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5.8 Switching Characteristics_250kbps
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5.9 Switching Characteristics_20Mbps ( 4t )
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Supply Voltage (V) Temperature (°C)
Ta=25°C DE =D =V¢c R =540 & 5-4. KB FES N B ESRERKXA
K 5-3. BEJR FE IS FYR R R 3
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600 o —
Tg //_ g 540
E 580 / %‘ 535 /
= — Vcc =33V —_— — Vcc =33V
I — Veo=5V g 5 — Veo=5V
Lg g, 525 —
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g 520 N’ A 5
a 4 \ \ g 510 \/\V/\\/
SEREAVAX
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-40 -20 0 20 40 60 80 100 120 140 -40 -20 0 20 40 60 80 100 120 140
Temperature (°C) Temperature (°C)
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Copyright © 2024 Texas Instruments Incorporated

Product Folder Links: THVD2412 THVD2442

English Data Sheet: SLLSFR1


https://www.ti.com.cn/product/cn/thvd2412?qgpn=thvd2412
https://www.ti.com.cn/product/cn/thvd2442?qgpn=thvd2442
https://www.ti.com.cn/cn/lit/pdf/ZHCSQ88
https://www.ti.com.cn
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHCSQ88A&partnum=THVD2412
https://www.ti.com.cn/product/cn/thvd2412?qgpn=thvd2412
https://www.ti.com.cn/product/cn/thvd2442?qgpn=thvd2442
https://www.ti.com/lit/pdf/SLLSFR1

13 TEXAS
INSTRUMENTS

www.ti.com.cn

THVD2412, THVD2442

ZHCSQ88A - NOVEMBER 2023 - REVISED MARCH 2024

5.10 JLRURRE (42)

10 16
I 15.5
9.5 7 // .15
2 / o~ 2 s
o F 4 — Ve =33V
E 85 8 135 = — Vea=5V
= s 13
© — Vee =33V S
L8 — Vee=5V g 125
@ s 12
£ 75 S 115
s o
g ™\ — 5 11
S /\ A £ 105
6.5 10 /’_
9.5
6 9
40 20 O 20 40 60 80 100 120 140 40 20 0 20 40 60 80 100 120 140
Temperature (°C) Temperature (°C)
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& 5-9. THVD2412 i B 5455 R E xR B 5-10. REPFHEALRSREMIIX R
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37 — Ve =33V /\
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7.1 R

THVD2412 1 THVD2442 & B A5 # B4 I e i 4 X T. RS-485/RS-422 Uik #% , ¥ H 10-VSON Hf 3.
THVD2412 fu¥F ik 250kbps IR L 4 , THVD2442 & & ik 20Mbps [EHE /L4 . X L 880k 1 HAT oy o1
R BRSNS BRI B 2RI A Ae 5 . 22 F IR Sh 28 AR I 28 5 AT R4 T 10pA FISCT HLIR .

7.2 ThRETTHE R

& 7-1. THVD24x2 HHEH

7.3 R B

7.3.1 270V & FEP

E¥rife RS-485 #3fEAHEL , THVD24x2 Wk #shnsi 1 MER#bE (i . 6% % DAV IR i 47 il R 2 4% K 248
it TIAEIA-485A FrifEE L - 7V & +12V HIBEBRAS . N T B IEZE X FE L R 32 28008 | B B 4t i KBE
3B H] RS-485 %3 F 75 A s & AN AR o tE . A T itk R IF R 1A RS A, THVD24x2 34t
AR AN TeAE BN AT £E ik £70V [ HLE T 32 8137

7.3.2 £ IEC ESD f1 EFT {54

P ESD {537 fL s i) AR FE ik 8 KV ) IEC 61000-4-2 Ayt | {RI7US & 2% 50 52 B i (ESD) HUSZ | JHARTE
=8 4KV 1) IEC 61000-4-4 FrfE RISk 28 o5z A B AR (EFT) BUSZM . 2R 45 M I8 nT AR I =108 +4kV 1)
IEC 61000-4-4 HrEy 1tk B S P BEAE (EFT). MO M RS |, BRI RS %5 S2H EFT FriE
A ( FEBEASE N HUE E R e s £ ) .

7.3.3 TWahas i EAS HARS

THVD24x2 YXzh23al Bk - 70V 2 +70V Ju Rl P AT Ao B FE IR R . 280 P9 3015 18 % H IR R 1) £250mA | B
e TIAIEIA-485A bRt A | fn Sb db b v 5B [£25V] , ik =PRI Ha B 10K DR 5 28 40 B HL IR P 22 #5mA
PLR.

BESRAAFRAT G ORAP ThRE | WREEIR T Topon BIME | W22 IR 22 Sh 2 REHIN 28 A SR Bl e A0St
7.3.4 HIRRI B AR G R AR

THVD24x2 [)Z 7 U as R 5E e BRI ERE , BIAEAE S A IRIEAR N B0 00 T R RERFF 5 5 10 S L. A,
250mV (St RUfE ) ER AR A AT S sR AR BE 0 . XS T THVD2412 , HCER S 5 BE T P B O A M B(E R
700ns , AT AE A 2 HY R R A ik Y BLAE R 51 E .
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o R ERIREN S B BT ARSI, L 2 A R

HAE—FER T, R AIRIE 15 B I A toors) 22 IVr_rsnl - FRUSCES KAt R 30747 12 i vy HLTHIR S
7.3.6 IRIIFERWTIE X
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MIKENARAERE S| DE iR m PR, 2250 Y R Z SRS D M2 IRA . D M & r 4 55
Y AmEE, Z ANRE . EXFELT , E XN Vop = Vy - Vz KIZE s NIE. 2 D RAEFR
BRSO - Z 2R Y NIRRT, Vop 2 5.

2 DE MARACFIS , I ER A A . ERXMIEOLY , 5 D RS T K. DE SIMA —DWE N L
HLEH A . It AT IFBOIRE , IEhas B0 ( sifst ) - D S — &S] Voo BIAHR Lz ALfH
&, Bt 2E ks A TOTBOIRESE , Ml Y o mE-F , Z 2N KA.

R 71 WS BIRER

TN fEfe i

D DE Y z Tk

H H H L B IRIRE) B T

L H L H B IRIRE) BB

X L z z s

X Wi ¥ z z BOAEOLT | s st

Wi FF H H L BUAEOLT |, BiRRE S 2T

MPEs LS RE NIB AR | BIs e . il Vip = Va - Ve A 3UH 5L 2 40 S\ U 3 T IE
BNBRME Vrne B, SUasith R 2N il 2 Vip IRTFIMARME Ven. I, S0 ) R AR 2R
Vip T Vyps M Vg, ZI8) 0% HOZ AN E 1 .

% RE AB 4w i P aiih FIF R |, BeUcs il AR bt . 5 Vip MIERERIRME TS, 2R #8 5 B WIT (T
B ) L RZREGER R ((AEEE ) BUORN RBRAT A IRIRE) (S ) B, I ER N 1 P B 2 3 B0 R AL
B i L

R 7-2. BIRBIRER

ZaMN (il i
Vp=Va - Vg RE R =
V1h+ < Vip L H Bl Sos s BT
V1h- < Vip < V1hs L ? T8 SRR
Vip < Vrh. L L WA RS AR
X H z AR AR
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&

LUR BB 2 BE BANE T T e, T ARG AR PRI Se 46k . T % )7 R AR STl E & o i
REEEM TN 20 BRI BT SEI, PN RS TIRe .

8.1 MNARER

THVD2412 1 THVD2442 J& B A # SR ThRE )4 3 T RS-485 Wk %% |, i@ TR 8iE b, X Fixesss
4, IR BhEs RN 2848 BE 51 FOVFIC B AN [F 0 AR K

8.2 LRI A

RS-485 S & 2 AN IFIRELE ARG & N T IHBREE B, R SR B AR — i R Ry, JHE
5B FRFAE LT o VRS, IXMOITEMCONIAT IR | I8 VR KA B K5 b S B i R

FIERL, TR IRXED S S Y M Z 20 MANEE R BB A N S A R B, AT RS-485 WA 4% AT H
R ISEF o 2 X UK %

Commander Responder

Y o00000
o000

Responder

K 8-1. EF &N THUR BRI H#A! RS-485 P4

8.2.1 WitER

RS-485 &M i i b, &M TBE A M2, AT T RAAFEZR ((BlanEies . Bk 0 G e ) 1
AN o

8.2.1.1 HFEFEF ML KE

Hymid R 5K R LR R, B R, OO ; k2, Bl AL , ARk, BR
K%K RS-485 #4f# /v T 10kbps A1 100kbps & {1 #a# % , {HLE 4000 &R iR 2 VE A, KL A
BB E 2 A 250kbps. B RV RIE 5% 35 10% /ME SRS, BT LSS K PR
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100 \
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& 8-2. K HHIE BRI MR R
TEHIERWH ( BIEESHE T AAE YIMRER ) « AP RS R EREOL T, HA2 T DLSLIE & i 4o
(B THVD2442 3% A 20Mbps ) -
8.2.1.2 HLKE

BT RIER RS RN , WORSS AN ST A Z M IR ( FROMEZ: ) RO FTBERE . HELR RS — BOoum i i E 2 2k
B, BEE KA, ML SN F B S MFOIBIARRE , ARk 1 i U S8 B A 3R A R B/ TR Bl 48 1
THIFTEI 02—, BRI B AR 2R AL, WAt 1 s

L(STUB) <0.1x ttxvxce (1)

Hrp

ot 2 IKBh R AR A AT 10/90

« ¢ ANIE (3 x 108m/s)

o vRHAEAMANESEE , D e MRHEEER

8.2.1.3 HIZE i #

RS-485 FriERLE |, FFEARHERIIRB) 2 A NRERL IR AN 32 N T4 EE (UL) , Hh 1 M HEET IR KL 12kQ K
HPEPr. HT THVD24x2 S35 1/8 UL Wk gy , HAANHPTZI N 96k Q |, RULAIFE - 7V & 12V A R IR
WK 2 1A 256 MR ER RIS 2.

18 R 15 Copyright © 2024 Texas Instruments Incorporated

Product Folder Links: THVD2412 THVD2442
English Data Sheet: SLLSFR1


https://www.ti.com.cn/product/cn/thvd2412?qgpn=thvd2412
https://www.ti.com.cn/product/cn/thvd2442?qgpn=thvd2442
https://www.ti.com.cn/cn/lit/pdf/ZHCSQ88
https://www.ti.com.cn
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHCSQ88A&partnum=THVD2412
https://www.ti.com.cn/product/cn/thvd2412?qgpn=thvd2412
https://www.ti.com.cn/product/cn/thvd2442?qgpn=thvd2442
https://www.ti.com/lit/pdf/SLLSFR1

13 TEXAS

INSTRUMENTS THVD2412, THVD2442
www.ti.com.cn ZHCSQ88A - NOVEMBER 2023 - REVISED MARCH 2024
8.2.1.4 &R

THVD24x2 Y & #2128 5| A F54T % £16kV HBM F1 +8kV IEC 61000-4-2 3Efis fafr) 5 - ESD 1£9~. EnH
LZ5i4x (IEC) ESD Mliiztt HBM ESD M™% 132 . IEC BB i Hi % Cs) Fith 50% , M HIFE R(p) 1€
H 78% , B A R E L A B S T HBM B8, 101 IEC 61000-4-2 SR b Bir ik | 2 i e v 2 w1 adk () I 2 4 47 )
R

Re) Rp)
MN—e\ o 40
50 M 330 Q 35
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puise SO (100 ) er | £ 201y
Generator Test 3 15 \ \
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ol

5 L 10-kV HBM
- | I m—
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Time (ns)

& 8-3. HBM #AUA IEC ESD A B LLE ( S+ 4 HBM fH )

IEC ESD ¥ ESeBl T B 32 | s A tE . NARE B R8s 2RI |, &R AW WA 3. ik A
AT DA BT GRS A K (B AR (B FRONIRABEAS ) St iRy .

EFT i A 4k o 2% b o5 (o] Bk ke B An R BT SR 1K . IR TIBFAS @ o B 75 oy (B2 T8 o g E S i s R R 7 1) 1) 2
THili ) B ARGV (G AR E Y ) 5l . XS ERASE E KA TR, Bl T B sh ik Al
S

8-4 ¥ EFT ANRIABESMI kIR S IEC ESD B IR #4T T k. K 8-4 ZAMIE/R T 0.5kV IR I BE S Al
4kV EFT BEAS AR Kb oh® | MHELZ T, A T AK 10kV ESD BESA RIS . 500V IR iHE &% Tl
FEEST L) ] gk A F

K 8-4 AHMIE R T 6KV JRIFHBFAS AT AHF 0.5kV R B AL KBk Th R . 6KV IRIR AR i A3 A] A K A 76 K AT
BEXE N
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28 N
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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 ©)
@ ©)
THVD2412DRCR Active Production VSON (DRC) | 10 5000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 2412
THVD2412DRCR.A Active Production VSON (DRC) | 10 5000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 2412
THVD2442DRCR Active Production VSON (DRC) | 10 5000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 2442
THVD2442DRCR.A Active Production VSON (DRC) | 10 5000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 2442

@ 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 TlI's knowledge and belief as of the date that it is provided. Tl bases its knowledge and belief on information provided by third parties, and
makes no representation or warranty as to the accuracy of such information. Efforts are underway to better integrate information from third parties. Tl has taken and continues to take reasonable steps to provide representative
and accurate information but may not have conducted destructive testing or chemical analysis on incoming materials and chemicals. Tl and 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)
THVD2412DRCR VSON DRC 10 5000 330.0 12.4 3.3 3.3 1.1 8.0 12.0 Q2
THVD2442DRCR VSON DRC 10 5000 330.0 12.4 33 3.3 11 8.0 12.0 Q2
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PACKAGE MATERIALS INFORMATION
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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)
THVD2412DRCR VSON DRC 10 5000 367.0 367.0 35.0
THVD2442DRCR VSON DRC 10 5000 367.0 367.0 35.0
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GENERIC PACKAGE VIEW
DRC 10 VSON - 1 mm max height

3 x 3, 0.5 mm pitch PLASTIC SMALL OUTLINE - NO LEAD

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

4226193/A
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DRC0010J

PACKAGE OUTLINE
VSON - 1 mm max height

PLASTIC SMALL OUTLINE - NO LEAD

PIN 1 INDEX AREA— |-

f

1.0
0.8

.

|

0.05J‘

SEATING PLANE

0.00
la— 1.65+0.1 —»]
2X (0.5) 02)
— 0.2) TYP
EXPOSED |
THERMAL PAD | ﬂ | 4% (0.25) r
T |
; [
TAS N |
D) i ]
2X 11 SYMM
=T - — 13- 2.4+0.1
— > ‘ ]
. = | et
8X HE 0.30
- { — 10X g
PIN1ID YMM
(OPTIONAL) ¢ 05 & —H—Lrug';% CCA B
10X o3 :

4218878/B 07/2018

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 optimal thermal and mechanical performance.
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EXAMPLE BOARD LAYOUT
DRCO0010J VSON - 1 mm max height

PLASTIC SMALL OUTLINE - NO LEAD

e (1.65) ——=

o

10X (0.6) ‘
|
1 1 x |
10X (0.24) T Cb
|
11
|

SYMM (2.4)

¢— 1-O-— %T (3.4)
8xEE!3 | CD J
L H-£5
|
|
|

(R0.05) TYP ‘ \
|
(0.2) VIA ‘ |
TYP ‘ J ‘ |
\ (0.25)
! (0.575) L
1 e
L— (2.8) —J
LAND PATTERN EXAMPLE
EXPOSED METAL SHOWN
SCALE:20X
0.07 MAX 0.07 MIN
' ALL AROUND
ALL AROUND I“ EXPOSED METAL
EXPOSED METAL e -
\‘\‘ ‘
/
SBENIN MASK/ METAL METAL UNDERJ \—SOLDER MASK
OPENING SOLDER MASK OPENING
NON SOLDER MASK
DEFINED SOIISEIEIFIe\l II\E/ISSK
(PREFERRED)

SOLDER MASK DETAILS

4218878/B 07/2018

NOTES: (continued)

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

5. Vias are optional depending on application, refer to device data sheet. If any vias are implemented, refer to their locations shown
on this view. It is recommended that vias under paste be filled, plugged or tented.
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EXAMPLE STENCIL DESIGN
DRCO0010J VSON - 1 mm max height

PLASTIC SMALL OUTLINE - NO LEAD

e 2X (1.5) ——=

T |
SYMM

EXPOSED METAL

1ox (0.6)

\
|
‘L / 10
T (1.53)
10X (0.24) —

~

S\‘(LME’ T ’*@ @44[_4'_# -
8X (0.5) i |

%EB»

5

(R0.05) TYP i I
i 4% (0.34)
|
[

!
|
|
|
R N
&
T

ﬁl—# 4X (0.25)

|
|
|
|
|
(28) .

SOLDER PASTE EXAMPLE
BASED ON 0.125 mm THICK STENCIL

EXPOSED PAD 11:
80% PRINTED SOLDER COVERAGE BY AREA
SCALE:25X

4218878/B 07/2018

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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