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4 Pin Configuration and Functions

Veeal] 1 ~ 2 ] Vees é §
DIR[] 2 23[] Vecs > >
A1[]3 22[] OE 1 24
A2[]4 21]] B1 DIR|2 y/————— 23| Vcca
A3[]5 20[] B2 A1]3 | 22| OE
adfle 19l B3 A2 4I | 21] B1
A5[|7 18[] B4 A3 |5 | Izo B2
A6 (|8 17{] B5 A4 16 | j 19| B3
A7[]9 16[] B6 A5 |7 | | 18| B4
Asfl10  15[]B7 A6 |s | | 17| B5
GND [] 11 14]] B8 A7 |9 I I16 B6
GND[|12  13[] GND A8 [ 10, B 15| B7
GND |11 ————— 14|B8
4-1. DGV or PW Package, 24-Pin TVSOP or 12 13
TSSOP (Top View) ) o
& &
4-2. RHL Package, 24-Pin VQFN (Top View)
£ 4-1. Pin Functions
PIN
/0 DESCRIPTION
NAME NO.
A1 3 I/O  |Input/output A1. Referenced to Vcca.
A2 4 I/O  |Input/output A2. Referenced to Vcca.
A3 5 I/0 |Input/output A3. Referenced to Vca.
A4 6 I/0  |Input/output A4. Referenced to Vca.
A5 7 I/O |Input/output A5. Referenced to Vcca.
A6 8 I/0  |Input/output A6. Referenced to Vca.
A7 9 I/0 |Input/output A7. Referenced to Vca.
A8 10 I/0  |Input/output A8. Referenced to Vca.
B1 21 I/O  |Input/output B1. Referenced to V¢cp.
B2 20 I/O |Input/output B2. Referenced to V¢cp.
B3 19 I/0  |Input/output B3. Referenced to V.
B4 18 I/O |Input/output B4. Referenced to Vccp.
B5 17 I/O |Input/output B5. Referenced to Vccp.
B6 16 I/0 |Input/output B6. Referenced to V.
B7 15 I/0 |Input/output B7. Referenced to V.
B8 14 I/0  |Input/output B8. Referenced to V.
DIR 2 | Direction-control signal. Referenced to Vca.
GND 11,12, 13 — | Ground
OE 22 3-state output-mode enables. Pull OE high to place all outputs in 3-state mode. Referenced to Vca.
Veea 1 — | A-port supply voltage. 1.2V £ V¢ca < 3.6V
Vees 23,24 — | B-port supply voltage. 1.2V £ V¢ca < 3.6V
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5 Specifications
5.1 Absolute Maximum Ratings

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

MIN MAX UNIT
Veca Supply voltage -0.5 4.6 \%
Veces
I/0 ports (A port) -0.5 4.6
Vv, Input voltage® I/0 ports (B port) -0.5 46 Y
Control inputs -0.5 4.6
Vo _Voltage_applied to any output A port -0.5 4.6 v
in the high-impedance or power-off state(2) B port 05 46
Vo Voltage applied to any output in the high or low state® (3) A port 05 Voea + 05 Y
B port -0.5 Veeg + 0.5
lik Input clamp current V<0 -50 mA
lok Output clamp current Vo <0 -50 mA
lo Continuous output current +50 mA
Continuous current through Veea, Vees, or GND +100 mA
T, Junction temperature —40 150 °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, which do not imply functional operation of the device at these or any other conditions beyond those indicated under
Recommended Operating Conditions. 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 4.6V maximum if the output current rating is observed.

(4) The package thermal impedance is calculated in accordance with JESD 51-7.

5.2 ESD Ratings

VALUE UNIT
Human-body model (HBM), per ANSI/ESDA/JEDEC JS-001(") +8000
V(EsD) Electrostatic discharge | Charged-device model (CDM), per JEDEC specification JESD22-C101(2) +1000 \%
Machine model (MM) +200

(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.
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5.3 Recommended Operating Conditions

See (1 ()
MIN MAX| UNIT
Veea Supply voltage 1.2 3.6 \Y
Vees Supply voltage 1.2 3.6 \Y
Veer = 1.2V to 1.95V Vcel % 0.65
ViH High-level input voltage(") Data inputs Veer = 1.95V to 2.7V 1.6 \%
Veel = 2.7V to 3.6V 2
Vee) = 1.2V to 1.95V Vce) % 0.35
ViL Low-level input voltage(") Data inputs Ve = 1.95V to 2.7V 0.7 \Y
Vee) = 2.7V to 3.6V 0.8
o Vee) = 1.2V to 1.95V Veea % 0.65
Vig High-level input voltage ([:tla?e?g:cgfto Veos) Voo = 1.95V to 2.7V 16 Vv
Vee) = 2.7V to 3.6V 2
o Vcel = 1.2V to 1.95V Veea % 0.35
Vi Low-level input voltage (E:L'?efggcgfto Veor) Veg = 1.95V to 2.7V 07| v
Vee) = 2.7V to 3.6V 0.8
V, Input voltage Control Inputs 0 3.6 \%
Vo Output voltage® Active state 0 Veco \Y
3-state 0 3.6
Veeo = 1.2V -3
Veeo = 1.4V to 1.6V -6
loH High-level output current Veeo = 1.65V to 1.95V -8 mA
Veeo =2.3Vto 2.7V -9
Veeo = 3V to 3.6V -12
Veeo = 1.2V
Veeo = 1.4V to 1.6V
loL Low-level output current Veeo = 1.65V to 1.95V mA
Veeo = 2.3V to 2.7V
Veeo =3V to 3.6V 12
At/Av Input transition rise or fall rate 5 ns/V
Ta Operating free-air temperature —40 85 °C

(1) Ve is the V¢ associated with the input port.
(2) Vcco is the V¢ associated with the output port.

Copyright © 2024 Texas Instruments Incorporated

BRI T 37— N2 (DB RO &) 2285 5
Product Folder Links: SN74AVCH8T245

English Data Sheet: SCES565


https://www.ti.com/ja-jp
https://www.ti.com/product/ja-jp/sn74avch8t245?qgpn=sn74avch8t245
https://www.ti.com/ja-jp/lit/pdf/JAJSS12
https://www.ti.com/feedbackform/techdocfeedback?litnum=JAJSS12J&partnum=SN74AVCH8T245
https://www.ti.com/product/ja-jp/sn74avch8t245?qgpn=sn74avch8t245
https://www.ti.com/lit/pdf/SCES565

13 TEXAS
SN74AVCH8T245 INSTRUMENTS
JAJSS12J — APRIL 2004 — REVISED APRIL 2024 www.ti.comlja-jp

5.4 Thermal Information

SN74AVCH8T245
THERMAL METRIC(") DGV (TVSOP) | PW (TSSOP) RHL (VQFN) UNIT
24 PINS 24 PINS 24 PINS
Resa Junction-to-ambient thermal resistance®) 116.7 93.1 36.8 °C/W
Reycop)  Junction-to-case (top) thermal resistance 48.5 36.7 325 °C/W
Reus Junction-to-board thermal resistance 62.1 48.4 15.7 °C/W
Wyt Junction-to-top characterization parameter 7.0 93.1 0.7 °C/W
Wi Junction-to-board characterization parameter 61.6 48.0 15.6 °C/W
Rascpoty  Junction-to-case (bottom) thermal resistance N/A N/A 5.6 °C/W

(1)  For more information about traditional and new thermal metrics, see the Semiconductor and IC Package Thermal Metrics application
report, SPRA953.

5.5 Electrical Characteristics

All typical limits apply over Ty = 25°C, and all maximum and minimum limits apply over T = —40°C to 85°C (unless otherwise

noted)
PARAMETER TEST CONDITIONS MIN TYP MAX| UNIT
loy = —=100pA, V= Vi Veea = Vogs = 1.2V to 3.6V Veeo — 0.2
lon = =3mA, V= Viy Veea = Veeg = 1.2V 0.95
Von High-level output | lon = —6mA, V|= Vi Veea = Vees = 1.4V 1.05 v
voltage(" lon = —8mA, V= Vi Veea = Veeg = 1.65V 1.2
lon = —=9MA, V= Vi Veea = Voo = 2.3V 1.75
lon = —12mA, V= Vi Veea = Veeg = 3V 2.3
loL = 100pA, V= Vy_ Veea = Vogs = 1.2V to 3.6V 0.2
loL = 3mMA, Vi= V). Veea = Vegs = 1.2V 0.15
Vo, Low-level output  |loL = 6MA, Vj= Vy_ Vcea = Vegs = 1.4V 0.35 v
voltage loL = 8mA, V= V)L Veea = Veeg = 1.65V 0.45
loL = 9MA, V=V, Veea = Veog = 2.3V 0.55
loL = 12mA, V= VL Veea = Veog = 3V 0.7
Iy Control inputs V| =V¢gca or GND Veea = Veeg = 1.2V to 3.6V +0.025 11 A
V, = 0.42V Veea = Veog = 1.2V 25
Bus-hold low V| = 0.49V Vcea = Vogg = 1.4V 15
IBHL sustaining V,=0.58V Veea = Vees = 1.65V 25 uA
current®® V,=0.7V Veea = Vees = 2.3V 45
V,=0.8V Veea = Vees = 3.3V 100
V,=0.78V Veea = Veos = 1.2V —25
Bus-hold high V,=0.91V Veea = Veog = 1.4V -15
lBHH sustaining V,=1.07V Veea = Veeg = 1.65V -25 A
current(®) V=16V Veea = Voes = 2.3V 45
V=2V Vcea = Vocg = 3.3V -100
Veea = Veeg = 1.2V 50
Vcea = Vegs = 1.6V 125
lenLo S\t‘:'rg:\'/de lmrent@) V= 0to Vec Veen = Voos = 1.95V 200 uA
Veea = Veog = 2.7V 300
Veea = Voo = 3.6V 500
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5.5 Electrical Characteristics (¥tX)

All typical limits apply over Tp = 25°C, and all maximum and minimum limits apply over Tp = —40°C to 85°C (unless otherwise

noted)
PARAMETER TEST CONDITIONS MIN TYP MAX| UNIT
Veea = Vees = 1.2V -50
B hold high VCCA = VCCB =1.6V -125
us-hold hig _ - —
IBHHO overdrive current® V,=0to Vcc Vcea = Veeg = 1.95V -200 WA
VCCA = VCCB =27V -300
Veea = Vees = 3.6V -500
Veea =0V,
Input/output _ Verr = 0V to 3.6V A Port +0.1 15
loff power-off leakage x' - %\\// tt(; %%\\// cee WA
current °© ' Veea - OVito 3.6V, B Port +0.1 +5
Vees = 0V
Vo =V¢eo or GND, - - A Port,
V/= Vg or GND, OE = vy, | Veea=Vees =36V g poyy 05 #5
Off-state output Veea =0V,
loz current (M ) () Vo =Vcco or GND, Voog = 3.6V B Port +5 uA
V| = V¢ or GND, v 36V
OE = Don't Care cca = 3.6V,
Vees = 0V A Port 15
s | A VCCA = VCCB =1.2V to 3.6V 8
u current
ICCA pog(g)y V| = Vcc| or GND, |o =0 VCCA = OV, VCCB =3.6V -2 pA
VCCA = 36V, VCCB =0V
s VCCA = VCCB =1.2V to 3.6V
upply current B
lccs pog(g)y V)=V or GND, Ip = 0 Veea =0V, Veeg = 3.6V pA
Veea = 3.6V, Veeg = 0V -2
lccat Combined suppl
ST omante PPY V= Vee or GND, 1o =0 |Veea = Voce = 1.2V 10 3.6V 16| pA
G LZﬂLi:cﬁapﬁﬁi'tance V) =3.3Vor GND Veea = Vees = 3.3V 35 45| pF
Input/output
Cio capacitance aorb (Vg =3.3V or GND Veea = Vees = 3.3V 6 7| pF
port

M
)
)
4)
®)

Vceo is the V¢ associated with the output port.
V¢ is the V¢ associated with the input port.
An external driver must source at least Igy_ o to switch this node from low to high.
An external driver must sink at least Igyno to switch this node from high to low.
The bus-hold circuit can sink at least the minimum low sustaining current at V,_ max. Igy_ should be measured after lowering Vy to

GND and then raising it to V| max.

(6)

V¢ and then lowering it to V)4 min.

)

For 1/0O ports, the parameter Igz includes the input leakage current.

The bus-hold circuit can source at least the minimum high sustaining current at V| min. Igyy should be measured after raising V|y to
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5.6 Switching Characteristics, Vcca = 1.2V
Ta=25°C (see [X] 6-1)

PARAMETER (IFNT:OUI\.’II.) (OU-'II-'?’UT) TEST CONDITIONS MIN TYP MAX| UNIT

Veeg = 1.2V 3.1

oL Propagation delay time: Vees j 1.5V 26
SN rnct i I I e -

Vees = 2.5V 3

Vees = 3.3V 35

Vees = 1.2V 3.1

oL, Propagation delay time: Vees i 1.5V 27
o Ihoiwr-]t_ct)-rj;gh-llevell ou;[putt and B A Veeg = 1.8V 2.5 ns

gh-to-low level outpu Veos = 2.5V 24

Veeg = 3.3V 2.3

Veeg = 1.2V 5.3

ozt Enable time: o Vecs i 1.5V 53
togt :g Irl)l\gl;vhléi\:l and OE A Veeg = 1.8V 5.3 ns

Vceg = 2.5V 5.3

Vees = 3.3V 5.3

Veeg = 1.2V 5.1

o Enable time: o Vees j 1.5V 4
tpgt Ig r;svhkl;/\:l and OE B Veeg = 1.8V 3.5 ns

Veeg = 2.5V 3.2

Vees = 3.3V 31

Vees = 1.2V 48

tori, Disable time: o Vees i 1.5V 48
oLy ;:22 lr:;\gljvhkl;\e/\:lel and OE A Veeg = 1.8V 4.8 ns

Vees = 2.5V 4.8

Veeg = 3.3V 4.8

Veeg = 1.2V 4.7

ny,  Disale time: o Vees - 1.5V 4
toLy :::g: Ir;\gl;vhl‘I:/\glal and OE B Veeg = 1.8V 4.1 ns

Vees = 2.5V 4.3

Vees = 3.3V 5.1
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5.7 Switching Characteristics, Vcca= 1.5V £ 0.1V

All typical limits apply over Tp = 25°C, and all maximum and minimum limits apply over Tp = —40°C to 85°C (unless otherwise
noted) (see [X| 6-1)

PARAMETER (::Nioul\'lll') (OUTI'?’UT) TEST CONDITIONS MIN TYP MAX| UNIT
Veeg = 1.2V 2.7
oL, Propagation delay time: Vees j 1.5V 0.5 54
oL ﬁgﬁfgﬂfx_:z\\ﬁ: gﬂttg:jtt and A B Veeg = 1.8V 0.5 4.6 ns
Vees = 2.5V 0.5 4.9
Veeg = 3.3V 0.5 6.8
Vees = 1.2V 2.6
oL, Propagation delay time: Vees i 1.5V 0.5 54
A Aot B R =i o
Veeg = 2.5V 0.5 4.7
Veeg = 3.3V 0.5 45
Veeg = 1.2V 3.7
Enable time: Vees = 1.5V 1 8.7
:zf :o high level and OE A Vees = 1.8V 1.1 8.7 ns
0 low level Vees = 2.5V 14 8.7
Vees = 3.3V 1.1 8.7
Veeg = 1.2V 4.8
Enable time: Vees = 1.5V 1 76
:z[' to high level and OE B Veeg = 1.8V 1.1 7.1 ns
to low level Vees = 2.5V 14 5.6
Vees = 3.3V 1.1 5.2
Vees = 1.2V 3.1
Disable time: Vees = 1.5V 05 8.6
:zfzz from high level and OE A Vees = 1.8V 0.5 8.6 ns
from low level Vees = 2.5V 05 8.6
Veeg = 3.3V 0.5 8.6
Veeg = 1.2V 4.1
Disable time: Vees = 1.5V 05 8.4
Iirzz from high level and OE B Vees = 1.8V 0.5 7.6 ns
from low level Vees = 2.5V 05 70
Veep = 3.3V 0.5 7.8
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5.8 Switching Characteristics, Vcca= 1.8V £ 0.15V

All typical limits apply over Tp = 25°C, and all maximum and minimum limits apply over Tp = —40°C to 85°C (unless otherwise
noted) (see [X| 6-1)

FROM TO
PARAMETER (INPUT) | (OUTPUT) TEST CONDITIONS MIN TYP MAX| UNIT
Veeg = 1.2V 25
) Propagation delay time: Vees = 1.5V 0.5 5.1
tPLH’ low-to-high-level output and A B Veee = 1.8V 0.5 4.4 ns
PHL ;
high-to-low level output Vees = 2.5V 05 4
VCCB =3.3V 0.5 3.9
VCCB =1.2V 2.5
¢ Propagation delay time: Vees = 1.5V 0.5 46
tPLH' low-to-high-level output and B A Vees = 1.8V 0.5 44 ns
PHL ;
high-to-low level output Vees = 2.5V 05 39
Veeg = 3.3V 0.5 3.7
VCCB =1.2V 3
¢ Enable time: Vees = 1.5V 1 638
tPZH* to high level and OE A Vees = 1.8V 1 6.8 ns
PZL
to low level Vees = 2.5V 1 6.8
VCCB =3.3V 1 6.8
VCCB =1.2V 4.6
¢ Enable time: Vees = 1.5V 1 8.2
tF’ZH’ to high level and OE B Veeg = 1.8V 1 6.7 ns
PZL
to low level Vees = 2.5V 0.5 5.1
VCCB =3.3V 0.5 4.5
VCCB =1.2V 2.8
¢ Disable time: Vees = 1.5V 05 71
tPHZ‘ from high level and OE A Vees = 1.8V 0.5 7.1 ns
PLZ
from low level Vees = 2.5V 05 71
Veeg = 3.3V 0.5 71
Veeg = 1.2V 3.9
¢ Disable time: Vees = 1.5V 05 78
tPHZ* from high level and OE B Vees = 1.8V 0.5 6.9 ns
PLZ
from low level Vees = 2.5V 05 6
VCCB =3.3V 0.5 5.8
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5.9 Switching Characteristics, Vcca= 2.5V £ 0.2V

All typical limits apply over Tp = 25°C, and all maximum and minimum limits apply over Tp = —40°C to 85°C (unless otherwise
noted) (see [X| 6-1)

PARAMETER (::Nioun'lll') (OU-'II-'?’UT) TEST CONDITIONS MIN TYP MAX| UNIT
Veeg = 1.2V 24
oL, Propagation delay time: Vees j 1.5V 0.5 47
oL ﬁgﬁfgﬂfx_:z\\ﬁ: gﬂttg:jtt and A B Veeg = 1.8V 0.5 3.9 ns
Vees = 2.5V 0.5 3.1
Veeg = 3.3V 0.5 2.8
Veeg = 1.2V 3
oL, Propagation delay time: Vees i 1.5V 0.5 49
A Aot B R =i 4o
Veeg = 2.5V 0.5 3.1
Veeg = 3.3V 0.5 2.9
Veeg = 1.2V 2.2
Enable time: Vees = 1.5V 05 48
:zf to high level and OE A Vees = 1.8V 0.5 4.8 ns
to low level Vees = 2.5V 05 48
Vees = 3.3V 0.5 4.8
Veeg = 1.2V 45
Enable time: Vees = 1.5V 1 79
:z[' :o high level and OE B Veeg = 1.8V 0.5 6.4 ns
0 low level Vees = 2.5V 0.5 46
Veep = 3.3V 0.5 4
Vees = 1.2V 1.8
Disable time: Vees = 1.5V 05 51
:zfzz from high level and OE A Vees = 1.8V 0.5 5.1 ns
from low level Vees = 2.5V 05 5.1
Veeg = 3.3V 0.5 5.1
Veeg = 1.2V 3.6
Disable time: Vees = 1.5V 05 7
Iirzz from high level and OE B Vees = 1.8V 0.5 6.3 ns
from low level Vees = 2.5V 05 5.1
Veep = 3.3V 0.5 3.9
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5.10 Switching Characteristics, Vgca= 3.3V * 0.3V

All typical limits apply over Tp = 25°C, and all maximum and minimum limits apply over Tp = —40°C to 85°C (unless otherwise
noted) (see [X| 6-1)

PARAMETER (IFNT,OUI\.III.) (OU-'II-'?’UT) TEST CONDITIONS MIN TYP MAX| UNIT
Veeg = 1.2V 2.3
oL, Propagation delay time: Vees j 1.5V 0.5 4.5
oL ﬁgﬁfgﬂfx_:z\\ﬁ: gﬂttg:jtt and A B Veeg = 1.8V 0.5 3.7 ns
Vees = 2.5V 0.5 2.9
Vees = 3.3V 0.5 25
Vees = 1.2V 35
oL, Propagation delay time: Vees i 1.5V 0.5 68
S i I R e -
Veeg = 2.5V 0.5 2.8
Veeg = 3.3V 0.5 25
Veeg = 1.2V 2
Enable time: Vees = 1.5V 05 4
:zf to high level and OE A Vees = 1.8V 0.5 4 ns
to low level Vees = 2.5V 05 4
Vees = 3.3V 0.5 4
Veeg = 1.2V 45
Enable time: Vees = 1.5V 1 78
:z[' to high level and OE B Veeg = 1.8V 0.5 6.2 ns
to low level Vees = 2.5V 0.5 45
Vees = 3.3V 0.5 3.9
Vees = 1.2V 1.7
tori, Disable time: o Vees i 1.5V 05 4
oLy ;:22 lr:;\gljvhkl;\e/\:lel and OE A Veeg = 1.8V 0.5 4 ns
Vees = 2.5V 0.5 4
Veeg = 3.3V 0.5 4
Veeg = 1.2V 34
y,  Disale time: o Vees - 1.5V 05 6.9
toLy :::g: Ir;\gl;vhl‘I:/\glal and OE B Veeg = 1.8V 0.5 6 ns
Vces = 2.5V 0.5 4.8
Vces = 3.3V 0.5 4.2
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5.11 Operating Characteristics

Ta= 25°C
FROM TO
PARAMETER (INPUT) | (OUTPUT) TEST CONDITIONS TYP UNIT
VCCA = VCCB =1.2V 1
Power dissipation capacitance C. = OpF, Veea = Vecs = 1.5V 1
per transceiver(!) A B f = 10MHz, Veea = Vees = 1.8V 1
port A - outputs enabled tr=t=1ns Veen = Voog = 2.6V 1
Veea = Vees = 3.3V 1
Veea = Vees = 1.2V 1
Power dissipation capacitance C_ = OpF, Veea = Ves = 1.5V 1
per transceiver() A B f = 10MHz, Veea = Vecs = 1.8V 1
port A - outputs disabled tr=t=1ns Veen = Voog = 2.5V 1
V =V, =3.3V 1
Con cea = Vecs oF
VCCA = VCCB =1.2V 12
Power dissipation capacitance C. = OpF, Veea = Vecs = 1.5V 12
per transceiver(!) B A f= 10MHz, Veea = Veeg = 1.8V 12
port A - outputs enabled t=t=1ns Veea = Voog = 2.5V 13
VCCA = VCCB =3.3V 14
Veea = Vees = 1.2V 1
Power dissipation capacitance C_ = OpF, Veea = Vecs = 1.5V 1
per transceiver(!) B A f = 10MHz, Veea = Vees = 1.8V 1
port A - outputs disabled tr=t=1ns Veen = Voog = 2.6V 1
VCCA = VCCB =3.3V 1
Veea = Vees = 1.2V 12
Power dissipation capacitance C_ = OpF, Veea = Vees = 1.5V 12
per transceiver() A B f = 10MHz, Veea = Vecs = 1.8V 12
port B - outputs enabled tr=t=1ns Veen = Voog = 2.6V 13
VCCA = VCCB =3.3V 14
VCCA = VCCB =1.2V 1
Power dissipation capacitance C. = OpF, Veea = Vecs = 1.5V 1
per transceiver(!) A B f = 10MHz, Veea = Vecs = 1.8V 1
port B - outputs disabled t-=tr=1ns Veea = Voog = 2.6V 1
V =V, =3.3V 1
Cos cca = Vecs oF
VCCA = VCCB =1.2V 1
Power dissipation capacitance C_ = OpF, Veea = Ves = 1.5V 1
per transceiver(!) B A f= 10MHz, Veea = Vecs = 1.8V 1
port B - outputs enabled tr=t=1ns Veen = Voog = 2.5V 1
VCCA = VCCB =3.3V 1
VCCA = VCCB =1.2V 1
Power dissipation capacitance C. = OpF, Veea = Vees = 1.5V 1
per transceiver(”_ B A f= 10MHz, Veea = Veeg = 1.8V 1
port B - outputs disabled t.=t=1ns Veen = Voo = 2.6V 1
VCCA = VCCB =3.3V 1

M

See to Tl application report, CMOS Power Consumption and Cpd Calculation (SCAA035).
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5.12 Typical Characteristics

Tp=25°C
6
5
4
» / //n
T /:‘iﬁ g
o
& ;/M%”
2 o Veeg=12V| |
= Veep=15V
1 —a—Veee=18V| |
—%<—Vceg=25V
‘+Vcca‘=3~3V
00 10 20 30 40 50 60
CL-pF
VCCA =12V

5-1. Typical Propagation Delay (A to B) vs Load Capacitance
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5-2. Typical Propagation Delay (A to B) vs Load Capacitance
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5-3. Typical Propagation Delay (A to B) vs Load Capacitance
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5-4. Typical Propagation Delay (A to B) vs Load Capacitance
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5-5. Typical Propagation Delay (A to B) vs Load Capacitance

¢ \
—0—Veeg =12V

5| | Veca=15V
—&—Vccg=18V
——Vcea=25V

41— —e—Vcea=33V

o

T 3 / ——
] 7 |
& /

2 .,J/ /2/1‘
— | ——
&%/

1

0

0 10 20 30 40 50 60
CL - pF
VCCA =2.5V

5-6. Typical Propagation Delay (A to B) vs Load Capacitance
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5.12 Typical Characteristics (continued)
Ta=25°C
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5-7. Typical Propagation Delay (A to B) vs Load Capacitance
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5-8. Typical Propagation Delay (A to B) vs Load Capacitance
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5-9. Typical Propagation Delay (A to B) vs Load Capacitance
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6 Parameter Measurement Information

2 xV
o & ceo TEST s1
R / O Open
From Output L P tpd Open
Under Test GND tpLZ/tpzL 2 xVeco
tpHz/tpzH GND
CL RL
(see Note A) I
LOAD CIRCUIT :1— tw ——
I
I I Veel
Input X Veeil2 XVC(;MZ
Vceo CL RL V1p oV
1.2V 15 pF 2k 01V VOLTAGE WAVEFORMS

1.5V£01V | 15pF 2kQ 0.1V PULSE DURATION

1.8V+015V 15 pF 2 kQ 015V

25V+0.2V 15 pF 2 kQ 015V

3V+i03V 2 kQ 0.3V
33V£03 15 pF Output Veen
Control

(low-level
enabling) oV

|
tpzL —P :4— —D: :4— tpz

I Vv
e —— Vg Output | || cco
Veco2 |
Input Veeil2 Vee/2 Waveform 1 I cco VoL + Vrp
| oV S1at2xVgco | ———— VoL

| | (see Note B)

[ I
teLH _H H_’I— tPHL tpzn _H I<_ —’I "— tPHz
| | Output | v
| ——— Von Waveform 2 Vou - Vip OH
Output Mz S1 at GND
VoL (see Note B) ov
VOLTAGE WAVEFORMS VOLTAGE WAVEFORMS
PROPAGATION DELAY TIMES 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.
All input pulses are supplied by generators having the following characteristics: PRR <10 MHz, Z5=50Q, dv/dt > 1 V/ns.
The outputs are measured one at a time, with one transition per measurement.
tpLz and tpyz are the same as {yjs.
tpzL and tpzy are the same as fgp,.
tpLH and tpy are the same as tpq.

Ve is the Vg associated with the input port.
Vcco is the Vg associated with the output port.

~TOmMmMODO

B 6-1. Load Circuit and Voltage Waveforms
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7 Detailed Description
7.1 Overview

The SN74AVCH8T245 is an 8-bit, dual supply noninverting bidirectional voltage level translator. Pins A1 through
A4, and the control pins (DIR and OE) are referenced to Vca, while pins B1 through B4 are referenced to Vcp.
Both the A port and B port can accept I/O voltages ranging from 1.2V to 3.6V. With OE set to low, a high on DIR
allows data transmission from Port A to Port B, and a low on DIR allows data transmission from Port B to Port A.
When OE is set to high, both Port A and Port B outputs are in the high-impedance state. For more information,
see AVC Logic Family Technology and Application.

7.2 Functional Block Diagram

o zglj} C%

21
B1
v l

\_\/_/

To Seven Other Channels

22

OE

7-1. Logic Diagram (Positive Logic)
7.3 Feature Description
7.3.1 Fully Configurable Dual-Rail Design

Both Vcca and Vg can be supplied at any voltage from 1.2V to 3.6V, making the device an excellent choice for
translating between any of the low voltage nodes: 1.2V, 1.8V, 2.5V, and 3.3V.

# 7-1. Typical Total Static Power Consumption (Icca + lccg)

V
Vees CceA UNIT
ov 1.2V 1.5V 1.8V 2.5V 3.3V
ov 0 <0.5 <0.5 <0.5 <0.5 <0.5
1.2V <0.5 <1 <1 <1 <1 1
1.5V <0.5 <1 <1 <1 <1 1
MA
1.8V <0.5 <1 <1 <1 <1 <1
2.5V <0.5 1 <1 <1 <1 <1
3.3V <0.5 1 <1 <1 <1 <1

7.3.2 Supports High-Speed Translation

SN74AVCH8T245 can support high data rate applications, which can be calculated from the maximum
propagation delay. This is also dependent on output load. The translated signal data rate can be up to 320Mbps
when both Vca and Vg are at least 1.8V.

7.3.3 Partial-Power-Down Mode Operation

lof circuitry disables the outputs, preventing damaging current backflow through the SN74AVCH8T245 when it is
powered down. Damaging current backflow can occur in applications where subsections of a system are
powered down (partial-power-down) to reduce power consumption.
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7.3.4 Bus-Hold Circuitry

Active bus-hold circuitry holds unused or undriven data inputs at a valid logic state, which helps with board
space savings and reduced component costs. Use of pull-up or pull-down resistors with the bus-hold circuitry is
not recommended. For more information, see Bus-Hold Circuit.

7.3.5 V¢ Isolation Feature

The V¢ isolation feature allows both ports to be in a high-impedance state if either Vca or Vecp are at GND (or
< 0.4V). For more information, see loz in the Electrical Characteristics. This feature prevents false logic levels
from being presented to either bus.

7.4 Device Functional Modes
¢ 7-2 lists the functional modes of the SN74AVCH8T245.
£ 7-2. Function Table (Each 8-Bit Section)

CONTROL INPUTS(™ OUTPUT CIRCUITS
OPERATION
OE DIR A PORT B PORT
L L Enabled Hi-Z B data to A bus
L H Hi-Z Enabled A data to B bus
H X Hi-Z Hi-Z Isolation

(1)

Input circuits of the data I/Os are always active.
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8 Application and Implementation

e

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 SN74AVCH8T245 device can be used in level-translation applications for interfacing devices or systems
operating at different interface voltages with one another. The SN74AVCH8T245 device is an excellent choice
for data transmission when direction is different. The maximum data rate can be up to 320Mbps when device

voltage power supply is more than 1.8V.

8.2 Typical Application

1.2V 3.3V
iOJ uF iOJ uF ;_TE 1pF
Vcea Vces
DIR
» OE
1.2V )
SN74AVCH8T245 3.3V
Controller System

> A1l B1 >

> A2 B2 >

A3 B3
> A4 B4 >
Data Data

> A5 B5 >

> A6 B6 >

> A7 B7 >

> A8 B8 >

GND GND GND
N
8-1. Typical Application Schematic
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8.2.1 Design Requirements
For this design example, use the parameters listed in 5% 8-1.

£ 8-1. Design Parameters

DESIGN PARAMETERS EXAMPLE VALUE
Input voltage 1.2V to 3.6V
Output voltage 1.2V to 3.6V

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 SN74AVCH8T245 device to determine the input
voltage range. For a valid logic high, the value must exceed the V| 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 SN74AVCH8T245 device is driving to determine the output
voltage range.

8.2.3 Application Curves

1.2V to 3.3V Voltage Translation(2.5MHz) -

Input(1.2V)

Output(3.3V)

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

8.3 Power Supply Recommendations

The design of the output-enable (OE) input circuit is referenced to VCCA so that all outputs are placed in the
high-impedance state when the OE input is high. To put the outputs in a high-impedance state 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
Veea and Veeg are fully ramped and stable. The current-sinking capability of the driver determines the minimum
value of the pullup resistor to Vcca.

Veea or Veeg can be powered up first. If the SN74AVCH8T245 is powered up in a permanently enabled state
(for example OE is always kept low), then pullup resistors are recommended at the input. Doing this allows for
proper, glitch-free, power-up. For more information, see Designing with SN4LVCXT245 and SN74LVCHXT245
Family of Direction Controlled Voltage Translators/Level-Shifters. In addition, the OE pin may be shorted to GND
if the application does not require use of the high-impedance state at any time.
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8.4 Layout

8.4.1 Layout Guidelines

For device reliability, TI recommends following the common printed-circuit board layout guidelines.

» Use bypass capacitors on power supplies.

* Use short trace lengths 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.

8.4.2 Layout Example

O VIA to Power Plane Polygonal Copper Pour

’

[ ’:l VIA to GND Plane (Inner Layer)

vV, Vees

Bypass Capacitor 9 Bypass Capacitor §

‘: :. ps Veea
Veca Vees | 16 .. g
Keep OE high until Vcca and
DIR Vees | 15 Vceg are powered up
From —
Controller > Al OE | 14
From A2 B1 |13 — s
Controller System
Fom A3 B2 | 12 — o
Controller System
From > A4 B3 |11 —> i
Controller System
Fom A5 B4 |10 — > I
Controller System
From ), A6 B5 |12 — -
Controller System
From A7 B6 |11 g
Controller System
From A8 B7 |10 s
Controller System
o To
4— . GND Bs | 10 — > ystem
4— Oy 12 | GND GND | 13 Oy —[>
SN74AVCH8T245
g 8-3. SN74AVCH8T245 Layout Example
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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, Designing with SN74LVCXT245 and SN74LVCHXT245 Family of Direction Controlled
Voltage Translators/Level-Shifters

» Texas Instruments, Bus-Hold Circuit

» Texas Instruments, AVC Logic Family Technology and Applications

» Texas Instruments, CMOS Power Consumption and Cpd Calculation

9.2 RFa A2 bOEHBHMERITMSHE

R A MDD EFHZDOWTOIBRENZ 32 T LD IZIE ., www.tij.co.jp DT /3o RELGL 7 4 V7 2 BIWTLIZS W, [@Fn] 27
Uo7 U TR Db, BRINIZT X TORBFERICEAT XAV AN HHZ TIAOZENTEET, ZHOFEMIC
DN, BETSNIZRF 2 A MG EN T DT EEZ Z T2,
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TRA A AL AV LAY E2E™ PR —h T F—TFAhE, TV =T RRRERE DRI L R T A M Ao
—IPLRGEN D EEGAZEN TEXAGI T, BEFEORIEERRZ LD, A OEME LIV T52L T, i T
XA R CGAZ LN TEET,

Vo 7STN5ar 7%, FERE IV BUROEE IS NAH DT, TNBIXTF TR A AV VLAY D
BERRERR TALDTIIRL, T L TR F R A AV ALY O RRE KM LSO TIEHVER A, T H R AR
WA DERGHEZRLTIESN,

9.4 Trademarks

THRP R AL AV ALY E2E™ is a trademark of Texas Instruments.

TRCOBEE L, TN T EE IIRELET,

9.5 HESNEICHT 5 EEEIE

ZD IC 1%, ESD IZho THEH T A RREMENRHVE S, T R AL AV LAV T, IC BB LR ISl E a2 o2&
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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

Orderable part number Status  Material type Package | Pins Package qty | Carrier RoOHS Lead finish/ MSL rating/ Op temp (°C) Part marking
@ @ ® Ball material Peak reflow ©)
@ )

74AVCH8T245DGVRG4 Active Production TVSOP (DGV) | 24 2000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 85 WP245
7T4AVCH8T245DGVRG4.A Active Production TVSOP (DGV) | 24 2000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 85 WP245
7T4AVCH8T245DGVRG4.B Active Production TVSOP (DGV) | 24 2000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 85 WP245
74AVCH8T245PWRG4 Active Production TSSOP (PW) | 24 2000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 85 WP245
74AVCH8T245RHLRG4 Active Production VQFN (RHL) | 24 1000 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 85 WP245
SN74AVCH8T245DGVR Active Production TVSOP (DGV) | 24 2000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 85 WP245
SN74AVCH8T245DGVR.A Active Production TVSOP (DGV) | 24 2000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 85 WP245
SN74AVCH8T245DGVR.B Active Production TVSOP (DGV) | 24 2000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 85 WP245
SN74AVCH8T245PW Active Production TSSOP (PW) | 24 60 | TUBE Yes NIPDAU Level-1-260C-UNLIM -40 to 85 WP245
SN74AVCH8T245PW.B Active Production TSSOP (PW) | 24 60 | TUBE Yes NIPDAU Level-1-260C-UNLIM -40 to 85 WP245
SN74AVCH8T245PWG4 Active Production TSSOP (PW) | 24 60 | TUBE Yes NIPDAU Level-1-260C-UNLIM -40 to 85 WP245
SN74AVCH8T245PWR Active Production TSSOP (PW) | 24 2000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 85 WP245
SN74AVCHB8T245PWR.A Active Production TSSOP (PW) | 24 2000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 85 WP245
SN74AVCH8T245PWR.B Active Production TSSOP (PW) | 24 2000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 85 WP245
SN74AVCH8T245RHLR Active Production VQFN (RHL) | 24 1000 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 85 WP245
SN74AVCH8T245RHLR.A Active Production VQFN (RHL) | 24 1000 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 85 WP245
SN74AVCH8T245RHLR.B Active Production VQFN (RHL) | 24 1000 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 85 WP245

@ status: For more details on status, see our product life cycle.

@ Material type: When designated, preproduction parts are prototypes/experimental devices, and are not yet approved or released for full production. Testing and final process, including without limitation quality assurance,
reliability performance testing, and/or process qualification, may not yet be complete, and this item is subject to further changes or possible discontinuation. If available for ordering, purchases will be subject to an additional
waiver at checkout, and are intended for early internal evaluation purposes only. These items are sold without warranties of any kind.

® RoHS values: Yes, No, RoHS Exempt. See the TI RoHS Statement for additional information and value definition.

® |ead finish/Ball material: Parts 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.

® msL rating/Peak reflow: The moisture sensitivity level ratings and peak solder (reflow) temperatures. In the event that a part has multiple moisture sensitivity ratings, only the lowest level per JEDEC standards is shown.
Refer to the shipping label for the actual reflow temperature that will be used to mount the part to the printed circuit board.
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® part marking: There may be an additional marking, which relates to the logo, the lot trace code information, or the environmental category of the part.

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

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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TAPE AND REEL INFORMATION
REEL DIMENSIONS TAPE DIMENSIONS
4 |+ KO [¢—P1—
L Regic oy Rogic e o T
o| |e o 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 0O O 0O 0O 0O 0 O0 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)
74AVCH8T245DGVRG4 | TVSOP | DGV 24 2000 330.0 12.4 6.9 5.6 1.6 8.0 12.0 Q1
SN74AVCH8T245DGVR | TVSOP | DGV 24 2000 330.0 12.4 6.9 5.6 1.6 8.0 12.0 Q1
SN74AVCH8T245PWR | TSSOP PW 24 2000 330.0 16.4 6.95 | 83 1.6 8.0 16.0 Q1
SN74AVCH8T245RHLR | VQFN RHL 24 1000 330.0 12.4 3.8 5.8 1.2 8.0 12.0 Q1
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TAPE AND REEL BOX DIMENSIONS
*All dimensions are nominal
Device Package Type |Package Drawing| Pins SPQ Length (mm) | Width (mm) | Height (mm)
74AVCH8T245DGVRG4 TVSOP DGV 24 2000 353.0 353.0 32.0
SN74AVCH8T245DGVR TVSOP DGV 24 2000 353.0 353.0 32.0
SN74AVCH8T245PWR TSSOP PW 24 2000 353.0 353.0 32.0
SN74AVCH8T245RHLR VQFN RHL 24 1000 367.0 367.0 35.0
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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)
SN74AVCH8T245PW PW TSSOP 24 60 530 10.2 3600 35
SN74AVCH8T245PW.B PW TSSOP 24 60 530 10.2 3600 35
SN74AVCH8T245PWG4 PW TSSOP 24 60 530 10.2 3600 35
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E 6.2 TYP
PIN 1 INDEX AREA
22x[0.65
] — == o
[ e
] 1
| 1
| 1 i
T — I—
| 1
| 1
| 1
| 1
(] — jzgi —t
B J 45 Fﬂ 24% 939

.19
4.3
S % [o10 [c[Als]

J

’ : GAGE PLANE
./ \
\ 1

]

;i
\\&,,/\ (0.15) TYPj ‘ I
SEE DETAIL A g Xl

\\.

DETAIL A
TYPICAL

4220208/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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EXAMPLE BOARD LAYOUT

PWO0O024A TSSOP - 1.2 mm max height
SMALL OUTLINE PACKAGE
24X (1.5) S\(KLMM
! | ‘ (R0.05) TYP
o | ot
|
|
|
LAND PATTERN EXAMPLE
EXPOSED METAL SHOWN
SCALE: 10X
SOLDER MASK METAL METAL UNDER /—SOLDER MASK
OPENING‘\ SOLDER MASK\ OPENING
EXPOSED METAL :\ 777777,7,}EXPOSED METAL
*H‘* 0.05 MAX *j 0.05 MIN
ALL AROUND ALL AROUND
NON-SOLDER MASK SOLDER MASK
DEFINED DEFINED
(PREFERRED) SOLDER MASK DETAILS

4220208/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
PWO0O024A TSSOP - 1.2 mm max height

SMALL OUTLINE PACKAGE

24X (0.45) |

R

SYMM

ORRE

[any
w

24X (1.5) SYMM
! j ‘ T ¢ (R0.05) TYP
| ‘
|
|
|
|
|
|
|
4
|
|
|
|
|
|
|
|
|

-

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

4220208/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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PACKAGE OUTLINE

DGVO0024A TVSOP - 1.2 mm max height
SMALL OUTLINE PACKAGE
6.6
eo TYP
PIN 1 INDEX
AREA
0
5.1
4.9 | —
NOTES
—]
—]
—]
12— 5
45 0.13
: 0.07® [c[A[B
a3 % oo [e[ale)
7 \
/ \,
\ | 1
‘ /
N (0.15) TYP
SEE DETAIL A
GAGE PLANE 1.2 MAX
i ]
o o X/$ J L 0.15
0°-8 0.05
DETAIL A
TYPICAL

4229221/A 12/2022

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.
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INSTRUMENTS
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EXAMPLE BOARD LAYOUT
DGVO0024A TVSOP - 1.2 mm max height

SMALL OUTLINE PACKAGE

24X (1.4) SYMM
24X (0.2) 1 . ¢
fil | ¢J 24
(S—T— ‘ (S—T—
22X (0.4) ] —I— | —I—
== |
=3 | % SYMM
} " _ __ _ ___ == —¢
—— | ——
—— ‘ ——
J,(:ﬁ:) | ——
I | —
12 :}:J i :}:J 13
LAND PATTERN EXAMPLE
EXPOSED METAL SHOWN
SCALE: 12X
SOLDER MASK METAL UNDER SOLDER MASK
OPENING‘\ METAL EDGE SOLDER MASK‘\ /70PENING

Y
*—— EXPOSED METAL

N
#L 0.05 MAX #L 0.05 MIN

EXPOSED METAL

ALL AROUND ALL AROUND
NON-SOLDER MASK SOLDER MASK
DEFINED DEFINED
(PREFERRED) SOLDER MASK DETAILS

4229221/A 12/2022

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
DGVO0024A TVSOP - 1.2 mm max height

SMALL OUTLINE PACKAGE

J

* [
—=
22X (0.4) 17 (:I:)

24X (1.4) SYMM

24X (0.2) ﬁ' . ‘ ¢
— } 2

|

|

|

|

|

.

|

|

J,:I:J |

(RO.05) TYP i

|

|

SOLDER PASTE EXAMPLE
BASED ON 0.125 mm THICK STENCIL
SCALE: 12X

4229221/A 12/2022

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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GENERIC PACKAGE VIEW
RGY 24 VQFN -1 mm max height

PLASTIC QUAD FLATPACK - NO LEAD

5.5 x 3.5 mm, 0.5 mm pitch

Images above are just a representation of the package family, actual package may vary.
Refer to the product data sheet for package details.

4203539-5/J
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PACKAGE OUTLINE

RHL0024A VQFN - 1 mm max height
PLASTIC QUAD FLATPACK- NO LEAD
g— U
A
/‘
PIN 1 INDEX AREA — |
5.6
5.4
!
1 MAX T
‘ j Llom e a4 SEATING PLANE
6.0 2.0520.1 "S[oos[c]
f—2x
s 24x 92 0.1)TYP
¢ 0.3
BN Wi ol W I
18X| 0.5 I
2 s VY] H,
T T \ ]
D) \ 21 -
2X SYMM D ‘ (:l
i5] ¢ T 405:01
D) | ]
| o
D) \ (G
L3 ] (s
2 b L 0.30
PIN 11D 1@ m Q Tt
(OPTIONAL) | —~li—4x02) $%‘%—VM
F—=t— 2X(0.55) ' 4225250/ 12/2024
NOTES:

1. Alllinear 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.

3. The package thermal pad must be soldered to the printed circuit board for optimal thermal and mechanical performance.
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INSTRUMENTS
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EXAMPLE BOARD LAYOUT
RHLO024A VQFN - 1 mm max height
PLASTIC QUAD FLATPACK- NO LEAD

1 (3.3) |
i (2.05) i
t—i 2X (1.5) 4-1
i SYMM i
| 1‘ P — Q P — ‘ !
24X (0.6) () ‘ N ( ‘
| ‘,,‘TLf‘f,‘ S _
meny | T
18X (0.5) I ‘ m===s | m==== %

SOLDER MASK
OPENING

METAL UNDER
SOLDER MASK

(@0.2) VIA
TYP

(RO.05) TYP

2X (0.55) —————f=—|

LAND PATTERN EXAMPLE
EXPOSED METAL SHOWN

SCALE: 18X
0.07 MIN SOLDER MASK
0.07 MAX
ALL AROUND ——‘ h ALL AROUND t[ OPENING
EXPOSED METAL | ( EXPOSED METAL
C T~ | — METAL 153
SOLDERMASK = (L) METAL UNDER
OPENING —= SOLDER MASK
NON SOLDER MASK SOLDER MASK
DEFINED DEFINED
(PREFERRED) " SOLDER MASK DETAILS 4225250/B 12/2024

NOTES: (continued)

4. This package is designed to be soldered to a thermal pad on the board. For more information, see Texas Instruments literature
number SLUA271 (www.ti.com/lit/slua271).

5. Vias are optional depending on application, refer to device data sheet. If any vias are implemented, refer to their locations shown
on this view. It is recommended that vias under paste be filled, plugged or tented.
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RHL0024A

EXAMPLE STENCIL DESIGN
VQFN - 1 mm max height

PLASTIC QUAD FLATPACK- NO LEAD

24X (0.6)

24X (0.24) 3

(3.3) |

(2.05) |

i 2X (1.5) i !
SYMM ‘

|
1
|

2z —

InSRiRSAs

2X (0.55) ————f=—~]

SOLDER PASTE EXAMPLE
BASED ON 0.125 mm THICK STENCIL

EXPOSED PAD
80% PRINTED COVERAGE BY AREA
SCALE: 18X

‘ T ‘ / TYP
5 L _ 77i ,,,,,,,,,,,, _

A

4225250/B 12/2024

NOTES: (continued)

6. 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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