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6.8 XA v F > J%E_500kbps
HESEEVE SR 4214 T 500kbps (SLR = V|g), FFZFEIR DR RY | §- X TOREHEAEIL 25°C, BIREE Vo = 5V, V|p = 3.3V 1T

oM, (1)
SR \ FANELE | RME  BEE ROCE| A
KA
=3~ T
\ ‘ Ve = 3~3.6V., HEE(f 200 250 600l ns
tot =ty IVASH o/ N IVASE WL S 3.3V
~
i =45~ i
f Voo = 4.5~5.5V 5 i 220 270 6ol s
5V
Vce = 3~3.6V, 1l
RL =540, C_ = 50pF 33V 260 500 ns
teHLs tPLH (R AE % 7-3 —
BB TS ;’\C/C = 4.5~5.5V, BRI 260 450| ns
Ve = 3~3.6V, HEHEf
t . N I | 3.3V 2 15 ns
SK (P IV A AT 2= |teHL — tpLH ;
2 15 ns
5V
tpHz. tPLZ F 4t —7 LI RE=X 80 200 ns
R ) RE = 0V QZ 4 i_.to\m 5% 200 650 ns
tpzhs tpzL | A — T LIRELH] — BLT<rzay
RE = Vo 6 11 us
Ly—R
tty HEE EAS0 [ N0h AR 5 20| ns
terL trLn | IBHRIEAE CL = 15pF ¥ 7-6 ZZRL TSN 620 1200 ns
tsk (P IV A AR 2 |ty — tpLH] 10 40 ns
tpHzs trz | T A= LR DE =X 20 60 ns
tpzH ) A % —7 VIR DE =V|o X 7-7 L TLIZEN 80 155 ns
tpzL 1) R — T L DE = Vo 650 1250| ns
tozH (2 . Vo = 1.65V~1.95V, DE = 0V . 7 12
on@n A =T AR 7-8 ZHBLTIZEN ps
PZL (2) V|0 =3V~3.6V. DE = 0V 7 12
(1) A.BIZRX AJI. YIZ 134 “EE—RORIAAH ST

6.9 XA v F 2 JH1%_20Mbps

HELEB (RS £ /A T 20Mbps (SLR = GND), 3 CTOEHE(E 1T 25°C, EIFEE Voe = 5V. V

10 = 3.3V IcBiT AT, (1)

S$TA—F \ FRNfE | ROME R RG] B
RFAN
=3~ s Y
‘ ‘ VC(i/ 3~3.6V, Y 5 9 15 ns
. ST IS 230 130 FARE 33
r
fi] =45~ e
R ;/\(;C 4.5~5.5V, {FHEfE 45 8 15 ns
B R =54Q. C| = 50pF Vo = 1.65V~1.95V 14 25 50 ns
tpuL. tpLn | (SHEARAE 7-3
EBBLTEEN Vo =3V~3.6V 9 20 40 ns
=3~ T
;/%?/ 3~3.6V, fZHEfE 1 35 ns
tsk p) 2SIV A AT 2 [teuL — teLH -
VCC =45~55V, 4?{%1[?‘_ 1 3.5
5V . ns
tpHz. triz | TAE—T7 L] E=X ﬁzgf;i?\w 5% 25 50 ns
tpzh tpzL | AR — T LI RE = 0V ﬁzg <’ii?\[£ 5% 30 70 ns
N -
R RE = V0. Vio = 1.65V~1.95V 9 7-4 BIOE 7-5 %5 6 11
tezrs tpzL | AR — T LIRETH] — Q 4 jiiv\m [ s
RE = V0. V|g = 3V~3.6V HLC<7EsY 6 1
L=
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6.9 XA v F % 1_20Mbps (continued)

HELFEN RS 24T 20Mbps (SLR = GND), "~ TOFE#E{EIT 25°C, BIFFET Voo = 5V, Vo = 3.3V IZBITHE T, (
INGRA—H T AN F/ME IRYEAE BAE| BAL

t t HAISEE BN [ 308 TS0 RE 5 10| ns
tprLs trLn | GHREEAE CL = 15pF ¥ 7-6 ZZ L TLZEN 30 55 ns
tsk (p) IR AT 2= oy — tor| 4 ns
topz. tolz | T4 —T LR DE = X 20 58| ns
MZATON P DE = Vg % 7-7 ZBIL TS o sl
tpzL (1)

il P VioZ TOVTTSV.BEZOV |y 7.8 2smLc<rosun ° L
tezL (2) Vio = 3V~3.6V. DE = 0V 6 1 us

(1) ABIZRX AN, YIZZ&_EE—RORIANH DT TT,

6.10 XA v F /51 KRigiEiR

T A= HERB R 2RI

WALET, Bk OO IRY, R TOREE(E T 25°C, BIFRET Voo = 5V, Vio = 3.3V 125

BT,
IRIA—H T ARG &AME  E¥EE  RAfE| BAL
H/F = GND. V|o = 3~3.6V. DE = GND. Vyz = 2V, V.
NS D 2 | o= Yz = z
toTEN R =0V 1500 4000 ns
7-9 #B WL TEEN
H/F = GND. V|0 = 3~3.6V. DE = GND. Vyz = 2V, V.
RTA /S D 2 — 10 Yz z
torz B =0V 4600 7200 ns
7-9 #B WL TEEN
H/F = GND. V|o = 3~3.6V. RE = X, Vag = 2V. Vg =
Lo STy — | O Vo= 3738 we =2V Ve
tRTEN LA Y ov 1500 4000 ns
b [ 7-10 BB TLEEN
. . H/F = GND, V|o = 3~3.6V. RE = X, Vag = 2V, Vg =
¢ L=l RO S — | gy © o ° 4600 7200| ns
RIZ oo \
7 [ 7-10 #BHLTZEN

6. M ARAYF /¥ "B | ¥"BRMYvF T
INT A= HERRENESRE 2RICE A L E T, FFICERR D720 BRY | X CTOREHE(EIL 25°C, BIREL Voe =5V, Vo = 3.3V IZk
JAETY,
IRTGA—H T ARG B/AME  EREE RAME| HAL
e Vig= B~BBV, FIASBEUL Y — S KT
turp jf ggﬁgﬁlﬁfﬁ?i*E% NI TERM_TX = Vo 0.1 12| us
SR AT M 7-11 ZBHLTIZSN
e [Vio = 3~BBV, FIASBEUL Y — S KT L
tenp ﬁ%gi*fiél\ﬁzf'?# —HEFITERM TX = Vo 0.1 12| s
SRR M 7-11 28RS
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6.12 X FRHY/R45 1

—— 5.1
4.8 —— _ 48— — Vod (3.3 V)
— S 45 —— Vod (5V)
4.2 — © 42 ~
S = g 39 ™~
@ 36 3 36 ~
5 3 E— 3 3.3 ~
> I — < 3
5 — O 27
2 24— Vou (Ve =33 V) ~ S 24
o — VoL (Vec =3.3V) ~ S 54
8 "] — Von(Vec=5V) § 18 ~N
= —— VoL (Vec=5V) — E
S 1.2 = —_—— 8 15
0.6 — 2 S'S
: [ —— 8 9
0 | 0.6
0.3
0 5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 0 5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80
Driver Output Current (mA) Driver Output Current (mA)
DE =Vjo Ta=25°C DE = Vo Ta=25°C
6-1. KSA/NABEL RS /NHABRLOME 6-2. RS A NERENEBEE K5 A/ HNEHR L DBE
75 3.6
< T
70 > 3.4
S 32 e —
2 3.
= 65 £ ~—~—
£ > 3
b =
@ 3 28 — Ve =33V
5 55 —_ — VCC =5V
&) / S 26
2 50 8
%— o 24
17 b= -
45 5 22 —
= I
40 g 2 E— )
/ —L
35 1.8
3 325 35 375 4 425 45 475 5 525 55 60 -40 -20 0 20 40 60 80 100 120 140
Vee (V) Temperature (°C)
R_ = 54Q DE = Vo D=V R_ =54Q DE =Vio D=Vjo
Ta=25°C 6-4. RSANEHEELBELDOBR
6-3. BREf L EHREE L DR
290 280
7 285 ~ 2
£ 280 £ 275
g 275 1 B
E 270 — & 270
T 265 s
o 260 — Vec=33V T 265 -~
§ 255 vEIEy g
@ 250 o S 260
X 245 a /
S 240 o 255 4
£ 235 A 5
2 230 2 250 Z e
§ 225 g _— L~
= — = Voo =33V
S 220 ~ S 245 — Vec=3.
2 215 | = | — — Vee=5V
210 240 : :
40 20 0 20 40 60 80 100 120 140 40 20 0 20 40 60 80 100 120 140
Temperature (°C) Temperature (°C)
R = 54Q C|_ = 50pF DE = Vo R = 54Q C|_ = 50pF DE =V|o
6-6. KA /NGHGERE & BEE & DBk (500kbps)
] 6-5. RSA/XDIAE LMY | AETHYRBREEESORERFR
(500kbps)
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6.12 fXRA/Z451 (continued)

10.5 28 7
2 102 = @ Vam
g2 99 // % 26
E 96 / v a8 /
£ g3 / § 2 v
< 2
g pa g, >
@
3 / g 22
¥ 87 / — Vee=33V £ L]
5 84 - — Vée=5V 5, /\/
é 8.1 5 //
oy 7.8 / I3 /
= . /\/ S 48
o 75 = — Vcc =33V
N & _— — Vec=5V
7.2 16 : :
-40 200 20 40 60 80 100 120 140 40 20 0 20 40 60 80 100 120 140
Temperature (°C) Temperature (°C)
Ry =540 Ci = 50pF DE =Vio RL = 54Q C_ = 50pF DE = Vo
6-7. I‘fff/W)ﬁ'EJ:be / l‘l'E'FlﬁUﬁﬁﬂ&;ﬁEt@% 6-8. Fa{,(ﬁﬂi&ﬂtﬁgtw% (20Mbps)
(20Mbps)
100
— lcc (Vcc =3.3V)
90 — lecc (Vec=5V)
Z 80
:i'/ 70 /////
5 ——
g -
3 — |
Q. 60
g
@ 50
40 —
30
0 2 4 8 8 10 12 14 16 18 20

Signaling Rate (Mbps)
R_ =54Q Ta=25C

DE = Vo

6-9. EREM LE5EE L DM (20Mbps)

Copyright © 2023 Texas Instruments Incorporated

Submit Document Feedback 1

Product Folder Links: THVD 1424

English Data Sheet: SLLSFQ4


https://www.ti.com/ja-jp
https://www.ti.com/product/ja-jp/thvd1424?qgpn=thvd1424
https://www.ti.com/ja-jp/lit/pdf/JAJSO68
https://www.ti.com/feedbackform/techdocfeedback?litnum=JAJSO68A&partnum=THVD1424
https://www.ti.com/product/ja-jp/thvd1424?qgpn=thvd1424
https://www.ti.com/lit/pdf/SLLSFQ4

13 TEXAS
THVD1424 INSTRUMENTS
JAJSOG8A — SEPTEMBER 2022 — REVISED MARCH 2023 www.ti.comlja-jp

7 185 A — & AIERR

Vio 375Q

375Q —
71. AHBE— RA/GTO RSANESHHABEDRIE

Y

—;L ®
7-2. RS-485 BREMA L RSA NEBBELUVRBEE— FHADOAE

Input
Generator
Y
S1 Vo
D 2, .
Z
DE C=50 - R.=110Q
Input 4 oF |

Generator \I/l s0Q

Input 4
Generator

B7-5 797147 LOWHABLUETINT v TAFHTD RSANDAR—TNELVT « —FIVEEHDORE
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Input
Generator

D at Vo
S1to GND

D at OV
S1to Vio

Aat15V
BatOV
S1to GND

AatOVv

Generator Bat15V
S1to Vo
————————— Vio
——————— 50%—————
ov
tDTEN
B 7-10. U > — /N FRHERDA R—TIVBEET « £— T REOAE
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Input
Signal

D=GND——

DE = Vo————¥]

Observe ¢—— R

RE = GND———»

RE

HIF

Half Duplex

THVD1424

HIF -
Full Duplex

N,_/_|w ,7—|<

GND

—

B7-11. $_EBEE—FOPS52EET— A, EEEBEOEADOTIYBEZREOAE

14
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8 Ff4HsiEA
8.1 =

THVD1424 |37 RS-485 b7 v — 3T, ¥ HIF 2§ 520, " E /2134 " HD RS-485 vk —7
THEATEET, Z2OT A RIZFALV—L—HMlfEIEY SLR BBV, T3 A A% K 20Mbps E—RF7z| iz/wﬂ/M
MHIBE 500kbps E—RIZEXE T 572D T ET, £z, THVD1424 (121X, Y/Z S B L O AB b1z

T 7 120Q FUFHEHIANES I COVET, KIERIRPTIE, 2 2O TERM_TX & TERM_RX %1 Lfﬁ%ﬂ%ﬁﬂb&ﬁ“o

827Ny o/ H

: Vce |
| GND :
I Vio I
" Y
T it Data =D -
: DE ransmit Data X Bé "Ij!E_B_I_VI_TX |
e |
| osiR| | | g JERMRXA
| —> Receive Data = R 5 Bl
L [
8.3 HEEREA

THVD1424 (%, 3~5.5V OARABJATHEMELE T, ZOT /SAAIZIE Vip EVAHY, 1.8V, 2.5V, 3.3V, 5V Dudy
Do B —T 2 A AR CEE T, NEB ESD [0 1%, IEC 61000-4-2 [ZHEHLL 7= fx K +8KV (Ml 7R ). £15kV
(=T XY 7 [iE) OFEKE (ESD), 3L IEC 61000-4-4 (ZHEHLL 7= e K +4kV OB L& HENE (EFT) 2B
T —NERHELET,

8.4 FINA ADBEEEE— R

THVD1424 (21X HIF BV i) = B Eiaid 2 “Exy W —/ CHEATEET, HF EroliEalE2RIORLE
B

K81 “HRA v TF U/ HRER

([ERRIN K43 - Sy
W THE—RIRTGANREL Y=
F= FTA3 - : L= ” o |[FILAREVEAL, TAARD
H/F = Vo RIANROHEITE ALY EZTT [L—ROANE LY EZ TT e oE ey B T
nWES
£ T HmE—F UL HIF 37—
H/F = GND RSARDIAEEY LZTF (Lo OAPELA LB TF |54 P OB DT AAADT T+
JVMREETT,

RIANR A X =T )2 DE 23uyy7 HIGH OkE ZEH 1Y BION Z 137 —#%AJ) D onvyZIREIZEWE
T, D oavyZ7 HIGH 125D, Y X HIGH 12720, Z 13 LOW (Z7e0FET, 206 Vop = Vy = Vz ELTERSND
B ELITETT, D 2 LOW O&x, HIPIREIIIREL, Z 13 HIGH 12720, Y 13 LOW 12720, Vop 1T &I E
KR

DE 728 LOW D&& | i FOHNTEmA B —F L RAIZRVET, ZOSEMETIE,. D oryy 7 REBITEEKR T, DE &
NNXTTURASONET NE T ARPIN S DT A—T v DOFEFICTDHE, RTANET 74NV TT 42 —T 0V (A
BRIV ET, D BT Vig ~DOWE T ATy TR H DT RIANBA =T N DEXIA—T
DOFEFICTDHE, A Y IZHIGH 12720, Z 13 LOW (2720 £7,
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& 8-2. RS A/ \BHER

A7 AFX—T H

D DE Y 4 M

H H L NA&ET 7T 4702 HIGH (ZBREIL 9

L H L H IN2ET 7T 471 LOW IZBEEHL $£9°

X L z Z R AN

X F—T z pA RIANET 74V ST >TOET

v (G EVAYS TA7 T b 1

SN H H L F 74T 55;;47@ HIGH (25

Ly — e f =T RE P v27 LOW OBE, L — N EA R —F MR ET, £ HE—F L _HE—R
DGEIE Vy - Vz) DIGEIT Vip = Va - Vg LERSNIAE AT ELENIETHY, IEO ATJAL =V R Vg, Z B
L&, Ly—0 7 RIF HIGH 127220 FE9, Vip AT AD AN ALy a/b R Vo 2 TlESE Ly — "D ) R
X LOW 12720 FET, Vip 2% Vs & V. ORIZHD5GE . BINIARETT,

RE 230 Py7 HIGH 72134 — 7 OFEDOBE . Ly — " HNIT@E A B —F U AT, Vip D RES M F R T
T, LY =R AT ONERASAT ALY, bTo = RAPRZDLTIW SN EE (BRER). N A TA U NERKLT-E& (3
#&)s FTUIANANT 7T 4 T IZREhS I TN EE (TARV R R) ] RIZT = A/ B—7 - AIZ720ET,

& 8-3. L —/\@#EER

ZEIAT AFX—=T N H7
Vip =Va- Vg (2°EE—N) £z RE R HERE
¥ Vy = Vz (F2EE—F)
V1o < Vip L H BN A% HIGH TZELET
Vru. < Vip < Vs L ? RIED/ SRR
Vip < Vrh. L L Hhle A% LOW CTZ{ELET
X H z Lo — SR
X S 7 vv~z<&i?¥iggf‘ﬁ%m:fxo
=T Al S A L H TeA Nt —T AN
[ ST IRV S L H TxA)NE—T A ])
T ARV (#&3i5) 73 L H T A)E—T AT

8.441 A F v TNV B X aTEER

THVD1424 [ZI3AFR 120Q @ 2 SO IAHY . 1 21X YIZ Oz 9 1 21k AIB OfjusicdhnE4-, 4
T T RIRERE O RIRT IO, BT ORI 2 AL A 32— NV E I T =7 L E T, RIA 3 F
ToEL S — ROARBEICEMR 2L . W5 ORKIRTIAA R — T N EIEXT A —T N TEET, TAARDOEIRNA T D
B FRE Y —~ v ey MU O Km0 ET,

K 8-4. A U F v TIRIFBEEDR

GND

BRI FIR[RF—N HRE B
TERM_TX = V|o ATEE—R Y & Z DRT 120Q 23 53— L ) -

— — —\Y/Z B D#SRIET 7 4V T
TERM_TX = GND H/eii7m—7 | o Y £ ZOMTI20Q BT 4E—7 |yt
AT . Jv
TERM_RX = V|o 4T EE—R AL B DORIT 120Q 23— L ) -

— — — A/B T D#SIIET 7 4L T
TERM_RX = GND #/237m—7 | o A LB DRIT 1200 BT A —T |1 oy
AT . Jv
TERM_RX =X, TERM_TX = Vg |} " HE—R Y &£ Z DRITA20Q DAF—T IV o~ @ —R 13, TERM_RX 1%
TERM_RX = X, TERM_TX = gk Y & Z OT 120Q 7357 & —~ |Don't care THY, TERM_TX i3k

v

DEmWEEE R > T ET
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KON IREELFFEE—REBEEDOETOFF o7 120Q KREHEFIOLE B2 RLUET,

117 >
116.5 | = Vcc =3.3V
116 Vee =58V
g 1155
— 115
.‘§ 114.5 —
g 114
§ 1135
g 113
E 1125
e o112
1115
111 ~ R S
110.5
60 -40 -20 0O 20 40 60 80 100 120 140
Temperature (°C)
8-1. #&iniEn & BE & DRIR

130
128
126
124
122
120
118
116
114
112 ,/
110
108
106
104
102
100

_VCC=3-3V
— VCC=5V

Termination Resistor (Q)

-9 -6 -3 0 3 6 9 12
Bus Common Mode Voltage (V)

8-2. RIFEM ENRADRAEET— REELDBER

THVD1424 4> T o7 #&umihuid, #&im 7 a7 03 S AZHPIEA R 2 G T2 3018 EF SN TRY, DC E 515
20Mbps & 5 £ TONRRE B ORI AN BA 52 T8 A, NSREED -6V~+6V OHFIH THII SN TWVDHKRD
MAEBRLTIEEN, NA~DOEBTRIT., SEIROF 2 &4 7 Ol 5 O SAE TRIEENIELLE T,

40
20
< o //
§ -20 //
40 ///
-60
-6 -4 -2 0 2 4 6
Voltage Across Bus Terminals Vag (V)
B 8-3. M AT DIRET, AB/NR - EXDEELE
EREDEF

60
—_— VCC =33V
0 — Vcc =5V
_ 20 ,/
<
E
‘5 0
(&S] 20 //
-40 //
-60
-6 -4 -2 0 2 4 6
Voltage Across Bus Terminals Vag (V)
8-4. IR A DWKET, ABNR - EVDEREL
EREDOBF

84287 —% - L—F

THVD1424 (%, 2L —L —hilf] (SLR) B ZfEpk 3228 T AR E/2 T mE O RS-485 Fy NV — 7 Tfli i T& %

T, LLFOZRIZ, ZAL—L—il e 2 R L ET,
& 8-5. R)V— L — MElEHBEDR
IER=RIN: RZAN L—n aAh
SLR =V I RENEREE = 500kbps e KB /EEE = 500kbps LR RADRTA N &7

OF T YNAHMAESNDT 7T 4
Tl AN — L — MR A R —T
%

SLR = GND F/id7me—742 7

T RENVEEE = 20Mbps

e KREIERE = 20Mbps

RZAH DA —L — IR
FpE—T T, L —ReS2D S
Vo F e TANHINT 4 2—T )V
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fi#E—R (500kbps) DL — 3SR GBIMOD /AR T4V T HARELET, G R T —H L TR TR

NDATREME N DD | /XA E@MHKEZ//I’X INNVAEPFET DT SLR % Vo ITREL Tr—/ A7 /L Z DEHER]
72 800kHz L0 E W EEL D/ SV AZ BRIV TEDLOITLE T,

8.4.3 {REEMAE
THVD1424 |21, BIFIKET SRR — /L2y MU 7e S OIS RE SN S TV ET,

Vee BIRE Vio BIROW 7 IZERIKEERENHVET, Tl pJ:U W7 DEIRNPILS EAVIREEAL v 2L %

ERs7Exi, SA T eV =N m Dy 7 D BER OBRENR BB ICHERF S E T, IROKIC, BRIV OSESE
R FVFBI DT NARDIMELRLET,

& 8-6. ERMRER

Vee Vio (N2 fat::pa) Ly—Hh NRREY YZ & AB DRED
et

> UVvycc (315 13w) > UVyio (25 Lash) DE 3LU'D AMICXY |RE & A-B k> THESH |TERM_TX &

ESNET EXN TERM_RX B AL Tk

EEhET

< UVycc (3t Famn) > UVvio (st Entn) EAVE—H A RiE OFF

> UVvce (st Eash) < UVyio (328 F230) EAE—H R EALE—F R RiE

< UVycc (3t Famm) < UVvio (32 Fat0) FEAVE—H A A E—F A OFF

NS R 216V O EBEEAEA S IO DAR#ES N CWET, Tz, NSRBI IT 250mA ([ZHIFRS LTV
'§— LT T BEORTARNREIRHIASAERE L CW A5 DO RAFE R E DA NCI, ARG E TS ETT
DI ERECHIRENFE T, BB L > TEAEBIRE N 150°C 28258, —< /L Sy NIV INT VT 47273
D, RTANREL =BT 42— 7/1/?5%@ Ao F T O MRS IVET, BEA IR D, “‘%5’/%%0)5’5#
E’J/\?% HDBIaNIEBEHINTND T —< /L oYy M T b ATV ARG TR T 58, T/ ARA R —
W20 ET,
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977V —a ERICEET 5%REHE

E
PUTFOT 7V r—ra fEMiE, TF A AL AV NV AY DR EAARICE ENDHDTIHRL, TF YA A
A VAN T D EMEM F713 22 RAEW L EE A, (84 O BRI 285 o &I DWW T
X, BEROBE(ETHRIL QW22 820 E T, F-, BEKIIA T ORGFEELMRIELT ANT D28
T, VAT LOWAEZ R T DML ENRHVET,

91 77U —a el

THVD1424 1%, FERIMT —#EEHDOT7LF 7 L7 RS-485 hF0 3 — T4, RIANRBLIURL L — DA R—T
I Z— L — MR BRI, RIS KD ZOTF AL RFEESFERRA R — o RA U, wILFR
AUb, FlZ~LTFRay PO Ry T —IRERICE A TEET,

9.2 R&{XMIETF V-3

RS-485 /AL, /RA A —T )L EN AN T AEI DT — N TR SN TV ET, I D AR ET 57260
(2, &7 — 7 VO IHEIPT Ry TRIRBLET, ZOMPLOMEIX, 7 — 7 VOREA L E—H VA Zg b—F L ET, Z
DI RITWHN I EIE TR, BV —T LV RICbhble>TEWT —# L — 3B T& £ 4, THVD1424 (Zi3A v F v
7 120Q KEGRBIA NS N TEY RS-485 77V 7 — a0 Thieh — AN EN D7 — 7V IC i T, X 9-1
2, MRS 2 DO R ) —RZERL, R0V D/ —RIERKE TT, THVD1424 |3, X ThO/—RikEt CEH T
£9, TERM_TX B2 &4 5&, %o T —2NDOT R ) —REHF ) —RD ) —RZk TEE7,

B 9-2 12, &TH RN —INOHLr—T L XTDIUR ) =R TORSERLET, THVD1424 AT 5L,

NTO /=R CHIBDO IR A EH TEET, TERM_TX B & TERM_RX B &4 5L, =R/ —REHif#]/
— R TEET,

-O- O—O- O
R RE DE D R RE DE D

B 9-1. THVD1424 2 "B T — R CIBRA L /=1B#$¥M7/: RS-485 X v D —%
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R REDE D
Responder

9-2. THVD1424 #2"FE— RICHBR U /<E%175 RS-485 *vy b7 —4

9.2.1 R EH

RS-485 %, FffE 1y T — 27125 L= BU R RS THY | i, 7 — X L —b, SN S E S F B A F
OIRENT PV r— g A TEET,

9.21.1 7—% - L— FENIE

F—H L —h e =T N EORIIWER RSV ET, DFD, T —F L —IRELRDE =T NENELI RV ET,
WZ, T —H L= PR D b, =T WV ENELRDET, 1ZEALE D RS-485 A7 2% 10kbps~100kbps DT —
ZoL— el LET 0, —E0 77U — 9Tl 4000 74— kL EOIERE TR K 300kbps D F — %« L —h a4
ZLLET, ;K5 F203 10% O/IME BV Z R THIET, JVEWIFEEZFZH &£,
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9.21.2 R 7K

J—RENRAHEGETDHEE T, b — XA —T I s DB O IEEE (AX 7 LRI ET) 2 T&A721FHEL
TAVERHVES, AX 71T, RSN TRV R T A B R LET, AX T DORENELRDE, KRR AET50]
REMERHVET, KR ARTA L LL T, AX T OEXINES, DEVFEBIEIT, RTA DN _ERVEER O 1/10
R TDRERHVET, I, K1 IR T IO, BB AX T O KEDNELIET,

L(STUB)SO-1 xt.xvxc (1)
ZZT
ot X RTA3D 10/90 DN H EAVEER] T

o CIIPHDOHEEE (3 x 108m/s) T
o VIE T NVEIIN—ADE FEEL ¢ DFRBETRLIZHDOTT

THVD1424 1%, SLR BN Al REZRMKEH R N — 7 L i fy N — 7 Ol 7 T TE £4, A—L —MhHIBRIZ
X0, FIARDOHETIDOSLE ED30 | SEB TRVRFRIELS D720 AT EHELTEET,

9.2.1.3 NI D&

RS-485 Kk L, MEHLR T A 373 32 D=y ML (UL) ZBEE) TELMERHLZEAHEL TWET, 22T 1
D=y MAFIEK 12kQ DAFFALE =X A% RLET, THVD1424 1% 1/8 UL 72— S TSI TS0
B K 256 fHODORNT o — G S ACHE CEET,

9.21.4 L2—/1N\DZ AN E—2Z

THVD1424 OFEEIL->— 3%, LU R OJFIR TR AT DN S RRREICK 57 2/ =7 TT,
o ARTHDPGMRRIRE D A —T " N RIREE

o =T APHEEL. VAAT BEWNIEE LA R E D, BRIk e

o NZEDORIANRNDT 7T 4T ITERBL TUVRNWE XTI T AT AR /L - S 28

WTNOEAEL, ZEILY — NI 72V —T -0y 7 HIGH IREEZH 1L, LY — SO H IR REITRERNENC
Lij‘o

Ly =D T7 ANt —71F, ASIORERPIIZ OV OZEBNE FN2NIDNT, L — DALy a/LREF 7By g
HIETEBENET, RS-422 LT RS-485 B IZHEIL T 2I21E, ZEBIAT) Vp 28 200mV % E[RIHEX(FL v —
H A3 HIGH 12720, Vip 73 -200mV % FlE15EEE LOW ICH 1T 0B NRHVET, 7oAV —TEREER I ETD
Ly — N T A—2013 V1aes VTH- Vivs (Ve & Viue OO 5B T3, & 8-3 IZ/R T L9IC, Z#fF 5 »n
-200mV % FREISEFIZL > — S MELZRD | ZENE 7575 200mV % ERISEFIZL > — @< ET,

FZE AN ENBIENEE  RIREL T Ve AL yia/LRE BRI Ly — A HIGH (2720 Ed, ZE) AT
N Vhys b E< Vru+ FOBENGE DA, L — S T1E LOW IRREBIZIER L E3, L7cd> T, N REFIRRERF O
L —RAN D IAXTHEIZIL, Lo —XOEAT VT AE Viys & Vinse OIEDREFNET,
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9.2.1.5 B ERZE

THVD1424 k522 — 8+ 77D/ A BT, #16kV HBM 35508 +8KV IEC 61000-4-2 Hfitt i 12 xf 9545
v ESD {## NG ENCNET, IB%SE'-E’;FEE%;% (IEC) ® ESD 7 #hi%, HBM ESD 7 AP LDIFAMTIELY b0

<7, |IEC EFT /L TlI, BEEE Cs 50% @<, ST Ripy 73 78% ﬁb\t&) HBM €7 /L L0 i EE BT
KIEIZRELZ2DET,
Re) Rip)
AMN—se\ o 40
50 M 330 Q 35
(1M™M) (1.5 kQ) < gg -10-kV IEC
High-Volt 150 pF Device k]
TRuse & (100 SF) Under £ 20 “IAVA"A\
Generator Test 3 15 \ \
10
ol

0 50 100 150 200 250 300
Time (ns)

5 N 10-kV HBM
—T——

9-3. HBM & IEC @ ESD 5 )V & LEE RO E R (HBM EIXIEIMA)

IEC ESD R A F 7 F2HEI2 X0 BEZR O BURVE DN KR m _ EUEd, — R EA M, 37\75*?”7—
WAL -2 ENRIATRAELET, ZetE 1T, —UmiE LIS B A2 0B IS Tk DIk 4 F2k
ZEHLTEET,

— I, EFT 13XV —$EAR S o R F - (X FH A At O PN Lo TRAELET, Y —TlEIIZ<0%E, 5% (&
F& VLA i g D LRI E 7 LR ), F X AR ORI DAA T o T o B EIRS AT LD AT

WCERLET, ZROOEIL, 777 N A — A= g RE ) VYR AT L E DREEMREE TR AL E
‘g—O

9-4 X, EFT OV RE & — % IEC ESD ¥ ICE K 328 &k L7=b 0 T3, ZAMRloIE, 0.5kV
DY — L 4KV O EFT @I 5T DMK OV AE 2R CWET, EHL0MWMIEE L, £ THICRAD
10kV @ ESD i#iE%Z/hNS<LET, 500V OV — i\, pEEA A —A—2 a0 me A A — A—ar D777k
VERBE CRAET DI REMEDH DA NI R ETIHLOTT,

FHMORZ, FU 0.5kV r— 8 ICkT2 6KV —TED SV AE N ERLTWET, BEIVATLRE 7y
R« 27 A TiL, 6kV OV —BENREATA AR N Kb E<RDET,

3.0
26 \
2.6 / 6-kV Surge
24 /
” ] g 5 /11
20 ~ R S 20
18 7\ 0.5-kV Surge g 18 / \
= 16 / S 15 / \
= 14 £ 14
§ 121, kVEFT/ \\ 8 12 // \\
3 10 / g 10
S 8 \ 0.8 \
3 6 / \ 06|/
/ \ : /
& 4/ N 0.4
2 K/10kv ESD \\ 02|/ 0.5-kV Surge \\
0 | | 0 Il | \
0 5 10 15 20 25 30 35 40 0 5 10 15 20 25 30 35 40
Time (ps) Time (us)
B 9-4. ESD. EFT. Y— I iBEDEHEE
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= IRPENEAE LTSS BT R — TR SV AR RE ] SARE R VA Lo TR (LS IV E T,
’oo o — NONFR#E L VICEASNBEDOER T RNLF — T RV — TR IN ., R#E 2L I
WES TRV L — S LET, ¥ 9-5 12, B—0 ESD, EFT, H— Vi, EFT /LA R AL DT F /L
X —DRERFEVERLUET, 2NHIE, ERRBR C—RIcE RS ET,

1000
100 d
>
Surge
10
-
1 —
EFT Pulse Train—==
=
=~ 0.1
E‘ -
g =~
8 001 —
§ EFT
S
ST L
=
10" q
—
ESD_
10°
>
10°
0.5 1 2 4 6 8 10 15
Peak Pulse Voltage (kV)
9-5. BT RIVF—DLLE
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9.2.2 FHH/sRRATFIR

Y=V EDETINF—IBENDNR ) — N RS DITIT, M ERGE T A A% T DM ERDHVET,
9-6 &£[¥ 9-7 1%, 1kV OH¥— (IEC 61000-4-5) (2% HIRFEMRIEE A HELEL £97, & 9-1 (2, BhEHE0 MR AR
LEJ,

3Vto55V

1.65Vto T -

1pF 55V H

|

T 1t
10k T | Vio HFF Vee
R R1
RxD

MCU/ RE
UART

s
v Vs
H P
.
|
R DE z e —
D
L R2
10 kT TERM_TX GND SLR
1

K 9-6. $_EE— RICEBREEIN
THVD1424 DY — BEICHT 3iBEFRE

3Vt05.5V
165V1t05.5V 1|_P|f
w 1
10kz 2L [ ve Vec A VS o
R
o
RE O]
DIR
MCU/ TERM_TX TERM_RX| R2

UART
DE
DIR z TVS
D \/L E
TxD v '
10? HF GND SLR

| | R2

*—I—*
o ©of

9-7. 2B T — RICEBRRIh
THVD1424 QY — D BEICH T 5iBERE

x 9-1. ZRm=X (BOM)

FoAA Mt P A=z —()
XCVR RS-485 h7v o — THVD1424 Tl

R1

R2 10Q. 7V ATED 85 R IR HT CRCWO0603010RJNEAHP Vishay
TVS KT 400W SEPES 7 LY CDSOT23-SM712 Bourns

(1) =R =T — BT 50 5 FIE ) 2 DB N,
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92377V —a iR

'/\\//\\\ ‘ %

At

1

500 8106 | ‘ﬂm/nnv
None

= oo e
B9-8. THVD1424 DL < —/\ERZ 4 20Mbps T, M| g 9.9. THVD1424 O K 54 /SRl 20Mbps T, 85
E— R 1Mhz TEMELE T BENTT

9-10. THVD1424 M R S5 A /\ik#(L 500kbps T, ERHESFHTT
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9.3 BIRICBI I H#ITHRIA

FTANTOT =2 L —hEBRELE TEEEOmOWEMEEMHER T 27012, BIRE L O TE L2131 1pF Ul bot'T

\/7 T Ut ERELT, ﬁﬁ@ﬁ{ﬁt Y Vee &V BT 17 )/7?‘64& ENRHVET, ZIUTED, AT

—REROHNAFAET HE *F)/wv%ﬂi%ﬂb PCB EIR 7L — DIRHI AL 75 A 4B T D DI
FT, TAAAANIER %M”Eﬁ“é I, EBIRT 7Ty REEITE RN EREZ SAJIEIR Voe ArYy 78R
Vio UL ETHAUNERHDET,

9.4 LA4T7D b
941 LAT7YU MDHA RSA

B TR D @O NR ) — RGN ClE, FEEHRIE CRAETH RO H LT —RENLIRE T H7-012, %<
Bt AN OB IERTE T N A AZE T DM ERHY ET, TS OO ER B (]9 3MHz~300MHz)

ZEFOT-8%, PCB % aHFICE AL AT U MR EE#EA T 20 ERHYET,

1. PRERIEEAZ NRax 72 OUELAEEL, /A R EPEDFER BRI T D005 1IELET,

2. Vo BLOI IR T —2 % HHL T ARALH 72 2% FBLILET, @A ERIE, KPR/ Cidid, 1>~

B —F AR /INTH DN BIE T AEM B HDHEITIER L TLIEE,

3. BEEEOF AT CRES M EZ G L ET, WBIEERE(E 77&5175)5‘3@%”5/] T RISH TRET NARICEEX
BN TTEEN,

4. MM EDORTL L — 3 UART, 2 ha—7F IC D Vo BEN Vg BT TEBEF T M EIC, 1uF L 0T Hy
TV e T oY ERELET,

5. T AL X IH At/ MET B0, Ty TV T ea T o CR#ET SAAD Vee, Vios 7 7 REERIC
1Z07elt 2 SO TEFEHALET,

6. WEAXNERIINOLDTA L DI/ AREFRERIRTHITIL, nPv 7 T2 1KQ~10kQ O NVT v T B IO
N ARPEFHLET,

7. TVS VT T EBIENRT v — N RZAEORBER KEEIVS SN AT Y, ZOA B DB /NRATA AT/ VLR
MPEEIA R ALE T, ZNODOEPUT, Ny — "~ DEE 7T FEREHIBL. Ty F Ty 7 E2FIEUET,

8. MiFLe TVS RFEITR K 1KV O —BIEIC 4T 25, WMEEEDEmWSEEIE BER VDI 7 7 EEI
W PE IR T D4 BER L NV AL (MOV) & lEETZ 1TmA RICHIR T2 E 7 ay¥ 7 - = (TBU)
PMEETT,
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942 A7 M

¢ VVia to ground
e Via to VCC

JMP

TERM_|RX

v
<
o

B 9-11. VQFN-16 /Sy — 0D THVD1424 DL A4 77 bl
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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 ©)
@ ©)

THVD1424RGTR Active Production VQFN (RGT) | 16 5000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 1424
THVD1424RGTR.A Active Production VQFN (RGT) | 16 5000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 1424
THVD1424RGTRG4 Active Production VQFN (RGT) | 16 5000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 1424

THVD1424RGTRG4.A Active Production VQFN (RGT) | 16 5000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 1424

@ 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.

© 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. 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 TI 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—
LR ey R g T
o| |e e Bo W
el |
. Diameter ' '
Cavity —>| AO |<—
A0 | Dimension designed to accommodate the component width
B0 | Dimension designed to accommodate the component length
KO | Dimension designed to accommodate the component thickness
A W | Overal width of the carrier tape
i P1 | Pitch between successive cavity centers
[ [ ]
_f Reel Width (W1)
QUADRANT ASSIGNMENTSFOR PIN 1 ORIENTATION IN TAPE
O O OO 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)
THVD1424RGTR VQFN RGT 16 5000 330.0 12.4 3.3 3.3 1.1 8.0 12.0 Q2
THVD1424RGTRG4 VQFN RGT 16 5000 330.0 12.4 33 3.3 11 8.0 12.0 Q2
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PACKAGE MATERIALS INFORMATION

I} TEXAS
INSTRUMENTS
www.ti.com 18-Jun-2025
TAPE AND REEL BOX DIMENSIONS
*All dimensions are nominal
Device Package Type |Package Drawing| Pins SPQ Length (mm) | Width (mm) | Height (mm)
THVD1424RGTR VQFN RGT 16 5000 367.0 367.0 35.0
THVD1424RGTRG4 VQFN RGT 16 5000 367.0 367.0 35.0
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GENERIC PACKAGE VIEW
RGT 16 VQFN - 1 mm max height

PLASTIC QUAD FLATPACK - NO LEAD

Images above are just a representation of the package family, actual package may vary.
Refer to the product data sheet for package details.
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PACKAGE OUTLINE
RGTO0016C VQFN - 1 mm max height

PLASTIC QUAD FLATPACK - NO LEAD

PIN 1 INDEX AREA—]

3.1
2.9
SIDE WALL
METAL THICKNESS
DIM A
* OPTION1 | OPTION 2
0.1 0.2
1.0
0.8
ji%g, g I e O g N e Y
0.05
0.00
l=—[11.68+0.07 = (DIM A) TYP
4X (0.45) 5 8
—EXPOSED
THERMAL PAD { O
9
SYMM

Eﬂ 16 0-30 [D

0.18

PIN 1 ID 16 SYJ\,,M 13 & 0.1 |C|A|B
(OPTIONAL) ¢ 0.05( |C
05
16X g3

1. All linear dimensions are in millimeters. Any dimensions in parenthesis are for reference only. Dimensioning and tolerancing

per ASME Y14.5M.
2. This drawing is subject to change without notice.
3. The package thermal pad must be soldered to the printed circuit board for thermal and mechanical performance.
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EXAMPLE BOARD LAYOUT
RGTO0016C VQFN - 1 mm max height

PLASTIC QUAD FLATPACK - NO LEAD
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LAND PATTERN EXAMPLE
EXPOSED METAL SHOWN

SCALE:20X
0.07 MAX 0.07 MIN
ALL AROUND ALL AROUND
Pl SOLDER MASK
| METAL | fOPENING
| I
| I
EXPOSED ‘
EXPOSED—// ‘
METAL T __SOLDER MASK METAL | T __METAL UNDER
OPENING ~ 7 SOLDER MASK
NON SOLDER MASK SOLDER MASK
DEFINED DEFINED
(PREFERRED)

SOLDER MASK DETAILS
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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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EXAMPLE STENCIL DESIGN
RGTO0016C VQFN - 1 mm max height

PLASTIC QUAD FLATPACK - NO LEAD

(1.55)
16 ‘ 13
N T e O O -
16X (0.6) ‘
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L \
o O |
16X (0.24) | - | -
,1\17 CD SYMM
-ttt —t—-—a
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12X (0.5) ! S | o ‘
\\/ | \\//
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‘ | i
METAL | ‘
ALL AROUND | _ _ e _1
| | T
| |
| > SYMM 8 ‘
(RO.05) TYP | ¢ !
1 (2.8) !

SOLDER PASTE EXAMPLE
BASED ON 0.125 mm THICK STENCIL

EXPOSED PAD 17:

85% PRINTED SOLDER COVERAGE BY AREA UNDER PACKAGE
SCALE:25X
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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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