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RS PRykr—3 (1) R r—3 FARE)
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MAX3221E TSSOP (PW, 16) 5mm x 6.4mm
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(16) 4.2mm x 2mm

(1) FEANCOWTIE, BZvar 11 28R TSN,
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3.3V, 5V POWER
FORCEON AUTO-
POWERDOWN
FORCEOFF
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1 ‘ 1 DOUT
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T BB e 12
TABEE e 12
IR i == A IO 12
T3 HEBETII oo 12
T4 T XA ADRERE T =R oo 13
8TV —al BB e 14
R ) e N -+ S 14
8.2 BT TV = T oo, 14
TR BT AHESEZETE e, 15

B LA T T Rt 16

9 FNRARBIURFZARDH R oo 17
9.1 RFX = A MO HEHHEINESZ T IS HE i 17
9.2 AR UY =Rttt 17
9.3 FAZ e 17
9.4 FrilE KBTI T AHEE T e, 17
0.5 FHZELE e oot 17
10 BEETIBIE ..ot 17
11 A=)V, Ror—2 BEUHESUBH. .o, 18
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EN (11 16 | ] FORCEOFF
Ci1+ [] 2 15 [ Vce
V+ [] 3 14 ] GND
Cil- (14 13 [ ] DOUT
C2+ []5 12 ] FORCEON
C2-[]6 11 [ ] DIN
V-7 10 [ ] INVALID
RIN (] 8 9 | ] ROUT
\_ J
Not to scale
4-1.DB, PW, /&I DYY RyHF—P
16 £ SSOP, TSSOP, ¥ /=l% SOT-23-THN
(EmR)
xR 41. B DO#EE
£ s17 B
L HB
C1+
— EBEHETF v—2 R 7 v F o OEMRT
C2+
C1- . X
o — BT v — RS arF oA T
DIN 1 [ RSARNT)
DOUT 13 o RS-232 RS 7)
EN 1 | Low ANIZED, L — 30D ROUT A F—7 720 ET, High AAI2kh, ROUT A
E—F U RAIZIRVET,
FORCEOFF 16 [ B & U — ZHIE A
FORCEON 12 [ B @0 — 2 A
GND 14 — Ve
INVALID 10 (0] Msh7e e, RIN AJNCE MRS Qv nEEd ) Low,
RIN I RS-232 LL— A
ROUT o L —H
VCC 15 — %Zﬁ%E?JVNsSV
V+ o Fa— R AL > THEREND 5.5V EIF
V- 7 o Fy— R T IEoTEREND -5.5V IR
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5 {1
5.1 #NRAKER

A & COBMER RPN (Frloitik oz iry) 1)

B/IME BKE =-2{ya
Vee BIRETE @) 0.3 6 \Y;
V+ EOH ) ERETE -0.3 7 Y,
V- BOH S EREE@ 0.3 -7 \Y
V+ - V- EBFRELOAERE) 13 Y
DIN, FORCEOFF, FORCEON, EN -0.3 6
Vi ANJ1EE \Y;
RIN -25 25
DOUT -13.2 13.2
Vo Hi ) —— Y,
ROUT. INVALID -0.3 Vee +0.3
Ty BhVEREO R ABBE & T IR B 150 °C
Tstg PRAFIRE -65 150 °C

(1)

)

[kt e RKERS | OFFHAN OBMEIX, T/ 3A AD K KRGO FR 72D FREMERHV E T, THaxHR KER ) 1X, ZhBDOFFIZRBWT, Fiz
P THEREEN RS F LRSI Z B 2 DOV DR 554 T, AN IELSEMET D2 EERFITRTHOTIEHV EH A, THERHR R ER )
DOFPAN TIH - Th THELZEBESA: ) OFPAS TEEH DL, T A ANZRITHEEELR W ATREMEDN DY | T SAADISHENE, FERE, MEREIC
ZRAEL. 7/\47\@% N DL FTREMER DV E T,

T RCOEFEIZ R I —27 GND &AL TVET,

5.2 ESD 1§
{1 BAfir
Y 8 BLU13 +15000
AET L (HBM), ANSI/ESDA/JEDEC JS-001 %t (1) ~
VEesp) #iEHE ( ) i‘gfﬁﬁmjﬁ o +2000 Vv
F A2 BET L (CDM), JEDEC {14k JESD22-C101 #EHL () FTRTOE +1500

(1)
@

JEDEC ®ORF = Ak JEP155 |2, 500V HBM TI3AE#ED ESD HHL Y mE A TLR AR MEN AR THHEHESN TWET,
JEDEC ORF =24k JEP157 (2, 250V CDM TIIAEHED ESD HH 7 m A TSN AR TH LB ESN TWET,

5.3 ESD E4& - IEC 1%

& BfT
IEC 61000-4-2 #filifik
. DOUT 3L RINM +8000
(2)
V(Esp) FELE - vy 8 BLU13 \Y;
IEC 61000-4-2 =7 Xy
7., DOUT X +15000
RIN(M (2)

(1)
@)

HED IEC-ESD L~V %= 12i%, VCC & GND @FEJ AR TS 1UF O3 F U RLETS,
DYY /$v4—20 IEC ESD #£ %W@{ta‘é BIEILY T RIS EHHHES LT DT S TORY Y 7 AN EFHEH (2 50Q) %80
EL, BYy7 EACRAEITeY v s B %(}luu”jﬁ"é W B A e/ NRICIZ DT &AL E 7,
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5.4 #ERZENMESRMY
8-1 () 25
Bl i mocE|
— Vee = 3.3V 3 33 36 v
Vee=5V 45 5 55
_ __ |Vec=33V 2
Vi RIALHIEIO High L~L AF7EE DIN. FORCEOFF, FORCEON, EN Y,
Vec=5V 2.4
ViL  RIAREHIEO Low LUV A SEE DIN, FORCEOFF, FORCEON, EN 08| V
\ RSANEHEI D NS ETE DIN, FORCEOFF, FORCEON 0 55| V
\ Ly — D A SEIE -25 25 \%
Ta HH =R COMERE MAX3221EC 0 70 °C
MAX3221E| -40 85

(1
5.5 B (CB T B 15

~

T ANEHIE, Vee = 3.3V £ 0.3V Tik C1~C4 = 0.1pF, Vg =5V £ 0.5V TlE C1 = 0.047pF, C2~C4 = 0.33uF T,

MAX3221E
BT (%) DB (SSOP) | PW (TSSOP) DYY By
* (SOT-23-THN) bz
16 2 16 £ 16 £
Resa BEG 0 8 B~ D BT 105.8 110.9 120.0 °CIW
Rosciop)  HEEEMD—A (i) ~D LT 51.9 417 56.8 °CIW
Ress BEA DD EER A~ DOEEHT 57.6 57.2 51.3 °C/W
Wt BEATRID EH DR ST A—4 14.1 4.2 26 °CIW
VN BRI D HAR DRI ST A—H 56.8 56.6 50.9 °CIW
(1) HERBIUERBOBGHMEEEDZEMIC DWW, [ LERLLNIC N r—DEGEF ) T 7V r—ray LR —MNe SR TLIESND,
spra953
5.6 ESHVE
BIRELEHEEFPH N T, B BRI OEMEIREF#HFIN O LX (FRFLR D72 RD))
RGA— 72N s R
FORCEOFF
/2= =dv=ry >
Iy AP —I B FORCEON. EN £0.01 +1|  pA
SN AT, Voo TD
i%“y e FORCEOFF 510 03 1| mA
2 FORCEON
AR A2 7 <
A7 Voo =33V gtk | At GND T 110
lcc  EBIREW 5V,
Ta=25°C A, Vog TD A
. - FORCEOFF, [y
%%j/\v e GND <o FORCEON, 1 10
§ FTO RIN BSBNTOB5,
B TWD

(1) T RNTOEAEEIL, Voo = 3.3V F721E Ve = 5V, Ta = 25°CTOETT,
(2) TAMEMFIE Ve = 3.3V £ 0.3V Tik C1~C4 = 0.1pF. Voo =5V £ 0.5V Tl& C1 = 0.047pF, C2~C4 = 0.33uF T,
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57 B : R5AN
AR EAMESREIN ©, A ST OBEIREFITINGO L (FHCEBRO7 O RY))

S5 A—H FANESE Bl BEE mocw| s
Vou  High L~L i hiE Ry = 3kQ~GND o DIN = GND 5 5.4 v
DOUT,
VoL  Low L-ULH JEIE R, = 3kQ~GND Co DIN = Vge 5 54 v
DOUT,

h High L~ L A D V= Voo 1001 #1]| pA
I Low L~UL A JJ 5B V, = GND +0.01 1 pA
A VCC =3.6V. Vo =0V +35 +60
IOS Lijﬂ%ii:(Z) mA
/) FE Ve = 5.5V, Vo =0V +35 +60
o R Voo, V4. BEOIV- =0V,  Vo=#2V 300 10M Q

Vo =12V, |Vee = 3V~3.6V 25
loff  HJY—2 B FORCEOFF = GND uA
Vo=£10V. |Veg =45V~55V 25

(1) FTRTOBUEIL, Voo = 3.3V F721E Veg = 5V, Ta = 25°CTOfETT,

(2)  FREEFRIL, 7 A 2O BB ERCBAROIITHIE ST DM BN DY ET, Fo, —EITHEBO I ERHES RN TIZEN,
(3)  TARGMEIL, Voo = 3.3V + 0.3V TIE C1~C4 = 0.1pF, Ve = 5V + 0.5V Tlt C1 = 0.047uF, C2~C4 = 0.33uF T,

58 ERHIRM : L—N

FEVRAEE DMHELERIPA N ©, B B RIRO B R RN O L& (FRIFld o7 iRY)@)

IR A—H T ANRME BAME EEEEO) BocfE|  Bifr

Vou High L~V H ) & E lon = -TMA Vec-06  Vog-0.1 Vv

VoL Low L~ULH f1EE loL = 1.6mA 0.4 \%

Vi EHTFANAL LA B Vec =33V I BV
Vec =5V 19 24

Vie  AFRANAL Y a L REIE Voo =3V 06 I v
Vec=5V 0.8 14

Viys  ABEATULZ (Virs - Vir) 05 Vv

Lot AV —2 & EN = V¢c +0.05 +10 pA

n YNtz V| = £3V~#25V 3 5 7| kQ

(1) T RTOREAEEIL, Voo = 3.3V F721E Ve = 5V, Ta = 25°CTOETT,
(2)  TAMEIFE, Vee = 3.3V £ 0.3V Tik C1~C4 = 0.1pF, Vg =5V £ 0.5V TiE C1 = 0.047pF, C2~C4 = 0.33uF T,

5.9 BT . AEIND - SO
FEIREE AR C . 1B IO B EIR RN O L (FHCER OO BRY),

IRTA—H T AN B/ME A | AL
Vidary e MRS FORCEON = GND, ~ FORCEOFF = Vcc 27| v
Vigaig oot O R FORCEON =GND, ~ FORCEOFF = Vcc 27 v
V(invalid) Tﬁ%%ﬁ’ﬁﬁm » FORCEON =GND,  FORCEOFF =V 0.3 03| Vv
Von INVALID High L ~LH )8+ 7'FC’OHF:C_E16"FAF‘ E?/SSEON = GND, Voc - 0.6 v
Vo TWAIDLowi-iinwE |Gz lSmA FORCEON - GD. od| v
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510 R4y F I8\t : RSAN
BRI E HEVERE TN C OB FIREFERN OLE (FHCGR 07 17D)©)

RTA—p F AN R e )RR g

KT —H L—Fh CL = 1000pF, R. = 3kQ, 150 250 kbit/s

tsk(p) FOVA AF 2—@) CL = 150pF~2500pF, |R_ = 3kQ~7kQ, 6-2 5 100 ns
A —L—h, _ C_ = 150pF~1000pF 6 30

SR(r)  ERGE \F’{CC_ 33(')3!‘“ o Vips
(X 6-1 &) L= C. = 150pF ~2500pF 4 30

(1) FT_RCTOEEIT, Voo = 3.3V F21E Ve = 5V, Ta = 25°CTOIETT,

(2) ISNVA AF2—L, FILT SAADETF ¥ RV D IteLn — tPHLI LERINET,

(3)  TAMEMIE, Voo =3.3V £ 0.3V Tix C1~C4 = 0.1uF, Ve =5V £ 0.5V Clx C1 = 0.047uF, C2~C4 = 0.33uF T,

511 XA ‘yf"‘/ﬁﬁ'lft =N

VRS HELEEE N ©, H RO B ER EFIHPN O L& (FRHIFRBR DR ERD)E)

IRGA—F T ANRME e (| BiAr
tpLH {EWEERIERE . Low L1725 High L~ )& T CL = 150pF. ¥ 6-3 #& 150| ns
tPHL fEfGEIERRT, High L~ULns Low LUV TET CL = 150pF. X 6-3 & 150| ns
ten H A —T7 VB R, =150pF. C| = 3kQ. [X| 6-4 # & 200 ns
tais HAT 4 AT —T L] R. = 150pF, C_ = 3kQ. ¥ 6-4 &} 200| ns
tsk(p) IOLA AF 2—(2) X 6-3 %R 50| ns
(1) T RTOEREEIL, Voo = 3.3V F7203 Voe =5V, To = 25°CTOfETT,

(2) 7VVAAFa—(d, FICT /RAADEF v R/ D [tpLH — tpHLI LERINET,
(3)  TARSIFIE, Ve = 3.3V £ 0.3V Tt C1~C4 = 0.1uF, Vgc =5V £ 0.5V Tl C1 = 0.047uF, C2~C4 = 0.33uF T,
512 24 v F /%% : BEBINRD— 5D

EIREEAHELTEE AN T, B BRI OBEREEAN DL E (FRIFBR DRV ERY),

RTA—F e () wgr
tvalia (LB AERT, Low L~ULmis High LUV A1E T 1] us
tinvalid {EHGEIEREE], High L~ L5 Low L~V ETC 30 us
ten BIA R — T VEER 100 us
(1) TN TOREHEMEIL, Voo = 3.3V E72id Voo = 5V, Ta = 25°CTOE T,
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5.13 R4S
TA = 2500\ VCC = 33V
1.2 35
/ ~—_
1 . 3
// ot S~
oo - : ~
[ / o 2 N
g g ~
S 06 v S N\
5 P 5 18
Q 04 / 2 ] \
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)
54. L —/XVOL LAREREDBER 5-2. L —/\ VOH L AREHE DR
6 '\\- 0
5 \\ 1
\\ B
S 4 ™\ S 2 J
=~ \ ~
N /
§ 8 \\ § 3 //
= =
3 3
Q2 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)
5-3. KSA/{VOH LAREREDBF 5-4. RS A /X VOL LAFEFRE DR
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6 /85 A — & AIEFR

—————— 3V
Input
RS-232 oV
Output
Generator 50 O
(see Note B) cL tTHL—"l — —» | trLH
(see Note A) | .
\ \ VOH
3V 3V 3V
Output 3V
—  FORCEOFF — — -3V 3V _ g,
_ 8V
TEST CIRCUIT SR(tr) = VOLTAGE WAVEFORMS

trye or try

A CLiCiFxTm—T R EoREENEENET,
B. /ULA VxR —HORET, LLFOERY T, PRR = 250kbps, Zg = 50Q, 7 =—7 1 %27/l 50%. t, < 10ns, t < 10ns

E6-1. KA /DRI —L—F

RS-232 Input 1.5V 1.5V

Output \ | ov
Generator | |
(see Note B) CL tPHL -
(see Note A) ‘ I ‘
\ \ VoH
—= FORCEOFF = — Output 50% 50%
_ - ——— VoL

TEST CIRCUIT VOLTAGE WAVEFORMS

A. C_IZ 7 =7 LB ROFREREENET,
B. /ULA VxR —HORHET, LLFDOERY T, PRR = 250kbps, Zg = 50Q, 7 =—7 1 %27/l 50%. t, < 10ns, t < 10ns

K 6-2. RKSAND/INIVAR RAF 21—

3Vor0V 3V
FORCEON s /L N\ ...
Input 15V 15V
\ -3V
o Output ‘ |
Generator 50 O tPHL—j¢—P| H—H— tPLH
(see Note B) \ ‘
(see Note A) \ ‘ VoH
FORCEOFF I Output 50% 50%
= = ———- VoL
TEST CIRCUIT VOLTAGE WAVEFORMS

A CLitixTm—T7 LR EORENEETNET,
B. SR T=RL—ZORHEIL, LTFOLBY T, Zo = 50Q, 72—+ #A27/L 50%. t, < 10ns, t; < 10ns

B 6-3. L ¥ —/NDGikEERR
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Vce O GND

3VoroV S1

FORCEON
RL

(see Note A)

3VoroV o
lCL

Output

—————— 3V

Input 1.5V 1.5V
\ ov
(S1 at GND) (S1 at GND)

\
\ \
tpHZ _”‘ ‘;‘_ _7 ‘“_ tpzH
\
\ )
\
|

\ \
tpLz tpzL
—>
Generator (s1atvee) ™ *“_ |4 (sTatvee)
(see Note B) 50 Q \ |
0.3V ‘ |
- VoL
TEST CIRCUIT VOLTAGE WAVEFORMS
A CLitiETr—7lisBoFENEENET,
B. /LR V=R —HORHEIL, L FDLEBYTY, Zg=50Q, 7 2—7+1 142/ 50%. t. < 10ns, t < 10ns
C. tprz & tphz 13 tgis LRI T,
D. tpz & tpzh i ten ERIL T,
B 64 Lo—NAR—TINELVT 1 RT—T)VER
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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.

K 6-5. INVALID {GHGBERRE E RS A /N 4 R—T IV

Copyright © 2025 Texas Instruments Incorporated
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7 SH4HEREA

71 =

MAX3221E (X, 1 2D Ve IR CEMET 370 RIAN 27 Li—/3 RS-232 VY a—aCTF, RS-232
v 1%, IEC 61000-4-2 ESD #3126 G L CTWET, 20T 34 R, TIAEIA-232-F O a7-L ., JERB@EED
ha—FELUT VR — aX IO OB AL F—T 2 AAELTHERELE T, Tv— Ro7E 4 DD/NSR 4t
a7 oItk 3V~55V OB —FEIRCEMETEET, AT A RITHK 250kbit/s D7 — #1553 | fir K
30V/us ODRIFANH I A —L— CEIEL £,

YUT I R —=IREDLITORWVWED Y — =R — A M #RICHI#E T&EJ, FORCEON 7% LOW 72
FORCEOFF 28 HIGH O34 BEI U —X 7 MRV EVELE T, ZOEEE—RF | T A ZABL— AT TH
wh7p RS-232 (555 L7a WA | RIA N NNET A A=—7 /2720 E3, FORCEOFF % LOW IZ5%E LD D
EN % HIGH | _uxﬁfa“ék RIANREL =R FE LYYy b W/é?h HEETIL 1IPA IS LET, U7 L R
—RERGIBELT- A ER3U T 2TV RIANREATICLE ., HE T — 5"7/47<ﬁ§01f£@i‘§“0 FORCEON &
FORCEOFF # HIGH [ PN a@bzwﬁa‘w%ﬁ;ﬁugsﬁ HEW U =X BNE 6 LY — D AT
BN S EIINEnD L, %“/*‘41 FHBACT 7T 471220 E7, INVALID H /71, 1//—/\032\73 RS-232
EENEETHNE I 2—HF— 2L ET, INVALID X, L3> — "D ANEIEN 2.7V % EEIS>THAHEA .
=2.7V % Flal>TW5 %4, -0.3V £ 0.3V OIZH 7= # 23 30us Kl THHLGEDOWT D 4G HIGH (%)
F—2) 12720 ET, INVALID 1%, L — 3D A JJEEN 30us 22581 -0.3V & 0.3V OICH 584 . LOW (fE
T =) IR0 ET, LI — "D AT ~UZDN T, K 6-1 2R TLIEEN,

7T2H@ETOYIH
3.3V, 5V POWER
FORCEON AUTO-
POWERDOWN
FORCEOFF
EN RX Enable
1% : > 1 pout
DIN RS-232
250 kb/s IEC 61000-4-2
1 1
RIN
ROUT 4. RN
INVALID STATUS
Copyright © 2016, Texas Instruments Incorporated
E 71. HNE@ (IE E)
7.3 BRRERREA
7.3.1 BiRF

ZONRT— Tuay x4 HOMET A T oY R EET LT v —Y AT EEHLT VE B V- B OEEE
. KiR, BIOFRELET, RO HE T —F 7 HRE i FORCEON X1 FORCEOFF ANz LulfEEH
FT, Ly —F EN ANICEVEIBIESNET, MAX3221E IZE I DG EN TORWES X, 77747 eUE—h
RS-232 5 /3 A A2 MAX3221E & &Il C&£1,

7.3.2RS-232 K51 /V

1 ODRITANT, FEHEOD Y7 L~k RS-232 LU A L #Z—T7 = A AL %9, DIN AJJiZ. A%h7 High £7-1%
Low L L THLMLENHVET,
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7.3.3RS-232 L'>—/Y

1 DDLU =3, RS-232 LAV AR 7 LW IA U B =T 2 AALET . ATIBBBSHTO556 ROUT
DT High 12780 E 3, RIN AAICIE. WNEE%E RS-232 AN E N CET, EN B icrdy 7 High AJA
HIESNDE, LY — AR Yy M T SET,

7.3.4RS-232 DX7—%X

RIN AT 30ps LA E&E DA EfGE 72 E INVALID H )1E Low (2220 S, L —NITHEDR AN R H DL,
INVALID Hi771% High (2720 %9, VCC IZE N ks SHE . FORCEON kXU FORCEOFF AJJICBIfR7Ze<

INVALID H)E7 774 712720 ET (& 7-3 25 ),

7.4 TNA ZADWEET— R

KT, RT12,. BLO R 731X FHETOIANDEZLNDGT N TOMBEDETORIAN L — BIY
INVALID #EREDENEAZRL TWET,

RT1BER(BES14/N) 0D

AA
OUTPUT _ -
A%72 RIN DOUT RIARDRT—H 2
DIN FORCEON | FORCEOFF | _ ' .~ .
X X L X z EIFA
L H H X H BB ST — 7 BRI
m H H X L 2o TNHLEDEH B
L L H Ho H E /ST — 20 BANT
m 1 H 0 L 2o CNDEEDIE T EIE
L L H 7L z BB 80— fRe
(1)  H=High LUl L=Llow L~yL X=8ER, Z= @A E—F 2
RH72.&LY—NO
AN
L OUTPUT
ROUT
RIN EN RS-232 L~L

L L X H

H L X L

X H X Z

=T L L H

(1)

H=High L~)L L=Low L~ X =RIR, Z=EA v —%

A (A7), Bl = A CD, Fd RSN CODRT

AIRAT
 7-3. INVALID (D
A A
RIN FORCEON FORCEOFF EN INVALID
L X X X
H X X X
F—7 X X X

M

H = High L~b L= Low L~ X = ERBIR Z = @A B —F & (A7), B = ADIDEIBISICD F T RSV TR T A 308

*7

Copyright © 2025 Texas Instruments Incorporated
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87TV —a RE

LAF o7 7 Vr—variFliz, TI O®-EAERICE TN 0 TiEZel, Tl TIEFOEfE T aets

PRAEVTZLEE A, fll 2 O BN 2R OEEVEICHOWTIE, BERROEETHWTL TV 7272<Z&ic
BVET, BERITA T OBRGIEELMGEL T AN 5L T, AT LAOBREE MR T o0 EBHVET,

81 77U —2a gl

MAX3221E 51> RIANRBLOL > — %, 3V~5.5V O RS -232 BET 7V —3ar HORRT SRAZTY, 20D
TV —vasld, BERAMETE M E T X TUR AT, ZOT ANAAOPHEE T, MYlCEIES 51T, X 8-1
R TIocar T o EIBINLEY,

82R&JXMWET IV -3y

ROUT & DIN 1%, UART E/23 LYy 7 4128 L £3, FORCEON $X 0 FORCEOFF 1%, IWH vy v 5
ANz DI, T TR EIZIT Voo [T AZEMTEET, INVALID 1, VAR v 7 T8 450, RKfE
BOFEIZLTRLZENTEE T, RIN & DOUT DT A1 1%, RS-232 ax /X £7213r— 7 W Ic#Ek: L%, DIN,
FORCEON, 33X FORCEOFF Aid, REEFGEDEFIZLANTLIEEN,

B 16

EN > < FORCEOFF
2 15
c1+ Vee
+
3 —— CBYPASS=0.1pF
V+ Auto-
+ + 14
1 == T c3(1) Powerdown GND
4
c1-
13
5 L»———— DOUT
c2+
+ 12
c2 < FORCEON
6
L c2- 1
7 < DIN
. .
- 10
T c4 > INVALID
"
- A
8
RIN >

Y
A

(1) C3 can be connected to V¢ or GND.

9
1T H——— ROUT
5kQ
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 C2, C3, and C4

33V+03V 0.1 pF 0.1 pF

5V+05V 0.047 uF 0.33 uF

3Vto55V 0.1 pF 0.47 pF

Copyright © 2016, Texas Instruments Incorporated
s o~ —
8-1. KRMAEIERE LI VT Y DfE
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8.2.1 51 EL
o HELEXND Vg 13 3.3V F721% 5V T,
— 3V~5.5V Lt HFIRETT,

o I ARHEREE Y L—hZ 250kbps T,
. 8-1 IR T IozarF oL TLIEEN,

8.2.2 /xR a1 F M

+ DIN, FORCEOFF, FORCEON A /iL, H%h7: Low £721% High 0¥y LU Zife T LB £,
o EBEOMREEREAT-D VCC L-YLIZ SN Tar F o OEAEIRL TSN,

823 77— 5 2 HIkR

8 8

— DIN — DIN
6 — DOUT 6 — DOUT
~ \ ROUT \ ROUT

— ’ —
S 4 S 4
2 / \ / s / \
g | | J g | \
LU \ I \
> >
E £
s 0 9
g / \ g
] ]
= =

S \ // |
4 : / )

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)

K 8-2. W—TINNy OB Vec=3.3V. T—% L—b | E8-3.1nF DARTDIV—T /Ny & B Vee = 3.3V,
250kbit/s F—% L — b 250kbit/s

8.3 ERICEAY S H#EIREIF

BIRE L D IARETANHEV T T B0 0AUF Oar T oY BED LET, 7 /VAEREE L3579,
0.01uF Oz 7o ¥ FNIBMT 5 TEET, BRANEEIL, BV ar 54 IZR#HSN TOAEEOE L
LT HIEERBEIDLET,
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84147

841 LA 7D FDIFA FZ1>

St T F o ORBRITEI LTSN, ZiuL, 3L h BRI E LS TS0 R8O C1 BL O C2 /—FT
IZEWEE T, FEm @ ESD MERENELNDLHIT. MAX3221E DT R B LRI ER DI TR FL—rhbDA
VB —H L AEAREBREVIE LTSV, 75U R B OMANCIE D WA B Sk Oe 7 A L TS,

84.2 L1417 FAI

1|EN FORCEOFF |1
wouy | L|EN  FORCEOFF |16
Cc3
8L 2| Cl+ VCC |15 vee
J— —|_ o0 o 0.1pF
—|_C1 3| v+ GND [14| © !Ground
0O o)
4 | C1- DOUT |13
I [5]|c2+ FORCEON [12
c2
6| C2- DIN (11
Ground—||— [ 7] v- INVALID |10
C4
8 | RIN ROUT |9
X 8-4. MAX3221E DL A4 7 M
16 RN T 57— RN 2 (DRSBTS P) 55 Copyright © 2025 Texas Instruments Incorporated
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ITNARBLURF AV FOYR—F

91 RF a1 A MOEFEMERITSHiE

RF¥2 A RO EHIZ DWW T OB EZ T IDITIE ., www.tij.co.jp DT /SARBLL 7 4 L Z BV TLIEEW, (@A) 27
Uy 7L TR R 58 BRINTZT R TORMERICBETAX AV AN IS TIAZENTEET, AREOFEMIC
DNTIE, WETENTERF 2 A MIE N TV DEGTIEREEZ Z B <IEE0,

9.2 YR—pFr-VVY—R

FEXP R AL AL ALY E2E™ R —h T4 —F AlE, TP =T BRIEFE ORI LB T A8 Mo 28
— IO RGEDDEBESAZEN TEXALGET T, BEFEORIEERR LD, ME OEME LIV T52L T, it
TR XA RIS N TEET,

Vo 7S3TN3ar 7o V0E, FEREICIVIBUROFEE RIS NDIHOTT, TNHIRTF TR A AV LAY D
BEARERS T A D TIEAL BT LHTIX VR AL AV AY D IR E KM LT D TSI EE A, TR A2
VALY DIFE S EZIRLTIZEN,

9.3 BiE

THxY R A AV VA Y E2E™ is a trademark of Texas Instruments.
T RCOBEEL, TNETNOAEICFBELET,

9.4 HEBIMEBICEHT S EIEHRER

ZD IC 1%, ESD ([CE > THHR T FREMERHVE S, TF A AL AV LAY T, IC ZEFOBIIIE ICHE B L O s

A EHERLET, ELOROROBEOR B FIEICIEDR VA, 7 A AR T 5B Zh b T,
A\ ESD ICLBMARIE, DT RMREIE T DT A ADTE R E TGOV ET, K72 IC DY E, /STA—F A DT

AL T 272 TARSITO DR DIND FTREMER D720 | DS LR T <R TVET,

9.5 FIE

TR R AR A I FE ZOMFEERITIT, FRERIEEO — B L OERP LS TOET,

10 tRETREE

EERE SRR ORFIIUGFT 2R L TOET, TOUGTBIEITRGEUIZEL T ET,

Changes from Revision D (July 2024) to Revision E (December 2024) Page
o T XY —NZ SOT-23-THN (DYY) /807 = Z T8 M i ettt sne e 1
o TESD TEHE - IEC AARIITTE 2 ZABII oottt ettt sresae et ereeneeneeneene e 4
Changes from Revision C (July 2021) to Revision D (July 2024) Page
IR A DA A I & = R Al TSRS 1
o TESD ER DML 8 BN IZTE L 8 IRV 1BJITZET i 4
« [ESD E# - IEC AR DI 8 BEN111ATE L 8 BEUNABITZ T ot 4
Changes from Revision B (March 2016) to Revision C (July 2021) Page
o T TU LG D TR IE T ettt 1
« [ESD iE# IEC Ak &8Nl IEC ESD L~z 7= 7o D e/ NEAHIC B T D1EZ RITEM, oo 4
* DB BLUPW o=V O MEMIBESDAF M B OMEZIEH oo 5
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Changes from Revision A (May 2006) to Revision B (March 2016) Page

« [ESD EM K, HEEEFA 1o ar | [TFARARAOBRET—R By ay [TV r—rar bR vrrvar &
I T AR IE v/ ay VAT UM B gy [FARLRBLIORF 2 A MDY R—b B gy [ Ah=0

T 28— B OVE SR B2 0L BTN oot 1
o EXFRIBEHIR (ZOT —2— D RBICHH T A T2 2 AZDONWTORERIEZ S ). 1
+ Rgya Zvfiz, DB /87— 2oV TIE 82 7205 92 12, PW 28y — 290 TiE 108 75 100.3 IZFNE

L ettt e et e ettt et ettt et e e e e e e e e e e e e 5

M AAZHII, Ryo—2, BEIWENXER

PIBEDR—IZiE, A =Hv Rolr—2  BIOVE ST AIERATEEH I COES, ZoFRIT, FBEDT /A
AEHATEDIRFTOT —HTT, ZOT —XL, TERL ZORF2 A MU TICE BRSNS G ERHVET, K
F =B = DT TV A SN TODEE L. B AN OFAZZEIZE N,
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PACKAGING INFORMATION

® 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: TI 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.

Addendum-Page 1

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 ®3) (4/5)
(6)
MAX3221ECDBR ACTIVE SSOP DB 16 2000 RoHS & Green NIPDAU Level-1-260C-UNLIM 0to 70 MP221EC
MAX3221ECDBRG4 ACTIVE SSOP DB 16 2000 RoOHS & Green NIPDAU Level-1-260C-UNLIM 0to 70 MP221EC
MAX3221ECPWR ACTIVE TSSOP PW 16 2000 RoHS & Green NIPDAU Level-1-260C-UNLIM 0to 70 MP221EC
MAX3221EIDBR ACTIVE SSOP DB 16 2000 RoHS & Green NIPDAU Level-1-260C-UNLIM -40 to 85 MP221EI
MAX3221EIDBRG4 ACTIVE SSOP DB 16 2000 RoHS & Green NIPDAU Level-1-260C-UNLIM -40 to 85 MP221EI
MAX3221EIDYYR ACTIVE SOT-23-THIN DYY 16 3000 RoHS & Green NIPDAU Level-1-260C-UNLIM -40 to 85 MP221EI|
MAX3221EIPW OBSOLETE  TSSOP PW 16 TBD Call Tl Call Tl -40 to 85 MP221El
MAX3221EIPWR ACTIVE TSSOP PW 16 2000 RoHS & Green NIPDAU | SN Level-1-260C-UNLIM -40 to 85 MP221EI|
MAX3221EIPWRG4 ACTIVE TSSOP PW 16 2000 RoHS & Green NIPDAU Level-1-260C-UNLIM -40 to 85 MP221EI



http://www.ti.com/product/MAX3221E?CMP=conv-poasamples#order-quality
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http://www.ti.com/product/MAX3221E?CMP=conv-poasamples#order-quality
http://www.ti.com/product/MAX3221E?CMP=conv-poasamples#order-quality
http://www.ti.com/product/MAX3221E?CMP=conv-poasamples#order-quality
http://www.ti.com/product/MAX3221E?CMP=conv-poasamples#order-quality
http://www.ti.com/product/MAX3221E?CMP=conv-poasamples#order-quality
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® 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 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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PACKAGE MATERIALS INFORMATION
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TAPE AND REEL INFORMATION
REEL DIMENSIONS TAPE DIMENSIONS
4 [¢ KO [« P1L—>
L Regic oy Rogic e o T
el o 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)
MAX3221ECDBR SSOP DB 16 2000 330.0 16.4 835 | 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
MAX3221EIDBR SSOP DB 16 2000 330.0 16.4 835 | 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
MAX3221EIPWRG4 TSSOP PW 16 2000 330.0 12.4 6.9 5.6 1.6 8.0 12.0 Q1

Pack Materials-Page 1
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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 356.0 356.0 35.0
MAX3221ECPWR TSSOP PW 16 2000 356.0 356.0 35.0
MAX3221EIDBR SSOP DB 16 2000 356.0 356.0 35.0
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 356.0 356.0 35.0
MAX3221EIPWRG4 TSSOP PW 16 2000 356.0 356.0 35.0

Pack Materials-Page 2



PACKAGE OUTLINE

PWOO16A TSSOP - 1.2 mm max height
SMALL OUTLINE PACKAGE
6.6
6.2 TYP
PIN 1 INDEX AREA 14X
1] e
— S e
— —
2X
51 —/ 1
4.9
—] —
—] —
o
Y — =
9 t
._J-i 45 16X 030

4.3 y
@ To10 [c[ATe]

\\.

\ / ]
~~&.«/\ (0.15) TYPjr
SEE DETAIL A

GAGE PLANE

P

DETAIL A
TYPICAL

4220204/A 02/2017

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.

(G20 w N

INSTRUMENTS
www.ti.com




PWOO0O16A

EXAMPLE BOARD LAYOUT
TSSOP - 1.2 mm max height

SMALL OUTLINE PACKAGE

:

7 1

16X (1.5)
|
{ [
|

16X (0.45)

(R0.05) TYP

e
.
-

SYMM

-
St
S

LAND PATTERN EXAMPLE
EXPOSED METAL SHOWN
SCALE: 10X

SOLDER MASK
OPENHVGAA\\\ METAL
EXPOSED METAL

*H‘* 0.05 MAX

ALL AROUND

NON-SOLDER MASK
DEFINED
(PREFERRED)

METAL UNDER
SOLDER MASK

SOLDER MASK
fOPENING
ffffffffffff N

I
"~ EXPOSED METAL
0.05 MIN
ALL AROUND

SOLDER MASK
DEFINED

SOLDER MASK DETAILS

4220204/A 02/2017

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.

INSTRUMENTS
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EXAMPLE STENCIL DESIGN

PWOO16A TSSOP - 1.2 mm max height
SMALL OUTLINE PACKAGE

16X (0.45) |

16X (1.5) SYMM
|1 | ¢ (RO.05) TYP
— | e
|
|

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

4220204/A 02/2017

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.

INSTRUMENTS
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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

SMALL OUTLINE PACKAGE

16X (1.85) STLMM
| j ‘ T (R0.05) TYP
e - | e

| C )

» ——

9

i
| ]

! @) J

LAND PATTERN EXAMPLE
EXPOSED METAL SHOWN
SCALE: 10X

SOLDER MASK METAL METAL UNDER SOLDER MASK
OPENING\\ / SOLDER MASK |\ /OPENING

| }
|
EXPOSED METALJP } \ *———EXPOSED METAL
0.05 MAX *j 0.05 MIN

ALL AROUND ALL AROUND

NON-SOLDER MASK SOLDER MASK
DEFINED DEFINED
(PREFERRED) SOLDER MASK DETAILS

4220763/A 05/2022

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.

INSTRUMENTS
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EXAMPLE STENCIL DESIGN
DBO0O16A SSOP - 2 mm max height

SMALL OUTLINE PACKAGE

T 16X (1.85) T S\((LMM
|1 | ‘ (R0.05) TYP
16X (045) [ | ] 16
|
| 1]
i C | ]

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.

INSTRUMENTS
www.ti.com




PACKAGE OUTLINE

DYYO0016A SOT-23-THIN - 1.1 mm max height
PLASTIC SMALL OUTLINE
3.36
3.16
ilgELINDEX
[ / 14X(0.5
S— e f—
[ ] ——
[ ] 1
03 [ — ”
4.1
NOTE3 [ | ] @
[ ] 1
[ ] 1
C— I
5 T
\
5] J 21 16X 034 o
' (¢ [01®][c[A]B]
s /\&4x4°-15°
s SBame
\ J\ / ETI '
\\"//X SEE DETAIL A
0.25 3
GAUGE PLANE
/ {
0. 8
| Ly
DETAIL A '
TYP
4224642/D 07/2024
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
PLASTIC SMALL OUTLINE

16X (1.05)
SYMM
* ¢

16X (0.3) J

=
o

T

il

i

]

S S —
(R0.05) TYP 3)
LAND PATTERN EXAMPLE
EXPOSED METAL SHOWN
SCALE: 20X
SOLDER MASK METAL UNDER

OPENING SOLDER MASK SOLDER MASK
_— METAL / OPENING
|
)

N

NON- SOLDER MASK SOLDER MASK
DEFINED DEFINED
(PREFERRED)

SOLDER MASK DETAILS

4224642/D 07/2024

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.

3 Texas
INSTRUMENTS

www.ti.com



EXAMPLE STENCIL DESIGN
DYY0016A SOT-23-THIN - 1.1 mm max height

PLASTIC SMALL OUTLINE

16X (1.05)
SYMM
‘ ¢
|

=
(]

o

il

(R0.05) TYP

ToReE

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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