13 TEXAS
INSTRUMENTS

THVD4421
ZHCSQJ4A - APRIL 2024 - REVISED MAY 2025

THVD4421 BF 120Q 7] U #e58 Bidi £2 Ho FH 28 A1 IEC-ESD 47 B 2 BihiX
(RS-232. RS-422. RS485) Uk 5L

1 Rtk

o FFGEGEH TIA/EIA-485A Fil TIA/EIA-232F Hrit: ()
ZR
o 2 NKIESR. 2 RS (W T RS-232)
o AANKRIES . 1A (KT RS-485)
« EHT RS-485 A A LRI Y)H 120 Q sz F bl
i
FiT RS-232 15 5 A% 5 1) 5 il o fof 22
3V % 5.5V [ HLE LT
H T2 85 miEtE 51 1.65V & 5.5V H
RS-485 Z/r#iid 2.1V, fE 5V HIE T 5
PROFIBUS #%s
o EAT RS-232 A K d H R (R AME N
+9V )
* SLR 5| Jmr ik 2
- RS-232 3T5R #ix : 250kbps 1 1Mbps
- RS-485 X T A4 TR, : 500kbps H
20Mbps
o MZR /O 1R
- +16kV HBM ESD
- +8kV IEC 61000-4-2 F&fii FiL AN £15KV < B
L
- +4kV IEC 61000-4-4 Pk iR K
s &M T RS-232 fR L W ]
o W] AT AEAR LIRS N SR BRI FE IR T AR (gAY
fiN10uA)
o EHTRGERIhRE ST L R AT
* JEHT RS-485 [f 1/8 Bf ik ( £k 256 ik

)
© JEMT RS-485 HRMCER TG BRI A 2k
SO

SRR . AT
B AR FEJE ] : -40°C & 125°C
W48 23 1] 1) i R 5mm x 5mm VQFN-32 $5f 24

2 BN

Tk PC

T H shib |
HVAC %%
=Pl

F, R it 4% it
TolkisH

3 Ui

THVDA4421 & — e B4Rk HARE I 2 h iSOk 28
Y HF RS-232. RS-422 1 RS-485 M 2. Z%seft A
HWARIEZRFPA RS, T 528l 2T2R RS-232
Ui e BEAh | ZER IR T N R IE SRR AN
PR HEREX T A4 W T, RS-485 i 1. BEik#Es]
S Fr L B R AB S, DUME X S L = AN E
FEERS . 4L T iEH T RS-485 Mk 5| A RS-232
PRI AR N ISR e 3, DR TG e A8 ook B Al s e 4
ThREE G 1 XL B R RIE B IhEE |, Rkn]
FEP PR RGHEFE (H9E SLR 5l E ) T

X e g HAAERLIK) 4 2% |IEC ESD 347 , ILESN R
SRR TCA . N RS-232 FRAE A2 WA [l B T 46
EIPE PSS LR PR AR e | A
S BERE RS R R RIS . EAL |, R R TF  Ek
FIBORAEUS R INN | RS-485 #2282 20 B 4 Tl fig
SRR 12 IK B A . TR SR TR
T, AR E R BB (AER 100A) |, dE
WE SRR N . s FE S 3V & 5.5V B
PN RS-232 [ HLf %2 LA & RS-232 1 RS-485 [(1UKz)
MRS At . BB IR Vo ( 1.65V &
5.5V ) 15 I8 FRE S SR Pl bl a8 i e .

HEEE
B a0 e R~
THVD4421 VQFN (32) 5mm x 5mm

(1) AXREZER , ESH 1.
(2)  HERT (K> %) NbAWME , IR (& ) .

Dual Protocol
Transceiver

Shared Connector

RS-232
UART1 |«

MCU h

Y

DB9

RS-485/422
RS-232

OR
RS-485 Interface

THVD4421 itk ZHEE

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

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

English Data Sheet: SLLSFSO

%%%Irﬁkl


https://www.ti.com/solution/single-board-computer
https://www.ti.com/applications/industrial/factory-automation/overview.html
http://www.ti.com/solution/hvac-valve-actuator-control
http://www.ti.com/applications/industrial/building-automation/overview.html
https://www.ti.com/applications/industrial/retail-automation-payment/overview.html
http://www.ti.com/applications/industrial/grid-infrastructure/overview.html
https://www.ti.com/applications/industrial/industrial-transport/overview.html
https://www.ti.com.cn/product/cn/thvd4421?qgpn=thvd4421
https://www.ti.com.cn/cn/lit/pdf/ZHCSQJ4
https://www.ti.com/lit/pdf/SLLSFS0

i3 TEXAS

THVD4421 INSTRUMENTS
ZHCSQJ4A - APRIL 2024 - REVISED MAY 2025 www.ti.com.cn
Sk
T HFEE et 1 BB R B e 18
2 B s (Y == < OO 24
B BB ettt eeenenes 1 T BRI oot enene 24
BN T 1 - TR 3 T2 DBETTHER oo 24
B B ettt ettt nenn 5 T3 REHEBEI oo 25
I B B a1 [ AR 5 T4 BRETIRERET o 28
B2 ESD ZEZ oottt ettt LR - 3 =1 5y TR 34
5.3 ESD ZEZ [IEC]...ceceeeeeeeceeeeeeeeeeeeeeeee e 5 TR I =2 = SO 34
B BB AT B e 6 8.2 AR FH ..o 34
LR Rt U = ST U 6 8.3 HLBEAHZEEE U oo 39
5.6 T REEB oottt 6 R 3 = BTV 40
5.7 BT oottt 7 9 BARISTRESTRE 42
5.8 FF 45t RS-485 500KDPS. .....vveeeeeeceeeeeeeeeeeeerenn 10 O BT R e 42
5.9 JF KK RS-485 20MbPS.....c.coeveveeeeeeeeeeieeeereeeenn. 10 9.2 BT SR B BB AN oo 42
5.10 JFRERE |, IENHE RS232....oiiceeeeceeeeeeen 11 RIS k- /- SO 42
511 JFoebitE_HUEE RS232..eeeeeeeeeee, 11 94 TR e 42
5.12 FF K4tk $ﬁﬁt}]$§% ................................................. 12 9.5 BB RS e 42
5.13 FF k5t _RS-485_ i FPH AR ..ovvveeceevcee 13 9.8 RIBEZR oo 42
5.14 FFBEE FRERER ..o 13 A0 B T T AT oo 42
55 BT EEIE oot 14 1 HUR. BHEMETIER ., 42

2 R 15 Copyright © 2025 Texas Instruments Incorporated

Product Folder Links: THVD4421
English Data Sheet: SLLSFS0


https://www.ti.com.cn/product/cn/thvd4421?qgpn=thvd4421
https://www.ti.com.cn/cn/lit/pdf/ZHCSQJ4
https://www.ti.com.cn
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHCSQJ4A&partnum=THVD4421
https://www.ti.com.cn/product/cn/thvd4421?qgpn=thvd4421
https://www.ti.com/lit/pdf/SLLSFS0

13 TEXAS

INSTRUMENTS THVD4421
www.ti.com.cn ZHCSQJ4A - APRIL 2024 - REVISED MAY 2025
4 5| IBC B T)RE

+ o + | | o
8 £ & o &6 & 02
311 1301 l29; l281 |27) l261 l25)
L | . | L | . | L | . | . |
o Tt |
Vee L_'I_ : R1
I i
L1 2 | | R2
- ] [}
| |
i 3| | NC
A ! '
P | ! _
L3 L_4_ : 5x5 mm : GND
] : VQFN-32 :
4! 5 1 (RHB) 1 GND
|
NCT 6| ) | R3
o ! !
] [} [}
NC :__7_ : i R4
|
GND [Es: ' | Vec
: |
100 11 120 13 4 s e
T T T T O B S|
14 ~ o x x
o E u > = o é
(e} o = S n
= = E g
SR =
& 4-1. THVD4421
32 5| i VQFN #3 (RHB)
AL
£ 4-1. 5| HIThEE
& w5 FeH UL
Vee 1 P 3V £ 5.5V [
L1 2 ¢} ZHEHH
L2 3 0 W (RS-232/RS-485), 34l Fl 4 &R 1 i e pH %3
L3 4 I R (RS-232/RS-485)
L4 5 I jUL=LUN
NC 6 N .
NG - WERIER:. 7T LIZE PCB R4 T B B3 .
GND( 8 G i
SLR 9 [ JEIZREH) , T4z, SLR=H ZHHK#IZ1T ( RS-232 24 250kbps , RS-485 Jy 500kbps )
DIR 10 I RS-485 TX/RX Ja /2. Wik R4
MODEO 1 I
MODE #55| ff
MODE1 12 I
Vio 13 P 1.65V £ 5.5V B HEEAE
TERM_TX 14 [ R1/R2 3ifi 7 L1t 120 Q 2t i F/ZE R o 3B R i L BE
TERM_RX |15 [ R3/R4 5iii T L If 120 Q 23t 5 FA/AE R . P38 R 4z L pEL
SHDN 16 [ Bk AR . TR L

Copyright © 2025 Texas Instruments Incorporated

Product Folder Links: THVD4421

HERXFIRIF 3

English Data Sheet: SLLSFS0


https://www.ti.com.cn
https://www.ti.com.cn/product/cn/thvd4421?qgpn=thvd4421
https://www.ti.com.cn/cn/lit/pdf/ZHCSQJ4
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHCSQJ4A&partnum=THVD4421
https://www.ti.com.cn/product/cn/thvd4421?qgpn=thvd4421
https://www.ti.com/lit/pdf/SLLSFS0

THVD4421

ZHCSQJ4A - APRIL 2024 - REVISED MAY 2025

13 TEXAS
INSTRUMENTS

www.ti.com.cn

R 4-1. 5IAIThEE (%)

B WS it BB

Vee 17 P 3V £ 5.5V [{H Y

R4 18 I/0 RS-232 JKzh a3 ok RS-485 FAHEUL A A (B)
R3 19 I/0 RS-232 IRz #8485 RS-485 [FIMIE M (A)
GND() 20. 21 G Bt

NC 22 PEB AR . ATLAAE PCB {45 T i ki e

R2 23 110 RS-232 Ui st A8k RS-485 S5 (Y 5L A )
R1 24 I/0 RS-232 i N8l RS-485 M5 (Z 5. B )
Vee 25 P 3V £ 5.5V IR E

V- 26 1 HL A IEH

C2- 27 HLA7 2 L2 28 1) 7 o

c1- 28 FLAT 2 L2 28 1) 7 A o

C1+ 29 FLAT 2 HL 25 28 1) TE A o

Vee 30 P 3V £ 5.5V (I E

C2+ 31 P 2R L 1) IE A o

V+ 32 IE AT AR

M

PCB %] GND 5/} 8. 20. 21 #Zid%Hh.

Copyright © 2025 Texas Instruments Incorporated

Product Folder Links: THVD4421

English Data Sheet: SLLSFS0


https://www.ti.com.cn/product/cn/thvd4421?qgpn=thvd4421
https://www.ti.com.cn/cn/lit/pdf/ZHCSQJ4
https://www.ti.com.cn
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHCSQJ4A&partnum=THVD4421
https://www.ti.com.cn/product/cn/thvd4421?qgpn=thvd4421
https://www.ti.com/lit/pdf/SLLSFS0

13 TEXAS
INSTRUMENTS

www.ti.com.cn

THVD4421
ZHCSQJ4A - APRIL 2024 - REVISED MAY 2025

5 s

5.1 X KPUEE
TE HARIE KRG B I AR B s ( BRIES AU ) D
B/ME BoRfE ¥4

SRR Vce & GND -0.5 6 \%
3% 8 HEL YR PR Vio & GND 0.5 Ve +0.2 Y%
P A7 2 T A ) PR R V+ % GND -0.3 14 v
P A7 2 A7 A PRSP V- & GND 0.3 -14 v
FL A7 2% L2 A o T C1+ % GND Ve - 0.3 V+ \Y;
HL A7 2 L2 O C2+ % GND 0.3 V+ v
FLAAT 5 FL 25 2 0 T C1- & GND 0.3 Vee \%
L 2 HhL 2 2 i C2- % GND V- 0.3 %
B %g%ﬁz%lﬂtm (R1. R2. R3. R4) LAf%IT GND H 16 16 v
54 AT g)-Rz) 5 (R2-R1). (R3-R4) ki (R4-R3) ( £ 2 - v
S4B LU RS4GS st g)-Rz) 5 (R2-R1). (R3-R4) 5k (R4-R3) (& s - 6 v
Pelleas i vt lo (L1, L2) -8 8 mA
ICAFIRIE Tsig -65 150 °C
g T -40 170 °C

(1) A K HUE (IS AT AT RE SN A R AR« ZEX i KBUE AR T A BN aS A IR e 25 1 R B i OB AT 261 AAM AR A Hofth 25

RS IE R IEAT . WSS H R BT
ThRERE BEFF4a 4% 1 A7 6 o

FAHEAEL B RBUE EEE N, ST REA R SR IEHIBAT | XA RIS A 52

5.2 ESD &%
Gi=A E:2¥0A
LT (R1. R2. R3, 16,000 v
ORISR (HBM) |, %4 ANSI/ESDA/JEDEC | R4 ) Al GND o
V(esp) G JS-001 #xuE™ Bk 2R3 TR GND 4T +4.000 v
3] o
Fo B4 EEERY (CDM) , 4 JEDEC # JESD22-C101() +1,500 v
(1) JEDEC X#4 JEP155 #5H : 500V HBM #efs fEAnitE ESD & HliiifE R &4,
(2) JEDEC 44 JEP157 4511 : 250V CDM S 7E AR E ESD ##I IR R4,
5.3 ESD %% [IEC]
(i=A Bhr
FHR S Tl ECRE | Bl | £55 IEC 61000-4-2 Ard 48,000
v RS , TEAEHL T - KIkER BT (R1. R2. R3 v
G0 |RS232 o RS485 Mk , /1 L | st , 4645 1EC 61000-4-2 it R4) 7 GND £15,000
LS g =L SN i NG b= S Qi
RS485 HD 8 FD #R FITHS | . . MLET (R1. R2. R3
VerT) O 74 |EC 61000-4-4 7 R4) +4,000 \%

Copyright © 2025 Texas Instruments Incorporated

Product Folder Links: THVD4421

HERXFIRIF 5

English Data Sheet: SLLSFS0


https://www.ti.com.cn
https://www.ti.com.cn/product/cn/thvd4421?qgpn=thvd4421
https://www.ti.com.cn/cn/lit/pdf/ZHCSQJ4
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHCSQJ4A&partnum=THVD4421
https://www.ti.com.cn/product/cn/thvd4421?qgpn=thvd4421
https://www.ti.com/lit/pdf/SLLSFS0

13 TEXAS
INSTRUMENTS

THVD4421
ZHCSQJ4A - APRIL 2024 - REVISED MAY 2025 www.ti.com.cn
5.4 BYUEIT &M
TE FARIE KSR T I TAR R SE N AR ( BRAES B 1T )
B/ME PRRRIE B Bfr
Vee FELE LR 3 5.5 \%
Vio /O FRJFHLIE 1.65 Vee Y%
V| (Rs-485) £ RS-485 i FAEMT 25T ( R1. R2. R3. R4 ) M AL ED -7 12 %
Vip RS-485 #izk F 24 A FLIE [(R1-R2) & (R2-R1). (R3-R4) &% (R4-R3)] -12 12 v
V| (Rs-232) RS-232 3 T Rz B i\ LU -15 15 \Y;
Vi PR (L3, L4, SLR. SHDN. TERM_TX. TERM_RX. MODEO. 0.7V Vio v
MODE1. DIR i\ )
Vi G P4 A G (L3, L4, SLR. SHDN. TERM_TX. TERM_RX. MODEO. 0 03V v
MODE1. DIR i\ )
lo Wt IR, IRBhA AT RS-485 it -60 60 mA
lor FRWCE A LA Vio = 1.8V B 2.5V -2 2 mA
lor RN LA Vio = 3.3V 8§ 5V -4 4 mA
R RS-485 30 (1 7 4 11 4 HL B 54 60 Q
RS485 A F G i o i
", SLR = GND (&% 20 Mbps
SLR =V 250 kbps
RS-232 #3 T HIME S AL fd 3
SLR = GND #&% 1 Mbps
U1 toopbacky | RS-232 BRI R T 1915 45 1 Mbps
Ta @ TAEFF R -40 5] €
(1) AEEERRAHE/NEME (RKAUE ) fiE AR/ MERREZ E.
(2)  WERE (45l ) BUEE RS 150°C. X TN, #RRE E T NSRRI A RS IRSZ A FE G (TSD) HLE 1R
i, ME5IRISH] 170°C RSRLERT | % iRk 2 A8 IR 2 IS
5.5 #EREE R
THVD4421
HFarr() RHB (QFN) BRE
32 51|
Roua SEEIETIIA 31.0 °CIW
R0 yc(top) SEEATE (T ) #ARH 22.1 °CIW
Rous 45 % R AR AR 11.8 °C/W
byt 45 B TR IES L 0.3 °C/W
b 45 7 HUBR R IE S 2 1.7 °C/W
R0 yc(oot) SEEAMSE (SR ) FH 25 °C/W
(1) AXRHIEMBRMEZELR , WS HIZP AR .
5.6 ThEFERL
25 TR AF HEE B L:VA
¥ TERM_TX=L, TERM_RX = |[SLR=H |500kbps  |160 200
IR E) 4 AN R B N | L _ mw
Po (sts) \l\;lOEIi/L inglgso ? 11= ) zDéE{(:: Vio SLR=L  [20Mbps  |390 450
|_|30= ﬁ;;? 50% .EétAt ' TERMLRX = TERM. TX = Vig SLR=H |500kbps |430 500 W
SLR=L  [20Mbps  |500 575

Product Folder Links: THVD4421

Copyright © 2025 Texas Instruments Incorporated

English Data Sheet: SLLSFSO


https://www.ti.com.cn/product/cn/thvd4421?qgpn=thvd4421
https://www.ti.com.cn/cn/lit/pdf/ZHCSQJ4
https://www.ti.com.cn
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHCSQJ4A&partnum=THVD4421
https://www.ti.com.cn/product/cn/thvd4421?qgpn=thvd4421
https://www.ti.com/lit/pdf/SLLSFS0

13 TEXAS

INSTRUMENTS THVD4421
www.ti.com.cn ZHCSQJ4A - APRIL 2024 - REVISED MAY 2025
5.6 THEAFERL (42)
¥ R ST Bokfl By
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s \ WA A EXE
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[Vool YREhaE A ERIEIEE R =1000Q (EZSHE 6-2) 2 2.5 Y
RL=540Q , 4.5V < Vcc < 55V (&K 6-2) 2.1 3.3 Y
RL=54Q (iiiZMK 6-2) 15 33 Y
AlVopl | ZE53- it HL S R R 50 R.=54Q 5, 100Q (i%Z[E 6-2) -50 50| mv
Voc Feri R.=540Q 5, 100Q (=& 6-2) Veel2 3 \%
o |EASBBEN L (R=540 %1000 (SR 62) 50 50| mv
los R TR (MRIRTF ) |DIR=Vg, -7V < (Vgo 8 Vry ) < 12V, 8% R1 i %E R2 -250 250 mA
MODE1. MODEO =11 , TERM_TX =GND , DIR = GND , V¢ = GND & 125 125 A
lozb LWTHATFRIAMR2 £ |55V, Vo=-7V, +12V
9B LTS R IR | MODE1 , MODEO = 11 , TERM_TX = Vo , DIR=GND , Ve = 5.5V , Vo =
-325 350 uA
STV, H12V
Bl _RS-485
e o - —ov k| Vi=12V 75 125 uA
| S (A ) j;\x/ﬁu%xxﬁiﬂ ,DIR=0V , V¢c fll Vig = OV 5
- Vv =-7V -125 -70 bA
s pi a2 g ”
IRxT Ewlﬁ%ﬁmﬂ&% BEA | 4oyt Vee fil Vio=5.5V , TERM_RX = Vo |VI=-7V & 12V -325 325| wA
NI IR
VTh+ 1E Fa g N B R () -70 -40| mv
VTh [ BRI PR () £ -7V 12V [ -200 -150 mv
Vhys B NIR 25 80 mV
Cas HNZET A 7E R3 fil R4 Z [WJll & , f = 1MHz 45 pF
Vo SR | L2 51 lon = -4mA , Vo =3V % 3.6V & 4.5V £ 5.5V V'°0’4 V'OO’Z \%
VoL AR |, L2 51 loL =4mA |, Vio =3V % 3.6V B 4.5V % 5.5V 0.2 0.4 \%
Vou SRR L2 51 lon = -2mA , V|o = 1.65V % 1.95V & 2.25V & 2.75V V'°0’4 V'Oo’z \Y
VoL HHREE | L2 51 loL = 2mA , Vio = 1.65V % 1.95V & 2.25V % 2.75V 0.2 04| V
loz i EESTHER , L2 51 [Vo =0V 8 Vo, DIR=VIO , MODE1. MODEO = 10 ( 2% T4\ ) 2 2| WA
S RS-232
- Jirf DOUT (R3. R4) (R_=3kQ % GND, DIN (L3. L4 ) =GND ; V¢c
VoH iR FEL P4 H R =3V % 36V) 5 5.5 70V
S Jirf DOUT (R3. R4) (R_=3kQ % GND, DIN (L3, L4)=Vg ; Vec = ) i} i}
VoL ICH P4 U 3V 5 36V) 7 5.5 5 \%
- Jirf DOUT (R3. R4) (R_=3kQ % GND, DIN (L3. L4 ) =GND ; V¢c
VoH ie FEL P4 R =45V % 55V) 7.8 9 1| Vv
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5.7 S (52)

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

25 WA BME  MEME BAME| A
DOUT (R3. R4) (R_=3k® % GND, DIN (L3. L4)=Vg; Vec =
Vo | oy o) ) (R ( )=Vio i Vee 1 o 77| v
. N VCC =3.6V VO =0V
los i Bt A L @) +35 60| mA
VCC = 55V VO = OV
o R3. R4 L-ffit s B/\Cf:OV VeSOVL Ve =y sy 300 10M o
) ‘ Vo = +12V Voo =3V & 3.6V 125  uA
loff R3. R4 Fif s s I SHDN = GND
Vo = #10V Ve = 4.5V % 5.5V 125  uA
Bk RS-232
lon= - 4mA , Vio = 3V % 3.6V i 4.5V % 5.5V V'°0'5 VIOO_Z v
Von e PSP AR R L1/L2 S -
- - N o N 10~ 10~
lon = -2mA , Vig = 1.65V % 1.95V & 2.25V & 2.75V S 16 0.2 v
loL =4mA , Vio =3V & 3.6V i 4.5V & 5.5V 04 V
Vou G H P H LR L1/L2 8
loL =2mA , Vi = 1.65V & 1.95V i 2.25V % 2.75V 04 V
v RS-232 #f s (R1. | Vec = 3.3V 1.6 24|V
o R2) LMERRMABEARE |V = 5V 1.9 24| Vv
v RS-232 il asim A (R1.  |Vee=3.3V 0.6 1.1 v
- R2) LIV RERE |vee = 5V 0.8 14 v
Al TN TPNIA
Viys Vi Vo ) 0.4 0.5 v
Bl S L1L2 B | soen
I SHDN = 0V +0.05 +10
of G R LU HA
0 TSR LIAE | gy < v, < 15v 5 5 7 ko
HARF
TsHoN AT R T 150 170 °C
Thys ISEWTIR 15 °C
2V
Wee Iyee batammis 25 27| Vv
(rising)
Wvee o Fresmmi 19 21 v
(falling)
;JVVCC(hys Ve HIREIR 100 400 mV
Wvio Iy pat ke 15 16| V
(rising)
UWvio Iy rmex i 12 14 v
(falling)
UVvioghys) | Vio IR 1B 85 100 mV
Ve =4.5V & 5.5V , SHDN = GND , firf5 HA 8 N\ 3 R, Mg BT 5 20 A
R, Ta < 125¢C g
Vee =3V E 3.6V, SHDN = GND , JiTA Hft8 S A Bl a5 | M BT 3 5 uA
| R $idk , Ta < 125C H
cc_SHDN | RWTARE 2 B FEL R LA — -
- ' Ve =4.5V % 55V , SHDN = GND , fiff HA 8 N3 R | Mg LT 5 15 A
14, Ta < 105°C
Vee =3V % 3.6V, SHDN = GND , firfs HAtZ MmN 5l =, B4k BX 3 10 A
S, Ta < 105C H
lio_sHoN | TR F R4 LIEILY |Vio = 1.65V % 5.5V, SHDN = GND , i JLfth 32 A 51 R 25 2| pA
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5.7 BANHE (4R)

7 SRR R TAREEVC R e (BRAEA AU ) o BRAES AU, S0 AT A A E e A 25°C, HL IR R
Ve =5V. Vip = 3.3V 4 F il .

23 R BAME AZE BONE| HAL

REh AR A a L DIR = Vo , MODE1. ‘
MR (145 ) Voo = |MODEO =11 (4T ) I 17 341 mA
45V & 55V — T -
locaes | TERM_RX. TERM_Tx= | ol B HEDH] bé%‘*ﬁiﬁgﬁ(wﬁx DR=Vo, F 5 13 28] mA
BAEFKHE , SLR=X ’
IRE WAL | HeU 45 , DIR=GND , ‘
MODE1 , MODEO = 10 ( 23T ) FH R 0.8 15| mA
YRR (#8) , Voo = -
3V % 3.6V IXEHER S, HU A, DIR=V|o , ;
lcc 45 | TeRM_RX. TERM_TX= |MODET, MODEO = 10 ( £ T ) AR L 23| mA
Faseatsl = T » o
BEARIET SLR=X T miy sk py | Bl o 1 L DIR = GND | o 7 sl
MODE1 , MODEO = 10 ( XL ) e : :
IR EVER (M) LV IR A AR, B s M, SLR=GND , DIR =
Dy () Vol GND | MODEH |, MODEO = 10 ( 40T ) AR ! 7)) wA
lio_ass . _
- TERM_RX, TERM_TX = | ygzpas b | Balicdsbi il , SLR =Vo ; DIR = St 5 ol ua
B GND ; MODE1 , MODEO = 10 ( 35T ) o H
| RS-485 JNZh sttt B | UKS) By A A7 ; MODE1 , MODEO = 11 |DIR=V,q , TERM_TX 38 o ma
CCDTA8S | 1y s e 3 (40T) =Vio
| RS-485 Bl Bt | i bon LTS S MODEY , MODEO =11 |DIR=GND, ’ 15| ma
CORTASS | 1y 4y 5 v (&%) TERM_RX = Vjo :
= = . B R A
loc_rezsz |RS-232 st Rt |"fOLE " » MODEO =01, SHON=Vio ; LI |5z 5,4y 3.2 4| mA
N
loc_rsse |RS-232 FREIA F i il |MODET =0, MODEO =0 ; L3 = L4 = i 4l #irt | RS-232 iz 2 s ti 12 1l A
B A T, -40C < Tp < 85C L Nk 4
b ko daHEE RS-485
R i B4t R1/R2 3 T2 i |MODE1, MODEO = 11 ( 4X(T. ) 8¢ 10 ( (1) ; DIR = GND , 102 120 138
TERMTX | iy 120 Q@ sz L TERM_TX = Vio , Vror1 = 2V, Vg = -7V, OV, 10V , i & 6-9 Q
PLUCE T R3/RA 3572 1] [MODE1. MODEO = 11 ( £%T.) ; TERM_RX =V|g , Vrara =2V , Vra =
RIERWRX | 1y 1200 st 7V, OV. 10V, 2 6-9 102 120 138
Biik s
NI (L3, L4, DIR.
SHDN. SLR. TERM_TX.
I - < Vo < <Vph < -
N TERM. RX. MODEI. 1.65V < Vg < 5.5V, OV < Viy < Vjo 20 5/ pA
MODEO )
Viteany | EFHBME - 2B 0.6*Vip 0.7*V|o \%
Virany | FEEBIE B 1.65V < V|o < 5.5V 0.3*Vip  0.4*Vp v
VinnHYs) | HINBRE @ BN 0.1*Vip  0.2*V|o \Y
() TR T | AR Vo £ Vig - 8 Viyse
(2) NI R AL ], DA B B a5 D RO UE Y , I B — R R E S AN
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5.8 FF 4%t _RS-485_500kbps

500kbps (SLR = Vo) , R VISIT A NG . FBRIESEUH , B0 rE UAUEER 25°C. BIEHE Vee =5V, Vio
= 3.3V &M A, ™

K PR A | mivE hmE mkE| B4
IREhaE
= 5 Jiiiid]
}/ﬁc% 333\\’/55 3.6V, 210 300 600 ns
ot FES A B BN ) v '4 pype——
cc = 4. 2 9.5V, ji
% SV 250 300 600 ns
= Jiiiid]
}g:% 333\\//§ 36V, A 250 450 ns
ot | {EIRAEIR RL=540, CL=50pF i
PHL . TPLH WE K 6-3 - i
Vee = 4.5V E 55V, Jt 250 450 o
HI{E N 5V
= %]
}/ﬁc% 333\\//§ 3.6V, i ) 15 o
tskp KR | [top - teunl ’
® PR R Voo =45V & 55V, Jit ) 15 o
HIE N 5V
X MODE1. MODEO = 10 ( 34T, )
terz » trLz | BRI [A] . X 80 150 ns
B (AL W2 6-4 AE 65
X MODE1. MODEO = 11 ( 43X
tezn , t ; o 200 650
Pz tezL | I TF] T) Bl ns
Bk
t, b Ll eba VAN G| 13 20 ns
te , tu | FRHRIER C_ =15pF i 20 6-6 700 1200 ns
tskp) JKMER | [tppL — tpewl 10 45 ns
tpHz » trLz | XU AR NN (4% A s 1) 30 80 ns
MODE1. MODEO = 10 .
tezH(1) _ ' EZE 6-7 60 155 ns
T R R T TERM_TX = Vo
— TR R R () 250 1250 -
)
— - " yTa—
EPZH(Z)‘ ;iﬁ#ﬁﬁl\;mm TXIARET | g = ov ; MODE1. MODEQ = 11 | & K 6-8 7 16 ns
PZL(2) GHOPER IR
(1) FEEWTENT , Av B A RXHEAGGT |, YIZ HURS) a5 H i1

5.9 FF 45 _RS-485_20Mbps
20Mbps (SLR = GND) , fEZ UGB TR/ TS . Fra A EHERE RN 25°C LA EIRAE Voe = 5V, Vo = 3.3V &4 T

@, M
BN WA | mivE  mmE  mkE| A
IR
VCC =3V & 3.6V f Hit A
‘ % 3.3V 5 10 15 ns
et 20 BT R B ] v YCTT
cc =4. 2 5. ,
T % 5V 5 10 15 ns
. R =54Q , C, = 50pF Vip = 1.65V % 1.95V 14 25 58 ns
terL , tun | ARIEIEIR ‘;‘ﬁ 5 6.3 L P -
iz 6- Vio=3V % 3.6V 9 20 46| ns
VCC =3V & 3.6V f it A4
o iy 3.3V ! 351 ns
tsk(p) Bk IER | |topl — teoul -
Vee =4.5V £ 55V, it 1 35 ns
AUy 5V :
N MODE1. MODEO =10 ( X T.
terz \ terz | AN IH) 511 (AT ) (RRLL) 11 65 ns
MODE1V A MODEDO = 11 ( =X WEHE 6-4 Al 65
tezr \ tezu | 3 FHIRH[H] T Ji;qﬁ%%%&”}é'ﬁ_l ( 8 80 ns
B
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5.9 FFoerd:_RS-485_20Mbps ( 4t )
20Mbps (SLR = GND) , TE@UUE4T A NG, AT AR SN 25°C LR HIFEHIE Vee = 5V Vo = 3.3V &4 Tl

@m0

25 R KA B/ME BRE BAE| AL
te, R VAN %3N 5 10 ns
terL , tL | FRHEEIR C_ =15pF E 2 6-6 40 70 ns
tsk(p) JikAIEIR | |tpHe — teuul 10 ns
tpHz » tpLz | XA 145 A I i) MODE1. MODEO = 10 20 80 ns
tpzH(1)» S ‘ TERM_TX=Vio WS 6-7
tPZL((1)) 2T AR (¥4 B e 1) —' 2= Vio 50 160 ns
tezH2) TEA LA AR A TX AR DIR = 0V : MODE1. MODEO = 11 | i# %% & 6-8 4 15
tpzL(2) FEUG I 5 s [a] ’ ) wEHE ns

(1) FEEXTHENT , AL BV RXEIART , Y/IZ JUKEha4 .

5.10 FFOHE |, IR3)8%_RS232
A HE 7 1 Pl 50 PR PR SR 1 R RS R B TR IR B R Y ( Bk i ) ()

23 WP BE pmwe mrm| e
250kbps
e b R, =3kQ Cy = 2500pF
BOHL # DOUT JF %2 6-15 250 500 kbps
tPHLv S g e 2
tonL ROEBEREILIR R, = 3k % 7kQ C:; ‘1 50pF % 2500pF 0.8 us
N 52 K 6-15
tsk(p) Rk ANk s ) 220 600 ns
o pa X Ve = 3.3V £ 10, 5V +10% , R, |Cu = 150pF % 1000pF 6 30
S 1 R N
SR(tr) | E##% | H#XIR =3k0 % 7KO |, i Z M/ 616 G, = 150pF & 2500pF , 2 Vlus
1Mbps
o R, =3kQ Cy = 250pF , Ve = 3V % 3.6V 1000 kbps
B R e
SR —/DOUT J% , iiZ I 6-15 | C| = 1000pF , Ve = 4.5V % 5.5V | 1000 Kbps
o, | FEBAERIER R.=3kQ % 7kQ , ifZHIE | CL = 150pF % 1000pF 30 80| ns
6-15
tsk(p) Jikf i A% ) 25 150 ns
R, =3kQ % 7kQ , VCC = 4.5V 18 150 Vis
% 5.5V - NP
SR | | His - - g|_18150pF§ 1000pF , 2
R =3kQ E7kQ ,vcC=3v % |6
3.6V 15 150 V/us
(1) WR%KMHC1-C4=011uF (Vec=3.3V+0.3V) ; Vgc =5V £0.5V.
(2) P SEEIIE Ve = 3.3V B Vg = 5V A Ta = 25°C 75 .
(3) Hﬂﬂ'l'ﬂﬁ@ﬁ)‘(?’\jﬁ—%&#/{\ﬁﬁﬂﬁ |tp|_H - tPHLlo
5.11 FFobeE_Baliia% RS232
R B R YR R T LB AR R T I TR S SRR Y ( BRAES A 3R ) ()
2¥ WA e MY mam| aa
250kbps
teL FERBAEIR IR 1), EC AL~ 8 oy FEL P ‘ 150 550| ns
: CL = 150pF , &2 [HE 6-17
tpHL AERRAEIRIT ] w5 T S P 150 550| ns
tpLH FEREIEIR I [A] | A% P 20 5 o ‘ 130 520| ns
: - CL = 15pF , i & 6-17
terL PRI 8], e P B P4 130 520| ns
Copyright © 2025 Texas Instruments Incorporated TR KRR 15 1

Product Folder Links: THVD4421
English Data Sheet: SLLSFSO


https://www.ti.com.cn
https://www.ti.com.cn/product/cn/thvd4421?qgpn=thvd4421
https://www.ti.com.cn/cn/lit/pdf/ZHCSQJ4
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHCSQJ4A&partnum=THVD4421
https://www.ti.com.cn/product/cn/thvd4421?qgpn=thvd4421
https://www.ti.com/lit/pdf/SLLSFS0

THVD4421
ZHCSQJ4A - APRIL 2024 - REVISED MAY 2025

i3 TEXAS
INSTRUMENTS

www.ti.com.cn

5.1 JFok it _ikas RS232 (4:)
TEHEFE 1) eV L PR VG B % 1 AR R&E F I AR IR Sy (Bl g i e ) ()

2% I g MEE mxw|
THF BRI (Bl B ), Vio=3Vv E | Cu=150pF , SR 6-17 20 50| ns
oz | CL=15pF , IS & 6-17 5 10| ns
P22 | SRR (BRI ) | Vio= 165V % |CL= 150pF | S 6-17 40 9| ns
2.75V CL = 15pF , i 2K 6-17 10 20| ns
t A Lty 6 14 us
o it FE AR CL=150pF , R =3kQ , & 6-18
tais i HH 4 FH B () 100 200| ns
) Cy = 150pF , i%% & 6-17 50 135| ns
tsk(p) ik i 5 )
CL = 15pF , i 5K 6-17 50 135| ns
1Mbps
tpLH ARRIEIRI (7, A HLT 20 e P X 150 550| ns
- Cy = 150pF , i %K 6-17
tPHL FERRAEIRIF 1], 1oy H P B o 1 150 550| ns
tpLH AFRIEIRIN 7, A LT 30 e P4 \ 130 520 ns
P — - C_=15pF , iEZ K 6-17
tpHL FEARBAEIR R 8], o P B P4 130 520| ns
TR ( BelgR s ) |, Vo=3v & | CL=150pF , WS 6-17 20 50| ns
R CL = 15pF , i B[ 6-17 5 10| ns
2% | R ( BCRERER ) | Vio= 165V % |CL= 1500F , Z R 6-17 40 9| ns
2.75V C = 15pF , &M 6-17 10 20| ns
ten 1 A3 RE T 6 14| us
° A e 1 CL=150pF , R, =3kQ , & 6-18
tais iy HH A F B () 100 200| ns
) Cy = 150pF , 152K 6-17 50 125| ns
tap) | BIpRE® :
= 15pF , {5 HE 6-17 50 125| ns
(1) MPR%HFHN C1-C4=011F (Vee=3.3V+03V) ;C1=0.047uF,C2-C4=0.33uF (Vgc=5V+0.5V).
(2) I WAMEITE Voo = 3.3V 8 Vee =5V H Ta =25°C HHill15 .
(3) Wkt & XN IR — B EEANEE R |ty -teyLlo

5.12 Frociiit MU #e

HEWTARRME TS E BRAES AR,

TN P S RME AR B 25°C HIURALIE Ve = BV Vo = 3.3V IR F A

S8 TR KA B/ME  MEE  BKXE| $
MODE1. MODEQ = 00 ={£%* ; SHDN = GND %
V|o ﬁ%kiﬁfﬁu]\%lﬂiu%L VCC 4.5V £ 55V M 0.05 0.11 ms
SHDN L7t 50% FHfifZE V- HFIEE] -8V HIE] ; ' ’
E a1 6=
. N BB EE 6-11
troy ML E] RS-232 Hft £ st [a] ——
MODE1. MODEQ = 00 ={%:%* ; SHDN = GND %
Vio ; HABHMAG MBS | Voo =3V % 3.6V M 0.1 04| ms
SHDN _FT} 50% $I|Hf % V- HUIEIE R -5V I ia) ' '
12 Kl 6-11
t RS-485 40 TR 75 (1 i 0 \ N 0.04 0.1| s
R2_Rd h B %)\ MODEA I-7HA 11 50% 5] R2 %] 2V nﬁm‘
[ ; S 6-12
o s (S0, MO0ET e RO MOOEO T
t RS-232 3T5R Bzl Hr & 1t S Yo S = — 2 21| us
R4_R2 i 2% ; M MODE1 F i) 50% % R2 i4 %) 300mV
E’Jlﬁlrﬂ HZ R 6-12
12 PR R Copyright © 2025 Texas Instruments Incorporated
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5.12 FhoietE_BADIH (42)

HWTARFM TS E BRARS AR, BpTH By 25°C. BRI Vee = 5V, Vip = 3.3V M T llfE .

Y WA 2% B/AME  HEME  BME| B
MODE1 = GND , MODEO M GND %] V| ; SHDN =
¢ M RS-232 FF KR E IE |V,o , L3 = GND ; A MODEO |- FHi () 50% %I L2 (1) ) 24| us
LP_RS232 14 RS-232 AT 1] [50% L FHESA] | -40°C < Ta < 85°C ; i 5K '
6-13
MODE1 = GND , MODEO M Vo %] GND ; SHDN =
) MIE%# RS-232 BADI#HE] |V, L3 = GND ; ) MODEO F it 50% %I L2 [t ) 15| s
RS232LP | RS-232 [l sk T i N 1] |50% F BN 1A] |, -40°C < Ta < 85°C ; &K
6-13
DIR = Vo , MODE1 = Vg ; MODEO M Vo % GND ;
t M RS-485 40 T #:84)#: %] |SHDN = V|5 , SLR. TERM_TX. TERM_RX = &2 ; 05 1 s
FHD_RSA85 | sy s T4 75 (0 B 1) L3=GND, L2 L[5 10k FHiHfi3E , A MODEO '
R 50% 2| L2 | 50% T FErIRE ; &S K 6-14
DIR = V|0 , MODE1 = V|o ) MODEO }‘}\ GND & V|o )
t M RS-485 F- XU T EI#eE] | SHDN = Vo , SLR. TERM_TX. TERM_RX = &% ; 05 1 us
HFD_RS485 | Aoy 1402857 75 19 16 ] L3=GND, L2 b 10k FHiriBi%s , M\ MODEO E7t ‘
W 50% F L2 1 50% TR Al ; 1550 K 6-14

5.13 FFL4rE: RS-485 i EafH s
B TAEAME TS5, KIS AW, 50 FTG SR 7R 4 25°C HIEHUE Vee = 5V. Vio = 3.3V 40 Tl

S WAL B/ME  HEUMH BAE| B

. R S8 5 e L5 T3 B [MODE1. MODEO = 11 ; Vo = 3V % 3.6V , DIR = 1000 2200 ns
DTEN 1] GND , Vrort =2V, Vr1 = 0V ; 2% K 6-10
) R )y 9238 -3 457 o L 52 5% A [MODE1. MODEO = 11 ; Vjo = 3V % 3.6V , DIR = 2000 7200 s
DTz 1] GND , Vrort =2V, Vry = 0V ; 25K 6-10

B B T v L 52 TF i | MODET. MODEO = 11 ; Vio = 3V % 3.6V , VRara =
tRTEN ] 2V, Vrs = OV ; i1 6-10 1000 2200} ns

BB T U BLES I | MODET, MODEO = 11 ; Vio = 3V % 3.6V, Vigra =
Rz 2V, Vs =0V ; i 6-10 2000 7200 ne

5.14 FF 45t _FEER
BUTAEFIE FISEC ARSI AU, BT IR IR LA 25°C. MIRHLE Voo = 5V Vio = 3.3V I H F I,

25

A

BAME MAUE BOKE| B

tLp Rs232_
rising

£ RS-232 ¥ [mI BT M2 4R
AN ETHEEZ AR BT
I AER

MODE1. MODEO =GND ; SLR=GND, M L3/L4 I
FHITE) 50% % L2/L1 _EFHERK 50% HIER , SHDN =
Vio , TERM_TX #l TERM_RX &7 , HithZmas L1
Y = 15pF | 4 2 MIREh#G B R =
3kQ , -40°C < Tp < 85C

410 920 ns

MODE1. MODEO = GND ; SLR = Vio, M L3/L4 FFt
THT 50% 2 L2/L1 ETHIEH) 50% HISEIR , SHDN =
Vio , TERM_TX 1 TERM_RX &7 , fijth b2 L
IR = 16pF , 49 2 MG B R =
3kQ ,-40C < Tp < 85C

640 1100 ns
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5.14 Frociett_FEBEN (£2)
AR FOSH. RIS, BUHTA I ITER N 25°C. WIEHIE Voo = 5V. Vio = 3.3V HFFF T,

2 TR %A BAME HEME  BKME| Bfr
MODE1. MODEO =GND ; SLR=GND , M L3/L4
IR 50% F L2/L1 T RFIE) 50% HI4ER , SHDN =
Vio , TERM_TX #1 TERM_RX %% | #2052 -y 570 760| ns
R ‘ HEHAA = 15pF , 4xil 2 ANIREEAI R R, =
s Rezs2 | RS-232 AEHEA T ANZIER |3k | -40°C < Tp < 85°C
- = | NT BRI B8 R 5 T PR
aling RS T IMODET . MODEO = GND ; SLR = Vio , M L3/L4 i
W 50% F L2/L1 R 50% [ %ER , SHDN =
Vio , TERM_TX # TERM_RX %% | %t 22 |- 600 1460| ns
A = 15pF |, 43 2 MRS FHI R =
3kQ , -40C < Tp < 85C
o [tg _<RSZS%_rising - 1B Rs232_falingl » SLR = Vio , -40C < 100 860 ns
tskew_Rrs2 |RS232 FFlaHEA T4 | Ta < 85C
3218 N EZ R b S [tus_Rs232._rising - tLB_RS232_fallingl » SLR = 70 250 ns
GND , -40C < Tp < 85T
5.15 JuRURei:
120.5 119
120 — Ve =33V 118.5 A\ — Ve =33V
119.5 — Vec =5V 118 / — Vec=5V
— 119 —~ 1175
g 1185 (S \
g 18 S 1165 / \
2 1175 2 116 / =
€ 17 B o 115.5 / /
S 1165 s : / /
s 116 - g 115 / /
£ 1155 £ 1145 ]
s 115 S 114 7/
= 114.5 F 1135 / /’f‘\\/'
114 113 7
113.5 1125 | ————
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 44 T3¢ V(R3-R4) =2V RS-485 4 14534 V(R3-R4) = 2V
A 5-1. RS-485 Wi A SRE Z HKR R E 5-2. Wiz R S BRI R EZ MK R
40 60
_VCC:3.3V _VCC:3.3V
30 — Vcc =5V — Vec=5V
40
20 /
/ 20 ~
< 10 ~ <
2 E
3 -10 L 3 20 P
-20 // /
30 / -40
-40 r/ -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)
TERM_TX = GND DIR = GND Tp=25C TERM_TX = Vo DIR = GND Ta=25C
& 5-3. Sk IRt R2-R1 ARSI I L B R 55 R 2Z IR IR &R & 5-4. W B i R2-R1 MR 5| A s IR 5 i 2 K &

14 EXXFIRE
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5.15 HLEIKFE (42)

— 5.1
4.8 \ e 48 — Vop=3.3V
] S 45 — — Von=5V
4.2 — % 4.2
> £ 39
g 36 S 36
£ 4 —— 5 3.3
2 E—— g 3
5 |1 —— O 27
£ 24 | || = Von(Vecc=3.3V) —— S 24
9 18 |—H — VoL (Vcc =3.3V) — g 5 N
g L Il— Von(Vec=5V) — E 1.8
& 12— VoMVcc=5V) T S 15
— g 12
0.6 | 5 o9
0.6
S 0.3 [~
0 5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 0 5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80
Driver Output Current (mA) Driver Output Current (mA)
DIR = Vo Ta=25°C DIR = Vo Ta=25°C
5-5. RS-485 Sttt ik S BEAN A tH AL DI SR R B 5-6. RS-485 JX3)) 28 325 4140t i HK S5 UK 884 BLIR 2 WD 9% R
75 3.6
— T
70 P > 3.4 —
S —
65 S g 82 —
< / S 3 —
= P z
Z 60 3
g 3 28 — Ve =33V
3 55 - 2 06 — Vea=5V
2 / £ .
g 50 /’ 5 24
> £
@ 45 // 2 22|—3
40 /' =] 2 T
35 1.8
3 325 35 375 4 425 45 475 5 525 55 60 -40 -20 0 20 40 6% 80 100 120 140
Vee (V) Temperature (°C)
Ta=25°C R.=540 DIR=L3 =V, DIR=L13=V|o RL=540Q
RS-485 4% Tt RS-485 A THEL
M 5-7. RS-485 HLJE H1 37t 55 VB B R ] B 3L B Kl 5-8. RS-485 Wz 352 - Hrth iR SIRE IR &
285 8.7
_VCC:3.3V _VCC=3.3V
280 N\ — Vég=5V - 84 — Vée=5V %
. 275 < 81 -
EPAY RN .
© = /
£ 265 = y
= N— S 75
= 260 B /
w $ 72
g s 5 oo /
x 250 g %
g 2 66
2 245 3
a Y 63
240 B>
N L & N L —4
235 6 "
230 5.7
40 20 0 20 40 60 80 100 120 140 40 20 0 20 40 60 80 100 120 140
Temperature (°C) Temperature (°C)
MR = 54 Q ||50pF SLR =V|o DIR =V|o M = 54 Q || 50pF SLR = GND DIR =V|o
&l 5-9. RS-485 500kbps 4xX3h#%_EFHAHAE T RER 1] SIRZMKKE | & 5-10. RS-485 20Mbps IXB)5% b FHi ]k T e i) 55 LB IR 2%
#
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5.15 HLEIKFE (42)

285 32
_— VCC=3-3V — — VCC=3<3V
280 — Vée=5V / 2;30 — Vee=5V >
2 ©
> 275 ] A 3 28 —
«© /
[} =
a) 2
S 270 ] g 26 ]
= @© ~
5 — g _— 7
§ 265 o 24 -~
§ 260 5 22
= o L—]
S 255 3 20 —
[%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) Temperature (°C)
R AE = 54Q ||50pF SLR=V)g DIR=Vo BRI = 540 || 50pF SLR = GND DIR =V
K 5-11. RS-485 500kbps WFIFHALIFIER SHEERIIRR B 5-12. RS-485 20Mbps Jiz 2 £ 4R 3EIR L5383 I 55 &
72 80
69 | — Vec=33V
|+ 75 — Vec =5V —
T 66 =z | _——]
£ // g 70
£ 63 £ | _——
5 5 65 —
g 60 g [
3 s7 3 60
> =
§ 54 — Ve =33V g 55
D 59 — Vec=5V @
3 g 50
S 48 g
£ 45 g ——
42 40 =
39 35
0 25 50 75 100 125 150 175 200 225 250 0o 1 2 3 4 5 6 7 8 9 10
Data Rate (kHz) Data Rate (MHz)
Ta=25°C R =54Q DIR = Vo Tp =25°C R =54Q DIR =V|o

& 5-13. RS-485 500kbps HLyFH T 515 SAEMER AR R

& 5-14. RS-485 20Mbps HLIEH 515 S EHER A X R

70
65| — 3.3Vcc_CL = 150pF
60| — 3-3Vec_CuL = 1000pF
T 55| 3.3Vcc_CL = 2500pF
é —— 5V¢cc_CL = 150pF
= 50 | — 5V¢c_CL = 1000pF
®© 45| —— 5Vcc_CL = 2500pF
3 40
z % —
% 30 [
@ 25 —T
& 20 — — —
&.) 15 // I M By I—
10
5
0
0 20 40 60 80 100 120 140
Input Data Frequency (KHz)
TA =25°C SLR = VIO
PINIRBN &8 137 Bk Q ; d#FAb T RS-232 2T2R s
L4 = §& L3 = ¥k

B 5-15. 250kbps A T RS-232 HEHLI 515 SR H H15%
A

55

—— 3.3V¢c_Cy = 150pF L
50 [ — 3.3Vce_CL = 1000pF
—_ —— 5V¢c_CL = 150pF
f‘g sl — 5Vcc_CL = 1000pF
= 40
o L—
£ 35
(@]
> 30 —
& 25 —
& 20 L | —
% 15 — |
" /’__
|
10 é/
5
0 50 100 150 200 250 300 350 400 450 500
Input Data Frequency (KHz)
Ta=25°C SLR =GND
P IR 4 138 5k Q ; AT RS-232 2T2R X
L4 = §ids L3 = Yk

K 5-16. 1Mbps R T RS-232 HIRAH 55 SAMEEN KXR
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5.15 HLEIKFE (42)

25
b xm %oc = 23)\/)

< 2.25 — Vit+ (Vcc =
= — Vir_ (Vcc =3.3V)
ke, — Vi (Vec =5 V)
<} 2
oy
[7]
(o)
£ 175
g
@ 15
o
[9)
v
o 1.25
N
(2]
4 1

0.75

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

E 5-17. RS-232 #:ir 88 BiH 5B E R R

Copyright © 2025 Texas Instruments Incorporated TR 15 17

Product Folder Links: THVD4421
English Data Sheet: SLLSFS0


https://www.ti.com.cn
https://www.ti.com.cn/product/cn/thvd4421?qgpn=thvd4421
https://www.ti.com.cn/cn/lit/pdf/ZHCSQJ4
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHCSQJ4A&partnum=THVD4421
https://www.ti.com.cn/product/cn/thvd4421?qgpn=thvd4421
https://www.ti.com/lit/pdf/SLLSFS0

13 TEXAS

THVD4421 INSTRUMENTS
ZHCSQJ4A - APRIL 2024 - REVISED MAY 2025 www.ti.com.cn
6 SHMERFR

Input
Generator

RL =
Input 110 Q
Generator
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Input f

Generator \
|

500 q5v

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

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

V\O

Vi N————--

tezH(1)

L3 (driver input at Vo)
S1to GND

Input 4 R2 at GND, R1 at Vee
Generator VI| 50 Q = S1toVio
— VoL
& 6-7. XM TR T RS-485 BUA: 5 /2% F A IRl
VIO
0,
VIO VI \
—_— - ov
0V or 1.5V teare) —
— — — —Vou R3at1.5V
1.5Vorov R4 at 0V
Mo S1to GND
Input R3 at OV
Generator Vio R4 zi 1.5V
S1to Vo
- = Vo

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

Rrerm_rx = VRara / |a Rrerm x = VRori/ Iy

&l 6-9. ik r FHARII &
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RTERM,Rx = Vrara / Ia TERM RX Sf——————- 50% — — — — —

Rrerm_1x = VRari/ Iy TERM TX Ao——————- 50% — — — — —

Bl 6-10. 3% FEFH AR T R &

8

nF
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w

i

<
o
V+—

I
—_— |
SHDN ! &
| 32 81 30 sl 28 o7 2 (25
v+ ! trov |
—
| .
: | ) Vee | 1 24| R1
V- T
| 1z % R
5V Vcc corner } o ] o
S8\ 23 22| NC
L3 ;”{] THVD4421 :ZI] GND
L4 [ ] GND%
NC | & 191 R3
Vio NC 7 1 18] R4
GND (8 Ve,
| 0.5% Vo J__
SHDN
Y
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|
| X xx 9 o e X X
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|
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0.5" Vio

tenp_rsags!

l—»

Vio

0.5 x Vo

to !
le—>»

THVD4421
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= 100 nF =
100 nF T 10(|)LF”_| 100 nF! 1 uF
T + %) + 1 ! T -Ll)—
3 S 2 15} 15} 8 3 =
[t T S A Bt R A vt Bl T e |
132 |31) 130) |29, |28, |27, |26 |25,
h . . . . h . .
-1 a |
Vcc|__1 _Zi.l R1 |
—— - ) L
Ll 2 23 I R2 05" Vio
| S— L —J |
R2=10k __ _— |
2l s 2 Inc MODEO |
—— L —J |
T—L_Lgl_I 21 lenD :
— L —J |
THVD4421
—— L —J
— |
Nel 76 T19 IR3 - !
[ ] |
|
"~ 7 s |
Ne_ T |18 R |
- == L2
GNDLB_ | 17 (Voo
T T T T T T T T T T T T T T 7T
19, 110 12 13 14, 15, 16,
| S— — o — o — o — o | S— — o — o
ST 53 ¢t %
8 o s s B
- A
| 5] =
Vo Il 700 nF
Vio Vie
A7A (554 I
&l 6-14. )\ RS-485 4= X T 1) # 2 2 X T [5] V) T 75 R B[R]
|
0.5 x Vio
|
DOUT (R3, R4!
DIN (L3, L4) ( ) o RS-232 output Input I
Generator :
C. |
|
|
\ tere
RS-232
= Output

A. C_ includes probe and jig capacitance.

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

1 Mbit/s, Zo = 50Q , 50% duty cycle, tr < 10ns, tf < 10ns.

& 6-15. RS-232 IRFNBERIEIR |, Fkrfimts

DIN (L3, L4)

DOUT (R3, R4)

VIO

RS-232 Output

Generator

Ry

A. C_ includes probe and jig capacitance.

B. The pulse generator has the following characteristics: PRR = 250kbps and 1

Mbit/s, Zo = 50Q , 50% duty cycle, tr < 10ns, tf < 10ns.

= Output

Input

C

SR =6V / (truL or trin)

&| 6-16. RS-232 IRZh 28 1B &K

22 [ERXFIRIE
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3V
1/15v 1.5V
-3V
RX Bus Input
(R1, R2) ROUT Buffer (L1, L2) Input

Generator CL

L

- Output
A. C_ includes probe and jig capacitance. 90%

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

10%l

te 232 | | tr_232
&] 6-17. RS-232 B SE LR |, kiR
Vioos, oGND 3V
Input I 1.5V 15V
| oV
RX Bus Input R |
(R1,R2)

+/-3V

teHz | tpzn
Output (S1 at GND)_’I — —» — (S1 at GND)
I
I
I

Generator

I
t t
(S1at VFSZ)_’| - —» :‘_ (gZILat Vio)
I

= 0.3V I
- tput _—
A. C.includes probe and jig capacitance. Outpu $ 50%
VoL

B. The pulse generator has the following characteristics: Zo = 50Q , 50% duty
cycle, tr< 10ns, tf < 10ns.
C. tpz and tpyz are same as tpis

VOLTAGE WAV EFORMS

D. tpz. and tpzy are same as tey

&l 6-18. RS-232 a3 fe AR F it ]
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7 VE4H B

71 iR

THVD4421 & — @k EE R AR E N 2 iUk 8%, S2FF RS-232. RS-422 fll RS-485 WP )2 . Zas - AW A
KXW RS, AT 528l 2T2R RS-232 i [ . MeAh | S8 FIBEE R T — N AL — N gd | mf =2 Fe
XL FNA X T. RS-485 ¥ 1. MODE JE#: 5| IS Frdt = B A2 5 j , DAME IR S bp S = A I i ds .

ZastFEA SLR 5, ATH T RS-232 fl RS-485 KA AR K E B E . X—AdEWAR , BEAR Tl

TE AR T A SR 2 m B ] o X LSRR BAT RIE R 1/O HYRSIE Vg , ATSEIL 1.65V % 5.5V ()
By DR R |, AFT 3V 2 5.5V B4 k.

b
7.2 hReTTAER
T L T T T T T
|
|
|
| Power
' Vec Supply
! GND
: Charge
| Pump
|
L1:L4
: Vio
H| —
| SHDN A4
: MODEO
1 MODE1
Control
| >
) TERM_RX Logic
: TERM_TX
| SLR
' DIR
g .
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7.3 RetEULEA
7.3.1 £4 IEC ESD #J EFT {&#

P ESD {4 L% AT AR I ik £8KV ) IEC 61000-4-2 bk | fRI7 AT E UK 28 MRS ( SRBh AR AIEILES ) 2
B (ESD) M2, T AT LAEA A T R s B Al 215KV ( 25008 ) - MRHEEIE +4kV 1 IEC
61000-4-4 ¥tk , RS-485 #5382k 2R BRI ] LUK 32 B A DUis B2 48 (EFT).

7.3.2 [RPFEME

THVD4421 R 5 HIZBIRY | A2 E] -16V 2 +16V i [l 4 1T B IR B 2 . /E RS-485 BT
V50 B IR PR D £250mA |, AT & TIA/EIA-485A FrifE. /£ RS-232 T, +60mA [ L it PRl 1& FH T & 42 51
AT fe iz b B PO 15 0

A tFIe A RO Ry Thae , WAREIRET Toppn » WD ED)5AE AT 2 1M 45 F 9 s & AT die s -

Vee M Vo BRI BA RS R DIRE. S I & T BT RO BB |, X 2 e 2 AR il 2 2 4
B DR AE LRI IRERES . R 7-1 4 T AR A UL R HT .

R 71, BIFETIRER
Vee Vio IRFN M Blcaia

> UVvccyising) > UVviorising) T RS-485 15, , B DIR #1 L3 | %I T RS-485 # =X , i1 DIR FI
BAFE ; X RS-232 #3X , i |(R1-R2) 2% (R3-R4) I NHiE . Xt
L3. L4 fAfE ; X Pkl | RS-232 #1:X , h R1. R2 %

X, AEEE NIFE . TR, s

< UVyccialiing) > UVvio(rising) fEE e

> UVyccyrising) < UVyio(falling) [EEE e

< UVyccialiing) < UVyi0(falling) BT AT
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7.3.3 BN RS E 1T

THVD4421 [f] RS-485 Z 7y #: ik i1 1 LA R IR IR T 808777 2 RS ZIRE

o HILSZITEE |, BlnE AR W T

o PSR, BlanEERHIR | KSR A — i

o MR IR EE AT A VRIS, B ELE S R

EHAE—MIERT |, 2 0Bl i — AN R RS 42 48w PR ES DRI IACEs 1 HE IR R AR B A

P B O 2y Pl oK U RS B E AT A R e, NI A A e B HFAEEEREZSY. NTRHE
RS-422 il RS-485 Frifk , 28k i L FAEZ N Vip 1IEH KT 200mV B — AN EdF , 7 H2Y Vp b
KT -200mV B4 —AME . B T8 e s 9 B RIS S 802 Vres V- A1 Vays ( Vogs f1 Vg -
Z I IEIRG ) ot “REUkeasshie” Rrbprig | FUEERET - 200mV (205 5 824 A Bl s AR EF | i iE
HLE T 200mV (2505 5 B 2= A gl i m i or.

HESMAETEILTEN , CB0E T Vope BE , SRS EOvEET. A EZRALL Vg, (Rl

Vivs B, BRURES S H A4 S8 2R HECTIRE . L, B2l 25 10 T S 002 B N 10 B0 e 1 0 435 42 e 38 AR T 18
Viys BLE Vs HIME
7.3.4 IEHFEFRBTHELC

$ SHDN 5| FISR AN % P F] A 38 AF2E A SCITSat. I e mas R A B IR DA, SR IR FEON 10 n AL (L
BT, B syt

7.3.5 F_F 0] L] #eii £ I 4%

THVD4421 B 2 MefrE N 120Q puiz e , — 1B R1/R2 , B— /B R3/R4 |, 7€ RS-485 il M ig
1T. Wk 7-2 woprid | i@ Al A 5] ISR 5 A B A8 B A i bz e L3 o A o 2 R BEL 288 40 mT DA ST T B 2 2% Bl e i
BRALIRAST S a2 A . 7 RS-232 ¥ [A]. RS-232 2T2R. RS-485 ¥ [H|, AALEH MK T | BBt HA.

K 7-2. )7 LEETRR

BSRE BRI ek i
TERM_TX =V A XU T A 7E R1 f1R2 Z AT 120 @

° - : - SRS R1/R2 2 A5
TERM_TX = GND &% SR £ R1 F1 R2 Z W44 H 120 @
TERM_RX = Vo AT £ R3 1 R4 ZIAHH 120 S

— BRI R3/R4 2[5 )35 1

TERM_RX = GND 527 X LA £ R3 il R4 Z [A]%41] 120 Q
TERM_RX =X, TERM_TX = V|o | 3 T 7E R1 A1 R2 Z[AlJ5 /1 120 Q

_ - EFATHRT | TERM_RX £
O IRX =X TERMLTX = st 4 RYFIR2 2% 1200 |5, TERM_TX R S #0042

Fr b 120 Q S r PE A B TE O B IR EE NS 251 B L AR R IR IR A B /N . B S BRRT DU B R AR A RE A 11
o, AL N E ] 20Mbps 15 5 115 5 IR Z B AL
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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 ©)
@ ©)
THVD4421RHBR Active Production VQFN (RHB) | 32 5000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 THVD
4421
THVD4421RHBR.A Active Production VQFN (RHB) | 32 5000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 THVD
4421

@ 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)
THVD4421RHBR VQFN RHB 32 5000 330.0 12.4 5.3 5.3 1.1 8.0 12.0 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)
THVD4421RHBR VQFN RHB 32 5000 367.0 367.0 35.0
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GENERIC PACKAGE VIEW
RHB 32 VQFN - 1 mm max height

5x 5, 0.5 mm pitch PLASTIC QUAD FLATPACK - NO LEAD

Images above are just a representation of the package family, actual package may vary.
Refer to the product data sheet for package details.

4224745/A
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PACKAGE OUTLINE
RHBO0O32E VQFN - 1 mm max height
PLASTIC QUAD FLATPACK - NO LEAD
214 Fe ]
____ A
PIN 1 INDEX AREA—]
7 e

= e e el ey e P =

0.00
2X|3.5
| [13.45+0.1 ——,
9 4 | 4 16
28X [0.5] h U U UIU U U JJ
-5 | = C
-2 ‘ -
D) i -
2X :) 33 C
2] D) | ]
D) | -
D) ‘ -
_ 1:7\ i C
alalalalialalalin
32 ‘ 25
PIN 1 ID SYMM
(OPTIONAL) 39X 8.2

SIDE WALL DETAIL
OPTIONAL METAL THICKNESS

17

EXPOSED
THERMAL PAD

SEE SIDE WALL
DETAIL

SYMM

ot

L 32X

24

0.3
0.2

0.1® |C|A|B
0.050 |C

&

ﬁ (0.2) TYP

I
.

—

\.‘ .‘/

[

4223442/B 08/2019

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.

i
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EXAMPLE BOARD LAYOUT
RHBO0O32E VQFN - 1 mm max height

PLASTIC QUAD FLATPACK - NO LEAD

[3.45)
SYMM
32 25

~ 00800

1
1 |
32X (0.25) j 77777 o

|
j; #
28X (0.5) |

D
)
oy
Py 2
-
1)
i

24

(1.475)

(4.8)

(©0.2) TYP 92/

VIA [I]
1

17

|
|
|
|
|
|
| ‘
I

(R0.05) | ‘
TYP |
| | ‘
‘ 16 !
‘ (1.475) ‘ ‘
(4.8) |
LAND PATTERN EXAMPLE
SCALE:18X
0.07 MAX 0.07 MIN
ALL AROUND ALL AROUND
Pt SOLDER MASK
METAL | fOPENING
! 1
| |
| }
\SOLDER MASK l NMETAL UNDER
OPENING ~ 7 SOLDER MASK
NON SD%II_ZIIDI\IIESDMASK SOLDER MASK
DEFINED

(PREFERRED)
SOLDER MASK DETAILS

4223442/B 08/2019

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
RHBO0O32E VQFN - 1 mm max height

PLASTIC QUAD FLATPACK - NO LEAD

le— 4X (J1.49) —~

(R0.05) TYP (0 845)
o [ J G [ G D

- % | N CD24
32X(0.25)T@ ¢ ! C:j
| |
28X—4(OT ! ! ‘ (0.845)
EE}@, 331{}A*[IJSYMM
5N A
|
| |
L 0 —,
| | B
O B R0 iy e s a
i SYI‘\AM °
! ¢
B (4.9

SOLDER PASTE EXAMPLE
BASED ON 0.125 mm THICK STENCIL

EXPOSED PAD 33:

75% PRINTED SOLDER COVERAGE BY AREA UNDER PACKAGE
SCALE:20X

4223442/B 08/2019

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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