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5 Pin Configuration and Functions

5-1. GRG/ZRG, NMU Package 83-Pin LFBGA, nFBGA Top View
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£ 5-1. Pin Assignments

1 2 3 4 5 6
A 6 OE 50E 4 OE 30E 2 0OE 10E
B 1B1 1B2 Vees Veea 1A2 1A1
Cc 1B3 1B4 GND GND 1A4 1A3
D 2B1 2B2 Vees Veea 2A2 2A1
E 2B3 2B4 GND GND 2A4 2A3
F 3B1 3B2 GND GND 3A2 3A1
G 3B3 3B4 GND 3A4 3A3
H 4B1 4B2 Vees Veea 4A2 4A1
J 4B3 4B4 GND GND 4A4 4A3
K 5B1 5B2 GND GND 5A2 5A1
L 5B3 5B4 Vees Veea 5A4 5A3
M 6B1 6B2 GND GND 6A2 6A1
N 6B3 6B4 Vees Veea 6A4 6A3
P 6DIR 5DIR 4DIR 3DIR 2DIR 1DIR
# 5-2. Pin Functions
PIN
110 DESCRIPTION
NO. NAME
~— Tri-State output-mode enables. Pull OE high to place all outputs in Tri-State
A1 6 OE Input
mode. Referenced to V¢ca.
A2 50F Input Tri-State output-mode enables. Pull OE high to place all outputs in Tri-State
mode. Referenced to V¢ca.
A3 4OE Input Tri-State output-mode enables. Pull OE high to place all outputs in Tri-State
mode. Referenced to V¢ca.
A4 30E Input Tri-State output-mode enables. Pull OE high to place all outputs in Tri-State
mode. Referenced to V¢ca.

Copyright © 2021 Texas Instruments Incorporated

Product Folder Links: SN74AVCH24T245

Submit Document Feedback

3


https://www.tij.co.jp
https://www.tij.co.jp/product/jp/sn74avch24t245?qgpn=sn74avch24t245
https://www.tij.co.jp/jp/lit/pdf/JAJSJL1
https://www.ti.com/feedbackform/techdocfeedback?litnum=JAJSJL1C&partnum=SN74AVCH24T245
https://www.tij.co.jp/product/jp/sn74avch24t245?qgpn=sn74avch24t245

SN74AVCH24T245
JAJSJL1C — AUGUST 2004 — REVISED AUGUST 2020

13 TEXAS

INSTRUMENTS

www.tij.co.jp

# 5-2. Pin Functions (continued)

e PIN e 110 DESCRIPTION
A5 2 OE Input Hgﬁ;?tsei::;;l;tégjo&e\?;:ﬁIes. Pull OE high to place all outputs in Tri-State
A6 10E Input Hgﬁ;?tsec;:’;zl;tégog)eve;:ﬁIes. Pull OE high to place all outputs in Tri-State
B1 1B1 Input/Output Referenced to Vg

B2 1B2 Input/Output Referenced to V.

B3 Vees — B-port supply voltage. 1.2V £ Vccg 3.6 V.
B4 Veea — A-port supply voltage. 1.2V £ Vgca<3.6 V.
B5 1A2 Input/Output Referenced to Vca.

B6 1A1 Input/Output Referenced to Vca.

C1 1B3 Input/Output Referenced to V.

C2 1B4 Input/Output Referenced to Vcp.

C3 GND — Ground.

C4 GND — Ground.

C5 1A4 Input/Output Referenced to Vca.

C6 1A3 Input/Output Referenced to Vca.

D1 2B1 Input/Output Referenced to Vg

D2 2B2 Input/Output Referenced to V.

D3 Vees — B-port supply voltage. 1.2V <Vgcg 3.6 V.
D4 Veea — A-port supply voltage. 1.2V <Vgca<3.6 V.
D5 2A2 Input/Output Referenced to Vca.-

D6 2A1 Input/Output Referenced to Vgca.

E1 2B3 Input/Output Referenced to V.

E2 2B4 Input/Output Referenced to Vcp.

E3 GND — Ground.

E4 GND — Ground.

E5 2A4 Input/Output Referenced to Vca.

E6 2A3 Input/Output Referenced to Vca.-

F1 3B1 Input/Output Referenced to Vi

F2 3B2 Input/Output Referenced to V.

F3 GND — Ground.

F4 GND — Ground.

F5 3A2 Input/Output Referenced to Vca.

F6 3A1 Input/Output Referenced to Vca.

G1 3B3 Input/Output Referenced to V.

G2 3B4 Input/Output Referenced to Vg

G4 GND — Ground.

G5 3A4 Input/Output Referenced to Vgca.

G6 3A3 Input/Output Referenced to Vca.

H1 4B1 Input/Output Referenced to Vcp.

H2 4B2 Input/Output Referenced to Vcp.

H3 Vees — B-port supply voltage. 1.2V <Vgcg 3.6 V.
H4 Veea — A-port supply voltage. 1.2V <Vgca<3.6 V.
H5 4A2 Input/Output Referenced to Vca.-

H6 4A1 Input/Output Referenced to Vca.-
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# 5-2. Pin Functions (continued)

PIN 110 DESCRIPTION
NO. NAME
J1 4B3 Input/Output Referenced to V.
J2 4B4 Input/Output Referenced to Vcp.
J3 GND — Ground.
J4 GND — Ground.
J5 4A4 Input/Output Referenced to Vca.
J6 4A3 Input/Output Referenced to Vca.
K1 5B1 Input/Output Referenced to Vg
K2 5B2 Input/Output Referenced to V.
K3 GND — Ground.
K4 GND — Ground.
K5 5A2 Input/Output Referenced to Vca.-
K6 5A1 Input/Output Referenced to Vgca.
L1 5B3 Input/Output Referenced to V.
L2 5B4 Input/Output Referenced to Ve
L3 Vees — B-port supply voltage. 1.2 V £ Veg < 3.6 V.
L4 Veea — A-port supply voltage. 1.2V < Veca<3.6 V.
L5 5A4 Input/Output Referenced to Vca.
L6 5A3 Input/Output Referenced to Vca.-
M1 6B1 Input/Output Referenced to Vg
M2 6B2 Input/Output Referenced to V.
M3 GND — Ground.
M4 GND — Ground.
M5 6A2 Input/Output Referenced to Vca.
M6 6A1 Input/Output Referenced to Vca.
N1 6B3 Input/Output Referenced to V.
N2 6B4 Input/Output Referenced to Vcp.
N3 Vees — B-port supply voltage. 1.2V < Vccg 3.6 V.
N4 Veea — A-port supply voltage. 1.2V < Vgca<3.6 V.
N5 6A4 Input/Output Referenced to Vca.
N6 6A3 Input/Output Referenced to Vca.
P1 6DIR Input Direction-control signal. Referenced to V¢ca.
P2 5DIR Input Direction-control signal. Referenced to V¢ca.
P3 4DIR Input Direction-control signal. Referenced to V¢ca.
P4 3DIR Input Direction-control signal. Referenced to Vca.
P5 2DIR Input Direction-control signal. Referenced to Vca.
P6 1DIR Input Direction-control signal. Referenced to V¢ca.
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6 Specifications
6.1 Absolute Maximum Ratings

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

MIN MAX| UNIT
Veca Supply voltage range -0.5 46 \Y
Vceos
1/0 ports (A port) -0.5 4.6
\2 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 Voltage range applied to any output in the high or low state(®) () A port 05 Voca * 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 each Vcca, Veeg, and GND +100 mA
8)a  Package thermal impedance(®) GRG/ZRG package 50| °C/W
Tstg Storage temperature range —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.

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

6.2 ESD Ratings

VALUE UNIT

o Human-body model (HBM), per ANSI/ESDA/JEDEC JS-001" +8000
V esp)y  Electrostatic discharge - — Vv
Charged-device model (CDM), per JEDEC specification JESD22-C1012 +1000

6 Submit Document Feedback Copyright © 2021 Texas Instruments Incorporated

Product Folder Links: SN74AVCH24T245


https://www.tij.co.jp/product/jp/sn74avch24t245?qgpn=sn74avch24t245
https://www.tij.co.jp/jp/lit/pdf/JAJSJL1
https://www.tij.co.jp
https://www.ti.com/feedbackform/techdocfeedback?litnum=JAJSJL1C&partnum=SN74AVCH24T245
https://www.tij.co.jp/product/jp/sn74avch24t245?qgpn=sn74avch24t245

13 TEXAS

INSTRUMENTS

www.tij.co.jp

SN74AVCH24T245
JAJSJL1C — AUGUST 2004 — REVISED AUGUST 2020

6.3 Recommended Operating Conditions

1)) @) (4) () Veal Vceo MIN MAX| UNIT
Veea Supply voltage 1.2 3.6 \Y
Veer Supply voltage 1.2 3.6 \%
1.2Vt01.95V Vcer % 0.65
Vig High-level Data inputs() 195V1027V 1.6 Vv
input voltage
27Vto36V 2
1.2Vto1.95V Vcer x 0.35
Vi Low-level Data inputs®) 1.95Vt02.7V 07| v
input voltage
27Vto36V 0.8
12Vt01.95V Veea % 0.65
High-level DIR
ViH input voltage (referenced to Vcga)® 1.95Vio27V 1.6 v
27Vto36V 2
1.2Vt0o1.95V Veea x 0.35
Low-level DIR
Vi input voltage (referenced to Vgcp)® 1.95Vio2.7Vv 0.7 v
27Vto36V 0.8
\ Input voltage 3.6 \Y
Active state A
Vo Output voltage ceo Vv
3-state 3.6
1.2V -3
14t0 1.6V -6
lon High-level output current 1.65Vt0o1.95V -8 mA
23Vto27V -9
3Vto3.6V -12
1.2V
14t0 16V
loL Low-level output current 1.65Vt01.95V mA
23Vto27V
3Vto3.6V 12
At/Av Input transition rise or fall rate ns/\V
Ta Operating free-air temperature -40 85 °C

M
(2
(©)

4)
®)

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

Vo is the Vi 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, literature number SCBA004.

For V¢, values not specified in the data sheet, Vg min = Vg x 0.7V, V). max = Vg x 0.3 V.
For V¢ values not specified in the data sheet, V\y min = Vgca %X 0.7V, V). max = Vgea X 0.3 V.
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6.4 Thermal Information

SN74AVCH24T245
THERMAL METRIC(") GRG ZRG NMU UNIT
83 83 83
R aua Junction-to-ambient thermal resistance 38.1 38.1 44.3 °C/W
Junction-to-case (top) thermal o
R auc(top) resistance 22.8 22.8 24.5 C/wW
R gy Junction-to-board thermal resistance 17.0 17.0 29.1 °C/W
Junction-to-top characterization 0.44 044 05 “c/W
vt parameter : . :
Junction-to-board characterization o
W B parameter 16.9 16.9 29.2 C/w

(1)  For more information about traditional and new thermal metrics, see the Semiconductor and IC package thermal metrics application
report.
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6.5 Electrical Characteristics

over recommended operating free-air temperature range (unless otherwise noted)(®) (6)

Ta=25°C —40°C to 85°C
PARAMETER TEST CONDITIONS Veea Vees UNIT
MIN TYP MAX MIN MAX
lon = =100 pA 12Vt036V | 1.2Vt03.6V Veco — 0.2
lon = =3 mA 12V 12V 0.95
lon = -6 mA 14V 14V 1.05
Vo V=V \Y
lon = -8 MA 1.65V 1.65V 1.2
lon = -9 mA 23V 2.3V 1.75
lo = —12 mA 3V 3V 2.3
loL = 100 pA 12Vt036V | 12Vt03.6V 0.2
loL = 3 mA 12V 12V 0.15
loL = 6 mA 14V 14V 0.35
VoL V=V \%
loL = 8 mA 1.65V 1.65V 0.45
loL = 9 mA 2.3V 2.3V 0.55
loL = 12 mA 3V 3V 0.7
I ﬁgﬂirso' V| = Veea or GND 12V1t036V | 1.2Vt036V $0.025 +0.25 1| pA
V=042V 12V 12V 25
V,=0.49V 14V 14V 15
g V,=0.58V 1.65V 1.65V 25 HA
V=07V 2.3V 2.3V 45
V,=0.8V 3.3V 33V 100
V,=0.78 V 12V 12V 25
V,=0.91V 1.4V 14V -15
gy @ V=107V 1.65V 1.65V 25 bA
V=16V 2.3V 23V —45
V=2V 33V 33V -100
12V 12V 50
16V 16V 125
Lo @ V=0 to Ve 1.95V 1.95V 200 pA
27V 2.7V 300
36V 36V 500
12V 12V -50
16V 16V -125
lsno @ V=0 to Veg 1.95V 1.95V -200 HA
27V 2.7V -300
36V 36V -500
A port oV 0t0 3.6V 0.1 15
loft ViorVo=01t03.6V HA
B port 0to3.6V oV + kS 5
g‘o‘l’_{ B Vo=Veggor  |OE= Vi 36V 36V 105 125 +5
‘oz 5 port \(?|N=D\}oo| orGND |OE = ov 36V 5| M
A port don't care 36V oV 5
12Vt036V | 12Vt03.6V 40
lcca V| = Vg or GND, I = 0 oV 36V 5| pA
36V oV 40
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6.5 Electrical Characteristics (continued)

over recommended operating free-air temperature range (unless otherwise noted)®) (6)

Ta=25°C -40°C to 85°C
PARAMETER TEST CONDITIONS Veea Vees UNIT
MIN  TYP MAX MIN MAX
1.2Vt036V | 12V103.6V 40
lcce V| =V or GND, lo= 0 oV 3.6V 40 A
36V ov -5
loca + lccs V| = Vg or GND, Ip = 0 12V1036V [ 12Vt036V 75| A
c |Contol v =33V orGND 33V 33V 35 pF
inputs
Cio QO?{B Vo =33V or GND 33V 33V 7 pF

(1)  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.

(2) 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
V¢ and then lowering it to V)4 min.

(3)  An external driver must source at least Igp o to switch this node from low to high.

(4) An external driver must sink at least IgyHo to switch this node from high to low.

(5) Ve is the V¢ associated with the input port.

(6) Vcco is the V¢ associated with the output port.

(7)  Forl/O ports, the parameter loz includes the input leakage current.

6.6 Switching Characteristics

over recommended operating free-air temperature range, Vgca = 1.2 V (see [X] 7-1)

V =12V | V =15V | V =18V | V, =25V | V =33V
PARAMETER FROM TO ccB ccB ccB ccB ccB UNIT
(INPUT) (OUTPUT) TYP TYP TYP TYP TYP
t 4.1 3.3 3 2.8 3.2
PLA A B ns
tpHL 4.1 3.3 3 2.8 3.2
t 4.4 4 3.8 3.6 3.5
PLH B A ns
tpuL 4.4 4 3.8 36 3.5
t 6.4 6.4 6.4 6.4 6.4
Pzi OE A ns
tpzL 6.4 6.4 6.4 6.4 6.4
! 6 4.6 4 3.4 3.2
Pn OE B ns
tpzL 6 46 4 34 3.2
t 6.6 6.6 6.6 6.6 6.8
Pz OE A ns
tpLz 6.6 6.6 6.6 6.6 6.8
! 6 4.9 4.9 4.2 5.3
PHz OE B ns
tpLz 6 49 49 42 5.3
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6.7 Switching Characteristics

over recommended operating free-air temperature range, Vecca = 1.5V £ 0.1V (see [X] 7-1)

- Veeg=1.5V Veecg=1.8V Veeg =2.5V Veeg =3.3V
FROM TO Veeg =12V 01V +0.15V 0.2V 0.3V
PARAMETER (NPUT) | (OUTPUT) UNIT

TYP MIN MAX MIN MAX MIN MAX MIN MAX

tpLn 3.6 0.5 6.2 05 52| 05 4.1 05 37
A B ns

terL 36 0.5 6.2 05 52| 05 41 05 37

teLn 33 05 6.2 05 59| 05 56 05 55
B A ns

tpHL 33 05 6.2 05 59| 05 56 05 55

t 4.3 1 10.1 1 10.1 1 10.1 1 10.1
PzH OE A ns

tpzL 4.3 1 101 1 10.1 1101 1 1041

tpzy _ 5.6 1 101 0.5 8.1 0.5 5.9 0.5 5.2
OE B ns

tpz1 5.6 1101 05 81| 05 59 05 52

tppz _ 45 15 9.1 15 9.1 15 9.1 15 91
OE A ns

tpLz 45 15 9.1 15 9.1 15 9.1 15 9.1

torz _ 55 15 8.7 15 75 1 6.5 1 6.3
OE B ns

tpz 55 15 8.7 15 75 1 6.5 1 6.3

6.8 Switching Characteristics
over recommended operating free-air temperature range, Vcca = 1.8 V£ 0.15V (see [X] 7-1)
- VCCB =15V VCCB =1.8V VCCB =25V VCCB =33V
FROM TO Veeg =12V 0.1V +0.15V +0.2V +0.3V
PARAMETER (NPUT) | (OUTPUT) £ £ t t UNIT

TYP MIN MAX MIN MAX MIN MAX MIN MAX

teLn 34 0.5 5.9 0.5 48 05 37 05 33
A B ns

tpHL 34 0.5 5.9 0.5 4.8 05 37 05 33

tpLH 0.5 5.2 0.5 48 05 45 05 44
B A ns

tppL 0.5 5.2 0.5 4.8 05 45 05 44

f 3.4 1 7.8 1 7.8 1 7.8 1 7.8
PzH OE A ns

tpz1 34 1 7.8 1 7.8 1 7.8 1 78

tpzi _ 5.4 1 9.2 0.5 74 05 53 05 45
OE B ns

tpzL 5.4 1 9.2 0.5 74 05 53 05 45

tprz _ 4.2 15 7.7 15 7.7 15 77 15 77
OE A ns

tpLz 4.2 15 7.7 15 7.7 15 77 15 77

t 5.2 1.5 8.4 15 71 1 59 1 57
PHz OE B ns

tpLz 5.2 15 8.4 15 71 1 5.9 1 5.7
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6.9 Switching Characteristics

over recommended operating free-air temperature range, Vecca =2.5V £ 0.2 V (see [X] 7-1)

_ Veeg=1.5V Veecg=1.8V Veeg =2.5V Veeg =3.3V
FROM TO Vecg =12V 0.1V +0.15V 0.2V 0.3V
PARAMETER (NPUT) | (OUTPUT) UNIT
TYP MIN MAX MIN MAX MIN MAX MIN MAX
teL 3.2 0.5 5.6 0.5 45 0.5 3.3 05 28
A B ns
teHL 32 0.5 5.6 0.5 45 0.5 33 05 28
teLH 26 0.5 41 0.5 37 0.5 33 05 32
B A ns
touL 2.6 0.5 41 0.5 37 0.5 3.3 05 3.2
tezn _ 25 0.5 5.3 0.5 5.3 0.5 5.3 05 53
OE A ns
tpzL 2.5 0.5 5.3 0.5 5.3 0.5 5.3 05 53
tpzu _ 5.2 0.5 9.4 0.5 7.3 0.5 5.1 05 45
OE B ns
tpzL 5.2 0.5 9.4 0.5 7.3 0.5 5.1 05 45
{ 3 1 6.1 1 6.1 1 6.1 1 6.1
Pz OE A ns
tpLz 3 1 6.1 1 6.1 1 6.1 1 6.1
{ 5 1 7.9 1 6.6 1 6.1 1 5.2
Pz OE B ns
tpLz 5 1 7.9 1 6.6 1 6.1 1 52
6.10 Switching Characteristics
over recommended operating free-air temperature range, Vecca = 3.3V £ 0.3 V (see [X] 7-1)
- Veeg=1.5V Veeg=1.8V Veecg =2.5V Veeg=3.3V
FROM TO Vees =12V +0.1V +0.15V 0.2V +0.3V
PARAMETER (INPUT) | (OUTPUT) = = e = UNIT
TYP MIN MAX MIN MAX MIN MAX| MIN MAX
teLn 32 0.5 55 0.5 44 05 32| 05 27
A B ns
tppL 3.2 0.5 5.5 0.5 4.4 0.5 32| 05 27
tpLn 2.8 0.5 3.7 0.5 3.3 0.5 28| 05 27
B A ns
topL 2.8 0.5 37 0.5 3.3 0.5 28| 05 27
tpzn _ 2.2 0.5 43 0.5 4.2 0.5 41| 05 4
OE A ns
tpzL 2.2 0.5 43 0.5 4.2 0.5 41| 05 4
tpzn _ 5.1 0.5 9.3 0.5 7.2 0.5 49| 05 4
OE B ns
tezL 5.1 0.5 9.3 0.5 7.2 05 49| 05 4
1! 3.4 0.5 5 0.5 5 0.5 5 0.5 5
Pz OE A ns
tpLz 34 0.5 5 0.5 5 0.5 5/ 05 5
1! 49 1 7.7 1 6.5 1 5.2 0.5 5
PRz OE B ns
tpLz 4.9 1 77 1 6.5 1 52| 05 5
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6.11 Typical Characteristics

6 \
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6-1. Propagation Delay vs Load Capacitance
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7 Parameter Measurement Information

O 2 X VCCO
o0
From Output pen
Under Test GND
(see Note A)
Veeo C, R, Vip
12V 15 pF 2kQ 01V
1.5V+01V 15 pF 2kQ 01V
1.8V+0.15V 15 pF 2kQ 015V
25V+0.2V 15 pF 2kQ 0.15V
33V+03V 15 pF 2kQ 0.3V

Input 711 Veel2

Tooy —€—»

! U Von
Output Vecol2 Vecol2
Vou
VOLTAGE WAVEFORMS
PROPAGATION DELAY TIMES

A. C_includes probe and jig capacitance.

TEST $1
Toa Open
tpiltpz1 2xVeco
tpuz/tezn GND

— t, —>

1
X ! Vea
Input X Veel/2 XVCC,IZ
oV
VOLTAGE WAVEFORMS
PULSE DURATION
Output VCCA
Control
(low-level
bli
enabling) oV
Output Veeo
Waveform 1
S1at2xV, Vv
(see Note B) oL
Output
Waveform 2 Von
S1 at GND
(see Note B)
oV

VOLTAGE WAVEFORMS
ENABLE AND DISABLE TIME

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. Allinput pulses are supplied by generators having the following characteristics: PRR < 10 MHz, Zg = 50 Q, dv/dt =

1 V/ns.

tpLz and tpyz are the same as tgjs.

tpzL and tpzy are the same as tgp.

tpLH and tpy are the same as tpg.

Vg is the V¢ associated with the input port.
Vcco is the V¢ associated with the output port.

—TITemmo

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

B4 7-1. Load Circuit and Voltage Waveforms
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8 Detailed Description

8.1 Overview

The SN74AVCH24T245 is a 16-bit, dual-supply noninverting bidirectional voltage level translation. Pins A and
control pins (DIR and OE) are supported by Vsca and pins B are supported by Vocg. The A port can accept 1/0
voltages ranging from 1.2 V to 3.6 V, while the B port can accept I/O voltages from 1.2 V to 3.6 V. A high on DIR

allows data transmission from A to B 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 A and B are in the high-impedance state.

This device is fully specified for partial-power-down applications using off output current (l¢).

The V¢ isolation feature ensures that if either V¢ input is at GND, both ports are put in a high-impedance
state.

Active bus-hold circuitry holds unused or undriven inputs at a valid logic state. Use of pullup or pulldown
resistors with the bus-hold circuitry is not recommended.

8.2 Functional Block Diagram

P6 5
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Gl
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]
[

10E 20E
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1A1 ——4¢ 2A1 ——4
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~
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K
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<
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4

\_v_/ \_\/_/

To Three Other Channels To Three Other Channels

4DIR 8
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]
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A4 A3

30E 40E
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8.3 Feature Description
8.3.1 Fully Configurable Dual-Rail Design Allows Each Port to Operate Over the Full 1.2-V to 3.6-V Power-
Supply Range

Both Veca and Vg can be supplied at any voltage from 1.2 V to 3.6 V which makes the device suitable for
translating between any of the low voltage nodes (1.2V, 1.8V, 2.5V, and 3.3 V).

8.3.2 Partial-Power-Down Mode Operation

This device is fully specified for partial-power-down applications using off output current (lo5). The I circuitry will
prevent backflow current by disabling 1/0 output circuits when device is in partial power-down mode.

8.3.3 V¢ Isolation

The V¢ isolation feature ensures that if either Vca or Vg are at GND, both ports will be in a high-impedance
state (lpz). This prevents false logic levels from being presented to either bus.

8.3.4 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. See the Bus-Hold Circuit application note for more details. (SCLA015).

Note that the bus-hold circuitry always remains active when the corresponding supply is present (i.e. B port bus-
hold circuits are active when Vg is present, and A port bus-hold circuits are active when V¢cp is present). The
bus hold circuitry is also active even when the device is in a partial power down state or when the output enable
pin is used to place all outputs into high impedance.

8.4 Device Functional Modes

The SN74AVCH24T245 is a voltage level translator that can operate from 1.2 V t0 3.6 V (V¢ca) and 1.2 V to 3.6
V (Vceg)- The signal translation between 1.2 V and 3.6 V requires direction control and output enable control.
When OE is low and DIR is high, data transmission is from A to B. When OE is low and DIR is low, data
transmission is from B to A. When OE is high, both output ports will be high-impedance.

R 8-1. Function Table
(Each 4-Bit Section)

INPUTS
OPERATION
OE DIR

L L B datato A
bus

L H A datato B
bus

H X Isolation
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9 Application and Implementation

Note

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,

9.1 Application Information

The SN74AVCH24T245 device can be used in level-shifting applications for interfacing devices and addressing
mixed voltage incompatibility. The SN74AVCH24T245 device is ideal for data transmission where direction is
different for each channel.

9.2 EnableTimes
Calculate the enable times for the SN74AVCH24T245 using the following formulas:

tpz (DIR to A) = tp 7 (DIR to B) + tp (B to A) 1)
tpz1 (DIR to A) = tpyz (DIR to B) + tppy, (B to A) @)
tpz (DIR t0 B) = tp 7 (DIR to A) + tp 1 (A to B) 3)
tpz1 (DIR to B) = tpyz (DIR to A) + tpyy (A to B) @)

In a bidirectional application, these enable times provide the maximum delay from the time the DIR bit is
switched until an output is expected. For example, if the SN74AVCH24T245 initially is transmitting from A to B,
then the DIR bit is switched; the B port of the device must be disabled before presenting it with an input. After the
B port has been disabled, an input signal applied to it appears on the corresponding A port after the specified
propagation delay.
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9.3 Typical Application

9.3.1 Design Requirements

This device uses drivers which are enabled depending on the state of the DIR pin. The designer must know the
intended flow of data and take care not to violate any of the high or low logic levels. Unused data inputs must not
be floating, as this can cause excessive internal leakage on the input CMOS structure. Tie any unused input and
output ports directly to ground.

For this design example, use the parameters listed in the Electrical Characteristics.

1.8V 33V
0.1 pF 0.1 pF
Vcea vces
1DIR/2DIR/3DIR/
4DIR/5DIR/6DIR
p| 10E/OE/SOE)
40E/50E/60E
1.8-V 3.3-V
Controller SN74AVC(H)24T245 System
P 1A1/1A2/1A3/1A4 1B1/1B2/1B3/1B4 P
P 2A1/2A2/2A3/2A4 2B1/2B2/2B3/2B4 4
P 3A1/3A2/3A3/3A4 3B1/3B2/3B3/3B4 >
P 4A1/4A2/4A3/4A4 4B1/4B2/4B3/4B4 >
Data Data
P 5A1/5A2/5A3/5A4 5B1/5B2/5B3/5B4 P
P 6A1/6A2/6A3/6A4 6B1/6B2/6B3/6B4 P
GND GND GND

9-1. Application Schematic

# 9-1. Design Parameters

DESIGN PARAMETER EXAMPLE VALUE
Input voltage range 1.2Vto 36V
Output voltage range 1.2Vto36V

9.3.2 Detailed Design Procedure

To begin the design process, determine the following:
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9.3.2.1 Input Voltage Ranges

Use the supply voltage of the device that is driving the SN74AVCH24T245 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.

9.3.2.2 Output Voltage Range

Use the supply voltage of the device that the SN74AVCH24T245 device is driving to determine the output

voltage range.

9.3.3 Application Curve

1.2V to 3.3V Voltage Translation(2.5MHz)

Input (1.2 V)

— Output (3.3 V)

@ 200V

J(200ns 2.50G5/s

—120v)

Eq 9-2. Translation Up (1.2 V to 3.3 V) at 2.5 MHz
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10 Power Supply Recommendations

The SN74AVCH24T245 device uses two separate configurable power-supply rails, Vcca and Veeg. VCCA
accepts any supply voltage from 1.2 V to 3.6 V and V¢cg accepts any supply voltage from 1.2 V to 3.6 V. The A
port and B port are designed to track Vcca and Vecp, respectively, allowing for low-voltage bidirectional
translation between any of the 1.2-V, 1.5-V, 1.8-V, 2.5-V and 3.3-V 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 Vca through a pullup resistor and must not be enabled until
Veea and Vg are fully ramped and stable. The minimum value of the pullup resistor to Veca is determined by
the current-sinking capability of the driver.

11 Layout
11.1 Layout Guidelines

To ensure reliability of the device, following common printed-circuit-board layout guidelines is recommended.

* Bypass capacitors must be used on power supplies.

» Short trace lengths must be used to avoid excessive loading.

» Place 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.

11.2 Layout Example

0.8mm
pitch

0.50mm dia.

solder mask
0.350mm opening
Dia. Pad
% 0.254mm
0.125mm dia. hole

Trace

N
E 11-1. BGA Layout Example
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12 Device and Documentation Support
12.1 Documentation Support
12.2 Related Documentation

For related documentation, see the following:

12.3 Trademarks
TRCOBEE L, TN TR EE IIRBLET,
124 BHBETRNEICBET 5 EEEE

ZDIC X, ESD L~ THHE T2 BN HVE T, TF T A AL AV LA VT | IC 2O BRITITH T OB A O L
A EHERLET, IELVY ESD #R A LOAWE | T A REAB T 2R ENBHVET,

Aiad\ ESD (2 LBRERIE, DT DRI FH57 A AD e R IR CHIGITDT=D £, W72 IC DA /STA—S DT
WAL T D72 CARSITODHARRD AN FTREMEA S 2720 | A FEEL LT <o TNET,

12.5 Glossary

TI Glossary This glossary lists and explains terms, acronyms, and definitions.

13 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 ©)
@ ©)
SN74AVCH24T245NMUR Active Production NFBGA (NMU) | 83 1000 | LARGE T&R Yes SNAGCU Level-3-260C-168 HR -40to 85 2CQW
SN74AVCH24T245NMUR.B Active Production NFBGA (NMU) | 83 1000 | LARGE T&R Yes SNAGCU Level-3-260C-168 HR -40to 85 2CQW

@ 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 Tl RoHS Statement for additional information and value definition.

@ Lead 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.

© 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 TI'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. TI 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 OUTLINE

NMUOOQS83A NFBGA - 1 mm max height
PLASTIC BALL GRID ARRAY
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A
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¢ 4225827/B  03/2020
NOTES: NanoFree is a trademark of Texas Instruments.

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.
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EXAMPLE BOARD LAYOUT
NMUOO83A NFBGA - 1 mm max height
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LAND PATTERN EXAMPLE
SCALE: 10X

0.05 MAX

0.05 MIN
ALL AROUND
ALL AROUND [‘ os METAL UNDER
EXPOSED _
— - \\/ SOLDER MASK
r/ |
\ / /

@ METAL
SOLDERMASK __—"

““__ (80.25) EXPOSED _~~=—X_  (20.25)

OPENING METAL METAL SOLDER MASK
OPENING
NON- SOLDER MASK
DEFINED SOLDER MASK
(PREFERRED) DEFINED
SOLDER MASK DETAILS
NOT TO SCALE 4225827/B  03/2020

NOTES: (continued)

3. Final dimensions may vary due to manufacturing tolerance considerations and also routing constraints. Refer to Texas Instruments
Literature number SNVA009 (www.ti.com/lit/snva009).
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EXAMPLE STENCIL DESIGN
NMUOOQOS83A NFBGA - 1 mm max height
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SOLDER PASTE EXAMPLE
BASED ON 0.125 mm THICK STENCIL
SCALE: 10X

4225827/B 03/2020

NOTES: (continued)

4. Laser cutting apertures with trapezoidal walls and rounded corners may offer better paste release.
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