Foner \m O [ et W ot upbor
I ’{lﬁg?lgUMENTS SN74AXCHS8T245
ZHCSIL3A -AUGUST 2018—-REVISED JANUARY 2019
EATEE B EER., =& A 2 (5 f R
SN74AXCHS8T245 8 o7 X HJE = £ 5 ik 2%
1 ke SN74AXCHST245 %4 & 75 Se B K 2 28 18 [t 5725 i

o JEIEIAE HL 56 4 AT B A X YR BB AT fe A
i 1 E 0.65V £ 3.6V [ HEJE HL R Vu [ s 4T

o TAEIRSEIEH -40°C % +125°C

. Ei@%ﬁ%ﬂﬁiﬁﬁ)\?ﬁK%TXMF%BL&&?EEEBHEI‘J
=

o ZFEHIGIE, SCREFRD B

o M 1.8V EHF| 3.3V I, SCKFis 380Mbps (15

o Ve BRESThfe n] 28 W B DL T A5 2800 B N 2% e 42

o S T R X AT IR EEL R O B s [0 9 LA

o 7 SN74AVCHS8T245 F1 74AVCHS8T245 M °F-#%
e ds

o [IEIMEREREH JESD 78 Il KITEE KK 100mA

. ii%ﬁﬁﬁ (ESD) R fe#EE JESD 22 KV 2

— 8000V A A HE A Y
— 1000V 7t H 23 F Y

2 A

ol EEE

o TLRHERNEE

. BEFAEL

o RO L

o ol

o WS E

.« HTHE A (EPOS)

3 UiHH

SN74AXCH8T245 &5 s&—3k 8 AL [FAH S &k 25,
A TR BT RS A (0.7V. 0.8V, 0.9V) L
BATHIS M STEAT bR HE R T 4 (L.8V. 2.5V,
3.3V) _IEAT I 1) 1) L F S AN T ) 8

Zan PRI I W 2T YR (Veen AT Vees) - EdE 5
AL % A8 ¥ TERER Voca, AI7K3 0.65V-3.6V i
BBl A AT AT S R R . 2508 510 B &2 B8 9 T-ERER
Veeg: AI7KZ 0.65V-3.6V [l P AR (T B PR HL R . 1
&b, SNT4AXCH8T245 it 5 il R G M4 .

5. WIEJ7FEHH (DIRL A1 DIR2) (3845
Py HEMEPBEEERE N A BEMEHRE B B, s
PRI B MEAEME A ML, Ml iRE (OE) WA
FAEFHH, WA 25 S a2k .

SN74AXCHS8T245 #31f B =45 (DIR Al
OE) DA Veca AFEME.

AR AR AR R 2 RS BR IR B N AR AE
ROZHRIRES o AEAE SR FF g FAEH Ehrei ™
HIHAS o W2 Voca BU Ve 1E B HUE, WS 2R fREF
BRTERTA A i R0 B I I EIRAREE TIEIRS, 5
J7 e sl A Re G ok .

A Ee A WHT M log IASERWHMNH. A8
PRI, o FRECR S EE A o X 2 3 i it
BRSO IR G AT o

Vee W DIRE TR 2 1E— Ve BIAHIEAKT 100mV
I, T TR s i A S R A T R B PTIR A

N TR HLSF R 3 1/0 78 b r s U T b T BE
R, DK OF J@id Lt PR AR Veca: X HFA AR

/MBI TR 50 4 1A FLR e

FHEEW
il kel EaE HERT GrisfE)
SN74AXCH8T245PW TSSOP (24) | 7.80mm x 4.40mm
SN74AXCHS8T245RHL | VQFN (24) | 5.50mm x 3.50mm

@ ﬁﬁﬁﬂﬁ@ﬁﬁﬁﬂmﬁ%, TS it it AR R IR AT T 7
(i

2
SRR A R
15V 3.3V
[ T T ] [
Processor Veea DIR1 DIR2 Vees
Al Bl Power Management
Control Block
A2 B2
A3 B3
Data Block A4 SN74AXCH8T245 B4 Register Map
A5 B5
A6 B
A7 B7
Interrupts r A8 B8 Sensor Block
GND
.
— GND

2 ARG I, SRAEH 6 T dn P SCRA S R, CLA S . A RIE I B 7 SO R BT (5 2, 1507 ) wwweti.com, SN BIRZAMR S . TI ASCRIEBA I ) HE

PERE RE . AESEBRITEZ BT, 5506555 BT RUA IR 35 SURRA

English Data Sheet: SCES876



I3 TEXAS
INSTRUMENTS
SN74AXCH8T245
ZHCSIL3A —AUGUST 2018—REVISED JANUARY 2019 www.ti.com.cn
Hx

L R e 1 8 Detailed DeSCription .........ccceoeevvvevererieeeeeeeveeenans 20
2 R e 1 8.1 OVEIVIEW ...ocviriiveiscec s 20
B BB e 1 8.2 Functional Block Diagram ..........c.cooevieninniinnninns 20
A BB T T T e oo 2 8.3 Feature Description.............cooueviiiieiiiiiiiicc 21
5 Pin Configuration and FUNCLiONS ..........cccevveene. 3 8.4 Device FUnCHional MOES.-emereeees oo 21
6 SPECHICALIONS . ovveeeeveeeeeeeeeeeees e eeeeeeeeseeeseee 4 9 Application and Implementation ... .22
6.1 Absolute Maximum RAtNGS .............rrrrrrereeerrrrrenn 4 9.1 Application Information...........c.cccooveenieniicnieencnnns 22
8.2 ESD RAUNGS. . .eeeereeveveeerrssesseeesseseeessseessessesssssseees 4 9.2 Typical Application .........ccoccveeiiieiiiiieiee e 22
6.3 Recommended Operating Conditions...................... 5 10 Power Supply Recommendations ..................... 24
6.4 Thermal INfOrmMation .....oeeee e 5 11 LayOUt ................................................................... 24
6.5 Electrical CharaCteriStiCS ... 6 11.1 Layout GUIelNES .......ccoveereeiiiiiieiiecieeee e 24
6.6 Switching Characteristics, Veca = 0.7 V.ovevevevenane. 8 11.2  Layout EXample ... 24
6.7 Switching Characteristics, Veca = 0.8 V.evvvveveceee. 9 12 BFRSCREE ... ... 25
6.8 Switching Characteristics, Voca = 0.9 V..o, 10 12,1 SCBESCHF o 25
6.9 Switching Characteristics, Veca = 1.2 V..ooveceeee.. 11 12.2 FBCTRTERIEAT oo, 25
6.10 Switching Characteristics, Veca = 1.5 V.oovcvenee. 12 123 AEXBIE cooecc 25
6.11 Switching Characteristics, Veca = 1.8 V.oovcveaee. 13 124 TEFE cooceeciececece e 25
6.12 Switching Characteristics, Voca = 2.5 V..covveveeeee. 14 125 FFHBUBE S 25
6.13 Switching Characteristics, Veca = 3.3 Vo 15 126 RIEFE oo 25
6.14 Operating Characteristics: Ta = 25°C ........c......... 16 13 Al BTG E e 26

7 Parameter Measurement Information ................ 18

4 BITHi i

Changes from Original (August 2018) to Revision A

o OIRIN MESMHERREINT RHL £

L Vo [0 [=To B ] | I o= Tt =T T o 11 o 1 U PP PR PPRRPPI

¢ Added RHL package to Thermal Information table

Copyright © 2018-2019, Texas Instruments Incorporated



I,

TEXAS
INSTRUMENTS

www.ti.com.cn

SN74AXCH8T245

ZHCSIL3A —AUGUST 2018—-REVISED JANUARY 2019

5 Pin Configuration and Functions

PW Package RHL Package®
24-Pin TSSOP 24-Pin VQFN
Top View Top View
Veen T 1 24— Vces >§ >§
DIR1 — 2 23— VCCB
Al —3 22— OE DIR1[D @& Vces
A2 —4 21— B1 A1z>‘/ | @ioE
A3 5 20— B2 A2[®D | aB1
A4 6 19— B3 naf | | @lB2
A5 —7 18— B4 ao | | @B3
A6 —]8 17 B5 AS[D | Pap | @B4
A7 —9 16— B6 A6 | | aziss
A8 10 15— B7 A7 | | @|B6
DIR2 —] 11 14— B8 A8 | | @B7
GND — 12 13— GND DR2[D — . @lBs
A A
[=) [a)
4 =z
© G}
(1) PAD - may be grounded (recommended) or left floating.
Pin Functions
PIN
110 DESCRIPTION
NAME PW, RHL
Al 3 110 Input/output Al. Referenced to Vcca.
A2 4 110 Input/output A2. Referenced to Vcca.
A3 5 110 Input/output A3. Referenced to Vcca.
A4 6 110 Input/output A4. Referenced to Vcca.
A5 7 110 Input/output A5. Referenced to Vcca.
A6 8 110 Input/output A6. Referenced to Vcca.
A7 9 110 Input/output A7. Referenced to Vcca.
A8 10 110 Input/output A8. Referenced to Vcca.
B1 21 110 Input/output B1. Referenced to Vccg.
B2 20 110 Input/output B2. Referenced to V¢cg.
B3 19 110 Input/output B3. Referenced to V¢cg.
B4 18 110 Input/output B4. Referenced to Vccg.
B5 17 110 Input/output B5. Referenced to Vccg.
B6 16 110 Input/output B6. Referenced to Vccg.
B7 15 110 Input/output B7. Referenced to Vccg.
B8 14 110 Input/output B8. Referenced to V¢cg.
DIR1 2 | Direction-control signal. Referenced to Vca.
Direction-control signal. Referenced to Vcca. See Multiple Direction Control Pins for
DIR2 11 | additional details. Tie to GND to maintain backwards compatibility with the SN74AVCH8T245
device.
12 — Ground
GND
13 — Ground
== Output Enable. Pull to GND to enable all outputs. Pull to Vca to place all outputs in high-
OE 22 | )
impedance mode. Referenced to Vcca.
Veea 1 — A-port supply voltage. 0.65V £ Vcca 3.6 V
v 23 — B-port supply voltage. 0.65V £ Vccg < 3.6 V
ces 24 — B-port supply voltage. 0.65V £ Vccg<3.6 V

Copyright © 2018-2019, Texas Instruments Incorporated
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6 Specifications

6.1 Absolute Maximum Ratings
over operating free-air temperature range (unless otherwise noted)®

MIN MAX UNIT
Supply voltage, Vcca -0.5 4.2 \%
Supply voltage, Vcceg -0.5 4.2 \%
1/0O ports (A port) -0.5 4.2
Input voltage, V,@ 1/0 ports (B port) -0.5 4.2 \Y
Control inputs -0.5 4.2
Voltage applied to any output A port -0.5 4.2
in the high-impedance or power-off state, Vo ?® B port 05 42 v
Voltage applied to any output in the high or low state, Vo®@ @ A port 05 Veea*02 v
B port -0.5 Veeg + 0.2
Input clamp current, I,k V, <0 -50 mA
Output clamp current, lok Vo <0 -50 mA
Continuous output current, Ig -50 50 mA
Continuous current through Veca, Vecs, or GND -100 100 mA
Junction Temperature, T; 150 °C
Storage temperature, Tgyg -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 4.2 V maximum if the output current rating is observed.

6.2 ESD Ratings

VALUE UNIT
o Human-body model (HBM), per ANSI/ESDA/JEDEC JS-001®) +8000
V(Esp) Electrostatic discharge - — 2 \%
Charged-device model (CDM), per JEDEC specification JESD22-C101®@ +1000

(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.

Copyright © 2018-2019, Texas Instruments Incorporated
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6.3 Recommended Operating Conditions
over operating free-air temperature range (unless otherwise noted) ®®®)

MIN MAX UNIT
Veea Supply voltage 0.65 3.6 Y
Vees Supply voltage 0.65 3.6 Y
Ve =0.65V-0.75V Vee %X 0.70
Ve =076 V-1V Vee %X 0.70
Data inputs Ve =11V-195V Vce % 0.65
Vcc| =23V-27V 1.6
. . VCC|=3V-3.6V 2
Viy High-level input voltage \%
Veeca =065V -0.75V Veea X 0.70
COntrCM'lpUtS Veca=076 V-1V Veea % 0.70
(DIR, OE) Veca=11V-1.95V | Vgea % 0.65
Referenced to Vcca Veea=23V-27V 16
VCCA=3V-3.6V 2
Vee =065V -0.75V Ve x 0.30
Ve =076 V-1V Veer % 0.30
Data inputs Ve =11V-195V Veer % 0.35
Vcc| =23V-27V 0.7
. Vcc| =3V-36V 0.8
Vi Low-level input voltage \
Veea=0.65V-0.75V Veea % 0.30
COntrCM'lpUtS Veea=0.76 V-1V Veea % 0.30
(DIR, OE) Veea=1.1V-1.95V Veea % 0.35
Referenced to Vcca Veea=23V-27V 0.7
VCCA= 3Vv-36V 0.8
vV Input voltage ® 0 3.6 v
Active state 0 Veeo @
Vo Output voltage - \%
Tri-state 0 3.6
At/Av Input transition rise or fall rate 10 ns/\V
Ta Operating free-air temperature -40 125 °C

(1) Vccis the V¢ associated with the input port.

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

(3) All unused data inputs of the device must be held at V¢, or GND to ensure proper device operation. See the Implications of Slow or
Floating CMOS Inputs application report.

6.4 Thermal Information

SN74AXCH8T245
THERMAL METRIC® PW (TSSOP) RHL (VQFN) UNIT
24 PINS 24 PINS
Rosa Junction-to-ambient thermal resistance 101.7 35 °C/W
RoJctop) Junction-to-case (top) thermal resistance 45.4 39.9 °C/W
Ross Junction-to-board thermal resistance 56.9 13.8 °C/W
var Junction-to-top characterization parameter 7.0 0.3 °C/W
ViB Junction-to-board characterization parameter 56.4 13.8 °C/W
Roc(bot) Junction-to-case (bottom) thermal resistance N/A 14 °C/W

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

Copyright © 2018-2019, Texas Instruments Incorporated 5
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6.5 Electrical Characteristics
Over recommended operating free-air temperature range (unless otherwise noted)®
—40°C to 85°C —40°C to 125°C
PARAMETER TEST CONDITIONS Veea Vieem UNIT
MIN TYP® MAX MIN  TYP® MAX
low = =100 pA 07V-36V | 07V-36V Veeo — 0.1 Veeo - 0.1
lon = =50 pA 0.65 V 0.65V 0.55 0.55
loy = —200 pA 0.76 V 0.76 V 0.58 0.58
High-level loy = =500 pA 0.85V 0.85V 0.65 0.65
Vou  output Vi=Vig | loy=-3mA 11V 1.1V 0.85 0.85 v
voltage low = -6 MA 14V 14V 1.05 1.05
low = -8 MA 1.65V 1.65V 1.2 1.2
lon = -9 MA 23V 23V 1.75 1.75
lon = -12 mA 3V 3v 2.3 2.3
loL = 100 pA 07V-36V | 0.7V-36V 0.1 0.1
loL = 50 pA 0.65 V 0.65V 0.1 0.1
loL = 200 pA 0.76 V 0.76 V 0.18 0.18
Low-level loL = 500 pA 0.85V 0.85V 0.2 0.2
VoL output Vi=V |lo.=3mA 11V 1.1V 0.25 025 Vv
voltage lo, = 6 MA 14V 14V 035 035
loL = 8 MA 165V 1.65V 0.45 0.45
loL =9 MA 23V 23V 0.55 0.55
loL = 12 mA 3V 3V 0.7 0.7
Vi=0.20 V 0.65V 0.65 V 4 4
V=0.23V 0.76 V 0.76 V
V=0.26 V 0.85V 0.85V 10 10
Bus-hold
low V=0.39 V 11V 1.1V 20 20
len sustainin - KA
V= 0.49 V 14V 1.4V 40 30
current @
Vi= 058V 1.65V 1.65V 55 45
V=07V 23V 23V 90 80
V=08V 3V 3v 145 135
V=045V 0.65 V 0.65V -4 -4
V=053V 0.76 V 0.76 V -8 -7
V= 0.59 V 0.85V 0.85V -10 -10
Bus-hold
high V=071V 1.1V 1.1V —20 -20
leHH  sustainin HA
V=091V 1.4V 1.4V —40 -30
current
V=1.07V 165V 1.65V -55 —45
V=16V 23V 23V -90 -80
V=20V 3V 3v -145 -135
0.75V 0.75V 40 40
0.84V 0.84V 50 50
0.95V 0.95V 65 65
Bus-hold
| low Ve 010V 13V 1.3V 105 105 N
. = 0
BHLO overdrive : «c 16V 16V 150 150 .
current ®
1.95V 1.95V 205 205
27V 27V 335 335
3.6V 3.6V 480 480

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

(2) All typical values are for Tp = 25°C.

(3) The bus-hold circuit can sink at least the minimum low sustaining current at V, (MAX). Igy. should be measured after lowering V, to
GND and then raising it to V, (MAX).

(4) The bus-hold circuit can source at least the minimum high sustaining current at V,4(MIN). gy should be measured after raising V, to
Vcc and then lowering it to V y(MIN).

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

6 Copyright © 2018-2019, Texas Instruments Incorporated
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Electrical Characteristics (continued)
Over recommended operating free-air temperature range (unless otherwise noted)®
—40°C to 85°C —40°C to 125°C
PARAMETER TEST CONDITIONS Veea Veee UNIT
MIN TYP@® MAX MIN TYP® MAX
0.75 V 0.75V -40 -40
0.84 V 0.84V -50 -50
0.95V 0.95V —65 —65
Bus-hold
| high Ve otV 13V 1.3V -105 -105 N
. = 0
BAHO overdrive : ce 16V 16V -150 -150 .
current ©
1.95V 1.95V —205 -205
27V 27V -335 -335
3.6V 3.6V —480 —480
Input Control Inputs (DIR, OE): 0.65V-3.6
I leakage VY p ’ : 065V-36V : : -0.5 0.5 -1 1| pA
| = Veea OF GND Y
current
Partial A Port: B | _
Poer V,0rVg=0V-36V oV 0V-36V 8 8 12 12
ot down B Port: hA
current V,orVo=0V-36V 0V-36V oV -8 8 -12 12
A Port:
High- Vo = Vego OF GND, V, = Vg 36V 36V -8 8 -12 12
impedance | Of GND, OE = Viy WA

oz state output B Port:

current Vo = Veeo 0F GND, V; = Vg 36V 36V -8 8 -12 12
or GND, OE = Vi

0.65V-3.6

065V-36V v 20 42
Veeasupply |, _ _
loca  current Vi = Veei 0F GND, o = 0 mA ov 36V -2 -12 KA
36V ov 13 27
065v-36v | 00°V-38 20 40
Vees supply _ _
loce  current Vi = Veei 0F GND, o = 0 mA ov 36V 13 27| HA
36V ov -2 -12
Combined
:CCA * supply V,= Ve OF GND, I =0mA | 0.65v-36v | 08 \\; -3.6 30 60| pA
CCB  current
Input Control Inputs (DIR, OE):
G capacitance |V, =3.3 V or GND 33V 33V 45 45 pF
Ports A and B:
Data I/O = _
Co  capacitance | OF = Veea Vo = 165V DC + 33V 33V 7.3 7.3 pF

1 MHz -16 dBm sine wave

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

Copyright © 2018-2019, Texas Instruments Incorporated 7
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6.6 Switching Characteristics, Vgca = 0.7 V
See Figure 1 and Figure 2 for test circuit and loading conditions. See Figure 3 and Figure 4 for measurement waveforms.

B-PORT SUPPLY VOLTAGE (Vccg)
PARAMETER conoon | 07V£005V | 08V£004V [ 09V£0045V | 12V01V | UNIT
MIN MAX MIN MAX MIN MAX | MIN  MAX
A input to —40°C to 85°C 0.5 178 0.5 115 0.5 83 0.5 49
. Propagation B output —40°C to 125°C 0.5 178 0.5 115 0.5 83 0.5 49 ns
pd delay B input to —40°C to 85°C 0.5 178 0.5 159 0.5 132 0.5 94
A output —40°C to 125°C 0.5 178 0.5 159 0.5 132 0.5 94
OE inputto | —40°C to 85°C 0.5 194 0.5 194 0.5 194 0.5 194
. Disable A output —40°C to 125°C 0.5 194 0.5 194 0.5 194 0.5 194 ns
s time OE inputto | —40°C to 85°C 0.5 216 0.5 179 0.5 158 0.5 78
B output —40°C to 125°C 0.5 216 0.5 179 0.5 158 0.5 78
OE inputto | —40°C to 85°C 0.5 240 0.5 240 0.5 240 0.5 240
) A output —40°C to 125°C 0.5 240 0.5 240 0.5 240 0.5 240
ten Enable time —— " " ns
OE inputto |—40°C to 85°C 0.5 292 0.5 180 0.5 125 0.5 76
B output —40°C to 125°C 0.5 292 0.5 180 0.5 125 0.5 76
B-PORT SUPPLY VOLTAGE (Vccg)
PARAMETER COLEDIS'I-'I;ON 15V+01V 1.8V +0.15V 25V+02V 33V+03V UNIT
MIN MAX MIN MAX | MIN MAX MIN  MAX
Ainputto | —40°C to 85°C 0.5 47 0.5 50 0.5 62 0.5 151
. Propagation B output —40°C to 125°C 0.5 47 0.5 50 0.5 62 05 151 ns
pd - delay Binputto |—40°Ct085°C 0.5 89 0.5 88 0.5 87 0.5 86
A output —40°C to 125°C 05 89 0.5 88 0.5 87 0.5 86
OFE inputto | —40°C to 85°C 0.5 194 0.5 194 0.5 194 0.5 194
] ) A output —40°C to 125°C 0.5 194 0.5 194 0.5 194 0.5 194
tgis Disable time —— " S ns
OE inputto | —40°C to 85°C 0.5 70 0.5 69 0.5 67 0.5 101
B output —40°C to 125°C 05 70 0.5 69 0.5 67 0.5 101
OE inputto | —40°C to 85°C 0.5 240 0.5 240 0.5 240 0.5 240
] A output —40°C to 125°C 0.5 240 0.5 240 0.5 240 0.5 240
ten Enable time — " S ns
OE inputto | —40°C to 85°C 0.5 69 0.5 69 0.5 84 0.5 552
B output —40°C to 125°C 05 69 0.5 69 0.5 84 0.5 552

8 Copyright © 2018-2019, Texas Instruments Incorporated
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6.7 Switching Characteristics, Voca = 0.8V
See Figure 1 and Figure 2 for test circuit and loading conditions. See Figure 3 and Figure 4 for measurement waveforms.

B-PORT SUPPLY VOLTAGE (Vccg)
PARAMETER COIIEIS'I-'I;ON 07V+005V | 08V+004V | 09V+0045V | 1.2V+01V | UNIT
MIN MAX MIN MAX MIN MAX MIN  MAX
Ainputto | —40°C to 85°C 0.5 159 0.5 96 0.5 64 0.5 33
b Propagation | B OutPut —40°C to 125°C 0.5 159 05 96 0.5 64 0.5 33 ns
delay Binputto |—40°C to 85°C 0.5 117 0.5 97 0.5 79 0.5 54
A output —40°C to 125°C 0.5 117 0.5 97 0.5 79 0.5 54
OF input —40°C to 85°C 0.5 154 0.5 154 0.5 154 0.5 154
Disable to Aoutput | _40°C to 125°C | 0.5 154 0.5 154 0.5 154 05 154
s time OF input —40°C to 85°C 0.5 202 0.5 165 0.5 144 0.5 65 ns
to B output | _40°C to 125°C 0.5 202 0.5 165 05 144 0.5 65
OF input —40°C to 85°C 0.5 137 0.5 137 0.5 137 0.5 137
) to Aoutput | _40°C to 125°C 0.5 137 0.5 137 0.5 137 0.5 137
ten Enable time ns
OF input —40°C to 85°C 0.5 270 0.5 160 0.5 104 0.5 55
to B output | _40°C to 125°C 0.5 270 0.5 160 05 104 0.5 55
B-PORT SUPPLY VOLTAGE (Vccg)
PARAMETER COLED?TTION 1.5V+01V 1.8V £0.15V 25V+02V 33V03V UNIT
MIN MAX MIN MAX MIN MAX MIN MAX
Ainputto | —40°C to 85°C 0.5 27 0.5 26 0.5 26 0.5 35
b Propagation | B output —40°C to 125°C 0.5 27 0.5 26 0.5 26 0.5 35 ns
delay Binputto |—40°C to 85°C 0.5 44 0.5 43 0.5 42 0.5 41
A output —40°C to 125°C 0.5 44 0.5 43 0.5 42 0.5 41
OE inputto | —40°C to 85°C 0.5 154 0.5 154 0.5 154 0.5 154
) ) A output —40°C to 125°C 0.5 154 0.5 154 0.5 154 0.5 154
tsis Disable time ns
OE inputto | —40°C to 85°C 0.5 57 0.5 55 0.5 50 0.5 52
B output —40°C to 125°C 0.5 57 0.5 55 0.5 50 0.5 52
OE inputto | —40°C to 85°C 0.5 137 0.5 137 0.5 137 0.5 137
] A output —40°C to 125°C 0.5 137 0.5 137 0.5 137 0.5 137
ten Enable time ns
OE inputto | —40°C to 85°C 0.5 46 0.5 44 0.5 46 0.5 59
B output —40°C to 125°C 0.5 46 0.5 44 0.5 46 0.5 59

Copyright © 2018-2019, Texas Instruments Incorporated 9
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6.8 Switching Characteristics, Vgca = 0.9V
See Figure 1 and Figure 2 for test circuit and loading conditions. See Figure 3 and Figure 4 for measurement waveforms.

B-PORT SUPPLY VOLTAGE (Vccg)
PARAMETER COLEISTTION 07V+005V | 08V+004V | 09V+0045V | 1.2V£01V | UNIT
MIN MAX MIN MAX MIN MAX | MIN MAX
Ainputto | —40°C to 85°C 0.5 133 0.5 79 0.5 53 0.5 23
. Propagation output —40°C to 125°C 0.5 133 0.5 79 0.5 53 0.5 23 ns
pd  delay Binputto |—40°C to 85°C 0.5 84 0.5 64 0.5 53 0.5 41
A output —40°C to 125°C 0.5 84 0.5 64 0.5 53 0.5 41
OE inputto | —40°C to 85°C 0.5 130 0.5 130 0.5 130 0.5 130
. Disable A output —40°C to 125°C 0.5 130 0.5 130 0.5 130 05 130
H K ns
ds time OE inputto | —40°C to 85°C 0.5 193 0.5 157 0.5 137 0.5 57
B output —40°C to 125°C 0.5 193 0.5 157 0.5 137 0.5 57
OE inputto | —40°C to 85°C 0.5 128 0.5 128 0.5 128 0.5 128
) A output —40°C to 125°C 0.5 128 0.5 128 0.5 128 0.5 128
ten  Enable time —— " S ns
OE input to | —40°C to 85°C 0.5 257 0.5 149 0.5 94 0.5 45
B output —40°C to 125°C 0.5 257 0.5 149 0.5 94 0.5 45
B-PORT SUPPLY VOLTAGE (Vccg)
PARAMETER coIlEolsTTmN 1.5V+01V 1.8V0.15V 25V 02V 33V£03V UNIT
MIN MAX MIN  MAX | MIN MAX MIN  MAX
A input to —40°C to 85°C 0.5 18 0.5 16 0.5 15 0.5 18
. Propagation B output —40°C to 125°C 0.5 18 0.5 16 0.5 15 0.5 18 ns
pd - delay B input to -40°C to 85°C 0.5 29 0.5 25 0.5 23 0.5 22
A output —40°C to 125°C 0.5 29 0.5 25 0.5 23 0.5 22
OE inputto | —40°C to 85°C 0.5 130 0.5 130 0.5 130 0.5 130
) | Aoutput —40°C to 125°C 0.5 130 0.5 130 0.5 130 0.5 130
tgis Disable time —— S S ns
OE inputto |—40°Cto 85°C 0.5 50 0.5 48 0.5 42 0.5 43
B output —40°C to 125°C 0.5 50 0.5 48 0.5 42 0.5 43
OE inputto | —40°C to 85°C 0.5 128 0.5 128 0.5 128 0.5 128
] A output —40°C to 125°C 0.5 128 0.5 128 0.5 128 0.5 128
ten Enable time r—— S S ns
OE inputto |—40°Cto 85°C 0.5 37 0.5 34 0.5 32 0.5 36
B output —40°C to 125°C 0.5 37 0.5 34 0.5 32 0.5 36
10 Copyright © 2018-2019, Texas Instruments Incorporated
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6.9 Switching Characteristics, Voca = 1.2V
See Figure 1 and Figure 2 for test circuit and loading conditions. See Figure 3 and Figure 4 for measurement waveforms.

B-PORT SUPPLY VOLTAGE (Vccg)
TEST
PARAMETER CONDITION 0.7V £0.05V 0.8V+004V |09V£0045V | 12V20.1V UNIT
MIN MAX MIN MAX | MIN  MAX | MIN  MAX

Ainputto | —40°C to 85°C 0.5 95 0.5 54 0.5 40 0.5 15

. Propagation B output —40°C to 125°C 0.5 95 0.5 54 0.5 40 0.5 15 ns
pd - delay Binputto |—40°C to 85°C 0.5 49 0.5 33 0.5 23 0.5 15
A output —40°C to 125°C 0.5 49 0.5 33 0.5 23 0.5 15
OE inputto | —40°C to 85°C 0.5 47 0.5 47 0.5 47 0.5 47
) | Aoutput —40°C to 125°C 0.5 47 0.5 47 0.5 47 0.5 47

tgis Disable time —— " S ns
OE inputto | —40°C to 85°C 0.5 181 0.5 147 0.5 127 0.5 49
B output —40°C to 125°C 0.5 181 0.5 147 0.5 127 0.5 49
OE inputto | —40°C to 85°C 0.5 40 0.5 40 0.5 40 0.5 40
] A output —40°C to 125°C 0.5 40 0.5 40 0.5 40 0.5 40

ten Enable time r—— " S ns
OE inputto | —40°C to 85°C 0.5 221 0.5 132 0.5 81 0.5 34
B output —40°C to 125°C 0.5 221 0.5 132 0.5 81 0.5 34

B-PORT SUPPLY VOLTAGE (Vccg)
PARAMETER COLEISTTION 1.5V+01V 1.8V+015V | 25V+02V | 33V£03V UNIT
MIN MAX MIN  MAX | MIN MAX | MIN  MAX
A input to —40°C to 85°C 0.5 11 0.5 9 0.5 8 0.5
. Propagation B output —40°C to 125°C 0.5 11 0.5 9 0.5 8 0.5 o
pd - delay B input to -40°C to 85°C 0.5 12 0.5 10 0.5 8 0.5

A output —40°C to 125°C 0.5 12 0.5 10 0.5 8 0.5 8
OE inputto | —40°C to 85°C 0.5 47 0.5 47 0.5 47 0.5 47
] ) A output —40°C to 125°C 0.5 47 0.5 47 0.5 47 0.5 47

tgis Disable time ns
OE inputto | —40°C to 85°C 0.5 42 0.5 40 0.5 34 0.5 34
B output —40°C to 125°C 0.5 42 0.5 40 0.5 34 0.5 34
OE inputto | —40°C to 85°C 0.5 39 0.5 40 0.5 40 0.5 40
] A output —40°C to 125°C 0.5 39 0.5 40 0.5 40 0.5 40

ten Enable time ns
OE inputto | —40°C to 85°C 0.5 25 0.5 22 0.5 20 0.5 19
B output —40°C to 125°C 0.5 25 0.5 22 0.5 20 0.5 19
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6.10 Switching Characteristics, Veeca = 1.5V
See Figure 1 and Figure 2 for test circuit and loading conditions. See Figure 3 and Figure 4 for measurement waveforms.

B-PORT SUPPLY VOLTAGE (Vccg)
PARAMETER COLED?TTION 07V+005V | 08V+004V | 09V+0045V | 1.2V+01V | UNIT
MIN MAX MIN MAX MIN MAX | MIN  MAX
Ainputto | —40°C to 85°C 0.5 90 0.5 44 0.5 29 0.5 12
. Propagation | B output —40°C to 125°C 0.5 90 0.5 44 0.5 29 05 12 ns
pd delay Binputto | —40°C to 85°C 05 47 05 27 0.5 18 05 11
A output —40°C to 125°C 0.5 47 0.5 27 0.5 18 0.5 11
OE inputto | —40°C to 85°C 0.5 37 0.5 37 0.5 37 0.5 37
) ) A output —40°C to 125°C 0.5 37 0.5 37 0.5 37 0.5 37
tgis Disable time —— " " ns
OE inputto | —40°C to 85°C 0.5 176 0.5 142 0.5 122 0.5 44
B output —40°C to 125°C 0.5 176 0.5 142 0.5 122 0.5 44
OE inputto | —40°C to 85°C 0.5 25 0.5 25 0.5 25 0.5 25
] A output —40°C to 125°C 0.5 25 0.5 25 0.5 25 0.5 25
ten Enable time r—— " " ns
OE inputto | —40°C to 85°C 0.5 214 0.5 114 0.5 71 0.5 29
B output —40°C to 125°C 0.5 214 0.5 114 0.5 71 0.5 29
B-PORT SUPPLY VOLTAGE (Vccg)
PARAMETER COLED?TTION 1.5V+01V 1.8V £0.15V 25V+02V 33V03V UNIT
MIN MAX MIN MAX MIN MAX | MIN  MAX
Ainputto | —40°C to 85°C 0.5 9 0.5 8 0.5 6 0.5
. Propagation | B output —40°C to 125°C 0.5 9 0.5 8 0.5 6 05 ns
pd delay Binputto |—40°C to 85°C 0.5 9 0.5 8 0.5 6 0.5 5
A output —40°C to 125°C 0.5 9 0.5 8 0.5 6 0.5
OE inputto | —40°C to 85°C 0.5 37 0.5 37 0.5 37 0.5 37
) ) A output —40°C to 125°C 0.5 37 0.5 37 0.5 37 0.5 37
tgis Disable time —— " " ns
OE inputto | —40°C to 85°C 0.5 38 0.5 37 0.5 31 0.5 31
B output —40°C to 125°C 0.5 38 0.5 37 0.5 31 0.5 31
OE inputto | —40°C to 85°C 0.5 25 0.5 25 0.5 25 0.5 25
] A output —40°C to 125°C 0.5 25 0.5 25 0.5 25 0.5 25
ten Enable time r—— " " ns
OE inputto | —40°C to 85°C 0.5 21 0.5 18 0.5 15 0.5 13
B output —40°C to 125°C 0.5 21 0.5 18 0.5 15 0.5 13
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6.11 Switching Characteristics, Veca = 1.8V
See Figure 1 and Figure 2 for test circuit and loading conditions. See Figure 3 and Figure 4 for measurement waveforms.

B-PORT SUPPLY VOLTAGE (Vccg)
PARAMETER COLED?TTION 07V+005V | 08V+004V | 0.9V£0045V | 12V+01V | UNIT
MIN MAX | MIN MAX MIN MAX MIN MAX
Ainputto | —40°C to 85°C 0.5 88 0.5 43 0.5 25 0.5 10
b S;?;agation B output —40°C to 125°C 05 88 0.5 43 0.5 25 0.5 10 ns
y Binputto |—40°Cto85°C 0.5 50 0.5 26 0.5 16 0.5
A output —40°C to 125°C 0.5 50 0.5 26 0.5 16 0.5
OE inputto | —40°C to 85°C 0.5 35 0.5 35 0.5 35 0.5 35
) | Aoutput —40°C to 125°C 0.5 35 0.5 35 0.5 35 0.5 35
tsis Disable time ns
OE inputto | —40°C to 85°C 0.5 174 0.5 139 0.5 119 0.5 42
B output —40°C to 125°C 0.5 174 0.5 139 0.5 119 0.5 42
OE inputto | —40°C to 85°C 0.5 20 0.5 20 0.5 20 0.5 20
] A output —40°C to 125°C 0.5 20 0.5 20 0.5 20 0.5 20
ten Enable time ns
OE inputto | —40°C to 85°C 0.5 213 0.5 111 0.5 67 0.5 27
B output —40°C to 125°C 0.5 213 0.5 111 0.5 67 0.5 27
B-PORT SUPPLY VOLTAGE (Vccg)
PARAMETER COL'élsTTION 1.5V+01V 1.8V £0.15V 25V+02V 33V+03V UNIT
MIN MAX MIN MAX MIN MAX | MIN  MAX
Ainputto | —40°C to 85°C 0.5 8 0.5 7 0.5 6 0.5
b Z;?gagation B output —-40°Cto 125°C | 0.5 8 0.5 7 0.5 6 0.5 o
y Binputto |—40°C to 85°C 0.5 7 0.5 6 0.5 5 0.5
A output —40°C to 125°C 0.5 7 0.5 7 0.5 5 0.5
OE inputto | —40°C to 85°C 0.5 35 0.5 35 0.5 35 0.5 35
e Erir?:ble ﬁutput —40°Cto 125°C | 0.5 35 0.5 35 0.5 35 0.5 35 ns
OE input to | —40°C to 85°C 0.5 36 0.5 35 0.5 30 0.5 29
B output —40°C to 125°C 0.5 36 0.5 35 0.5 30 0.5 29
OE inputto | —40°C to 85°C 0.5 20 0.5 20 0.5 20 0.5 20
) A output —40°C to 125°C 0.5 20 0.5 20 0.5 20 0.5 20
ten Enable time ns
OE inputto | —40°C to 85°C 0.5 19 0.5 16 0.5 13 0.5 11
B output —40°C to 125°C 0.5 19 0.5 16 0.5 13 0.5 11
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6.12 Switching Characteristics, Veca = 2.5V
See Figure 1 and Figure 2 for test circuit and loading conditions. See Figure 3 and Figure 4 for measurement waveforms.

B-PORT SUPPLY VOLTAGE (Vccg)
PARAMETER COLEISTTION 07V+005V | 08V+004V | 0.9V+0045V | 1.2V+01V | UNIT
MIN MAX MIN MAX MIN MAX | MIN  MAX
Ainputto | —40°C to 85°C 0.5 87 0.5 42 0.5 23 0.5 8
. Propagation B output —40°C to 125°C 0.5 87 05 42 0.5 23 0.5 o
pd  delay Binputto |—40°C to 85°C 0.5 62 0.5 26 0.5 15 0.5 8
A output —40°C to 125°C 0.5 62 0.5 26 0.5 15 0.5
OE inputto | —40°C to 85°C 0.5 28 0.5 28 0.5 28 0.5 28
. Disable A output —40°C to 125°C 0.5 28 0.5 28 0.5 28 0.5 28 s
ds time OE inputto | —40°C to 85°C 0.5 173 0.5 137 0.5 117 0.5 40
B output —40°C to 125°C 0.5 173 0.5 137 0.5 117 0.5 40
OE inputto | —40°C to 85°C 0.5 13 0.5 13 0.5 13 0.5 13
) A output —40°C to 125°C 0.5 13 0.5 13 0.5 13 0.5 13
ten  Enable time —— " " ns
OE input to | —40°C to 85°C 0.5 211 0.5 107 0.5 63 0.5 24
B output —40°C to 125°C 0.5 211 0.5 107 0.5 63 0.5 24
B-PORT SUPPLY VOLTAGE (Vccg)
PARAMETER COLEDIS'I-'I;ON 1.5V+01V 1.8V +0.15V 25V+02V 33V+03V UNIT
MIN MAX MIN MAX MIN MAX MIN MAX
Ainputto | —40°C to 85°C 0.5 6 0.5 6 0.5 5 0.5
. Propagation B output —40°C to 125°C 0.5 6 0.5 6 0.5 5 0.5 o
pd - delay Binputto | —40°C to 85°C 05 6 05 6 05 5 0.5 4
A output —40°C to 125°C 0.5 6 0.5 6 0.5 5 0.5
OFE inputto | —40°C to 85°C 0.5 28 0.5 28 0.5 28 0.5 28
) ) A output —40°C to 125°C 0.5 28 0.5 28 0.5 28 0.5 28
tgis Disable time ns
OE inputto | —40°C to 85°C 0.5 34 0.5 33 0.5 28 0.5 28
B output —40°C to 125°C 0.5 34 0.5 33 0.5 28 0.5 28
OE inputto | —40°C to 85°C 0.5 13 0.5 13 0.5 13 0.5 13
] A output —40°C to 125°C 0.5 13 0.5 13 0.5 13 0.5 13
ten Enable time ns
OE inputto | —40°C to 85°C 0.5 16 0.5 14 0.5 10 0.5 9
B output —40°C to 125°C 0.5 16 0.5 14 0.5 10 0.5
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6.13 Switching Characteristics, Veeca = 3.3V
See Figure 1 and Figure 2 for test circuit and loading conditions. See Figure 3 and Figure 4 for measurement waveforms.

B-PORT SUPPLY VOLTAGE (Vccg)
PARAMETER COLED?TTION 07V+005V | 0.8V+004V | 0.9V+0045V | 12V+01V | UNIT
MIN MAX MIN MAX MIN MAX | MIN MAX
Ainputto | —40°C to 85°C 0.5 87 0.5 41 0.5 22 0.5
b Propagation | B output —40°C to 125°C 0.5 87 0.5 41 0.5 22 05 ns
delay Binputto |—40°C to 85°C 0.5 151 0.5 36 0.5 18 0.5 8
A output —40°C to 125°C 0.5 151 05 36 0.5 18 0.5
OE inputto | —40°C to 85°C 0.5 27 0.5 27 0.5 27 0.5 27
) ) A output —40°C to 125°C 0.5 27 0.5 27 0.5 27 0.5 27
tsis Disable time ns
OE inputto | —40°C to 85°C 0.5 172 0.5 136 0.5 116 0.5 39
B output —40°C to 125°C 0.5 172 05 136 0.5 116 0.5 39
OE inputto | —40°C to 85°C 0.5 11 0.5 11 0.5 11 0.5 11
] A output —40°C to 125°C 0.5 11 0.5 11 0.5 11 0.5 11
ten Enable time ns
OE inputto | —40°C to 85°C 0.5 210 0.5 106 0.5 62 0.5 23
B output —40°C to 125°C 0.5 210 05 106 0.5 62 0.5 23
B-PORT SUPPLY VOLTAGE (Vccg)
PARAMETER COLED?TTION 1.5V+0.1V 1.8V £0.15V 25V+02V 33V03V UNIT
MIN MAX MIN MAX MIN MAX MIN MAX
Ainputto | —40°C to 85°C 0.5 5 0.5 5 0.5 4 0.5
b Propagation | B output —40°C to 125°C 0.5 5 0.5 5 0.5 4 0.5 4 o
delay Binputto |—40°C to 85°C 0.5 6 0.5 5 0.5 5 0.5 4
A output —40°C to 125°C 0.5 6 0.5 5 0.5 5 0.5
OE inputto | —40°C to 85°C 0.5 27 0.5 27 0.5 27 0.5 27
) ) A output —40°C to 125°C 0.5 27 0.5 27 0.5 27 0.5 27
tsis Disable time ns
OE inputto | —40°C to 85°C 0.5 33 0.5 32 0.5 27 0.5 27
B output —40°C to 125°C 0.5 33 0.5 32 0.5 27 0.5 27
OE inputto | —40°C to 85°C 0.5 11 0.5 11 0.5 11 0.5 11
] A output —40°C to 125°C 0.5 11 0.5 11 0.5 11 0.5 11
ten Enable time ns
OE inputto | —40°C to 85°C 0.5 15 0.5 13 0.5 10 0.5 8
B output —40°C to 125°C 0.5 15 0.5 13 0.5 10 0.5
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6.14 Operating Characteristics: T, = 25°C
PARAMETER TEST CONDITIONS MIN TYP MAX UNIT
Veea =Veeg = 0.7V 3.0
Veea = Vecg =08V 3.0
Veea = Vecg =09V 3.0
Power dissipation _ - Veea=Vecg =12V 3.1
Cpda cCapacitance per transceiver C'_- =0 R = 9pe_n CeA— e pF
p f=1MHz, t,=tt=1ns = =
(A to B: outputs enabled) P Veea=Veeg =15V 3.0
Veea=Vecg =18V 3.2
Vcea=Vecg =25V 3.7
Veea = Vecg =33V 4.4
Veea =Veeg = 0.7V 2.5
Vcea = Vecg =08V 2.5
Veea = Vecg =09V 2.6
Power dissipation _ - Veea=Vecg =12V 2.6
Cpda Capacitance per transceiver C'_- =0 R = 9pe_n CEA——EC8 pF
p . f=1MHz, t,=tt=1ns = =
(A to B: outputs disabled) S Veca=Veeg =15V 2.6
Veea=Vecg =18V 2.7
Veea=Vecg =25V 3.2
Vcea =Vecg =33V 3.9
Veea = Veeg = 0.7V 12.6
VCCA = VCCB =08V 12.3
VCCA = VCCB =09V 12.4
Power dissipation _ - Veea=Vecg =12V 12.4
Cpda Capacitance per transceiver C'_- =0 R = 9pe_n CEA— e pF
P f=1MHz,t,=tt=1ns = =
(B to A: outputs enabled) S Veca=Veecg =15V 12.7
Veea=Veeg = 1.8V 13.6
Veea =Veeg = 2.5V 17.4
VCCA = VCCB =33V 20.9
Veea =Veeg = 0.7V 12
Veea = Vecg =08V 11
Veea = Vecg =09V 11
Power dissipation _ - Veea=Veeg =12V 1.0
Cpda Capacitance per transceiver C'_- =0 R = 9pe_n CeA——EC8 pF
p ) f=1MHz, t,=tt=1ns = =
(B to A: outputs disabled) S Veca=Veecg =15V 1.0
Veea=Vecg =18V 0.9
Veea=Vecg =25V 0.9
Veea =Vecg =33V 0.9

16
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Operating Characteristics: T, = 25°C (continued)

PARAMETER TEST CONDITIONS MIN TYP MAX UNIT
Veea = Vees = 0.7V 126
Veea = Vees = 0.8 V 12.4
Veea = Veeg = 0.9V 12.4
Cpdp E:[\;vairitgﬁstlepgg??ransceiver & i g/ll—?z L t: S?ezrll ns Veea : Vece : 12V 124
(A to B: outputs enabled) P Veea=Veeg =15V 126 pF
Veea = Vees = 1.8V 136
Veea = Vees = 25V 17.2
Veea = Vees = 33V 20.8
Veea = Vees = 0.7V 14
Veea = Vees = 0.8V 13
Veea = Veeg = 0.9V 13
Power dissipation _ C_=0, R, = Open Veea=Vecg =12V 12
Cpae  capacitance per transceiver | L3 b ok SV — -
(A'to B: outputs disabled) roHs Veca=Veeg =15V 11 pF
Veea = Vees = 1.8V 11
Veea = Vees = 25V 11
Veea = Vees = 33V 1.0
Veea = Vees = 0.7V 3.3
Veea = Vees = 0.8V 33
Veea = Vees = 0.9V 33
Cpdp E:[\;vairitgﬁstlepgg??ransceiver & 1 g/ll—?z L t_ (_)[tnenl ns Veea=Veep=1.2V 32
(B to A: outputs enabled) T Veca=Veeg =15V 3.2 pF
Veea=Veeg =18V 3.3
Veea=Veeg =25V 3.6
Veea=Veeg =33V 4.4
Veea=Veeg =07V 2.8
Veea=Veeg =08V 2.8
Veea=Veeg =09V 2.8
Cpdp E:[\;vairitgﬁstlepgg??r_ansceiver & i g/ll—?z L t: S?ezrll ns Veea=Veep=1.2V 28
(B to A: outputs disabled) P Veca=Veeg =15V 27 pF
Veea=Veeg =18V 2.8
Veea=Veeg =25V 3.1
Veea=Veeg =33V 3.9
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7 Parameter Measurement Information

Unless otherwise noted, all input pulses are supplied by generators having the following characteristics:
e f=1MHz

e Zy=50Q

e dv/dt=<1ns/V

Measurement Point

O 2 XVeco
S1
R QO open
Output Pin -
Under Test /\/\/\’ GND
— ) RL
(1) C, includes probe and jig capacitance.
1. Load Circuit
Parameter Veeo R CL S1 Vrp

1.1V-36V | 2kQ| 15pF | Open N/A
0.65V -0.95V|20kQ| 15pF | Open N/A
3V-36V | 2kQ| 15pF |2XVeeo | 0.3V
165V-27V | 2kQ| 15pF [2XVceo | 0.15V
11V-16V | 2kQ| 15pF | 2X Veeo | 0.1V
0.65V-0.95V|20kQ| 15pF |2 X Vceo | 0.1V
3V-36V |[2kQ| 15pF | GND | 03V
ten®, 1@ 1.65V-27V | 2kQ| 15pF GND 0.15Vv
11V-16V | 2kQ| 15pF | GND | 0.1V
0.65V-0.95V|20kQ| 15pF | GND | 0.1V

tpd

ten(l)y tdls(l)

(1) Output waveform on the conditions that input is driven to a valid Logic Low.
(2) Output waveform on the condition that input is driven to a valid Logic High.

2. Load Circuit Conditions

An, B, Input

Bn, An Output

(1) Vcc is the supply pin associated with the input port.
(2) Von and Vg, are typical output voltage levels with specified R, C,, and S;.

3. Propagation Delay
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Parameter Measurement Information (3T R)

OE -f= Veeal 2 \
_»E H_ tais _»E E‘_ ten
' il i '§ ---------- VCCO(S)
Output(l) g :" Veeol 2
A== VoL + Vip E
5 A O
! E - Vg 4
N Vor- Ve '
Output® § - Veeol 2
T — GND

(1) Output waveform on the condition that input is driven to a valid Logic Low.

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

(4) Von and Vg, are typical output voltage levels with specified R, C,, and S;.

4. Enable Time And Disable Time

MR © 2018-2019, Texas Instruments Incorporated
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8 Detailed Description

8.1 Overview

The SN74AXCH8T245 device is an 8-bit, dual-supply non-inverting transceiver with bidirectional voltage level
translation. The I/O pins labeled with A and the control pins (DIR1, DIR2, and OE) are supported by Vcca, and
the I/O pins labeled with B are supported by V.cg. Both the A port and the B port are able to accept I/O voltages
ranging from 0.65 V to 3.6 V.

8.2 Functional Block Diagram

Control Block To Enable or
Disable Outputs (Note: Inputs
Pl on each buffer are always
enabled)

DIR1

DIR2 P

,, It

] 53

N
]
2]

[ NTZNT 2N
=)
2]

5. Functional Block Diagram
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8.3 Feature Description

8.3.1 Up-Translation and Down-Translation From 0.65 V to 3.6 V

Both supply pins are configurable over the full 0.65 V to 3.6 V voltage range, which makes the device suitable for
translating between any of the low voltage nodes (0.7 V,0.8V,09V,1.2V,18V,25V, and 3.3V).

8.3.2 Multiple Direction Control Pins

Two control pins are used to configure the 8 data 1/0s. 1/O channels 1 through 4 are grouped together and 1/O
channels 5 through 8 are banked together. The benefit of this is to permit simultaneous up-translation and down-
translation within one device. This eliminates the need for multiple devices, where each device can only provide
up-translation or down-translation sequentially. Simultaneous up and down translation is supported when both
Vcea and Ve are at least 1.40 V.

8.3.3 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 V¢ is present, and A port bus-hold circuits are active when V¢, 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.

8.3.4 Iy Supports Partial-Power-Down Mode Operation

This feature is to limit the leakage current of an 1/O pin being driven to a voltage as large as 3.6 V while having
its corresponding power supply rail powered down. This is represented by the | parameter in the Electrical
Characteristics table.

8.4 Device Functional Modes

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

% 1. Function Table®

CONTROL INPUTS Signal Direction
OE DIR1 DIR2 Bits 1:4 | Bits 5:8
H X X Disabled (Hi-Z)
L L L Bto A
L L H Bto A | AtoB
L H L AtoB
L 4 H AtoB | BtoA

(1) Input circuits of the data 1/Os are always active and must be driven to a valid logic level.
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9 Application and Implementation

x

Information in the following applications sections is not part of the TI component
specification, and Tl does not warrant its accuracy or completeness. TI's customers are
responsible for determining suitability of components for their purposes. Customers should
validate and test their design implementation to confirm system functionality.

9.1 Application Information

The SN74AXCH8T245 device can be used in level-translation applications for interfacing devices or systems
operating at different voltage nodes. B 6 depicts an application in which the SN74AXCH8T245 device is up-
translating a 0.7 V input to a 3.3 V output to interface between a system controller and a peripheral device.

9.2 Typical Application

Controller

0.7V 3;31,_ v
0.1 uF_l—L__ %0.1 uF
10 g 10 Tv y —
kQ kQ ccA ccB
+—» OE
DIR1
10 DIR2
Q GND
SN74AXCH8T245 Peripheral
~ AL B1
A2 B2
A3 B3
A4 B4
A5 B5
AG B6
A7 B7
A8 B8

6. Typical Application Schematic
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Typical Application (3ETR)
9.2.1 Design Requirements
For this design example, use the parameters listed in & 2.

& 2. Design Parameters

DESIGN PARAMETERS EXAMPLE VALUE
Input voltage range 0.65Vto3.6V
Output voltage range 0.65Vto3.6V

9.2.2 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 SN74AXCH8T245 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 SN74AXCHB8T245 device is driving to determine the output
voltage range.

9.2.3 Application Curve

AXCET245 - B1 (OUTPUT)

]_

AXCET245 - Al (INPUT) ’

500 mV/div 1.00 Vidiy 100 ns/divfAuto 350 mV
0.0 mV ofst| 0.0 mV ofs 20kS 20 GS/s|Edge Positive

7. Translation Up (0.7 V to 3.3 V) at 2.5 MHz
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10 Power Supply Recommendations

Always apply a ground reference to the GND pins first. However, there are no additional requirements for power
supply sequencing.

This device was designed with various power supply sequencing methods in mind to help prevent unintended
triggering of downstream devices. For more information regarding the power up glitch performance of the AXC
family of level translators, see the Power Sequencing for AXC Family of Devices application report.

11 Layout

11.1 Layout Guidelines

To assure reliability of the device, follow common printed-circuit board layout guidelines.

11.2 Layout Example

Use bypass capacitors on power supplies.

Use short trace lengths 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.

LEGEND

Polygonal Copper Pour

O VIA to Power Plane (Inner Layer)

.

"_:l VIA to GND Plane (Inner Layer)

Bypass Bypass Capacitor
Capacitor x
".:'_1 }—O $ |:1 Veea Vees 24 ] 0_1 - V?:A
2 DIR1 Vces 23 g
From Source — 3 Al OE 22
From Source — 4 A2 B1 21 ——» To Destination
From Source :5 A3 B2 20 —— To Destination
From Source |:6 Ad B3 : 19 ——» To Destination
SN74AXCH8T245
(PW Package) L

From Source — 7 A5 B4 18 ————— To Destination
From Source |:8 A6 B5 17 —— To Destination
From Source 9 A7 B6 16 —— > To Destination
From Source — [ 10 |As B7 15 ——  To Destination

'Y 11 DIR2 BS 14 ——» To Destination

'y 12 GND GND 13 O

8. SN74AXCH8T245 Device Layout Example

24
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PACKAGING INFORMATION

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 ®3) (4/5)
(6)
SN74AXCH8T245PWR ACTIVE TSSOP PW 24 2000 RoHS & Green NIPDAU Level-1-260C-UNLIM -40to 125 AH8T245
SN74AXCH8T245RHLR ACTIVE VQFN RHL 24 3000 RoOHS & Green NIPDAU Level-1-260C-UNLIM -40 to 125 AH8T245

® 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. Tl 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.

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
i |
& go W
Reel ) l
Diameter
Cavity +‘ A0 M
A0 | Dimension designed to accommodate the component width
B0 | Dimension designed to accommodate the component length
KO | Dimension designed to accommodate the component thickness
\ 4 W | Overall width of the carrier tape
i P1 | Pitch between successive cavity centers
[ [ 1
T Reel Width (W1)
QUADRANT ASSIGNMENTS FOR PIN 1 ORIENTATION IN TAPE
O O O O OO O O O QfSprocket Holes
|
T
Q1 : Q2
H4-—-—
Q3 1 Q4 User Direction of Feed
[ 4
T
=
Pocket Quadrants
*All dimensions are nominal
Device Package|Package|Pins| SPQ Reel Reel AO BO KO P1 w Pin1
Type |Drawing Diameter| Width | (mm) [ (mm) | (mm) | (mm) | (mm) |Quadrant
(mm) |W1(mm)
SN74AXCH8T245PWR | TSSOP PW 24 2000 330.0 16.4 6.95 | 83 1.6 8.0 16.0 Q1
SN74AXCH8T245RHLR | VQFN RHL 24 3000 330.0 12.4 3.8 5.8 1.2 8.0 12.0 Q1

Pack Materials-Page 1
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TAPE AND REEL BOX DIMENSIONS
At
4
-
// S
/\g\ /)i\
. 7
\\ /
. P -
e e
*All dimensions are nominal
Device Package Type |Package Drawing| Pins SPQ Length (mm) | Width (mm) | Height (mm)
SN74AXCH8T245PWR TSSOP PW 24 2000 853.0 449.0 35.0
SN74AXCH8T245RHLR VQFN RHL 24 3000 367.0 367.0 35.0
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PACKAGE OUTLINE
TSSOP - 1.2 mm max height

PWO0024A

SMALL OUTLINE PACKAGE

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

RHLO024A VQFN - 1 mm max height
PLASTIC QUAD FLATPACK- NO LEAD

PIN 1 INDEX AREA /
5.6
5.4
1 MAX
t j =~ B SEATING PLANE
0.00 2.05£0.1 [ ]o.08]C]
- 2x
|osm 24x 92 (0.1) TYP
¢ 0.3 :
18X ‘
= -
T T | ]
) | ]
D) | 21 -
o s [ | -
5 ¢—-+—-—-—-—-—-—}—-14+  4.05:01
' D) | -
D) | -
) | (G
) | ]
R =l N [P C I
D | D 0.18
PIN 11D 1 ! 24
0.1 C|A|B
(OPTIONAL) A nn [o[IOLCIAR
= 2X(0.55) : 4225250/A 09/2019
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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EXAMPLE BOARD LAYOUT
VQFN - 1 mm max height

PLASTIC QUAD FLATPACK- NO LEAD

RHLOO24A
} (3.3) |
i (2.05) i
r_i 2X (1.5) 4_1
i SYMM i
| 1‘ — Q‘L P — ‘ !
24X 06) (e |
24X (0.24) i ﬁwt‘fj ™7 ‘
i [ T3
fz[jj =
18X (0.5) ‘ | \

SOLDER MASK
OPENING

METAL UNDER
SOLDER MASK

(@0.2) VIA
TYP

(R0.05) TYP

2X (0.55) —————f=—|

LAND PATTERN EXAMPLE
EXPOSED METAL SHOWN
SCALE: 18X

0.07 MAX

ALL AROUND ‘*

EXPOSED METAL — _— METAL

SOLDERMASK o+
OPENING
NON SOLDER MASK
DEFINED
(PREFERRED)

0.07 MIN

ALL AROUND t
[ &

SOLDER MASK DETAILS

SOLDER MASK
OPENING

EXPOSED METAL

f
\

|
|
l N METAL UNDER

SOLDER MASK

SOLDER MASK
DEFINED

4225250/A 09/2019

NOTES: (continued)

4.
number SLUA271 (www.ti.com/lit/slua271).
5.

This package is designed to be soldered to a thermal pad on the board. For more information, see Texas Instruments literature

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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EXAMPLE STENCIL DESIGN

RHLO024A VQFN - 1 mm max height
PLASTIC QUAD FLATPACK- NO LEAD

(3.3) |
(2.05) i
|

i 2X (1.5) i
‘ SYMM SOLDER MASK EDGE

1 ¢ ‘24 \ TYP
24X (0.6) ‘
24X (0.24) ] i [ T T T T T T X

w

10000

HA
o

=
w
=

METAL TYP

(R0.05) TYP /jj
i)

Hi

|

W

-
L

—
k .
\

‘ T 13 L 2x(0.84)
Fi—ﬁisste)

2X (0.55) ————f=—~]

SOLDER PASTE EXAMPLE
BASED ON 0.125 mm THICK STENCIL

EXPOSED PAD

80% PRINTED COVERAGE BY AREA
SCALE: 18X

4225250/A 09/2019

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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