13 TEXAS
INSTRUMENTS

%%%Irﬁkl

THVD4431A
ZHCSZ58A - NOVEMBER 2025 - REVISED JULY 2026

THVD4431A RS £ 1/ (RS 232. RS-422. RS-485) Ui/ 3%,
HA 120Q m ) #&u . 5] BI0] %2 WA B #1 IEC-ESD

1

Rtk

Fr&r et TIA/EIA-485A F1 TIA/EIA-232F #5it: (K

ZR

3 MKIEAR. B MRS (X T RS-232)

1 AN RIESE 1 NS (5T RS-485)

& T RS-485 10 A BRI 120 Q iz HBH

i

FiT RS-232 15 5 A% 5 1) 5 il o fof 22

3V % 5.5V [ HLE LT

H T2 85 miEtE 51 1.65V & 5.5V H

RS-485 Z/r#iid 2.1V, fE 5V HIE T 5

PROFIBUS #%s

& AT RS-232 U K e (S 2(E N

+9V )

SLR 5| JHIm] kA d i %

- RS-232 3T5R #ix : 250kbps 1 1Mbps

- RS-485 X T A4 TR, : 500kbps H
20Mbps

M2 1/0 1R

- +16kV HBM ESD

- +8kV IEC 61000-4-2 F&fii FiL AN £15KV < B
L

- +4kV IEC 61000-4-4 Pk iR K

i F T RS-232 1 RS-485 #1123k [A]

5| BT %12 W R )

T 5] JE AT AE A FIRAS S BUIR B T AL ( A

N 10pA )

I& F T HE SR I RE I TE T3 L /b e

& T RS-485 [1) 1/8 Hfi 13 ( 215 256 M ia sk

)
& T RS-485 UL AR HOTTHE . RELIEEA A PRLEL 2R 2R
RO

SRR R . AT

B KA IR VO - -40°C £ 125°C

W48 23 1] (1) = A 6mm x Bmm VQFN-40 &f
%

5p 5 im0 5] B

2 N

Tk PC

L) BB Azl
HVAC %4t
T A B
BB A i

HL X B At B e
Tolkiz

3 Ui

THVDA4431A & — 3k = 5 i B A i 2 PhisOoR 4%
Y1 RS-232. RS-422 1 RS-485 M 2. Z%seft A
H=ANRESM A EWE , 2 3T5R RS-232 i
oAb, ZEREERER T — DN RIE SN
A S ER W T A4 T RS-485 i1, MODE 4% 9]
S FE L B R AE R S, DAME X S UL = AN E
FERERS . W T RS-485 B4 5] A RS-232 #2205 2%
N 1) 4R R i 12 T 5 A1 G A B AT S B 4 Th BE R A iy
Ho ZasfE BA EERIERTIRE | KA 78 P Fh i R
B (A SLR 51 E ) FEH.

st B AR 4 2% |IEC ESD {147 , ILESNI RS2
{4 554E . N RS-232 il RS-485 (L 12 WrHh [al 45 =X,
1 28 5 ) B LR AR LR BB AR ER AR N ThRE 52 B 1, JFAR
AR RS R R . A | R AT T %
RS EUR RN, RS-485 FEI 2% 3B 3
Re o B0 B 2 B 5 RS NI T . FE TR
KT, ZERFEFEM AL (JLBE N 10pA ) | FE
WIEA FEBURAIN ] . %28 E 5 3V £ 5.5V H
JEN RS-232 ffHL M 2 LA & RS-232 Fl1 RS-485 [k z)
seEi iU st . B EHEBEIE Vo (1.65V &
5.5V ) 13 I3 AE 68 SR AP ida il 88 i 42 .

HEES
RS 3 B3R
THVD4431A RHA (VQFN , 40) |[6mm x 6mm

(1) AHREZELE, HSH 1.
(2)  HEIRRT (Kox 9 ) NARWE , RS (& ) .

Dual Protocol
transceiver

Shared connector
RS232
UART! |y DB9
RS485/422
MCU Roz2
RS485 interface
feI AR S I

AV SIS . Or R, TR T3 Tl Rt 7 HSME TR, TIAGREF SRR, ARk

HEGRTE |, 1 55 7 I ti.com S5 Bt (S SRAS (#0030 ) o

English Data Sheet: SLVSJY8


https://www.ti.com/solution/single-board-computer
https://www.ti.com/applications/industrial/factory-automation/overview.html
http://www.ti.com/solution/hvac-valve-actuator-control
http://www.ti.com/applications/industrial/building-automation/overview.html
https://www.ti.com/applications/industrial/retail-automation-payment/overview.html
http://www.ti.com/applications/industrial/grid-infrastructure/overview.html
https://www.ti.com/applications/industrial/industrial-transport/overview.html
https://www.ti.com.cn/product/cn/thvd4431a?qgpn=thvd4431a
https://www.ti.com.cn/cn/lit/pdf/ZHCSZ58
https://www.ti.com/lit/pdf/SLVSJY8

i3 TEXAS

THVD4431A INSTRUMENTS
ZHCSZ58A - NOVEMBER 2025 - REVISED JULY 2026 www.ti.com.cn
Sk
T HFEE et 1T BB B B R e 18
2 B s (Y == < OO 26
B ettt 1 TA IR oottt et 26
BN T 1 - TR 3 T2 IEETTHE oo 26
B B ettt ettt nenn 5 T3 EFETEE oo, 26
I B B a1 [ AR 5 T4 BRETIRERET o 29
B2 ESD ZEZ oottt 5 B I . oottt ettt 36
5.3 ESD ZEZL [IEC- oo 5 TR A L= SRR 36
B BB AT B e 6 8.2 HEAURFH .o 36
LR Rt U = ST U 6 8.3 HLBEAHZEEE U oo 42
5.8 THZEEEM oottt ettt 7 Bl A TR ettt ettt ettt 43
BT FBREEE oottt 7 9 BRI STIR o 45
5.8 FF 45t RS-485 500KDPS. .....vveeeeeeceeeeeeeeeeeeerenn 10 O BT R e 45
5.9 JF KK RS-485 20MbPS.....c.coeveveeeeeeeeeeieeeereeeenn. 10 9.2 BT SR B BB AN oo 45
5.10 JFRERE |, IENHE RS232....oiiceeeeceeeeeeen 11 RIS k- /- SO 45
5.1 JFoehith | 20088 RS232.. e 11 94 TR e 45
5.12 FF K4tk $ﬁﬁt}]$§% ................................................. 12 9.5 BB RS e 45
5.13 FF k5t _RS-485_ i FPH AR ..ovvveeceevcee 13 9.8 TRIE R e 45
5.14 FFBEE FRERER ..o 13 A0 B T T D e 45
BB BT ot 15 1 HUR. HEMETIER ., 45

2 R 15 Copyright © 2026 Texas Instruments Incorporated

Product Folder Links: THVD4431A
English Data Sheet: SLVSJY8


https://www.ti.com.cn/product/cn/thvd4431a?qgpn=thvd4431a
https://www.ti.com.cn/cn/lit/pdf/ZHCSZ58
https://www.ti.com.cn
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHCSZ58A&partnum=THVD4431A
https://www.ti.com.cn/product/cn/thvd4431a?qgpn=thvd4431a
https://www.ti.com/lit/pdf/SLVSJY8

13 TEXAS
INSTRUMENTS

www.ti.com.cn

THVD4431A
ZHCSZ58A - NOVEMBER 2025 - REVISED JULY 2026

4 5| A BT RE

Q Q
. + o + i o -
> (@] > (@) z (@) (@] > > ©
chp e
@) P [T KT T IR IR IR NI T R
g 8 8 5 &8 8 3 8 8 &
N 30 L | Rr2
N T T T T I 29 | oND
|
|l : [ 28 | R3
|
i : I 27 L | ra
|
| _ I -—
|
s s : Thermal : 26 | GND
- G | Pad [ 25 | Rrs
|
A : [ 24 | re
|
e | |8 : [ 23 . _| oND
|
vio/v [ Io !_ ______________ | 2 [ | Rr7
oo | 1 10 21 | rs
T Y e ¥ e e~ 2 2 g
L T T T T O Y S R I A B I
P A R N AT N N A N A
x o ¥ g 905 QL = 9 z Q
o 0 é é é z ﬁ z % g Not to scale
= = =
&l 4-1. 40 5|} VQFN %3 (RHA)
( TRRLE )
& 4-1. 5| HIThAER
L4 WS Byl P8
L1 1 ) R (RS-232). MRS BRI a5z a2 IR AR B AR A R E
W, MBS AN BRI . AREZHAEE | WS N B .
L2 2 o P (RS-232/RS-485), TS LR HBHAS . Wz 55 LTt Bl B i s At 350
REHE , BN B AXREZHMEE , WS RINT LR 74
L3 3 PN (RS-232/RS-485), HaHs L hr rBHAS . 40 SZy A b Wit 2 Bl s i s L th b
FERU , W BER SN LR . AXREZHMELR , WSRINT LR
L4 4 BN A E RS . a0 A BT 2 IR R B A R R, TR A
FAANES B A REZ GG R | IS RN Eh 2 2%
L5 5 o R . BERES B F B AS . W AT R Tt R R A AN R, U
FAAMER B4 ARBEZIHEAE R | IS RAMNE L 5748
L6 6 beik== L DN Sy E e VAN SR O B S D Sl o 1R B B/ = R O R E i = 49
FANE LR . ARELZHAMEE |, IS TIINT LR 5475
L7 7 0] RN . BT Eh PR AR . R s BT & S R S A R F A U A
FANER BB . ARG R |, 5 R ANE LR 5 2% .
L8 8 o Wi . BRI B RBHAS . WS R BT IR R B A A A, D
FAANER B . ARG R | IS RN Eh 4%
Vio ! Vee 9 P 1.65V % 5.5V @R AEME. WRAFELICHZH 10, TS Vee.
GND 10 G GND
SLR 1" I JEIEZRYEH) , PR R AR . SLR = H 5 FKE

Copyright © 2026 Texas Instruments Incorporated

PRI 3
Product Folder Links: THVD4431A
English Data Sheet: SLVSJY8


https://www.ti.com.cn
https://www.ti.com.cn/product/cn/thvd4431a?qgpn=thvd4431a
https://www.ti.com.cn/cn/lit/pdf/ZHCSZ58
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHCSZ58A&partnum=THVD4431A
https://www.ti.com.cn/product/cn/thvd4431a?qgpn=thvd4431a
https://www.ti.com/lit/pdf/SLVSJY8

THVD4431A

ZHCSZ58A - NOVEMBER 2025 -

REVISED JULY 2026

13 TEXAS
INSTRUMENTS

www.ti.com.cn

R 4-1. 5IAIThEE (%)

B WS it BB

DIR 12 [ RS-485 TX/RX Ja /AR . P35+ HaBHES .

MODE2 13 [

MODEOQ 14 [ MODE %l 51 | 42555 T $ir Fi pH 3%

MODE1 15 [

NC 16 NC PSR R AEREE BIHTE PCB LRI

TERM 17 [ 7 RS485/HD #i= F 5 R1/R2 LA 7E RS485/FD #ix Fi5 R3/R4 A FI/AEH 120 Q #ikE. M
Tz FLBE

NC 18 NC WA ER: . ATLAE PCB (R K7 T M k24 .

SHDN 19 [ PRPEIEFARF . T By LB

Vee 20 P 3V Z 5.5V ik

RS 21 [ RS-232 A

R7 22 [ RS-232 # AN

GND 23 G Heh

R6 24 o) RS-232 BXzh a4

R5 25 [ RS-232 #IL AN

GND 26 G it

R4 27 o] RS-232 JRzh#s i ok RS-485 [FAHEIL A (B)

R3 28 I/0 RS-232 IRz A4 5l RS-485 [FIMIFEICEEMA (A)

GND 29 G it

R2 30 o] RS-232 i #sii Aol RS-485 S5 (Y B A)

R1 31 I/0 RS-232 {2k N8l RS-485 M5l (Z 5. B )

Vee 32 P 3V & 5.5V [ HIEHE

V- 33 B HLT R

C2- 34 FLAT 5 L2 2% 1 b T

C1- 35 FLA7 2 L2 2 1) 7 A o

NC 36 NC IR AR, ATLAAE PCB {45 T B ok He o

C1+ 37 FLTAT 4 FEL 2 5 (R LE AR

Vee 38 P 3V % 5.5V [{HUIFHE

C2+ 39 FEL 7T 22 L 25 48 1) LA 3ty

V+ 40 IEHLAT AL

Copyright © 2026 Texas Instruments Incorporated

Product Folder Links: THVD4431A
English Data Sheet: SLVSJY8


https://www.ti.com.cn/product/cn/thvd4431a?qgpn=thvd4431a
https://www.ti.com.cn/cn/lit/pdf/ZHCSZ58
https://www.ti.com.cn
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHCSZ58A&partnum=THVD4431A
https://www.ti.com.cn/product/cn/thvd4431a?qgpn=thvd4431a
https://www.ti.com/lit/pdf/SLVSJY8

13 TEXAS

INSTRUMENTS THVD4431A
www.ti.com.cn ZHCSZ58A - NOVEMBER 2025 - REVISED JULY 2026
5 B
5.1 ZEXT B K BEE
ERRBRSME T TAERE R ANAE (BRIESEUH ) D
B/ME >N | Hpr
2 R R Vce & GND -0.5 6 \Y,
AR Vio % GND 0.5 Vee +0.2 v
B A 2 1 HH AL R L V+ % GND -0.3 14 \Y;
B i 472 97 i HH L L V- % GND -14 0.3 \Y,
R BT 5255 ( R1. R2. R3. R4. R5. R6. R7. i
B R8) LHI%HT GND [k 16 16 v
e e (R1-R2) 8¢ (R2-R1). (R3-R4) 5% (R4-R3) ( 2% i
ZE MR ) 22 22 \Y;
555 14k I RS485 st gmz) 5 (R2-R1). (R3-R4) i (R4-R3) ( Jii il " 6 Vv
/T SN E N )
. fEATZ55I B (L3 L4, L6. SLR. SHDN. .
NI TERM. MODEO. MODE1. MODE2. DIR ) 75 03 Vio+02 v
Pl as b R lo (L1. L2, L5. L7. L8) -8 8 mA
A7 I Tetg 65 150 °C
iR T, -40 170 °C

(1) A “AXRRBOEE” BT REN S HE K ATIA . 400 B R BRI AN FROR S AR I LS 26 A N e BUS AT A6 AF LLAMIE T 3
M2 T RERS IEHIZAT . WA VU AT SR AHMELE L B RBUE ETE R NI, ST REA S R IER BT , K r] RER AR 1F 1 58
Ph DURERE BE R4 KL AR A5 4 o

5.2 ESD %44
GiA v
ML (R1. R2. R3.
N R4. R5. R6. R7. R8) #ll +16,000 Y
NRTBCRBR (HBM) , 74 ANSIESDA/JEDEC | GND
A JS-001 FrfE™M
Vieso) bR J WGk 7 GND SR | L, oo Y
511 o
FEHLEEIE R (CDM) , 754 JEDEC #iiti JESD22-C101(2) +1,500 v
(1) JEDEC 44 JEP155 451 : 500V HBM I A ZE 47 1E ESD #iliAR F 24 tkr=.
(2) JEDEC 34 JEP157 F5iH : 250V CDM Y g5 7Ebnife ESD il ife N 24,
5.3 ESD %% [IEC]
& Hahr
el | 754 |IEC 61000-4-2 FrifE MM (R1. R2. R3. +8,000
V(esb) — — R4. R5. R6. R7. R8) Al \%
2RI | 754 IEC 61000-4-2 Hrifk GND +15,000
Viern) ;ls;;;ggngzm BRI 2 tEC 61000-4-4 e gﬁﬁﬁ% (R1. R2. R3. +4,000 v
Copyright © 2026 Texas Instruments Incorporated PR 5

Product Folder Links: THVD4431A
English Data Sheet: SLVSJY8


https://www.ti.com.cn
https://www.ti.com.cn/product/cn/thvd4431a?qgpn=thvd4431a
https://www.ti.com.cn/cn/lit/pdf/ZHCSZ58
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHCSZ58A&partnum=THVD4431A
https://www.ti.com.cn/product/cn/thvd4431a?qgpn=thvd4431a
https://www.ti.com/lit/pdf/SLVSJY8

13 TEXAS

THVD4431A INSTRUMENTS
ZHCSZ58A - NOVEMBER 2025 - REVISED JULY 2026 www.ti.com.cn
5.4 BIUBIT &M

£ HARE KGR T I TARREEVE I N A ( BRAESA Y )

B/ME PRAE BAE L-lia

Vee ALY FL L 3 55 Vv
Vio /O 5 HL I 1.65 Vee v
V| (Rs-485) £ RS-485 i FAEMT 25T ( R1. R2. R3. R4 ) M AL ED -7 12 %
v FERE Py AL N 5L | RS RS-485 BB ¥ 12 4 A HUE [(R1- o Wl v
D R2) & (R2-R1). (R3-R4) i (R4-R3)]
v 15 R & B2 RIS L T, RS RS-485 LU T A2 /0 f N\ LR [(R1- 55 55 v
D R2) i (R2-R1). (R3-R4) ik (R4-R3)] : .
V| (Rs-232) RS-232 #LxU T i A i B -15 15 \%
BRI CEIE (L3, L4, L6. SLR. SHDN. TERM. MODEO. MODE1.
Vi MODE2. DIR fiA ) 0.7xVio Vio v
& H P4 FLE (L3, L4. L6, SLR. SHDN. TERM. MODEO. MODE1.
Vic MODEZ2, DIR #i\ ) 0 0.3xVio v
lo S R, SRS AT RS-485 il -60 60 mA
lor FENSCES LR Vip = 1.8V 8 2.5V -2 2 mA
lor e L Vio = 3.3V 5 5V 4 4l mA
RL RS-485 #3192 43 f g HifH. 54 60 Q
SLR = Vo 500 kbps
RS-485 #3115 5 1&g % .
" SLR = GND B &% 20 Mbps
o SLR = Vo 250  Kbps
RS-232 LT M5 5L HH 2
SLR = GND &% 1 Mbps
" RS-485 [ 455 T 15 48 % 0.5 Mbps
Vi loorback) | S -232 BB T 05 4t 1] Mbps
Ta® TAER R -40 125 °C

(1) ABEERFRM R R/NEE (K UE ) R/ MERRELE .
(2)  WEB (G5l ) IEBUE [ RL 150°C. SR AL A5 Bt T W B DD H G R R B . ORSERZ A BT (TSD) FLEE IR
MGERIL ] 170°C [ HIUERT | % H RS AE F SR BN E A RS

5.5 HPkAE(S B
THVD4431A
Hdatz() RHA (QFN) oA
40 3|
Roua SEEIABTIIA 27.4 °CIW
R yc(top) SEEAN (T ) FABH 16.8 °CIW
Rous 45 28 HLER AR FABE 9.8 °C/W
YT RSN ) 0.2 °C/W
LN 45 % LB SRR S 8 9.8 °C/W
R0 yc(pot) SEE AN (JRHS ) FABH 2.7 °C/W
(1) AXHERIERMEZER | B R LGERIC LRGN HFM .
6 FEX IR 7 Copyright © 2026 Texas Instruments Incorporated

Product Folder Links: THVD4431A
English Data Sheet: SLVSJY8


https://www.ti.com/lit/pdf/SPRA953
https://www.ti.com.cn/product/cn/thvd4431a?qgpn=thvd4431a
https://www.ti.com.cn/cn/lit/pdf/ZHCSZ58
https://www.ti.com.cn
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHCSZ58A&partnum=THVD4431A
https://www.ti.com.cn/product/cn/thvd4431a?qgpn=thvd4431a
https://www.ti.com/lit/pdf/SLVSJY8

i3 TEXAS

INSTRUMENTS THVD4431A
www.ti.com.cn ZHCSZ58A - NOVEMBER 2025 - REVISED JULY 2026
5.6 THFEFERL
b2 R HLRUE BRMAE L A
EWTHRK , HH DIR=V|, K, TERM =L SLR=H |500kbps |160 200 W
’ m
MODE2. MODE1. MODEO = 011, SLR=L | 20Mbps 390 250
P R2/R1 BAFR[E] 77 20 A i 4 5]
D(RS-485) |R3/R4 ; SLR=H 500kbps 430 500
Vio = Vee = 5.5V, Ta=125°C. TERM = Vo _ mw
L3 = 73k 50% 7Lt SLR=L  |20Mbps 500 575
VCC = V|o =5.5V, R3. R4. R6 Tk
Rk 3kQ |, R3 HEHA = SLR=L 1Mbps 320 500 mw
Po(as MODE2. MODE1. MODEO = 001 ¢ | 1000pF , L3 1%
D (RS-232 NI
RS232) | Rs-232 Hik Ve = Vio = 5.5V, R3. R4, R6 #4
sl 3kQ |, R3 Mkl = SLR=H |250kbps |185 200 mw
2500pF , L3 ¥)i
5.7 SR

75 B ARE KGR T I TARR VG AR (BRAESAED ) .

Ve =5V, Vg = 3.3V KIZM4 T .

BraAEAA U], 50 SR E AR Dy 25°C HLIR I

2H \ WA | mE mmE BE| s
I%Zh%%E_RS-485
RL=60Q , -7V < Vi < 12V (2 E 6-1) 15 2 Y
RL=60Q , -7V < Vit < 12V , 45V < Ve < 5.5V (1Z MK 6-1) 2.1 3 Y
[Vobl UKzl s 22 43 v F R R.=1000Q (1= & 6-2) 2 25 Y,
RL=54Q , 4.5V < Vcc <55V (iEZHK 6-2) 2.1 3.3 Y
RL=540Q (k& pE 6-2) 15 3.3 Y
AlVopl | ZE 4%t IR 1 o RL=540Q 51000 (=K 6-2) -50 50| mv
Voc Sepsad LR RL=540Q 51000 (i%=1AK 6-2) Vee/2 3 \%
AVoc(ss) | R LT H i 1B R =54Q 5, 100Q (iEZMK 6-2) -50 50 mv
los B IR (M T ) |DIR=Vig, -7V < (VRo 8 Vrq ) < 12V, 8i# R1 Wi % R2 -250 250 mA
MODE2. MODE1. MODEO =011, DIR = GND , Ve = GND & 5.5V , Vo 125 125 A
lozo LWTHATFRIAMR2 £ |=-7V. +12V
BN & LT R I | MODE2. MODE1. MODEO =011 , DIR = GND , Vee = 5.5V , Vg = -7V 325 50| uA
+12V - H
B3 _RS-485
ey TR A . - ; oyt | Vi=12V 75 125 A
h AL (S ) | ) S AR, DIR =0V, Vee Ml Vio =0V 2
- V=7V -125 -70 LA
IRxT i dﬁ%?ﬁmﬁm“ S | 4T , Ve Fil Vo= 5.5V , TERM = V|o VI=-7V & 12V -325 325| uA
JIL
Vrhs NARESPNET R -70 -40| mv
Vh- UL PN LRV TE -7V 2 12V [ Bl py il -200 -150 mv
Vhys B NIB 25 80 mv
Cap HINZE S R 7E R3 1 R4 Z [l , f= 1MHz 45 pE
Vo SR L2 51 lon = -4mA , Vo =3V & 3.6V 5 4.5V & 5.5V V'00’4 V'Oo’z %
VoL HHRERE | L2 51 loL = 4mA , Vio = 3V Z 3.6V & 4.5V % 5.5V 0.2 04| V
Vo iR L2 51 lon = -2mA , Vio = 1.65V % 1.95V & 2.25V % 2.75V V'°0‘4 VIOO_Z \%
VoL SR HLE | L2 51 loL =2mA , Vio = 1.65V % 1.95V 5 2.25V % 2.75V 0.2 04| V
e = ol , = , N N = 0 T AR
log Wt B L2 3 \Q) 0V & Vio , DIR = VIO , MODE2. MODE1. MODEO = 010 ( 30 L. 8 2| A
Xzh%% RS-232
Copyright © 2026 Texas Instruments Incorporated FE VR 1

Product Folder Links: THVD4431A

English Data Sheet: SLVSJY8



https://www.ti.com.cn
https://www.ti.com.cn/product/cn/thvd4431a?qgpn=thvd4431a
https://www.ti.com.cn/cn/lit/pdf/ZHCSZ58
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHCSZ58A&partnum=THVD4431A
https://www.ti.com.cn/product/cn/thvd4431a?qgpn=thvd4431a
https://www.ti.com/lit/pdf/SLVSJY8

THVD4431A
ZHCSZ58A - NOVEMBER 2025 - REVISED JULY 2026

13 TEXAS
INSTRUMENTS

www.ti.com.cn

5.7 S (52)

2 BRI U PRI TR B AT (I A1 ) . Bl ST | 5 SR 26°C . s
Vee =5V Vip = 3.3V fskF N illfs.

25 R BME  AREE BAE| A
- 45 DOUT (R3. R4. R6) (R_=3kQ Z GND , DIN (L3, L4, L6) =
VoH i BT GND : Vee = 3V % 3.6V) 5 5.5 72|V
. 45 DOUT (R3. R4. R6) (R_=3kQ Z GND, DIN (L3, L4, L6) = i | i
VoL I H Pt L Vio : Voo = 3V % 3.6V ) 7.2 55 5 Vv
s 45 DOUT (R3. R4. R6) (R_=3kQ % GND , DIN (L3, L4, L6) =
VoH i HEL T LU GND : Ve = 4.5V % 55V ) 7.8 9 1)V
i Ji4s DOUT (R3. R4. R6) (R_=3kQ Z GND , DIN (L3, L4, L6) = i i .
VoL (ISR TR VIS Vio : Voo = 4.5V % 5.5V ) 1 9 78| V
_ VCC =3.6V VO =0V
los 7 B A LR @) +35 60| mA
VCC =5.5V VO =0V
o R3. R4, R6 L (it Hibh B/\Cf:ov e Ve 300 10M Q
( Vo = #12V Vee =3V & 3.6V 125 A
- 13\ R4. R6 LAIHRY | sHpR = oND o cc
A Vo = £10V Vee = 4.5V % 5.5V 125 A
Bil# RS-232
, lon = - 4mA , Vio = 3V % 3.6V i 4.5V % 5.5V V'°0'5 VIOO_Z v
V. o EL P R . .
o L1/L2/L5/L7/L8 ] ] Vo - Vi -
lon =-2mA , Vo = 1.65V % 1.95V 8{ 2.25V % 2.75V 10 1o \%
0.48 0.2
v G Hh T loL =4mA , Vio =3V Z 3.6V i 4.5V & 5.5V 04| V
oL
L/L2/L5L7ILE loL = 2MA , Vo = 1.65V & 1.95V 5 2.25V & 2.75V 04| Vv
RS-232 ##s A (R1.  [Vec=3.3V 1.6 24 \%
Vir+ R2. R5. R7. R8) LMIE _
T N B L e Vee =5V 1.9 24| v
RS-232 ##sMmA (R1.  [Vec=3.3V 0.6 1.1 \%
Vir- R2. R5. R7. R8) it ~
W A B Vee =5V 08 14 v
3 I '_A M /T ‘H:T‘j‘
Viys 2‘%‘/?&3&_%3/);7 )E’Jﬁu)\kﬂ‘ 04 05 v
Pl a5l
loff L1/L2/L5/L7/L8 L ffi%idiiE |SHDN = 0V +0.05 +10| nA
AL
B S
f %‘?Wﬁnu)\?lﬂﬁﬂtﬂ’ﬁm)\% ABV <V, < 15V 3 5 71 ke
TR
TsHDN R BTt 150 170 °C
Thys ISR 15 °C
YR
U.\./VCC Ve FIHRIERIE 25 2.8 \%
(rising)
UVvce Voo FBER R BIE 1.9 2.1 Y,
(falling)
)UVVCC(hys Ve IR IRIR 100 400 mv
Wvio Iy ko ke 15 16| V
(rising)
UWvio Iy Frex i 12 14 v
(falling)
UVV|0(hys) V|o PR 3R i 85 100 mV
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5.7 BANHE (4R)
7E H AR RS N TARR SR NS (AR ER ) o BRAESA UM, 500G B G 7R E S N 25°C. HIFEHE
Ve =5V, Vg = 3.3V KIZM4 TS

2% FRR A BUME  MmEE B MM
Vee = 4.5V % 55V, SHDN = GND , i 2Lt iitin A 3l & as | sk 1%

ME | Ta < 125C 5 201 WA
Vee =3V % 3.6V, SHDN = GND , firfs HAtZ 4N 51 a2, Bk bx 3 15 A
e N 13, Ta < 125C M
lcc_sHDN | FEITIE S 1) L IR FRLIAT - — — - ——
Vce = 4.5V £ 5.5V, SHDN = GND , fTf HAnZ MmN G| g2, B L 5 15 A
712, Ta < 1057C M
Vee =3V £ 3.6V, SHDN = GND , firfs HAtZE4m AN 5 JE= |, Bk LK 3 10 UA

f# , Ta < 105C
lio_sHpn | RIFBET IIZ AR | Vio = 1.65V % 5.5V, SHDN = GND , Jirfy H AL A A\ 51 il 2 3| WA

¥

H

YRE S SR A, DIR = Vi , MODE2, i
yEETE (#4)  Veo= |MODE1. MODEO =011 ( 44T ) TR 17 351 mA
4.5V % 5.5V — ———,
ooV IRE R T, BRI DIR = Vo ‘
loc_sss ;EE'\S)‘(%“EM&FET * |MODE2. MODE1. MODEO =010 ( X T ) 0B 13 28| mA
IRENFEER , Bl R A, DIR=GND , ‘
MODE2. MODE1. MODEO = 010 ( *:X{ T ) I 0.8 15 mA
HRH (##8) , Voo = : -
3V % 3.6V IEBhAREE A, Bl aRizE M, DIR=Vo ,
lec4ss | rerm = Bars T | MODE2. MODE1. MODEO =010 ( *:3T. ) AR ! 24| mA
StR=X YA B H AR | BB R | DIR = GND | on 7 13l A
MODE2. MODE1. MODEO = 010 ( 33T ) HE : :
IR A AR, Bl piE M, SLR=GND , DIR =
] , GND ; MODE2. MODE1. MODEO =010 ( 3% | Efi# 7 17| pA
SR (1), Vio| T )
lio_485 =3V £ 3.6V - ‘
N TERM = &% IR B AL , B RS , SLR =V ; DIR =
GND ; MODE2. MODE1. MODEO =010 ( 3% | Ef# 8 21| pA
T)
RS-485 WA Bt K | HKah B4 ELBEIF R . MODE2. MODET, _
looDT 485 | s MODEO = 011 ( 43X T. ) DIR=Vio 38 50| mA
| RS-485 # i asim i T | Bl #s v s H Bt S ; MODE2. MODE1. DIR =GND , TERM 1 15| maA
CORT_A85 | ey et g e MODEO = 011 ( 4£XT. ) = Vo
v . |MODE2. MODE1. MODEO = 001 , SHDN = Vo ;
| _ . L L7 ) ) 10 » Py
cc_rs23z | RS-232 H T A HLUE HL IR N T 4 6| mA
lcc_rszsz | RS-232 ¥fIalf FH#Y |MODE2=1. MODE1=0, MODEO=0;L3=L4= |RS-232 Jiz33atiB 4 25 311 mA
B HLI L6 = i mfF , -40C < Tp < 85C s EEAAN A E
ICC_R8485 RS-485 H# A0 FHIHEYE | MODE2 = MODE1 = MODEO = Vg ; L3 = #4184 | MLeiiZBmd -6 3 4 mA
1B HLIE T k=1

Fr LimEzdafH#_RS-485
s R3/R4 372 1 | MODE2 = MODE1 = MODEO = 011 ( &M T. ) ; TERM = V|o , VRara =

RIERUFD | 1y 1200 syl 2V, Vre =-7V. OV, 10V ; 2 & 6-9 102 120 138 o
Z8
NI (L3 L4L L6,
DIR. SHDN. SLR.
I TERM. MODE2. 165V < Vo < 5.5V, 0V < Vjy < Vjo 20 5/ uA
MODE1. MODEO )
Vitsny | EFHBRIME B AN 0.6xVio 0.7xVio
VIT—(IN) ‘FB&E‘E{E : ﬁiﬁfﬁ)\ 1.65V < V|o < 5.5V 0.3XV|0 0.4XV|O \%
VinHys) | BN @ BN 0.1xVip  0.2xV|g \%
(1) (AT IR |, B5E Voge EE Vi - # Viys
(2) DRI R SR ) | DAY (b SR ) 25 D AR UARUE A
I H— AR AN .
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5.8 FF 4% _RS-485_500kbps

500Kbps ( H' SLR=V o) , EEUUSAT %M NG . BRAESAE U, BINFTE SAMENTER Y 25°C. MR Vo =
5V. Vo = 3.3V &M T, O

K \ PR A | mivE hmE mkE| B4
IREhaE
Vee = 3V % 3.6V, S
\ 5% 3.3V 210 300 600 ns
tr, o TR B TR v TYETT
cc =4. 2 9. ,
My 250 300 600 ns
Voo =3V E 36V, MR 250 450 ns
R, =54Q , C_=50pF i H 3.3V
tHL » trLn | FEIBIEIR s ot
w5 6-3 Ve = 4.5V & 55V, it 050 450
T Jy 5V ns
Vee = 3V % 3.6V, Jui
t P I i 3.3V 2 15 ns
SK(P) KEIE , |tere — teun -
Voo =45V £ 5.5V, i ) 5l s
HIE N 5V

MODE2. MODE1. MODEO =010

A4 FH B[ N 1

tpuz , tez | ZEFH IR 1) (CFAT ) 5011 (40T ) ‘ 80 50 ns
W20 & 6-4

MODE2. MODE1. MODEO =011
f ,t uil ISR 200 650
Pz tezu | FHINTH) (AT ) - BB ns

s

tr, LRy VAN 2N 5 10 ns
tere » teun | FEHRIEIR C. = 15pF HZ R 6-4 700 1200 ns
tsk(p) JKFAESR | ftor — teuwl 10 45 ns
terz \ tiz | PXUTASZC (25 e 1) 30 80 ns
tpzH(1) TR A AR MODE2. MODE1. MODEO =010 | & H 6-7 60 155 ns
tpzL(1) 450 1250 ns

- X . Pra—— v
EZ[.:;) ;iggtﬂ%ﬁl‘gmﬂ% TX I el BHSDE%V;OI\{I?DEZ MODET. |1y qg ; 6l ue

(1) HEEMTHNT , R3. R4 A RXMAMT , R2/IR1 IR &4 ik T

5.9 FF 45 _RS-485_20Mbps
20Mbps (SLR = GND) , fE@ VU T4 TS . i S AUEIIAE 25°C FHJEHE Voo = 5V Vo = 3.3V IiHll#E. (1)

23 R ‘ B/ME L kil 57({'%[“ LA
XZhEE
VCC = 3\/ E 36V ) ﬂﬂﬂ
B ‘ (2 3.3V 5 10 15 ns
b ZEorH L TH R B ) v YETT
cc =4 2 5.9V, St
g 5V 5 10 15 ns
. R =54Q , C_=50pF Vo = 1.65V % 1.95V 14 25 58 ns
teHL » teLH | RIEIEIR e % LEORP
HZH K 6-3 Vio = 3V % 3.6V 9 20 46| s
VCC = 3\/ E 36V y ﬂﬂ‘ﬁ!
. P— ol 19 3.3V ! 35| ns
KIFAEIR | -
SK(P) PHL ~ tPLH Voo o A5V E 55V AL 1 . -
AUER 5V :
N MODE2. MODE1. MODEO =010
terz \ terz | AR [H) CEXUT ) 5011 (40T ) 1 65 ns
MODEé MODE1. MODEO = 011 HE -4
tezr , teze | 5 I [H] ( éx)ﬂ‘t) : ﬁqﬁzéﬁﬁﬁﬁﬁ N 8 80 ns
E: e
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5.9 FF4¢4:_RS-485_20Mbps ( 42)
20Mbps (SLR = GND) , 7E#ULEAT 4 AF P . Frf UREIITE 25°C RIHLJEHE Ve = 5V, Vip = 3.3V HillfE. ()

E = PR KA B/ME WARE BAE| B
ot i TR b ] 5 10 ns
tpHL » trLn | fEFEIEIR CL = 15pF it 2 6-6 40 70 ns
tsk(p) IR | |tpp — teunl 10 ns
tpuz , trrz | PR IR 25 F I () 20 80 ns
; PR LA THE T E (25 | MoDE2. MODE1. MODEO = 010 | #2114 6-7
poanCO™ AR 5 R B A P 50 160 ns
PZL(1) 1 )
tPZH(Z)‘ E%X){I*ﬁﬁ?%m X ﬂﬁ‘)‘)\?"ih%ﬁ DIR=0V; MODE2. MODE1. NI
o212 TF4 (0 7 1 MODEO = 011 12 & 6-8 4 15 us
(1) AN ITHNT , R3. R4 N RX NG F , R2/IR1 NIREN 284 H i T o
5.10 JFcRE: |, IK3h45_RS232
T 22 1) R YR U LRI P SR8 RS AE T 1) AR R S T A ( Bk SR A ) ()

28 WA BL pmmo mxm| v
250kbps
e o RL=3kQ C. = 2500pF
BRI ¥ DOUT 775 HBHI 6-16 250 500 kbps
tPHL v B g T
R AL P 4R = < 0.8 2 s
tor, 3% R_ = % & 7kQ CIL 150pF % 2500pF H
N 527K 6-16
tsk(p) Rk Bk R ) 220 600 ns
Voc=3.3V£10%,5V+10% , |C, = 150pF & 1000pF 6 30
SR(tr) | Ed#% | HAXIR R =3kQ & 7kQ , &K Viys
6-17 C, = 150pF % 2500pF 4 30
1Mbps
o R, = 3kQ Cy = 250pF , Ve = 3V & 3.6V 1000 kbps
i KB T R v g
RHR A DOUT JFx , 12 6-16 | ¢ = 1000pF , Voo = 4.5V % 5.5V | 1000 Kops
o | OEBHARER R.=3k0 % 7k0 , i ZHIE  |Cp=150pF % 1000pF 300 80| ns
6-16
tsk(p) Jikpf A% ) 25 150 ns
R =3kQ % 7kQ |, Vg = 4.5V
18 150  Vius
% 5.5V = ;
SR(tr) |FiEE | K : : %%%55"; [ 1000pF
R.=3KQ & 7kQ , Vee =3V % |5 15 150|  Vis
3.6V
(1) MREHBHHNC1-C4=01uF (Vgc=3.3V+0.3V) ; Vec =5V +0.5V,
(2) FATHTEINTE Voe = 3.3V 8L Ve = 5V H. Ta = 25°C Wil .
(3)  hknfwAES sE SN F —#AEREASEIE M [ty — tpLlo
5.11 FEort: | HRl#F_RS232
T 2 1) P YR U L R P SR RS AR T I AR R R T T A ( kAR A A ) ()
2% WS aie PP pm| we
250kbps
teLH FERRAEIBIN 18], G FR P 8 o oL P4 1 o 150 550| ns

— C_ = 150pF , ik %1 6-18
tpHL AL AR AEIR IS [R) o P B P 150 550| ns
tpLH AL AR AEIR IS IR) A% T 2 i P o 130 520| ns

— C = 15pF , 5% [E 6-18
tpL AL AR AETR IS IR) o P 2 P4 130 520| ns
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5.11 FRoekkit: | Bl RS232 (4t)
e 1 Pl B L 9 % 1 SR R B T LR S P I ( ek A i ) ()

2% WS ane PR o] we
THF BRI (Bl B ), Vio=3V E | CL=150pF , S 6-18 20 50 ns
tr 232, ooV C_ = 15pF , i & 6-18 5 10| ns
tF . ) _ PR
P22 | EFhIF BRI (BRI B ) | Vio = 165V % |CL= 150pF , ISR 6-18 40 9| ns
2.78V Cy = 15pF , &[4 6-18 10 20| ns
t i A5 B (1) 6 14| us
en ikl CL=150pF , R =3k , K 6-19
tais it 2 FH e (1] 100 200| ns
) C, = 150pF , % H&l 6-18 50 135| ns
tsi(p) ik i 5 ) —
CL =15pF , &7 6-18 50 135| ns
1Mbps
tpLH ARRIEIRI (7, A HLT 20 e P o 150 550| ns
— - Cy, = 150pF , 2Kl 6-18
tPHL FEREIEIR I ) | 5 P S P4 150 550| ns
tPLH PERRACIR IS ), % 2 P A o 130 520| ns
P — - C = 15pF , i &% K 6-18
terL FEARBAEIR R 8], o P B P4 130 520 ns
T FRERHE Bl ) |, Vio=3v & | CL=150pF , W21 6-18 20 50| ns
tr 232 5.5v CL = 15pF , &K 6-18 5 10| ns
tF N - _ PR
P22 ) bR (R Rt ) | Vio = 1.65v & | CL= 150pF , 2K 6-18 40 90| ns
2.75V C = 15pF , &K 6-18 10 200 ns
t i A5 B (1) 6 14| us
en ikl CL=150pF , R =3k , %K 6-19
tais it 2 FH (1) 100 200| ns
) CL = 150pF , &% [H[F 6-18 50 125| ns
tap | o lRE® —
CL = 15pF , i5Z 1A/ 6-18 50 125| ns

(1) WK C1-C4=010F (Vec=33V+0.3V) ;C1=0.047uF,C2-C4=033uF (Vcc=5V05V).
(2)  FrA AMEIITE Vee = 3.3V 8l Vee = 5V H Ta = 25°C WHllfH.
() Wkt fwEL € SCNIF — B AMEIE R [tey -tor |-

5.12 FFooE A U#
A TR FIISE. BIE S | 750G SRE I/ IR 25°C. RS HLE Vg = 5V. Vio = 3.3V 41 Rl

23 WA BOME  RAFR BAE| B

MODE2. MODE1. MODEO = 000 &&%* ; SHDN = GND %
Vio ; HABEMATMEST , Voc =4.5V % 5.5V )\ SHDN 0.05 0.6 ms
T 50% Fr M4 V- BEIAH] -8V RN ; iR IE 6-11

MODE2. MODE1. MODEO = 000 &% ; SHDN = GND
% Vi ; HRBHEMANGIES , Vec =3V % 3.6V )L SHDN 0.1 0.6 ms
T 50% F M4 V- BJEIEH] -5V IR i SHE 6-11

L3 = Vio , MODE2 = GND , MODE1 J\ GND # Vio , MODEO
=Vio ; SHDN =DIR =V|g ; SLR. TERM = &% ; A\ MODE1 0.04 0.1 us
ETHER 50% 2 R2 352 2V IURFE ; #2150 K 6-12

L3 = Vio , MODE2 = GND , MODE1 M Vio % GND , MODEO
=Vio ; SHDN =DIR = Vg ; SLR. TERM = &=%* ; A MODE1 2 21 us
TR 50% % R2 i F] 300mV (A 5 18 2% & 6-12

MODE2 = MODE1 = VIO , MODEO M GND %/ Vo ; SHDN =
Vio , L3 =GND ; \\ MODEO L7 50% % L2 (1) 50% 2 24 us
TSI | -40°C < Ta < 85°C ; i 2 M 6-13

MODE2 = MODE1 = VIO , MODEO M Vo %] GND ; SHDN =
Vio, L3=GND ; A MODEO 4R 50% | L2 [f) 50% T~ 2 15 us
BRI, -40°C < Ta < 85°C ; &K 6-13

MODE1 = MODEQ = Vg ; MODE2 M Vo % GND ; SHDN =
Vio , SLR. TERM_RX = &% ; L3 =GND , A MODE2 F}# 40 50 us
Wi 50% F L2 | 50% FRRIEIIRE ; SR E 6-14

troy MSEWTF] RS-232 5 25 i) ]

) M RS-232 3T5R b4 1
R2_Ré RS-485 4= X T 3BT i A 1)

‘ M RS-485 4= T Ak ) &
R4_R2 RS-232 3T5R #3L i 7 i il

¢ M RS-232 I [al i U4 & IF
LP_RS232 | RS-232 FEAIT 7 11 ]

¢ MIEH RS-232 #i P43
RS232LP | RS-232 PRI 2 HT 75 [ 7]

¢ M RS-485 I [al 5 U] 4 3
LP_RS485 | RS-485 4 W T LA HT 75 1 16
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5.12 JEoRAetE_BAYI# (%)
ERTARRAE TS BRAES AU, B R TR R 25°C. WIFHLE Voo = BV, Vio = 3.3V %1 T il

£ WA B/ME WA BRME| e
. MODE1 = MODEO = V,o ; MODE2 A GND % Vg ; SHDN =
_ N <
tRS4857LP ﬁsi%g?@g‘éﬁ}ggﬁ?jﬁ‘i V|o , SLR , TERM = ‘\i% ) L3 =GND , U\ MODE2 J_ﬂ'/})}ﬁ"] 1 2 us
HAPL 50% | L2 - 50% TR MmN ; iZ 1 E 6-14
DIR = V|0 , MODE2 = GND , MODE1 = V| ; MODEO M Vo
; I RS-485 430 T4 03330 | & GND ; SHDN = V|o , SLR. TERM = £7¢ ; L3=GND , L2 05 1 s
FHD_RSA8S | s 2 i o5 10 o 1) _Eify 10k FHreBR1%E | L MODEO FF#¥ 1 50% 3 L2 |- . H
50% IS ; 52 & 6-15
DIR = V| , MODE2 = GND , MODE1 = V,q ; MODEO M
¢ M RS-485 XU LI F 4% |GND £ V| ; SHDN =V , SLR. TERM = &7 ; L3 = 05 1 us
HFD_RS48S | s 240 75 1 1) GND, L2 Lff 10k FHiHifi3E , A MODEO |-+t 50% | '
L2 | 50% LEFHERImE ; iESHE 6-15

5.13 JF=45: RS-485 e fHAS
B TR FIOB5. BRAE S W | 75 W BT SO (578 IR A 25°C HBIBHLE Vo = V. Vo = 3.3V 41 F 4.

2% WA A B/ME Rl BAE| B
Sy B b T MODE2. MODE1. MODEO =011 ; Vo =3V £ 3.6V, DIR=
toTeEN 0K 251y 4 ity - Ui 2 P BEL #85 F @ I 1] GND |, Vigs = 2V . Vigy = OV : %81 6-10 1000 2200 ns
g AN N MODE2. MODE1. MODEO =011 ; V|o =3V £ 3.6V, DIR=
torz X)) 2% i Ui 42 PR PEL 285 56 P S 1) GND . Vigms = 2V . Vg = OV : 1525 610 2000 7200 ns

5.14 FFo4etE_FHFEER
WRTAEAPE TS AR AU, B AR IR IREA 25°C. MIUEHE Voo = BV, Vio = 3.3V MM Tillf,

22X

WA

B/ME

WA BoNE| B

tLB_Rs232_ris
ing

£ RS-232 ¥ [ HE50 T MBI
TR BZ T THERIER

MODE2 = VIO. MODE1. MODEO = GND ; SLR = GND , M
L3/L4/L6 EFHE I 50% F L2/L1/L5. L7, L8 EFHIE 50%
%R , SHDN = Vio , TERM £7%% |, il Zeph 2% L7 iz
=15pF , & 3 MESIEHH EII R =3kQ , 40T < Ty <
85°C

410 920 ns

MODE2 = VIO. MODE1. MODEO =GND ; SLR = Vio , A
L3/L4/L6 LJHi1 50% % L2/L1/L5. L7, L8 LJHis 50%
f%ER , SHDN = Vio , TERM &7 , firth 2 as Lo G gy
=15pF , il 3 MRBhEHH B R =3kQ , -40C S Th <
85C

640 1100 ns

tL Rs232_fal
ling

76 RS-232 i [HI B0 N A
IR R R BRI R IR

MODEZ2 = VIO. MODE1. MODEO = GND ; SLR = GND , M
L3/L4/L6 RIS 50% F| L2/L1/L5. L7. L8 FFEIL 50%
fI%EE , SHDN = Vio , TERM &7%% , #ith22mes F i s
=15pF , &= 3 MRS LI R =3kQ , -40C < Tp <
85°C

570 760 ns

MODE2 = VIO. MODE1. MODEO = GND ; SLR = Vio , M\
L3/L4/L6 R &I 50% ) L2/L1/L5. L7. L8 FREIL 50%
fI%ER , SHDN = Vio , TERM £75 |, %t Z2nh 8% ik i g5
=15pF , 4% 3 MRFhEGE L R =3kQ , -40C < Tp <
85C

600 1500 ns

tskew_Rs23
218

RS232loopback 15~ MiZ 44
N BB A L 1 kb S

[tLB_Rs232 rising - tLB_RS232 fallingl » SLR =Vio , -40TC < Ta <
85T

100 860 ns

[tLB_Rs232 rising - tLB_RS232 fallingl » SLR =GND , -40C < Tp <
85C

70 250 ns

tLB_Rs485_ris
ing

£ RS-485 ¥ BIFEA T MZH A
T EIE TR E R

MODE2 = MODE1 = MODEQO = Vio ; SLR = Vio , M L3 7t
69 50% 3 L2 | THRHI 50%93E8 , SHDN = Vio , TERM
B, L2 ERIREaE = 15pF |, Rl 1 ik
(R2R1) = 540

1060 1800 ns

Copyright © 2026 Texas Instruments Incorporated

Product Folder Links: THVD4431A

English Data Sheet: SLVSJY8


https://www.ti.com.cn
https://www.ti.com.cn/product/cn/thvd4431a?qgpn=thvd4431a
https://www.ti.com.cn/cn/lit/pdf/ZHCSZ58
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHCSZ58A&partnum=THVD4431A
https://www.ti.com.cn/product/cn/thvd4431a?qgpn=thvd4431a
https://www.ti.com/lit/pdf/SLVSJY8

13 TEXAS
INSTRUMENTS

www.ti.com.cn

THVD4431A
ZHCSZ58A - NOVEMBER 2025 - REVISED JULY 2026

5.14 Frociett_FEBEN (£2)
ERTARRAE TS BRAES AU, B R TR R 25°C. WIFHLE Voo = BV, Vio = 3.3V %1 T il
3% WRREAF B/ME  WEE BORfE| B

MODE2 = MODE1 = MODEO = Vio ; SLR = Vio , ) L3 I
tLg Rs4ss_fal | TE RS-485 FR[aI T MIBHHARA | #11 50% 2 L2 FFEII 50%[14ER , SHDN = Vio , TERM 1060 1800 ns
ling TRRIS BB S R I ER | B, L2 R FER A = 15pF | UKAEs i L AR
(R2R1) = 54 Q
tskew Rrsas | RS485loopback 5= T M2 4E .
- NN If ising - ingl » SLR = Vio 5 50 ns
516 OELE R b RS [tLB_Rs485_rising - tLB_RS485_falling|
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5.15 s Rkt
120.5 119
120 — Vec=3.3V 118.5 A\ — Vec=3.3V
119.5 — Vée=5V 118 / — Vée=5V
— 119 —~ 1175
S 1185 S 47 \
s 18 2 1165 / \
2 1175 2 116 / S
& 17— € y15e / /
S 116.5 5 : / /
T 116 g 11°
e L g / /
‘€ 1155 £ 1145 /
5 115 5 114
= 2 A=
114.5 1135 7 S
114 — 113 7
113.5 112.5 __—/
113 12
60 -40 -20 0O 20 40 60 80 100 120 140 8 6 -4 2 0 2 4 6 8 10
Temperature (°C) Bus Common Mode Voltage (V)
RS-485 4= X TA% 3\ V(R3R4) =2V RS-485 4= X1 T## 3% V(R3R4) = 2V
& 5-1. RS-485 ¥ S SR Z FIRR E 5-2. Yz s pH AR S B AR s IR 2 AR R
40 60
_VCC:3.3V —VCC=3.3V
30 — Vec =5V — Vgc =5V
40
* / /
20 7
< 10 . 3
E 0 ‘5 0
5 5
O -10 // © -20 A
20 _ /
-40
-30 r/
-40 -60
-6 -4 -2 0 2 4 6 -6 -4 -2 0 2 4 6
Voltage Across Bus Terminals (V) Voltage Across Bus Terminals (V)
DIR = GND Ta=25°C DIR = Vo Ta=25°C
& 5-3. SR IR R2R1 451 ) 1 B 5 i 2 IR ROk R Bl 5-4. SEFF H I R2R1 B4R5| 4 LB SR Z MR AR
48— A
: Tt 4.8 — Vec =33V
— I~ _
4.2 E— i 2 45 ~ — Vec=5V
S — ) 4.2
© 3.6 £ 3.9
g ] S 38
g 3 = E— 3,2
S e T — >
£ 241 [ — Von (Vec =33 V) —— 2 27 ~
© 48l1]— VoL (Vec=33V) — = 2.4 ~
g T |_ll— Von(Vec=5V) 3 21 ~
£ — VoL (Vec =5V, — 2 1.8
8 12+ oL (Vee ) T £ 18
0.6 — g 12 -
= £ 09
— 0.6
0 5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 0.3 [~
Driver Output Current (mA) 0 5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80
DIR = Vo Tp=25°C Driver Output Current (mA)
DIR = VIO TA =25°C
& 5-5. RS-485 WRA23 1 Bk S IRA28 4 IR 2 ISR R
K 5-6. RS-485 JX3#8 244 Ak S URBI 24 tH R IR R
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5.15 HLEIKFE (42)

-40 -20 0 20 40 60 80 100 120 140
Temperature (°C)

ML E = 54Q || 50pF SLR=Vio DIR=V|o

E 5-9. RS-485 500kbps JXzh4% I F i[5k T ReAt B 5 EZ IR R

75 3.6
70 / S 34 —
$ 32 I —
65 = ) —
— —
E y- 2 , L
= 60 ]
E 55 e 3 28 — Vcc =33V
S / T 26 — Vcc =5V
> =
S 50 / 3
S L~ 8 24
? 45 // SRy
[} T —
S
40 / g > — |
v —
35 1.8
3 325 35 375 4 425 45 475 5 525 55 60 -40 -20 O 20 40 60 80 100 120 140
Vce (V) Temperature (°C)
Ta=25°C R.=540 DIR=L3 =V, DIR=L3=V|o R. =540
RS-485 4= X0 T RS-485 4= X0 T
& 5-7. RS-485 HLJR FaIf 5 YR B R I IC R & 5-8. RS-485 K& = - i R SIREHKX R
285 8.7
— Ve =33V — Ve =33V
280 N — Vee=5V . 84 Ry
275 2 44 /
— ) _
2 270 £
\c; = 7.8 /
£ 265 = P
= N— S 7.5
= 260 <
< 255 e 72
8 & 6o /]
X 250 z ©
3 S 66 A
2 245 g ©
© 240 Y 6.3
L n
235 N I N —
230 5.7

-40  -20 0 20 40 60 80 100 120 140
Temperature (°C)

R 53 =59 || 50pF SLR = GND DIR = Vo

E 5-10. RS-485 20Mbps JXZh#% b FHA B8R T i 5 45 3 B [ (K1 5%

-40 -20 0 20 40 60 80 100 120 140
Temperature (°C)

M3k =54 Q || 50pF SLR =V|o DIR =V|o

B 5-11. RS-485 500kbps WRz12E3ER SR FRMX R

#
285 32
— Vge =33V / - — Vcc=3.3V
280 — Vec=5V £ 30 — Vec=5V =
’t;)\ >
£ v e
z 275 8 28 —
© c
2 / % /
s 270 ~ S 26
= — | / o r
S 265 a 24
§ 260 a 22
= =9 /
a [ee]
255 J 20 —
4
250 18

-40  -20 0 20 40 60 80 100 120 140
Temperature (°C)

B FUE =540 || 50pF SLR = GND DIR = Vo

F 5-12. RS-485 20Mbps Xz 2E4% LR 5 E AKX R
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5.15 JLRURRE (£2)
72 80
69 T | — Vec=3.3V
- 66 // _ 75 — Vec =5V //
— < 70 —
£ 63— £ L
;:: = 65 ]
g 60 ] —
3 s7 3 60
> >
g 54 — Vec =33V g 55
0N 51 — Vcc =5V c/j)
9 v 50
¥ 48 gi e
[%2]
2 45 @ 40 E—
42 40 —
39 35
0 25 50 75 100 125 150 175 200 225 250 0 1 2 3 4 5 6 7 8 9 10
Data Rate (kHz) Data Rate (MHz)
Ta=25°C R.=540Q DIR =V|o Ta=25°C R =540 DIR = Vo
P 5-13. RS-485 500kbps HLIF HL¥i 515 S AAHEE R RIR R B 5-14. RS-485 20Mbps FFHE 515 SRR MR R
70 60
65 | — 3.3-Vec_CuL = 150 pF — 3.3-Vee_CL= 150 pF
—— 3.3-Vce Cy = 1000 pF 55| — 3.3-Vce_Cy = 1000 pF
z 80| — 3.3-Vcc_Co = 2500 pF < 50| — 5-Vec_CL =150 pF
E 55— 5-Vce_CL = 150 pF £ —— 5-Vgc_CL = 1000 pF
= —— 5-Vce_CL = 1000 pF = 45
§ 50| 5vee O = 2500 pF 5 1
5 45 5 40
o O //
> 40 L - L > 35
Q. Q.
S 35 — S 5 T
< 30 = o - — |
® | L—T [ © 25 ——
inl b
/
N— 15 — |
10 10
0 20 40 60 80 100 120 140 0 50 100 150 200 250 300 350 400 450 500
Input Data Frequency (KHz) Input Data Frequency (KHz)
Ta=25°C SLR = Vo Ta=25°C SLR = GND
T 3 ANIRENES kIl 5k Q ; #8F4bT RS-232 3T5R FTAT 3 NIRENER S Ekh Bk Q 5 #RabT RS-232 3T5R il
L4. L6 = # L3 = ) L4. L6 = #s L3 = )
B 5-15. 250kbps A T RS-232 HIFHIR 55 SAEHMBEREIX | B 5-16. 1Mbps R T ¥ RS-232 HIF R 55 SRR AKX R
A
25
—_ xm %oc = 23)\/)
I~ — Vit+ (Vcc =
S 225 — Vit (Vee =33 V)
e — Vir-(Vec =5 V)
e 2
8
£ 175
g
® 15
3
4 —
o 1.25
o
n
4 1
0.75
40 20 0 20 40 60 80 100 120 140
Temperature (°C)
l 5-17. RS-232 B E RME SRE AR AR
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Input
Generator

RL =
Input 110 Q
Generator
Input
Generator
& 6-5. RA K P 3% A _Eh 7 #0K RS-485 IR3N 485 A AN A i TR) 2
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Input f
Generator \ 50Q q5v
|

oV
Above diagram in Half duplex
mode
Input terminals become R3, R4 for Full
duplex mode

& 6-6. RS-485 ISt a84r i - FHF1 T FIs 8] DA R AR PR A IR I &

V\O

Vi N————--

tezH(1)
L3 (driver input at Vo)

Vo S1to GND

Input 4 R2 at GND, R1 at Vee
Generator VI| 50 Q = S1toVio
— VoL
& 6-7. ¥ THR T RS-485 B2IAE 5 A ANZE A B (] 0 &
VIO
Vo Vi Al—‘“ \
—/ —— ov
0V or 1.5V tezne) —
— — — —Vou R3at1.5V
1.5Vorov R4 at 0V
Vo =0V S1to GND
Input
Gegglrjator Vio Ei zi ?VSV
S1to Vo
- = Vo

Kl 6-8. TX #:28Fiit RS-485 Hia3 MoRHTTT 46 (0 /8 A I & X T

DIR = GND
Rrerm = Vrori / Iy

A 6-9. Wz HFHARNE

Rrerm = VRara / |a

P 6-10. 8z FR P2 oMl &
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100nF | |
= 100nF =
l 100 nF 1uF
100nF‘¥7 T T T
+ + 1 | -
28 2 5 2 5 85 & Sk
40l 30| s8] !a7] !s6! 135! ls4l s3] !s2] !31]
[ [ [ [ [ [ [ [ [ [
o (%] R
2| 21 1 29| GND -1
| 3 1 28| R3 v
| 5] LS o
al| 4 r27] R4 |
| -- Lo 0.5 % Vi
Ls| 51 I 26 | GND !
R | S SRR
[ THVD4431 ] 1 SHDN |
e[ 6 25| Rs ! 8
-~ - |
. ] |
L7| 71 24| R6 V+ !
- == | trov |
|
F——- == |
L8| 8 1 123 GNDﬂ \ ‘
| S_) i !
[ 9 1 T 22 - V- |
Ve | 9] 1 22| R7 |
|
I ono [76 21| ro 1
100nF r—- r—- r—- r—n r—n r—- r—- r—- r=n- r—n -8V !
M1, 112 3] 114 5] 116 117) 18] 19 |20
— I I TR T L I I TR T L
o g N o -~ @) = &) b4 Q
@ O é é é z & z ‘% =
s = = = ("’ J
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100nF

=

T |t

100nF =

100nF| 1uF
| ! Q -
S 2 5 8 4 5

¢ 3 #
laol T3ol Tagl
Y T T T By |
TN KN
Vio 22
T—L3 [ 3
S I
5 |51
N KX
7
TN KX
o |91
oo 107
100nF
| |
- [ERR I Y PR

I3zl l3gl Tasl Tagl lasl Tapl T3ql
T Ty Ty Yy I [ oy Y |
G
ofovw —
I
o w
Vio
P e — . .
THVD4431A 7 = 0.5 x 0.5 x
5] rs Vio Vio
_ ] MODE1 | |
124] Rre | |
. | |
3 | |
L2 GND_—I_— | troRe |tRa_R2
e !
2] re
l1al 138l I5gl 1371 138l l1gl 2ol
I T Y T T B

SLR

Vo 4——DR |

Vio <— MODE2

i

a

o

s

I
JL

Pulse

o
o
z z

TERM

I||— MODE1

Vio «—— SHDN
44— Ve

& 6-12. )\ RS-232 3T5R X 1)#:3] RS-485 £ X T A1 % [ Y32 28 i i 1)
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100nF

j 100nF
100nF 1uF

+ + + il ! -
> 3 5 2 5 g ¢4 o«
l40] 39| 38} 37| |36 135, 134 |33} 32} 31
(- (- (- (- |- (- (- (- (- (-
IR 30| R2
|, L2
2] 2] (%] o0 —
el (28] Ro
o[ L27] Re
15[ 751 26| eND Lo
| 2, Ll ‘ |
. THVD4431 L = 1/0.5 x Vo 10.5 % Vio
6| 61 125| Rs !
| ° 2 ! !
-=- r= MODEO ! I
7] 71 124 Re | !
|~ ad ! !
L _ . —— ! |
L8| 81 23| GND ! I
L - I
’ - 1 itip_Rs2s! itrs232_LPI
Vio [ 9] 22| R 1 Vo 1
| |
- —— | |
GND | 10 } 121| R8 | !
100nF ( )
111 149l 1131 114! 1451 11g] 117 i4gl 119! iog!
T 1M1 1120 3] 114 15 16, 117} 18] 119, 120 12
1 . . L . . . . .
[ ['q o o — ¢ = 1%y
2 & 4 @O L 2 2 2 |% =
o o O p 5
s = = l
L4l g
>
Pulse
AL S5
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100nF

j 100nF
100nF 1uF

WOOnT J T T

+ + | ! -
8 2 5 2 5 g 2 x
40, 39, 38| 37, !36] '35, !34] !33] !32] 31
[ [ [ [ [ [ [ [ [ [
=N RN 130 R2
|1 L3
R1=10kQ . o
2 21 29| GND 1
| 2] L2
= 3|31 28| R3
[ -5 L
La| 41 27| Ra
- - Vio
5| 51 26| GND w [
— | S I |
THVD4431 1 0.5 x Vo \ 0.5 x Vo
6| 61 25| R | [
— | S ] I
MODEO } !
7|71 24| Ré [ |
— | S I I
| |
L . ——— | |
8] 81 i 23] GND i i
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I I
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L [ |
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Pulse

K 6-15. )\ RS-485 4= XN T ) 2 2 XX TN I [ Y46 Bt 7% ) B )

Vio
| |
0.5 x Vio | 0.5 x Vio
|
DOUT (R3, R4, R6
DIN (L3, L4, L6) R4, RO) Rs-232 output Input I :
Generator : |
Co | |
| |
| t I tw !
\ PHL l—»!

RS-232

Output
A. CL includes probe and jig capacitance.

B. The pulse generator has the following characteristics: PRR = 250 kbps and

1 Mbit/s, ZO = 50 W, 50% duty cycle, tr < 10 ns, tf < 10 ns.
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Vio

DOUT (R3, R4, R6)  RS-232 Output

_ Input
Generator SADN P

R, Cu

\% P ‘—)
- Output >

A. CL includes probe and jig capacitance.
B. The pulse generator has the following characteristics: PRR = 250 kbps and

1 Mbit/s, Zo = 50 Q , 50% duty cycle, tr < 10 ns, tf < 10 ns. SR=6V/ (tnu. or tn) -3V

Vor
&l 6-17. RS-232 K38 B
3V
I |
15V 1.5V
|
RX bus input I | -3V
(R1, R2, R5, ROUT buffer (L1, L2, L5, L7, L8) Input | |
R7, R8) : |
|
Generator : |
|
|
| teHL H—}tPLH |
<+ | |
Vou | | [
— Output | |
A. CL includes probe and jig capacitance. 9 | |

B. The pulse generator has the following characteristics: ZO = 50 W,
50% duty cycle, tr < 10 ns, tf < 10 ns.

10%l

tF 232 | Vot It |
- ) ¥
Kl 6-18. RS-232 HUBMERRER |, ki wmis
Vio on oGND 3V
Input 1.5V 1.5V
| | oV
RX bus input Ry t | | t
(R1, R2, R5, PHZ ¢ PZH
43y —_RT.R8) (S1at GND)_’I | > :‘_ (S1 at GND)
I
i Vor
I
Generator |
(Stat Vo) & ™ (stat Vo)
I I
o 0.3V | I
A. CLincludes probe and jig capacitance. Output - 50%
B. The pulse generator has the following characteristics: Zo = 50 Q , 50% duty VoL
cycle, tr< 10 ns, tf< 10 ns.
C. teiz and tpy are same as to;s VOLTAGE WAVEFORMS
D. tpz. and tpzy are same as ten
& 6-19. RS-232 HIr A5 B FI%E F i 1H)
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7 VE4H B

71 iR

THVD4431A & — 3k = E B H AR Z Uil ok 28, SCFF RS-232. RS-422 fil RS-485 W#)Z . s tF A =
AN RIEBSFNHA NS | S8 3TSR RS-232 i [0 o M4k | e IS T — /N RIE S — /Nl sd | S
TAI4X T RS-485 i [ 1. MODE i&# 5| M Frit BRI HE S|, DMEX S b 3t 2= 818 E S .

ZasF AT SLR S, WA+ RS-232 Hl RS-485 [PA AN SRR E . X—mdFHA M, BOE A
TE AR T A SR 2 m B ] o X RS ARE BAT RIE R 1/O HYRSIE Vo , ATSEIL 1.65V % 5.5V ()
By DR |, AFT 3V 2 5.5V B4 .

7.2 ThEe T HER
e |
| |
| |
! D|N+!>Q+DOUT :
. Power !
E Veo | Supply RS232 i
| Charge |
' GND Pump ROUT > 4. S RIN |
| |

LiLs Vo i R1:R8

| |
| |
| SFDN |
I MODEO |
\ mggg; Control )
i TERM Logic i
| SR '
| DR |
| |
| |
S |

7.3 #riE Ui

7.3.1 Z5¢ IEC ESD 7 EFT ##

PR ESD {47 HL I AT HR U 08 £8KV ) IEC 61000-4-2 ARk , 37 BT IR s M2k 51 ( IXBh AUl ss ) %%z
Fr e (ESD) MIsem |, FH T R TAERE R Bl B A £15kV (A0 ) o BRI Sk +4kV 1) IEC
61000-4-4 itk , RS-485 #5316 £ 2% i ik T DL 2 H A PR B2 A8 (EFT).

7.3.2 (R

THVD4431A 248 5| IZ 2R |, A2 H] -16V & +16V J6 [ N AT (o] BLyT B R 5 B 152 . 78 RS-485 #zl
T, B AR H Y £250mA | DIFFA TIA/EIA-485A trifE. 7F RS-232 fzUF , +60mA [ LI R i1l id F T 4
2 5| AT B b T 1R I O

A B RO R DhRE | WREREIY Topon , WA L Th 3 REHOE 22 1M 4% F sl 2 A i s -

Vee M Vio R AT IR SR DRE . S IR i T BT R BRI, 32 i 2y th AT i 22 4
B DR FFAE CRIRI KBRS . FRAA T AR BRI OL T TN

& 71, HIEThRER

Vee Vio IXh AT H Bl it

> UVyccrising) > UVyioyrising) %fF RS-485 #i3X, , i1 DIR fl L3 | %} F RS-485 #, , 1 DIR il
HNTHE . X RS-232 #ix , 1 |(R1R2) 2k (R3R4) HAHE . *f
L3. L4, L6 FAHiE. X TXMW | T RS-232 =X , 1 R1. R2.
B, AR R5. R7. R8 i AHsE. % T %

WA=l , A
< UVyccfaliing) > UVviogising) 7 AN E
> UVyccyrising) < UVyio(falling) e fi]EE

26 MERXXFIRIE
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Vee Vio IR E22E
< UVyccialiing) < UVyio(falling) e =G E

7.3.3 RS-485 B #ERMBT1 RAELT

THVD4431A K] RS-485 Z 43 g i UL R IR K x08r 7 B IAUSERA -

o HBLEITE | Bl anE s b T

o PSR, Bl ESEHIR | KA L A —

o MBZR FRIIREh B AT H VRIS, IR TN

EHAE—MIET |, 20 Ras i 4 — AN R R 58 45 m FP RS, R R 3 i R E R B A

P B K Ry P oK U AR B AT A R e, NIE A A E WE AU EBRIEES. NTHE
RS-422 #1 RS-485 #rdl , HUicassi L ZiAE Z 0 5N Vip IEIA KT 200mV g — A& i F | 3EHY Vip i
KT -200mV i g — MK P T 0 e R 8B B 1 R 4 28 B 802 Vres Vra- M Vays ( Voas AT Vg -
Z ARG ) o« N YA EER HRTE |, RS T - 200mV 205 S R AR I S i R L T IE
FE T 200mV B2 005 5 2 7 A e s i s H R

MENNESHILETEN | ZESEHET Vins BE , B D vE BT RESESEANE Vg, K8
i Vays I, Bl s A S S A TR . BRI, 2R W 41 T R 28 N R 470 e ek 0, 46 A 2 R v A
Vhys BAK Vrpe BIME

7.3.4 IEIFERBRC

¥ SHDN 5| IR S IR B~F AT AR 8 AR HE AN ST IR A R B ARTIFERIS | SRV AE N 10 n AL 7EIE
BT, B AR .

H 75 Vi1
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7.3.5 /L o] ] #esn 2 7%

THVD4431A 1E RS-485 #ixU N , R3/R4 Wi s — Mafk 120Q Fumdz s . Wik 7-2 Whmik | @i 5l
JIEI R S P B P A A iy 2 L BEL 2% o 12 i 2% P BEL 5% ) ) P B8 P R 7 1 B 3 3% BRI B R &S . 7E RS-232 ¥4
i, RS-232 3T5R. RS-485 ¥i[al. RALH AW AT |, A K.

*£ 7-2. i baEEThee

fBERE B hhe
TERM = Vg I T A4 X AR 7 R3 f1 R4 2 A J3H 120 Q
TERM = GND #{ &% X0 TR 4 X AR 7E R3 Al R4 2 [Al14% M 120 Q

Fi b 120 Q S ri PE A8 BETE O B IR RN 251 RSB R IR AR A de /N o SR BT DU AR BRI A, OF
HAZEANEGLE] 20Mbps {55 (12 2605 5 IR EEBARNL . 35 2 R SU AR VE I ZR 17 Ao 22 L L 25 it R AL
FEHIAALTE DL o
7.3.6 SITHIEEE
A E R AR (SLR) 1B, THVD4431A 7] i Td etk RS-485 #il RS-232 R . % 7-3 /4 | k4%
FIEHTHEE -

R 7-3. [RERIEHITIRE

FERAE X353 Bl R

SLR=V|o RS-485 B Kig (T = RS-485 [ KigAT#E = o DX H i B FH B e TR AR
500kbps. 7E RS-232 #is 15 |500kbps. 7& RS-232 i N |MRHl. 7EMEES , ©EH
KIBATIRE N 250kbps KIZAT A 250kbps RS-485 [f1 lia i 4 10 T-Hi

e as

SLR = GND 5 &% RS-485 B KigATH S = RS-485 [ Kig/TH# ¥ = AR P RS A IR R AR AR R
20Mbps. 7F RS-232 X ¥ |20Mbps. 7E RS-232 #3 F X5
KiIZ1Ti# N 1Mbps KIZATHE N 1Mbps

Xt F RS-485 X L A4 M TAE | A TR (500kbps) MIHI A 2642 T SR (LA A1 (1 e 75 8RR . O T ZEkk
£ B R B e R AR 9 A RO B v R S KR, SLR = Vi TS FH AR B8 U # DADE B 0% v T g AU Al
700kHz f ikt

7.3.7 2473 A

THVD4431A A RS-232 il RS-485 # it 5¢ B MARIZ Wi A AR 2. i Se =0 P 300 e 2R HE R B R 2R BN .
B, an SRR MOZ ARG N U, B 2 B0 R 2R o T S I E IR B g ph A H i . X MCU gERSIE IS LE 2
B NAE S HORAS I 2R AT B (b TR g H SR S8 ) .

£ RS-232 MR T | L3 KM R3/R2/L2 & ; L4 Wi/ R4/R5/R8/R1/L5/L8/LT | ; L6 Jx Bt
R6/R7/L7 L, SCHFAGIM R1 2 R8 [T 2k 51 B e b % . RS-232 3[04 %) -40°C %2 85°C HIIAE:
RFERAT TG . BEE I A ERE T BN A (DUT2) , AT PAZE— N5 (DUT1) BT RS-232 23k
[B], {HFE DUTH IEFEAT IR RIRE BN, ARV 1Y A0 (DUT2) 7E RS232 itk EALHTAT N % .

1f RS-485 IR T , R2 fENEBIERE] R3 , RT H#:%] R4, L3 fi N 4% b 21 9K sh 2 4 H o1 AR UL B i N
U, E L2 b AU R E DIR M1 TERM. #5E T | A% HF R3/R4 o4& | {H R1/R2
AT LLEAT RS0 . IXAEREE RN I R1/R2 J2 R3/R4A M4 T2 1B (40 2%« FH T A% ) b 45 Bl v 2 s 4 1R 110
RS-485 2 Wi ¥4 [B] 2 1 K i 3 %4 500kbps , SLR = V.

7.3.8 /T RS-232 K BHR

THVD4431A B A5 SR ML S 52 |, Al RS-232 15 54 s F s o FRLAT 2R Hi s S 28 A AR g 4
B, T Rl xE 3.3V 8 5V Vg 18474 LR 1 Z 458K £5.5V B £9.5V. XIBAHE UV R HLH . HmRE T E
DU/ AMEPE RS2 (2 N KIS A A 2 MEEHEAS ) PRV RS-232 [ HYFIZIT. K RS-232 iz
ITHHEH LR | 153 1E% - RS-232 Ytk #a b O Y i far 252 W B ) T4 B3
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7.4 FBADhREAE
MODE2, MODE1,MODEO: 000 (TTL Loopback Mode)
+ 1) + | | Q -—
8 £ 5 2 5 8 & 2 ok
|40| 139] |38] [37] |36 I35, 134} [33] [32] 31
[ [ Ll [ [ [ [ [ [ [
L1] 1} RX 130 R2
L 2+ RX 1 29| GND
] | S
L3[ 37 28] R3
E— | I
Ul 40— 11X 127 R4
] | S
5[ 5 RX [ 26 | GND
E— | I
| 60— 1 TX 1 25| R5
- — —J | I
7 77 RX (24| Re
- — —J | I
s 81 RX 1 23| GND
- — —J | I
Vio| 9} L22| R7
GND P1_0_-i IF_ZT R8
- — —J | I
r— r—- r—n- r—- r—- r—- r—- r—- r—- r—n-
M1} 112) 18] 114) 115) 116 117, 18] 119; |20
1 1 n 1 1 1 n 1 n 1 n 1 n 1 n 1 n 1 1 1
o 14 o~ @ hT! O = o z 9
#a o WY & 3 # @& =z 2 >
o o o = n
b = =

& 7-1. TTL FF a8
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MODE2, MODE1,MODEO: 100 (RS232 Loopback Mode)

& 8 ud [¢] & | 8
> (&) > (6] z (6] (6] > > ['4
| | | | | | | | | |
}40} }39} }38} }37} }36} }35} }341 }33} }32} }31}
S S T TN S S R SO S S R SN SN S S T S

L1 7717 o@

EN N bo—a‘

L4 |7,

o
|
|
|

——— |
L2 2 | RX ‘ !
L _ ! |
| |

| |

|

T

|

|

|

)

L5 ¢ 0@

L6

o [ |
T~ " |

|

—-— |

8 | 8 o@ !
. 5kQ !

Vio 9 } |
- — — |

|

|

|

GND | 10 !

i Ty Ty i ] rhr T Ty T
I I I I
P11, 112, 113, 114, 115, 116, (17, 118, 119, 120,
I I
N SN S N I N N N SO N SO N SO N S S SO
x o o~ ) < [9) s [9) z )
— = w w w o
) a o a o) z [ z 2 >
o o o - 7]
s = s

RS232 Loopback Mode

L3 reflects on R3, R2, and L2 (red)

L4 reflects on R4, R5, R8, R1, L5, L8, and L1 (blue)
L6 reflects on R6, R7, and L7 ( )

& 7-2. RS-232 FEMER
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GND

R3
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GND

R5

R6
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MODE2, MODE1, MODEOQ: X01 (RS232 Mode)
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MODE2, MODE1,MODEQO: 111 (RS485 Loopback Mode)

+ + | | Q
+ N 38 — @) - o~ | o =
> o = O =z O ©O > > &
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7.4.1 RS-485 Zj5%

MIREh S AES] I DIR A HER , 20 % R2 1 R1 EIEEIE M L3 KB HIRE . L3 KB 5
TS R2 AR, RT A NEHE Y. EXMIENLT , 8 XN Vop =Vry - Vri MZESIHHBEERNIE, 24 L3
JURETEE S HUIRAS ) FE - R1 AR NE S, R2 NKHESE | Vop A fit.

2 DIR AR HCTH , BN A S LS. EXMBERT , 5 L3 M@ EIRE LK. DIR 5 A —ANWNET
AR . PR AL T I EOIRASES | DRSNS BRIAAE A (MBS ) o L3 S —MEHER] Vo BINEE BRI R EH
2R, B s R HATIFEOIRASR , fr R2 AR P, R1 A MK

R T-4 XA THERHA R, 5 TERM A1 SLR 5] HIFPIRE T K.

K 7-4. WHHIRER
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L3 DIR R2 R1 203
H H H L (ERGU S
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X L i BT = BELA YR A A
X W T fEniEn T BUAEOLT |, ERBh SR
Wi IF H H L BOAMBOLT |, A IHIKal By P

FEAN TR |, Wik SHDN Jymyei~F , WAa2em iR s . R0 IR | flleds 5 I3 DIR = {1/
%'/f , ﬁ[l% DIR = V|o )ﬂﬂ%&%ﬁﬂ%o i—/[ﬁl‘i VID = VR2 - VR1 Ejz VR3 - VR4 l‘l‘ﬁﬂ@%ﬁ%A%E%?Ei@Alﬁ”ﬁ
Vrns B, ST L2 . 2 Vip IRT RN BE Vo I, Bllcas it L2 28R Wik Vip /i
T Ve A Vi 208, D046 AN E 1
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FRAEN 1.2MQ B bhr s RS |, FT65 51 I B 2028 5 i v P . 7E B2 28 4 B 15 o5 A7 70 U P v sl A PR A 1
BUR , SR ATRE S BT A L HBURRE | MR NI K P |, JF HOERR MCU BRACHE 33 v] BE 20K 12 4
K H PR R N TP UR AL o AT LA — A3 dr L BEE B2 BZ Y A, DA R AE A A2 A 3 W F It s (R 4 1R 1) 32
HORAS . I FE B R T R B, E T @SS AT 1kQ F1 10k Q 2 7] 1IE .
Joe TERM F1 SLR 5| IR af |, & 7-5 #A R HAhpZ8HH e L1, L5, L7 A1 L8 7f RS-485 1 T IrREF
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R 7-5. BB TIRER
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7.4.2 RS-232 Zj5%

1E RS-232 15U, 22 A UK #5 f ME— 7722 3@ K SHDN 5 R AR P gk A G . 4IK3) 3 L3, L4
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RT1-1. BB TIER
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8.1 MR

THVD4431A 2 — K EE RN Z ik %% , S HF RS-232. RS-422 il RS-485 Y32 , AT R ¥ it .
MODE 5| il 70 VR B AN F i LR . 23 F f0 VR I 8 FH 2 R 28 S Bl 5 %) A RS-232 J8 A5 i A1 45 RS-485 i
fE3E 0. %8S HILAE RS-485 Mk EEA 120 Q a3 i i P 2% | %2847 Fl T RS-485 M 4% 1)
rh R T R T . MBS EC BN RS-232 R | RS - 485 LA 120 Q UndE B A ZE N | IF HAS T
RS-232 ilifF. X+ RS-232 15 , #efFr 8 T HaUlcas A2k 51 B L s 22 R0 Bk Q Bzt FaPH . 1% 5k Q HEFH#S AN
HLff SR RS-485 #5230 N H a2 A . Jl I SR R R 2 IR 51, nl 7R sl p RS-485 F1 RS-232 [ H {4 A
[ —#8fF. M EHKINFERS , Al{FH SHDN 5] Bk 84 B T e Wi, Frf X et I 8 140 RE , vl
RS AR TR, 5o NS | 4R B ] R4 PCB .

8.2 JAIN ]

RS-485 St & 2 AN IFBRE S LGN &% 9 TR R, B SOR A — i Ry, HHE
5 RBERIRIEE DT o ULAC. XMITEMCONIAT IR |, 8 RVFE KA ST LS i e R
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:% 000000000100
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DIR
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Vio —AAN® Lt U%% Vio
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<+
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THVD4431A B TP (LN TR LT ) AT S ( L aep s ) , By EER~T
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8.2.1.1 G T RS-485 WEIE R M ALK E
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R RSB ORI AL 8 T2 Z RN BE RS ( FRONAFEAR ) ZUR AT RERE . MEZ R — BOim i i) i 2 2k
B, BEERERIM , A SN R RS . ENEMTER , AR B B IR B I AU T 95 45 -
THIFTEI )+ r 22—, BRI BRI L, sl 1 .

L(STUB) <01xtxvxce (1)

Hr

ot IRBNEE FTFE A 10/90

* ¢ EJIE (3 x 108m/s)

o VRHESEALNESHEE , U MARKER

8.2.1.3 & T RS-485 ML KM LR 11,

RS-485 brifEMLE |, FFEAntE IR Bh 48 L INRERS IK BN 32 AN He i (UL) , Hd 1 Mo IR IR KL 12kQ [
L. BT RS-485 X T4 W TR ) THVD4431A f1& 1/8 UL Utk % ( HACE K4 96kQ I f7#k
BH ), BRIEATAE - 7V 2 12V 10 BRSO 20k 256 N2 gs iE e 3 R 26 .

8.2.2 AR FE

K] 8-5 45 T THVD4431A N H R EE K . #84F 0 — M AT @451, 55— M2 Ze i 5] J8 , nl e 2 B H =
S EIE A .

JITH Ve HIUR 51 RIHR A ZRE SEUT AR RL8S AR 51 B A7 B B AT 1w F AR A AS . RS-232 M A& BLiH AT A £ 100nF
LT 2 A dsE T 3.3V M BV TARHE R Ve HLUA.
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8-5. THVD4431A (¥ 8.5 5 F &

8.2.2.1 #MEB Lhr i FH AR

UL & L8 A 1.2MQ ArfR BB AS , T AEA BRI K 5] B B ONZ AT R X L 5] )
E PR BT A% 3 A s A R R AR AN, AR RE S AE L A P A R R R B, TR
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200.0ps/pt

i

. i .
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[ W:‘:ﬂ".ﬂnﬂdiv :i::ls'r- ?ﬂﬂ.ﬂ‘p
ML E = 5k Q|[1nF
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\ \
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Vec =33V sz fid = 5k Q||2.5nF Vee =3.3V RL =5kQ|[1nF
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S (M e 2o
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2000psipt
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8.2.3 W% (4 )

U
e T

IAAAAN RN AN

TLILIT] L EEELEEE LY.

T ——oe—
gt

i)/frliiuhilihll
R A ALY

Vee =5V L3 = 1Mbps 753
SLR=GND MODE1 Ll 10kHz #i% 1]
#

E 8-12. RS-232 & RS-485 X #H

VCC = 5V
SHDN 44

&l 8-13. MKW Z] RS-232 AR T

8.3 HJFRAH AL

N ORAE BTG B0 S RN YR L R R TSRS AT, AU PR R S A R EAT B Z AN BN R AT RE
SEIRHESI . Voo MRS AN 1uF |, Vio N 100nF , X T V+. V- BG4 BE HLIEN 100nF. [t
Ah, 1E C1+. C1- 4y T2 LA K& C2+. C2- i T2 (M T ZE M /S 100nF [T RESHAAS . 7E Vec = 3.3V £ 10%
B, V+ A1 V- HLUEE BT 2 +5.5V F -5.5V. WS A R ELE R RS-232 ft HL i, U Voe = 5V

10% , K V+ F1 V- B35 5 £9.5V.
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8.4.1 T /FHEH

RO T TT SR A 2R T AT T I R R A AR A AR A A AE , DA Tl BR 5 AR AT AR S I YR i R AR
THVD4431A HAE %K IEC ESD 1 EFT &4, Fit , an N AT E IEC IRIMARYT , W] B8 I LG 248 75 EAME
WSRO LelF AR AR 5 SR 58 (K% 3MHz & 300MHz ) , FFth7E PCB #eitis F5 v b 2508 i 44T Je)
HAR.

1. BRI R A S R LR IE LR AL, DAD L g 75 R A L H AR AR 3 .

2. [ Voo MEH-FHDRIR MK R, EER , SR S bR/ R R | idEf PN AR

3. B ICH IG5 AR T . MBS IR ME S BRA AT R 2R AR

4. Vg RAEAE RS AT R AR R AT RESE I A LI B R S RS B B Vees Vios V+. V-, C1+ &
C1-. C2+ % C2- 5|,

2 AL AR AR BRE E L Voo AR | B3 /e A PN FL LS K PR B ik /N S B ik L LK

6. FEPEMHONEHIZES A 1kQ 2 10k Q [ ERIATR R BEAS T FE B S S 3 1] R ) o S 2 B e e 7

yray
Yo

o

Z/ER 9 ANk AL LS E A A (B R G B S B AR 0  IR FEAR T ETE I (150C) , 0 AN LTSRS AT L
P, H 21, 9 1 0 150 , XA AT R FEHOUKF LR 0 F 6 SR T 7 3. B oembl | iES 5
% 8-1,

R 8-1. WAHER KRR

575mV 200mV
T E 21 9 0 21 9 0
s R 100.2°C 102.4°C 109.4°C 90.3°C 91.1°C 93.6°C
% 26.2°C/W 30.1°C/W 42.3°C/W 26.5°C/W 30.4°C/W 42.7°C/W
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9.1 BT Hr

9.1.1 BE=77= B A FHFEH

Tl KA 558 =75 77 S BUIR S5 RIS, AN RER R 27 il BUIR 55 BRORIE & FH A SS B AT , ASRER It
7 i B 55 BB S AR AT T1 7 i I 55— R s BA T .

9.2 SRS SEHTIE A1

BRSO EERE R |, 75 PHIE ti.com ERIEF SO Ie . mit @Ay BEATIEN RV AT ARG 5 R
o AREHNEMEL , WER MBI O S IET i .

9.3 LRHIR
TIE2E™ 332 gt TREMPEESE TR, fTHBEMNE ARG HRE. @B IEN@EMETHE. #%
A AR B R R, FRAS AT 5 AR s T B
BRI N AR S A TR E “IZRRE” SRt . XU E IR T FARRNE |, I HA— @ & TI B A E S
TI 8 FH 253K
9.4 Fkx
TI E2E™ is a trademark of Texas Instruments.
B iEAs Y NS B TR E = .
9.5 FHN B L
O (ESD) SR IR AN E R L . A S (T B USCE L IE 24 () B 5 i AL FERT A 42 A B o 0 SR AN I 57 TE A ) b PR
A RIS ALY | ] SR S AR B
‘m ESD MR /NE SEGUNMATERERE S , KEBABFNEE . W% R BT R A 5 2R, KRR NAEE MM S
OB ER AT RE 2 T EUE A5 HL R AT RS A AT

9.6 RiE&
TI RiEE ARERSH IR T ARG B T B i F5E o
10 BT P sRid sk
T DAHTARCAS 1) TR AT A 5 24 i RRCAS 1) SRS AN [R]
Changes from Revision * (November 2025) to Revision A (July 2026) Page
o B SIRPIRES I TG TN ZET BT oottt 1
o K55I 10 BEHAM GND/NC FEIETA GND...oviieiiiieieiee ettt 3
¢ HIET RS =232 FR[AIBEIRI ..ottt 33
I F = T 3 T 33
H#A BT A R
November 2025 * WG RAT R

1M U, BRI S B

PUR U A S AU B AT IS 2. X5 B 1 E aF T ol B . Ble A 225, A SATER
HAGHS BESCREBAT BT o A3 R AR R AP ST AR ARA 15 20 Bl 2 ) S i
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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 ©)
@ ©)
THVD4431ARHAR Active Production VQFN (RHA) | 40 4000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 THVD
4431A

@ 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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INSTRUMENTS
www.ti.com 15-Jul-2026
TAPE AND REEL INFORMATION
REEL DIMENSIONS TAPE DIMENSIONS
4 |+ KO [¢—P1—
L Regic oy Rogic e o T
o| |e o Bo W
el |
. Diameter ' '
Cavity —>| AO |<—
A0 | Dimension designed to accommodate the component width
B0 | Dimension designed to accommodate the component length
KO | Dimension designed to accommodate the component thickness
A W | Overal width of the carrier tape
i P1 | Pitch between successive cavity centers
[ [ ]
_f Reel Width (W1)
QUADRANT ASSIGNMENTSFOR PIN 1 ORIENTATION IN TAPE
O O O O 0O O 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)
THVD4431ARHAR VQFN RHA 40 4000 330.0 16.4 6.3 6.3 1.1 12.0 | 16.0 Q2
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TAPE AND REEL BOX DIMENSIONS

*All dimensions are nominal

Device Package Type |Package Drawing| Pins SPQ Length (mm) | Width (mm) | Height (mm)
THVD4431ARHAR VQFN RHA 40 4000 360.0 360.0 36.0
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GENERIC PACKAGE VIEW
RHA 40 VQFN - 1 mm max height

6 x 6, 0.5 mm pitch PLASTIC QUAD FLATPACK - NO LEAD

This image is a representation of the package family, actual package may vary.
Refer to the product data sheet for package details.

4225870/A
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DATA BOOK
PACKAGE OUTLINE

PRATTER K. SINCERBOX AT 00/01/2022 DIMENSIONS IN MILLIMETERS
DESIGNER: DATE: ‘JQ’.; TE‘”" INSTRUMENTS co?\‘%ﬁggglw
CHECKER: K SlNCERBOX DATE: 09/01/2022 SEMICONDUCTOR OPERATIONS 01295
ENGINEER: DATE:

S. KUMMERL 09/01/2022 ePOD, RHAO0040R / VQFN,
APPROVER D CHIN & D. KAN > 09/01/2022 40 PIN, 0.5 MM PITCH

, U.

RELEASED: 1 SINCERBOX PATES 00/01/2022
TEMPLATE INFO: DATE: SOALE | STE 4 2 2 900 1 K s

EDGE# 4218519 04/07/2016 NTS A 1o 5




PACKAGE OUTLINE
RHAO0040R VQFN - 1 mm max height

PLASTIC QUAD FLATPACK - NO LEAD

6.1 B 0.5
5.9 5] 03
A
0.3
02 DETAIL
PIN 1 INDEX AREA— ALTERNATE TERMINAL
TYPICAL
6.1
5.9
ﬂ (0.1)
10 SIDE WALL DETAIL
08 ALTERNATE METAL THICKNESS
SEATING PLANE

‘ ‘ (0.2) TYP —=
1] |20 E)H(ECR)I\S/IE\E PAD
|
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10 I 21
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T743 | -
., | d SEE SIDE WALL—
DETAL M-
2X g i41 g SYMM ( )
L ¢ hi|
D) ! - [14.65 0.1
-, d
J=3 y |
D) a——
30
e T AL ANANANANAHANANANANAN MG IO+ :
40 :
PIN 11D SYMM osj o [01@]c[A[B
(45 X0.35) ¢ 4aoxg3 - 0.05@)

4229001/A 09/2022

NOTES:

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

2. This drawing is subject to change without notice.

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
RHAO0040R VQFN - 1 mm max height

PLASTIC QUAD FLATPACK - NO LEAD

([4.65)
SYMM
40 31
oes T %%Bﬂ@ JHH-H
1 l
| 30
T@ T D
40X (0.25) ) | @ (©. 905 TYP
|
O O CP O ®1
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SYMM " . Nl
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10 1 ‘ J
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(R0.05) i
TYP
20
(1.17) TYP (0.905) {=—
TYP
(5.8)
LAND PATTERN EXAMPLE
EXPOSED METAL SHOWN
SCALE:12X
0.07 MAX 0.07 MIN
ALL AROUND T T ALL AROUND T
SOLDER MASK
EXPOSED METAL METAL EXPOSED METALj‘:\. / OPENING
~—SOLDER MASK L /\METAL UNDER
OPENING N SOLDER MASK
NON SOLTER MASK SOLDER MASK
(PREFERRED) DEFINED

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.

Texas
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RHAO0040R

EXAMPLE STENCIL DESIGN
VQFN - 1 mm max height

PLASTIC QUAD FLATPACK - NO LEAD

16% I (0.585) TYP
— @0.97) |~ ~— (1.17)
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SOLDER PASTE EXAMPLE
BASED ON 0.125 mm THICK STENCIL

EXPOSED PAD 41:
69% PRINTED SOLDER COVERAGE BY AREA
SCALE:15X
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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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