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Po (sts) \l\;lOEIi/L inglgso ? 11= ) ZDéE{(:: Vio , SLR=L  [20Mbps  |390 450
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5.6 THEFER (42)

E = R KA HRUE BAE HARL
VCC = VIO =55V, R3. R4 /ﬂgﬁgﬁﬁ‘%
f1# N 3k , R3 i dss = SLR=L 1Mbps 310 490 mw
P MODE1. MODEO = 01 fj RS-232 4 | 1000pF , L3 1%
D (RS-232
RS2 1% Vee = Vio = 5.5V, R3. R4 M4 5%
kN 3kQ , R3 fidk iz = SLR=H |250kbps 180 200 mw
2500pF , L3
5.7 B

£ B ARE KGR T I TARR VG IS (BRAESA WY ) .

Vee =5V, Vip = 3.3V B4 T ilE.

BrAEAA UM, 50 P SR E AR DY 26°C IR

e 2 PR B/ME  AAE  BOAE \ L:-ViA
X34 RS-485
RL=60Q , -7V < Vit < 12V (153K 6-1) 15 2 Y,
RL=60Q , -7V < Viggt < 12V, 4.5V < Ve < 5.5V (153K 6-1) 2.1 3 \Y;
[Vool IR ZE M IR |RL=100Q (165K 6-2) 2 25 Y
R.=54Q , 45V <Vgc <55V (iEZHE6-2) 2.1 3.3 Y
RL=54Q (iiiZMK 6-2) 15 3.3 Y
ANopl | ZEs BEIRENSE  |RL=54Q 5100Q (425K 6-2) -50 50| mv
Voc Feri RL=540Q 51000 (HZHE 6-2) Veel2 3 \%
(;\)/OC R rE A [R.=54Q 5,100Q (2K 6-2) -50 50| mv
los FERETH B ( RZHT ) [DIR=Vig, -7V < (Vre 3 VR ) < 12V, 803 R1 % R2 -250 250 mA
MODE1. MODEO =11 , TERM_TX = GND , DIR = GND , V¢ = GND & 125 125 A
lozb LWTHATFRIAMR2 £ |55V, Vo=-7V, +12V
FIREN &% s BT R HL | MODE1 , MODEO = 11, TERM_TX = V|, DIR=GND , Vee = 5.5V, Vo =
V. 2V -325 350 WA
ks RS-485
e " - —ov k| Vi=12V 75 125 uA
| S (A ) jsx\xlﬁu%uﬂ;ﬂ ,DIR=0V , V¢c fll Vig = OV 5
- Vv, =-7V -125 -70 bA
i ra 2 4 "
IRxT Jot USRI OB B 2| 50 gt | Vee M1 Vio=5.5V , TERM_RX =V|g  |VI=-7V & 12V -325 325| wA
NI IR
VTh+ 1E Fa g N B R () -70 -40| mv
V1h. B I N B () FE -7V 2 12V [T ]y I -200 -150 mV
Vhys B NIR 25 80 mV
Cap HINZE S A 7t R3 il R4 Z [l & |, 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 HHACHEE | L2 513 loL =4mA , Vio = 3V & 3.6V 5 4.5V % 5.5V 0.2 04| V
Vou SRR L2 51 lon = -2mA , V|o = 1.65V % 1.95V & 2.25V & 2.75V V'°0’4 V'Oo’z \Y
Vou AHERHLE | L2 31 loL =2mA , Vio = 1.65V % 1.95V & 2.25V % 2.75V 0.2 0.4 v
loz S BRI, L2 31 | Vo =0V 5 Vo , DIR =VIO , MODE1. MODEO = 10 ( 2f:X{ T4 ) 2 2| WA
EFhEE RS-232
I Jfifi DOUT (R3. R4) (R_=3kQ % GND, DIN (L3, L4)=GND ; Vco
VoH iR FEL P4 H R =3V % 36V) 5 5.5 70V
S Jiifi DOUT (R3. R4) (R_=3kQ % GND, DIN (L3, L4)=V|o; Ve = ) i} i}
VoL % B SP A HE HLE 3V 5 36V) 7 5.5 5 \%
- Jiifi DOUT (R3. R4) (R_=3kQ % GND, DIN (L3, L4)=GND ; Vcc
VoH ie FEL P4 R =45V % 55V) 7.8 9 1| Vv
. Jiifi DOUT (R3. R4) (R_=3kQ % GND, DIN (L3, L4)=V,o; Ve = i i} .
VoL % L~ L 45V % 55V) 11 9 7.7 \%
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5.7 AR (42)

2 BRI U PRI TR B AT (I A1 ) . Bl ST | 5 SR 26°C . s
Vee =5V Vo = 3.3V HEAF Fillfg.

E 3 WAL BoME  REUME EBKME|  Hfr
. VCC =3.6V VO =0V
los S B LR @) +35 60| mA
VCC =5.5V VO =0V
o R3. R4 |- [kt il B/\C/C=ov NVeEOVLVE =y = oy 300 10M Q
Vo = 12V Voo =3V & 3.6V +125| unA
loff R3. R4 Liyfitidmrii | SHDN = GND :
Vo = £10V Ve = 4.5V £ 5.5V +125| uA
Bii# RS-232
lon= -4mA, Vo =3V & 3.6V 5 4.5V % 5.5V V'OO’S V'Oo; \Y
Von T P LR L1/L2 - v
- - o 0 ~ 0~
lon = -2mA , V| = 1.65V % 1.95V 5 2.25V % 2.75V S 46 0.2 v
loL = 4mA , Vio = 3V & 3.6V 5 4.5V % 5.5V 04| VvV
Vou I P HH FRUE L1/L2
loL = 2MA , Vio = 1.65V & 1.95V = 2.25V & 2.75V 04| Vv
v RS-232 Bl asia A (R1.  |Vec =33V 16 24|V
o R2) EMERRARMEE [veg = 5V 1.9 24| Vv
v RS-232 #elgsia A (R1.  |Vec =3.3V 0.6 11 v
i R2) LM GUAMABIE R (v = 5V 0.8 1.4 v
BE A 3 />‘~ 3 \»‘*““‘
Viys 3%‘/:&%7%{/);{:)}4’]%1)\1&/?5 0.4 05 v
Lo %ﬁ?{;%ﬂ%%lﬂfﬂ L1L2 E | sHBN = ov 005  +10| A
0 PACBAT LA | gy < v, < 15y 3 5 71 ke
HRd
TsHDN NI R . R Tt 150 170 °C
Thys FAKWTIR 15 °C
FEI
WWvee  \voe ot et 25 271V
(rising)
WWvee  \voq ks e 19 24 v
(falling)
)UVVCC(hys Ve BIR R 100 400 1\%
Wvio Iy kgt 15 16| V
(rising)
Wvio v skt 12 14 v
(falling)
UVvioys) | Vio IR IR IB ¥ 85 100 mV
Ve =4.5V & 5.5V, SHDN = GND , frfy HAtiB M A 5 IEZ | B4 L] 5 20 A
Gk, Ty < 1257 H
Ve =3V % 3.6V, SHDN = GND , Firfr SUIZ B A 5 s , 8k s 15| ua
] UL, Ta < 125°C .
lcc_sHpN | RIS (1 B Y FRLI .
Ve =4.5V & 5.5V, SHDN = GND , Frfy HAtiB BN 5 IR | B L] 5 15 A
18, Ta < 1057 H
Ve =3V £ 3.6V, SHDN = GND , s HAbZ A 5 a2 , Bk kX 3 10 A
$ik | Ty < 1057 H
lio_sHon | KITBI TR IR |Vio = 1.65V £ 5.5V, SHDN = GND , iy Jifh 32 1 i A 51 R 2 2| pA
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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 44 Tl .

S PR B/ME  HMEUH  BORfE| B4
IRFhE IR B S, DIR = Vo , MODE1. s
MR (#4) L Voo = |MODEO =11 (4T ) IR 7 34| mA
45V % 55V B— PR Z
lcc ass | TERM_RX. TERM_TX = ﬁﬂ'iéﬁD%EjﬁEM% bé%”ﬁﬁgﬁ(wiiiD;R Vio PRt 1.3 28| mA
K HT , SLR = X ’
KB , s E A, DIR =GND , .
MODE1 , MODEO = 10 ( 33T ) IR 08 15 mA
HSE RIZUC I DI = Vio , MODET, st 15 28 mA
MR (4 ) | Ve = = )
3V % 3.6V IKENE LA, AR, DIR=V o, .
loc_4ss TERM_RX. TERM_TX= |MODE1 , MODEO = 10 ( 3T ) L ! 23] mA
BEACET SLIR=X Tyt | Bl i, DIR = GND o 7 sl ma
MODE1 , MODEO = 10 ( 4L ) - ‘ ‘
SRR (A ) LV IREhaR W AR | BB R A , SLR=GND , DIR = .
| Cy e e ) Vio| o\p ™ MODE , MODEO = 10 ( 4T ) Rl ! 17| vA
O TERMRX TERMTX = [yiahpiigi st il SO MR, SLR=Vio i DR = | s 21 ua
B GND ; MODE1 , MODEO = 10 ( (T ) " H
| RS-485 Wi #esniz i\ | WKEh#HE S A Ha#e P s ; MODE1 , MODEO = 11 |DIR= Vg , TERM_TX 38 50| mA
CODTA85 |ty ety it et ot (43T ) =Vio
| RS-485 s im ki A T | Bl s A Hoid P S ; MODE1 , MODEO =11  |DIR=GND , 1 15| mA
CCRT_A85 |y vt 5t v (AW TERM_RX = Vo :
= SHDN = Vg ; HAbiB4E4
loc rezsa | RS-232 B e i ?\2251 . MODEO =01 , SHDN = Vio ; JLfbiZ#iHfi | .0 3.2 4 mA
PN
loc_rs232 |RS-232 Mk T ¥ |MODE1=0, MODEO =0 ; L3 =14 = #&ZH#EHE |RS-232 Y5z &% sl i 12 14 mA
1B LI F,-40C < Tp<85C s B EAAN g
J bimicra A _RS-485
R I &4 R1/R2 4 T2 16 | MODE1. MODEO = 11 ( A% T. ) 8¢ 10 ( 33T ) ; DIR = GND , 102 120 138 o
TERM_TX | 1ty 120 Q 43 TERM_TX = V|0 , VRror1 =2V, Vry =-7V. OV, 10V , &2 6-9
R PEUCE 4 R3/RA 3T 2 1] [ MODE1, MODEO = 11 ( £%T.) ; TERM_RX =V|g , Vrarsa =2V , Vgs = 102 120 38| o
TERM_RX | 1y 120 @ szl S7V. OV, 10V, i BHE 69
B
MR (L3, L4, DIR.
SHDN. SLR. TERM_TX. i
I TERM_RX. MODE. 1.65V < Vio < 5.5V, OV < Vjy < Vo 20 5/ pA
MODEO )
Vitsany | LTFBME - BN 0.6V 0.7*V|o Y
Vi TR 2 iEmA 1.65V < Vg < 5.5V 0.3"Vio  0.4*V|g \%
VinHys) | HINBIME @ ZRHA 0.1V 0.2*V|o Y
(1) TEARATREE IR, #HLR Vopse 2 H Vog- & Viyso
(2) P dE R AR (), DR AR SR AT Th R AR EE |, I H— AR M .
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5.8 FF 45t _RS-485_500kbps

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

2Y \ WREE | miE hmE Bkl B
IRF8
VCC =3V £ 3.6V , Jﬁlﬂ
‘ A ‘ 3.3V 210 300 600 ns
b ZEoy it BTN B ) v YETT
cc=4. S5V,
g S 5V 250 300 600 ns
= il
Veg =3V £ 3.6V, i 250 450 ns
) ) (R R.=540Q , C_=50pF fHH 3.3V
PHL » tPLH iB W& E 6-3 Veg =45V % 55V, fit 250 450 N
MR BV
VCC =3V % 3.6V f ﬂﬂﬂ
. — o fE7 3.3V 2 5] ns
KIPIER | toy -
SK(P) PHL ~ teLH Voo AV E SV A ; ” -
MR 5V
\ MODE1. MODEO = 10 ( 30T )
tpHz , trz | ZE AN i) 80 150 ns
H(ERT) W2 HE 6-4 FIFE 6-5
N MODE1. MODEO =11 ( 4%
tpzH , tpzL | A FHER 1] T : Bl (& 200 650 ns
B
b i B THR b ] 13 20 ns
terL , trun | FEARAER CL = 15pF 2R K 6-6 700 1200 ns
tsk(p) BKSEIR | [tpe — teuwl 10 45 ns
tpHz - tprz | EXUTAR N (945 I ) 30 80 ns
MODE1. MODEO =10 R N
tpzH(1 _ ’ W& 6-7 60 155 ns
O LT Frae TERM_TX = Vi
tpz|_(1) 450 1250 ns
ez | BB PR TXIAKIT | o _ oy . MODET. MODEO = 11 | i 6-8 7 16
tpzi(2) FFUE R FH A 1] ’ A WS vs

(1) FEERTEXTN , AL BARXEINGGT |, YIZ NR5) &4 T

5.9 FF4tE_RS-485_20Mbps

20Mbps (SLR = GND) , A BUBIT4 M Tl . Fra WAUEIEIRE N 25°C LR HIEHE Voe = 5V Vg = 3.3V 24 Tl
5, M

2% \ WA | BME REE BOE| B4
IXZNE
VCC =3V % 3.6V s ﬁl‘ﬂ
B ‘ % 3.3V 5 10 15 ns
b ZEor it L TH R B ) v YETT
cc =4 2 5.9V,
g 5V 5 10 15 ns
. R, =54Q , C = 50pF Vio = 1.65V % 1.95V 14 25 58 ns
tpuL » trLn | fEHEIEIR ifL?% M1 6.3 L p
AZ I 6- Vio =3V % 3.6V 9 20 46 ns
VCC = 3\/ E 36V y Jjﬂﬁg
. P— ol 1ty 3.3V L 35| ns
KIFAEIR | -
SK(P) PHL ~ tpLH Voo o A5V E 55V AL 1 " -
AUER 5V :
N MODE1. MODEO =10 ( X 1.
tpHz , trz | BEFH IR I o 11 (40T ) (CFARLL) 1 65 ns
MODET. MODEO= 11 (4 | VA 64 MK 65
tpzH , tpzL | A IR 1] T : ?X:q&%%%ﬁﬁﬁé (% 8 80 ns
Bl
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5.9 FFoekrd:_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

Product Folder Links: THVD4421

. o
SH WA KA B/ME L il BAE| B
b G T BRI TR 5 10 ns
tpuL » tLn | fEFEIEIR C_ = 15pF 1% & 6-6 40 70 ns
tsk(p) K AEIR | |tepe — teLnl 10 ns
tpHz , trrz | BTSSR 28 FH I (] 20 80 ns
MODE1. MODEO =10, N
P2y |y T A R TERM_TX = Vio o 50 160 ns
PZL(1)
tPZH(Z)‘ EﬁﬂITﬁﬁT%ﬁﬁ TX H‘Jy\%%ﬁ = . - ,17;% o _ 4 1
tpz(2) FERA I I DIR =0V ; MODE1. MODEO = 11 | i % @& 6-8 5 us
(1) EEXTHERT , A, BN RXFNmT , YIZ NIKS) a4 T
5.10 JF R4t |, IKZh#:_RS232
TEAHEFE 1D R YR ER S S0 Bl B 1 R0 R A T ) AR FE S R ( BRI S A i ) ()
24 WA BE pmwo mxm| wa
250kbps
s o R. = 3kQ C. = 2500pF
BORH 5 # DOUT J% W 615 250 500 kbps
tPHL L P
RIEBAEFEIEIR = 3 0.8 2 us
torL = R. = 3kQ & 7kQ %L%\ [%SPE{OPGF_ 1% 2500pF
tsk(p) RIE BNk RS 220 600 ns
' Vg = 3.3V £ 10, 5V +10% , R, |CL = 150pF % 1000pF 6 30
PR 13 iy N N
SR(tr) | JR#E , FeiX i =3kQ £ 7kQ , HEHIE 616 |G, = 150pF & 2500pF , 2 Vs
1Mbps
g RL=3kQ Cp = 250pF , Ve =3V % 3.6V 1000 kbps
AR —/DOUT JF% , iiZHE 6-15 | C| = 1000pF , Ve = 4.5V % 5.5V | 1000 kbps
tPLH~ N N
| RERERIER R =3kQ % 7kQ , i¥ZHE | CL=150pF % 1000pF 300  800| ns
6-15
tsk(p) ik (i ) 25 150 ns
R =3kQ £ 7kQ , VCC =4.5V 18 150 Vigs
% 5.5V - .
SR(tr) FEIRR | BRI, = - = gL‘]é 150pF % 1000pF , & E
RL=3kQ £ 7kQ ,V =3vE |7
Ay 15 150  Vius
(1) JHR%HEN C1-C4=0.41F (Vee=3.3V+0.3V) : Vee =5V £ 0.5V,
() i EMEIITE Vo = 3.3V B Vee = 5V H Ta = 25°C Bl
(3) Mkt & SN — A A BIER tey — tepLl.
5.11 FFoekkd:_# s RS232
FEAHEAE 1D R IR ER S S0 Rl B 1 R0 R A T 1) AR FE L R ( Bl S A i ) ()
2% WA e MY mam|
250kbps
tpLH AEFEFEIRISIA) | I H T 0 F P ‘ 150 550| ns
- - CL=150pF , ik& K 6-17
terL AERRACIRIT ] | w5 P T S P 150 550| ns
tpLH FEREIEIR I [A] | A% P 20 5 o ‘ 130 520| ns
- - C_ =15pF , &K 6-17
terL PR AEIR I A, 5 T B LT 130 520| ns
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5.1 JFoekit_ikas RS232 (4:)
TEHEFE 1) eV L PR VG B % 1 AR R&E F I AR IR Sy (Bl g i e ) ()

SH TRRL g Y prw| ae
TR R (Bl E s ) L Vio=3v E | CL=150pF , WS 6-17 20 50| ns
A e CL = 15pF , ik E 6-17 5 10| ns
! . N o " = =5 4] 6-
P22 | R R R T ( Bl BE ) | Vio = 1.65V % | Cu = 150pF , 2RI 6-17 40 90| ns
2.75V C, = 15pF , i 2 6-17 10 20| ns
t i R A R [ 6 14| us
= = Cu=150pF , R.=3k0 , 51 6-18
tais Ay 444 L ) 100 200| ns
CL =150pF , iEZ K 6-17 50 135 ns
ts:k(p) Hijﬂ*{ﬁ}?/(s) N
CL = 15pF , i5Z K 6-17 50 135 ns
1Mbps
teLh FEFRAEIBIN 18], G FR P 8 o L P o 150 550| ns
— Cy = 150pF , 152K 6-17
tpHL AL R AEIR IS IR) o P B P 150 550| ns
toun | FEABAEIRI ], A HL T B T o 130 520| ns
—— CL=15pF , i5Z K 6-17
touL | FEABAEIRIT ], T B T 130 520| ns
ETHF R (Bl R ), Vio=3V & | Cu=150pF , iiZ R 6-17 20 50| ns
P CL=15pF , ili 2RI 6-17 5 10| ns
t : . 2 o’ = it 2K 6-
22| EFh R R I (SRS B ) | Vio = 1.65V % |CL= 150pF , iHZEIA 6-17 40 90| ns
2.75V CL = 15pF , B 6-17 10 20| ns
t A L R A [ 6 14| us
- kel CL=150pF , R, = 3kQ , 2 6-18
tais iy HH A% F B () 100 200 ns
B CL = 150pF , i€ 6-17 50 125 ns
tae | BB i
CL = 15pF , i5Z K 6-17 50 125 ns

(1) MRRZAH C1-C4=011F (Vec=3.3V£0.3V) ;C1=0.047uF,C2-C4=0.33uF (Vec =5V +0.5V) .
(2) P AMEINTE Voo = 3.3V 8 Vee = 5V H Tp = 25°C W15 .
(3) HJK?'I'%@EX#W*%&#’@’[‘E@E‘] |tp|_H 'tPHL|°

5.12 FFoRbFE_HE AT #e
W TR TS RIS AW, 0T SR BRI Ky 25°C. BIEHE Vo = 5V. Vo = 3.3V 4/ il
28 PR 2% F B/ME  HAEE BKME| BN

MODE1. MODEO = 00 ={&% ; SHDN = GND %
Vio ; HAEEBHMAGIHES , Voc =4.5V & 5.5V M 0.05 o1l ms
SHDN 7t 50% FHafi 4 V- H ik F] -8V (i [a] ; ' '
WHZ K 6-11
troy MW 5] RS-232 5t 25 (115 )
MODE1. MODEQ = 00 ={£7% ; SHDN = GND %
Vio ; HRZBHEMANTIHEZS , Vo =3V 2 3.6V M 01 04 ms
SHDN EJt 50% Fffi 42 V- FJEIL F) -5V 1) ; ’ '
W2 R K 6-11
I RS-232 2T2R Hist i1 L3 = ViE , MO_DE1 %)\ GND % Vio , MODEQO = Vio ; i
¢ RS-485 e 1 Bt i SHBN =DIR = Vo ; SLR. TERM_TX. TERM_RX = 0.04 0.1 us
R2_R4 \ - B2 W MODE1 LFHE 50% 3| R2 53] 2V [k}
. i ; 2 6-12
A rsas s [So00, MO0ET e £ O MOOEE Y
t RS-232 3T5R BAFTEMIN | e . |y Ol = =T 2 21| us
Ra_R2 ‘ B2 W MODE1 FRIETH 50% Z R2 i5F] 300mV
. HIFFL ; 95201 6-12
12 R 15 Copyright © 2024 Texas Instruments Incorporated
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512 Frochete_BAYI# (4 )
TR FIOSH. AR B, SIFT SE TR 25°C. HIRHIE Voo = 5V, Vio = 3.3V I fF FHllf,

25

oA

tLp Rrs232

M RS-232 ¥ I Y] e 5 IE
W RS-232 AT (11 8]

MODE1 = GND , MODEO A\ GND %/ Vo ; SHDN =
Vio , L3 =GND ; )\ MODEO - FH#3 11 50% %1 L2 14
50% EFHIIE T | -40°C < Tp < 857C ; & HIE
6-13

trs232_ LP

MIEH RS-232 B Y] F)
RS-232 ¥ [nl #5075 141 1]

MODE1 = GND , MODEO M Vo %] GND ; SHDN =
Vio , L3=GND ; )\ MODEO N4 50% I L2
50% R FEIRIAIETE] |, -40°C < Tp < 85°C ; S HE
6-13

trHD_Rs485

M RS-485 4x X0 T4 217 #e 5|
2P X T A 2 AT 75 R B 1)

DIR = Vo , MODE1 = Vo ; MODEO M Vio % GND ;
SHDN = Vo , SLR. TERM_TX. TERM_RX = &7 ;
L3=GND, L2 L[ 10k FHiHifH% , A MODEO T4
T 50% % L2 - 50% F R amt i) ; g2 6-14

tHFD_Rs485

M RS-485 -3 (1) #e 3
SN T AR 75 IS ]

DIR =V,o , MODE1 =V,g ; MODEO M GND & Vio;
SHDN = Vo , SLR. TERM_TX. TERM_RX = &% ;
L3=GND, L2 Ef 10k FHi Ak 4 , )L MODEO L7t
Wil 50% 2 L2 1 50% TR IE] 5 152K 6-14

BAME  HAE  ®KE| B
2 24| ps
2 15| s
05 1| ps
05 11 ps

5.13 e RS-485 i F fH 88
B TAEAE TS AR AW | 7054 SABE I 7EE N 25°C. HIEHLE Vog = 5V. Vio = 3.3V I Tl

¥ W2 B/ME  HEMH BAE| B4

. R 5748 55 - 28 % o L4 FF A | MODE1. MODEO = 11 ; Vio = 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 ns
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
BWTAEAME FISEC RIS AU, BT SR IR E A 25°C. MIRHLE Voo = 5V Vio = 3.3V I F I,

ZH

PR

BME  AAE  BANE| B

LB Rs232_
rising

1E RS-232 M [mIH T MiZ 4
BN BT AR b TR
fIAEIR

MODE1. MODEO = GND ; SLR=GND , M L3/L4 k
FHIE ) 50% I L2/L1 L FHE 1 50% f4EE , SHDN =
Vio , TERM_TX Al TERM_RX &4 , HiHEnae 1)
A = 15pF , &3 2 MR LA R =
3kQ , -40°C < Tp < 85C

410 920 ns

MODE1. MODEO = GND ; SLR = Vio , M L3/L4 L7}
Vi 50% % L2/L1 T 50% [#4EiR , SHDN =
Vio , TERM_TX Al TERM_RX &% | it 2 L
MEHEE = 15pF , &35 2 MRshA T LA R =

3kQ , -40C < Tp < 85C

640 1100 ns
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5.14 FrRAFtE_FAEBR (42)

HWCTARFM TS EC BRARS AWM, B0pTA By 25°C, BRI Vee = 5V, Vip = 3.3V [M%& T illfE

S5 R A BME  HEH BAE| B4
MODE1. MODEO = GND ; SLR=GND , M L3/L4 T
I 50% FI| L2/L1 R AR 50% HI%EIR , SHDN =
Vio , TERM_TX fil TERM_RX £%% | #2848 | 570 760 ns
o i FE T = 15pF , 488 2 M UREh s Lt R, =
5 Re232 f RS-232 I EHET MBI (3kQ | -40°C < T, < 85C
o = | N BRI B2 A R PRI -
alling TR MODE1. MODEO = GND ; SLR =Vio , M L3/L4 %
W 50% ) L2/L1 T 50% [FI%EiR , SHDN =
Vio , TERM_TX fil TERM_RX &% , fHZZrhgs LY 600 1460 ns
TEHZE = 15pF , 45F 2 AN REhas 4 LI R =
3kQ , -40C < Tp < 85C
[t Rs232 rising - tLB_Rs232_faliing| » SLR = Vio , -40C < 100 860 ns
tskew_rs2 |[RS232 # [l F 44 | Ta < 85C
3218 A\ ERZARH Rk (i It_s_Rs232_rising - tLB_Rs232_falingl » SLR = 70 250! s
GND , -40C < Tp < 85T
5.15 S RUHFE
120.5 119
120 — Vec=3.3V 118.5 A\ — Ve =33V
119.5 — Vec =5V 118 / — Vee=5V
— 119 —~ 1175
g 1185 g 7 \
s 118 S 4165 // \
2 1175 2 ) R
] . — g 116 / ]
T 1165 z 1155 / ]
£ 116 - £ 115 / /
€ 1155 £ 1145 ]
2 s 2 11131‘51 / N
114.5 - A
114 113 e A4
1135 1125 | ————
113 12
60 40 20 O 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 43X T2 V(R3-R4) = 2V RS-485 4 Lz V(R3-R4) =2V

K&l 5-1. RS-485 sz (AR SEEZ AKX R

K 5-2. stk e A% 5 R RITR R R 2 TR R

& 5-3. BRI R2-R1 BRI LR BES R Z FRIR R

40 60
_— Vcc:3.3V _VCC:3.3V
30 — Ve =5V — Vee =5V
40
* ~ /
20 7
= 10 A =
S 0 ‘g 0
= 5
o -10 // © -20 A
-20 /
/ -40
-30
-40 -60
-6 -4 -2 0 2 4 6 -6 -4 -2 0 2 4 6
Voltage Across Bus Terminals (V) Voltage Across Bus Terminals (V)
TERM_TX = GND DIR = GND Ta =25°C TERM_TX = V|o DIR = GND Ta=25°C

K 5-4. ST AR R2-R1 RS H LR RES B2z [MRX R
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5.15 HLRIKFE (42)

— 5.1
4.8 [ | a8 — Vop=3.3V
— S 45 ™ — Vop=5V
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Input terminals become R3, R4 for Full
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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.
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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.
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t t
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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
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TERM_RX = X , TERM_TX = Vjo | -0 Tt 7 R1 A R2 2 I i 1200

~ ~ {EL BT HAF , TERM_RX £
g,f,%M—RX =X, TERM_TX= 23 TR 7E R1 Al R2 2 [A|Z5A] 120 Q 5%, TERM_TX BA E&ihsed

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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7.3.6 BITHIEHER

I S E R AR R AR (SLR) 51, THVD4421 w] A TH sl Pk RS-485 Ml RS-232 M. & 7-3 /M4 1 IE4E=
i ThBE .

R 7-3. BEREH| TIRER

fEERE X Bk TERE

SLR =V|o RS-485 ({1 KIZ1THE = RS-485 [{i KIg 1T E = Xof R B e S S P A A R AR
500kbps. 7E RS-232 #:\ R K |500kbps. 7F RS-232 #E=X Tt |FRHl. £ ES , 2B
KIEATIEE N 250kbps KIBATIEE A 250kbps RS-485 B AS B 12 HH I THE0E

i

SLR = GND &% RS-485 ({1 KIE1THE = RS-485 [ KIig1TiH I = A% FH IR A4 A 5 SR PR A
20Mbps. £ RS-232 # NIk |20Mbps. £ RS-232 £ T 1
KBTI A 1Mbps KIZTH N 1Mbps

X T RS-485 X T AW TAE | A TRIE B (500kbps) IH A B AT W] R HEA AN (R e 75 I8 R . o T 3k
[ Sk 2 00 T A A R AR N A KO B0 R AR Bk rh, SLR = Vo AT FH AR I D8 U8 ot DL UE B A 26 vy T S R A
800kHz ikt

7.3.7 LW [E

THVD4421 5y RS-232 52 B2 Wi A R . 2R A R S i b 2 BN . KL, R
A N D) e | DECHE 2 BIA S 2R I T I WLAE B AR 2 v 2k H . X MCU e8I Be e AR e A\ R AR
HORAG I S 2R A % (TS A e S8 ) .

7E RS-232 M [A[#E R , L3 KBLE L2/R2/R3 I ; L4 JRBTE L1/R4/RT | ; ZHRAGIIM R1 2| R4 [FTA B 25]
A R AT % . RS-232 3 [mI 04T 5T -40°C £ 85°C WM k4T T4k, BV it 7% — A
A, AT DUE — AN A BT RS-232 23K [a] | (EEIREIEEBHTE | ASSRVFIVT S A 7E RS232 Zkif L AL4ifT
TN 2

7.3.8 & F RS-232 (R BH R

THVD4421 B EBR TR ARME S BE |, 1A RS-232 (52 A s KM H T . BT EE H A% 5 S A AR 52 40
B, AT AR 3.3V B 5V Ve BT HUR 15 BARFR £5.5V 8L £9.5V. HLfif 42 75 B IU AN & LR 38 (2
ANKEEH R BMN 2 NGRS ) i RS-232 [ HHEFIZE T. % RS-232 A ZiziT @A i |, iES M
%+ RS-232 Witk 28t O Ha i 252 H R ) T AE SR
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NC i 6 . ! 191 R3
—— | [__
|
-——- | -
NC [ 7 [ . ![18I R4
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7.4.1 RS-485 T)jfE

IKA) AR RE S DIR v s P, 20l R2 A1 R GEFEEEE M L3 ARZHIRE . L3 AmiZ i

E R2 ARy T, RT AR fERXAEILT , XN Vop = Vre - Vet ZE I HEVIE. %5 L3
REPRE, fHRES BOF - R1 A2y, R2 NRHF | Vop N

2 DIR AP, MMt Ay R A . AERAELLT , 5 L3 AREHIRE T K. DIR SIA —AWET
TP, P, AR TITHOIRASI , WRE&BOASEA (R ) o L3 SIAT —NERE] Vio B AR B4kl
&, Bl 28 AIRshE HAC TOTHOGIRSH | Sl R2 Z0umal , R1 AR

R 7-4. WHNB[RINGER

"IN fE6E il

L3 DIR R2 R1 e

H H H L 5 VEYR A R B T

L H L H 5 TR 34 LA P

X L LA AL WA B

X Itk e LA BRI T | B2 W

T i H H L RO, A VEORED S it T

2 T-4 BTN THEREHE R , 5 TERM_TX. TERM_RX A1 SLR 3| PR S TR,

EEXN AT , i SHDN Ay, MR )a ks . IR |, #Udd s o DIR = (R HLP/&
7, W DIR = Vo MBAEH . 281 Vip=Vre - VRt Bl Vrs - Vra IHRIZE A BE G T ERMABRE Vigs
B, Bl as il L2 BN EHEF. 2 Vip KT AEARE Vg B, Blessfnt L2 oK HEF. w® Vip 1
VTH+ ﬁ] VTH- Zliﬂ , )ﬂﬂiﬁﬁﬁﬁéﬁﬁﬁ%ﬁﬁ’ﬂo

W TR, 2 DIR M@ i PR, Bl asdmt v it , 5 Vip Mg TR . MOk 45 B4 W
(TP ) v RS HALER EE: () SR BT HIRRE) ( SHEL ) i, BIESREmANNTRES S
R P E EH.

Joe TERM_TX. TERM_RX F1 SLR 5l IFPIRZS Wify , & 7-5 #A L. HAZ 4 E L1 £ RS-485 #ixl N REF

e L
£ 7-5. BWETIRER
ESEN !
Vip = VRz — V1 ( FRIHER ) 5 Vrs L2 e
- VR (EWTHER)
Vrhs < Vip H P SR S v T
V1h. <Vip < V1hs+ ? T B M EOIRES
Vio < Vi L BallCA M AT
« o jﬁ’fgﬁ B | s s DIR = Vi 328
i
TF s 2k H SRR e P
SRR R H RGBT = T
WHE (&ik) ag H A P

32 RRNEiIR
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7.4.2 RS-232 IjjfE

7F RS-232 X F |, 25 F IK ) 28 fh) i — 5 v 2l b SHDN 5] BB 2% H S i A CWr i, 24 IKzh 28 L3, L4
NG OB AR P, S EIKEhEE R3. R4 W% H B XS NG P, SR Sl R 105 V- MIRBhES L3, L4
N NP PR, SRS R3. R4 HU4H B IK S N s P, SRR A R A V. RPN
TOxsh a8 @ 5 N\ LR Epr s PE g MR a2, MORsh 284 S Ik s AR HF | 58T V-.

R 7-6. WA ARTIRER

#A fite it "
L3. L4 SHDN R3. R4 ¢
H H s (e SR S T2 47
L H T SR AR A2
X L BT FERWHEE T AR TX 1 RX
o H AT (W% | TS 0, BT )
v-) ST

®7-6 A2, 5 SLR FIHIIRES TR

XFT RS-232 #eds , R B R T BT BIE Vir, , WA SRR 138 S A NIRRT A,
FH AR S NCT FEEBRME Vir, AR RIS R 32 5 At A Dy e P

R T-T. TR TIRER

RS-232 B piia =% ) .
Vire ( R1. R2 ERHLE ) L1, L2
Vit+ < Virx L K A E B IE 128 4T
ViT. < ViR < ViT+ ? T8 BRI
Virx < VIt H K SAHE H I E 1B AT
X SHDN = GND Iif Jy B B TR AT
=1 BAAT
FF% 2R H R e FL ST

RT-THM, 5 SLR I MHPIRES T K.

7.4.3 B FEH]
R 7-8. A HITHRER
MODE1 MODEO TAERER, Thee
L L RS-232 ¥ [a] |, A ZRITIT , V4 |L3 M7E L2/R2/R3 ; L4 [ MLfE
V- fa )k L1/R4/R1,
L H RS-232 2T2R #& =, , Hfaf 54T 2T2R #i= ; L3. L4 & RS232 Ik
I, VHV- BIE BB RIBERON ; L1, L2 SEIBE
Hith o
H L RS-485 X THI, (MR L2 & RX ZIEMIH ; L3 LIkzh%
i) B R1R2 S5 AR R
HEAN A3 T
H H RS-485 4 XU M=, (HBAZESE  |R1 R2 2 SO AN AR IR 24 5
i) F ; R3 R4 S [FIAHF AR 3%
AR

Copyright © 2024 Texas Instruments Incorporated

Product Folder L

inks: THVD4421

HRRXXFIRE 33

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

i3 TEXAS

THVD4421 INSTRUMENTS
ZHCSQJ4 - APRIL 2024 www.ti.com.cn
8 A A S

Bk

CUR BB 73 S B ANE T T et , TI AR AESPE R e 880k . T 9% 77 AR ST € 5 JoiF
RMEM TN 20 B IEF IR T R AR SEEL , IR RSt Thae

8.1 MNARFER

THVD4421 22— EER M 2 i k28, X4F RS-232. RS-422 f1 RS-485 W32 |, T 28R L% .

MODE 5| f#fl /o VFEC E A F 1 TAERL . S84 7o Vs i 38 F 2 3 28 S B A 6] A RS-232 Ji 5 iy 11 A1 £ 5 RS-485 18
fE5 . LB FIEAE RS-485 M2k EHAT 120 Q Al U] e sE plidin 2 A BH 2% | %2345 Al T RS-485 M4 i)
o R) Y S B T . Y B EEC B O RS-232 BN |, RS - 485 HLEKAI 120 Q i FHMEEN | I HAS T
RS-232 i#fF. XIT RS-232 17 , #¥FHH 4R 7 HUE S 285 I L s A 28 A0 5k Q FEHhrEfH . 1% 5k Q HIFH A AN
HLff IR 7E RS-485 1530 T H AR . i SRR IR G 51 |, ATl sl P RS-485 F1 RS-232 [ H H {4 A
[F—28fF. MR EBIKINFER | AT{EH SHDN 5] ek 8 & W=, prfa X Se e (R e -+ Rig , 7T
W SRS 7K. 5 S iAR b | 42 Rl 4 L BH AT R 2 % PCB TR

8.2 SR ]

RS-485 S & 2 AN IFIRELS ARG & N T IHBREE U, A R S AR — iR Ry, JHE
5B FIRFIELIT o VRS, XMOITEMCOIT IR | 8% VR KA SR L S i i R

Voo000008R

MODE TERM_TX
Vie [ - Vio
TERM_TX
u — u
L2 DIR L3 MODEOT L2 DIR L3
& 8-1. BAFM T W R AR A RS-485 P4
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Commander

Responder

& 8-2. RF &N TWI R NS E! RS-485 4%

THVD4421 wf T AML (W T MWL ) MErE TS ( Zug T aahETra)  BASHEERT
MODE1. MODEQ 3| I#1 TERM_TX. TERM_RX 3|11 ] it B £

THVD4421 i85 AN R BRIRBh 2% . AN 2R B BRI 2R A XU fr 22 LR, T )8 ) RS-232 s ATl {5 . %3
AT S A G A ) B R R 47 1 B 2 TR Rt r S

8.2.1 WitER

RS-485 & —Fifafd (B A brdE |, EH T KEEE ML | AT EAAREER (FlnEEE . SRR S8E ) 1
BRI . RS-232 B i AT B SR AN

8.2.1.1 HIFFZEFLMLLKE

BmEE SRy KERR xR, IR ER e, BEKERE ; k2, BOR R, B KERK. B2R

KL K RS-485 #4f#i /T 10kbps H1 100kbps 2 & ¥4 #a# % , {HAE 4000 & el iR 2 VE A, KL ]
B 2R il 250kbps . IS AL VRS 5% 5L 10% M/ME 588, BT LSEILSE KRR RS .

MHE AR ( BUEE SR N RAAE IR ) A RAREER T E R, HE R DS s i e (R
THVD24xxV i# %A 50Mbps ) »

10000 T T
5%, 10\"\/, and 20% Jitter
£ 1000 \ \
;CED Conservative \ \
= o
g Characteristics \
o R
) 100 \
(&)
10
100 1k 10k 100 k ™ 10M 100 M
Data Rate (bps)
K 8-3. AT KE EHIRERFE R AR R
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8.2.1.2 fFLKE

BT RIER RS RN , ORSS AN ST A Z IR IR ( FROMEZ: ) BRI BERE . HELR RS — BOCom i i R 22k
i, BEA KA, HEE S SNSRI B St . AEOMIE AR R , MR i K B IR AR IR b/ T 9Bl 4 E
THIFTEI )+ 02—, BRI B AR 2L, Al 1 s

L(STUB) <01xtxvxc (1)

Hrp

ot RIEEE L FHRA 10/90

© ¢ AANIE (3 x 108m/s)

o vRHRBEAMANESEE , b e MRHEER

8.2.1.3 HIZE i #

RS-485 brifEMliE , A bntEr IR sh 25 L NRERL IK Bl 32 AN fEk (UL) , Hd 1 MERIe iR ER R KL 12kQ [
HIHPT. BT RS-485 LW TAI4 X TR THYD4421 284-004 1/8 UL Ytk as , L ATLE - 7V & 12V AR
BTG N 20k 256 MRS ERE RS2,
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8.2.2 FEAWITI R

K 8-4 45tH T THVD4421 (R IREL A . e fF 0 — MO 2851, 75— MOy S 251 R, 7T 78 28 b ] b s

BB AT .

JITH Voo HLUR S| BIE N AE SELT A N 8540 ST IR AL B B 1 F LA AAS . RS-232 Mg = it AT ff 100nF
R A AR A& 1 3.3V M1 BV LAERL R Voo YR .

—  » L2}

o
o
O
2 |
3 —» L3
=
IS
(<]
w <— L4
o]
c
©
o
— » NC
NC |
3V to

4«——GND |
5.5V GND !

24 'R1

ffffffff

23 'R2 +—p

22 INC
21 | GND
20 | GND

Bus Side Connector

ffffffff

19 |R3 +——p

A

100 nFy|
il
= 100 nF
I 3V to 5.5V 100 nE 1 uF
100 nF
—|— 3Vto 5.5V
+ & 3 x 4 & | 3
> (@] > (@] (@) O > >
1321 131} 30 29 | 28 27 1261 |25
1
2
3
4
THVD4421
5
6
7
8
bo i 110! 111 121 113 141 115] 116
© o o ~ Qo x x =z
s & & * 5 & B
o o 5 = 7]
W = = i x
V|o<—O/ m [=
3
: 1°
0
— 1.65 to 5.5V

From MCU GPIO
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8.2.3 ML

:i:::: :::ﬁ l E.:' isev o {:,numu MG::.:.;. Mzmnp-ﬂ.”
Vec =5V RZk43% = 5k Q||2.5nF
250kbps SLR=V|o

S b LT el
Vee =5V MR = 5k Q|[1nF
1Mbps SLR = GND

&l 8-6. 1Mbps 1 V¢ = 5V B i1 RS-232 IRzH# T

& 8-5. 250kbps Rl Ve = 5V B RS-232 Iizh ST

v T T T T T

n;n::: ti:ﬁ l (T F,np,/.m ma:fn:““m.,.,.,l.
VCC =3.3V BT =5k Q ||25nF
250kbps SLR = Vo

K] 8-7. 250kbps 1 Ve = 3.3V i i) RS-232 IRF SR

== ] T
Voe = 3.3V R =5k Q|[1nF
1kbps SLR =GND

8-8. 1Mbps M V¢ = 3.3V I i1 RS-232 IREh 82T

K] 8-9. 500kbps 1 V¢ = 5V B ff) RS-485 IXzh#% i %

1 J / ; m /\M\
.MM Mmoo m b o SO a0t WD Dot
R
1 | ‘ | |
, il iy iy
Rt ) K]
S mED — T o - 2 e
Vce =5V LA E, = 54 Q||50pF Vce =5V 2R # = 54 Q||50pF
SLR = Vo 500kbps I 1177 1% SLR = GND 20kbps 11 77

& 8-10. 20Mbps Fl Vcc = 5V B} ] RS-485 X3 R T%
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PACKAGING INFORMATION

Orderable Device Status Package Type Package Pins Package Eco Plan Lead finish/ MSL Peak Temp Op Temp (°C) Device Marking Samples
@ Drawing Qty @ Ball material ® (415)
(6)
THVD4421RHBR ACTIVE VQFN RHB 32 5000 RoHS & Green NIPDAU Level-1-260C-UNLIM -40to 125 THVD
4421

® The marketing status values are defined as follows:

ACTIVE: Product device recommended for new designs.

LIFEBUY: Tl has announced that the device will be discontinued, and a lifetime-buy period is in effect.

NRND: Not recommended for new designs. Device is in production to support existing customers, but Tl does not recommend using this part in a new design.
PREVIEW: Device has been announced but is not in production. Samples may or may not be available.

OBSOLETE: Tl has discontinued the production of the device.

@ RoHS: Tl defines "RoHS" to mean semiconductor products that are compliant with the current EU RoHS requirements for all 10 RoHS substances, including the requirement that RoHS substance
do not exceed 0.1% by weight in homogeneous materials. Where designed to be soldered at high temperatures, "RoHS" products are suitable for use in specified lead-free processes. Tl may
reference these types of products as "Pb-Free".

RoHS Exempt: Tl defines "RoHS Exempt" to mean products that contain lead but are compliant with EU RoHS pursuant to a specific EU RoHS exemption.

Green: Tl defines "Green" to mean the content of Chlorine (Cl) and Bromine (Br) based flame retardants meet JS709B low halogen requirements of <=1000ppm threshold. Antimony trioxide based
flame retardants must also meet the <=1000ppm threshold requirement.

® MsL, Peak Temp. - The Moisture Sensitivity Level rating according to the JEDEC industry standard classifications, and peak solder temperature.
@ There may be additional marking, which relates to the logo, the lot trace code information, or the environmental category on the device.

® Multiple Device Markings will be inside parentheses. Only one Device Marking contained in parentheses and separated by a "~" will appear on a device. If a line is indented then it is a continuation
of the previous line and the two combined represent the entire Device Marking for that device.

© Lead finish/Ball material - Orderable Devices 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.

Important Information and Disclaimer:The information provided on this page represents TlI's knowledge and belief as of the date that it is provided. Tl bases its knowledge and belief on information
provided by third parties, and makes no representation or warranty as to the accuracy of such information. Efforts are underway to better integrate information from third parties. Tl has taken and
continues to take reasonable steps to provide representative and accurate information but may not have conducted destructive testing or chemical analysis on incoming materials and chemicals.
Tl and TI suppliers consider certain information to be proprietary, and thus CAS numbers and other limited information may not be available for release.

In no event shall TI's liability arising out of such information exceed the total purchase price of the Tl part(s) at issue in this document sold by Tl to Customer on an annual basis.
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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.
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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 =
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2X|3.5
| [13.45+0.1 ——,
9 4 | 4 16
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D) i -
2X :) 33 C
2] D) | ]
D) | -
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_ 1:7\ i C
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32 ‘ 25
PIN 1 ID SYMM
(OPTIONAL) 39X 8.2

SIDE WALL DETAIL
OPTIONAL METAL THICKNESS

17

EXPOSED
THERMAL PAD

SEE SIDE WALL
DETAIL
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ot

L 32X

24

0.3
0.2

0.1® |C|A|B
0.050 |C
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ﬁ (0.2) TYP

I
.

—

\.‘ .‘/

[
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NOTES:

1. All linear dimensions are in millimeters. Any dimensions in parenthesis are for reference only. Dimensioning and tolerancing

per ASME Y14.5M.

2. This drawing is subject to change without notice.
3. The package thermal pad must be soldered to the printed circuit board for thermal and mechanical performance.
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EXAMPLE BOARD LAYOUT
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
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j; #
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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
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NOTES: (continued)

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

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