2
e =
2.8 L I 238 P
A W
. 1T . - -
g 20 Rl - 8 20 o i
g " A A g - =
S 46 L 3 s A A
3 27 o 5 2 7
> PR > j’ =
12 12 1
08 ATl 08 rd
o —4d0°c__ > |7 ——-40°C _|
04 o —25°C__ A —25°C_|
’ ——85°C__ ’ rd ——85°C__ |
0 ' \ 0 e \ \
0 10 20 30 40 50 60 70 80 90 100 -100  -90 80  -70  -60 -50 -40 30 20 -10 0
loL Current (mA) lon Current (mA)
5-1. Low-Level Output Voltage (Vo) vs Low-Level Current 5-2. High-Level Output Voltage (Voy) vs High-Level Current
(loL) at Veca =Veeg =3.6 V (lon) at Veca =Vecg =3.6 V
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6 Parameter Measurement Information
6.1 Load Circuit and Voltage Waveforms

Unless otherwise noted, all input pulses are supplied by generators having the following characteristics:

« f=10 MHz
e Zp=50Q
« At/AV <1 ns/V

Measurement Point

Output Pin

Under Test

A. C_includes probe and jig capacitance.

6-1. Load Circuit

& 6-1. Load Circuit Parameters

Test Parameter Sy
tod Propagation (delay) time Open
tpzL, tpLz Enable time, disable time 2 xVeco
tpzH, tPHZ Enable time, disable time GND
& 6-2. Load Circuit Conditions
Veco RL CL Vip
12V+01V 2kQ 15 pF 0.1V
15V+01V 2kQ 15 pF 0.1V
1.8V+0.15V 2kQ 15 pF 0.15V
25V+02V 2kQ 15 pF 0.15V
3.3V+03V 2kQ 15 pF 0.3V
""" Veol”
100 kHz
Input A, B ! ineut .8 500 ps/V — 1 s/V
E ---------- ov
—»E T P Y e B — Vou'®
i Output B, A ’ _ Ensure Monotonic \
! Rising and Falling Edge
Output B, A - Vo®
1. Vg is the supply pin associated with the input port.
1. Veg is the Vg associated with the input port. 2.  Voppy and Vg are typical output voltage levels that occur
2. Vceo is the Ve associated with the output port. with specified Ry, C,, and S.
3.  Vopp and Vg are typical output voltage levels that occur 6-3. Input Transition Rise and Fall Rate
with specified R, C(, and Sy.
4. tpLy and tpy are the same as tyy.
5. The outputs are measured one at a time, with one
transition per measurement.
6-2. Propagation Delay
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\ VCCA
Z VCCA/ 2 -

> €t ® —»> < tpz ©
E . Veeo?
Output™ E --\-- Veco/ 2
T VoL+ Vrp eV ®
> O —» ;’4_ tozn
E i -=-= VOH(4)
-\~ Vou- Vrp :
Output® -+f== Veco/ 2
GND

Output waveform on the condition that input is driven to a valid Logic Low.
Output waveform on the condition that input is driven to a valid Logic High.
Vcco is the supply pin associated with the output port.

Von and Vg, are typical output voltage levels with specified R, C, and S;.
tpLz and tpyz are the same as tyjs.

tpzL and tpzy are the same as tgp.

mmoow>

B 6-4. Enable Time And Disable Time
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7 Detailed Description
7.1 Overview

The SN74AVC4T774 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 Vecg. The A port
is able to accept I/O voltages ranging from 1.1V to 3.6V, while the B port can accept I/O voltages from 1.1V to
3.6V. 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.

7.2 Functional Block Diagram

v .
S U

A1

o<ll B1

7-1. Logic Diagram (Positive Logic)

7.3 Feature Description

7.3.1 Fully Configurable Dual-Rail Design Allows Each Port to Operate Over the Full 1.1V to 3.6V Power-
Supply Range

Both Vcca and Vecg can be supplied at any voltage between 1.1V and 3.6V making the device suitable for
translating between any of the low-voltage nodes (1.2V, 1.8V, 2.5V and 3.3V).

7.3.2 Support High-Speed Translation

SN74AVCAT774 can support high data rate application. The translated signal data rate can be up to 380Mbps
when signal is translated from 1.8V to 3.3V.

7.3.3 lo¢ Supports Partial-Power-Down Mode Operation
lof Will prevent backflow current by disabling I/O output circuits when device is in partial-power-down mode.
7.4 Device Functional Modes

# 7-1. Function Table (Each Bit)

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
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8 Application and Implementation

&
LIFo7 7V r—vaAFiid, T o EARRICE EN56 O TIERL, Tl TIEEOIEMIEE 37w etz

PRAEVZLE A, fll 2 O BB 2 - OBEAVEIC DN TR, BERROEETHMTL TV e72<Zeic
MFET, BERITIAF ORI RIELHFEL T AN DL T, VAT AOKREEZHERR T DM BERHY ET,

8.1 Application Information

The SN74AVCA4T774 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 1/0s. The max data rate can be up to 380Mbps when the device
translate signal is from 1.8V to 3.3V.

8.2 Typical Application

e e 18V a8y
be tied to GND to keep device enabled
1T 0.1 pF% % 0.1 uF
1= — —
1 Veea Vees
DIR1 DIR3 j
DIR2 —
DIR4
MCU GPIO1 OE  SN74AVCAT774 SP!I Peripheral
CLK »{ A1 B1 »| CLK
SDO » A2 B2 SDI
SDI | A3 B3 [« Sbo
» » CS
cs A4 GND B4

\\#

8-1. Typical Application of the SN74AVC4T774
8.2.1 Design Requirements
For this design example, use the parameters listed in & 8-1.

£ 8-1. Design Parameters

DESIGN PARAMETERS EXAMPLE VALUE
Input Voltage Range 1.1V to 3.6V
Output Voltage Range 1.1V to 3.6V
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8.2.2 Detailed Design Procedure

To begin the design process, determine the following:
* Input voltage range

— Use the supply voltage of the device that is driving the SN74AVCA4T774 device to determine the input
voltage range. For a valid logic high, the value must exceed the V4 of the input port. For a valid logic low,

the value must be less than the V| of the input port.
» Output voltage range

— Use the supply voltage of the device that the SN74AVC4T774 device is driving to determine the output

voltage range.

8.2.3 Application Curve

1.2V to 3.3V Voltage Translation{2.5MHz)
| | | 1 |
| I
| | I
] | o | | |
e L, " I [rienh——
{ ! | | {1 { \ | 1
(@ 2.00v & o0V J[200ns 2.50G5/5 116V |

Eq 8-2. Translation Up (1.2 V to 3.3 V) at 2.5 MHz

8.3 Power Supply Recommendations

Input(1.2V)

Output(3.3V)

The SN74AVCAT774 device uses two separate configurable power-supply rails, Voca and Vees. Veca accepts
any supply voltage from 1.1V to 3.6V and Vg accepts any supply voltage from 1.1V to 3.6V. The A port and B
port are designed to track Vcca and Vg respectively allowing for low-voltage, bi-directional translation between

any of the 1.2V, 1.5V, 1.8V, 2.5V and 3.3V voltage nodes.

The output-enable OE 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 Vocp and Vg are fully ramped and stable. The minimum value of the pullup resistor to Vecp is

determined by the current-sinking capability of the driver.

8.4 Layout
8.4.1 Layout Guidelines

For reliability of the device, following common printed-circuit board layout guidelines are recommended:

* Bypass capacitors should be used on power supplies.
» Short trace lengths should be used to avoid excessive loading.

» Placing pads on the signal paths for loading capacitors or pullup resistors to help adjust rise and fall times of

signals depending on the system requirements
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8.4.2 Layout Example

—_—_—— e — —_——— — — —_——————— — —— — —_—— — — — — —

LEGEND

7,

i_ ) VIAto GND Plane (Inner Layer)

|

|

I VIA to Power Plane
O

|

|

|
|
Polygonal Copper Pour |
|
|
|

VCCA

A

From

Controller >

To
Controller

From
—>

Controller

From
Controller

4 O~
¢ O~

Veea

VCCA

DIR1 Veea | 16
DIR2 Vees | 15
A1 B1 [ 14
A2 B2 |13
A3 B3 | 12
A4 B4 | 11
DIR3 GND | 10
DIR4 OE | 9
SN74AVCAT774
8-3. PCB Layout Example

VCCA VCCB

§ o §
= T

N, S,
\\_) |\_)
To
—»  System
< From
System
To
—»  System
To
—»  System
<
. _} 8
7, >
“ )—| >

Keep OE high until Vcca and
Vccp are powered up

18 BT BT RN (D

L HDE) FEF
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9 Device and Documentation Support
9.1 Documentation Support
9.1.1 Related Documentation

For related documentation see the following:

» Texas Instruments, 16-Bit Widebus Logic Families in 56-Ball, 0.65-mm Pitch Very Thin Fine-Pitch BGA
application report

» Texas Instruments, AVC Logic Family Technology and Applications application report

» Texas Instruments, AVC Advanced Very-Low-Voltage CMOS Logic Data Book, March 2000 data book

» Texas Instruments, Dynamic Output Control (DOC) Circuitry Technology And Applications (Rev. B)
application report

« Texas Instruments, Introduction to Logic application report

» Texas Instruments, LCD Module Interface Application Clip brochure

» Texas Instruments, Logic Cross-Reference application note

» Texas Instruments, Logic Guide marketing selection guide

» Texas Instruments, LOGIC Pocket Data Book data book

» Texas Instruments, Selecting the Right Level Translation Solution application report

» Texas Instruments, Semiconductor Packing Material Electrostatic Discharge (ESD) Protection application
report

» Texas Instruments, Solving CMOS Transition Rate Issues Using Schmitt Trigger Solution white paper

» Texas Instruments, Standard Linear & Logic for PCs, Servers & Motherboards brochure

» Texas Instruments, T/ Tablet Solutions solution guide

» Texas Instruments, Understanding and Interpreting Standard-Logic Data Sheets application report

» Texas Instruments, Voltage Translation Between 3.3-V, 2.5-V, 1.8-V, and 1.5-V Logic Standards application
report

9.2 KFa A2 bOEFHBHMERITMSHE
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DNTE, WETENTRF 2 A MIEEN TWDSRETEREE B30,
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TRA A AL AV LAY E2E™ PR —h T F—TFALE, TV =T RRRARE A DRI LRI T A M Ao
—IPLRGEN D EEGAZEN TEXAGI T, BEFEORIEERRE LD, A OEME LIV 52T, i T
XA R AZ LN TEET,

Vo 7STNBar 7o 0d, FERE LIV BUROFEE RIS NDIHOTT, ZNHIETF TR A AV LAY D
BEARES T AL DO TIEAL BT LL TV R AL RV ALY D R ML= DTSN EE A, TR AR
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9.4 Trademarks

THRP R AL AV A Y E2E™ is a trademark of Texas Instruments.
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9.5 HESNEICHT 5 EEEIE
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10 Revision History
ERERSRBOFETFIILGET 2R TWET, LOUGETIREEITREERICHEL TOET,

Changes from Revision G (May 2021) to Revision H (March 2024) Page
* BQB BENDYY M=% T —H 2 MTIB M ittt 1
Changes from Revision F (November 2020) to Revision G (May 2021) Page
o HE v roar DV HKRGZ T 7Y — a2 ISR A BB oo 1
» Updated the Typical Application of the SN74AVC4T774 figure in the Typical Application section................... 16
Changes from Revision E (October 2017) to Revision F (November 2020) Page
o FFAUPRIKIZOIZoTER, K AHA B IROTRZE TTIEZ TR oo 1

* V¢ea and Vg supply voltage min in Recommended Operating Conditions table expanded down to 1.1V.....6

Changes from Revision D (January 2015) to Revision E (October 2017) Page
» Added Storage junction temperature to Absolute Maximum Ratings ..........ccccuueeeiiiieie e 6
Changes from Revision C (December 2014) to Revision D (January 2015) Page
» Changed Pin Functions table order for Pins B4, B3, B2 and B1........ooiiiiii e 4
Changes from Revision B (May 2008) to Revision C (December 2014) Page

o TEUMER IS L OMERE B2 L ar | TESD EM& 3K, THERERLIA | & rar | [F M 2ADReE—R 2 riar 77
Vr—varSdiervar, MERICET DR EE E v ar | LA T U ervar [T (2B LURFa A
YOV IR—=N eI var [ Ah=Iv S —2  BROWESUE R B2 a 2B e 1

11 Mechanical, Packaging, and Orderable Information

The following pages include mechanical, packaging, and orderable information. This information is the most
current data available for the designated devices. This data is subject to change without notice and revision of
this document. For browser-based versions of this data sheet, refer to the left-hand navigation.
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PACKAGING INFORMATION

ples

Orderable Device Status Package Type Package Pins Package Eco Plan Lead finish/ MSL Peak Temp Op Temp (°C) Device Marking Samples
@ Drawing Qty @ Ball material ® (415)
(6)

7TAAVCAT774RSVR-NT ACTIVE UQFN RSV 16 3000 RoHS & Green NIPDAU Level-1-260C-UNLIM -40 to 85 ZVK
7AAVCAT774RSVRG4 ACTIVE UQFN RSV 16 3000 RoOHS & Green NIPDAU Level-1-260C-UNLIM -40 to 85 ZVK

SN74AVCAT774PW ACTIVE TSSOP PW 16 90 RoOHS & Green NIPDAU Level-1-260C-UNLIM -40 to 85 WT774
SN74AVCAT774PWR ACTIVE TSSOP PW 16 2000 RoHS & Green NIPDAU Level-1-260C-UNLIM -40 to 85 WT774
SN74AVCAT774RGYR ACTIVE VQFN RGY 16 3000 RoHS & Green NIPDAU Level-2-260C-1 YEAR -40 to 85 WT774
SN74AVCAT774RSVR ACTIVE UQFN RSV 16 3000 RoHS & Green NIPDAU Level-1-260C-UNLIM -40 to 85 ZVK

@ The marketing status values are defined as follows:

ACTIVE: Product device recommended for new designs.

LIFEBUY: Tl has announced that the device will be discontinued, and a lifetime-buy period is in effect.

NRND: Not recommended for new designs. Device is in production to support existing customers, but Tl does not recommend using this part in a new design.
PREVIEW: Device has been announced but is not in production. Samples may or may not be available.

OBSOLETE: Tl has discontinued the production of the device.

@ RoHS: Tl defines "RoHS" to mean semiconductor products that are compliant with the current EU RoHS requirements for all 10 RoHS substances, including the requirement that RoHS substance
do not exceed 0.1% by weight in homogeneous materials. Where designed to be soldered at high temperatures, "RoHS" products are suitable for use in specified lead-free processes. TI may
reference these types of products as "Pb-Free".

RoHS Exempt: Tl defines "RoHS Exempt" to mean products that contain lead but are compliant with EU RoHS pursuant to a specific EU RoHS exemption.

Green: Tl defines "Green" to mean the content of Chlorine (Cl) and Bromine (Br) based flame retardants meet JS709B low halogen requirements of <=1000ppm threshold. Antimony trioxide based
flame retardants must also meet the <=1000ppm threshold requirement.

® MsL, Peak Temp. - The Moisture Sensitivity Level rating according to the JEDEC industry standard classifications, and peak solder temperature.
® There may be additional marking, which relates to the logo, the lot trace code information, or the environmental category on the device.

® Multiple Device Markings will be inside parentheses. Only one Device Marking contained in parentheses and separated by a "~" will appear on a device. If a line is indented then it is a continuation
of the previous line and the two combined represent the entire Device Marking for that device.

® | ead finish/Ball material - Orderable Devices may have multiple material finish options. Finish options are separated by a vertical ruled line. Lead finish/Ball material values may wrap to two
lines if the finish value exceeds the maximum column width.

Addendum-Page 1
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Important Information and Disclaimer:The information provided on this page represents TlI's knowledge and belief as of the date that it is provided. Tl bases its knowledge and belief on information
provided by third parties, and makes no representation or warranty as to the accuracy of such information. Efforts are underway to better integrate information from third parties. Tl has taken and
continues to take reasonable steps to provide representative and accurate information but may not have conducted destructive testing or chemical analysis on incoming materials and chemicals.
Tl and Tl suppliers consider certain information to be proprietary, and thus CAS numbers and other limited information may not be available for release.

In no event shall TI's liability arising out of such information exceed the total purchase price of the Tl part(s) at issue in this document sold by Tl to Customer on an annual basis.
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PACKAGE MATERIALS INFORMATION

I3 TEXAS
INSTRUMENTS
www.ti.com 18-Mar-2024
TAPE AND REEL INFORMATION
REEL DIMENSIONS TAPE DIMENSIONS
4 |+ KO [¢—P1—
LR ey R g T
o| |e e Bo W
el |
. Diameter ' '
Cavity —>| AO |<—
A0 | Dimension designed to accommodate the component width
B0 | Dimension designed to accommodate the component length
KO | Dimension designed to accommodate the component thickness
A W | Overal width of the carrier tape
i P1 | Pitch between successive cavity centers
[ [ ]
_f Reel Width (W1)
QUADRANT ASSIGNMENTSFOR PIN 1 ORIENTATION IN TAPE
O O O OO0 O 00 Sprocket Holes
| |
T T
St N Il )
H4-—q--4 t--1--1
Q3 1 Q4 Q3 | User Direction of Feed
[ & A |
T T
N
Pocket Quadrants
*All dimensions are nominal
Device Package |Package|Pins| SPQ Reel Reel A0 BO KO P1 w Pinl
Type |Drawing Diameter| Width | (mm) | (mm) | (mm) [ (mm) [ (mm) |Quadrant
(mm) |W1(mm)
T4AVCATT7ARSVR-NT UQFN RSV 16 3000 180.0 9.5 2.1 29 0.75 4.0 8.0 Q1
SN74AVCAT774PWR | TSSOP PW 16 2000 330.0 12.4 6.9 5.6 1.6 8.0 12.0 Q1
SN74AVCAT774RGYR VQFN RGY 16 3000 330.0 12.4 3.8 4.3 1.5 8.0 12.0 Q1
SN74AVCAT774RSVR UQFN RSV 16 3000 178.0 13.5 2.1 29 0.75 4.0 12.0 Q1
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PACKAGE MATERIALS INFORMATION

I} TEXAS
INSTRUMENTS
www.ti.com 18-Mar-2024
TAPE AND REEL BOX DIMENSIONS
*All dimensions are nominal
Device Package Type |Package Drawing| Pins SPQ Length (mm) | Width (mm) | Height (mm)
T4AVCATT774RSVR-NT UQFN RSV 16 3000 189.0 185.0 36.0
SN74AVCAT774PWR TSSOP PW 16 2000 356.0 356.0 35.0
SN74AVCAT774RGYR VQFN RGY 16 3000 356.0 356.0 35.0
SN74AVCAT774RSVR UQFN RSV 16 3000 189.0 185.0 36.0
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TUBE
T - Tube
height L - Tubelength
*
> w-Tube| I U U L
> width
v
— B - Alignment groove width
*All dimensions are nominal
Device Package Name |Package Type Pins SPQ L (mm) W (mm) T (um) B (mm)
SN74AVCAT774PW PW TSSOP 16 90 530 10.2 3600 35
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MECHANICAL DATA

RGY (R—PVQFN—N16)

PLASTIC QUAD FLATPACK NO—-LEAD

415
¢ )
3,85 E
15 | 10
|
16 ‘ 9
|
| \j{ I 3,65
3,35
1 8
Pin 1 Index Area /

Top and Bottom

0,20 Nominal

Lead Frame

T Seating Plane

0,00
Seating Height

r 16X 0,00
f 0,30
- | X
JUUUUU_]
[ f
1
& I THERMAL PAD e
[
SIZE AND| SHAPE
[@ T SHOWN ON SJEPRATE SHEET T
° v
A 4 =
oo I N
|
NANNNN [Wm
15 10 >
o 0,10 W|c[AlB]
0,05 |C
Bottom View 4203539-3/1 06,/2011
NOTES A. Al linear dimensions are in millimeters. Dimensioning and tolerancing per ASME Y14.5M—-1994.
B. This drawing is subject to change without notice.
C. QFN (Quad Flatpack No—Lead) package configuration.
D. The package thermal pad must be soldered to the board for thermal and mechanical performance.
E. See the additional figure in the Product Data Sheet for details regarding the exposed thermal pad features and dimensions.
ﬁ Pin 1 identifiers are located on both top and bottom of the package and within the zone indicated.
The Pin 1 identifiers are either a molded, marked, or metal feature.
G. Package complies to JEDEC MO-241 variation BA.
i
%3 Texas
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THERMAL PAD MECHANICAL DATA

RGY (R—PVQFN—N16) PLASTIC QUAD FLATPACK NO—-LEAD

THERMAL INFORMATION

This package incorporates an exposed thermal pad that is designed to be attached directly to an external
heatsink. The thermal pad must be soldered directly to the printed circuit board (PCB). After soldering, the

PCB can be used as a heatsink. In addition, through the use of thermal vias, the thermal pad can be attached
directly to the appropriate copper plane shown in the electrical schematic for the device, or alternatively, can be
attached to a special heatsink structure designed into the PCB. This design optimizes the heat transfer from the

integrated circuit (IC).

For information on the Quad Flatpack No—Lead (QFN) package and its advantages, refer to Application Report,
QFN/SON PCB Attachment, Texas Instruments Literature No. SLUA271. This document is available at www.ti.com.

The exposed thermal pad dimensions for this package are shown in the following illustration.

/—Exposed Thermal Pad

.
U
“l/CS

T 1D

2,05+0,10 +
! 16D

&

(INANANANAN()

15 10

€4—2,5510,10-¥]

Bottom View

Exposed Thermal Pad Dimensions

4206353-3/P 03/14

NOTE: All linear dimensions are in millimeters

i3 TEXAS
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LAND PATTERN DATA

PLASTIC QUAD FLATPACK NO—-LEAD

RGY (R—PVQFN—N16)
Example Stencil Design
0.125mm Stencil Thickness
Example Board Layout (Note E)
480 | 475
)
Note D
o[ 1 — =[] —
430 2,60 ? 2,55m— 25 2,65t ’l
T - - - | i -
1,;0 205 1.60 'I'1 .67>_ ~—10,30 x 2 PL
Ol 1, -— S — | —]
- # ‘\ et 0.85 X 16 PL - ~=— 0,80 x 16 PL
00000~ JOpod
i N A
T ] _—_| |___ 0,28 X 16 b& ———I 0,23 x 16 PL.
i' —=] 10x0,50 ™ 10%0,50 —==—|
! AN
| AN 677% solder coverage by printed
i “\ area on center thermal pad
| h
! Non Solder Mask \\\ Example Via Layout Design
.', Defined Pad N may vary depending on constraints
| J— - Example N (Note D, F)
i /// “~._ Solder Mask Opening N 1,00
)" (Note F) N
/0,08 O O—F
/ RO,14 — —t— 0
i
i * Example 6X¢O,3
\ T Pad Geometry
\‘ O 07 (Note C)
\ )
\ Al Around
\\
N
~_.
) 4208122-3/P 03/14

NOTES: A. All linear dimensions are in millimeters.
This drawing is subject to change without notice.

Publication IPC-7351 is recommended for alternate designs.
This package is designed to be soldered to a thermal pad on the board. Refer to Application Note, Quad Flat—Pack

QFN/SON PCB Attachment, Texas Instruments Literature No. SLUA271, and also the Product Data Sheets

for specific thermal information, via requirements, and recommended board layout.

These documents are available at www.ti.com <http: //www.ti.com>.

Laser cutting apertures with trapezoidal walls and also rounding corners will offer better paste release. Customers should
Refer to IPC 7525 for stencil design considerations.

E.
contact their board assembly site for stencil design recommendations.
Customers should contact their board fabrication site for minimum solder mask web tolerances between signal pads.

O O w3
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% PACKAGE OUTLINE
RSVO0016A UQFN - 0.55 mm max height

ULTRA THIN QUAD FLATPACK - NO LEAD

PIN 1 INDEX AREA—

2.65
2.55

i
0.55
0.45
B W =
' |
0.05
0.00
212
L SYMM (0.13) TYP
! ~
54 T 48 +0 45
u H ‘ H m 15X 035
T
4
. et
symm |
2X|1.2 ¢c—H-—-—+ — - —— 1
=
12x[0.4] | 4
T — ] o
| 0.070) |C|A|B
T l H H & WH—LH
16 13
8:22 PIN 11D

(45° X 0.1)

4220314/C 02/2020

NOTES:

1. All linear dimensions are in millimeters. Any dimensions in parenthesis are for reference only. Dimensioning and tolerancing
per ASME Y14.5M.
2. This drawing is subject to change without notice.
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EXAMPLE BOARD LAYOUT
RSVO0016A UQFN - 0.55 mm max height

ULTRA THIN QUAD FLATPACK - NO LEAD

16 SEE SOLDER MASK
DETAIL
i
16X (0.2) 1 )

e

T SYMM
12X (0.4) (2.4)

1

(R0.05) TYP

15X (0.6) 4—-—-—t

]

5
|

LAND PATTERN EXAMPLE
EXPOSED METAL SHOWN
SCALE: 25X

0.05 MIN
0.05 MAX
aLL Q05 MAX r ALL AROUND/ B T

/ ! METAL UNDER

METAL EDGE | / SOLDER MASK
I
I
I

EXPOSED METAL T\ SOLDER MASK EXPOSED/ T SOLDER MASK

OPENING METAL |

NON SOLDER MASK
DEFINED SOLDER MASK DEFINED

(PREFERRED)
SOLDER MASK DETAILS

4220314/C 02/2020

NOTES: (continued)

3. For more information, see Texas Instruments literature number SLUA271 (www.ti.com/lit/slua271).
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EXAMPLE STENCIL DESIGN
RSVO0016A UQFN - 0.55 mm max height

ULTRA THIN QUAD FLATPACK - NO LEAD

|
|
15X (0.6) | G fffff
|
|
|
|
1

-

SOLDER PASTE EXAMPLE
BASED ON 0.125 MM THICK STENCIL
SCALE: 25X

4220314/C 02/2020

NOTES: (continued)

4. Laser cutting apertures with trapezoidal walls and rounded corners may offer better paste release. IPC-7525 may have alternate
design recommendations.
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PACKAGE OUTLINE

PWOO16A TSSOP - 1.2 mm max height
SMALL OUTLINE PACKAGE
6.6
6.2 TYP
PIN 1 INDEX AREA 14X
1] e
— S e
— —
2X
51 —/ 1
4.9
—] —
—] —
o
Y — =
9 t
._J-i 45 16X 030

4.3 y
@ To10 [c[ATe]

\\.

\ / ]
~~&.«/\ (0.15) TYPjr
SEE DETAIL A

GAGE PLANE

P

DETAIL A
TYPICAL

4220204/A 02/2017

NOTES:

1. All linear dimensions are in millimeters. Any dimensions in parenthesis are for reference only. Dimensioning and tolerancing
per ASME Y14.5M.

. This drawing is subject to change without notice.

. This dimension does not include mold flash, protrusions, or gate burrs. Mold flash, protrusions, or gate burrs shall not
exceed 0.15 mm per side.

. This dimension does not include interlead flash. Interlead flash shall not exceed 0.25 mm per side.

. Reference JEDEC registration MO-153.

(G20 w N
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PWOO0O16A

EXAMPLE BOARD LAYOUT
TSSOP - 1.2 mm max height

SMALL OUTLINE PACKAGE

:

7 1

16X (1.5)
|
{ [
|

16X (0.45)

(R0.05) TYP

e
.
-

SYMM

-
St
S

LAND PATTERN EXAMPLE
EXPOSED METAL SHOWN
SCALE: 10X

SOLDER MASK
OPENHVGAA\\\ METAL
EXPOSED METAL

*H‘* 0.05 MAX

ALL AROUND

NON-SOLDER MASK
DEFINED
(PREFERRED)

METAL UNDER
SOLDER MASK

SOLDER MASK
fOPENING
ffffffffffff N

I
"~ EXPOSED METAL
0.05 MIN
ALL AROUND

SOLDER MASK
DEFINED

SOLDER MASK DETAILS

4220204/A 02/2017

NOTES: (continued)

6. Publication IPC-7351 may have alternate designs.

7. Solder mask tolerances between and around signal pads can vary based on board fabrication site.
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EXAMPLE STENCIL DESIGN

PWOO16A TSSOP - 1.2 mm max height
SMALL OUTLINE PACKAGE

16X (0.45) |

16X (1.5) SYMM
|1 | ¢ (RO.05) TYP
— | e
|
|

SOLDER PASTE EXAMPLE
BASED ON 0.125 mm THICK STENCIL
SCALE: 10X

4220204/A 02/2017

NOTES: (continued)
8. Laser cutting apertures with trapezoidal walls and rounded corners may offer better paste release. IPC-7525 may have alternate

design recommendations.
9. Board assembly site may have different recommendations for stencil design.
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