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=011 TR TEE—F, R2RT [I—7 SIR=L |20Mbps _ |390 250 m
Pp (Rs4g5) | 737 AT R3IRA (ZHMEHEE SiR=H_ 500kb 230 500
Vio =V =55V, Ty = 125°C, TERM = Vio = ps W
L3 = JB 50% 72— 1 SLR=L [20Mbps  |500 575
Ve = Vio = 5.5V, R3, R4, R6 /3251
N2 3kQ AT, R3 AMA R = SLR=L 1Mbps 320 500 mw
P MODE2. MODE1, MODEO = 001 > | 1000pF, L3 7)1
D (RS-232 8
( ) |Rs-232 —F Vce = Vio = 5.5V, R3, R4, R6 /32T 1
T 3kQ AT, R3 AR = SLR=H [250kbps |185 200 mw
2500pF, L3 /L
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33V IZKITLETT,

] \ FANEH | monE mw Ao wu
K54 ,%_RS-485
RL=60Q, —7V < Vieg < 12V (14 6-1) 15 2 v
Ry = 60Q. 7V < Vigg < 12V, 4.5V < Vg < 5.5V (4 6-1) 2.1 3 v
Vool NIAROEMMNBEEOKES  |RL=100Q (2 6-2) 2 25 v
RL = 54Q. 4.5V < Ve < 5.5V (14 6-2) 2.1 33 v
R, =540 (9 6-2) 15 33 v
ANopl SEBI N BEORESOLE(L Ry = 54Q F/=13 100Q (X 6-2) -50 50| mv
Voc A D E Ry = 54Q /-1 100Q ([ 6-2) Veo/2 Y
AVocss) | EH FHFHH A BEDOZEAL R = 54Q %7213 100Q (X 6-2) -50 50 mv
los SN T (S AMT) DIR = Vio. -7V < (Vo £721% Vry) € 12V, F7213 R1 4% R2 (24#4 -250 250|  mA
FoA 4" FE—FCOR1E | MODE2, MODE1, MODEO = 011, DIR = GND. Vee = GND #/-1% 5.5V, Vo = -7V, +12V 125 125 pA
lozp R2 D@EA e —4 A ) —
e MODE2, MODE1, MODEO = 011, DIR = GND., Vg = 5.5V, Vo = -7V, +12V -325 350 pA
L —X_RS-485
I AN (i) RO TIEH, DR =0V, Voo, Vio = 0V ¥121% zw - 172\\// - ;Z 125) wA
=- - - bA
lrxr fﬂﬁi’;)“;\;fjuf f%fgw:/# 4 HE—F, Vo BEK Vo = 5.5V, TERM = Vio Vi = 7~12V 325 35|  pA
Vrh+ ESH DA AL w2/ REED -70 -40 mv
V1he A SFAD AT AL w22V REED | -TV~12V OIFFEE— R -200 -150 \%
Vhvs ANEATV A 25 80 mv
Cas AT R R3 & R4 O CHIE, f= 1MHz 45 pF
Vou HiJy high E/E, L2 £ lon = -4mA. Vio = 3~3.6V $7-1% 4.5V~5.5V Vio-04 Vip-02 v
Vo HiT low TBIE, L2 B lo = 4mA., Vio = 3~3.6V /=13 4.5V~5.5V 0.2 04| v
Von HiJy high BT, L2 B lon = -2MA., Vio = 1.65~1.95V /-1 2.25V~2.75V Vio-04 Vip-02 v
VoL i) low HBIE, L2 B lo = 2MA. Vio = 1.65~1.95V £/ 2.25V~2.75V 0.2 04| v
loz if‘ﬁ%”tu—y‘/xﬁ‘ﬁ L2E |y = 0V %713 Vio. DIR = VIO, MODE2, MODE1, MODEO = 010 (2~ HE—F) -8 2| A

FZ4/3_RS-232

R_ = 3kQ 7> GND, DIN (L3, L4, L6) = GND. V¢ = 3V ~ 3.6V 251159 ~<To DOUT

i L HE T
Von High L~/L L7 (R3. R4. R6) 5 55 7.2 \Y
. - R_ = 3kQ 7°5 GND ~, DIN (L3, L4, L6) = Vjo. Ve = 3V ~ 3.6V (ZBIF 5T~ TD
I : K - -
VoL Low L ~LH ) R DOUT (R3. R4. R6) 7.2 5.5 5 \Y
. . - R_ = 3kQ 7°5 GND, DIN (L3, L4, L6) = GND, V¢c = 4.5V ~ 5.5V (81757 =TD
=
Von High L~/L i 7y DOUT (R3. R4. R6) 7.8 9 11 \Y
. ) R_ = 3kQ 7°5 GND ~, DIN (L3, L4, L6) = Vjo. Ve = 4.5V ~ 5.5V (B35~ TD
5 - - -
VoL Low LU H DOUT (R3. R4. R6) 11 9 7.8 \
8 BHEHZB T3 71— RN 2 (ZJE S B Ghe) &5 Copyright © 2025 Texas Instruments Incorporated
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5.7 EXEE (FX)

K[COEMEIRERFHN (FFICERaR D72 BRY), FRIZFER D72 RY | 3 CTORE#E(E L 25°C, BIREL Voe =5V, Vo =
3.3V ICBITAE T,

HHZE

RFGA—H FANRM: TR/ IME B ROKfE| B
Ve = 3.6V Vo =0V
los Jeifk D i) +35 +60 mA
Voo = 5.5V Vo =0V
o R3. R4, R6 01 /74541 X\C/C SOVIVe = OV BETVC= -y oy 300 10M Q
Vo = £12V Vee = 3~3.6V +125|  pA
loff R3. R4, R6 TOHAY—2%%i#K | SHDN = GND
Vo = £10V Voo = 4.5~55V +125|  pA
Vi —/%_RS-232
High L~ /1 H /) B lon = -4mA, Vio = 3~3.6V /1% 4.5V~5.5V Vio-05 Vig-02 v
Vo L1L2IL5/L7/L8
lon = -2mA, Vo = 1.65~1.95V H7zld 2.25V~2.75V Vio-048  Vip-02 v
y Low L ~SUHH loL = 4MA, Vio = 3~3.6V /-1 4.5V~5.5V 0.4 v
oL
L1L21LSILTIL8 loL = 2MA. Vio = 1.65~1.95V F/-1% 2.25V~2.75V 0.4 v
RS-232 L'v—/3AJ) (R1.R2, |Vec =3.3V 1.6 24 \
Virs R5. R7. R8) DIEHIAAN ALY
LA VREE Vee =5V 1.9 24 Y
RS-232 L'y —/3AJ) (R1.R2, |Vcc =3.3V 0.6 1.1 \
Vir R5., R7, R8) DA AN ALY
L RTEIE Voo = 5V 08 1.4 v
L —SATJDANTJERAT VA
v 04 05 v
s (Vire = Vi)
Lo EY LIL2/LEILTILS
I - SHDN = 0V +0.05 +10 A
off DI — 2 H
n Ly S ASE O AR 1BV <V, < 15V 3 5 71 ka
EFRE
Toon | TR e 150 170 °c
Toys Z‘——v/b ¥y BATYY 15 oc
R
UVycc (it ch DIH ERVREEAL v a 25 28 Vv
L#30) JLR
UVyce (2t VC(E DALE FRVEEEAL v g 19 2.1 Y]
FA) JUR
UVvee (hys) | Voo PIEEERFDEXTY S % 100 400 mv
UVyio (i v,o\‘wﬁ’e EAVIREEAL v g 15 16 Y,
[F0) JUR
UVvio (izt, | Vio P35 FDISBIEAL > = 12 14 v
F230) LR
UVvio (hys) | Vio DIRFEERFOEAT YL A 85 100 mV
Ve = 4.5V ~ 5.5V, SHDN = GND, Z DA R Tordys AL ikTa—7 17 A s 20 A
AU, Ty < 125°C H
Ve =3V ~ 3.6V, SHDN = GND, ZDHid§ R TOuPys ANV IRTa—F 127 S 3 15 A
) ) (TR, To < 125°C H
lcc_sion | vy TY = ROER — . .
Ve = 4.5V ~ 5.5V, SHDN = GND, Z DD _RToudys ALV IRTa—7 127 A 5 15 A
AZHEAT, Ta < 105°C M
Vee = 3V ~ 3.6V, SHDN = GND, ZOd§ X Couyys AJE L idTa—7407 /A 3 10 A
ICHEETT, Ta < 105°C "
Sy W2 —RT SN/ N
o sHon ﬂ;;{él\”/ ToRTORY T 2 165V ~ 5.5V, SHDN = GND. 2O <TORTw s ALV T 0T 42 3 A
- NC=RITN
RIARBLOLY— 31 %—7 L. DIR = Vjo. MODE2. e
_ £ 1.7 35 mA
I (F1LRF), Voo = 4.5V | MODET, MODED = 011 (4 ) A
~ 55V o o oo -
_ _ R RIANPAR—T )V LY — NPT 4 AT —T L DIR = Vo,
I - N A4 7 1 2. A
ccaes | TERM=7n—77ELE | yopes MODET. MODED = 010 (2 1) et 3 8 m
Low, SLR =X
RIANIBF A AT —T b, Ly — A% —7 /L, DIR = GND
. : |l ma ) 1. A
MODE2, MODE1, MODEO = 010 (*: ) HELURT 08 S5pom

Copyright © 2025 Texas Instruments Incorporated

Product Folder Links: THVD4431A

BHH T 57— N2

TR ACBHO B DY) EFF 9

English Data Sheet: SLVSJY8


https://www.ti.com/jp
https://www.ti.com/product/jp/thvd4431a?qgpn=thvd4431a
https://www.ti.com/jp/lit/pdf/JAJSXH4
https://www.ti.com/feedbackform/techdocfeedback?litnum=JAJSXH4&partnum=THVD4431A
https://www.ti.com/product/jp/thvd4431a?qgpn=thvd4431a
https://www.ti.com/lit/pdf/SLVSJY8

THVD4431A
JAJSXH4 — NOVEMBER 2025

/

TeExAS
INSTRUMENTS

www.ti.com/ja-jp

5.7 EXEE (FX)

g EE%’;%\T@@JVE(ET“%EIW (BT ERR D72 RD ), AT FRIRD7RRY | TR el S 25°C, IR/ Voe = 5V, Vio =
3.3V IZBITAIETT,
RIA—F F RN BoME  ARMEME ROKME| B
RIARBLOLL— 1% —7 /L, DIR = Vjo. MODE2. o
£ fif 15 29 mA
MODE1, MODEO = 011 (4 i
T (F1L15), Voo = 3V ~ (o)
3.6V RIARBAF—T N L= F 4 A —TF /L DIR = Vo, P
lec_ass TERM = 7u—7 (7 %1213 MODE2, MODE1, MODEO = 010 (*- 1) et ! 24 mA
tow. SLR=X FIA/ DT (AT~ b, Ly —rhif 5~ /. DIR = GND
N TAAL— N R— N = N P,
MODE2, MODE1, MODEO = 010 (3 i) RELURT 07 131 mA
o RIA/SIRTYAZ—T N, LS BAF—T L, SLR = OND. | gy 7 17 A
Yy 7 BIRETE (FIEFF). Vio = | DIR = GND, MODE2, MODE1, MODEO = 010 (3} &) AT H
fose5 S KA /3285 g DA F—T L, S
TERM = 7a—F 4% NTANRNPTAAT—T )V Ly —/\I3A R —T )L, SLR=V|o. ey
DIR = GND, MODE2, MODE1, MODEO = 010 (3 ) AT 8 21 WA
RS-485 R A /&8t E— R TOME | RIA/ TG4 OIRAETA F—7 /L, MODE2, MODE1, _
lccpT_485 TR MODEO = 011 (4 ) DIR=V|o 38 50 mA
RS-485 L v — & —RTO | LI — NI A OIRTE T A H—7 /L, MODE2, MODE1, _ _
lceRT 485 | e MODEQ = 011 (4 ) DIR = GND, TERM = Vo 1 15 mA
e MODE2, MODE1, MODEO = 001, SHDN = Vo, ZOftioms” )
. —R7 {E N N 10 A 7
lcc_rs2s2 | RS-232 E—ROEIHENT I ADIET T g M2 4 6 mA
lcc_Rrsasa L |RS-232 L —7 /32 &—RKTo |MODE2 =1, MODE1 = 0, MODEO =0, L3 = L4 = L6 = {2 Ri;:’,s; L'Zﬁfﬁgﬁf *f 25 31 mA
B IR w7 High, -40°C < T < 85°C ;w RIS
Icc_Rrsass_L | RS-485 /L—7 /w7 E—RTD _ _ _ At S W ANAFEFEY Yy I
. ERE MODE2 = MODE1 = MODEO = Vio. L3 = f#fiyresy7 High |70 5 3 4 mA
F¥Fv 7 RiREGT_RS-485
R Lo —/3H 710 R3/R4 i F-#¢ | MODE2, MODE1, MODEO = 011 (4: ). TERM = V0. VRara = 2V. Vig = -7V, OV, 102 120 138 a
TERM_FD 1 1200 o#esih 10V, X 6-9 &%
=04
AJJEHE (L3, L4, L6, DIR,
I SHDN. SLR. TERM, MODE2, | 1.65V <V <55V, 0V < Viy< Vo 20 5| pA
MODE1, MODEO)
ViT+(N) SiH ERY ALy a LR a Py s 060 07XV v
AT
Vi SE FARYAL YA R aYy s [1.65V € Vg < 5.5V 03Vie  04xVio v
AT
ViN(HYS) AN ALy an R Py N 0.1xVio  0.2xVio \%
(1) CP?TE@*H»“C X, Vs 13 Vae BULS Vhys LA EmWZENRRESNE T,

)

J’Eiéw) D EERSE RN TSN,

5.8 24 v F > I _RS-485_500kbps

HESEEYVES 2K C 500kbps (SLR = V|p), #FiC

FafEcd, ™

o

FEARIRF L, 7S A ADHESHHE B ER A A RN INCHIE T 2 EAD ET, F, —

WDIRNRY | _RTCOEHEEIL 25°C, BIRE/E Voe =5V, Vip =3.3V IZEB

STA—5 \ FRNESE | RME B ROCE| A
FZAR
VCC =3~3.6V. ’@(&ﬂﬁ 210 300 600 ns
ttf SEBNI A ST 1280 | S0 F AR 33V
™ 4] Ve = 4.5~5.5V, FEHE(E 250 300 600 ns
5V
Vee = 3~3.6V, 1ZHEfH 250 450 ns
. R =540, C_ = 50pF 3.3V
teHLs tPLH R3S IX]L 6-3 t P ¥
Ve = 4.5~5.5V, 1 250 450 ns
5V
Vee = 3~3.6V, EHEE
t i l l 1oy 2 15 ns
SK (P ISIVA AF 2= |tprL — teLH ,
(P) VCC =45~55V, 1‘%@1@ 2 15 ns
5V
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5.8 A4 v F %1% _RS-485_500kbps (F=X)

HESEEE S 422K T 500kbps (SLR = V|g), FFHIFLIRD/RWNREY | X CTOEAE(E X 25°C, EIREE Vee = 5V, Vo = 3.3V IZE
FamEcd, M

G RA—H T ANESE RAME O REE O ROKiE| B
— e MODE2, MODE1, MODEO = 010
tpHz. tpLz T 47— VREE] (L) E720% 011 (&) 80 150 ns
X 6-4 22
N MODE2, MODE1, MODEO =011
tpzHs tpzL | AR — 7 LIRE] (& HE): Lo — I R—T L 200 650 ns
L—n
tr tr S ARASH /AN IVASH WAL SAE 5 10 ns
tpHLs tpLn | (B TRORAE C_ = 15pF [%] 6-4 700 1200 ns
tsk () IIVA A2 [tepL — teLwl 10 45| ns
= =N Ry — i
tpHz. tPLz Flﬂgé*\t_ NTOTA =T LAY 30 80 ns
tpzH (1) ] ‘ MODE2, MODE1, MODEO =010 |[X] 6-7 60 155 ns
e THE—RTOA R —T VIR
tpzL ) 450 1250 ns
ETEE-RCTTIX BT =7V _
Pz | spsans s e | DR OV MADE2, MODE, 6-8 7 16 ps
P T LRI

(1)  R3.R4IERX AJI, R2IR1 IFA_HE—RDORIA G TT

5.9 24 v F I _RS-485_20Mbps

HESR B4 1E 421K C 20Mbps (SLR = GND), = COREUE(IE 25°C, BIREITE Voo = 5V, V

0 =33V IcBiFaETd, M

INTGRA—F T AN B/ME FRYEfE BORE|  BAL
RZA
Vee = 3~3.6V, FEHEE 5 10 15 ns
ot SEBI NS EAS) [ 0h TR 3.3v
~ U N
' fi] Ve = 4.5~5.5V, HEHE(H 5 10 15 ns
5V
e R. = 540, C, = 50pF Vio = 1.65V~1.95V 14 25 58 ns
tpuL. t (iR AE .
Prib oL 4 6-3 Vio = 3V~3.6V 9 20 46| s
Vce =3~3.6V, R HEAR
t ] . | | 3.3V 1 3.5 ns
SK (P) IIVA ZF 2= [teHL = teLn i
Vee = 4.5~5.5V, HEHE(E 1 35 ns
5V ’
. . MODE2, MODE1, MODEO = 010
e . . 1
tpHzs tpLz T4 —7 VR CE—E) 211 011 (2 F) 65 ns
6-4 %M
N . MODE2, MODE1, MODEO =011
tpzHs tpzL | A R—T7 VIR (A1) Lo B T L 8 80 ns
L=
te t [P RVASH v/ N VAN W N 5 10 ns
e trLn | ISHRIESE CL = 15pF ¥ 6-6 ZZ MW 40 70 ns
tsk P) ISV A AF 2= |tpyL — tpLHl 10 ns
T HE—RNTOT 4 —7 LK
torz. tpLz ;5 " 74 g 20 80| ns
o — RO % —7 L5 (- | MODE2, MODE1, MODEO = 010 |See [ 6-7
EPZH O YR T YA IR BRFANRDF 42T 50 160\ ns
PZL™ —7 NV E G )
ATEE-RT X NF4E—T 1 ~
tozH (2)~ SH XD g |PIR =0V, MODE2, MODE, X 6-8 %5 4 15 us
trzL (2) N MODEO = 011
F—T VR

(1) R3.R4 3 RX A, R2/R1 IZ4 " HEE—RORIASH AT,
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510 R4 v F > %1%, Driver_RS232
IR HESERIEN C, B B TEOBERE I N O L X (BHiRR o/ O BRD)

3.6V

RFA—s FRNEAE Bl mmm o moci| e
250kbps
. R_ = 3kQ C, = 2500pF
B —A —k
L el 150 DOUT AAvF 7 4 6-16 250 s00 kbps
tphL. S gz — g
NI LAY B ORI IE = ~ 0.8 2 us
for, R, = 3KQ ~ 7kQ L6— 11 gOpF 2500pF
tsk(p) R’ AIV B DA AF 20— B) 220 600 ns
- Ve = 3.3V  10%, 5V + 10%, R, | Ct = 150pF ~ 1000pF 6 30
SR(tr) | A/L— L—h, ER cc g Vius
=3kQ ~ 7kQ, X 6-17 & ] Cy = 150pF ~ 2500pF 4 30
1Mbps
R = 3kQ CL = 250pF, Ve =3 ~ 3.6V 1000 kbps
HRTF—# L—h 150 DOUT AALvF 7 X
616 %5 Cy = 1000pF. Ve = 4.5 ~ 5.5V 1000 kbps
tPLH~ S s
hT > A3y 2 DGR AT = ~ 300 800 ns
hil ; R_= 3k ~ 7kQ. H 6.16 C, = 150pF ~ 1000pF
tok(p) IIVA A% a—0) 25 150 ns
§L5\=/3k~7kQ\VCC=4.5V~ 18 150|  Vis
R = 3k ~ 7kQ. Vee = 3V ~ S o= 15 150|  Vis

(1) TAREMEE, Ve = 3.3V + 0.3V, Ve = 5V £ 0.5V Tit C1 ~ C4 = 0.1yF T,
(2) T RCOEEEIL, Voo = 3.3V H72ld Vee = 5V, Ta = 25°CTOETT,
(3) /R RFa—L, FLT SAADEFT ¥ RAD |tpry tep| EEFHSNET,

12 BRHCRIT BT r— R (D

2RO BE) ZEE
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511 XA v F 7451, Receiver_RS232
IR HESERIEN C, B B TEOBERE I N O L X (BHiRR o/ O BRD)

KAy FANER: g FEE moce| g
250kbps
tpLH (IR IERFR, Low L~ L High L~V EC 150 550 ns
C_ = 150pF, [¥] 6-18
tPHL (R AERFR, High L~ULns Low LUV ST 150 550| ns
tpLH (EIERAERERT, Low L~ULs High LA~ULH ST 130 520| ns
CL = 15pF. ¥ 6-18 &
tPHL {EMGEAERFR, High L1 Low L)L ETC 130 520| ns
SEH B [ SB RV (Lo — Ry 7 7)., CL = 150pF. x| 6-18 20 50| ns
Vio =3~ 55V _ —_—
tr 232« 10 C_ = 15pF. [ 6-18 5 10 ns
tr_232 S 0 [ STH FADERE (Lo —8 Ry 77 ), CL = 150pF. % 6-18 40 90| ns
Vio =165 ~ 275V CL = 15pF. [1 6-18 10 20| ns
ten HIA =7 VIR 6 14| ps
. - C_ = 150pF. R, = 3kQ. [/ 6-19
tais AT 4 AT —T LI 100 200| ns
Cy = 150pF. [¥ 6-18 50 135| ns
tsk(p) IV A A 20— B)
C, =15pF, [¥ 6-18 50 135 ns
1Mbps
tpLH {EHSEIERFH], Low LL7ss High LU ) EC 150 550| ns
- Cy = 150pF. [¥ 6-18
tPHL (R AERERT, High L~Lh Low LV E T 150 550| ns
teLH (PR IERFR, Low L~uns High L~V EC 130 520 ns
C_ = 15pF. [X] 6-18
tPHL (R AERFR, High L~ULns Low LUV ET 130 520| ns
S B0 30 FABERT (L2 —3 Su T ), C_ = 150pF, ¥ 6-18 20 50| ns
Vio =3~ 5.5V _ —_—
tr_232. 10 C_ = 15pF. X 6-18 5 10 ns
tF_232 SEH A [N TR0 (L — N Ny 77 ), CL = 150pF. 4 6-18 40 90| ns
Vio = 1.65 ~ 2.75V C_ = 15pF. [41 6-18 10 20| ns
ten ) A =T LI 6 14 us
N N C_ = 150pF. R = 3kQ, X 6-19
tais DT 4 AT —T LI 100 200| ns
C_ = 150pF, [X] 6-18 50 125 ns
tsk(p) IUVA A 20— B)
Cy = 15pF. ¥ 6-18 50 125| ns

(1) TAREMIE. Voo = 3.3V £0.3V T C1-C4 = 0.1uF, Ve = 5V + 0.5V T C1 = 0.047pF, C2-C4 = 0.33pF T,
(2)  FTCOBEHEMIL, Ve = 3.3V F72ld Voo = 5V, Ta = 25°CTOMETT,
(3) 7R AF2—L, FILT AAADET ¥ RLD |tpy -ty | LEFSNET,

512 R4 v F /B (E— RIVKRR)

PG A= AR E IR LE T, BHCROEOZRRY, < ORI 25°C, BIREIE Voo = 5V, Vio = 3.3V 1235
FBIETT

PG R—H T ARG BAME O EEE O BOKiE| B
MODE2, MODE1, MODEO = 000 7217 r—7 %, SHDN
=GND »5 Vig ~, BY w7 AN OOy ix7a—7 12 005 06 ms
7' Vgg = 4.5V ~ 5.5V 3% 730 SHDN 0 50% HF v+ —3 ’ ’
) S ML RS-232 LT % | Ry T D V- TBIFAS -8V IZiE T HETOREH, X 6-11 228
RDY .
TOREH MODE2, MODE1, MODEOQ = 000 /=137 80— (7
SHDN = GND »5 Vig ~, BY w7 ASJE L OO srE 7 a— 0.1 0.6 ms
T4 Ngg =3V ~ 3.6V 3.5 £ SHDN D 50% »HF v ’ ’
— VR T D V- BIFD -5V T HETORM, X 6-11 25 R
L3 = Vio, MODE2 = GND, MODE1 % GND %5 Vio I,
‘ RS-232 3T5R E—FK7>5 RS-485 |MODEO = Vio, SHDN = DIR = V| SLR, TERM = 70—7 1> 0.04 04 s
ReRd S RE—FICEWEZ AR |2 MODE1 D36 EA)Ty 20 50% 705 R2 45 2V 12975 A
FETOREH], X 6-12 251
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512 24 v F Uk (:E— RETV#Z) (fcX)

NG A= B EWESREESEICEH L ET, FRIFER DRV R | T~ COREAE{EI 25°C, EIRETE Voe = 5V, Vo = 3.3V 2k
FHHETY,
INGA—H T AN F/ME TRIEE BRAE|  BfL
L3 = Vio, MODE2 = GND, MODE1 % Vio 75 GND 2,
. RS-485 4=~ #E—k7°% RS-232 | MODEO = Vio, SHDN = DIR = V| SLR, TERM = 70— ) o1 .
Re_R2 3T5R E— R GI0HZ B 2. MODE1 D31h ATy 20 50% A5 R2 4% 300mV (25 : H
THETOMM, 4 6-12 25
. ... |MODE2 = MODE1 = VIO, MODEO i* GND %5 Vo ~~, SHDN
232 L—T N7 TR X \‘ ;
. 23)2;23./2321—/}“7” W;’;;E =Vjo. L3 = GND, MODEO Y25 1:7802 0> 50% 7> L2 0 ) 24| s
LP_RS232 i ISPERAOT N 50% Yt EAS Ty ETORER, -40°C < Th < 85°C, [ 6-13 )
- e MODE2 = MODE1 = VIO, MODEQ i Vo 5 GND ~, SHDN
. %ig/’f‘?f:ﬁfmf;fg;;ﬂf = Vjo. L3 = GND. MODEO 2.5 F AWy YoM 50% 6 L2 D ) 15| s
RS232.LP o 7 SHTRARN 509, 3 b ATy U TOREH, -40°C < Ty < 85°C, X 6-13
r<ope s |MODET=MODEO = Vio, MODE2 % Vo #*> GND ~~, SHDN
RS-485 /=7 /%275 1= Vjo. SLR. TERM_RX= 71— =7, L3 = GND, MODE2
tip rsass | RS-485 & “HEE—NIZHVEZD 10~ > i . 40 50 us
8 B ST FADZ U0 50% HHLh 1230 L2 0 50% £ O,
b 6-14 2%
) o MODE1 = MODEQO = V0. MODE2 i GND 76 Vo -~ SHDN
- AN — R - N
. isjgff;fjmffj @25?5‘;15 = Vjo. SLR, TERM= 71— >~ L3 = GND, MODE2 /% ] 2l s
RS485_LP o 4 '~ T L0y Y0 50% 2k T L2 0 50% ECORR,
! 6-14 # B MR
DIR= Vjo. MODE2 = GND, MODE1 = V). MODEO i3 Vo 75>
_ s GND ~, SHDN = V|o. SLR, TERM= 71— (.7, 3=
trHD_Rs485 RS:}\% ;V) f;)m r.:rjj PH=E I GND. L2 12 10k 7 4% i, MODEQ 35 T 40y 0 0.5 1 ps
50% 75 L2 DSEE Ty Y0 50% £TORN, [ 6-15 %
S
DIR= Vjo. MODE2 = GND, MODE1 = V). MODEO i+ GND 7>
|5 Vg ~. SHDN = V|o. SLR, TERM= 7u—5 (% L3=
£ > N o N . N
tHFD_RS485 R?_j\as ;VJEZ_Z)H#F% bR_E GND. L2 ® 10k 7 /v& 745, MODEQ 326 BNy d 0.5 1 us
50% 15 L2 DAL FAS0 Iy Yo 50% ETOREH, X 6-15 %
ZH

513 R4 v F I ¥H_RS-485_&RIGiER

INTA— G AR ERAF 2 ITE AL £, FIZRCT

TROZRNRY | R TR UL 25°C, BIREST Vee = 5V, Vio = 3.3V 108

FHIETT,
INGRA—H T AN B/ME 1= BAE|  BfT
. RS Y7 S 0> 5 — 4> | MODE2, MODE1, MODEO = 011, Vi = 3 ~ 3.6V, DIR = 1000 000l s
DTEN T GND. Vror1 = 2V, Vg = OV, [ 6-10 %17
RS Y7 S 0> 5 — 4~ | MODE2, MODE1, MODEO = 011, Vi = 3 ~ 3.6V, DIR =
torz B GND. Vigrt = 2V. Vg = OV, [ 6-10 23R 2000 7200 ns

514 A4y F IR (W—T Ny o E—K)

INT AL SRS 2RI E L E 97, FRHTRLIE DR W IRY | -~ TOMEHERIL 25°C, EIREE Vee =5V, Vio = 3.3V IZH
THMETT,
RNIA—H T ARG B/ME EEE RAE| B
MODEZ2 = VIO, MODE1, MODEO = GND, SLR = GND,
L3/L4IL6 S2b LD Ty 50% 55 L2/L1ILS, L7, L8 3b I
AYTy P 50% £TOWRIE, SHDN = Vio, TERM 7r—F, 410 920| ns
RS-232 L —F w7 E—RTOR ﬁ/j7770)ﬁﬁrﬁﬁ = 15°pF 3 ODFTXTORTANNHTID
tLe_Rs232_ris “/fy?]\ﬁ@ﬁf)hﬁmly“/iﬁ%ﬂ R =3kQ, -40°C < Ty = 85°C
ing Py WADOID ERYTyYE T MODE2 = VIO, MODE1, MODEO = GND, SLR = Vio,
DEE L3/L4IL6 DI EASD=y 0 50% 755 L2IL1/LS5, L7, L8 M7
£ L0y D0 50% £COIRAE, SHDN = Vio, TERM 71— 640 1100 ns
b ARy T DR E = 15 pF, 3 DDORTA S H§ T
® Ry = 3kQ, -40°C < Tp < 85°C

14 BEHC

BTN (Z

LR

o) XE
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514 24 v F 8% W—F /Ny o E— ) (%)
ST A BB HER BRI ISE I L ST, BT RR O RY | TR 25°C, IR/ Voo = 5V. Vio = 3.3V 125

FHIETT,
INTA—=F T AN RIEE RNE|  HAL
MODE?2 = VIO, MODE1, MODEO = GND, SLR = GND,
L3/L4/L6 S2H TRy D 50% 75 L2/L1/LE, L7, L8 D3LH
F23 Ty 50% £TOIELE, SHDN = Vio, TERM 7r—h, 570 760 ns
RS-232 L—TF 1wy E—foeon |77 OBTTIEE = 15 pF. 38 ORI A/SH T~ To
tL_Rs232_fal ?y?kﬁ@ﬁf)Tﬁﬂwiy?ﬁ‘Bﬂ R =3kQ, -40°C =Ty = 85°C
ling D7 ONE FAYEyYET | MODE2 = VIO, MODE1, MODEO = GND, SLR = Vio,
DIESE L3/L4/L6 DALH TRy 0 50% 75 L2/L1/L5, L7, L8 DAL
LTy T D 50% £ TOHOIELE, SHDN = Vio, TERM 7= — 600 1500 ns
b AT FOARRE = 15 pF, 3 DORTA A3~ T
@ R, = 3kQ. -40°C < Tp < 85°C
It ising - t ingl» SLR=Vio, -40°C < T, <85
t RS232 /L—7 /S Tk T I cI_:E;jzszszfnsmg LB_RS232_fallingl A 100 860 ns
SKEWRSZS | oy AIyinbr sy s~
218 LA A |ts_Rrs232_rising - tLB_Rs232_falingls SLR = GND, -40 °C < Tp <85 70 250 ns
RS-485 L —7 w2 E—kTon | MODE2 = MODE1 = MODEO = Vio, SLR = Vio, L3 037t E48
tLs_Rs4gs_ris | Vv I/ ANIDIE LAy Unba | DY P0 50% 125 L2 DLh EANTZY V0 50% ETORE, 1060 1800|  ns
ing Py HAOSEE ERYyYE T |SHDN = Vio, TERM 7 —h, L2 DA & = 15pF, K74
DIRIE H i F O AT (R2-R1) = 54Q
RS-485 )L —7 3w/ £—KCcoHnr |MODE2 = MODE1 = MODEO = Vio, SLR = Vio, L3 O35 73
tLB_Rs485_fal | Vv ASIDNL TR ZyYnbu Ny 0D 50% 735 L2 DNLH F30 =y P D 50% FCTOIRSE, 1060 1800 ns
ling Dy AONEE TRy ET | SHDN = Vio, TERM 7r—h, L2 DA A E = 15pF, KA/
DIFHE HiJsiF OAGF (R2-R1) = 54Q
¢ RS485 L —7 /Ny s T—RTOR
SKEWRSIS | 2o s ANpBry i J3~07% | ltLs_Rsass rising - ILB_Rs485._falingl+ SLR = Vio 5 50 ns
518 VA AFa—
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5.15 K RIS
120.5 119
120 — Ve =33V 118.5 TAN — Vcc =33V
119.5 — Vee=5V 118 / — Vec=5V
— 119 —~ 1175
S 1185 S 417 \
g 18 S 1165 / \
2 1175 2 116 / S
& 17— € y15. / /
S 1165 S ' / /
5 116 - 5z 115 / /
£ 1155 £ 1145 ]
5 115 z 114 /
T 1145 F 1135 AN
' / N
114 — 113 o
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 & " HE—F V(R3R4) = 2V RS-485 4 " &EE—F V(R3R4) = 2V
5-1. RS-485 ¥ uHiEH &RE & DRAR 5-2. FIRIER ENZADORABEE— REEL DBR
40 60
—Vcc:3.3V _Vcc:3.3V
30 — Vcc =5V — Ve =5V
40
* / /
20 7
— P —
3 10 é
0 £ 0
5 5
o -10 // © -20 S
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 Tp=25C DIR = Vo Tp=25C

5-3. A4 7 DRAET. R2R1 NR EVOBELBHREDBR | B 5-4. BmA A DRET. R2R1 /NR EXOERELBHREDBR

——— 5.1
4.8 ] 48~ N — Vec =33V
4o — | S 45 — Vec =5V
= ’ —— % 4.2
> 3.6 % 3.9
o) 3.6
et —— >
s 3 — E— 3.2
=1 | 1] ——— 3 N~ ™
£ 24 | || — Vou (Vecc =3.3V) —— % 2.7 I
O 4gl—{— Vor(Vec=33V) -~ £ 24 ~
& | []— Vou(Vec=5V) o 2.1 ~
£ 42| ]— Vor(Vec=5V) — g 18 ™
: — — a 15
0.6 T g 12 ™
= S 0.9
— [s] N
0 0.6 S
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 Ta = 25°C Driver Output Current (mA)
DIR = V|o Ta=25C

B 5-5. RS-485 RS A NHABEE RS A /NHAEREDORR
5-6. RS-485 RS A NERMEHNEEE RSANEAEREDOBR
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5.15 A RAIFHE (FiX)
75 3.6
— —\
70 e > 3.4 —
e S 32 —

_ 65 g = T
< S ~
£ / > 3
= 60 ~ 3
g 5 28 —_— =
£ s - ° s
'] T T 26
> c
S 50 ~ g .4
3 // £~

45 7 2 22|—3

40 / a 2 —

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
Vee (V) Temperature (°C)
Ta=25C R_ =54Q DIR=1L3 =V DIR=L3=V|o R_ =54Q
RS-485 & " HE—F RS-485 &= " HE—N
5.7. RS-485 BIRE R & EEEE & OBF 5-8. RS-485 RS A NEB)LABELEEE DR
285 8.7
— Vec =33V — Vee=33V

280 N — Vee=5V . 84 ey —

275 N < 81
m ) L
£ 270 £
£ 265 o E e e
E 260 N7 £ 75 //
= 3
w P 72
o 255 -
€ 250 2 69 //
@ Q 56 A
2 245 0 >
S 240 S 63 -

N L & N ——
235 6 N
230 5.7
40 20 O 20 40 60 80 100 120 140 40 20 0 20 40 60 80 100 120 140
Temperature (°C) Temperature (°C)

ISA T = 54Q || 50pF SLR = Vo DIR = V|0 N2E 7 = 5Q || 50pF SLR = GND DIR = Vo
5-9. RS-485 500kbps RS A /NI B LMY I IBETHYEBEEE 5-10. RS-485 20Mbps RS A /XA B LMY | IETHUEHEE
ELORR EL DRk

285 32

— Vec =33V — — Ve =33V
__ 280 — Vec=5V / g;so — V=5V L
[72)
£ v e
F 275 38 28 —
[} [
a 2
5 270 — el , S 26 — =
g — T g _— |
& 265 o 24
5 260 5 22
2 [To} | —]
© 255 2 L—
(2]
['q
250 18
-40 20 0 20 40 60 80 100 120 140 40 20 0 20 40 60 80 100 120 140
Temperature (°C) Te mperature (°C)

R 2B = 54Q || 50pF SLR=V|o DIR =V|o JR2A4 1 = 54Q || 50pF SLR = GND DIR =V

5-11. RS-485 500kbps F 35 A /NEHGEIE L BEE & DB 5-12. RS-485 20Mbps K34 /NGHSEE & BEE & D%
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5.15 A RAVEFE (i)

3 DODTNTORFA/NZ BkQ BHES N TVET, ZOT /3R
1% RS-232 3T5R E—R T

L4, L6 = L3 kv

5-15. RS-232 BIFEfit& 250kbps E— RDESEE & DR

72 80

69 // — VCC =3.3V

| _—] 75 — Vec =5V //
g 66 — < 70 |
£ s3] = |+
< € 65 —1
2 60 g —
3 57 3 60
> >
g 54 — Ve =33V g 55
p=l >
D 51 — Vec=5V @
B 9 50
¥ 48 5 ]
1% @ 45
X 45 ['q "]
—
42 40 T
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=25C R =540 DIR =Vo Ta=25C R =540 DIR = Vo

5-13. RS-485 500kbps ERER & ESEE & DRI ] 5-14. RS-485 20Mbps BFEHEESHE L DR

70 60

65 — 3-3'VCC_CL =150 pF 55 — 3>3'VCC_CL= 150 pF

pe— 3-3‘VCC_CL = 1000 pF p— 3.3-Vc(‘;_C|__ = 1000 pF

= 80| — 3.3-Vce_CL = 2500 pF < 50| — 5-Vec_CL =150 pF
£ 55| — 5-Vcc_CL =150 pF £ —— 5-V¢e_CL = 1000 pF
Z 5o | 5Vec CL = 1000 pF z 45 L
g —— 5-Vgc_CL = 2500 pF g —]
3 45 3 40 T
= 40 / z 35
o | o
2 35 // ’ a2 30
e — | T & 25 s
& 25 — — o L -
2 e —— T S| o —

15 A._.—-—- 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

5-16. RS-232 BIFEit & 1Mbps E— RDIESHE L DA%

3 DDOTRTDORTANT BKQ BEHINTNET, ZOT /A&
1% RS-232 3T5R E—R T4

L4, L6 = #iy L3 Frv

2.5

2.25

Vit+ (Vec =3.3V)

— Vit+ Vec =5V)
— Vir- (Vec =3.3V)
— Vir-(Vec =5 V)

1.75

1.5

1.25

RS-232 Receiver Thresholds (V)

-20 0 20

60 80
Temperature (°C)

5-17.RS-232 LY —/\DA L v a3V R EBE L DR

100 120 140

18

BHEHZBTT 57— o2 (BB EPY) &35
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6 /85 A — & AIEFR

Input
Generator

Input
Generator

6-4. 70T 47T NAMHBABLUVTNS OV EFETHD RS-485 RSANDARX—TINVELURF 12— 7 I)VERH
DHAE

Input
Generator

6-5. 795747 Low BAhBLUVTNT v TEHFETTD RS-485 RSANDA R—TIVELUVT 1 —T VB
DRIE

Copyright © 2025 Texas Instruments Incorporated BB T 57 r— oo 2 (DB R OB BbY) #2519

Product Folder Links: THVD4431A
English Data Sheet: SLVSJY8


https://www.ti.com/jp
https://www.ti.com/product/jp/thvd4431a?qgpn=thvd4431a
https://www.ti.com/jp/lit/pdf/JAJSXH4
https://www.ti.com/feedbackform/techdocfeedback?litnum=JAJSXH4&partnum=THVD4431A
https://www.ti.com/product/jp/thvd4431a?qgpn=thvd4431a
https://www.ti.com/lit/pdf/SLVSJY8

13 TEXAS
INSTRUMENTS

THVD4431A
JAJSXH4 — NOVEMBER 2025 www.ti.com/ja-jp

Input f
Generator \{| 50Q q5v
- ov
Above diagram in Half duplex
mode
Input terminals become R3, R4 for Full
duplex mode

K 6-6. RS-485 L' —/NHHADIIE EHY | SIHTHY B & RHGEEDAIE

V\O

L3 (driver input at Vo)
S1to GND

R2 at GND, R1 at V¢c
S1toVio

Input f
Generator ] 500 =

0/
Vio \ /
_— oV
tpzH(2) —>|
= = =—=Vou R3at1.5V
V. 50% R4 at OV
[} y =0V S1to GND
tezL(2)
Vio R3 at OV
v 50 R4 at 1.5V
° & S1toVio
- = Vo

6-8. TXTA4E—TINDHBL vy NFIMPSD RS-485 L —NDA RX—TIVEEIOHE : 2=BE—R

Input
Generator

DIR = GND
Rrerm = Vror1 / Iy

[ 6-9. REREHMDRE

Rrerm = Vrara / Ia

6-10. RIFIEIMD R A v F T HE
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100nF | |
I

:L 100nF —
100 nF 1uF

100nFT I T T

+ + ‘-t ‘l | Q -
g £ 5 2 5 8 & 2 &
la0] 39 38 37| 136] 135, 34| 33} |32 |31
[ [ [ [ [ [ [ [ [ [
L 1 30| R2
L2 21 1 29| GND -
| 2] Al
L3] 3} 128 R3 Vo
L4l 4] L27]| R4 i 0.5 vie
Ls| 51 I 26 | GND !
R | S SRR
THVD4431 T 1 SHDN |
6| 61 25| Rs ! 8v
-~ - |
PR |
7| 7 24| R6 v+ ‘ . ‘
-~ - | RDY
R |
|
F—-—- == |
L8| 8 1 123 GNDﬂ \ ‘
| 8] i !
_— . = Vo |
TV'O | 9 L22| R7 !
|
GND[10 r21] rs |
R— | S |
100nF
r—- r—- r—- r—n r—n r—- r—- r—- r—n r—=n -8V I
M1, 112 3] 114 5] 116 117) 18] 19 |20
— I I TS N S | I I TS N S |

- T J
Toggle
B6-11. vy bFOU V5 RS-232 LT 1 £ TORMA
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100nF

- 100nF —
l 100nF 1uF

100nF T
+ ) + | ! %) -
28 £ 5 2 5 g8 & 2 oE
|40} 39| 138] 37| 36] !35| |34) 133} |32 |31,
- (- (- - (- (- - (- - (-
L[ 1] L30] re
v L. I
f L2 2} {20] a0 —
3| 3 28] R3
| 2] i
Ll 4] r27| Rra
" - Vio
5] 51 26| GND ! !
S [ | |
THVD4431 1 No5 x v
— f— x
o] 6] (25 Rs e AN
| __ B MODE1 ! !
Ll 7] [24] Re : :
| |
L __ . R | |
L[ 8] (23| oo —) ! :
— | I
I _——— = I |
Vo[ 3] 2| R
oo 10 (31| ke
100nF
e e e e T e e T e B e
T 1) }123 }133 114 }153 }163 7] }183 119] }203
r N o = [STE— o Iz Q
2 5 88 8 =¢§ 2B 3
6 o o = 5
s = = l J
<] ] Jf <]
> > >

Pulse

6-12. RS-232 3T5R E— K/»5 RS-485 £—FE— RBLUVRBICYIVEZ 5B/
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100nF
j 100nF =
100nF 1uF
100nF T
+ + 9 + J ! Q -
> 8 5 5 2 5 8 2 5 &
l40] 39| 38} 37| |36 135, 134 |33} 32} 31
[ [ [ [ L1 [ [ [ [ [
L 1 30| rR2
Y 22
L2f 27 29| GND il
=y L2
P 28 ro
Laf 4] L27] e
5| 57 26 | GND
| 5 L
- THVD4431 - 1
o] & L25] Rs
S [24] re
SR (33| eno—p
Vo 9] (22| R
GND [10 ] [21] re
100nF
T e I TR T ek T S B S
T M1 M2) 1M3) 14 115) 6] 117, 118} 19} 20,
1 Lo N T B N Ll ‘
x © o~ o — Q
= 5 4 2 31 2 2 2B £
© 9 o w 5
= = = l J
Lyl :
>
Pulse

Vio
I
i
/0.5 x Vi (0.5 x Vio
|
! |
MODEO ! !
! |
! I
! |
1 1
itip_Rs2s! itrs232_LPI
VOH

L2

K 6-13. RS-232 JL—F /Ny o I 5BED RS-232 3T5R E— RADYIY H X B
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100nF
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= 3| 31 r28| R3
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7Y 7 27] rRa
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- - - | |
THVD4431 L 0.5 x Vio \ 0.5 x Vio
6| 61 r25| Rs | [
- - [ S | |
MODEO } !
7|70 24| R6 | |
- - - | |
| |
L . —— | |
| 8 i 23| GND [ [
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Pulse

B 6-15. RS-485 D2 _EBH L X —_BEXUHADYI U E 2 K5

VIO
| |
0.5 Vo | 0.5 x Vo
|
DOUT (R3, R4, R6
DIN (L3, L4, L6) e RS-232 output Input | :
Generator : [
Co | |
| |
I f I tPLH !
\ 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.

[ 6-16. RS-232 RS A /NGHHERE, /SIVR RFa1—
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Vio

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

_ Input
Generator SADN P

R, Cu

_ 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
6-17. RS-232 RS54 /N R)b— b—Fh
3V
| |
1.5V 1.5V
| |
RX bus input | -3V
(R1, R2, R5, ROUT buffer (L1, L2, L5, L7, L8) Input | |
R7, R8) : |
|
Generator : |
|
|
PR PN
| | |
Vo | | [
— 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

tr 232 | Vot | tr_232 |
[} p—
B 6-18. RS-232 L ¥ —/\EHERE. /SIVR RFa—
V'Oo oGND 3V
Input 1.5V 15V
N/
RX bus input RL | ov
(R1,R2, R5,
+-3V R7,R8) (S1 at GND) | (S1 at GND)

|
tPHZ_.I le— _.: — tpzn
|
|
|

Generator
1 0.3V | I
~ Output —_—
A. CLincludes probe and jig capacitance. P $
B. The pulse generator has the following characteristics: Zo = 50 Q , 50% duty VoL

cycle, tr< 10 ns, tf< 10 ns.
C. tpLz and tpyz are same as tpis

D. tpz. and tpzy are same as tgy

B 6-19.RS-232 L =N A =T NELUTF 1 AT —T7)VEM

VOLTAGE WAV EFORMS
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7 SH4HEREA
71 =

THVD4431A %, RS-232, RS-422, RS-485 O& W BLjg %R —h7 5, mEME CTRELR~ /LT T akaL v orv—

INTT, DT RARAL, 3 DD T AIvHE 5 ODLY— " E#HHE L TEY, 3T5R RS-232 R—haAcca$d,

F72  ZOTNRARATT 1 DDRTUAIV AL 1 DDLU — AR NESILTERY, T EHEA T EO RS-485 IR—ha A X%

— 7L ET, BE—RBIRE ALY, Tahar o 2By 7 RO —Dax 2% G TE5 L
NIV FET,

FOSA AL SLR BV 231, RS-232 & RS-485 |2 2 fHIHD R KK 2 iR BT A0 Tl T £, Zhid. B%
B N HOT NSAREREF FEL . 2 FIEOMNL LI T 7V —2ar THEATEL20 | A48 TT, £2, 2hb
DT SARTFH R 110 BIAE Y Vg 22 THY, 3V ~ 5.5V ONRREEEREIT RS, 1.65V ~ 5.5V OF VX
WV AH—T 2 A RBEHA A EBLCEET,

7280V IR

DIN 3 3 DOUT
Power
Veo Supply

RS232

) [}
| |
| |
| |
| |
| |
| |
| |
| |
1 Charge |
' GND Pump ROUT > 0 RIN |
| |
| |
L1:L8 Vio 1 R1R8

D — ] I
| |
| |
| |
| |
|

|

|

|

|

|

|

|

|

|

|
, MODE1 Control
I MODE2 Logic

7.3 BRBESREA
7.3.1 IEC ESD HLINEFT {REHEEZE B

B ESD RS 1L, TR TDORT L — R (RIAARBI LY —) %, IEC 61000-4-2 (ZHEHLL 7~ 5B A
i (ESD) 7 S 8efilfiiceE T +8kV £ T, T X TOEMEE—FT £15kV OZE P B £ TIR# L £7, RS-485 E—FD
R FA 17, IEC 61000-4-4 (ZHEV, Fr K +4KV OELNI & EEIE (EFT) I2bif 2 b ET,

7.3.2 tREBEMEE

THVD4431A D/3Z BT, -16V ~ +16V OfiH THOHH 5 DC EIAEMENOIRESILTVVET, RS-485 £—RT
1%, TIA/EIA-485A B IZHEIL 27 | A& LAY £250mA IZHIRSLE T, RS-232 E—RTiL, NADE NI 7
YRIZELRE T D ATREME DN D T VAL, #60mA OB FRANE H SV E T,

FORAANT =~ vy M ARERERE LIS SN TR0 | il EI7e 14 2 71 08N R CREAEBIEE 2 Toppny AL
VAR EBZDE AT T DRIANEL = RINT =T NENFET,
Vee EBIRE Vg BIROM HIZEFRIKEIERERSHVET, ZHUTED, miFOERDPSLEH ERVKELE AL v a/V %

Llﬁlotk%_ NAM D Ly —oRu oy 7 B BBEHOBRENIR BB ICHEFF S E T, RO F I, BIFL -~V OIS EX
U RBITET A AOEEERLET,
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xR 7-1. EFBEER

Vee

Vio

FA/3HA

Li—rHH

> UVvce (326 )

> UVyio (52 Lan)

RS-485 E—RD#H 4. DIR BLD
L3 AMICEiESHET,
RS-232 E—FD#4 . L3, L4, L6
Ao TRESNET, Trvh
A B—ROEA, HI-Z

RS-485 €—RD4A | DIR BLO
(R1R2) AN E721% (R3R4) AN
Sk ESNFET, RS-232 E—RD
6. R1,R2, R5, R7,. R8 A Jic
YoThEESNET, v yyhFD

E—FDBE . HI-Z
INAAE—H A RiE

AL —F R NAALE =B A
INAAE —=H A INAAE—H A

< UVycc (35 Fas) > UVvio sz Eash)

> UVycc (325 L) < UVyio (325 F i)

< UVycc (3t Fawm) < UVyio (315 F i)

7.3.3RS-485 L'>—/\D 7z 1/ t2—ZFE

THVD4431A @O RS-485 ZEEIL-~— 3%, LU FOFIKN THAT DN SR BEICK T2 Tz &—7TF

o ARXTEOEEFHIRIRINE D, A —T 2 NRARTE

o T NBEEL, VAARRT BEVNERK LIS AR E D, B LT N AR EE

o NRRALEDORIANNT 7T 4T ITEREIL TORWE TR AT LT AR L SR fE

WTHNOEAEL, L — 37 A —7 aPyZ HIGH JREEZH L, L3 — "D H IR AREITRBR2N I
LET,

L —RDT 2 AV —T1% AJIOREGFIZ OV O G ENRWNIINT, L —RDOAL v gL EZ 4Ty
HIETEISNET, RS-422 3L RS-485 Bk ICHEHL T D121E, ZEBIAT) Vp 23 200mV % E[RIHEX(FL v —
Hi 7323 high 12729, Vip 23 =200mV % FEIAEXT low IZH 1 T AU ERHVET, 7=/ E—THEEEZIRE THL
=N NTA=ZF Ve Vo Viays (Vi & Vg OO 5EE) T, Lo—NEREZATRTID0IT, ZBE 528 -
200mV % FaIDEHEIZL v — S AMEL 720 ZEME 528 200mV % ERIDEE IV — SR EL 7 E7,

SEFANE BN PRITENEE  AE BITKIREL T Vs ALy e RE BRI L —3H 78 High (2720, 255
ADD Viys JOBHEL Vipse SOBIERWEEA DI L — 313 LOW IRFBIGER L £, L7zi> T, SAEE R
BEDL L — XA D /A XTEIZIE, LY —SOERAT UV AE Viys & Vigs DIENE ENET,

734 (BEH>+ v D> E—F

Z® SHDN B> % low (2T 5& . TARAATL vy M OB —RICBITLET, ZHUIT A AR/ NEEEIE—RT
HY, WHEBRITHELET 10pA T, ZOF—F T, TRTOT o BNEG LI ET,
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7.3.5 4 >F v 7Dy Y & Z aTEEAR G

THVD4431A (ZIEAFR 120Q Ok 1380 . RS-485 E=—R® R3/R4 O HVE T, £ 7-2 ITR-T X2, M
FFOREHRPUIE L 2L TAR—T N E LT A —T L ET, RIAREZIIL S — SORFBIZBIRRL, 2
I A T i M ©x ¥4, RS-232 /L—7 /w7 RS-232 3T5R. RS-485 /L — 7 v EIE2LB L
O —~/L ¥y M7 =R T, IR A 712720 %9,

R 7-2. 0 F v THRIGEEE

(EEERIN & THAAR B—F e
TERM =V FTHEBLIOEZHE-R R3 & R4 ORT 120Q B3AR—T )V
TERM = GND 7237 m—7 17 FIHEHBIOEDEHE—NR R3 & R4 ORT 120Q 37 1 —7 v

FoF o7 120Q EEHEPUL. NSAE O R EE MBI OVEEIC LA EE# N 5/ NRIZRA IS TOET, #&
U7 Ty 7 R E AR A2 AL . DC 12 575 20Mbps 2 5 £ TOANRE B OIRIECM AR I3 8% 5.2 4
oo TBIE LI FE I LA KR OB OV T, (S EREE A BB L TLTE &0,

7.3.6 Biffr—5 L—F

THVD4431A (X, AV —L — Nl (SLR) o &M T 524 T R E72i1T EndE D RS-485 J5L U RS-232 77U
—Lar TEATEET, £ 7-312, Ab— L— Ml REA TR L £,

& 7-3. )V — L — MEliE#EE

5B R Li—n IAR

SLR=V)o RS-485 O KB i = RS-485 0 KB ki = RTINS SNDT 7747
500kbpsRS-232 & — R ThD i KH) | 500kbpsRS-232 E—RF T Kl |72 E AL — L —NMHlBR, ZORRLT
VBB 1 250kbps T VE# FE I 250kbps T IZ. RS-485 DL — A0S Uy

F TANEPAF—T VSNET

SLR = GND F/-ii7e—7 47 |RS-485 D KB = RS-485 D REEHSE = RIA R H DAL — L— NI RS
20MbpsRS-232 E—R T AE) | 20MbpsRS-232 E—RCORKE | F1E—7 1,
YEEE 1L 1Mbps T VEHEEIZ 1Mbps T3

RS-485 O - " HEBL O "HE—R TE, fKEE—F (500kbps) DL+ — N R2ZEH 5L, BIMDO /AR 74V
VT AREIZIRET, ARhieT — 2L TRl TIRIRES A FTREME D3 0D . NSADLD @& & /AKX 7V 2% T
5720, SLR % Vg IZRREL TH—/NA T L& HFEARER 72 T00kHZ X0 @ W E D SV AZ BRI TELIDICLE
ﬁ—o

7.3.7 BN —TF/NVv o

THVD4431A (%, RS-232 35 L U* RS-485 D7 |Zxt§ 55 RR/ S ABW N —F Ny /e — Rl TWEd, Zhb
DF—RIZL, NAHNENETRAANCEELET, 207D, T —203aT v I ATIDHRT VESNDHE R AIZEL, 1
U N7 KSR ET, 2K, vfaviduvy s Al s MR T, (212X 1 r—T T
£2) RAROFHE R TEET,

RS-232 —Ru =7 /L —7 o7 —RTliL, L3 I R3/R2/L2 |2 x4, L4 X R4/R5/R8/R1/LS/LS/LT (T e X
1. L6 1% R6/R7/L7 1T RE ., R1 255 R8 £ TOFT RTDONRAE L T T RA~DEK R TELIITARVET,
RS-232 L —7 /3y £—K%, 40°C 725 85°C ~ J& FHIRE A IC i@ b S CnET, RS-232 2L —7 3w
W, r—7 VTR SR /—R (DUT2) TH-Th, /—FK (DUT1) THEITTEET 2, DUTT IZLDHL—T Ry
F o P NFELTENTODBREIE, Uy ALV /—FR (DUT2) 3 RS232 71 ECMb ik E 452813 TEEH AL

RS-485 /L —7 /w7 E—FTiE, WHRYIZ R2 7% R3 (ZERES AL, R1 28 R4 IZHEfisE S, L3 AN 7 —2IFR T4
AT EL VS ATIR AV —T 1 7 S, L2 IS E T, ZOE—RTiE DIR & TERM [ZHH—hSi
FH A, ZOE—RTIE R3/RA OIS I A —FSITOER AN, RTR2 IFNE I E 3N S o35 &
MBHVET, ZhE R1/R2 & RIR4A AR ORI EZ M TEET, /=7 VEFaxr 2 ORI ERHT 5
RS-485 2li/L— 7Sy 7 DL R KT —2 1L —NZ, SLR = V|o T 500kbps T3,
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7.3.8 RS-232 FF+— K> TEAEE

THVD4431A IZIXE R TR /A XD F v — VR T RNE SN TEBY, RS-232 [ 5 DO K HEIEE AR TEE
T, Fr—IRTNE, EBERMEHAES . 3.3V £/213 BV D Voo BIETIZTENFNEEA AT 5.5V 7213 £9.5V (T
P HAL N —ZTHERESNET, ZHITIE UV (AN = XA BEH SN TOET, Fr—2 R 71203 4 OIS
¥IIvr AT RQEDTIAL T ATl 2 HOARN —Y 2 F W) L ETHY, RS-232 A —EIFE T
BESEDIENTEET, RS-232 T — R 7 OEHEIZETH—RIRFAICOWTIE, 7/ a2l 7S

Y, RS-232 ho v v — ORI ET v— R T E B OBIE 1,
7.4 TNA ZADBEETE— R

MODE2, MODE1,MODEO: 000 (TTL Loopback Mode)

+ o + Q —

8 £ 5 2 5 8 & 2 x

|40| 139] |38] [37] |36 I35, 134} [33] [32] |31

[ [ Ll [ [ [ [ [ [ [
L1 __1_% L 30
L 2+ RX }7 29|
L - -] | S
L3 "51—1 ::>— i 28 |
E— | I
Ul 40— 11X 27|
] | S
5[ 5 ——<RX I 26 |
E— | I
. R
s 6—>— (%
L7 ”"“—< [ 24 ]
- — —J | I
8 8 ——— < RX i 23]
- — —J | I
Vio __9_,' ng_
GND [10 1 [ 21]
- — —J | I

r—n- 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« © = O = Q9 |z 8

= I} w
»? o W @7 5 # ¥ =z 2 >
o o o = n
b = =
71 TTLII =T Ny U E—R

R2

GND

R3

R4

GND

R5

R6

GND

R7

R8
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MODE2, MODE1,MODEO: 100 (RS232 Loopback Mode)

+ o * | ! 9
+ o N | o
> (&) > [&] z (6] O > > ['4
T O R U RN Y E SO E S EE RN B
}40\ }39\ }38\ }37\ }36\ }35\ }34\ }33\ }32\ }31\
[ R T N SN S SN S S S S ST SN SO SR SN R
S o@ : —— %
‘ 5kQ -
|
. | 50T
[ 1 |
L2 V,Z,J RX ‘ ‘ 129
Lo 5kQ
. o .
| 3! bc L 1 28
L 7 _ ‘ i
|
. | R
L4 4 | {>® L . 27
I ‘ i
. | pEp—
L5 ¢ o@ ‘ |26
I %51«) |
—— I pR——
|
6 | 6 | {}0 ! + 25
- - - = |
|
]
. i 24
v o7 o@ ‘ . Lo
| 5kQ ]
—— | I 23
L | 8 ¢ RX ! -
. 5kQ ] S
Vo | 9 ! L 2
I [
|
——— ! JE—
oND [ 10 ! ‘ P21
T T D T
P 112y 1131 114 115 1161 1171 1181 1191 120
| | | | | | | | | |
‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘
o o o -~ (&) = o z 8
s & § B B 2 g = B ¢
o) o) o] = )
s 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 V=T Ny HE—K

R2

GND

R3

R4

GND

R5

R6

GND

R7

R8
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MODE2, MODE1,MODEQO: 111 (RS485 Loopback Mode)
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8.2.1 R5IEH
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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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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.
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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
|
36X HRURUASRSIIORVASASRY :
10 I 21
-—F> | -
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
@0.2) TYP
VIA ‘ (1.17) TYP
SYMM " . Nl
¢—-—r—o—- &,7?7,@,7@7,‘7, (5.8)
L ‘
36)?'5) _ o O &; o @ %
‘ O @ @ !
10 1 ‘ J
/@ ‘ L] )2t
(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

4229001/A 09/2022

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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RHAO0040R

EXAMPLE STENCIL DESIGN
VQFN - 1 mm max height

PLASTIC QUAD FLATPACK - NO LEAD

16% I (0.585) TYP
— @0.97) |~ ~— (1.17)
TYP (R0.05) TYP
~+ [ IB4888RBHT-
I~ | ‘ I~ 30
40X ozs)Tc';] o \t7+737+7,%:£]7,
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SYMM m \ 41 Ci:](osss TYP
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- | (D
L,iﬁ‘ | [I]
36X (0.5) \ - . o . - \
== ‘ D
100 . i - LY
/O
et HHH-HHH
TYP ‘
11 20

SYMM

(5.8)

SOLDER PASTE EXAMPLE
BASED ON 0.125 mm THICK STENCIL

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

4229001/A 09/2022

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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