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Ly —/3_RS-485
o e LM T - —ov |Vi=12v 75 125 A
| AN (D) 4:” ERBLOE “HEE—F, DIR =0V, Vge. Vo =0V
F72E 5.5V V) =-7V -125 -70 WA
HEIRBA F—T N DEEDL ISR NS _ -
IRxT AN | BTN Voo BEU Vio =55V, TERM=Vip |Vl =-7~12V -325 325 pA
EHEDASIAL =2V R
Ve D = -70 -40| mv
AL VR | -V~ G — N I PN
Vi %ay‘)ﬁﬂmj\jjxl///zlb] % |-TV~12V OIFAT— RN 200 150 iy
Vhys ASEARTI A 25 80 mV
Ca.s WAVAP:L RS R3 & R4 ORI TRIE, f= 1MHz 45 pF
Von 77 high BE, L2 B> lon = -4mA, Vo = 3~3.6V $7-11 4.5V~5.5V Vio-04 Vig-0.2 v
VoL 77 low FBIE, L2 v loL = 4mA., Vo = 3~3.6V E/=1% 4.5V~5.5V 0.2 04| V
Von Hi77 high B, L2 v lon = -2MA, V|o = 1.65~1.95V 7= 2.25V~2.75V Vig-04 Vig-0.2 v
VoL H77 low BT, L2 v loL = 2MA, Vo = 1.65~1.95V F7=1% 2.25V~2.75V 0.2 04| V
A A —F AR, | Vo =0V #7213 Vio. DIR = VIO, MODE2, MODE1, MODEO = 010 (3}: "%
loz o . -8 2] pA
L2 e —R)
KZA/3_RS-232
) . _ Ry = 3kQ %35 GND, DIN (L3, L4, L6) = GND. V¢¢ = 3V ~ 3.6V (2551157
L) .
Vor High L=/l )T ~Co DOUT (R3, R4, R6) 5 55 T2V
8 BFHB TS 70— N2 (ZE RO EPE) #55 Copyright © 2026 Texas Instruments Incorporated
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5.7 BERHVHE (i)
H 285 COTMEIREFFAN (RHIFRIROZRWRY), RRZFLIROZRNWRY X CTOEUE(E T 25°C, TBIREL Voe =5V, Vo =
3.3V IZBITAETT,
INFGRA—H T AR B/AME BEYEE BOKfE| BT
. i, R, = 3kQ 75 GND, DIN (L3, L4, L6) = V0. Ve = 3V ~ 3.6V (255157
1% = =Il. =J. =
VoL Low LUt B IE % DOUT (R3. R4. R6) 7.2 55 5/ Vv
) . . R, = 3kQ 75 GND, DIN (L3, L4, L6) = GND. V¢ = 4.5V ~ 5.5V (C 51557
L & .
Von High L~ L tH ) E ~<Co> DOUT (R3. R4 R6) 78 9 1] Vv
. . R, = 3kQ 75 GND, DIN (L3, L4, L6) = Vio. Ve = 4.5V ~ 5.5V (251557
v & - - -7.
VoL Low L~V EE 50> DOUT (R3. R4, R6) 11 9 78| Vv
VCC =3.6V VO =0V
los JEAE ) @) £35 60| mA
VCC =5.5V VO =0V
o R3, R4, R6 O 1kt \:/%Cvz OV Ve =0V BEUV- |y = v 300 10M Q
. _ Vo = +12V Ve = 3~3.6V +125 A
log RS, R4, R6 TOMIV=7 | SHDN = GND ° «
B Vo = 10V Ve = 4.5~5.5V +125|  pA
Ly —/\_RS-232
lon = -4mA., V|o = 3~3.6V /=i 4.5V~5.5V Vio-05 Vig-0.2 v
Vo High L~ L tH ) B E oH 10 ° ©
L1L2/LS/L7IL8 lon = -2MA. V|0 = 1.65~1.95V E£721% 2.25V~2.75V \é'gé Vio- 0.2 v
y Low L UL EE loL = 4mA. Vo = 3~3.6V F7=1% 4.5V~5.5V 04| V
oL
L1L2/LS/L7IL8 loL = 2mA. Vo = 1.65~1.95V £7-i% 2.25V~2.75V 04| Vv
RS-232 Ly —/ AT (R1, |Vee=3.3V 16 24| vV
Vire R2. R5, R7, R8) ®TE 5 B
AP AL S LR ESE Vee = 5V 1.9 24 v
RS-232 L'y — 3 A S (R1,  |Vee =3.3V 0.6 1.1 \%
Vir- R2. R5, R7, R8) O£ 511 B
AP AL S LRI Vee = 5V 0.8 1.4 v
Ly — S AHDAFIEATY
V, i 0.4 0.5 v
hys YA (Ve = Viro)
Ly — ey
loff L1/L2/L5/L7/L8 Mt FY—2 | SHDN = 0V +0.05 +10| pA
EI
n Lo — S ANE L O AN [-15V S V| S 15V 3 5 70 kQ
EEE
Y= VXYM DAL |
- B 15 150 170 °C
SHON via/lR BEER
Y=L Ty T BERT o
Thys v 15 C
EIR
5 LA) v a/LR
UVycc vz |Vee PILH FAVIREEAL 19 21 v
B FA) v a/LR
UWee  |Vee PIREIERFOEAT Y 100 400 mvV
(hys) A
UVvio (s V|9 @ﬁf)iﬁﬁV)1&‘ﬂiJ!{7\\/ 15 1.6 \%
5 LA) via/LR
UVvio ¢z V|9 @ﬁ‘t’)‘l‘_ﬁw){fﬁﬁ) AL 1.2 14 \Y
HFAY) POV
Wvio |0 o fssresoe 2y = 85 100 mv
(hys)
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5.7 BERHVHE (i)
H EE%’%\T@@JVE(ET“%EIW (FFIZREIR DR RD), FRIZFEIRDIRNWRY T COREREfEIT 25°C, FBIRE)/L Voe = 5V, Vo =
3.3V IZBITAETT,
INFGRA—H T AR B/AME BEYEE BOKfE| BT
Ve = 4.5V ~ 5.5V, SHDN = GND, Do+ _Tordys AL R/7n 5 20 A
T NRITHELRE, Ty < 125°C H
Ve =3V ~ 3.6V, SHDN = GND, ZDfthd X ThudyZ ASJe s Rn7m—
/ iy 3 15|  pA
| Sy by E—ROmIRE | 7177 AT, Ta < 125°C
CC_SHDN | . § N
- it Ve = 4.5V ~ 5.5V, SHDN = GND, ZOfid+_RThoudy s A in7n 5 15 A
ST ALY SRICEEETE Ta < 105°C H
Vgg = 3V ~ 3.6V, SHDN = GND. 203 ~ThrTy s AHEL R 7H— 3 10 A
F T NSACHEET. Ta < 105°C H
I Xy B—RTORY Vg = 1.65V ~ 5.5V, SHDN = GND, ZOMid+ R Tordys A 370 3 uA
OSSN g —TA47
RIANBENL L — 31 F—F L, DIR = Vjo. -
IR (4% L), Ve = | MODE2, MODE1, MODEO = 011 (£ &) RRST 7 35| mA
45V ~ 55V NS = -
_ . RIANRBARZ—T ) L —"3F 4 AT —7 /L DIR
lcc_ass TERM = 7u—7 7%= |_ _ - HEE R 1.3 28| mA
I Low. SLR = x = Vjo. MODE2, MODE1, MODEQ = 010 (3 —f)
RIANBT A AZ—T N, L —pif %—7 L DIR
pp—
= GND. MODE2, MODE1, MODEO = 010 (3 ) | " i 08 15 mA
RIAANBLEOL Y — 331 % —T /L DIR = Vo, -
— A fif 15 29| mA
= S
S (4175). Voo = | MODE2. MODE1, MODEO = 011 (4: 1)
3v ~ 36V RIASIBA F—T I Lo — BT 42T —7 L DIR
s
lcc.45 | TERM = 71— (7 %/ |=Vio. MODE2, MODET, MODEO = 010 (*: ) | -1 ! 24 mA
 Low, SLR=X KIAAIFAAE—T N L= SBAF—=T L DR | e 07 13l ma
= GND. MODE2, MODE1, MODEO = 010 (&) |~ " ‘ :
RIANINF 4 AT —T )L LI —_"PRAR—7 L, SLR
= GND. DIR = GND. MODE2, MODE1, MODEO = | 47 7 17| A
oYy 7 IR (§r LK), 010 (3= )
lio_4s5 Vip =3 ~ 3.6V ——— - — -
TERM = 70— (7 RIANINT Y AT—T )L L —SPA =T )L
SLR=Vo. DIR = GND, MODE2, MODE1, MODEQ = | £ 1 8 21| pA
010 (3} )
RS-485 KA/ ST — T | RFA/ I HIAA L DIRBECA % —7 L. MODE2,
I DIR=V, A
COOTA | g MODE1, MODED = 011 (4 1) o 38 50p m
| RS-485 L v — ST —R | L — N A DR T+ —7 /L, MODE2, |DIR = GND, TERM = 1 15 mA
CCRT_48S | =or BRI MODE1, MODEO = 011 (4 &) Vio :
s | MODE2, MODE1, MODEO = 001, SHDN = Vg, M
I RS-232 E—ROEIREN 8 N o 10 WL 4 6| mA
oo rezaz |RS-282 L=ROWIREI | 0000y A ix70—7 127 W
lcc rszsz |RS-232 L—7/3y2 E—F |MODE2 =1, MODE1 =0, MODEO =0, L3 = L4 = L6 Es/zg;zdr;f’é?;’i 25 31l ma
- S N T — b, f _A0° o N4 [0 =L
LB TOBEIFE Fy>7 High, -40°C < Ta < 85°C B E
lcc_rsass | RS-485 /L—7 /32— |MODE2 = MODE1 = MODEO = V|q, L3 = Yy | S2giziznsy i) 3 AR
1B B 7 High CERRHIETEA
FrF o ERRL_RS-485
R Ly — A0 R3R4 87 | MODE2, MODE1, MODEO = 011 (£ %), TERM = V|o. Vrsra = 2V, Vg4 = 102 120 Y
TERM_FD | p9-¢ 120Q oo s -7V, 0V, 10V, [ 6-9 5
=24
AFIEFE (L3, L4, L6, DIR,
I SHDN. SLR. TERM, 1.65V < Vjo £ 5.5V, OV < Vjn < Vio 20 5/ pA
MODE2, MODE1, MODEO)
B B ALy LR i mY
Viran |, 0.6xVip 0.7xVig| V
Vi, B FAYAL 2R RY g 65y <V < 5.5V 03xVio  0.4xV v
IT-(IN) SO AT 10 10 10
ViNHYs) j:})zl/yyan/lc;uyyy/\ 0.1xVio  0.2xV|o \
(1) FEEDSMTIE, Vrp+ 1 Vrn. £9% Viys PLEBWZERRFESILET,

10 BHEHZBTT 57— RN 2 (ZE SRR GPH) &35
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(2)  JAEHERIE, T A 2O E BN ERME B WITHIET 20 ERHES, o, —
WO 15 R S E RN TLTIEE N,

5.8 A v F v JH1E_RS-485_500kbps

HESEBVESSE T Tl 500kbps (SLR = V|p), FHIZFLARDZRNRY | § X TOREHEAE L 25°C, BIRETE Vee = 5V, Vo = 3.3V I8
JafEcd, ()

R \ FANELE | RME  mmE RocE| W
KA
VCC =3~3.6V, *ﬁ%éﬂﬂ 210 300 600 ns
C SEWIL S EA | Yb TS 3.3V
™ - .
fHl Vee = 4.5 ~ 5.5V, {RHE( 250 300 600 ns
5V
Vee =3 ~ 3.6V, FHHE 250 450 s
_ R_ = 54Q. C_ = 50pF 3.3V
tpL trLn | ISHRIESE A ,%HHL P ;
P63 B Vee = 4.5~ 5.5V, BRI 250 450| ns
5V
Vee=3~3.6V, TR
t n N l l 33V 2 15 ns
SK(P) IIVAAF 2 |teHL — tpLn gy~
Vee =4.5~5.5V, TR AEAE 2 15 ns
5V
— . MODE2, MODE1, MODEO = 010
tpHz. trz | T A E—T7 LI CE— 1) £721% 01 (4 1) 80 150 ns
X 6-4 5
L. MODE2, MODE1, MODEO = 011
tpzu. tpzL A =7 VI (&) Lo — AR —T L 200 650 ns
Ly—n
te b HISES A0 1305 R A REfE] 5 10 ns
ters Ly | BHIEAE C_ =15pF X 6-4 %2R 700 1200 ns
tsk(p) SV AF 2 [teuL — tLul 10 45| ns
He T HE—RNTOT T LE
touz. teLz ;5 BE—RTOTS ;i 30 80| ns
= ¥ 6-7 %% M
oz (1) o \ ] “ MODE2, MODE1, MODEO=010 |[¥ 6-7 #Z /R 60 155 ns
H T HE—RTOAF— 7 LR
tpzL 1) 450 1250 ns
ETHEE-RTTIX BT 42—V _
PZHEN s E s M a0 | e o ODE2. MODET 6-8 LI 7 16 ws
PZL (2) N =
F—7 VIR

(1) R3.R4IERX AJI, R2IR1 IFA_HEE—RORIA WA TT

59 XA v F %1% _RS-485 20Mbps
HESZBE/E S T Tk 20Mbps (SLR = GND), 4~ TOREHE(EIL 25°C, BIRE/IT Voo = 5V, Vo = 3.3V Itk s T, D

A= \ FANERE | RoME mmE RcE| M
R4
=2~ -
A Vee =3 ~ 3.6V, [EHEE 5 10 15 ns
fot et ACE AN BVASE WAL S 3.3v
™ e
fil Ve = 4.5 ~ 5.5V, IR 5 10 15 ns
5V
. R, = 54Q. C, = 50pF Vo = 1.65V~1.95V 14 25 58 ns
teHL. teLn | (AHRIEAE L 6-3 5% DEL P
B Vio = 3V~3.6V 9 20 46| ns
Vee = 3 ~ 3.6V, (i
t . 3.3V 1 3.5 ns
SK(P INIVA AFa— |t —tpLul —
® PrL P Vg = 4.5 ~ 5.5V, k(i
1 3.5 ns
5V
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59 X4 v F 2 J%1%_RS-485_20Mbps (#tx)

HELEEN /S T Tl 20Mbps (SLR = GND), X CTOREHE(E L 25°C, BEIRETE Voe = 5V. Vip = 3.3V IZBITHE T, (
INGA—H T ARG B/ME TRIEE BAME|  HAL
_ R MODE2, MODE1, MODEO = 010
tprzs tpLz | T BT LR () E11 01 (& ) 1 65 ns
MODE2, MODE1, MODEO = 011 K64 S
tpzn tpz | AR LR (é:i)‘: X/C/~/<‘7J§4*~7“/V 8 80 ns
Li—n
t NS B30 [ 30E SR 5 10 ns
tpHLs oL [ ABTRRAE C_ = 15pF [X] 6-6 & 2[R 40 70 ns
tsk(p) I VVA AF 2= |tpuL — tpLHI 10 ns
toriz. tplz ;g:ﬁ;\:—~]<‘f“0)?/r’lz~7\/bﬁﬁ 20 80 ns
e HE—R A F—7 LI (¢ |MODE2, MODET, MODEO= 010 | [X 67 %%
:PZH D NN T T LB RTANDT AT 50 160|  ns
PzL() — 7N E &)
BTHE-RTTIX BT =T _
PO\ sppexns s br b0 | oo s o MOPE2 MODET. 6-8 £ N B e
PZL@) =7 LR
(1) R3.R41ZRX AJ) R2ZIR1 IZE_EHE—RORIAH I T T,
510 RA v F %, Driver_RS232
BB RGN T, B BEIROBEREZEH#ANOLE FRZFLR o220 RY)D
SGA— F AN BE mmiE O Rk
250kbps
e R, = 3kQ Cy = 2500pF
BeR7 =2 L=k —50 DOUT AAvF % X 6-16 250 500 kbps
tPHL S YN
NI U A H DARHRIEIE = ~ 0.8 2 S
hile S AI VS DIGHHIRIT R, = 3K0 ~ 7k0 IZJL N 11 gOpF 2500pF H
k) |FTVAIYFD/INA 2% 2—0) 220 600 ns
Voo = 3.3V + 10%. 5V + 10%, R, | CL = 150pF ~ 1000pF 6 30
_ 11 i
SRt | A b BB =3kQ ~ 7kQ, X 6-17 &M C_ = 150pF ~2500pF 4 30 Vius
1Mbps
R, = 3kQ Cy = 250pF. Vg = 3 ~ 3.6V 1000 kbps
RT =% L—h —2>0 DOUT AAvF 7| X
6-16 # &R C_ =1000pF. Vgc =4.5~5.5V 1000 kbps
tpLHs S oz S
"o A 2 DA I = - 300 800 ns
o TV Ay B ORI IE RL = 3k ~ 7kQ. [ 616 &2 C. = 150pF ~ 1000pF
tSk(p) IXJVA Z«*\';L'-*("i) 25 150 ns
R, = 3k ~ 7kQ. V¢ = 4.5V ~
o s 55V C, = 150pF ~ 1000pF 18 1501 Vius
SR(tr) | AL— L—}, EBEK M 617 %5
R, = 3k ~ 7kQ. Ve = 3V ~ 3.6V 15 150|  Vips
(1) FAREMER. Vo = 3.3V + 0.3V, Ve = 5V + 0.5V T C1 ~ C4 = 0.1pF T,
(2)  FTRTOMERIE, Vog = 3.3V 7213 Vog = BV, Ta = 25°CTOIETT,
(3) VLA RAFa—IT, RICTRAADEF v 1L D [teLH ~tPHL LEFRINET,
511 XA v F > J%51%. Receiver_RS232
BIREESHEREFAN T, B RRFEOBIEREFRHNO L& (Froiiib oz pRry)
SR TNl g TEE goom| myr
250kbps

12

BFHT 57— N2 (2

SR

j)t}_) FklE
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511 XA vy F %%, Receiver_RS232 (#i%)

BIRET RGN T, A BEIROBERE#ANOLE FRHZFLR o220 R
SR 7R o FEE moom| e
tpLm {EHERAE ], Low L4235 High LU ET 150 550| ns
Cy = 150pF, [ 6-18 &%
tPHL EMGEAEREE], High L~ Lh Low L)L ET 150 550| ns
tpLH {EHRRAEIEE], Low L4235 High LU ET 130 520| ns
Cy = 15pF. [ 6-18 %%
tpHL (EMERAERER], High L~ULns Low LU TET 130 520 ns
ST B8 [ B FAIGR (L —8 Sy 7o), | CL= 150pF, X 6-18 221 20 %0] ns
tr_s2- Vio=3~5.5V C_ = 15pF, ¥ 6-18 Z & 5 10| ns
22\ gre fgtn  Srb RO (Lo — % Su 7)., |Cu= 150pF, X 6-18 £ 40 %] ns
Vio =1.65~2.75V C_ = 15pF. [X 6-18 &R 10 200 ns
t HFIA F— T L] 6 4] ws
en : e C_ = 150pF. Ry = 3kQ. [ 6-19 %% i3
tais AT 4 AT —7 VIR 100 200| ns
C_ = 150pF. [ 6-18 # &t 50 135| ns
tsk(p) FUVA A 2—0)
C_ = 15pF. [4 6-18 %% 50 135| ns
1Mbps
tpLH (B IERER, Low L~UL High L~ULH I ET 150 550| ns
Cy = 150pF. [4] 6-18 %%
tPHL {EMGEAERFR, High L~Lnh Low L)L ETC 150 550| ns
tpL {EHERAE ], Low L4235 High LU ET 130 520| ns
C_ = 15pF. [¥ 6-18 &%
tPHL {EMGEAERER, High L~Lh Low L)L ET 130 520| ns
SEB LASD [ S0t FAOE (L —S Sy 7o iigy), | CL= 150pF, [ 6-18 &2 1R 20 50| ns
tr 2. Vio=3~5.5V C_ = 15pF, [¥| 6-18 Z & 5 10| ns
232 | pos srt, FASORER] (Lo — % /So7 i), | CL= 150pF. 4 6-18 2518 40 9| ns
Vio =1.65~2.75V C_ = 15pF. [X 6-18 &R 10 200 ns
t A1 F— T L] 6 4] bs
en : e CL = 150pF. R, = 3kQ. X 6-19 %% /i
tais AT 4 AT —T VI 100 200| ns
Cy = 150pF, [4] 6-18 %% 50 125| ns
tsk(p) IN)VA AF 22—
= 15pF, [X 6-18 %M 50 125| ns
(1) TARERMHIE, Ve = 3.3V £ 0.3V Tt C1 ~C4 =0.1yF, Vge =5V £ 0.5V Tl C1 =0.047uF, C2 ~ C4 = 0.33uF T,
(2)  FTRTOEUERIT, Voo = 3.3V £721E Vog = 5V, Ta = 25°CTOMTY,
(3) N AAFa—IL, LT SAADEF ¥ FNAD |ty | EEFESNET,

512 R4 v F ¥ (E— RYIV#RZR)

NG A= EWESREESERRITEH L ET, FRIFR DRV R | T~ COREAE{EI 25°C, EIRETE Voe = 5V, Vo = 3.3V IZk
JHMETT,
SRGA—F F AN BuME  EEE O BoKfE|  EAr
MODE2, MODE1, MODEO = 000 /%7 r—7 %, SHDN
= GND 5 Vi~ BV w7 ANE Y DIMOESIETr—T 4 0.05 06| ms
U Ngg = 4.5V ~ 5.5V 3ih 1730 SHDN 0 50% 7355 —3 : :
SRS RS-232 LT g% | T D V- EIF -8V | CETHETORH, X 6-11 22
tRov TR Sy
FIH] MODE2, MODE1, MODEOQ = 000 $£/-{Z70—7 427,
SHDN = GND 75 Vg ~, BUwZ ATE L DR 1E7 n— oA 06l ms
T4 7 Nge =3V ~ 3.6V 325 43 SHDN O 50% 2> HF ’ )
— IR T O N- B -5V ITET HETOR, X 6-11 25
L3 = Vio, MODE2 = GND, MODE1 % GND 75 Vio |2,
\ RS-232 3T5R “&—F7 5 RS-485 |MODEO = Vio, SHDN = DIR = V| SLR, TERM = 72— 1 0.04 01 s
R2_Ra CEE— RIS X AR 7' MODE1 ™32 L2300 20 50% 735 R2 A% 2V 275 : ’ .
ETORH, X 6-12 25
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512 24 v F Uk (:E— RETV#Z) (fcX)

INTA—BEWESTENESR M 2RICE AL E T, FRIFEIR OV RY | T COEREMEIX 25°C, EIRE/L Ve = 5V, Vo = 3.3V iZk
TAHETY,
INFGA—H T AN /ME RYEE BAME|  HAL
L3 = Vio. MODE2 = GND., MODE1 % Vio 75 GND 7,
. RS-485 4: ~ it —}75 RS-232 | MODEO = Vio, SHDN = DIR = Vo SLR, TERM = 71— > ) 21 .
R4_R2 3T5R E—RICHI0 R HIER 2. MODE1 ®37% F 30Ty 0 50% 735 R2 7% 300mV (i : H
FTHETON, 4 6-12 25
- .. |MODE2 = MODE1 = VIO, MODEO i+ GND %5 Vo ~~. SHDN
_ 1 — S — N N - =
. e i tn s | = Vio. L3 = GND. MODEO 31 45057 0> 50% 5 L2 0> ) 24| s
tPRS232 PRSI 509% 1t AWy ECORH, -40°C < Ta < 85°C, 4 6-13 '
fil T B IR
2z
0 RS.232 %[5> Rs-23 | MODE2 = MODE1 = VIO, MODEO I Vio 765 GND ~, SHDN
twoog o | o i B 2 | = Vion L3 = GND, MODEQ Y T30/ 50% 70 L2 0 ) 15 e
. 50% 37b FAS) o ETORM, -40°C < T < 85°C. ¥ 6-13
i
ey ters  |MODE1T=MODEO = Vio, MODE2 % Vio 7> GND ~~, SHDN
) 22‘122 ’Zgg%i 75 @;2; . |=Vio. SLR. TERM_RX= 7=—7>%/, L3 = GND, MODE2 0 50 .
oot ¢ b B SOVEAS | F A0y 0 50% M 480 L2 0 50% ETORHE, W
s 6-14 B 1H
) o MODE1 = MODEQO = V,o. MODE2 i GND 7 Vo ~. SHDN
- AN — R » N
t ii“jff;fjﬁf? J%R‘Sé‘;f =Vio. SLR, TERM= 72—7>~. L3 = GND, MODE2 /% ] 2| s
RS485_LP " 4 = AOM | L0y 20 50% HHIE FAW L2 0 50% TR,
! 6-14 # B MR
DIR= V|0, MODE2 = GND, MODE1 = Vo, MODEO IZ Vio %5
_ A e GND ~. SHDN = V|o. SLR. TERM= 70— (.7, L.3=
trHD_Rs485 RS:}\% ;V) f;)ﬁ Ifj SFH | GND. L2 I2 10k 74552 4ht. MODEO ¥k F A0y 0> 0.5 1 Hs
i 50% 5 L2 DIh F S0y Yo 50% £ TORE, 14 6-15 %
DIR= V|0, MODE2 = GND, MODE1 = Vo, MODEO {Z GND 7>
X |5 Vo ~. SHDN = V,o. SLR. TERM= 70— 4.7, 3=
tHFD_Rs485 RS:LBS ;V)f;; H#F':l 52-8 GND, L2 ® 10k 7"V A4kHT, MODEQ 25 LA =y 2o 0.5 1 s
> 50% 75 L2 DI h EAD Ty 0 50% ETORHE, X 6-15 %

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 7 S0 #— 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 W00 — 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)

NG A= HEREENM SR 2RI

FHETT,

WHLET, FriZity

IRDZRNRY | -~ TOEHEEIT 25°C, EREE I+ Vee =5V, Vo = 3.3ViZtE

INIA—=F

FANEN

x/IME

LB RsS232_ris
ing

RS-232 v —7"/\y 7 £—RTDOR
I ANTIONH ERY YU hbn
IO ERY =y ET
DIEIE

MODE?2 = VIO, MODE1, MODEO = GND, SLR = GND, L3/L4/
L6rising 3.5 FA30 Ty ?D 50% 75 L2/L1/L5, L7, L8rising ™
B TR Ty YD 50% FTOIELE, SHDN = Vio, TERM 712
—bh, KAy 77O AR = 15pF, 3 DORTA/NH )3T
® R, = 3kQ. -40°C < Ty < 85°C

MODE2 = VIO, MODE1, MODEO = GND, SLR = Vio, L3/L4/
L6rising 325 F Ao 50% 76 L2/L1/L5, L7, L8rising &
S FAY T U0 50% £ TOMEIE, SHDN = Vio, TERM 71
—h T OB R R = 15pF, 3 DDORTA/NH 19X T
® R, = 3kQ. -40°C < Ty < 85°C

BEE  BOKME| B
410 920| ns
640 1100| ns

14 BEHC

BTN (Z

LR

o) XE
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514 24 v F 8% W—F /Ny o E— ) (%)

INTA—BEWESTENESRME2RICE AL E 7, FRIFRIR OV RY | T CTOEREMEIX 25°C, EIRE/LE Ve = 5V, Vo = 3.3V iZk
FHETT,

INTA—=F

T ANGeAt:

LB RS232 fal
ling

RS-232 v —7"/\y 7 £—RTDOR
I NFIDILH Fid) =y ¥hbn
A VAN ASE YN IESAVE R
DIEIE

MODE2 = VIO, MODE1, MODEO = GND, SLR = GND, L3/L4/
L6falling 325 T30y D 50% 725 L2/L1/L5, L7, L8falling
DL TR Ty D 50% £ TOIRIE, SHDN = Vio, TERM 7
u—h, I3y T DA R = 15pF, 3 DORT A/ )3
T? R =3kQ, -40°C < Tp < 85°C

MODE?2 = VIO, MODE1, MODEO = GND, SLR = Vio, L3/L4/
L6falling 3\2.5 F 2301 ? 50% 735 L2/L1/L5, L7, L8falling
DB TR D 50% £ TOHIEIME, SHDN = Vio, TERM 7
a—h, HH 7 7 OARAE = 15pF, 3 DORTA /ST~
TO R, = 3KQ. -40°C < T < 85°C

tskew_Rs23
218

RS232 L —7F Ny E—RTOH
DTN YNNS4 WA RNV
JVA A a—

[tL_Rs232_rising - tLB_Rs232_faliingl~ SLR = Vio, -40 °C < Tp < 85
°C

[tL Rs232_rising - tLB_Rs232_faliingls SLR = GND, -40 °C < Tp < 85

tLB_Rs485_ris
ing

RS-485 /L —7"/\y 7 E—RTOR
PO N AE NS/ NN
oI NDNE EBN Ty U ET
DIEIE

MODE2 = MODE1 = MODEQO = Vio, SLR = Vio, L3 D375 L7t
DIy 50% H8 L2 DAL ERYTy L0 50% ETOIRLE,
SHDN = Vio, TERM 72—k, L2 DA R4 = 15pF, K513
- DA (R2R1) = 54Q

tLB_Rs485_fal
ling

RS-485 L —7"/\y 7 T—RTOR
I NTIDONLH TR Ty Pipba
I DONH TRV Ty UET
DIREHE

MODE2 = MODE1 = MODEQO = Vio, SLR = Vio, L3 O35 EAY
NP D 50% 7135 L2 DNLH BNy 50% ETOIRIE,
SHDN = Vio, TERM 7u—h, L2 DA REE = 15pF, KT/
H - OASF (R2R1) = 54Q

tskew_Rs48
518

RS485 L — 7R r F—RTOR
I NI ou Yy 7 I~ o8
JVA AX2—

[tLB_Rs485_rising = tLB_RS485_fallingls SLR = Vio

RYEE RKNE| B4
570 760 ns
600 1500 ns
100 860 ns

70 250 ns
1060 1800 ns
1060 1800 ns

5 50 ns
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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 \
s 18 2 1165 / \
g 175 2 116 / A~
& 17— € y15. / /
S 1165 S ' / /
= 116 = 115
© - © / /
£ 1155 £ 1145
£ £ /
s 115 S 114
= 114.5 = 1135 / LN\ A
' ' / 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
s 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 Ta=25°C DIR = V|o Ta=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 KR (Fex)
75 36
< T
70 e > 3.4 —
e S 32 —

__ 65 £ > —
< / g e
= > 3
= 60 ~ 3
g 5 28 —_— =
S 55 - ° — e
o / S 26 cc
> c
g 50 g g 24
@ // £~

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)
cc (V)
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
— Ve =33V — Ve =33V

280 N — Vee=5V - 84 — Vea=5V

275 N = 8.1 /
m ) L
£ 270 £
€ 265 - E e /
E 260 N7 £ 75 //
s 8 72
@ 255 e
£ 250 2 69 //
@ a e
Z 245 w 66 >
S 240 3 63 -

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

ISA T = 54Q || 50pF SLR = Vo DIR = V|0 2447 = 50Q || 50pF SLR = GND DIR = Vjo
5-9. RS-485 500kbps RS A /NI LMY | ABTHYREEE 5-10. RS-485 20Mbps RS A/SIB LMY /A THAVBHEE
ELORR EL DRk

285 32

— Ve =33V — — Vee =33V
280 —vii:sv / %30 —vii:sv L
[72)
= / 2 ]
Z 275 Q 28
[0) c
a 2
S 270 -~ - S 26 L
= | e g ~
8 265 a 24
5 260 5 22
2 [To} | —]
© 255 2 L—
(2]
4
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%
Copyright © 2026 Texas Instruments Incorporated BRI T3 7 p— R 2 (DB RCE R BbY) %5 1T
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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
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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

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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1
T

+

100nF | |
100nF =

Voo —

+ | | Q -

> 8 5 2 5 8§ % s

la0] 39 38 37| 136] 135, 34| 33} |32 |31

[ [ [ [ [ [ [ [ [ [
L[] [30] Re
L2 21 1 29| GND -

| 2] Al

L[ 73] (28] rs Yo
al| 4 r27] R4 |

- - L-- 0.5 x Vi

Ls| 51 I 26 | GND !
| ) 26 e
[ THVD4431 - 1 SHDN |
6| 61 25| Rs ! 8v
-~ - |
. ] |
L7| 71 24| R6 V+ !

--- - | troy |
R |
|

| __. i ! !

Lef s [23] eNp—] ! |
— |
F——- -—— - V- |
Two (9] (22| r7 |
|
GND[10 r21] rs |
R— | S |
100nF
r—- r r—- r— r—n r—- r—- r—- - r—=n -8V I
M1, 112 3] 114 5] 116 117) 18] 19 |20
— I I TS N S | I I I I
r ¥ N o = o = o |2 8
s = = = ‘ J
Toggle
. < —_
E6-11. vy U5 RS-232 LT 4 £TORSM
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100nF
— 100nF.
100nF T
+ 9+
2 8 = &

!
N

100nF 1uF

T

o

{evo—

z o O > > x
laol Taol Tagl Tazl Tsel Tasl Tagl Tasl Tsal T3l
T Ty I Ay Iy Y B |
TN KN Eso_
Vio 22 Ezg
T—L3 [ 3 128 |
S I 27
55 Eze
THVD4431A
N KX 25
71 E24_
N X Ezs
o L9 22|
GND [ 101 21
100nF _ L
Tl Lol Dyal lagl l4sl gl Tyl lygl l4gl Iool
= it . L s
r ¥ & o = O o |z o
38 § 8 g2z 2 ¢
o <] ] u @»
s = = l i
. L= .
> > Pulse >

R2

oo —

R3

R4

MODE1
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DIN (L3, L4, L6) e RS-232 output Input | :
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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
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26 BFHB T 57— N2 (ZE RSB EPE) #55 Copyright © 2026 Texas Instruments Incorporated

Product Folder Links: THVD4431A
English Data Sheet: SLVSJY8


https://www.ti.com/product/jp/thvd4431a?qgpn=thvd4431a
https://www.ti.com/jp/lit/pdf/JAJSXH4
https://www.ti.com/jp
https://www.ti.com/feedbackform/techdocfeedback?litnum=JAJSXH4A&partnum=THVD4431A
https://www.ti.com/product/jp/thvd4431a?qgpn=thvd4431a
https://www.ti.com/lit/pdf/SLVSJY8

i3 TEXAS

INSTRUMENTS THVD4431A
www.ti.comlja-jp JAJSXH4A — NOVEMBER 2025 — REVISED JULY 2026
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
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L3 AMICEiESHET,
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o NRRALEDORIANNT 7T 4T ITEREIL TORWE TR AT LT AR L SR fE
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‘.\/‘_‘/{ /657(‘_‘&(?]:\ VTH+\ VTH—\ VHYS (VTH+ k VTH— @FﬁﬁO)ﬁj\%ﬁ) f'ﬁ‘o 1/:‘/~/\i%ﬁ/fi‘?ﬁi<ﬁ‘i5il\ %@j'fg%ﬁ) -
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734 (BEH>+ v D> E—F
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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
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oo TBIE LI FE I LA KR OB OV T, (S EREE A BB L TLTE &0,
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7.3.7 BN —TF/NVv o
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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 &
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7.3.8 RS-232 FF+— K> TEAEE
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MODE2, MODE1,MODEO: 000 (TTL Loopback Mode)
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MODE2, MODE1,MODEO: 100 (RS232 Loopback Mode)
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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 ( )
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MODE2, MODE1,MODEQO: 111 (RS485 Loopback Mode)
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7.4.1 RS-485 {26E

RIZAN A3 —7 L ¥ DIR 3rYv 7 high D& ZBiH ) R2 BLNR1 X7 —# AJ) L3 Ouy ZREBICHEVVE
T, L3 TavvyZ high I29%&, R2 1X high (2720, R1 1% low (2720 EF, ZDHA . Vop = VRro - VR1 EL TEZERSIU
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R
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8.2.1.3RS-485 %2y FT—O DN RER
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D=y MFHIIH 12kQ DARALE—F L 22K L ET, RS-485 ¥ " HFEBLU4 “HE—F® THVD4431A 3.
1/8 UL 72— % (F) 96kQ DOAFHEHLICHY) THER SN TOD70D, -7V ~ 12V O RIFEFIE 2 R E ST DH
B K 256 DL — B R R IR CXE T,

8.2.2 HH G REFNE

8-5 |2 THVD4431A O7 7V —ar B ERLET, T A ADO—FHFOMIZIZT R TOayy /e R3dH0, H)H
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FT_XTD Ve BIRE AT, FIET DT ANAAE L OB AUF T hy TV rar T o ERE T 20 ERHIET,
RS-232 F%— R 7%, 100nF OF ¥ — AR 7 a5 90 3.3V BLU BV O Voo TEIMET DI EHaN T
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823 77— 3 2 HIkR

L

o o B [ 5 2 |
VCC =5V /Q‘Xﬁﬁ = 5kQ||25nF
250kbps SLR =V

8-6. 250kbps. V¢ =5V TD RS-232 RS A /\DikH

S o | Y e
VCC =5V INAE i = 5kQ||1nF

1Mbps SLR = GND

8-7. 1IMbps. Vcc = 5V TD RS-232 K54 /XD

v T

8-8. 250kbps. Vcc = 3.3V TD RS-232 K5 A DR

= e = B s I o o b By e ey
Vee =3.3V 2B T = 5kQ)||2.5nF Vee = 3.3V RL = 5kQ|[1nF
250kbps SLR=V|o 1kbps SLR =GND

8-9. 1Mbps. Vcc = 3.3V T®D RS-232 RS A /D

v T

v

— L .
e 208y l 2.0usldiv 5.068/s 200.0pslpt
B 2.0vidiv 500 Byl.06 Triggered Auto Run Sample 1

Vec =5V RIA/ AT = 54Q||50pF
SLR = Vo 500Kbps TDHTE

8-10. 500kbps. Vcc =5V T?D RS-485 K54 DR

©® 20vin 500 841.06
- 20vsi 00 §1.06 Sample 1

S0.0nsidiv 5.0GS/s  200.0psipt

I
EeEm / zev
Triggered o | g,

[ - 2oV 500 8,106 l

Vec =5V R4/ = 540]|50pF
SLR = GND 20Kbps TO Sk

8-11. 20Mbps. Vcc = 5V TD RS-485 K51 "D
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Vec=5V L3 = 1Mbps O Vg =5V L3 = GND
SLR =GND MODE1 i 10khz T/ /L SHDN R/ /L LEL
SiEy e

8-12. RS-232 /»5 RS-485 E— RADRA wF Jikk 8-13. v v YU V5 RS-232 E— RADE—K RS yFV
Tk

8.3 EIRICEAY HH#tIREIR

TRTCOTFT —ZL — EREE TEEEOEWEEEZ R T 5720 BRE L O TELETIEITEIIy7ar T o4

%EE%L’C BBIRET Iy TV 7T HUBENRBYET, Vog DHERSA/32 2074 10F, Vi 1E 100nF, V+ 0
LV Fry—2 R EJIL 100nF T, ZHUTMZ T, C1+, C1- ¥, BELU C2+, C2- iﬂ"%jfrFEJ EhEh

100nF DF % —VR T TTA T AT YN 2 DEETT, Veg = 3.3VE10% DYé, V+ & V- OFEET, ﬁi%ﬁi

T+55V & 55V OEEIZLFab—hSVET, 77V —a TIEDRE7 e RS-232 H ) EE LS B2
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BT EHAMED BV —REEEFCIT, FEER R CRAETDREEOH T —VRENLIRET 72012, <D

BE AN OEIERET A AL T2V E R HYET, THVDA431A 1%, IEC ESD BL N EFT {R#HAe 2 Nig <

DI=D, TV r—Tar N IEC —UR#EEZ L LU WA, %EBJ‘&ZE%E@?‘% ICHETIEHVERA, ZNHD

W LT A e (9 3MHz ~ 300MHz) %ﬁoub PCB & E B LA T U b F B2 55650

HVET,

1. SNRERIEE 2SR ax 72 DOLIZEE L, /A XIEWEN R IR ARITE T D0 L E T,

2. Voc BEOIUR FL—r AL CARALZ 72 2% FELET, @Al BRI JH00 R/ N Tldid A

v — AR /INTH DN BRET AEA DA HHZEITIER L TLIES,

3. BEEHEOFPNCIT CTRER AR LET, EEIRE(E 5 DIRHI AT RIS CTRET A RICEES
BN TLEEY,

4. THhHyTV T AT o eF XY —U R T A T o Ny —3D Ve, Vio. V+, V-, C1+ 5 C1-, C2+ 7
5 C2- Ll BT AAADE ATTELE TS TR ELET,

5. ERET AL B8 Ak ig/METBI20 ., T TV ar T o T SAAD Vo BLOY TR
Wt 2 SO T HERLET,

6. A7 TariL T BEANUNMFIZINODTAL D /AR EREHIFRT D12, fl#E7 112 1kQ ~ 10kQ D7V
TP EITI N ARG E AL ET,
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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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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

INSTRUMENTS
www.ti.com



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
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NOTES: (continued)

4. This package is designed to be soldered to a thermal pad on the board. For more information, see Texas Instruments literature
number SLUA271 (www.ti.com/lit/slua271).

5. Vias are optional depending on application, refer to device data sheet. If any vias are implemented, refer to their locations shown
on this view. It is recommended that vias under paste be filled, plugged or tented.
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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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