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Von At e LR lon= -8mMA, Vio =3V % 3.6V & 4.5V % 5.5V V'OO_'4 VIOO_Z \Y
VoL A AR L loL = 8mA , Vio =3V & 3.6V B 4.5V & 5.5V 0.2 0.4 \%
Vor kR lon= -4mA , Vio = 1.65V % 1.95V & 2.25V % 2.75V V'OO_'4 V'00'2 v
VoL A L loL =4mA , Vio = 1.65V % 1.95V B 2.25V % 2.75V 0.2 04| V
loz P PTERE , R 51 Vo =0V & Vo , RE = Vo 2 2] pA
bk

NI ( D+ RE. DE.
In SLR. TERM_TX. 1.65V < Vo <55V, 0V < V<V -5 5/ pA
TERM_RX. H/F)

TR
TsHoN HORMTIR W ET 150 170 °C
Thys SCIBTIR i 15 °C
EIR
UWvee  |yoo bataommis 25 27 v
(rising)
UV - N

VCC Ve FREE BIE 2 2.1 v
(falling)
)UVVCCWS Ve I R HE 400 mv
UVvio Vio FIHRJEBIE 1.5 1.6 \
(rising)
Wvio |y Rl 18 14 v
(falling)
UVvioghys) | Vio IR 1B 100 mV
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6.7 ES4¥: (continued)

1 EY AT 1 TR TR AU (BRAESTATU0N ) o WA AT | S0P SR S IRy 25°C . i
Vee = 5V, Vio = 3.3V A R illf.

SH A B/ME  HMEUH  BORfE| B4
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UREE RIS BUR L HIF = GND Vi . %58 15 3| mA
IR (B8 ) Voo = | yramuE | BACE A | HIF = GND RE=Vio . DE = 13 25| mA
- 45V E 55V Vio , Z#
TERM_RX. TERM_TX = O o _ RE=0V. DE= 0V,
Hosah LB, SLR = X RN, Bl SR A L HIF = GND N 0.8 12| mA
ST i = W=V|0,DE=
UK A5 AR A A5, HIF = GND OV . D= IR % 0.1 2 WA
UREN B A BB, HIF = GND RE=0V,DE= 14 2| mA
V|o ) T.%k
IR (#4) L Voo = | yrahasi Al | BACREAEFT | HIF = GND RE=Vpo , DE = 1 15 mA
lee 3V E 3.6V Vio , Z#
TERM_RX, TERM_TX= [ o _ RE=0V. DE=0V .
B kh P, SLR=X IREhAR WA | BEs R A, HIF = GND oy 0.7 1 mA
) na s = _ ﬁ=V|o,DE=
RS AEEICALBAE ], HIF = GND oV . DS R 0.1 2| pA
UREN AR | B MR, SLR = GND %%: oV, RE=0V, 6 1| pA
S (1) |, Vio | srap it | Bl R L SLR = Vi DE =0V, RE=0V, 8 11| A
o =3V % 36V w#
TERM_RX. TERM_TX = e g _ DE=0V,RE=
A IRBNIEEF |, Bl B A5/ |, SLR = GND Vio ) 28 2 4]  uA
A BAS | BN | SLR = Vio DE=0vV.RE= 4 71 A
Vio, #
locor | AR THIRIE | gy i i3t HASRF R , WIF = GND D5, o TERNMLTX 39 48| mA
: =
Bl £ iF R 1 rIR 3 N o = _ RE=GND,
lccrr b BRI BT, HIF = GND TERM_RX = Vio 1 13| mA
- e B DE = GND , RE =
lect g,jﬂﬁfé@‘ﬁ%ﬁﬁ’ﬁ BUF | yap s fuss i s A AT, HIF = GND xlo , TERM_RX = 200 310| pA
10
Fr R e A%
IREh A Y/Z 3T 2 |DE =GND , TERM_TX =Vg, Vyz =2V, V7 =-7V. 0V. 10V
RTERM_TX 1200 223 WS 7-9 102 120 138 Q
Pl sttt AIB i T2 A |[TERM_RX =V,g, Vag =2V, Vg =-7V. 0V. 10V
RTERM_RX 1200 £ 5 7-10 102 120 138 Q

(1) EAEMEFERHRLT , TR Vige 20 Vog- & Vayse
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6.8 Switching Characteristics_500 kbps
500kbps ( SLR =V ) , fERBUSAT &M NS . BRAESA U, 50 A mAMEIS /R N 25°C. HIYEHLE Vg = 5V,

Vio = 3.3V 4 AF Fillfg. (M)
SH \ WREH | e R Bkl B
3%
Voo =3V % 3.6V, UM
2 2
\ {9 3.3V 00 50 600 ns
tr b ZE 4y TR B T v YTV
cc = 4 : T 22 27
T 5V 0 0 600 ns
= YR
Voo = 3V % 3.6V, M 260 500| ns
L R =540 , C_=50pF i 3.3V
tPHL » P | FEHEIER s 7.3
HZ 7 Ve =45V & 55V, it 260 450 ns
TUE A 5V
Vee =3V & 3.6V, Jiui
2 1
. P— ol ) 3.3V 5| ms
SK(P KTAEIS -
®) Pk P Vec =4.5V £ 55V, 2 15 ns
Ny BV
terz , tpz | ZEFHIS (A RE=X 80 200 ns
‘ . RE =0V B RIE 7-4 F1lE 7-5 200 650 ns
) b i (i) —
PZH PZL =] E= VIO 5 ” us
B
te, t finth TR R B A 5 20 ns
terL , tL | FRHBIEIR CL=15pF SR E 7-6 620 1200 ns
tsk(p) JFHIER | JtpL - teLwl 10 40 ns
tpuz , trz | ZEFH IR ) DE =X 20 60 ns
tpzH(1) Jt FH I ) DE =V WK 7-7 80 155 ns
tpzL(1) Ji HIF 8] DE =V|p 650 1250 ns
Vo = 1.65V £ 1.95V ; DE = 0V 7 12
F2HON e i - W 7-8 us
PZL(2) Vio=3V % 3.6V ; DE =0V 7 12

(1) EERTHENXT , A BN RXFINGGT , YIZ HIREH#4

6.9 Switching Characteristics_20 Mbps
20Mbps (SLR = GND) , 7EZBGEAT A4 TS . P MAUEIS7EIRE N 25°C LA HIEHLE Voo = 5V Vo = 3.3V 544 Il

)

¥ \ WREHE | i R Bkl B
ek
Vec =3V & 3.6V, du%
i o 5 3.3V 5 9 151 ns
ot ZE oyt BTN B T v CYETT
cc = 4. 2 9. , S
TE Yy 5V 4.5 8 15 ns
o R.=54Q , C_=50pF Vip = 1.65V £ 1.95V 14 25 50 ns
tPHL » P | FEHEIER v
: WS 7-3 Vio = 3V % 3.6V 9 20 40| ns
Ve =3V & 3.6V, JuR
t — | i 3.3V ! 35/ s
SK(P PR REIR | |t -t
® PR P Voc =45V & 55V, it ) 35 ns
R 5V :
tpHz , trz | ZEFH I IE) RE=X i & 7-4 F1E 7-5 25 50 ns
tpzH , trzL | )3 IR IE) RE =0V i & 7-4 & 7-5 30 70 ns
RE=Vio,Vio=165V £ 195V | 6 11
tpzn » tpzL | JE IS TE] — &K 7-4 MK 7-5 us
RE = Vo, Vio = 3V & 3.6V 6 1
Bl
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6.9 Switching Characteristics_20 Mbps (continued)

20Mbps (SLR = GND) , fEZ a7 2 F TS Fra SR ES Ry 25°C LR HIEHIE Voe = 5V, Vo = 3.3V %1 Tl

7= ()

25 W% B/ME HAE BAE| B
te, b finth BT R B A 5 10 ns
terL , tL | RHEEIR CL=15pF 2 & 7-6 30 55 ns
tsk(p) JKAHIER | [top — teewl 4 ns
tpHz » tpLz | ZEHIETIH] DE =X 20 58 ns

WZRE 77
tozH(1)~ e F DE = Vio " 80 155 ns
tpzL(1)
Vio =1.65V & 1.95V ; DE = 0V 6 " us
N GE R : o 78
PZL(2) Vio=3V % 3.6V ; DE =0V 6 " us

(1) FEEXTHERT , AL B RXMANGT |, YIZ HIRSN 5 H 5T

6.10 Switching Characteristics_Termination resistor
HW AR TS BRIESDA WY, SNArE SR E AR 25°C. mIRHE Ve = 5V, Vi = 3.3V K/ RIS

¥

pili=e S0

BME  REE BXE

XA

toTeN

YR B i 24 i FL L 2 E
1]

H/F =GND , Vio =3V % 3.6V, DE=GND , Vyz =
2V, Vz =0V
W2 E 7-9

1500 4000

ns

torz

DR T S e - 4% ke L O 8 5 A
[

H/F =GND , Vio =3V % 3.6V, DE=GND , Vyz =
2V, V=0V
WK 7-9

4600 7200

ns

trTEN

TR 5 o4 I P L 4% DT AE I
1]

HFF =GND , Vio =3V % 3.6V, RE=X , Vag = 2V,
Vg = 0V
W& RE 7-10

1500 4000

ns

trrz

TR i 2% S HRL BEL 4 9 AT I
1]

HFF =GND , Vio =3V % 3.6V, RE= X, Vag = 2V ,
Vg = 0V
W& RE 7-10

4600 7200

ns

6.11 Switching Characteristics_Duplex switching
TR TS E. BRAFSGA U, S0 R AE IRy 25°C. B IR Ve = BV Vo = 3.3V Ik Filllfg.

ST I 6]

HZR K 7-11

2% WA Z BME  MAME  BoofE|
¢ U\*XXIE‘EEWH%QQXXI*% \=/I\O/= 3V £ 3.6V , QBEJJ%%*D?;%C%?&EW , TERM_TX 01 -
HFD ST I 1] 0 ' o
WS E 7-11
t AT A G Ty | V10 = 3V B 3BV SABRBCEBUAH . TERM_TX 01 5
FHD 10 - . us
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6.12 S RUKFHE

—— 5.1
4.8 —— 48] — Vod (3.3 V)
— S 45 —— Vod (5V)
4.2 — © 42 —
S _ g 39 ™~
> 3.6 3 ~
o) > 3.6 ~<
£ ST 5 33
> I — % 3 ~
5 o4 — © 27
=2 — Von (Vcc =3.3 V) B— S 24
o — VoL (Vec = 3.3V) ~ =
- 1.8 o 21
o — Von (Vec =5V) S 18 I~
= — VoL (Vcc =5V) — =
a8 1.2 I 8 15
~ — 3 12
0.6 =T g 1
’ = g 09
I 0.6
0 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)
DE =Vjo Ta=25°C DE = Vo Ta=25°C
] 6-1. Bk th HL B 15 B Al e FL L IR R Bl 6-2. HRh 38244 M LR S R 884 th IR 2 IR 6
75 36
— _\
70 > 34
g 32 \\
D 3.
z 65 £ \\\
S > 3
— 60 =
= 5 28 — Vcc =33V
E 55 3 — V=5V
© oo =
o / S 26
> f=
a 50 19
o o 24
3 £
45 S 22— —
40 E , — -
/ —
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
Vee (V) Temperature (°C)
R =540 DE = Vo D=V R =540 DE = Vo D=V
Ta=25°C K 6-4. XAt iR SR EZ MR R
F 6-3. HIF RS BB KRR R
290 280
% 285 , -
< 280 £ 275
g 275 = 5
= 270 & 270
T 265 | =
e ggg — Vec =33V T 265 =
S — Vec =5V 8
$ 250 cc S 260
X 245 o
g 240 g 255 //
£ 235 / 5 L _—
o 230 2 250 -
g 225 — 8 | —
S 220 AN o 245 — Vec =33V
2 215 ] 3 p— — Vee=5V
210 240 : :
40 20 0 20 40 60 80 100 120 140 40 20 0 20 40 60 80 100 120 140
Temperature (°C) Temperature (°C)
RL =54Q C|_ = 50pF DE = Vo RL =540Q C|_ = 50pF DE =V|o
& 6-6. I3 BEHB LR 5REZ AR (500kbps)
B 6-5. BXzha% i IR 5L P 1R] SIE B 2 AT IR 3R (500kbps)
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6.12 #AEE (continued)

105 28 7
2 102 S B Vam
2 99 = 26
g o vy g Ve
5 / d 5 S
“ 93 s 2 7
2 9 el % L
k: /] S 22
2 8.7 / — Vcc = 33V Q‘: //
* — Veo=5V o
g 84 v cc 5 o~
2 81 — 5 //
o (72}
s P~ §18 — — Ve =33V
S 75 = = cc=3.

I — Vec=5V
7.2 16 : :

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

-40 -20 0 20 40

Temperature (°C)

60 80 100 120 140

Ru=540 Cu = 50pF DE =Vio R =540 C. = 50pF DE = Vio
E 6-7. %ﬁ%ﬁtﬂﬁfﬂﬁi?ﬁﬁlﬂ'—ﬁﬁ)ﬁZ@ﬁ‘]%ﬁ (20Mbps) E 6-8. %%%&%ﬁﬁi&'—ﬁﬁ)ﬁzmﬁﬂ%ﬁ (ZOMbPS)
100
— lcc (Vec =3.3 V)
90 — lcc (Vcc =5V)
Zz 80
E ////
§ 70 ////
% 60
3 50
40 —
30

0 2 4 6 8

10 12 14 16 18 20
Signaling Rate (Mbps)

R =540 Tx=25°C
DE = VIO

E 6-9. R S5ESERZ M IIXEK (20Mbps)
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7 ZHNEEFR

Vio 3750

375Q —
B 7-1. RAHEEARNIESNEES R H B RN E
Y
B - W
= S X,
Voc(PP)

. T Voc
<

&l 7-2. BF RS-485 £ £ 1 IK 528 22 /- A A4 i ANl &

Vio
oV
nput | & & | —~pb— cog#e TR 0% -
Generator
= -2V
Y
S1 Vo
D 2
4
DE Ci= 50 - Ri=1100Q
Input 4 pF T
Generator \I/I 50Q

Input
Generator
& 7-5. BB HPAA 25 B AN _E R 3R SR 3 2% 5 B AN AR F IR
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Input *
Generator \

0VorVp y/ D at Vo
S1to GND
Input D at OV
Generator S1to Vio
Aat15V
BatoV
S1to GND
AatoV
Generator Bat15V
S1to V|Q
B 7-10. Bl o 14 o e BEL A% 2 FH R4 A I I 00
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Input
Signal

D=GND———»|D HIF
DE =Vio— »|DE

THVD1424
Observe ¢—— R

RE = GND———— > RE

N,_/_|w ,7—|<

? GND

HIF
Full Duplex

Half Duplex

B 7-11. X TAERE W TAE K Y18 AR AR R U145 i 18] 3 &

14
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8 4N
8.1 fifid

THVD1424 2

St FELBEL 5% o

- ==

ORI K RS-485 Wk 2%, LB L E 51 HIF T2 T4 T RS-485 M4% ., i%asfh BA
JEIZEZRHI5 1 SLR |, 7 T asE 3 B Ak 20Mbps A5 = B i 2 IR #1]  500kbps 1. THVD1424 if
fE YIZ 5 A1 AIB i T2 [0 B A5 A b 120 Q KumeifH#s . A UE PS5 B TERM_TX Al TERM_RX ki &

8.2 ThRETTHE R

8.3 REMHEViL A

Control
Logic

< H/F
N A
JERM_RX
B

— e - e —— e —— — —— —— —— —— —— —— —— —— —— —— —— —— —— —— —— —— — — — — — — )

THVD1424 | 3V % 5.5V G HJEHLH . Za A —4 Vo 51, T iZa &S 1.8V, 2.5V, 3.3V 5
5V @R, W ESD fRYTHE K THRHE mik £8 KV (B ) o £15kV (=S E R ) 19 IEC 61000-4-2 F5
HE, CRYIOR A% e 2 B RO (ESD) HIs2m |, JEARPE Rk £4kV [ IEC 61000-4-4 FréE |, fRIIOR 25 %52 AP
HBEAE (EFT) HIR0 o

8.4 S IRER
THVD1424 HA7 HIF 51, A8 0F ol F T W TE e T M4 . FRAH T HIF 51K shasse.

x 8-1. WY aeR

RS B Bl &
LR : B A

HIF = Vig s R 3R Y A Z BAICEIO NS MA Y A Z M 4518, BHAh DE
A1 RE 31 Mgl

HIF = GND YB3 Y A0 Z BT I A R B e i e IR

MYREN AR RE S I DE VI BT, Z0 M Y M Z REEEUE A D AR . D AR AR T2 TR

Y N, Z AR ES . ERXMIELLT , XN Vop = Vy -

BoRES R , Z 2w Y BNRHEF |, Vop 2 3L
2 DE YR AFI , PN AN A . AERXFPE UL, D ARRIZHPIRGS R TR K E K. DE 5IAA — 1A

NRLFEBHEN R, HORFEHTIRIRS R, WXEhFE P BRI EE
HPHES , b, R AKEhas HAC TIOFBOIRESE , f Y 20l Z AR

& 8-2. WEHARTIRER

Vz FIZ i OV IE. 24 D UfRESFR

( =BT ) o D SIA —MEREE] Vio FAHS L4

N fhe Hath )
D DE Y z e
H H H L IR K 5 5 2 e LT
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* 8-2. IKFh A TIRER (continued)

N e it

D DE Y Z e

L H L H AR BRI T

X ] z z A

X % z z SN, B W
7T H H L BN T, VR R e T

MR AERE S I RE B IR BT | BRI e . M58 30N Vip = VA — Ve ( &R LHIR ) 80 Vy - Vz (2F
WCTAR ) ZE A IO IE B T BN BE Vrge I, Sliasfin it R s it 2 Vip N 00F BAR T
BNBRME Vg 1, S0dsfth R 2N WER Vip /0T Ve M Vpy. 208, T R AN E 9

¥ RE N4 P BT IR |, B i ORI , 5 Vip MIREERIRIE LS. MUK 8 5 B WT (JF

B ) L EEREZGBRIEBR (EEE ) SURN ST AR (BN ) i, AR A B B 2 S B0l R A2
VAEN Y E AT S

* 8-3. B BINGER

E=Zix 17N fERE infn)
Vip=Va - Vg (&M THR ) R RE R Thge
Vy - Vz (EWITHER )
Vrhs <Vip L H B AR 2R HL T
VTH. < Vip < Vs L ? 58 BEIRTS
Vip < V1. L L PN RS AT P
X H z A A
X T z BT, Bl ds e dt A
T LB R 2L L H A 2 4 v P A
LR S L H PR 22 4 v P T4 HY
WE (k) Bk L H s 2 4 v P T

8.4.1 i L i &g

THVD1424 1 2 MafE N 120 Q & im e ERs | — AN Y/IZ , B— DR AB. i E&umIReE g |
T A5 FH 51 BRI R A B P A 28 i FLBEL B o T A 28 ity FL L 2% B AT DA ST T DR ) 2% B R R0 8 R A T R R Bl 2k
Fo AR 284 A E B AL T PO WDIRAS | T 2835 56 1]

* 8-4. iy FAIRTIRER

BERS R e R
TERM_TX =V 4T EY F1 Z Z 188 120Q

T — - - SRS YIZ 2 045
TERM_TX = GND 27 TR 7Y 71 Z 2 A 1200
TERM_RX = V S TR 75 A I B 20 1] 1200

°__ - i BRAKE ] AVB 2 72
TERM_RX = GND s &% LT 15 AR B 25 1200
TERM_RX =X, TERM_TX =V, XY T AR A EY F Z Z[a)ja F 120Q .

chbls Sl 10 | X LA fE i H EETTHRT | TERV_RX

'(I;I'E\IRDM_RX =X, TERM_TX = ST B {EY R Z 2 25 1200 *, TERM_TX BAH Mok

AN E IR T b 1200 2 r LA Bl IR S AN AR L (AR O
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117 > 130
1165 | =™ Vecc =3.3V 128 — Vcc=33V
116 Vee =5V 126 — Vee=5V
124
= 1155 =
TC:_’ 115 S 122
5 L — 5 120
g 114.5 2 118
o) (7]
e 114 g 116
& 1135 s 114 \
g 113 T 112 W
E 1125 € 110
2112 & 108
1115 106
T 102
110.5 100
60 -40 20 O 20 40 60 80 100 120 140
A -9 -6 -3 0 3 6 9 12
" Temperature (*C) Bus Common Mode Voltage (V)
- )i ==l 5 \ .
Bl 81. S A SR L MR P 8-2. £ LA 5 M AR FEMIRR 2 K

THVD1424 J b e&un RS &t T 16ttt , A Kb vl DU B 2R IRHEREME 7 2, FF EAS ST NE K
20Mbps 155 M B 215 5 MR SN . WES R PR, P RLBEEMN -6V FiiE +6V. MABLRH
AT L0 i B P PR RRG 0 T 2R AL

40 60
_— VCC =33V
— Vcc =5V
20 %0 /
A 20 7

0

) / -20 ~
-40 / w0 // /

Current (uA)
o
Current (mA)

-60 -60
-6 -4 -2 0 2 4 6 -6 -4 -2 0 2 4 6
Voltage Across Bus Terminals Vag (V) Voltage Across Bus Terminals Vag (V)
& 8-3. ZimX IRt AB Bk 5| LI R E S BRI AR | & 8-4. &¥miT)5 i AB & &5 kS R Z )
KE RE
8.4.2 BATHIEHZE

T B R R ] (SLR) 51, THVD1424 ] B TR s il RS-485 4%, TR T EEREH| hhE .
R 8-5. RIEREH|THEER

BERE IR 5 £ E S &3

SLR=Vio e KIZATHE = 500kbps BCKIZATHE = 500kbps o R 2 0 HH e AT 0 T 2 SR B
I 7E B 4 o R B BB
5

SLR = GND s &% FKIZATH#E = 20Mbps FKIZAT#E = 20Mbps FERZ IS4 L 25 T PR 2 B )
FEHR S B A P 2 P - A i 0

R (500kbps) T AIHEIL s H AR SR AL IR A IR . 9 1 28R A 2 0 AT REA A IR R O A AL e v
B R ik, SLR = Vo T FIIE P & LLIE BRI v T J4 R 800kHZ FANk it

8.4.3 Ryt
THVD1424 BA N BRI IhEE | 1B /R s . B ERA B AN L
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Vee M Vio B B A RS R DI fE -

A IR T BT R BB, X2 e AR B R
B R DR AE CRIRIIRERAS . FERA A T A F IR PR OU T IS AT

* 8-6. BLIETNRER

Vee Vio IXZ A AT H Beleasda B3I YZ LA AB 2 [H
(IS

> UVyccyising) > UVvio(rising) i DE #1 D A\ e i RE #1 A-B #5E i TERM_TX FlI
TERM_RX 5l gz

< UVvyccfaliing) > UVyioyrising) [=14EET N HiE K

> UVyccyising) < UVy0falling) [=14EETN S1SEE Az

< UVyccfaliing) < UVyofalling) fEE ek Pl

BB T2 B A £16V 10 R AR . BhAh | SRR H IR PR S 250mA. BRI, 7E 2 AN DR 4% ] 0K
BRI [ S 2o AR, SRR 1 IR FRLIALAE A B2 BRI o A SR Th R ABRLAE 45 L 160°C , W&
FIBR S e AU s, AT BRI B D FEH. — B85 T BREBn R S HE 0 PR E
IELP ST SIS = REEREE G

IR WT T BE |, 1X
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9 SR B 43T A A

&

LUR BB 2 BE BANE T TI e, TI AR R e vk . T % 2 e e o2
EEHAE, PURRAEAINS B S AR A RS RE

9.1 MAfER

THVD1424 2 —3K RiEM RS-485 Wk #s , H T b5ttt . IRah4s Az leas Al 58 5l B DL R 43 5 354 . XL
J 1) R 2 ity 1 1) 5 R 12 B A FH T 8 R A A i X R L E

9.2 HAIN F

RS-485 S A& AN IHBEBIR L BB IRCR B . N T THRRER S T, A AR A — N P Ry, HAE
58RI LT o VCFC . X PR F-AT I3, FOVFFE B KA 4R K s il o @ i B i % . THVD1424
HA R E120Q & Ha% , JE5E S RS-485 N IRE AR LS. K 9-1 BoR A&7 s cunds |, s
F AR . THVD1424 7] F T Frf 15 S it . TERM_TX 3] 10V A 00 2 e (9 24 3 =15 sk R o [ 4 o500 21
K] 9-2 JE7R T 40U X 4% A xof B 28 1) 2% 4 S B &S . R THVD1424 | [RIRETT DL BTG 15 % A8 P AR %
1. FIH TERM_TX fil TERM_RX 5] i1, W DA 215 5 AT ] 5 553k 47 i B .

Vio

yoosssseam

-O- O—O- O
R RE DE D R RE DE D

A 9-1. THVD1424 Fit B A X T A H A RS-485 M4
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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 ©)
@ ©)

THVD1424RGTR Active Production VQFN (RGT) | 16 5000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 1424
THVD1424RGTR.A Active Production VQFN (RGT) | 16 5000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 1424
THVD1424RGTRG4 Active Production VQFN (RGT) | 16 5000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 1424

THVD1424RGTRG4.A Active Production VQFN (RGT) | 16 5000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 1424

@ 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 0O O 0O 0O 0O 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)
THVD1424RGTR VQFN RGT 16 5000 330.0 12.4 3.3 3.3 1.0 8.0 12.0 Q2
THVD1424RGTRG4 VQFN RGT 16 5000 330.0 12.4 33 3.3 11 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)
THVD1424RGTR VQFN RGT 16 5000 356.0 356.0 36.0
THVD1424RGTRG4 VQFN RGT 16 5000 367.0 367.0 35.0
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GENERIC PACKAGE VIEW
RGT 16 VQFN - 1 mm max height

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.

4203495/|

13 TEXAS
INSTRUMENTS



PACKAGE OUTLINE
RGTO0016C VQFN - 1 mm max height

PLASTIC QUAD FLATPACK - NO LEAD

PIN 1 INDEX AREA—]

3.1
2.9
SIDE WALL
METAL THICKNESS
DIM A
* OPTION1 | OPTION 2
0.1 0.2
1.0
0.8
ji%g, g I e O g N e Y
0.05
0.00
l=—[11.68+0.07 = (DIM A) TYP
4X (0.45) 5 8
—EXPOSED
THERMAL PAD { O
9
SYMM

Eﬂ 16 0-30 [D

0.18

PIN 1 ID 16 SYJ\,,M 13 & 0.1 |C|A|B
(OPTIONAL) ¢ 0.05( |C
05
16X g3

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
RGTO0016C VQFN - 1 mm max height

PLASTIC QUAD FLATPACK - NO LEAD

I .
won—
16020 f% O O

.L ] %(058)¢ 28)
L @ TYP

e | et
e i

gk

|

|

(R0.05) ‘ (3.58) TYP #—J i
! 1

ALL PAD CORNERS
(28

@0.2) TYP
VIA

LAND PATTERN EXAMPLE
EXPOSED METAL SHOWN

SCALE:20X
0.07 MAX 0.07 MIN
ALL AROUND ALL AROUND
Pl SOLDER MASK
| METAL | fOPENING
| I
| I
EXPOSED ‘
EXPOSED—// ‘
METAL T __SOLDER MASK METAL | T __METAL UNDER
OPENING ~ 7 SOLDER MASK
NON SOLDER MASK SOLDER MASK
DEFINED 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
RGTO0016C VQFN - 1 mm max height

PLASTIC QUAD FLATPACK - NO LEAD
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SOLDER PASTE EXAMPLE
BASED ON 0.125 mm THICK STENCIL

EXPOSED PAD 17:

85% PRINTED SOLDER COVERAGE BY AREA UNDER PACKAGE
SCALE:25X
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NOTES: (continued)

6. Laser cutting apertures with trapezoidal walls and rounded corners may offer better paste release. IPC-7525 may have alternate
design recommendations.
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