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MAX3221E E. 45 +15kV IEC ESD %31 3V & 5.5V ELiEE RS-232 £k % Ik 5h 28 Al
BEs

1 Rtk

A RS-232 5| Ik ESD fR4

+15kV AR (HBM)

+8kV ( IEC 61000-4-2 , Bfibjik i )
+15kV ( IEC 61000-4-2 , 2= [a] B, )
Fra et TIA/EIA-232-F A1 ITU v.28 bR B R
i 3V £ 5.5V Ve HLEMEH

ik 250kbit/s

— AN IRE A — AN AR

MR HLEI - TpA ( HL7(Y )

SEF 5V M ( 3.3V HIER )

1 31T FBL D e T E 20 4% FH R B 48 K 1144 Re it
ik AT (1Mbit/s)

- SN75C3221E il SN65C3221E

2 N A

Tl PC
RS
V€Tl RPN IR |2
R A R Y AR G
PDA
BNV NEEN]
Gk Fawa
B E A i
TRk &
3.3V, 5V
FORCEON

FORCEOFF
EN

DIN W

250 kb/s

1
4 RS-232

ROUT

3 Ui

MAX3221E /& — N HIRF) 3% . H4%lds RS-232 fig ik
HE, E A Voo HIEHELHE . RS-232 5| Hi#2ft IEC
61000-4-2 ESD f#¥". iZ%MH75 4 TIA/EIA-232-F 1]
BURIFTE S0 05 1 ) 28 -5 B AT T e 2 [ 3Rk
AAEIT . AT R AN IY AN NS AR H 2R 2% SRR RS 3V
% 55V HJEMLH . X IR LLEIA 250kbit/s 1%L i
ST AL A 30V/us 1K B 2 H T HE R GE
7o

AT HRA R G () R B IR T, M BRI ES T T IE R
Bay el ) B T SN N = ) T S ey S ey By S LS
R ATUFFa HEEEH XS 2% . MieUcas i A Wit ek
Wr LI, INVALID %7 Hi A8 A HL P

HERER
AR F35(1) R
SSOP (DB, 16) 6.2mm x 7.8mm
MAX3221E TSSOP (PW, 16) 5mm x 6.4mm
SOT-23-THN ( DYY, 4.9mm x 2mm
16)
(1) BHXEZEE ,EZRE 1.

(2)  HFERT (K x %) AWM , ARSI (gl ) .

POWER

AUTO-
POWERDOWN

RX Enable

DOUT
RS-232

IEC 61000-4-2

RIN

INVALID

STATUS
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R0 EO T 1 7.2 THEETTHEB oot 12
BN T 1 - TR 3 T3 HFEVEE oo 12
B B ettt ettt nenn 4 T4 BAEINRERETR oo 13
B LI E RATTE B 4 B REFIRIEEHE oo 14
B2 ESD ZEZ oottt 4 IR T <L =3 SO 14
5.3 ESD Z5Z - IEC FUAK oo 4 8.2 BT R FH .ot n e 14
5.4 B T e 5 8.3 FE YA T e 15
LT e 22 = AU 5 B e 16
LR R OO R K751 570 5 - SRR 17
5.7 BAUEETE ¢ BRBIER e 6 9.1 BT SR T I N o v et 17
5.8 B ME ¢ A e, 6 9.2 FTHFBETE e 17
5.9 HAEE - BB e 6 0.3 B e 17
mo%%%ﬁ.%ﬁ% ..................................................... 7 9.4 B E I e 17
5.1 JFIHRME + 3RS e 7 0.5 ARIEZR ettt 17
512 FFHRIE © BRI oo 7 A0 B T T B R oot 17
BAS BUIREETE oo 8 MMM, BEERATTMER e 18

6 BB B B B e 9
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4 5| HAC EAThRE

4 \
_ O -
EN (11 16 | ] FORCEOFF
Cl+ ] 2 15 [ Vee
V+ [] 3 14 ] GND
Cil- (14 13 [ ] DOUT
C2+ []5 12 ] FORCEON
C2-[]6 11 [ ] DIN
V- [17 10 [ INVALID
RIN ] 8 9 | ] ROUT
\_
Not to scale
& 4-1. DB. PW & DYY 3%
16 3| il SSOP. TSSOP ={ SOT-23-THN
( TUALIE )
* 4-1. 5| IThRE
3]
A b8
2K e - "
c1+
— FE N5 2% FEL A7 252 L2 2 (1) IE A ity T
c2+
c1-
o — HL PR I35 28 FEL A 2 L 2 B O SRR T
DIN 11 I IRBN AN
DOUT 13 0 RS-232 X5 A4
EN 1 I AN 2 I #UEE ROUT $intd . i A 2K ROUT & Pt
FORCEOFF 16 [ 141 B 7 e s N
FORCEON 12 | I 20 097 FL 42 1 3 A
GND 14 — Bt
INVALID 10 O 5 TER . 2 RIN f N\ A& B HUE g AR
RIN [ RS-232 I SN
ROUT (o) B
Ve 15 — 3V ZE 55V [{HEHE
v+ 3 o) FEL AR A R 5.5V ELIR
V- 7 o) FLAT 3R A A -5.5V FLIR
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5 s
5.1 45X s R
16 EARIE XA T W TARREESEE M ( BRAERE B )
B/ME BAE Bhr
Vee F Y51 F 1 (2) 0.3 6 \Y;
V+ 1E46 Y LR P IR (@) -0.3 7 \Y
V- Bk H IR L R @) 0.3 -7 \Y
VT e 13 v
DIN. FORCEOFF. FORCEON. EN 0.3 6
Vi LD RS \Y;
RIN 25 25
v DOUT -13.2 13.2 v
i B —
© bl ROUT. INVALID -0.3 Veg +03
Ty TAE IR 150 °C
Tstg AR -65 150 °C

(1) AN RABIE H IBAT T RE 0 B AFE UK ASIR . XS RABIE fE IR S AR IR L 5 P T A 2 iR 7741 LLAMRU AR A
FAFTRENS IEWISAT . WUREW “BVCSITHRA” BNV RAHEH TEHENMER] , ST RA B IEHIZAT | AT RER M &1 K]
Sk DHRERVVERE , TR S A

(2) PFrAwIEH AL GND R4,

5.2 ESD &%
& Hpr
o 34 8 A1 13 +15000
) NPT BERS (HBM) |, 454 ANSI/ESDA/JEDEC JS-001 #ifE("
V(espy i HLIHCH AT HAh s +2000 \Y,
FEHLER LR (CDM) , 54 JEDEC #iiti JESD22-C101@ i 31 +1500
(1) JEDEC t#% JEP155 f51I1 : 500V HBM It e 7E kRl ESD 5 HIMARE T 24k,
(2) JEDEC 3% JEP157 F5iH : 250V CDM Hf g5 7Ebnife ESD &Ml AR N L4477,
5.3 ESD %% - IEC #it%
2 Hpr
IEC 61000-4-2 Hfiljix
i, DOUT Al RIN () @ +8000
Vies) LG IEC 61000-4-2 %/l | 91141 8 113 v
L, DOUT #1 RIN () +15000
@

(1)  7£ VCC Fil GND Z [A/ZE D E—A 1uF WA A fE 21558 1 IEC-ESD &4 TR,
(2) Wtk DYY B IEC ESD ¥R , HEULTE 1 e B U s MU T SR\ L L (= 50Q ) , DL IR B A A S
BB IS
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5.4 BB 1T &M

w2 & 81 ()

BL wmi moct| e
M/SNEENE
Ve = 5V 45 5 55
_ o DIN. FORCEOFF. FORCEON, |Vcc=3.3V 2
V 1 11425 1] v S S 5 \%
Mo BRI A R EN ey >
ViL ORI B E RN HUE DIN. FORCEOFF. FORCEON. EN 08| V
Vi DK ) 2% A4 4N LR DIN. FORCEOFF. FORCEON 0 55 V
\ e TPNGEVE -25 25 \%
T L R T MAX3221EC 0 70 o
A AN I ARG MAX3221El -40 85
(1) MRRZAMEH C1 - C4 = 0.1pF (Voo = 3.3V £ 0.3V) ; C1 = 0.047pF , C2 - C4 = 0.33pF (Vg = 5V £ 0.5V).
5.5 #MEREER
MAX3221E
Hr() DB (SSOP) | PW (TSSOP) oy B
%1 (SOT-23-THN) L
16 5 16 5| 16 5|}l
Roua 4 IR 105.8 110.9 120.0 °C/W
Rouciop)  ZEAME (T ) #H 51.9 417 56.8 °C/W
Rous 4 25 o AR AL 57.6 57.2 51.3 °C/W
b7 EENHLEE N 14.1 42 26 °C/W
b g 45 3 IR R IE S 40 56.8 56.6 50.9 °C/W
(1) AXHERIRRMEZ(E R | WS R LG IC H LR NAHRE .
5.6 B ReiE
T 2 1) P YR 90 LR P SR RS AR T I AR R R T A (B AR R A ) @
¥ WA BE g BE py
. FORCEOFF.
Iy N T LA FORCEON. EN +0.01 1| pA
- Tt ,
ﬂ%ﬁﬁ L FORCEOFF # 0.3 1| mA
- FORCEON 4tF Ve
’ oy TS
lcc AR e ¥,fc=_2§$30\/ HEV. | FORCEOFF 4 F GND o
Ff1# , FORCEOFF 4T uA
SRl Vee s 1 10
BH FORCEON #F GND ,
BT RIN 2877 2% ol
(1) P SEUEISME Ve = 3.3V Bl Ve = 5V H T = 25°C BT
(2)  IMR%MEHR C1-C4 = 0.1uF (Vg = 3.3V £0.3V) ; C1=0.047uF , C2 - C4 = 0.33uF (Vg = 5V £ 0.5V),
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5.7 BSNFE | IXBhAR

T P R YR R ST L R R XA TR I AR IR TS R S ( BRAESA A LR ) O
> TR A BE pmo g
Vou & i e E DOUT , R_ =3kQ % GND, DIN=GND 5 5.4 V;
VoL  fICHLFH#H L DOUT , R =3kQ Z GND, DIN=V¢¢ -5 54 Y,
hw o EECF R Vi=Vce +0.01 +1 pA
[T (192 2 N2 i =GND +0.01 +1 pA
| igﬁ!ﬁ VCC =3.6V y Vo =0V +35 +60 A
05 i HiR @) Vee =5.5V Vo = 0V 35 460|
o R Voo, V4 FIV - =0V, Vo = £2V 300 10M Q
Vo=#12V, [Vee=3V & 3.6V +25
o IR FORCEOFF = GND pA
Vo=#10V, [Vge=4.5V % 5.5V +25
(1) WAMEILE Voo = 3.3V 8 Vee =5V H Ta =25°C Hfill15 .
(2) it g R E] , CABS bR IS AR AR A A5 DO R AU E |, R B — IR AR AN
(3) Wik C1 - C4=0.1pF (Voo = 3.3V £ 0.3V) : C1=0.047uF , C2-C4 = 0.33pF (vCC 5V £ 0.5V).
5.8 HLA R © BRURES
FEHERFE 1 E Y5 E R S B K AR XA T I CAR IR R SE E s ( BRAE R A LR ) @
S TR A B/ME HARIED BRE|  FAfr
Vo 7o RSP H R lon = -1mA Vec - 0.6 c - 01 v
VoL R HP A H LR loL = 1.6mA 0.4 v
v o\ o Ve = 3.3V 16 24y
T+ CIEFTPANE] £ Voo =5V . .
v P — Ve = 3.3V 0.6 1.1 v
IT - TP EIE VAN Voo =5V 08 12
Vhys iﬁ)\jg‘l% (V|T+ - VIT - ) 0.5 \%
Lot i U LI EN = Vcc +0.05 +10 pA
fi N HLE V, = +3V & 25V 3 5 7] ko
(1) Fifg WAUEINTE Vog = 3.3V 8% Vg = 5V H. Ta = 25°C IHill#E.
(2)  MR%MEHN C1-C4 = 0.1uF (Vg = 3.3V £ 0.3V) ; C1 = 0.047uF , C2 - C4 = 0.33uF (Vg = 5V £ 0.5V).
5.9 K - B3lE
TEHER 1A EE YR B R Y B | AR08 AR A T ) AR IR BE VO F P ( BRAE S AME )
2 PR R BAME  BOKME| Hfr
INVALID 7= H P4 R 1 FORCEOFEE
Vs vali - FORCEON=GND, FORCEOFF=V 27 vV
N ORCEON=G ORGEOFF = Vee
~ INVALID T4 th i JE 1 } FORCEEF ]
VT - (valid) YA FORCEON=GND, FORCEOFF = V¢e 27 v
I NVALID A8 H 74 tH HE F FORCEOEE
Veinvai FORCEON = GND FORCEOFF = V 0.3 03| V
Tlnval) g a2 i A ’ ce
- loy = - 1MA , FORCEON = GND , B
VoH INVALID =y B4 Hi L FORCEOFF = Ve Ve - 0.6 \%
T loL = 1.6mA , FORCEON = GND ,
Vo|_ INVALID 'ﬂi %:Fgfﬁﬂ Hd EEJ:E W = VCC 0.4 \Y
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5.10 FFochett - IXFA

FE 11 VR PR B S 1 R SR A TR I AR BE S B A (BRI B ) @

2% Wik 4 p B AmEO | ap
RHHEE R CL = 1000pF , R =3kQ , 150 250 kbit/s
tsk(p) Jik e i (2) C_ = 150pF % 2500pF , |R =3kQ E7kQ , iEZ[E 6-2 100 ns
JEE _ C. = 150pF % 1000pF 6 30
Voo = 3.3V,
SR(tr X 13 V/us
w ?ig;ﬁg 6-1) RL=3ka £ 7k Ci = 150pF % 2500pF 4 0| "
(1) Fifg AUEINTE Vog = 3.3V 8% Ve = 5V H. T = 25°C BHll#E.
(2)  BkvRimEs s SONIR— 8 REANEIE T Itey — teHLl-
(3)  Mi%MHN C1-C4 = 0.1uF (Vo = 3.3V £ 0.3V) ; C1 = 0.047uF , C2 - C4 = 0.33uF (Vg = 5V £ 0.5V).
5.11 FEoeett: - Bl s
FEHERE Y E Y5 E R S B K ARG XA T I DA IR EESE E s ( BRAER A LR ) O
28 MRS HRIED| Ak
tpLH AERRAEIR N 8], ARG o1 31 1y H P4 CL = 150pF , &R K 6-3 150| ns
tPHL AEAEIEIR I (1), ey T B AP CL = 150pF , &K 6-3 150| ns
ten 0 A B () CL = 150pF , R, = 3kQ , it % & 6-4 200| ns
tais L lingla) CL = 150pF , R, = 3kQ , #iZ [ & 6-4 200| ns
tsk(p) ik i £5 2) HZ A 6-3 50| ns
(1) i SEEHITE Vog = 3.3V 5 Vg = 5V A Ta = 25°C 7.
(2)  BkitmEe e SCN R — 28 F RN BIE T teun — teHLI
(3)  MMZMEHN C1-C4 = 0.1uF (Vg = 3.3V £ 0.3V) ; C1 = 0.047uF , C2 - C4 = 0.33uF (Vg = 5V £ 0.5V).
5.12 FFRARME - B3
FEHERE I B Y F R S I R 1 AR USRI AR IR SE A ( BRAES AU )

SH SEUED) | BAfr
tyali FEARIEIR I H] R HLSP- 30 5 HL P-4 1| us
tinvalid AAHRAEIR I 8], ey v~ B P 30| s
ten %/ﬁ{fﬁéﬂj’ [ 100 us

(1) BB ISEE Vo = 3.3V 8k Vg = 5V H. Ta = 25°C I llfE
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5.13 JL %3
TA =25°C, VCC =3.3V
1.2 3.5
/ ~—_
1 4 3
/ - 25 ™
S 08 < Y AN
> / > o ™N
e £ N
g 06 g S N
= / = 15
- ] \
Q 04 Q ]
0.2 05 \\
0 0
0 1 2 3 4 5 6 7 8 9 10 0 1 2 3 4 5 6 7 8 9 10
ROUT Current (mA) ROUT Current (mA)
5-1. B2l VOL 5 R B E KRR & 5-2. E#% VOH 5 sk R R K R
6 N\_\_ 0
5 \-\ 1
I | J
S ™S : 4
g N g
E 8 \\ ;0 3 //
= =
=) )
Q 2 Q -4
1 5 / ]
L—
0 -6
0 3 6 9 12 15 18 21 24 27 30 0 3 6 9 12 15 18 21 24 27 30
DOUT Current (mA) DOUT Current (mA)
Bl 5-3. X338 VOH 5 A 8B MXR R A 5-4. 15548 VOL 5 sk R IR A C R
8 R 15 Copyright © 2024 Texas Instruments Incorporated
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6 SHMERE R
—————— 3V
Input _/—\_
RS-232
ov
G ; Output
enerator
(see Note B) 500 CcL tTHL—Pl l— —»  [4—tTLH
(see Note A) | .
\ | F3v— VoH
__3v_ | |
Output U
— FORCEOFF — — -3V -V _ _ VoL
= 6V
TEST CIRCUIT SR = £ ortny, VOLTAGE WAVEFORMS
A C_ OFEHRE e %,
B. kPR EA LU - PRR = 250kbps , Zo=50Q , 50% 5% H , t, < 10ns , t; < 10ns.
&l 6-1. WK% B R
—————— 3V
RS-232 Input 1.5V 1.5V
Output \ | ov
Generator 50 O ‘ \
(see Note B) CL tpHL — ¢ —»—tpLH
(see Note A) | |
V
3V \ . \ - OH
= FORCEOFF — p— Output 50% 50%
- - ——— VoL
TEST CIRCUIT VOLTAGE WAVEFORMS

A, CL WIEREI R Bz,
B. kit kA HA LUTHHE : PRR = 250kbps , Zo=50Q , 50% 545tk

&l 6-2. IXFhasfkr s

3VoroVv

tr < 10ns , tf < 10ns.

—————— 3V
FORCEON Input 15V 15V
\ \ -3V
o Output ‘ |
Generator 50 Q tPHL—{¢—>| H_ tPLH
(see Note B) ‘ ‘
(see Note A) ‘ VoH
FORCEOFF I Output 50% 50%
— — ———- VoL
TEST CIRCUIT VOLTAGE WAVEFORMS
A, CL BFFREFIR A A
B. Mk ARAZSEALCUTRM 1 Zo=50Q , 50% 5=, t, < 10ns , t; < 10ns.
Kl 6-3. FW AR IEIR I )
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______ 3V
Input 1.5V 1.5V
Vce O GND
3VoroVv 1 } \ oV
FORCEON tPHZ \ tpzH
RL (S1 at GND) _”‘ “ _7 \“_ (S1 at GND)
\
3VoroVv o l Output ‘ } ‘
CL |
EN (see Note A) ¢ ‘ ‘
PLZ 3 g _p| l¢ tPZL
Generator I (S1atVec) \ 4 (statvee)
(see Note B) 50 Q - | \
03V ‘ \
- VoL
TEST CIRCUIT VOLTAGE WAVEFORMS
A, C_ BFEHREHFIR A RS,
B. MkitKRARAGLUTHRE : Zo=50Q , 50% L%t , t, < 10ns , t; < 10ns.
C. tpz Fltpyz 5 tais —HFo
D. tpzL M tpzy 5 ten —HF-
& 6-4. Hira fa F AN F B JE)
10 R 15 Copyright © 2024 Texas Instruments Incorporated
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| 27V —— 27V 3V
|
Receiver | - oV
Input \ P oV
ROUT )‘ 27V %ﬁ — 27V
Generator 50 Q | | e = 3 V
(see Note B)
tinvalid —‘hﬂ H— tyvalid
= ¢ | L Vee
— 50%Vee | A£50%Vce
INVALID

Auto-

> INVALID Output
powerdown "
CpL =30 pF

V+
(see Note A)

FORCEOFF —J Supply
DIN DOUT Voltages
FORCEON —p——

V_
TEST CIRCUIT VOLTAGE WAVEFORMS
A . _—
Valid RS-232 Level, INVALID High
27V
Indeterminate
0.3V

oV If Signal Remains Within This Region

For More Than 30 us, INVALID Is LowT
-0.3V

Indeterminate
=27V

Valid RS-232 Level, INVALID High

T Auto-powerdown disables drivers and reduces supply
current to 1 pA.

& 6-5. INVALID (&3 ZEIR I Rl F IR B35 5 F B[]

Copyright © 2024 Texas Instruments Incorporated

PR 1
Product Folder Links: MAX3221E

English Data Sheet: SLLS686


https://www.ti.com.cn
https://www.ti.com.cn/product/cn/max3221e?qgpn=max3221e
https://www.ti.com.cn/cn/lit/pdf/ZHCSOD9
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHCSOD9E&partnum=MAX3221E
https://www.ti.com.cn/product/cn/max3221e?qgpn=max3221e
https://www.ti.com/lit/pdf/SLLS686

13 TEXAS

MAX3221E INSTRUMENTS
ZHCSOD9E - OCTOBER 2005 - REVISED DECEMBER 2024 www.ti.com.cn
7 VE4H B

71 iR

MAX3221E & — N HOKEh#8 . R RS-232 Rk 7 %, ik B4 Voo MM . RS-232 5] 24t IEC
61000-4-2 ESD ¥, Z# 55 A TIANEIA-232-F [E R IR 5 D0 05 1 2% -5 AT o e iy 2 M (i i < 82
o FRTFZEATDYAS /N S e 25 58 S0 HF R 80 BV %5 5.5V LB fIk . X268k DL A 250kbit/s 11940 15 1k 4
TR R 30V/ius HIIKBh 285 K 3R IB 1T .

AT AT ARG SPRAS I, AT SR RS i F YR BRI T . 24 FORCEON ML HEF H FORCEOFF i HL
i, AR IIAEE . XIS BT | MRS R AR N R B AL RS-232 {55, AR K
gt . Wk FORCEOFF & MK H EN JNE P , MIKAh# ezl g e, B EERE LS
1A Wi H A7 B OC A A E IR B a8 2 S BUR A B 3L . 24 FORCEON #1 FORCEOFF #5245
FRE, ATAAF EEhWE . JEH E SR REDL T , S A E A USSR, 23S B 3hEE . INVALID
H 2B R P AR N e BAPE RS-232 (55 . RS ANEIERT 27V 8/ F -2.7V, sENT -
0.3V % 0.3V Z[EMmffa]Z>T 30 ws , U INVALID Jymd-F (AR ) - wRBEksmAmEE -03V &
0.3V Z[alf\is Al 30 ns , MU INVALID A{EHF ( BREdE ) - BRERESMABRTIER , 152K 6-1.

7.2 TIRe T HER]

3.3V, 5V POWER
FORCEON AUTO-
POWERDOWN
FORCEOFF
EN RX Enable
1 1 DOUT
DIN — : o Reoi
250 kbis IEC 61000-4-2
1 1
RIN
ROUT «. RN
INVALID STATUS
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B 71. 28 E (I E¥#E)
7.3 RptEUi B
7.3.1 B

FR R AR (A VUM A ) SRIGIN . RAGAI T V+ A V- S BRI . IREhER ) A BT R A
il FORCEON #1 FORCEOFF # A&, #asd EN fy A2 H]. 24 MAX3221E Rt | & i L2 4 HiE R
FE VR R RS-232 2344,

7.3.2 RS-232 Iz73/7
— AR BN bR B B P B RS-232 H1SF. DIN i A\ 44 A8 280 H P B
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7.3.3 RS-232 £y %%

— AR RS-232 HSPIE S RIRREZ R AT . TR AR FECROUT LRt RIN GRS — A pyite
#E RS-232 fi#. EN 5111 1328 s B P4 A\ 2 R W e an i

7.3.4 RS-232 }b&
2 RIN A K LRI (L 30ps I, INVALID % ARG U s AT R m AR, INVALID fii 22

. ok FORCEON # FORCEOFF A UAf , 24 Ve HHLRT , INVALID %t 2 30E (12 5%& 7-3) .

7.4 B IhREAE
FK 71, FT7-2 MK 7-3 Hon TIRBNEE, B2 INVALID TRELEFTA Al BE AR S N FIAT N
RT1. R (B BHE) (O

L Fily
¥ RIN DOUT iR
DIN FORCEON FORCEOFF RS-232 HF

X X L X z I e
L H H X H EHIBIT
H H H X L AP E1 BT R
L L H e H ERIET
H L H i=A L J5 H B3
L L H & Z @it g 3h
H L H i z W7 L D i A

(1)

H= BERT , L= (R, X = M, Z= mii
®7-2. FhEpkas ()

A
RIN EN AHU RIN R%EJHT
RS-232 B
L L X H
H L X L
X H X z
T L G H

(1) H=@dF L= G, X= FM3%, Z= @i (%) , IF
= 0 N TP B 1 R 5 2 5 A
% 7-3. INVALID (V)

A i
RIN FORCEON FORCEOFF EN INVALID
L X X H
H X X X H
JT % X X L
(1) H=ma P, L=fRET, X= A%, Z=mHH0 (5% ) , Open = fii N B £ 9 K 2h 5 5K ]
Copyright © 2024 Texas Instruments Incorporated R 15 13

Product Folder Links: MAX3221E

English Data Sheet: SLLS686


https://www.ti.com.cn
https://www.ti.com.cn/product/cn/max3221e?qgpn=max3221e
https://www.ti.com.cn/cn/lit/pdf/ZHCSOD9
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHCSOD9E&partnum=MAX3221E
https://www.ti.com.cn/product/cn/max3221e?qgpn=max3221e
https://www.ti.com/lit/pdf/SLLS686

13 TEXAS
MAX3221E INSTRUMENTS
ZHCSOD9E - OCTOBER 2005 - REVISED DECEMBER 2024 www.ti.com.cn

8 N FH AL

#HiE
PAR SRR 2 R M5 BB T T1 3RS Ya R, T AR ER AR R e B . TI & A 5T e
s R TSR TR . P RIS F IR B, AR R G T RE

8.1 MR

MAX3221E 4B B B RIBAIC B — 3 B | 8 T 3V % 5.5V RS-232 M. LS R 8% At
S, S T AN TCI . TRIERCIEAT , WK 81 BSR4 8S

8.2 LRI

ROUT #1! DIN ¥Ji%4£%] UART BUE 2452k % . FORCEON #1 FORCEOFF HJi%4%iE F B i 2k ik . $EHh %8
F| Voco INVALID BJ %42 3138 FH 32 48 26 6 B AR F7 AR IEHIRAS . RIN Al DOUT £k 6 35)1%E 4% ) RS-232 &4 5 H
4%, DIN. FORCEON #1 FORCEOFF ¥ A AR5 2 %,

o 16
EN » < FORCEOFF
2 15
C1+ Vee
¥
3 —— CBYPASS=0.1uF
V+ Auto-
+ + 14
1 == T c3() Powerdown GND
4
C1-
13
5 H»——— DOUT
C2+
+ 12
c2 < FORCEON
6
C2- 1
; < DIN
- v o
- 10
T C4 b INVALID
+
B A
8 9
RIN »- @ hip H—+ ROUT
%5 kQ

(1) C3 can be connected to Vg or GND.
NOTES: A. Resistor values shown are nominal.

B. Nonpolarized ceramic capacitors are acceptable. If polarized tantalum or electrolytic capacitors are used, they should be connected
as shown.

Ve vs CAPACITOR VALUES

Vee C1 €2, C3, and C4
33V$03V 0.1 uF 0.1 uF
5V+05V 0.047 uF 0.33 uF
3Vto55V 0.1 uF 0.47 uF

Copyright © 2016, Texas Instruments Incorporated
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8.2.1 i/ ER
o W Vee A 3.3V B 5V.
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- 3V £ 5.5V WAL

o AR HERR A 250kbps.
o EFAE 8-1 TR AR

8.2.2 4T FE

* DIN. FORCEOFF HiI FORCEON fiy A\ # ZU i 42 A7 S IR Bl iy 2 A LT
© R¥E VCC BT PR ARE , AR AENERE

8.2.3 M fH L
8 — DIN ° — DIN
6 ~ Rour 6 ~ Rour
= \\ (. / \\
£ 5 | | | £ 5 | \
2L \ I \
] \ A N /
il \ / do \ /
‘L L / ‘L /
0 1 2 3 4 5 6 7 8 9 10 0 1 2 3 4 5 6 7 8 9 10
Time (us) Time (us)
& 8-2. Vgc = 3.3V, HIEHEE 250kbit/s BF IR EIYTE | B 8-3. InF £i#. Vcc = 3.3V, $IEHEZE 250kbit/s Bf
EANEIN; 3
8.3 FYRAHREIN

THEWAEH 0.1uF A SRUERR LR 51 AL Aa RS . BRI AN RIIE R 2 T RE , AT DIFBGA I — 4>
0.01 uF HAELS. EVCRIEMA BN 7 6.4 PR R,

Copyright © 2024 Texas Instruments Incorporated FE LRI b 15

Ve o7 /R 1
Product Folder Links: MAX3221E
English Data Sheet: SLLS686


https://www.ti.com.cn
https://www.ti.com.cn/product/cn/max3221e?qgpn=max3221e
https://www.ti.com.cn/cn/lit/pdf/ZHCSOD9
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHCSOD9E&partnum=MAX3221E
https://www.ti.com.cn/product/cn/max3221e?qgpn=max3221e
https://www.ti.com/lit/pdf/SLLS686

13 TEXAS

MAX3221E INSTRUMENTS
ZHCSOD9E - OCTOBER 2005 - REVISED DECEMBER 2024 www.ti.com.cn
844

8.4.1 T /FHEH

fHEAMB A S AL B IXAE ETHI R BN R C1 A C2 1y i BN E L. O A B4 1) ESD MEfE
A MAX3221E 423 51 JAINT QL i AR - T~ T P LTS AT REAR o 242 5 AP 79 045k 58 < s A 22 A id AL

8.4.2 Hi it

1|EN FORCEOFF |1
oy | L|EN  FORCEOFF |16
c3l
21C1+ VCC |15 vcc
J— —|_ o0 OJ_O.lp.F
BES Ny VA GND [14] © ! 6round
O O @)
4 (C1- DOUT |13
- [5]|c2+ FORCEON [12
c2
6| C2- DIN |11
Ground }7 71 V- INVALID (10
C4
8 | RIN ROUT | 9
& 8-4. MAX3221E #i Fa~%
16 R 15 Copyright © 2024 Texas Instruments Incorporated

Product Folder Links: MAX3221E
English Data Sheet: SLLS686


https://www.ti.com.cn/product/cn/max3221e?qgpn=max3221e
https://www.ti.com.cn/cn/lit/pdf/ZHCSOD9
https://www.ti.com.cn
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHCSOD9E&partnum=MAX3221E
https://www.ti.com.cn/product/cn/max3221e?qgpn=max3221e
https://www.ti.com/lit/pdf/SLLS686

13 TEXAS

INSTRUMENTS MAX3221E
www.ti.com.cn ZHCSOD9E - OCTOBER 2005 - REVISED DECEMBER 2024
9 BRAFF SRS
9.1 B TS FEHE AN

BRSO EOFRE A , T SR ti.com LRSI S OCIER . st @A AT BVR] AR Bl A IS A
o HREMMEAELE | i RTS8k

9.2 T REEIE

TIE2E™ 0 e ipdn & TRIM R EES Yokl | W BB G RO RAY0E . S IiF st 5ey. Bk
G R B A TR B SRS T PSR BT 7 B

VRN A B S AN TR “HERE” SR, XES AR TI HARMVE | I EAR—E B T A 530
TI A8 I 22K

9.3 Hin
TI E2E™ is a trademark of Texas Instruments.
FrA bR A B A E I .
9.4 F A EE
Fr LR (ESD) SR X AN LR LS o AN A (T1) BESGEE 2 00 TR 18 M A B AT A SR AR B o SRS I3~ I A 3
A FIZETRT | 7T 2 PUR R L .

m ESD MR/ NE FEBUNOITERERE , KBS FEE IR REE A 5 R BIBUE |, R BV IEH A2
HOE R AT e 2 BT 5 H R AT R AT

9.5 RiE%R

TI RiEFE AARVERYIHHMRE TARE . &R A .

10 BT P SBid

T DR RRCAS B DRG] BE -5 24 T AR 1) SRS A (]

Changes from Revision D (July 2024) to Revision E (December 2024) Page
o AEHERBIRIT SOT-23-THN (DYY) 1 oo, 1
© [1] ESD ZEZE - IEC MFE TR THEFE 2ottt 4
Changes from Revision C (July 2021) to Revision D (July 2024) Page
L o U G E i = TSRS 1
o TE ESD F FR5 5B 8 F1 11 FEEEINTITAI 8 F1 13 ettt ettt 4
o 5 ESD #7 - IEC ##% 51 B 8 A1 11 TERUAGI 8 T 3. e 4
Changes from Revision B (March 2016) to Revision C (July 2021) Page
¢ TEDEL T I BUZR ettt ettt 1
* WSINT ESD %2 - IEC #if 3, JRUIN T FRIE LA A2 IEC ESD SR BARE R o oo 4
o T ASFGENTE T DB R PW AT R IEIEL oo 5
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Changes from Revision A (May 2006) to Revision B (March 2016)

Page
WSINT ESD K. #FIEUW Y] ¥y # P DIFEREC. WIS 565y« IR R Wy ik 85 7%
PFERIX RIS #9y A BB 45 F AT iT I 15 6 By

....................................................................................... 1
o MR T ITHG1EE R ES IR R AR POA. ..ot 1
© BT Roga APEREME - %] DB &%, W 82 BN 92 5 X T PW 4% | M 108 By 100.3..........c 5

11 P #HERTITEER

PUR U A S AU B AT A 2. XS5 Bt a AF T I ol B . MRy 225, AR S ATE R
HASH BESCRBEATIBAT o A R MEE R A ST AR RCAS , 15 2 B 2 PR AT
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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 ©)
@ ©)

MAX3221ECDBR Active Production SSOP (DB) | 16 2000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM 0to 70 MP221EC
MAX3221ECDBR.A Active Production SSOP (DB) | 16 2000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM 0to 70 MP221EC
MAX3221ECDBRG4 Active Production SSOP (DB) | 16 2000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM 0to 70 MP221EC

MAX3221ECPWR Active Production TSSOP (PW) | 16 2000 | LARGE T&R Yes NIPDAU | SN Level-1-260C-UNLIM 0to 70 MP221EC
MAX3221ECPWR.A Active Production TSSOP (PW) | 16 2000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM 0to 70 MP221EC
MAX3221ECPWRG4 Active Production TSSOP (PW) | 16 2000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40to 85 MP221EC

MAX3221ECPWRG4.A Active Production TSSOP (PW) | 16 2000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 85 MP221EC
MAX3221EIDBR Active Production SSOP (DB) | 16 2000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40to 85 MP221EI
MAX3221EIDBR.A Active Production SSOP (DB) | 16 2000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40to 85 MP221EI
MAX3221EIDBRG4 Active Production SSOP (DB) | 16 2000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40to 85 MP221ElI
MAX3221EIDYYR Active Production SOT-23-THIN 3000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 85 MP221EI
(DYY) | 16

MAX3221EIDYYR.A Active Production SOT-23-THIN 3000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 85 MP221EI
(DYY) | 16

MAX3221EIPW Obsolete  Production TSSOP (PW) | 16 - - Call Tl Call Tl -40 to 85 MP221EI

MAX3221EIPWR Active Production TSSOP (PW) | 16 2000 | LARGE T&R Yes NIPDAU | SN Level-1-260C-UNLIM -40 to 85 MP221EI
MAX3221EIPWR.A Active Production TSSOP (PW) | 16 2000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40to 85 MP221EI
MAX3221EIPWRG4 Active Production TSSOP (PW) | 16 2000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40to 85 MP221ElI

MAX3221EIPWRG4.A Active Production TSSOP (PW) | 16 2000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 85 MP221EI

@ 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.
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® 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 Tl 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 [« P1L—>
DO OO0 OO T
el o o Bo W
Rl |
L & 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
| [ 1
_f Reel Width (W1)
QUADRANT ASSIGNMENTSFOR PIN 1 ORIENTATION IN TAPE
O O O OO0 OO0 O0 Sprocket Holes
| |
T T
St N Il )
H4-—q--4 t--1--1
Q3 1 Q4 Q3 | User Direction of Feed
[ .4 A |
T T
N
Pocket Quadrants
*All dimensions are nominal
Device Package |Package|Pins | SPQ Reel Reel AO BO KO P1 W Pinl
Type |Drawing Diameter| Width | (mm) | (mm) | (mm) [ (mm) [ (mm) |Quadrant
(mm) |W1(mm)
MAX3221ECDBR SSOP DB 16 2000 330.0 16.4 8.35 6.6 2.4 12.0 | 16.0 Q1
MAX3221ECPWR TSSOP PW 16 2000 330.0 12.4 6.9 5.6 1.6 8.0 12.0 Q1
MAX3221ECPWRG4 TSSOP PW 16 2000 330.0 12.4 6.9 5.6 1.6 8.0 12.0 Q1
MAX3221EIDBR SSOP DB 16 2000 330.0 16.4 8.35 6.6 2.4 12.0 | 16.0 Q1
MAX3221EIDYYR SOT-23- DYY 16 3000 330.0 12.4 4.8 3.6 1.6 8.0 12.0 Q3
THIN
MAX3221EIPWR TSSOP PW 16 2000 330.0 12.4 6.9 5.6 1.6 8.0 12.0 Q1
MAX3221EIPWRG4 TSSOP PW 16 2000 330.0 12.4 6.9 5.6 1.6 8.0 12.0 Q1
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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)
MAX3221ECDBR SSOP DB 16 2000 353.0 353.0 32.0
MAX3221ECPWR TSSOP PW 16 2000 353.0 353.0 32.0

MAX3221ECPWRG4 TSSOP PW 16 2000 353.0 353.0 32.0
MAX3221EIDBR SSOP DB 16 2000 353.0 353.0 32.0
MAX3221EIDYYR SOT-23-THIN DYy 16 3000 336.6 336.6 31.8
MAX3221EIPWR TSSOP PW 16 2000 356.0 356.0 35.0
MAX3221EIPWRG4 TSSOP PW 16 2000 353.0 353.0 32.0
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’ PACKAGE OUTLINE
DBO0O16A SSOP - 2 mm max height

SMALL OUTLINE PACKAGE

8.2

~—————82qyp
PIN 1 INDEX AREA
~ 14X
16
===
=-
1
— 2X
455
1 -
1
o
=
9 {
o 16X ogg
56
50 (4 [01@[c]A[8]
NOTE 4
/ \} 0.25
: . 0.09
\ e B
SEE DETAIL A
2 MAX
GAGE PLANE
T e

|
0.95 L ‘L 0.05 MIN

0.55

DETAIL A
TYPICAL

4220763/A 05/2022

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. This dimension does not include mold flash, protrusions, or gate burrs. Mold flash, protrusions, or gate burrs shall not
exceed 0.15 mm per side.

4. Reference JEDEC registration MO-150.
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EXAMPLE BOARD LAYOUT
DBO0O16A SSOP - 2 mm max height
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NOTES: (continued)

5. Publication IPC-7351 may have alternate designs.
6. Solder mask tolerances between and around signal pads can vary based on board fabrication site.
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EXAMPLE STENCIL DESIGN
DBO0O16A SSOP - 2 mm max height
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|
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SOLDER PASTE EXAMPLE
BASED ON 0.125 mm THICK STENCIL
SCALE: 10X

4220763/A 05/2022

NOTES: (continued)

7. Laser cutting apertures with trapezoidal walls and rounded corners may offer better paste release. IPC-7525 may have alternate
design recommendations.
8. Board assembly site may have different recommendations for stencil design.
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PACKAGE OUTLINE

DYYO0016A SOT-23-THIN - 1.1 mm max height
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NOTES:

o>

All linear dimensions are in millimeters. Any dimensions in parenthesis are for reference only. Dimensioning and tolerancing
per ASME Y14.5M.

This drawing is subject to change without notice.

This dimension does not include mold flash, protrusions, or gate burrs. Mold flash, protrusions, or gate burrs shall not exceed
0.15 per side.

This dimension does not include interlead flash. Interlead flash shall not exceed 0.50 per side.

Reference JEDEC Registration MO-345, Variation AA
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EXAMPLE BOARD LAYOUT
DYYO0016A SOT-23-THIN - 1.1 mm max height
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NOTES: (continued)

6. Publication IPC-7351 may have alternate designs.
7. Solder mask tolerances between and around signal pads can vary based on board fabrication site.
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EXAMPLE STENCIL DESIGN
DYY0016A SOT-23-THIN - 1.1 mm max height

PLASTIC SMALL OUTLINE
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SOLDER PASTE EXAMPLE
BASED ON 0.125 mm THICK STENCIL
SCALE: 20X

4224642/D 07/2024

NOTES: (continued)
8. Laser cutting apertures with trapezoidal walls and rounded corners may offer better paste release. IPC-7525 may have alternate
design recommendations.
9. Board assembly site may have different recommendations for stencil design.
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PACKAGE OUTLINE

PWOO16A TSSOP - 1.2 mm max height
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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.

. This drawing is subject to change without notice.

. This dimension does not include mold flash, protrusions, or gate burrs. Mold flash, protrusions, or gate burrs shall not
exceed 0.15 mm per side.

. This dimension does not include interlead flash. Interlead flash shall not exceed 0.25 mm per side.

. Reference JEDEC registration MO-153.
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PWOO0O16A

EXAMPLE BOARD LAYOUT
TSSOP - 1.2 mm max height
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NOTES: (continued)

6. Publication IPC-7351 may have alternate designs.

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

PWOO16A TSSOP - 1.2 mm max height
SMALL OUTLINE PACKAGE

16X (0.45) |
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|1 | ¢ (RO.05) TYP
— | e
|
|

SOLDER PASTE EXAMPLE
BASED ON 0.125 mm THICK STENCIL
SCALE: 10X

4220204/B 12/2023

NOTES: (continued)
8. Laser cutting apertures with trapezoidal walls and rounded corners may offer better paste release. IPC-7525 may have alternate

design recommendations.
9. Board assembly site may have different recommendations for stencil design.
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https://www.ti.com.cn/zh-cn/legal/terms-conditions/terms-of-sale.html
https://www.ti.com.cn/cn/lit/pdf/ZHCQ001
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