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V| (Rs-485) RS-485 E—R CTOEED /A1 (R1, R2, R3, R4) O ASyEEM -7 12 \%
Vip RS-485 & — R T4 AN BE[RI-R2) F7-iE (R2-R1), (R3-R4) =11 (R4-R3)] -12 12 v
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" MODET, DIR A %)) e 0
V. IEL~L A ST (L3, L4, SLR, SHDN, TERM_TX. TERM_RX. MODEO, B 03" v
L MODE1, DIR A7) Y10
lo Hi /BT RS-485 E—RDRFA -60 60 mA
lor A ER, Lo— Vio = 1.8V F721% 2.5V 2 2 mA
lor HAER, Lo— Vio = 3.3V ~ 5V -4 4 mA
R RS-485 & — N COZEB A ML 54 60 Q
SLR = Vo 500 kbps
RS-485 E—RCTOf5 5 -
" SLR = GND #/zi37n—7 1/ 20 Mbps
Y B SLR = Vo 250 kbps
RS-232 £—RCOIF B N
SLR =GND F/zldvme—7427 1 Mbps
1y (oopbacky | RS-232 =T Ry B—RTOIE 5 E 1 Mbps
Ta® O -40 125 °C

(1) ZOF—ZL—RNTiE, Wb/DISWIE (b KRERA) OfilRE /N U THRE T2 REM RO E AL ET,
(2)  EhfEIX. NER (BEE0) IBER R K 150°C THRESN TWET, K7 7V —rar Tk, WHTEEE
FI, RAREAEIREX, —~L vy b D (TSD) BIEIZE > TEBAIZHIBRS AL, #2A IR N 170°C (2T D8, RIA/ &L —
NIF =T NENET,

282 CHEBE T DLENRDHY

5.5 #ICB8 9 517
THVD4421
A A2 RHB (QFN) Bifir
2ty
Resa AR JE BH~ DB BT 31.0 °C/W
Reucitop) SRR —A (L) ~OBEHT 22.1 °CIW
Ress BEATRDD AR ~DOERHT 11.8 °CIW
wut BB L ~ORHE T A—4 0.3 CIW
Wi BB D DI A~ DM T A—H 1.7 °C/W
ReJc(bot) AL —A (K ~DOFHEHT 25 °CIW
(1) PERBILORFOBGMIELED MOV T, yes 77V —ay LiR— S BLTLEEN,
5.6 ENELR
INGA—H T AN Y BRfE Hfir
RIA DD =S AT HN R S, TERM_TX =L, TERM_RX =L SLR=H 500kbps 160 200 "
o C‘ MODE1. MODEO = 11. DIR = SLR=L |20Mbps |390 450
D (RS-485) 10~
v = — 1ore SLR=H |500kbps  |430 500
Vio = Veg = 5.5V, Ty = 125°C, TERM_RX = TERM_TX = Vjo P mw
L3 = 5B 50% 72— 1 SLR=L [20Mbps  |500 575
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5.6 BENHLE (FiX)
INGRA—H T AN EEE >IN X HfL
Vee = Vio = 5.5V, R3, R4 /N2 T2
3kQ AT, R3 AT & = 1000pF, |SLR=L  |1Mbps 310 490 mw
P MODE1. MODEO = 01 » RS-232 =— |L3 PV
D(RS-232) |} —
Vee = Vo = 5.5V, R3, R4 " FAC
3kQ # a1, R3 A7 & = 2500pF, |SLR=H  [250kbps  |180 200 mw
L3 hv
A=
5.7 B
H HZEXCOTNMEIR RN (FRHIFRIROZRNRD), FRZFRIROZRWRYD 3 CTOEUEfE T 25°C, BIRELE Voe =5V, Vo =
3.3V IZBITHETT,
75— 7 AR E T
KZA4/3_RS-485
RL = 60Q. —7V < Viggr < 12V (12 6-1) 15 2 v
RL = 60Q. 7V £ Viggt < 12V, 4.5V < Vo < 5.5V (X 6-1) 2.1 3 v
35 N R
Vool | K1/ PAEBINTIEOK g~ 4000 (1 6-2) 2 25 v
R, = 54Q. 4.5V < Ve < 5.5V (11 6-2) 2.1 3.3 v
R, = 54Q (4 6-2 ) 15 33 v
ANopl | ZEBEHHEIEORESOZE(L |RL = 54Q F7213 100Q (X 6-2) -50 50| mv
Voc AR A R, = 54Q £7-1% 100Q (4 6-2 ) Vee/2 3] v
AVocss) | EH FAAHAELEDOZE(L R_ =540 %7213 100Q (1% 6-2) -50 50| mv
los RGBT (SR T) DIR = Vio. -7V < (Vro £7213 V1) € 12V, F721% R1 2% R2 (8% -250 250 mA
o ) MODE1, MODEO = 11, TERM_TX = GND. DIR = GND, V¢ = GND %7z 125 125 A
F7/f/\/};fﬁ{—*—l<‘“@@ R1 5.5V, Vg = -7V, +12V M
lozo L R2 DA e —4 A M
PR MODE1, MODEO = 11, TERM_TX = Vjo. DIR = GND, V¢¢ = 5.5V, Vo = 305 350| A
7V, +12V
L —/3_RS-485
. T EBLOA T HE—R, DIR =0V, Veg. Vg =0V |VI=12V 75 125 pA
I INA NN (Fm g L) I _ BSOS ] 0 cc:Vio =0
FIiL 5.5V V=7V -125 -70 uA
FEIRIA F—T LD EEDL ISR _ _ -
IRxT At | BT Ve, Vio = 5.5V, TERM_RX = Vi VI =-7~12V 325 325  pA
Ve Jﬂrfﬁ MDA 272 70 -40| mv
Vo, ﬁ%r’a}@)ﬂng\y\ysw]\*?ﬁ -TV~12V O FEFEE—RHEiFHN 200 150 mv
Vhys ASEATFYT A 25 80 mv
Cas A JyEmhgs R3 & R4 OMCRIE, f= 1MHz 45 pF
Vou 77 high EE, L2 B lon = -4mA, V|g = 3~3.6V /=i 4.5V~5.5V Vio-04 Vig-0.2 v
VoL 77 low B, L2 B loL = 4mA. Vo = 3~3.6V F7=1% 4.5V~5.5V 0.2 04| V
Von 77 high BE, L2 B lon = -2mA, Vig = 1.65~1.95V F7=i 2.25V~2.75V Vio-04 Vig-0.2 v
VoL 77 low EE, L2 loL = 2MA. Vo = 1.65~1.95V F/=1% 2.25V~2.75V 0.2 04 V
R Ay SN co
loz E’féj‘ FETH AR |y 2 0V #7414 Vio. DIR = VIO, MODE . MODEO = 10 (-~ fE—F) 2 2| A
KFA4%_RS-232
Vou High L~ B F~To DOUT (R3. R4), R, = 3kQ 75 GND, DIN (L3, L4)= GND. V¢¢ = 5 55 v
3V ~ 3.6V
Vo R — +Th DOUT (R3. R4), R, = 3kQ %% GND ~, DIN (L3, L4) = V|5 . Ve 4 55 sl v
=3V ~ 3.6V
Vor High L~ /Lt B ZLST/TN@;E;(\)/UT (R3. R4). R = 3kQ 75 GND. DIN (L3, L4)= GND. V¢ = 78 9 » v
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5.7 BESHIE (i)
H Hﬂ%éﬁf@@]f’ﬁ(mf%ullﬁ (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
Vo Low Lo A BIE F~To DOUT (R3. R4), R, = 3kQ 75 GND ~, DIN (L3, L4) = V|o . Vo » 9 770 v
=45V ~ 55V
VCC =36V VO =0V
los S ) B +35 60| mA
VCC =55V VO =0V
fo R3. R4 01/ Voo SOV Ve 2OV BEUIV- |y = sav 300 10M 0
N Vo = +12V Ve = 3~3.6V £125|  pA
loff R3. R4 T3V —7%i |SHDN = GND
Vo = 10V Ve = 4.5~5.5V +125|  pA
Ly —/3_RS-232
lon = -4mA., V|g = 3~3.6V /=i 4.5V~5.5V Vig-05 Vig-0.2 v
Vou High LU HI )8 L1/L2 V,
lon = -2mA, Vo = 1.65~1.95V /-3 2.25V~2.75V 0'26 Vio-0.2 \Y;
loL = 4mA. Vo = 3~3.6V F7=1% 4.5V~55V 04| V
VOL Low LU 7T L1/L2
loL = 2MA. Vo = 1.65~1.95V F7=11 2.25V~2.75V 04| V
RS-232 LY — S AJ (R1. |Vec=3.3V 16 24 vV
Vir+ R2) DIEFHAATI AL v a _
REIT Vee=5V 1.9 24| v
RS-232 Ly —/SAJ) (R1, |Vee=3.3V 0.6 1.1 v
Vir_ R2) DA F AT AL a _
JRTE Vec =5V 0.8 1.4 v
Ly — S AHDAFEATY
V, 7 0.4 0.5 v
hys YA (Vire = ViTo)
Ly — Y L1L2 O
I ! SHDN = 0V +0.05 +10 A
of HY— /Bl v
N L — N ATE LD AR [-15V <V, < 15V 3 5 70 kQ
B
Y=L T T DAL |
T IR B °
SHDN LR i L5 150 170 C
Y=<l Ty E T AT N
Thys Vo 15 C
BIR
UVyce (i |Vee PIED EASDIREEAL 25 2.7 \%
B EAsh) v /LR
UVVcc(g Vee DALH FRVKEEAL 19 21 v
5FAY) POEUDN
IR 1)
UWwece  |Vee PIREIERFOEATYS 100 400 mV
(hys) A
’ SLE SR
UVvio ¢z V|9 @\/A“)J:ﬁ DK EAL 15 1.6 Vv
5 L) POEUAN
UVvio ¢z V|9 @ﬁf)?ﬁ”ﬂ{f&@}%?’\\/ 1.2 14 \Y
5 FA0) vV
(L:V;"O Vio DIEEIEHDOEAT Y2 85 100 mv
ys,
Ve = 4.5V ~ 5.5V, SHDN = GND., ZOfo 3 _Coudys AJEL3s7n 5 2 A
—F ) SR, Ta < 125°C a
Ve = 3V ~ 3.6V, SHDN = GND., Z DD+~ Thadys A A7a—
. o [N 7 SRR, Ta € 125°C 3 18] A
loe sion | 277V EROBIRE T . Ta
- it Ve = 4.5V ~ 5.5V, SHDN = GND., ZO D _Toudys AL s7n 5 15 N
—F T SAICEEAT ., Ta < 105°C H
Ve = 3V ~ 3.6V, SHDN = GND., ZDOfhd+_Thadys AL A7a— 3 10 A
F T SAIEATE, Ta < 105°C H

8 EFHT 571 — N2 (

—

— B 'ngﬂ)/‘gﬁb )

Git) kg
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5.7 EXEE (FX)

H H 225 COBMEREEFIFAN (FRZELBRD7RWERY), FRZFLBR DZRWRY | T~ TOREHE(EIX 25°C, EIREE Voo = 5V, Vo =
3.3V IZBITAETT,
INFGRA—H T AR B/AME BEYEE BOKfE| BT
I ‘/JV/M?’W‘/ E—RTOBY |V|g=1.65V ~ 55V, SHDN = GND, ZOfdF X Thoryy7 AjErmn7na 9
10_SHDN = NN A
EIEN TAT
; RIANBLOL T — 303132 —7 L DIR = Vo,
WREE (1185, Ve = _ T 1.7 34| mA
LBV B 5y MODE1, MODEO = 11 (%& — i)
TERM_RX. TERM_TX = 7 | RFAA-BA K —T b, Ly —r38F 12— /1, DIR =
I -2 - A4 o 1.3 2.8 A
CCA8 | n 5 s % idn— SLR |Vio. MODE1, MODEO = 10 (3 ) WA m
=X S - NN
RIANRNDT 48 —T N L= AR—7 /L DIR =
o
GND., MODE1, MODEO = 10 (3} —1f) WA 0.8 15 mA
RIALABLUL L — 3334 %—7 /1 DIR = Vo, e
WRETE (1), Ve = | MODET, MODEO = 11 (4 1) MR 15 28| mA
3V~3.6V ST —= -
: SBAF—T I, Lo—S +—7/, DIR= e
loc_aes | TERM_RX, TERM_TX =7 374,\’/"0575 MODEG = 1 o/(\;j\jé) ! R 1 23| mA
o—F 1/ ¥liin—, SLR |1 : =
=X RIANNT =T Ly — "B fF—7 v DIR =
AHE
GND. MODE1, MODEO = 10 (*: i) WEH 07 13| mA
N RIANRPNT 4 E—T N Lo — "B F—T )L SLR = e 7 17 A
=Yy ZHEIRAHE (FERF). | GND, DIR = GND, MODE1, MODEO = 10 (=) |~ ™ H
V|o =3~ 3.6V 8 . -
lio_ass TERM RX. TERM TX =7 RIANRDT g —T ) L —R"PA—T )|
b - SLR=V/o. DIR = GND, MODE1, MODEO = 10 (3}~ | #7 8 21 pA
)
| RS-485 KA A HHE — G | RIASITHA A IR BETA % —7 L. MODE1, | DIR= V0. TERM_TX 38 sol ma
CODTA85 | o i A MODED = 11 (4 ) =Vio
| RS-485 Lo — SHHE—R | Lo — &R Ok EET AR —7 L MODE1. |DIR = GND, . sl ma
CCRT_A8S | oy IR MODEQ = 11 (& — &) TERM_RX = Vo :
o e | MODE1, MODEO = 01, SHDN = V|o, ZOftoomsy
I -232 E— RO EHE N 2 10 LT 3.2 4 mA
cc_Rrs232 |RS-232 ROEE N D AINETa—T () AT
loc repss |RS-232 L—Fr$9s E—Ic |MODE1 = 0, MODEO = 0, L3 = L4 = f#fyriy s |RS232 FTAAEIIL
8 DEIEH . -40°C <T, $85°C 22y WA 12 14| mA
- e ) Ses ESNEEA
FrF oS HESRiL_RS-485
R R4/ 70 R1/R2 857 | MODE1, MODEO = 11 (4~ ) %72/% 10 (3~ ). DIR = GND, TERM_TX 102 120 138l o
TERMTX | p¢ 120Q o> ks =Vio. VR2rt =2V, Vry = -7V, 0V, 10V, [X] 6-9
R Ly —s3H /10 R3/R4 #7- |MODE1, MODEO = 11 (4~ ), TERM_RX = V0. Vrars = 2V Vgg = -7V, 102 120 138 a
TERM_RX | f11¢ 120Q oo#edis 0V, 10V, [ 6-9
=224
NS (L3, L4, DIR,
SHDN. SLR. TERM_TX
[ v SRR —1% 11,65V £V 5.5V, OV £V < -20 5| pA
N TERM. RX. MODE?. 1.65V < Vg 5.5V, OV < Viy < Vg u
MODED)
NH ERVAL )L i my . .
ViT+(n) SN 0.6*Vio  0.7*Vio \%
Vi, SEH RV AL vV R ey 165V < Vin < 5.5V 0.3% 0.4V v
IT-(IN) wI NS 10 10 10
ViN(HYS) ;j\ijI/y\‘/azlxl\\\:D“/\y&)\ 0.1*V)o  0.2*V|po \%
(1) ﬁ/ﬂi@*ﬁ:f I, Vrps 13 Vra. £ Viys BLEREWZERRIESIVET,

@)

B OB &GS TR TTES N

FASREINE, 7 A RDME N F B A BN IDITHIA T 2R ERHVES, Fe, —E
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5.8 A v F v JH1E_RS-485_500kbps

HESEBE/E SR 4214 T 500kbps (SLR = V|g), FFIZFEIR DR RY | §- X CTOREHEAEIL 25°C, BIREE Vo = 5V, Vip = 3.3V 1T
JafEcd, ()

S5 FAMEM BME mEME B
K543
Veg = 3~3.6V. IR 210 300 600| ns
C SEWIL S EA | Yb TS 3.3V
™ i | YE Al
[ Vee = 4.5~5.5V, FEHEfE 250 300 600 ns
5V
Vee = 3~3.6V, FEHEfE 250 450 ns
o RL = 540, C = 50pF 33v
tpHi tpLn | IS HRIRAE mLG 3 t P I
- Ve = 4.5~5.5V, Bkl 250 450 s
5V
VCC =3~3.6V. t¥$1ﬁ
t n . l l 35y 2 15 ns
SK (P) INVAAX 2= tpuL — tpLn B
Vo = 4.5~5.5V, FEifsfi 2 15 ns
5V
— . MODE1, MODEOQ = 10 (3= ) %
torz. Ff—7 R = 80 150| ns
PHz: tpLz H 72 11 (42T ) 6-4 LV X 6-5
_ — . SR TTZEN
. MODE1. MODEO = 11 (& —f):L | Z51! o
tpzhs tpzL | AR — T LR S T 200 650 ns
L=
t t N A3 [ 375 F 230 I 13 20| ns
tpHL. tpLn | (SHRIEIE CL=15pF B 6-6 700 1200 ns
tsk (p) IVVA AF 2= |tpuL — tpLHl 10 45 ns
toriz. oLz YT EHE—RTOT A E—T7 VI 30 80 ns
fil MODE1, MODEO = 10, TERM_TX | 1 ¢ -
tpzH (1) L =Vio 60 155 ns
Y ZHEE— R TOA R — T /U]
tpzL ) 450 1250 ns
) £ TWERTTIX BT 4 —T b
FH@N |\ spiEovs S pbn4 | DIR =0V, MODET, MODEO = 11 |[2 6-8 7 16| us
PZL@) F—T
(1) A.BIERX A, YIZ Z2EE—RORIASH ST

5.9 24 v F > U _RS-485_20Mbps

HELEB (RS 2K T 20Mbps (SLR = GND), 4 CTOEHE(#E 1T 25°C, EBIFEE Voe = 5V. V

10 = 3.3V IcBiFAfETY, 1)

INFGRA—BZ T AN B/ME IHHEME BAE|  BfE
RZA/8
— .- T U
A Vee = 3~3.6V, FEHE(E 5 10 15 ns
bty SEBNSISES 280 [ 30l FAIE 3.3v
r _ — —
i} Voo = 4.5~5.5V 15 5 10 I
5V
- R, = 54Q. C, = 50pF Vio = 1.65V~1.95V 14 25 58 ns
e tron | (SHRIESE L6 3 - P
- Vio = 3V~3.6V 9 20 46| s
VCC = 3’\‘36V\ ﬁ%@ﬂﬂ
t . 3.3V 1 3.5 ns
SK (P 7SIVA AF 2= (e — teiul -
® Ve = 4.5~5.5V, i
1 3.5 ns
5V
— N X MODE1, MODEO =10 (}}- 1) ¥
tphz. 1 F 4t —7 VI — 1 65 ns
PHZ> PLZ T 7ol 11 (22H) % 6-4 &[4 6-5
N MODE1, MODEO = 11 (&2 —): L
tpzHs tpzL | AR —T7 VIR N 8 80 ns
=N

10 BRI TS 70— N2 (ZE RSB EPE) #55
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5.9 24 v F » J%itE_RS-485_20Mbps (i)
HELEBY /RS IR 420K T 20Mbps (SLR = GND), 9"~ COREHEfEE 25°C, FEIRFEE Vee = 5V, Vip = 3.3V (B fETd, ()

IRG A= T Rh&AE /ME REE O RKE| B
tr tr [ ASH AN IVASE WAL AL 5 10 ns
tprL trLn | ISHRIEIE C = 15pF X 6-6 40 70 ns
tsk (p) ISIVA AF 2= |teuL — teiul 10 ns

P TEE—RTOT A E—T VR

tpHz. tPLz ] 20 80 ns
i MODE1, MODEO = 10, TERM_TX | g 11 6 7
=V
PZHON | o R LR ° 50 160| ns
tpzL (1)
¢ RTHE-RTTIX BT =T
on@n SNFLEDU YoM TLEDA | DIR = 0V, MODE1, MODED = 11 6-8 4 15 us
PZL@) RS
(1) A.BIZRX AN, Y/Z I3 EE—RORIASHIMT T,
510 R4 v F > %%, Driver_RS232
BRI T, A BAEIROBIERERFANOLE FHZFB 0220 R
SR AN RE mmem o moc|
250kbps
e R = 3kQ Cy = 2500pF
BT =7 150 DOUT AA v T2/ 6-15 250 500 kbps
tpHLs S oz — g
T U AI Y Z DGR IE = ~ 0.8 2 us
tpHL 77T R = 3kQ ~ 7kQ (;ILG_:;SOpF 2500pF
tsk(p) RTUAIY B DIV A AF 22— ) 220 600 ns
. y Vce = 3.3V  10%, 5V + 10%, R, | CL = 150pF ~ 1000pF 6 30
SR(tr) |A/L— L—h, BB cc o ~ oL Vius
w0 . =3kQ ~ 7kQ. 14 6-16 C_ = 150pF ~ 2500pF 4 30
1Mbps
P " R. = 3kQ Cy = 250pF, Vcc =3 ~ 3.6V 1000 kbps
KT —4 L 7B
" 1 20 DOUT 31 F 7, 4 6-15 | ¢, = 1000pF, Ve = 4.5 ~ 5.5V 1000 Kbps
tPLH- NN — yin
NI A H OAG R AE - ~ 300 800 ns
terL e Re = 3k ~ 7kQ. 4 615 Cy = 150pF ~ 1000pF
tsk(p) IIVA AF2—0) 25 150 ns
R, = 3k ~ 7kQ. VCC = 4.5V ~ 18 150|  Vips
5.5V _ - .
S PRS- e s Lt b
R, = 3k ~ 7kQ, VCC = 3V ~ i S
36V 15 150 V/us
(1) FAMEMEIE, Voe = 3.3V + 0.3V, Ve = 5V + 0.5V Tit C1 ~ C4 = 0.1yF T,
(2)  FTRTOEHEEIT, Voo = 3.3V E721% Vog = 5V, Ta = 25°CTOETY,
(3) SR RFa—IL, LT/ SAADEF ¥ RAD |tpy tey | EEFESNET,
511 XA v F . Receiver_RS232
BB SRR T, A BRFEOBEEEFRMENOLE (HICFLR o0 R
SR FRNEfE g FEE moom| mur
250kbps
tpLH (EWHEIERERT . Low L~ High L~ L ¢ 150 550| ns
Cy = 150pF. 4] 6-17
tpHL (EHREAERE], High L~Lnh Low LUV & T 150 550 ns
teLn (EHHEIEIGR . Low L1755 High L~ ET 130 520| ns
Cy = 15pF. [4 6-17
tPHL [EIRAERFR, High L~ULhns Low LUV ET 130 520| ns
Copyright © 2025 Texas Instruments Incorporated HFHE 57— RN 2 (DRSBTS P) #55F 1
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511 R4 v F > 7%, Receiver_RS232 (i)
BIRBE PN T, B RO BIFRE RN O LE (FHTRIEOZR D)™

5T 7 AMERE g PEE mom| wgr
SEH B30 [ SES FAEEE] (Lo —R Ry 77 ), C_ = 150pF, ¥ 6-17 20 50| ns
tr g3p. | V0T35SV CL = 15pF, [ 6-17 5 10| ns
tr 232 S B0 [ STH TR (Lo —8 Ry r i), C = 150pF, [¥] 6-17 40 90| ns
Vio =165 ~ 275V C_ = 15pF, [ 6-17 10 20| ns
ten H A =T L] 6 14| us
- - C_ = 150pF. R_ = 3kQ, [% 6-18
tais AT 4 AT —T LI 100 200| ns
Cy_ = 150pF. [X 6-17 50 135| ns
tsk(p) IV A A 20— B)
C_ = 15pF. X 6-17 50 135 ns
1Mbps
tpLH {EHSEIERFH], Low LL7ss High LU ) EC 150 550| ns
C. = 150 pF. [¥ 6-17
tpHL (MR LERFR, High L~L7nG Low L)L EC 150 550 ns
tpLH (PR IERER, Low L ~uns High L~V EC 130 520 ns
C_ = 15pF. [¥] 6-17
tPHL (RO AERRR, High L~ULns Low LUV ET 130 520| ns
S B0 30 FAOBERT (L2 —8 Su T ), C_ =150 pF, X 6-17 20 50| ns
. | 07375V CL = 15pF. [¥ 6-17 5 10| ns
tF_232 SEE A [N TR (L — N Ny 77 N), Cy = 150pF. 4 6-17 40 90| ns
Vip = 1.65 ~ 2.75V C_ = 15pF. [¥ 6-17 10 20| ns
ten H A F—7 VIR 6 14 us
- - C_ = 150pF. R = 3kQ, X 6-18
tais DT 4 AT —T LI 100 200| ns
C_ = 150pF, ¥ 6-17 50 125 ns
tsk(p) IUVA A 20— B)
C_ =15pF. X 6-17 50 125 ns
(1) TAREIFIE, Ve = 3.3V £ 0.3V Tt C1 ~ C4 =0.1uF, Vge =5V £ 0.5V Tl C1 =0.047uF, C2 ~ C4 = 0.33uF CT7°,
(2)  FTTOBEHEIL, Voo = 3.3V F72ld Voo = 5V, Ta = 25°CTOMETT,
3) A RFa—lE, AT ASAADEFT ¥ RO |tpry top| EEFSNET,

512 R4 v F VR (E— RUIVERZ)
IRT A= B EHEREN RS 2RI A L7, FRIELBRORWIRY X CTOEHEE L 25°C, BIREE Vee = 5V, Vio = 3.3V IZH

FLETT,
INIA—F T AR &/AME  ERHEME BORfE|  BfL
MODE1, MODEO = 00 F7zi%7a—7 27", SHDN =
GND 5 Vg ~, rY 7 AN OO 31T 70 —7
42 Y N = 4.5V ~ 5.5V 3rh 430 SHDN 0 50% 0.05 011 ms
MPHF — R T D V- supply 723 -8V I[ZETHETD
) ST RS-232 L5 |l X 8-11 22 LTS
RDY N
A FTORFH] MODE1. MODEO = 00 ¥/=/372—7 (%, SHDN =
GND 75 Vi ~, BV v AQE L OMOE /31 7a—7
427 Ngg =3V ~ 3.6V 32k 730 SHDN 0 50% 75 0.1 04| ms
F¥— R 7D V-supply 73 -5V (2T 5 E TORER,
% 6-11
L3 = Vio, MODE1 % GND 75 Vio (Z, MODEO = Vio,
. — RN -
) Eg igg E\Tz%i_ﬁg,imﬁ SHDN = DIR = V|g SLR, TERM_TX, TERM_RX = 711 0.04 o1 .
A e =P 517 MODE1 037, EA= 00 50% 75 R2 ' A H
AR 8 2V IZHET HE TOREH, X 6-12 B IRLTZEW
12 BFHB TS 70— N2 (ZE RO EPE) #55 Copyright © 2025 Texas Instruments Incorporated
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512 24 v F Uk (:E— RETV#Z) (fcX)

INTA=BZEEREER M RRICE AL ET, FHIREORWIRY T~ TOEREfIX 25°C, FBILEE Vee =5V, Vip = 3.3V 2k
FHIETT,
NIA—5 T AL RAME  REEE ROKE| B
L3 = Vio, MODE1 % Vio /> GND (=, MODEO = Vio,
RS-485 4 “#E—k7/5  SHDN =DIR = Vio SLR, TERM_TX, TERM_RX = 72
trere  |RS-2323T5R E—FIZtIVE | —7 >~ MODE1 Ot F78)=y 0 50% 75 R2 2 21| ps
2 I 73 300V (35 ETORF, [ 6-12 B ML T
S
e = 1os. |MODE1 = GND, MODEO { GND 75 Vo ~~, SHDN
t R a0 2t = Vio. L3 = GND. MODEO S x5/ 50% - 2 oal e
Rl s T 15 1250% b A0y Y ETORH, -40°C < Ta s o
PO 85°C, [ 6-13 B ML TZEN
- ‘ MODE1 = GND, MODEQ i Vo #*> GND ~~, SHDN
=i — AN i
. fﬁgﬁfﬁ?i ;J’ZEM, = Vio. L3 = GND, MODEO 175 F A= 0) 50% 4> ) sl e
RS282.LP e e B 7 =5 L250% b FAsmy U ETORER ., -40°C < Ta < H
AR 85°C. [ 6-13 B ML TL/ZE
DIR = Vj. MODE1 = Vi, MODEO % Vjo %> GND (=
o+ v |HEE. SHDN =Vio. SLR, TERM_TX, TERM_RX = 7
N R N7 — N —
trHp_Rs48s ;S;Si f‘b}fj Jﬁgﬁ?** R—7 47 L3 =GND, L2 ® 10k 7 L5 7 Ak, 0.5 1 s
(COIEAS MODEO 75 F A0 20 50% #6> L2 0 50% £ T
WERHL, (X1 6-14 2B LTSN
DIR = Vjo, MODE1 = Vjo. MODEQO It Vio 75> GND
- o+« s |~ SHDN=Vo. SLR. TERM_TX, TERM_RX = 712
~ AL MERR PN — - !
turo_rses | T 435%755?*;& %lﬂf;;%‘i* —F427 L3 = GND, L2 0 10k 7 A4 7 4, 05 1| s
—HR AR MODEQ 175 F 7800 50% 7% L2 0 50% £T0
WERL. [ 6-14 £ BILTKEE

513 R4 v F ¥ _RS-485 RiniEh

IRT AL EHERENES M 2 ICE A LT, FRCRLIRORWRY | T COEHEfEIL 25°C, EIFRELE Voo = 5V, Vio = 3.3V IZE
JOETY,
RIA—F T AN BAME  REEE mRfE| BN

RS B -t % —> | MODE1, MODEO = 11, Vjo = 3 ~ 3.6V, DIR = GND,

R Vior1 = 2V, Vg =0V, [X 6-10 1000 2200 ns
R4/ - BitiEfton#— |MODET, MODEO = 11, Vi = 3 ~ 3.6V, DIR = GND,

o1z o Vizri = 2V, Vi = OV, 4 6-10 2000 7200)  ns
Lo S T it #—  [MODET, MODEO = 11, Vi = 3 ~ 3.6V, VRara = 2V,

RTEN s Vs = OV, [ 6-10 1000 2200 ns
Lo U T B 0 #— | MODET, MODEO = 11, Vjg = 3 ~ 3.6V, Vgara = 2V,

trrz 7 Viga = OV, [4 6-10 2000 7200| ns
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514 24 v F ¥ (W—T Ny o E—RK)
PG A B BB RS R LR, BT3RO RY | -~ CoREHEE I 25°C, BIEETE Voo = 5V, Vio = 3.3V 123

FHITT,
INTA—H T AR BAME  EEEE RRE|  BAL
MODE1, MODEO = GND, SLR = GND, L3/L4 3.5 |-
NP0 50% 75 L2/L1 b BTy d 50% £
TOiE%E, SHDN = Vio, TERM_TX, TERM_RX [Z7 1 410 920 ns
RS-232 L —F Ry F—RT —T a7 Wy T DARF /S 2 A = 15pF, 2
tip Rs232 | DD s AN ONE Eptyw | PPFTANEAT STO R -3kQ, -40°C < Ty <85°C
fising yIHRy 7O E\MODET, MODEO = GND, SLR = Vio, L3/L4 7% E73
BTy FTORIM DD 50% M L2IL1 NEh BN Ty D0 50% T
DEFE, SHDN = Vio, TERM_TX, TERM_RX |7 n— 640 1100 ns
TAvT MBIy Ty OERF v U H A = 15pF, 2 D
DRFANH )T ~TD R =3kQ, -40°C <Tp<85°C
MODE1, MODEO = GND, SLR = GND, L3/L4 > 5 F
NP D 50% 75 L2/L1 S2H Ry D 50% F
TOIEIE, SHDN = Vio, TERM_TX, TERM_RX {Z7u 570 760 ns
RS-232 L—F oy o i | T T AV TSy T 7 ORLRy S A = 15pF, 2
tL Rs232 f| DBV AFIDONIH T PORZAAMTTSTO R, -3kQ, -40°C =Ty <85C
alling YVINERY Y7 DNH T MODET, MODEO = GND, SLR = Vio, L3/L4 375 T2
A=y ETORIE DU D 50% b L2/L1 SH F Ty 0> 50% £ T
D, SHDN = Vio, TERM_TX, TERM_RX [Z7ma— 600 1460 ns
Tar 7 WMy T 7 DA LF v/ H A = 15pF, 2 D
DRIZAH 13 _TD R =3kQ, -40°C < Tp < 85°C
{ ising - T inal~ SLR = Vio, -40 °C <
t RS232 T i T KT lr:BgRSSESECrlslng LB_RS232_falling| 100 860l s
SENRSZ | Doy Aiimbuyy s i -
3218 ADIJVA AF 2— [t _Rs232 rising - tLB_RS232_falingls SLR = GND, -40 °C < 20 250 ns
TA<85°C
5.15 fRAFE
120.5 119
120 — Vcc =33V 118.5 — Vec =33V
119.5 — Vec=5V 118 / — Ve =5V
=~ N9 — 1175
g 1185 (S \
£ ms g 1165 / \
5 117.5 2 116 / S
® 17 = & ]
S 1165 g 1155 /
3 116 5z 115 / /
£ 1155 r £ 1145
€ - £ /
s 115 S 114 7/
" 1145 F 1135 7 \\/
114 113 L
113.5 1125 | ———
113 112
60 -40 20 0 20 40 60 80 100 120 140 8 6 4 2 0 2 4 6 8 10
Temperature (°C) Bus Common Mode Voltage (V)
RS-485 4 “EE—F V(R3-R4) =2V RS-485 & “HE—F V(R3-R4) = 2V
5-1. RS-485 i&URiEH &R & MBIk 52, BB E NI DOREE— RBEEDBF

14
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5.15 A RAVEFE (i)

Current (uA)

40
— Vcc =33V
30 — Vee=5V A
20 //
10 ~
0
-10 —
_20 /
30 r/
-40
-6 -4 -2 0 2 4 6
Voltage Across Bus Terminals (V)
TERM_TX = GND DIR = GND Ta=25°C

5-3. ERHA T DRRET, R2-R1 /AR EVDOBELBFEDOBFR

Current (mA)

5-4. &EEHA 2 DREET, R2-R1 /SR EDOEBELEFEDOMR

60
— VCC =33V
— Ve =5V
0 cc /
20 /
0
-20 /
-40 A
-60
-6 -4 -2 0 2 4 6
Voltage Across Bus Terminals (V)
TERM_TX = V|o DIR = GND Ta=25°C

RS-485 & " HE—N

5-7. RS-485 BRER L EFEE L OBR

— 5.1
4.8 = e ———— 48 SN — Vop=3.3V
42 — S 45 — Vop =5V
4 —— Q42
= 36 £ 39
S 2 36
A 5 3.3
2 E— S 3
= 1 I O 27
£ 24 ||| — Von (Vec =3.3V) ——— S 24 ™~ ~
o 18— VoL (Vec =3.3V) — 5 21
g L= Von(Vcc=5V) . S 18 -
§ 12| ]~ VorVec=5V) T a5 15
o 1.2 ~
06 e o £ 09
0 l== 03
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 =V|o Ta=25°C DIR =V|o Ta=25°C
B 5-5. RS-485 S A /NHABREL RS /\thih&EFR L OB 5.6. RS-485 K54 NEMHNEEE K54 /NHAEFKEDBF
75 3.6
S s4f [
70 =S
L~ s i) \\
_. 65 - P —
€ / 2 3 -
= L~ 2 238 N
- a — Ve =33V
3 // S 26 Vec =SV
2 50 o
s / 8 2.4
? 45 a =
.~ p 2.2 —
= —
40 ,/ 8 2 — —
/ T
35 1.8
3 325 35 375 4 425 45 475 5 525 55 60 40 -20 0 20 40 60 80 100 120 140
Ve (V) Temperature (°C)
Ta=25°C R. =540 DIR=L3=V,o DIR=L3=V|o RL =54Q

RS-485 & " EHE—N

5-8. RS-485 RS A NEBHANEE L BE L DR
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5.15 KR (Fex)
285 8.7
— Vec =33V — Vec =33V
280 \ —v§g=5v 7;8-4 —vgg=5v
. 275 £ 8.1 //
2 270 AN — E ;4 e "
€ 265 c v
= N g 75 ~
= 260 g ., /
w 14
@ 255 -
€ 250 2 69 //
] [=) 6.6 /
2 245 3
S 240 o 63 =
(2]
235 N A d LI P\ —_—
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)
R AT = 54Q || 50pF SLR =V|o DIR = Vo NZAT = 54Q || 50pF SLR = GND DIR =Vo
5-9. RS-485 500kbps RS A /NI B EMY | ABTHYBEEE 5-10. RS-485 20Mbps RS54 /836 LAY /I AETHAVRHLE
ELDmRR B & DBtk
285 — 32
— Ve =33V - — Vcc =33V
__ 280 — Vec =5V £ 39 — Vee=5V L
3 / g L
> 275 o 28
© s L
a 2
5 270 — e S 26 —
E / % / //
I 265 T 24
o —
& g L 7
§ 260 a 22
2 0 L —]
S 255 T 2 —
(2]
24
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 AT = 54Q || 50pF SLR=V|o DIR =V|o SZAT = 54Q || 50pF SLR = GND DIR =V
5-11. RS-485 500kbps K3 A /NEHGEHEL R L DBAR 5.12. RS-485 20Mbps K5 /\GHGEIE & iRE & DOBE
72 80
69 | —| — Ve =33V
// 75 — Vec=5V [ —
< 66 — < 70 —
X = —]
£ I —
S 60 g O —
3 57 3 60
> =
g 54 — Vec =33V g 55
@ 51 — Vec=5V a
o) v 50
S 48 g
L s g 45 T
42 40 —
39 35
0 25 50 75 100 125 150 175 200 225 250 0 1 2 3 4 5 6 7 8 9 10
Data Rate (kHz) Data Rate (MHz)
Ta=25C R, =54Q DIR =V|o Ta=25°C R =54Q DIR =V|o
5-13. RS-485 500kbps EFRE LEFEE L DRk 5-14. RS-485 20Mbps ERER&EEERE L DR
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5.15 A RAVEFE (i)

70
65| — 3.3Vcc_CL = 150pF
60| — 3-3Vec_CuL = 1000pF
T 55| 3.3V¢ee_Cr = 2500pF
é —— 5V¢cc_CL = 150pF
= 50| —— 5Vcc_CL = 1000pF
® 45| —— 5Vcc_CL = 2500pF
3 40
z % =
S 30 —
D 25 —
N | —1 L — -
N 20 — — T | I—
&3 15
10
q
0
0 20 40 60 80 100 120
Input Data Frequency (KHz)
TA =25°C SLR = V|o

W17 DRTA /312 BkQ BERSNTOET, 20T /A%
RS-232 2T2R &—F T

L4 = # 1k L3 M

5-15. RS-232 EFEM L 250kbps E— RDIESERE L DR

140

RS-232 Supply Current (mA)

55

—— 3.3Vee_CL = 150pF ]
50 [ — 3.3Vce CL = 1000pF
45— 5Vcc_CL = 150pF
—— 5Vge_Cy = 1000pF
40 =
35
30 —
25
/
20 / |
// ]
15 =
T
10 |2
5
0 50 100 150 200 250 300 350 400 450 500
Input Data Frequency (KHz)
Ta=25°C SLR = GND

W7 DR TA 7T 5kQ AFFRSHTOES, ZOT /A 2T
RS-232 2T2R E—K T

L4 = ik L3 b v

5-16. RS-232 BEE & 1Mbps E— RDIESEE & DB

2.5
— Vit+ (Vecc =3.3V)

= — Vit+ Vec=5V)
S 225 — Vit (Vee = 3.3 V)
3 — Vir-(Vcc =5V)
<) 2
<
[}
[
£ 175
)
>
‘© 1.5
o
Q
4
N 1.25
DN
o
o 1

0.75

-40 -20 0 20 40 60 80 100 120 140

Temperature (°C)

517.RS-232 L —NDAVL vy 3 )V R ERELEDER
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6 /85 A — & AIEFR

Vio 3750

375Q =

6-1. BIHHE— KA TOD RS-485 RSANEBIHABEDAE

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 500 J__

Generator ]

Vio
0/
Vio Vi
l —— _—— ov
0V or 1.5V tpzh2) —»
— ——=Vou R3at1.5V
1.5Vor oV v R4 at 0V
[ y =0V S1to GND
Input Vo R3atov
Generator R4 at 1.5V
S1to Vo
- = Va

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

RTERM,RX = Vrara/ Ia RTERM,TX = Vreri/ ly

6-9. RERIEH DR E
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RTERM,Rx = Vrara / Ia

TERMRX A ~~~~77~ 50% ===~

Rrerm_tx = Vrari/ Iy TERM TX Ao——————- 50% — — — — —

6-10. #IHIEHD R A v F > FHE

Vio

8

nF

SHDN | T & s
| 8V > o =
I I I [ I [ I I T
! |32} 1311 130} 1200 128} 127} 126 125}
! : :
v+ ! trov |
—
| o
: | Ve ! 1] 241 R1
V- |
| L 7] %) Re
5V Vce corner } ,,,,] -
-8V | L2 L,é] 22 1 NC
L3 | 4 THVD4421 217 GND
PER %] ewa%
NC [ 6 19} R3
Vo Ne (7 18] Ra
GND [ 8 T Ve
5% Ve J__
SHDN
f
| [ — [ — L [ — L [ [ [
| x o -~ o
| [1d x x
vr ! thov | » & o a 7 & 2 |8
l—————— o 0o s S |z
| = = o 4 €D
| 100nFE E

3.3V Vcce corner

—
§l—

K6-11. vy b U5 RS-232 LT 4 ETOEM
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100 nF

1opF 100 nF|

Ve

1uF
100 nF . I . | , T I
g = 85 o6 o5 = =
32| (31 is0] |20 |28 l27] fe6] I2s]
Ve [ 1] 241 R1
Lt 7R
L 2|NC
6 iE THvD4a21 5] o
4 = eND:J
NC | 6 | 191 R3 B
NC [ 7 ‘[:@1 R4
GT L8] P17 Ve
§9§ %101 :111 :12‘ :13‘ %14% 15| %163
r x5 2 X 3
88872 2p
S =
l = S B oE
v \ I S = l
o o I
= = v,

MODE1

K 6-12. RS-232 2T2R E— K5 RS-485 £_EE— FBLUVRBICYI U 2 3 EH

10 T
R
8 =
R i Bk
132 131) |30,
T— - T—

Vee [T [24] R
12 23] R
213 227 NC

—2

!

'L: J. THVD4421 V’;{}
j -
|
J.
|
|

r—=1
Lo
rs
=
r—s
LN
r
Vo L &
r-s
LA
rs
=

SLR | ©
DIR

TERM_TX
TERM_RX

100 nF

:ngODEO

I—MODE1

Vio

Vio

i
i 0.5% Vo
I

|
|
|
|
! trs232_1p
| |

—

K 6-13. RS-232 JL—F /Ny O M SIBED RS-232 2T2R E— RADYIY # 2 B
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+ o + | !
+ N o - = N
> O > o o O
[t T S A Bt R A vt Bl T e |
132 [31) (30 29, 28| (27, |26 |25
A . . . . A . .
Vio
-1 g |
Vch_1 _2:1JR1 | :
| -
- - . 05"V,
tl 2 23 |R2 05" Vio o
[— = a f |
R2=10k __ —— | !
2l s 2 Inc MODEO | !
[ L2 | |
— S S |
- 3l 4 21 lenD : |
— L —J |
THVD4421 |
— N R |
S 20 1 GND I toro,_ssees e _posss!
—— L —J < ' < ’
= | Von |
nel 6 19 | R3 ! !
[ L= | |
| |
Nl 7 18 | Ra
== F= [ [
17g 7! L2
ono! s | 17 Voo
T T T T T T T T T 1 T T T 1.1
19, 110, Ty 12 13 14 15, |16
| S— — o — o — o — o | S— — o — o
€ £ 2 5T 2 B B B
» Q a a | | ‘%
o Q = = 73
= = i g
| 5] = l
Vo Il 100 nF
Vio Vio
— ~ yo — . ‘ﬁ -
B 6-14. RS-485 D "B O ¥ "HEE L UVHEADY Y B2 K5
Vio
| |
0.5 % Vo 0.5 x Vo
DOUT (R3, R4!
DIN (L3, L4) ( ) RS-232 output Input
Generator

C

ton !
l—»!

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.

B 6-15. RS-232 RS A /NGHGERE, /NIVA AFa1—

Vio
DIN (L3, L4) DOUT (R3,R4)  Rs-232 Output
— Input
Generator SADN P
R. C
— Vio
- tTHL tTLH
RS-232
Vo [P — <«—>
_ 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. SR=8V/ (tm. or tny) -3V Voo I

B 6-16. RS-232 RS54 /N R)b— b—F
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3V
1/15v 1.5V
RX Bus Input ROUT Buffer (L1, L2) Input =
(R1,R2) '

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 Vor

tr 232 | | tr_232

[ E—
B 6-17. RS-232 L ¥ —/\GHGERE. /NIVA RFa—

V'OO oGND 3V
Input 1.5V 1.5V
| l oV
RX Bus Input R |
(R1, R2)

+/-3V

tpHz | tpzn
(S1at GND)_’I :‘_ _’: — (S1 at GND)
I
I

Generator

I
(S1at Vio )_’| - — :‘_ (S1at Vio)

as 0.3V | I
- Output _—
A. C.includes probe and jig capacitance. utpu $ 50%
VoL

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

D. tpz. and tpzy are same as tgy

B 6-18.RS-232 L' =N A R—TNELVT 4 AT —T)VER

VOLTAGE WAV EFORMS

Copyright © 2025 Texas Instruments Incorporated HFH 57— RN (DR Sh#) #8545 23

Product Folder Links: THVD4421
English Data Sheet: SLLSFSO


https://www.ti.com/jp
https://www.ti.com/product/jp/thvd4421?qgpn=thvd4421
https://www.ti.com/jp/lit/pdf/JAJSOM2
https://www.ti.com/feedbackform/techdocfeedback?litnum=JAJSOM2A&partnum=THVD4421
https://www.ti.com/product/jp/thvd4421?qgpn=thvd4421
https://www.ti.com/lit/pdf/SLLSFS0

13 TEXAS

THVD4421 INSTRUMENTS
JAJSOM2A — APRIL 2024 — REVISED MAY 2025 www.ti.comlja-jp
7 SH4HEREA
71 =

THVD4421 (%, RS-232, RS-422, RS-485 D& WG AV R —h 5, BEM TR ER~/LF T aban b y—n
T ZOTNAAE, 2 DDRTUAIVEE 2 DDOL L — 4L TRY, 2T2R RS-232 R —h EHL £, iz,
ZOTHNAAZE A DDOITUAIyFE A DDLU —A"ARNESH TR, - HER " HO RS-485 K— A r—7
JUZLET, MODE JBRE UKD, 7abaL DA A RB LYy EUBILEO B — D2 Rk 4% A TEHIIIC
RUET,

ZDOF RARZIE SLR BV, RS-232 & RS-485 |2 2 FEIHD i K FE % &I i T&E4, Zhid, BEEEN 1
DT A AETRIE AL LT, 2 B LI e 7 7V r—>ar THATES0, AT, $, hbDF
ISARL R 1O BIFEY Vg 22 THY, 3V ~ 55V OAREEERLIZ RS, 1.65V ~ 55V OF V)L A
PH =T A RBEEHMEEBTEET,

T2#ETOY S
T N B R
|
|
|
| Power
' Vec Supply
! GND
: Charge
| Pump
|

L1:L4
: Vio
H| -
| SHDN A4
: MODEO
1 MODE1
Control
| >
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| SLR
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b e e 2
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7.3 BRBESREA

7.3.1 IEC ESD HLINEFT {REHEEZ B

P ESD R 1T, T R_RTORTL T —3 NR B (RIAANBLOL 3 — 1) % IEC 61000-4-2 (2 HEHILL 7= #4575
S (ESD) BB T £8KV ET, TS COBIEE—RT £15KV (%) ETRILET, RS-485 E—I
D/RATA 1% IEC 61000-4-4 (ZHEVY, Hie K +4kV OFEKA Edm I (EFT) (2L 2 HVET,

7.3.2 fREBMEE

THVD4421 D/3A B, 16V ~ +16V O ThHH WS DC HEIAM N OIRESN TWVET, RS-485 E—RT
1%, TIAJEIA-485A HIFIZHENL T~ 5728 | A& IE £250mA IZHIFRSET, RS-232 E—RTiX, NADE N7 Z
VRIZHERET DA REMED D D3 T VAITIT, +60mA OE IR E S E T,

T AT =L Ty b RGERRE LSS LTI Y IR B B ) 3 R R CEE AR DY Toppn AL
VAL REBRADL AL TF T DRIANEL =N TF =T VINET,
Ve &EIiE Vio BIROM 7 IZEFIKREERENHVET, ZAUTED W OERPLL EAVEREEAL v a/L %

kRl EIz, SR EL =N a Yy W) BBER O BRENRRE ICHERF S E T, 3 7-1 12, BRL L OIESE
R FUHICBITDT A AOBEEE R LE T,

xR 71. EFBEEXR
K455 Ly —H

RS-485 E—F D4 . DIR 3L |RS-485 E—RD#4A . DIR BL W
L3 AMCEhkESNET, (R1-R2) A1E7-1% (R3-R4) A Sy

Vee Vio

> UVvycc (315 1) > UVvio (326 L7sh)

RS-232 =—FD#FA1E, L3, L4
AN oRESNET, v hs
vy B—ROEAIE HI-Z

IZEVRESHET, RS-232 E—F
D%E . R1,R2 AL~ TRIE
SNET, vy MUy E—RDY;

A\ Hi-Z
AV —Z A RIE
EALE =R

<UVycc (35 Faw) > UVyio (325 Ea0)

> UVycc (3t Ewh) < UVyio (325 F ) EALE—F R

< UVvcce (7t Fam) < UVvio (s F2) A E = A A —H A
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7.33 L>—N1NDZ A/ E— T8

THVD4421 @ RS-485 @)L 2 — %, LLF OB R TRATHER /N 2AREEI 05 7= — 7T,
o IRTHDEERHRRIRE D A —T 2 SNRIRKE

o =T NAPHEEL VAANT NEVNZERRLTZEA R E D, EK LT Rk

o NALEDORTANRNNT VT 4T IEREIL TUOZRNWEEIZRAETET AR L N RRHE

W NDOGEED, ZEIL Y — NI 7 2 —7 nyyZ HIGH JREEZH L., LY — O I REIT 2BV DT
LET,

Ly —D7 2 At —713, ADJOAREFHNZ OV DEE N E ENRNIIIT, L — DALy an b aed 7'y b
HIETRERBSNET, RS-422 3510 RS-485 Bk (ZHEHL T 51213, ZZENAT) Vip 28 200mV % EEIHEX (T —
173723 high (2720 Vip 28 =200mV % FEISEE T low (ICHI T2 X0 ERHVET, 7oA/t —TEREZIRE T DL
TN NTA=ZR V1h+s VTH-s VHys (VT1H+ L VTH- DIEID 53 fﬁﬁ) T, Ly — BERERICRT IO, ZEE T -
200mV z FEDEFITL S —SHAMELRD | ZEBE 575 200mV & LD EF L — S H AR RSV ET,

ZENATME SR ERIZT W EE AKIREL T Vige ALyl R ERID Lo — N2 HIGH 12720 E9, ZE# A )
73 Viys £0BE< Vigs EOBIEVEA DL, Lo — A H1E LOW SREEICEB L £, LiAts T, SRR AER O
I//——/\]\jj@/%Xﬁﬁﬂ j: V/‘—/\ODEXT) /Xfﬁ VHYS L VTH+ 0)1%‘7\]3 ™ iﬂiﬁ—

7.34 EEH> v D> E—F

Z® SHDN BV % low 1258, TAAA AT vy M —RICBITLE T, ZHIET A 2D R/ NEEEE—RT
HY, HEBRITIELET 10A T, ZOT—R T, T_TOT oI NT 1—7 VENET,

7.3.5 F>F v 70U Y B L aTFEAR G

THVD4421 IZ13AFR 120Q @ 2 SO 23HY . 1 1% R1/R2 OumiZ, B9 1 1% RS-485 =—KR?D R3/R4
ORI HOET, F 7-2 17T I, Wi OEEIUIE L 2 AL AR —T N EET 42— M LET, KT
ANFEIL T — NORBEIZBHR L, W ORISR E A R — T NV EET =TV TEET, RS-232 L —T /1y
7. RS8-232 2T2R., RS-485 /L —7" w7  BIRALBIOY—~/L vy My B—RTiE, 4712720 FE 3,

R71-2. 7 F v THEmBREDR

=Bk FINAR E—R BerE "%
TERM_TX = Vo e R1 & R2 O T 120Q 734 % —7
U R1/R2 D #SILT 7 AV N T
TERM_TX = GND £-l37u—F | . . . R1& R2 ORT 120Q R7 4t — | AR THET
s B THE—R .
e 7w
TERM_RX = Vo PR R3 & R4 DT 120Q 734 % —7 ‘
Ud R3/R4 FID#Si1ET 7 /L T
TERM_RX = GND 7-i370—7 | , . R3 & R4 O T 120Q "7 — |7z TOES
e BTEHE—R .
AT 7
_ . R1 & R2 O T 120Q #34 %—7
TERM_RX = X, TERM_TX = Vo |} " &E—R o . . o e CEE—RTIE, TERM_RX 1%
- - X — Don't care T&Y, TERM_TX Tk
'IG'I'E\IRDM_RX =X, TERM_TX = R ;1»& R2 DRI 120Q BT 4= |y, g s 5O\ vt

FoF o7 120Q KRBT, XA U O RFEEEM B L OVEREIC LA BB /RIS A IR EFEN TVET,
M7 a7 BRI HRP T A R 2 ARG L. DC 15575 20Mbps 8 5 £ TO/RAE B OIRIECA AR A 5 2 8
/1/0
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7.3.6 Biffr—5 L—F

THVDA4421 |3, A/ — L —IMlfHl (SLR) B 24528 T R £/ 13 m# D RS-485 :5 LU RS-232 77—
Tar THEATEET, £ 7-3 12, Ab— L—MilEEREZ RLET,

£ 7-3. 2)b— L — HlHBEDR

fa B ke KA1 [ Sane =A<k

SLR = V| RS-485 D KENFEHE = RS-485 O i KENMFHE = RIAASHINCHASNDT 7747
500kbpsRS-232 & RGO K E 500kbpsRS-232 & — RTORKE) | 72E A — L—MlR, ZORRT
VR 1% 250kbps T3 VEME 1% 250kbps T 1Z. RS-485 DL — 32D/ Uy

F TN N =T ILENET

SLR = GND %7/-i37u—5 47 |RS-485 Dk K EHE = RS-485 O KB B = RIANH S DAL — L— MR
20MbpsRS-232 E— R TO R KH | 20MbpsRS-232 E—RTOKKE) | 71—,
RIS 1Mbps T YE#E1E 1Mbps T4

RS-485 - " HEBI A “HE—FTIX, IK#EET—F (500kbps) DL —/N RREFHTHE BIO /AKX 741
BV T INAIRRICIRE T AT — 2L Cito TIEIRSND FIREME DS 8D L SADDL D & JEE /AR 7SIV AZ T
5729, SLR % Vo IZEREL Tr—/ 3R 74V ZHEHER) 72 800kHz L0 @O EEL D NV 2% RNV CEH LI L E
—g—o

7.3.7 BN —T/Vv 2

THVD4421 (21, RS-232 FID5ER 722N —7 Ry TE—RFRHVET, ZOT—RIE, NAHIIZNEHTIAAS
WHERBLET, 207, 7 —20RaYy 7 ANDPBI VSNDHEASRTEL, vy y Y Ny 77 HIIICRMRESIVET, Zh
[ZED MCU (Zeyy s Ajbuyy 7 )& L C (aRvs 2 L —T TR D) N AR OFE E T EE T,

RS-232 /1 —7/3y 27 £—RTid, L3 1T L2/R2/R3 (TS, L4 1E L1/RA/RT TSRS, R1 7275 R4 £TD 4~
TONRR LTI T R~OREFEE RN TEHEIITRVET, RS-232 L —7 v 7 E£—RE, 40°C 75 85°C ~DJf
PHIREE i STk S, RS-232 2L — 7" w7, r—7 VTSIl D /) — R Th->Th, /—R T3
ITCEETH =T NI PREITINTODEIEL, VAR /) —R13 RS232 A ETifb iR T HZLILTEER A,

7.3.8 RS-232 FF+— K> TEAEE

THVD4421 IZIX BN TR /A XD F v — R T MNERSITEY, RS-232 5 5 HO KN N EEEZ AL TEET,
FX— R, EEEEHEREE., 3.3V £721% 5V @ Ve BIETIZENENEILEEAFF £5.5V FoiT £9.5V IZFR
DA N—=FTHERSNET, Fr— R 71T 4 BN ETIvr 20T oY QEOTIA T avF ot
2HDOAN = AT oY) BUETHY, RS-232 ZH—ER CEESE 22N TEET, RS-232 Frv— R
OEEIZRE T2 AR OV TR, 7R 2SR TLIESN, RS-232 N7V v — DL ELT v— R 7|
HOEIET 1%,
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7.4 TNA ZADWEET— R

. & e = L& s
S O o &) > >
r?'l rg" r—>" r—n- r—n- r—n- r—- r—n-
132 131] 130] 29| 28] 27| l26] |25
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Vee | 1] ] ig ' | 24 ) R1
° I

-—— I - -
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7.4.1 RS-485 {26E

RZA/N A2 —7 )L B DIR vy high DL Z#iH 7 R2 BLOR1 X7 —X AT L3 OrYy 7 REEICHEVE
9, L3 TrYvZ high 1I235&, R2 1% high 12720, R1 1% low (2720 £9, Vop = Vro — VRt ELCEESNSZEE
FFEETETT, L3 28 low DX, HIRIEIZIZ/20 Fd, R1 28 high, R2 (% low, Vop TR0 E T,

DIR 75 LOW D& W7 OHINT@EAL B —F AL ET, ZORMTIE, L3 oayy 7 IRkEIXERSfR T9, DIR
NI TR ~ONER T NE DT ARPIRH DT A =T DOFEFICTDEE RIANNEIT 7HNVNTT 4 2—T 0 (5
AL —F R IZR0ET, L3 BT Vig ~DWNE T AT o 7 EI NS 57280 . RIANRBA =T N DL A —T
YOFFITTHE, HTR2 1T high (2720, R1 I low (2720F 7,

xR 7-4. FSA/\BEER

AS PE 7 "
L3 DIR R2 R1
H H H L IN2ZT 7T 472 HIGH [ZEREL £4
H L H IN2ZT 7T 472 LOW ([ZEXEN L9
BAE—H | mAE—H e
X L % w2 RIA 03 %)
X gy | BTSN BT e g e o T
e H H L FIAIVITIIANRZET 774712 HIGH 12ER
A7 BLES

T4 _EHE-FEREZEE-FOM T THLTHY, TERM_TX, TERM_RX, SLR B> OIRBEICITEAFL £
/1/0

A2 HE—RTIE, SHDN 7 high 7256, LY — N TEICA R —7 L TF, FHE—RNTIX, L' — X DIR = Low /
Ta—7 47270 DIR = V| b7 4 B—7 W70 ET, Vip = Vro - VR1 £721E VRs — VR ELTEFRSND ZH)
ATJEENIED AT ALy 2V Ve & EEIDE L3 — "D 7] L2 13 high (12780 FF, Vip MAD AT AL vig
JVR VTH- ZTREDE, Ly — SO L2 1T low (2720 ET, V|D B VTH+ & VTH- @Faﬁilbé%é\ u'ﬂjﬂiﬂ?”'ffﬁ‘o

¥ ZHEHE—RNT, DIR 2% high &6 L — S NTE AL E—H AT, Vip O RESEMEITERHR T, Ly —
ATIOREASAT ALY | 8T 2= "B Zb ISzl & (BR), A FA L DB LI LE (), £/
VZSADT I T4 TITBRE S I TRNEEX (T ARV SR) 37 = AL —7 High 12720 F 7,

# 7-5 1%, TERM_TX, TERM_RX, SLR B> OIRREICBIR 72 A% TY, RS-485 £ —RTlix, TOfhouy v s
L1 1% high DEETT,

&R 7-5. LI —/\HiBER

ZBIAT Hi7
Vip = VR2 — VR4 (#ﬁ:i%b‘}") el L2 Kehe
Vg3 — Vg4 (E_EE—F)
VTH+ < VID H ﬁ?}fi/ix% HIGH TZELET
V1h- < Vip < V1h+ ? RIED/SAIRRE
Vip < V1h- L Hihie /"2 % LOW TZIFLET
**_ﬁ%_f\f@ DIR = Vo DA LI — T EHE—
X DIR =V|g TEA¥ e N
2 FCT1—701
F—T" Bl A H T ANt —T N
[5E AV S H TV —T NAHH
TARV (#&i) 73 A H T ANV —T AT
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7.4.2 RS-232 {&6E

RS-232 =—RTlt. R % T 4 —7 /95 )577%1E. SHDN B> % low (LT v b Ty F—RICBITTHZE
T9, K743 L3, L4 D A1y high (2758, RT3 71 R3, R4 3 low oA DTFv— AR 7 H T V- F
TEAEh S ET, FIA3L3, L4 DA ZuT Y7 low 258, RTA3MH )1 R3, R4 73 high 2"HIEDTF v— R
W) V+ FTEREIESNE T, RTAN aPloZ ANOTNVT 7 b Ioay vy 7 AR 7a—7 40 7 OFEFIT/2>THD
%A RTA/SH 713 V- 1IZIED»»> T low (ZERESILET,

RT7-6. R /\HEEX

AF AX—T )V HA .
L3, L4 SHDN R3. R4 =
H Low (V- [ZBKiEh) Rigay 7 COMmEEBE
L H (V+ L Bish) AER Dy 7 O EEE
X ] iy | ST %—F@;);x ; RX T £ —7 Lz
R gy | AV NI AT N T v T INDT2D | T 74V T
A7 H Low (V- [=FE)) I 1 low (ZBRBYS I E

# 7-6 1%, SLR B DR BEIZBIRZ<A T T,

RS-232 LY — DA LY —SDORAANPALD ERYAL w2 a/LR Vg, & EESTC0DE, WG 5% ELIZrY
w7 AN low (2720 ET, Tz, Li— N RRANBNLE FROAL v a/VR Vi 2 FRIDE, T D% EH Ay
w7 155 high 1I2720%9,

RT7-7. U—/\BEER

RS-232 S2AF) =AY et
Vire (R1. R2 DEFF) L1, L2 °
V|T+ < VIRx L SEa Yy 7 COEHEE
V. <Virx < VT4 ? EN OV SN
Virx < Vit H NlREY 7 TOE R
SHDN = 1 ‘ .
« I = N2 o | Sl BTy — S
i ; =7 AT,
I —TF AN A H TxANE—T ~NAH T

# 7-7 1%, SLR B DIRREIZ BB 72 BRI T,

7.4.3 E— R&/6d

& 7-8. T— FHlEHER

MODE1 MODEO B/EE—FR Kk
L L RS-232 V—T7 w7 Fr—Y R | L3 1E L2/R2/R3 12, L4 1% L1/R4/R1 12
WAV VEN- REELSNTOET | KBEhET
L H RS-232 2T2R =—R, F¥y—Y iR |2T2R ©—FK, L3, L4 | RS232 R A/
NV VHN- RLFalb—hShEd | ouPyZ A L1 L2 3oy T
+
H L RS-485 : " EE—N (Fr— KT | L2 1L RX rYw i ATF, L3 Xk T4
13A7) NuaYys AN R1R2 IZZNENNZ
R irds L OBER sl -
H H RS-485 42 " #E—N (Fr— Ko7 |RIR2 [T L O EEDORT A /3t
A7) 7. R3R4 33 dads L O HEDOL S —
S RSERS

Copyright © 2025 Texas Instruments Incorporated

BRI T 37— N2 (DB RO ADH) 785 33
Product Folder Links: THVD4421

English Data Sheet: SLLSFSO


https://www.ti.com/jp
https://www.ti.com/product/jp/thvd4421?qgpn=thvd4421
https://www.ti.com/jp/lit/pdf/JAJSOM2
https://www.ti.com/feedbackform/techdocfeedback?litnum=JAJSOM2A&partnum=THVD4421
https://www.ti.com/product/jp/thvd4421?qgpn=thvd4421
https://www.ti.com/lit/pdf/SLLSFS0

i3 TEXAS
THVD4421 INSTRUMENTS
JAJSOM2A — APRIL 2024 — REVISED MAY 2025 www.ti.comlja-jp

87TV —a RE

PLFOT7 77— a i AERIL TR R A ANV A OB AREIC S ENDLDO TR, TR A2
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BERROBELTHIBIL QO EIZe0ET, BERITE T ORGHEEEZRIEL T AN HZET, VAT A
DREREAFER T DML N HY F T,

84 77U — 3 gl

THVD4421 1%, RS-232, RS-422, RS-485 O W@ AR —h T bEEM~ /LT 7 aba vy —_Tho, I
R T — X CTEET, T—F BT, SESFREET R CTEET, ZOT A AT, Llaxs
Z2aFHLTRA S Y — A bD RS-232 i[5 — e~ /L FRA 2k RS-485 W ER— M TEET, ZOT
AL, RS-485 /X2 412 120Q OUIVIE X AIRE#&ImEHiZ N L T\H72) | RS-485 *v Ny —27DHf] /—RE
TR J—RCRILT AAAZFEHATEET, T AR RS-232 E—RIZH SN C\bEx, RS-485 A% &
120Q #IET 4 B—7 /L&, RS-232 @E I T L A, RS-232 BIEDHG. Fv— R FEL L —R RAD
vy EDOT TR AD 5kQ BT ASA RISV TWET, 20 5kQ LT+ — K7L, RS-485 E—R T
XEEICT 42— NN ET, Ab— L—REIRE VN B SN WA T2 R 7213 R D RS-485 LY
RS-232 7 7V —ar CRICT ANA Z&fF H CE £, BIKIEE B DML ERES . AT 31 2% SHDN b % 1f
LTory MUy BE—RICBITCEET, ZNOT N TOREEEICED, ZOT SARTIEFICFTIRT, SESERT V7
—ar OESRICHE L T ET, KERIKPLOWNERIZEY, 74 A7) —hFEE 2T PCB O HEfE % KigIZHI C&E
7

82 RK&XMETF V-3

RS-485 /A, RNR A —T L ENFNCHE T HEE DT — RN TR EN TWVET, TAV DR ZRET D720
W2, & —7 N ORI P Ry TRIGLET, ZOBIOMEIZ, 7 —7 VORMEA L E—X A Zy E—FLET, =
OFRITWFFLERLFEIT I, —RICE WV — T L EIChl>TEW T —% L— e EBRTXE T,
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L2 DIR L3
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Vio Vio

MODE1 = MODEO

Commander

Responder

K82 £EFSI—NEFERALEEN/I RS485 1y b7 —4

THVD4421 (%, Xy U —7 (F"HFEHELe " HFH) T XTO/—F (=K J—REREFHR-—R) oM CHEHcEE
7, ZAUE, 7S AIFX MODE1, MODEO £, TERM_TX, TERM_RX B AZHASWTHER CTELH726H T,

F7- . THVD4421 1X. 2 2DTFAY RTANR, 2 DDFAL L —3 RS-232 VYT NVBER—IMAR—TILT5H57 2
TN Fr— R EIELEH L TCOET, ZOF AR L, FERMEREZ P e —F L U T LR—k aRxZZOMDE
KA —T oA AL CTHEBEL 7,

8.2.1 Rl EH

RS-485 1%, EHEEE RN — 7Tl LT- B R E LM THY, R, T L—b, /R ESFE F B Ao
MRIEWT U r—ay TEHTEET, RS-232 13 RALE V— BAUR TFVr—aOF RSy 7 RoMERRICH LT
WET,

8211 57—% L—hENRRE

T2 L= =T VEOMIZITHRRRHVET, OFD, 7 —F L= @R dE, F—7 NV ENELIRDET,
W2, T —H L—RIMELR Db r—T VENELZRDET, 1IZEAE D RS-485 A7 ATk, 7 —#L—NZ 10kbps 7>
5 100kbps O#FiH THEASNET A, — DT FVr— a2 Tik, 4000 7 ¢ —hLL LD HHEETH K 250kbps DT
—HZL—FRROONDEENHVET, He K 5 £201F 10% D/IMEBL v F R THILET, IR WA EH T E
R

T =2 B LSRR I HEGE R AN 0 I WS R0 B BT T D ME S N SN E IR, &6
[T —HL—h (%D, THVD24xxV DA 1% 50 Mbps) HE 8L A GE T,

10000

I I
5%, 10\"\/, and 20% Jitter

c \ N\
£ 1000
£ Conservative \ \
=2 . .
E Characteristics \ %
(]
a 100
8 \

10

100 1k 10k 100 k 1™ 10M 100 M
Data Rate (bps)
8-3. y—TINVRET—% L — ML DBIR
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HLENHVET, AXTIE KIS TRV TA U ERLE T, AFT DOESNELRDE . KA 3A9 5l RENE
DHVET, KR TARTA L EL T, AXT DEX[IES, DEVEEBIEIL, RT3 5 _ ERVRER O 1/10 Fii
T DHERHET, 2k, K1 IR T I, W AZ 7 DI KENELIET,

L(STUB)SO-1 xt.xvxc (1)
ZZT.,
ot 1E. KTA3D 10/90 DLH _EA R ¢4

o cIIHDESE (3 x 108m/s) T
o VI =T NVEIFN —RADEFHEE c DRMTR LD TT

8.2.1.3 NADAT

RS-485 k&1L, HEHLR T A8 32 D 2= M (UL) 2B TEXHMLENHLZEAHEL TWET, 22T 1 8
D=y MMIIH 12kQ OAfA B —F L AR LET, RS-485 - " HIBLOE “EHE—RND THVD4421 7 /31
A1 18 UL For s — R THERLEN TWATZ -7V ~ 12V DRIFEFFHN R ESILTWDEE . JK 256 DL —
TR CEET,
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8-4 |Z THVD4421 ©OT7 7' V/r—arv i arLET, T3 AO—F ORI, TXToOrYyr Erndby, 69
—FOMNIFIASAADOE L B0 | & T Vo —a ThOTa—A)b— LA TR A RE T,

FRTD Voo BIRHE TR, JIET BT SR BV OIS WWF THY TV Y a7 oY 4 RlE S5 BB Y %
9, RS-232 F¥— R 7%, 100nF OF v— Ko7 a7 030 3.3V BLO 5V D Voo TEMET DI %S
nCnET,

100 nFj |
11 i
il 100 nF
3V to 5.5V 100 nF 1 uF
) ] 1
+ & 3 r o< & I 3
> [$) > 8 8 [$) > >
32 31 30 29 § 28 27 26 25
- Vo | 1 24 'Rl +—p
- 1l o2 | 23 [R2 ——»>
L2 3 22 INC
9 Lo ] I
o S
o 3
3 — 3] 4 21 | GND 2
(@] | | c
= s o
= THVD4421 :+—H| ©
(O]
o [ T o
w 4+— L4 5 20 ' GND %)
= e A »
C 3
© m
©
NC: 6 19 'R3 —p
NC! 7 18 |R4 4——Pp
4——OGND! 8 17 Voo —»
9 10 1 12 i 13 14 15 16
o x o - o x x z
@ o a a > 5 T, 2
o o E = @]
sw = = i i
Vot—0— ¢ w R
S
: 17
)
— 1.65 to 5.5V
From MCU GPIO
BJ 8-4. THVD4421 DRFMLZT TV r— 3 VEIER
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823 77— 3 2 HIkR

L

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

8-5. 250kbps, Vcc = 5V T?D RS-232 K54 /XD

‘-. 2.0vHdiy Bl0G } EE® /16 Wm.unwn 50G8ls  2000p
- soven 106 Triggered avte | gy Sample 1
SZER = 5kQ || 1nF

VCC =5V
1Mbps SLR =GND

8-6. 1IMbps. V¢c =5V T®D RS-232 K5 A/ DK

v T

]
\ / \
/ | \ 1
/ - U
= e = | (B e [rome 1 o b By e ey
Vee =33V 2B T = 5kQ)||2.5nF Vee =33V Ry = 5kQ||1nF
250kbps SLR=V|o 1kbps SLR =GND

8-7. 250kbps. Vcc = 3.3V TD RS-232 K5 A DR

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

v T

v

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

8-9. 500kbps. Vcc = 5V TD RS-485 K5 /"D

— L . L
B 2oV 500 8,106 e 208y l 2.0usldiv 5.068/s 200.0pslpt - 20k 500 8,106 50.0ns/div 5.068/s
€D 2.0vidiv 500 8y.06 Triggered Auto | zyn Sampla 1 D 2.0Vldiv 500 81.06 R Sample 1

200.0ps/pt

I
EeEm / zev
Triggered o | g,

Voo =5V K5A/3£1fif = 540]150pF
SLR = GND 20Kbps TO Sk

8-10. 20kbps. Vcc = 5V TD RS-485 K5 A NDifH
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R EEELEEE LY
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8-11. RS-232 °5 RS-485 E— RADRAS v F U Vi

e e
, L
Vee=5V L3 = 1Mbps & Vee =5V L3 =GND
SLR =GND MODE1 i 10khz T/ /L SHDN R/ /L LEL
snET e

8-12. v v MU VINS RS-232 E— RADE—K R4 wF Y
OB

BIRICE T H#HEIE
TRTOTF—4 L—hEER

AL CREEMEO®mVEIEEf RSO0 BIRE O TELETEICEIIyy 30T

%%EE%LT\ KEBWRET TV T HNENRHIET, Voo DHEGE SA /3R av 7 U 1uF. Vio (£ 100nF, V+
HIEV Fr— R EPIL 100nF T, 2RISR T, C1+, C1- ¥ f-[#], BXV C2+, C2- I F-Miczn %

n 100nF DFv— BT TIAF AL F U 2 SUBETT, Ve = 3.3VE10% DA, V+ & V- D

2%1 T +5.5V & -5.5V DT

ES(ESE A

WXzl —hShEd, 77V —ar TCINED KEZ: RS-232 H 1 EBEN LI
AlELVH E V- 295V ICLFal—ia 8N TWA7D, Ve = 5VE10% ZHEEL 97,
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841 LA 7D FDIFA FZ1>

EUECEBEMEO RS )= NG CIE, EEEMHRRE CRAET L AIREEOH 5 — VB ENLIRE T D721, Z<D

Bt SN OB ELRE T AR T 50 EAHYET, THVD4421 1L, IEC ESD HBL O EFT fREFHRER W<

DI=h  TTVr—ar N [EC — VRl LB LW A I, AR IS RS LB 2ROV ATREME RSBV £, 2hb

DIBPENTIENN IR BAHEE (K 3MHz~300MHz) 24525728, PCB f% G & B LA 7 b iE4 5 4 A4 80

HVET,

1. SN REE RN 2 S ax 7 ZOIEIZELEL . /A X PEDER BRI ASTE T 202 L ET,

2. Ve BLOIIUR T —C % EALCARA U X 72 A HBILET, @B BRI, i/ hCide, 1~
B DN /N T&;é/\x TIBRETDEM N HHIEITIERE L TIEEY,

3. EFHOFANCIT TRED M ARG L ET, WIEERAE SOOI B S TRET A ATEES
H2RNTLTZEN,

4. +7 =D Ve, Vo V+H V- EATTELETEWT Iy 7V av T o amALET,

5. ERET AL FZ I8 A MbT B0 Ty T VT ar T o R #ET SAAD Voo BLO TR IZ
Wil el 2 SO T EAERLET,

6. A7 TariL T lEANUNMEIINODTA D /A RXETEFIRT D120, flE7112 1kQ~10kQ O T
YT BIOT VAT ARGIE AL ET,
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9.2 R+ AV MOEFIBEMEZITMSAiE

R 2 A D EH IOV TOBINEZ T EAITIE ., www.tij.co.jp DT /A AR T 4 V2 % BV TLIE S, ] 27
Uo7 U TR D8, BRINIZT X TORBFRICEAT XAV AN HEZ TIRAZENTEET, ZHEOFEAIC
DWTE, BETSNIZRF 2 A MG EFNTWDUGETEEZ Z B T2,

9.3 R—k-VUVY-X

FEA A AL AL AT E2E™ PR —h e T4 —TF AF. T =T BRREEF A DRI LR T AL e A%
— MDD EESHZENTEDGT T, BEFORIEEZMRB LD, A OEMEZ LIV THIET, it T
T X R R AR D ZENTEE T,

Vo 7ENTNWDa TV 0F, BFEME IV BUROEFE LSO TT, INBIET TR A AV LAY DL
BEAHERL T D TIZRL, T L TR R AL AV LAY D BIERA KM LD TIEHVEE Ay THFH R ALY
ALY OER G EZRLTIESN,

9.4 B5{E

THxY R AL AV ALY E2E™ is a trademark of Texas Instruments.
TRCOBEEIL, TN T EEIRELET,

9.5 BRESMEICEAT S EEHRIE

ZD IC 1%, ESD ([ZE > THHR A AREMERHVE S, TF A AL AV LAY T, IC ZBFOBIILF ICHE B Lo 28

A BHERLET, ELOROROBEOR B FIECIEDR VSR, 7 A 2B T 5B Zh b £,
Aral\ ESD (C LA, DT DRMAEIE F 3BT A RD R EIEE CHIGI DI E T, K72 IC DG, /$TA—ZHD T

AL T 272 TARSITO DR DIND FTREMER D720 | B DIEAEL R T <o TVET,

9.6 AR
FHA R AL AV LAY R ZORFEEICIT, HEPKEO BRI EEN RSN TVET,

10 SRETIE

Changes from Revision * (April 2024) to Revision A (May 2025) Page

o [ECDEERE/FRDE L 3 (L2) T (NC) DFIBAZZE B .o 3
. 8-4 DT B I T 8 B T T oottt 37

M Ah=HhI, Nyvo—2, BLUEXER

LA DR—=N T A =T Ry lr—2  BEIOVEZE T 2w GHSN TOET, ZOFRIT FBEDT A
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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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PACKAGE MATERIALS INFORMATION
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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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i3 TExAs PACKAGE MATERIALS INFORMATION
INSTRUMENTS

www.ti.com 13-May-2025

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

INSTRUMENTS
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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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