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[Vobl XS 45 22 43 Y P M RL=100Q ( iEZHKE 6-2) 2 25 \%
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AlVopl | ZE i EIRER S |RL=54Q 3K 1000 (iEZHE 6-2) -50 50| mv
Voc LA H R R R =54Q 5, 100Q (i%=1AKE 6-2) Veel2 3 \%
A N N N
Voo | masstm RO R =540 5% 1000 (155 6-2) 50 50 mv
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los EmE R ( BLIT ) |DIR=Vo, -7V < (Vgo B Vg ) < 12V, Bi# R1 HifEE R2 -250 250| mA
MODE1 , MODEO = 11 , TERM_TX = GND , DIR = GND , V¢ = GND & 125 125|  pA
lozo ABTHAFRIMR2 £ |95V, Vo=-7V, +12V
R3S 7% e BELETUH IR FE | MODEY , MODEO = 11, TERM_TX = V), DIR=GND , Ve = 5.5V, Vo = | 32 0
V12V 5 350| pA
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| AR (SO ) ;rsx\xlﬂu@xxﬁ;ﬁ ,DIR=0V, Ve Ml Vig = OV Bk
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> LA e &P oR .
IrxT ﬁ%%ﬁi«iﬁﬁ’ﬁﬁd&%uim LRI, Voo M Vio= 5.5V, TERM_RX = Vo V=7V & 12V 325 325 LA
JiL
Vs NAEE PN VR -70 -40| mv
V- LN =GR TE -7V Z 12V (3R FE Py -200 -150 mv
Vhys S NIR i 25 80 mvV
Cas HANZES WA £ R3 I R4 Z [ , f= 1MHz 20 pF
Von SR L1 51 lon = -4mA , Vo =3V £ 3.6V & 4.5V & 55V V'°0'4 VIOO_Z \%
VoL AR, L1 51 loL =4mA , Vio =3V & 3.6V B 4.5V & 5.5V 0.2 0.4 \%
Vou At L1 51 lon = -2mA , Vio = 1.65V % 1.95V & 2.25V % 2.75V V'°0'4 VIOO_Z Y
VoL WCHE | L1 31 loL =2mA , Vio = 1.65V % 1.95V & 2.25V % 2.75V 0.2 0.4 \Y;
loz i EPTRR , L1 5 Vo =0V 3 Vo, DIR=V,5. MODE1. MODEOQ =10 ( M T ) -2 pA
X34 RS-232
Von i FLT A Y L DOUT (R3) (R =3kQ % GND , DIN (L2) = GND ; Ve =3V % 3.6V ) 5 5.5 7 Y
VoL 1% L LR DOUT (R3) (R_ =3k® % GND , DIN (L2)=V|g ; Vcc =3V £ 36 V) 7.3 5.5 -5 Y
Von T ELT A Y R DOUT (R3) (R, =3k® % GND, DIN (L2) =GND ; Voc =4.5V £ 55V) 7.8 9 1 Y
Vou G L P4 e DOUT (R3) (R, =3k® % GND , DIN (L2) = V|g ; Ve = 4.5V % 5.5V ) -11.3 9 7.8 v
_ N VCC =36V VO =0V
los JELBR S HH LR () £35 60| mA
VCC =55V VO =0V
o R3 L [t e e gff:ov e VA 300 10M Q
, ) Vo=#12V Vee =3V % 3.6V 125 uA
loff R3[4 I B SHDN = GND
Vo=+10V Voo =4.5V % 5.5V 125 uA
Bli#: RS-232
- _ < . < Vio - Vio -
lon = -4mA , Vio = 3V % 3.6V & 4.5V % 5.5V 0.5 0.2 Y
VoH i P4 HE R R LA > ”
lon = -2mA , Vo = 1.65V % 1.95V B 2.25V % 2.75V '8'46 '00_2 \%
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5.7 HAFE (452)

7E BRI R P 10 TR T B P U7  BRAE S A 0T ) o Bk ST A | 7500 SR A 7L g 25°C . Fh BRI
Vee =5V Vo = 3.3V HEAF Fillfg.

S PR B/ME  HEME  BKME| B
loL = 4mA , Vio = 3V & 3.6V 5} 4.5V % 5.5V 04| Vv
VoL % B~ L LA
loL = 2mA , Vio = 1.65V % 1.95V 5 2.25V % 2.75V 04| Vv
v RS-232 el asim A (R2) L |Vec =33V 1.6 24|V
i 9 T i N R PP Vec=5V 1.9 24| v
v RS-232 i (R2) I [Vec =383V 0.6 11 v
- 18 4 N B 18 P Vec=5V 08 1.4 v
el g N L F 4 R #E
Vhys 0.4 0.5 \%
i (Virs = Vi)
PUESE L S L1 B | sgea
| DN = oV +0. +1
of H R LI S 0 +0.05 +10 LA
n ARSI LIRS 15y < v, < 15v 3 5 7| ke
PR
TsHon AT R (B W T 150 170 °C
Thys SR i 15 °C
LR
UVvce Vee EARIEBIME 25 27| Vv
(rising)
UVvee Ve FREREBIHE 1.9 2.1 v
(falling)
;JVVCC(hyS Vee R IR 100 400 mV
(U_‘_’V')O Vio LI R EMIE 15 16 v
rising
Wvio |y o Fresmmis 12 14 v
(falling)
UVvioghys) | Vio IR 1B 85 100 mV
Vo = 4.5V % 5.5V, SHDN = GND |, it St A 3 IR |, a2k | T 5 2l ua
FE, Ta < 125C W
Vee =3V % 3.6V, SHDN = GND , firfs HAtZ A 51 =, 84k BX 3 15 A
l SEILR 0 s P Ta = 125€ i
KA ) LY LY ——
ce-srion ’ " |Vec=45v % 55V, SHDN = GND , Fifi st A5l % | 84 L F 5 5 A
FE , Ta < 105 C W
Vee =3V % 3.6V, SHDN = GND , firfs HAtZ Hm A 5 =, B4k be 3 10 A
FE , Ta < 105 C U
lio sHoN | WU R B SRR | Vio = 1.65V % 5.5V, SHDN = GND , firf H A4 A\ 5l g = 2 LA
Xz g8 ARl A # A A, DIR = Vo , MODE1. \
MM (#4) L Veg= |MODEO =11 ( &40 T ) 2ty 7 34| mA
4.5V % 55V — — -
lcc 485 | TERM_RX. TERM_TX = ﬁﬂﬁaﬁD%EjﬁEM%bé%qﬁﬁgﬁ(ﬂﬁxf;R Vio Pk 1.3 28| mA
BEEHKHT , SLR =X ’
KB A AR, Belegs b s, DIR=GND , \
MODE1 , MODEO = 10 ( 3:X(T. ) HH 08 15 mA
B B RUELBA . DIR = Vio , MODE1, . 5 28 ma
MR (975 ) | Voo = =1 )
3V % 3.6V IXBNEs B e, Bl AEH |, DIR=V,o , \
loc_4ss TERM_RX. TERM_TX= |MODE1 , MODEO = 10 ( T ) L ! 23] mA
BEACET SLIR=X Ty st | Bl i), DIR = GND o 7 1sl ma
MODE1 , MODEO = 10 ( %L ) = : :
BRI (5 ) | Vg | BANRBZE , BGRBE T, SLR=GND , DIR= | __ ., ..
| Py e L) Vio| o p ™ MODE , MODEO = 10 ( 4T ) R ! 17| vA
O TERMRX TERMTX = [yiahpiig st il SO, SLR=Vio i DR = | o s 21 ua
B GND ; MODE1 , MODEO = 10 ( *£X( T, ) 7 H
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5.7 HAFE (452)

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 BME  HMAEUE  BRME| HAr
| RS-485 Wiz szt T | IRBh4Lu S F Bl BT e ; MODE1 , MODEO =11 |DIR=V,o , TERM_TX 38 50| maA
CODTABS | ey g iy 37 (2L =Vio
| RS-485 #lasim ki T | Bl s A B, MODE1 , MODEO =11 |[DIR=GND , 1 15| mA
CORTA% | iy s s (&L) TERM_RX = Vio '
loc rezse |RS-232 Bt Fitsy | MODE! - MOPEO =01, SHON=Vio s SUIRIZAH | .5, 25 38 mA

J bimbzeafHAE_RS-485
IRF) A4 R1/R2 372 /i) [MODE1 , MODEO = 11 ( &% T ) 5 10 ( 2% T.) ; DIR=GND,

RIERUTX | 1 1200 syt TERM_TX =Vio , Vrort =2V, Vgy = -7V, OV, 10V ; %% [ 6-9 102 120 138 o
R s R3/R4 2 18 [MODE1 , MODEO =11 ( &ML ) ; TERM_RX =V|g, VR3ra =2V , VR4 = 102 120 138 o
TERM_RX | 11 120 0 sz e il 7V. OV, 10V ; iEZH E 69
bk
HAHIE (L2, DIR.
SHDN. SLR. TERM_TX.
| - . < <S5. <Vpn < -20 5 A
N TERML RX. MODET. 1.65V < Vio < 5.5V, OV < Vjy < Vjo u
MODEQD )
ViT+(n) ETBIME - B 0.6V 0.7*V|o Y
Vicany | FHERIME - BHEEA 1.65V < Vi < 5.5V 03Vio 0.4V v
VinHys) | FINBME @ 2B 0.1*Vip 0.2*V|o Y
(1) EFEAREFT , MR Vige 20 Vg - & Viyse
(2)  Pifgh RIS R [R] , DAy (e S X DR AR AUE (|, IF H— A REEZ AN
10 R 15 Copyright © 2024 Texas Instruments Incorporated
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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
X8
VCC =3V E 3.6V B Jﬁlﬂ
‘ e 5 3.3V 210 300 600| ns
ot ZEorH S TR B ] v YETT
cc=4. . y IN
T 5V 250 300 600| ns
= ]
Vee =3V £ 3.6V, i 250 450 ns
‘ ) e R, =54Q , C_=50pF fE4 3.3V
PHL » tPLH iB W& E 6-3 Veg =45V % 55V, fit 250 450
HEH BV ns
VCC =3V % 3.6V f ﬂﬂﬂ
. — o {5 3.3V 2 5] ns
KIPAEIR | -
SK(P) PHL ~ tpLH Voo 45V E 55V , - -
HUE N 5V
X MODE1. MODEO = 10 ( 4T, )
K F s
tpHz » tLz | ZAHIIN [H) 11 (AT ) o , 80 150 ns
ODET- MODEo =T (g | eI 64 fikd 65
tezH , t ol At 200 650
pzH » tpzL | Ji I (A T : Bl ns
B
ot i B THR b ] 13 20 ns
terL , tL | FRIEEEIR C_ = 15pF 2K 6-6 700 1200 ns
tsk(p) RKHIER | [tpre = tpvl 10 50 ns
tpHz - tprz | EXUTAR N (945 I ) 30 80 ns
MODE1. MODEO = 10 s
t " ' W2 6-7 60 155 s
e T F e 1] TERM_TX = Vi "
tpz|_(1) 450 1250 ns
ez | BB PR TXIAKIT | o _ oy . MODET. MODEO = 11 | i 6-8 7 16
tpzL(2) FFUE R FH A 1] ’ : el vs
(1) EARTHTF | A. B RXEIAMT | YIZ RS54 i T

5.9 FF4tE_RS-485_20Mbps

20Mbps (SLR = GND) , fE@UUEAT A NS . Ara SBUENER N 25°C LURHIRHIE Vee = 5V, Vo = 3.3V &4 Tl
B, M
2% \ WA | BME REE BOE| B4
X3hEE
VCC =3V % 3.6V f ﬂﬂ‘ﬂ
3 ‘ % 3.3V 5 10 15 ns
tr, ZE5 L TH R I ) v YT
cc =4 2 5.9V,
g 5V 5 10 15 ns
o R.=540Q , C_=50pF Vio = 1.65V % 1.95V 14 25 58 ns
topL . t e AR e
e W2 K 6-3 Vio =3V % 3.6V 9 20 46| ns
VCC = 3\/ E 36V ) Jjﬂﬁg
. P t {4 3.3V L 35| ns
SK(P) MIER | Jtepe — teunl Veo= a5V E DoV A 1 . -
UM R BV :
S p MODE, MODED = 10 (#3.1 ) PR
‘ MODE1. MODEO = 11 ( 4% HEH e RS
tezr , teze | 5 I [H] T : Bl 8 80 ns
B
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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

5, M
¥ WA B/ME S RIE BAME| Bz
ot G T BRI TR 5 10 ns
tpHL » P [ fRHRLER CL = 15pF 15 K 6-6 40 70 ns
tsk(p) K AEIR | |tepe — teLnl 10 ns
tpHz » tpLz | XA N B44 FH I ) 20 80 ns
MODE1. MODEO = 10 , e
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
oo e DIR = 0V ; MODE1. MODEO = 11 | %% [ 6-8 5 us
(1) EEXTHERT , A, BN RXFNmT , YIZ NIKS) a4 T
5.10 JFRRrE |, IX3h4E_RS232
FEHEFE 1 B Y5 A ST LR R XU TR I AR IR TS R S ( BRAR A AR ) ()
24 WA BE pmwo mim| e
250kbps
e o R.=3k0 C, = 2500pF
RO % DOUT JF 5% 2 M 6-14 250 500 kbps
UL | s g e g 5
t | ERIGREE R, = 3kQ % 7kQ CL = 150pF 7 2500pF 0.8 us
N i Z K 6-14
tsk(p) R I% Ak R C) 100 600 ns
Voc=3.3V£10% ,5V+10% , |C,=150pF % 1000pF 6 30
SR(tr) | Ed#% | XK R.=3kQ & 7kQ , &K Vips
6-15 C, = 150pF % 2500pF 4 30
1Mbps
o R, = 3kO Cy = 250pF , Ve = 3V % 3.6V 1000 kbps
5 KT T R v v
AR —4 DOUT JF% , 5K 6-14 | ¢, = 1000pF , Vg = 4.5V & 55V | 1000 kbps
| AL BARER RL=3kQ Z7kQ , A | CL=150pF % 1000pF 300 800 ns
6-14
tsk(p) Jikpf A% ) 25 150 ns
Z_;:\I;Q % 7kQ , VCC = 4.5V o 18 150 Vis
SR() | i | HHX : Cy = 150pF % 1000pF ; &2 K
R =3kQ E7kQ ,vcc=3v |6-15 15 150 Vius
%36V "
(1) MRR%&MA C1-C4=011F (Vee=33V+0.3V) ; Vec=5V+05V.
(2)  FEBIBUEISLE Voe = 3.3V 8 Vg = 5V H Ta = 25°C B li#5.
(3)  FkitimEe & SUNF— 2 RNEIE R |teuy — tpHLI
5.1 JFkett ik _RS232
T P B Y5 R ST LR R XS R I AR IR S I A ( BRARE S Ahirg ) ()
5% RS e T mxw|
250kbps
tpLH FERRAEIR B[], K P 21 15 B~ \ 150 550| ns
- C, = 150pF , #&EZ K 6-16
tPHL FERRREIR I [ oy P I B P 150 550| ns
tPLH FERRREIR I 1], K HL P 21 15 B P ‘ 130 520| ns
— Cy = 15pF , 514 6-16
tpHL FEREIEIRIN 8] | 5 1 BG4 130 520| ns
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5.11 FFouhit: 2ids RS232 (4:)
e 1 P U P 9 LR 1 SR R B T SRR S P I ( Bk S A ) ()

SH TRRL s PRE pow| me
TR BRI (Bl B B ) L Vio=3VE  |CL=150pF , W21 6-16 20 50| ns
A e CL = 15pF , i1 6-16 5 10| ns
! . N o " = =5 4] 6-
P22 ) R R R T ( Bl MBI ) | Vio = 1.65V % | CL = 150pF , 2 6-16 40 90| ns
2.75v C, = 15pF , i %4 6-16 10 20| ns
t i R A R [ 6 14| us
o mEEE CL = 150pF , R = 3kQ , 5% 6-17
tais it 2 P e (1) 100 200| ns
CL = 150pF , i 2K 6-16 50 135| ns
ts:k(p) Hijﬂ*{ﬁ}?/(s) N
CL = 15pF , i 21K 6-16 50 135| ns
1Mbps
teLh FEFRAEIBIN 18], G FR P 8 o L P o 150 550| ns
1 Cy = 150pF , ik 2K 6-16
tpHL AR IR |) ey B P B P 150 550| ns
tpLH AL AR AEIR IS [R) A% T 2 i P o o 130 520| ns
—— CL = 15pF , i5Z K 6-16
tPHL AL AR AETR IS IR) o P B P 130 520| ns
IR (B ) | Vio=3v & |CL=150pF , 52 H 1 6-16 20 50| ns
P Cy = 15pF , #Z € 6-16 5 10| ns
t : . <2 o’ = =5 K 6-
P22 | Rt R RN ( Bl ) | Vio =165V % | Cu = 150pF , 2 6-16 40 90| ns
2.75V Cy = 15pF , i %1 6-16 10 20| ns
t i A B (1] 6 14| us
il ik CL=150pF , R = 3KQ , i 2l 617
tais B L A P [ 100 200| ns
N CL = 150pF , i %1 6-16 50 125 ns
topy | Wb ®) kit
CL = 15pF , it 214 K 6-16 50 125 ns

(1) WK% MEHN C1-C4=01uF (Voc=33V+£03V) ;C1=0047uF,C2-C4=0.331uF (Vec=5V+05V).
(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

2

PR

BME B BXE

Fpr

troy

MW RS-232 H 26 (1 [a]

MODE1. MODEO = 00 &% ; SHDN = GND &
Vio ; HABHEIMA G HES |, Voo =4.5V & 5.5V )
SHDN b7t 50% FHifi7%E V- BFEILE] -8V [ E ;
WHZ K 6-11

0.05

0.1

ms

MODE1. MODEQ = 00 ={£7% ; SHDN = GND %
Vio ; HEBHMAGIMES , Ve =3V & 3.6V M
SHDN 7t 50% FHLfif 38 V- HUFIAE] -5V B E] ;
W2 R K 6-11

0.1

0.4

ms

tr2 R4

M RS-232 1T1R = Y1 H)
RS-485 4 X0 T3 i I
If]

L2 = Vio , MODE1 M GND % Vio , MODEO = Vio ;
SHDN =DIR = V|o. SLR, TERM_TX , TERM_RX= &
7z ; ) MODE1 _EFHI I 50% 2 R2 153 2V (i}

1] ; ESHE 6-12

0.04

0.1

us

tra R

M RS-485 4= X T 1) 42
RS-232 3T5R T 7 (1B
1]

L2 = Vio , MODE1 M Vio & GND , MODEO = Vio ;
SHDN =DIR = V;o SLR , TERM_TX , TERM_RX= &
7% )\ MODE1 T4 50% % R2 345 300mV [
A 12 R 6-12

21

us
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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,

24 P A BAME  HAE  ®KE| B

DIR= Vjo , MODET = V0 ; MODEO A Vjo % GND ;

t W RS-485 43 T Hi b1#:%) | SHDN = Vio , SLR , TERM_TX , TERM_RX= &% ; 05 s

FHD_RS485 | sy 13 1k i 25 (1 ] L2= GND , L1 L/ 10k FHHHL , ) MODEO it ' !
ff) 50% %I L1 |- 50% K& Rt ] 5 %2 6-13
DIR= V|0 , MODE1 = VIO ) MODEO }J\ GND E V|o )

t $\ RS-485 U THILb1#5] | SHDN = Vio , SLR , TERM_TX , TERM_RX= &% ; 05 | s

HPD-RSRES | 4 T R FT A B '

L2=GND , L1 L) 10k FHiHifH , A MODEO LJHE
17 50% % L1 | 50% EFEFImTE ; #5525 1E 6-13

5.13 JFR45: RS-485 iz Hi fHAS
HWTAEAME FIOS8. ARG VBT | 750 F S5 570 R % A 25°C. HIEHUE Voo = 5V. Vo = 3.3V 44 Tl .

¥ TR EA BAME  HEE  BKE| B

) IR ) S 3 e o PEL S FR5@ ) | MODE1 , MODEO = 11 ; Vo = 3V % 3.6V, DIR = 1000 22001 s
DTEN 1] GND , Virort =2V, Vg = 0V ; it & 6-10
¢ IR St T o P 8256 AT | MODE1 , MODEO = 11 ; Vo = 3V % 3.6V, DIR = 2000 7200|  ns
DTz ff] GND , Vrort =2V, Vre = OV ; 15204 € 6-10
t P A% o 7o B S 2% JTE I |MODE1 , MODEO = 11 ; Vio =3V £ 3.6V , VRara = 1000 2200 ns
RTEN ] 2V, Vre = OV ; i5%:04 [ 6-10

At s T um 3 A B 2% o< pIi |MODE1 , MODEO = 11 ; Vi =3V £ 3.6V, VRara =

! e 2 72
trrz ] 2V, Ve = OV ; ifZ 1 [ 6-10 000 00| ns
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5.14 AU
120.5 119
120 — Ve =33V 118.5 TAN — Vcc =33V
119.5 — Vec=5V 118 / — Vée=5V
— 119 — 1175
S 1185 S 17 \
5 ms 2 1165 / \
§ 117.5 3 116 / = |
[0}
c 17 - X 1155 / /
§ 116.5 5§ 115 / /
T 116 > s / /
£ 1155 £ 1145
£ E /
5 115 z 114 /
" 1145 = 1135 7 \\/I
114 113 7
113.5 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 T #ak, V(R3-R4) = 2V RS-485 4= X1 T## 3% V(R3-R4) =2V
B 5-1. RS-485 Jitz i fHEE SIEE Z MR R B 5-2. w5 B RS L IR 2 TR (KO R
40 60
_VCC=3-3V _VCC=3-3V
30 — Vcc =5V / 40 — Vec=5V
= / /
20 7
< 10 — <
z £
g 0 € 0
§ 10 §
. ~ -20 ~
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 Tp=25C TERM_TX = Vo DIR = GND Ta=25C
B 5-3. sk IR R2-R1 B4R 5 H R ES R Z KX R B 5-4. BT R R2-R1 B&5 ) R EE S B Z KR
48— Se =
. —— 4.8 — Vop=33V
T— < \
—] S - -
4.2 — e < j-g ~ Vop=5V
= £ 39
- S s
= — > .
s 3 — £ 3
=1 | 1 — O 27
£ 241 — Vou (Vec =33 V) —— E 24
(2 18— — VoL (Vcc =3.3V) I 5 2.1 N~
g L= Von(Vec=5V) — @ 1.8
£ 12— VoL (Vcc =5V) — /// a 15
— o 12
0.6 T £ 09
o l==— O'g ~d
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=Vio Ta=25°C DIR = Vo Ta=25°C
] 5-5. RS-485 Jxah a4l i il Ik 5 SR 204 ] FRL IR Z IR IR R &l 5-6. RS-485 IR 483 404 H MR S IR A8 4 Y FLR 2 IS 2
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5.14 JLRIRHE (42)

75 36
S s4l—|—
° g 3.2 \\
65 g > —
— —
E - S L
= 60 5
c -—
£ 3 28 — Vec =33V
8 58 T 26 — Vec =5V
> 7 g
a 50 9]
= o 24
] £
45 2 o2|—3
[} —
40 / g ) \\ L
v —
35 1.8
3 325 35 375 4 425 45 475 5 525 55 60 -40 -20 0O 20 40 60 80 100 120 140
Vee (V) Temperature (°C)
Ta=25°C R.=540 DIR=L2 =V, DIR=12=V|o R. =540
RS-485 4= T RS-485 43 T4
B 5-7. RS-485 HLJE B %5 B Y L PR A fRI DR Kl 5-8. RS-485 Wz 3= 4 frth iR SIRE AR R
285 8.7
-_— VCC=3-3V _VCC=3.3V
280
o \ — Vec=5V EZ: — Vee=5V V%
2 270 2 L
Y = 7.8
£ 208 N 5 75 A
= 260 2 /
w & 72
g 255 Y //
L [}
4 250 E 6.9
3 a P
2 245 o 66
S 240 ¥ 63
L o -
235 N z N —
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)
SASE =540 [IS0pF SLR=Vio DIR =Vio ML =540 || 50pF SLR = GND DIR = Vjo
Bl 5-9. RS-485 500kbps XZ#5 LA H/ER T Ml (0] SIEE AKX R | B 5-10. RS-485 20Mbps JXZh52 b Fha 1] ok T BerT ] 1538 B 9] i34
S
285 32
— Vcc =33V — — Vcc =33V
280 — Vec =5V / \g; 30 — Vec =5V L
B L F
z 275 8 28 - —
© c
a 2
5 270 — e 5 26 _—
§, / g / //
S 265 & 24
& g |_— //
5 260 Z 2
2 S —
© 255 g 0 L—
2
250 18
4020 0 20 40 60 80 100 120 140 40 20 0 20 40 60 80 100 120 140
Temperature (*C) Temperature (°C)
RS =540 ||50pF SLR=Vio DIR =Vio G = 549 || 50pF SLR = GND DIR = Vjo
Al 5-11. RS-485 500kbps BE@J%%%J%EJ&'—?EJETEIB‘J%% B 5-12. RS-485 20Mbps EB@J%%%?&EEQE}EWB@%E
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5.14 JLRIRHE (42)

72 80
69 | o — Ve =33V
— — Veo=5V
< 66 — < — L —T |
— 70
£ 63— — |
/
5 5 65 =]
g 60 g — |
3 57 3 60
> =
§54f—vcc=3.3v g 55
0 51 — Vec =5V 5
o) v 50
S 48 g
o) o) 45
X 45 o e—
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=25°C R =540 DIR = Vo Tp=25°C R, =540 DIR = V|0
FE 5-13. RS-485 500kbps MR R 515 SEMEZ M KRR F 5-14. RS-485 20Mbps BRI 515 5AHER H MR R
50 70
—— 3.3Vgc_Cy = 150pF 65| — 3.3 Vce CL = 150pF
45| — 3.3 Ve CL = 1000pF 60| — 3.3 Vcc_CL = 1000pF
= 40| — 33 Vee_CL=2500pF z —— 5Vcc CL = 150pF
£ —— 5Vcc. CL = 150pF £ 55| — 5v¢c_CL = 1000pF
€z 35|— 5 VccicL = 1000pF = 50
[ —— 5V¢c_Cy = 2500pF — S 45 ]
5 30 5 L
3 3 40 =
_: 25 > 35 — =
s 20 g 30 — —
7] A L~ ]
o [ — [ 2 25
S 15 — — S 20 1 ——
2 10 e e - A 15 - T
) 10 S adlE—
| 5
o L \
0
0 20 40 60 80 100 120 140 0 50 100 150 200 250 300 350 400 450 500
Input Data Frequency (KHz) Input Data Frequency (KHz)
Ta=25C SLR=Vio Ta=25C SLR =GND
IRB Ak B Bk Q ; E AT RS-232 1T1R # TR ZH S 8 Bk Q ¢ SEEELAT RS-232 1T1R At
L2 = Y L2 = §)#
&l 5-15. 250kbps AT ) RS-232 MR S5 SHEMEERIIR | & 516, 1Mbps R T RS-232 HIEHE 55 B LMEXFNER
E3
25
—_ xm %oc = 23)\/)
s 225 Vi (Vee=33V)
3 — Vir-(Vec =5 V)
2 2
3
£ 175
g
3 15
8
o ]
S 1.25
N
&
@ 1
0.75
40 20 0 20 60 80 100 120 140
Temperature (°C)
B 5-17. RS-232 Bt BUE SEENFIR R
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6 ZHNERF L
Input
Generator
S1 Vo
RL =
CL= 110 Q
| t
Ge:g:ator 50 pF
& 6-4. BA = P S A T4 3 RS-485 IxBhE% /5 A AI%E A B [ &
Vce
R=110Q
——— 50% — — =
Input
Generator
&l 6-5. B A H-FA #5ck A _Ehi 5130 RS-485 IXZh48 /A F FI%E A B TR) Pl B
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V\O

Vi N————--

tezH(1)
L2 (driver input at Vo)

S1to GND

Vo

Input 4 00 1 R2 at GND, R1 at Vee
$1t0 Vi

Generator \

VoL

Vio

L2 (driver input at Vo)
S1to GND

R2 at GND, R1 at V¢

Input
S1toVio

Generator

& 6-7. RN TN T RS-485 Belira% /5 A% A Al &

Vio
Vio \ @0 \
l —_— - — =0V
trzHiz) —
— ———=Vou R3at1.5V
R4 at 0V
_|_ Vo <0V S1to GND
tezL)
Input f DIR
50 Q Vo R3atov
Generator VI‘ — R4 at 1.5V
S1toV,
—_ v o

Bl 6-8. TX 28 FIiT RS-485 HZUias MRITIT 46 1 /5 A B TR B X0 TAR 5K

Rrerm_rx = Vrara / Ia Rrerm_tx = VRreri1 / Iy

ly,

DIR = GND
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Rrerm rx = VRara / 1a

100 nF 100 nF —
GND — i 8V
100 nF |
1UF V+ !
+ + ] : T I ! troy \
N -~ b N ' o ¥
o o 0 o > > i !
I R Y | 1
1N TN AN NG Ny [ |
- L I L - V- |
— wonF w5 R1 }
QFV"' 1 I:,‘,_,J !
- o 5V Vce corner !
Vee| 2 =R BV N
L1 3 | IGND
L2 | 4 W“‘_T’”i GNDl Vio
77777 — oND
SLR| 5 S R3 ‘
7777777777 | 0.5 Vo
DIR | 6 2 R4 SHON |
— T ! 5V
ISPl 19l d100 i1t 2] |
T O O T \
— V+ |
g on 2 KB E P
a o [ o2 le———————»
g g g oz o | |
= = L x ! !
== Ve !
|
Toggle }
3.3V Vce corner |
|
& 6-11. M5B RS-232 Fi%s HIET IR
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Vio

0.5 % Vio | 0.5 %V
|
DOUT (R
DIN(L2) T R3) RS-232 output Input I :
Generator : |
C. | |
| |
| I tn !
\ tere le—p]
>

RS-232

Output
A. CL includes probe and jig capacitance.

B. The pulse generator has the following characteristics: PRR = 250 kbps and 1 Mbit/s,
Zo =50 Q, 50% duty cycle, tr < 10 ns, tf < 10 ns.

& 6-14. RS-232 IXZNBEFEHER |, BkrfimEs

Vio

DOUT (R3) _ RS-232 Output

Generator Input

R CL

RS-232 frr ‘ ey
_ Output
A. C_ includes probe and jig capacitance.
B. The pulse generator has the following characteristics: PRR = 250 kbps and
1 Mbit/s, Zo =50 Q , 50% duty cycle, tr = 10 ns, tf < 10 ns.

SR =6V / (tru or trin) -3V

VoL !
& 6-15. RS-232 IRzh 3 EHER
3V
| |
1.5V 1.5V
RX *2;1‘)”"“‘ ROUT buffer (L1) | : v
Input : |
Generator c | :
: |
|
T o ey

— VoH
A. C_includes probe and jig capacitance. Output I
B. The pulse generator has the following characteristics: Zg = 50
50% duty cycle, tr < 10 ns, tf < 10 ns.

10%l|

tr 232 | | 1R 232

& 6-16. RS-232 BB EIBHER |, BkrfimEs

22

&
IS
=~
i

S
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Vioon oGND

RX bus input
(R2)
43V Output

Generator

A. CLincludes probe and jig capacitance.

B. The pulse generator has the following characteristics: Zo = 50 Q , 50% duty

cycle, tr< 10 ns, tf< 10 ns.
C. tp.z and tpyz are same as tpis

D. tpz. and tpzy are same as tgy

|
tphz | tpzu
(S1 at GND)_’I — _’: :‘_ (S1 at GND)
|

THVD4411
ZHCSQJ3A - APRIL 2024 - REVISED APRIL 2024
3V
1.5V 15V
: ————— oV

Vor

I
(S1at Vio )_'| - — :‘_ (S1at Vio)

0.3V I
Output é— — 50%
VoL

VOLTAGE WAV EFORMS

& 6-17. RS-232 228/ g8 A1 F it )
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7 VE4N

7.1 R

THVD4411 & — & E AR B A g 2 il & %% , S2FF RS-232. RS-422 fil RS-485 )32 . iZ%gsft BA —4
RIBFEF—ADEWRS | W 1TIR RS-232 G [ o MbAh | %8 FIB R T — AN KR — NI 3% | Al SRR
T A4 X T. RS-485 %fi 1. MODE #8535 Sz frdt = SR AL 51, DS X Se 8k =2 N AR 28

ZasF AA SLR 5l , WA T RS-232 Hl RS-485 MMM AN S K W E . X—midRFA M, BOE L%
TE IR L TP S ) A S o X Ee R AE B RIER /0 LIRS Vio , FTSEEL 1.65V 2 5.5V [
e O EVaHE |, ANFET 3V £ 5.5V KIS HLE Y.

7.2 hRETHER

e I
; :
]
! Power pout 1
] ]
: Vee Supply RS232 !
] —_—p] ]
! Charge !

! GND
! Pump ROUT i

L2 ) Vio | RIR4
] _ ]
| SHDN : 3 i
i\ MODEO 5 :
| MODET » Control RS485 !
| TERM_TX Logic B :
N ]
! SLR , g !
! DIR B !
! TERM_RX :
b e o e e e e e e e e e e e e e e e e e e e e e e e e o o m ————_——_—— — — ————— ]
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7.3 FetEii A

7.3.1 £5% IEC ESD H EFT {547

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

7.3.2 {334k

THVD4411 3R zh 28 v B 1k -16V £ +16V J5 H N R B B IR M. £ RS-485 i~ |, %556 B By BR 1 Ay
+250mA |, A4 TIA/EIA-485A trifE. 7 RS-232 £ R , +60mA 1 7L PR Hll3&E T B 2 51 B AT R 122 Hh 4 I 1) 175
o

Zan it BA KW ORI R |, WR A5 IRE Toppn , WS By EThZFEH0E 2 M 4% FH SR 5h &8 A0 ds

Vee M Vi BRI BA RS R Dife. S I T H BT RO BB R, X 2 2 AR i 2 2 4
B DR AE CRIRI KBRS . FRA A T A F B IR PR LT BT

R 71, BIERER
Vee Vio IRFNESHH B

> UVvccyising) > UVviorising) T RS-485 # =, , B DIR 1 L2 | T RS-485 =, , H1 DIR 1l
BIANEIE. XF RS-232 #30 , i |(R1-R2) 5 (R3-R4) ¥ NHiZ . it
L2 Sy NBfE . 0ot |, Oy | T RS-232 #5:: , 1 R2 f A\ #

S FEo KT RMEE , Nm A
< UVyccfaliing) > UVviogising) 7 AN E
> UVyccyrising) < UVyio(falling) [ EE fi]EE
< UVyccialiing) < UVyio(falling) [ EE = EE
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7.3.3 B SR RHUBPREIBT

THVD4411 [f] RS-485 Z /38l #% i1 T DL JE Ry L2087 B U 8RS

o HILSZITEE |, BlnE AR W T

o PSR, BlanEERHIR | KSR A — i

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

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

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

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

Viys B, B S84t A4 SR 5 SR TR A . R, 5 2R s 210 1 B A28 B N 116 7 T 6 65 U % IR i A
Vuys LK Vs HI{E -
7.3.4 IETIFE W

¥ SHDN 51 JAISR B A i 1 A A 85 AR AN SR ITAE ae IX R i a8 R AR D AB AR 20, MR ARV B 10uA. fEIE
BT, B syt

7.3.5 f BRIV ¥z B FH AR

THVD4411 & 2 MFRERN 120Q MumiE B , —ME#H R1/R2 , 5 —1B# R3/R4 , £ RS-485 il N ig
1T. Wik 7-2 Wik | @A A 5] ISR 5 R 828 B A i bz e L3 o A i 2 R BEL 288 40 mT DA ST T B 5 2% Bl e i
BRAPIRAST S a2 A . 7 RS-232 1T1R. RALHAIMSCWRIR T | #EC A,

R 7-2. 7 LEEDRR

BERE R iRk B B
TERM_TX =V, AT, 72 R1AIR2 Z [ A 120 Q

°__ - : - BRIV R1R2 2 05
TERM_TX = GND 5% AT £ R1ATR2 Z[A%51 120 Q
TERM_RX = Vo AT £ R3 1 R4 ZIAHH 120 S

= BRI RO/RA 2 ] 1035

TERM_RX = GND &% AT fE R3 Al R4 Z[A%EA] 120 @
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

T E R R H] (SLR) 51, THVD4411 7] H Tk sl fig RS-485 fl RS-232 M. % 7-3 M T EIER
il Thag.

R 7-3. EEREH|THEER
BERS IRE) 5 Bl R
SLR=Vio RS-485 g KIZ{THE = RS-485 M NIZ T#E = X IR A i L P A 28 S A

500kbps. £ RS-232 fl T Hf
KIZATHEHy 250kbps

500kbps. 7£ RS-232 i T
KIZAT# S 250kbps

PR fEMERCE S, 2 A
RS-485 [t 42 B TR g
i€

SLR = GND &%

RS-485 [ KNig1Ti#fE =
20Mbps. f£ RS-232 N K
KIZATHE N 1Mbps

RS-485 [ Kig1T# % =
20Mbps. £ RS-232 5 (15
KIZAT A 1Mbps

AR IR Bl s L P R R A

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 fyfikt.

7.3.7 iEF T RS-232 &K B
THVD4411 B £ m R FR S AT SR |, ATy RS-232 (E 5 R R . FLfT 50 A% R S8 i AR S8 40

o, T2 5085 3.3V 8L 5V Vg i@ /T HE T E +6V B +10V. Hi 1A

==
KHE

DO A G138 B 28 HL R 4% O fe VT

RS-232 I HRJHIZAT. A K RS-232 MM RIST @M |, WS IR « RS-232 Wikt T 5 FLfr 2 FL %

1 AR 2
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7.4 B IhEeRE R
1T1R RS232
MODE
4 &£ < & L0008
O O @) @) > >
gl el el el ol el
&R R N R
_______ o |
v+ [ | = R
L___]
----- — o IERe
Vee 2 T R !
. 5
L1 3 € |GND
N CEASE
“““““ |
L2} 4. |2 {GND
SERLE ERLE
.t | ____
DIR | 6] | R4
T T T T T T T T T T T T
I~ oo 19 1100 1110 112
| | | | | | | | | | | |
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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)
THVD4411RGER ACTIVE VQFN RGE 24 5000 RoHS & Green NIPDAU Level-1-260C-UNLIM -40to 125 THVD
4411

® 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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PACKAGE MATERIALS INFORMATION

I3 TEXAS
INSTRUMENTS
www.ti.com 17-Apr-2024
TAPE AND REEL INFORMATION
REEL DIMENSIONS TAPE DIMENSIONS
4 |+ KO [¢—P1—
LR ey R g T
o| |e e 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 OO 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)
THVD4411RGER VQFN RGE 24 5000 330.0 12.4 425 | 425 | 115 | 8.0 12.0 Q2
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i3 TExAs PACKAGE MATERIALS INFORMATION
INSTRUMENTS

www.ti.com 17-Apr-2024

TAPE AND REEL BOX DIMENSIONS

*All dimensions are nominal

Device Package Type |Package Drawing| Pins SPQ Length (mm) | Width (mm) | Height (mm)
THVD4411RGER VQFN RGE 24 5000 367.0 367.0 35.0
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GENERIC PACKAGE VIEW
RGE 24 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.

4204104/H
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PACKAGE OUTLINE

RGE0024H VQFN - 1 mm max height
PLASTIC QUAD FLATPACK- NO LEAD

@ d 4.1 ]
1 3.9 ‘

// 4.1

PIN 1 INDEX AREA 3.9

1 MAX
J—j: S e T SEATING PLANE
0.05
0.00
02.7+0.1 ———
ki ZXH - (0.2) TYP
= T (] 13
= -
2X Ag,h ,,,,, J,§,7,7<7(;,,78YMM
EI | ¢
> | -
| 1
Y | - T[
opfiR NN nn 24020
24 i 19 01®M[c[alB
T g Floos@le

4219016 / A 08/2017

NOTES:

1. Alllinear 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.

INSTRUMENTS
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EXAMPLE BOARD LAYOUT

RGE0024H VQFN - 1 mm max height
PLASTIC QUAD FLATPACK- NO LEAD
| (3.825) |
| ———4444447(527) |
| |
-k 580880
24X (0.24) \

T,i,,

20X (0.5) }

=

}DG%D

}k 2X(1. 1)
SYMM
¢

LAND PATTERN EXAMPLE
SCALE: 20X

0.07 MAX
ALL AROUND ‘_1 r* METAL

U\ SOLDER MASK

OPENING

(
|
| |
|
()

NON SOLDER MASK
DEFINED
(PREFERRED)

SOLDER MASK DETAILS

SOLDER MASK
DEFINED

¢ fifﬂfff;g% 77777 T CP fﬁfkfffT (3.825)
i \ 2X
(20.2) VIA ‘ ! (1.1)
TYP [j \ ‘ @ L
L S
\
(R0.05) ‘
S I 1

0.07 MIN

‘jr' ALL AROUND

SOLDER MASK
OPENING

METAL UNDER
SOLDER MASK

4219016 /A 08/2017

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. Solder mask tolerances between and around signal pads can vary based on board fabrication site.

INSTRUMENTS

www.ti.com




EXAMPLE STENCIL DESIGN

RGE0024H VQFN - 1 mm max height
PLASTIC QUAD FLATPACK- NO LEAD
- (3.825) -
i 4X (11.188) ‘
i 24 19 i
- 500000
24X (0.24)
11
T 18
20X (05 |

=

)

SYMM __
2

o

(R0.05) TYP

METAL
TYP

—_——

S

p._3

e

@
+

|

12
(0.694)
SYMM TYP
¢

SOLDER PASTE EXAMPLE
BASED ON 0.125 mm THICK STENCIL

EXPOSED PAD
78% PRINTED COVERAGE BY AREA
SCALE: 20X

4219016/ A 08/2017

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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