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® /1] XPWRSAVE [ zhARpLTifE (ESD ) {411 2450 15 EN6 1000—-4-2FRUE R 1] & 15kV

® RS-232 1/0 ¥ ESD B
B +15kV Human Body Model (HBM)
B £ 15kVEN61000-4-2 Air Gap Discharge
B +8kV EN61000-4-2 Contact Discharge MH%

® MAX32xxF RAI{RUEAEH% % Fy 1000kbps FL At F % R T i
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RS232| RS232 | f&#i#=E | 15KV ESD | Bl XPWRSAVE

=3 Y=N
ne Bt |aps| B | (kbps) | Ecio0sz | fEgp | DTIRHE wee | HEE SR
MAX3220E | +3V to +5.5V 1 1 250 RS232 1/0 YES YES NO 16 SSOP, TSSOP, WSOIC
MAX3221E | +3V to +5.5V 1 1 250 RS232 1/0 YES YES YES 16 SSOP, TSSOP
18-WSOIC
MAX3222E | +3Vto +55V | 2 2 250 |RS2321/0 | YES | YES NO 18,20 | 20.SSOP, 20-TSSOP.,
NSOIC, WSOIC, SOP,
MAX3232E | +3V to +5.5V 2 2 250 RS232 1/0 NO NO NO 16 TSSOP
MAX3223E | +3V to +5.5V 2 2 250 RS232 1/0 YES YES YES 20 SSOP, TSSOP
MAX1385E | +3V to +5.5V 2 2 250 RS232 1/0 NO YES NO 18, 20 18-WSOIC,20-SSOP
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MAX32xxE
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SN k32008 ! —sen MAXS221E -
11T1IN T10UT|13 » RS232 LOGIC 11T1IN T10UT|13 » RS232
> OUTPUTS INPUTS > OUTPUTS
« 9RIOUT R1IN| 8 RS232 LOGIC 9 R1IN|8 RS232
INPUTS OUTPUTS INPUTS
Sk 1 5kQ 10 STATUS
) 16 ﬁ XEN XIDLET’ INDICATOR
»—XEN = XSD— XPWRSAVE =  XSDF>—= V
GND 1 GND °
i it
16—-pin SSOP/TSSOP/WSOIC 16—pin SSOP/TSSOP
XEN| 1 U 16 | XSD XEN 1 v 16 | XSD
CiP| 2 15 | Vee ClP| 2 15 | Vee
vp | 3 14 | GND VP | 3 14 | GND
CIN| 4 I3 |T1I0UT  CIN| 4 13 |T10UT
MAX3220E MAX3221E
C2P| 5 12 |NC C2P| 5 12 | XPWRSAVE
C2N| 6 11 |T1IN C2N| 6 11 |T1IN
VN | 7 10 |NC VN | 7 10 |XIDLE
R1IN| 8 9 |R10OUT R1IN| 8 9 |R10UT
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MAX32xxE
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17 6leax MAX3222E |
13T 1IN T1OUT|17
> > Rs232
OUTPUTS
12T21IN T20UT] 8
¢ 15R10UT %;3216 «
LOGIC RS232
» LIXEN w5 XS 20 o
l18
20-pin SSOP/TSSOP
XEN | 1 \\\¥/// 20 |XSD
ClP| 2 19 |vee
vp | 3 18 | GND
CIN| 4 17 |T10UT
2P| 5 16 |R1IN
MAX3222E
CN| @ 15 |R10UT
VN | 7 14 |NC
T20UT| 8 13 |TLIN
R2IN| g 12 |T2IN
R20UT| 10 11 |NC

+3.3V
Chypass %[f 0. 1uF 17
v
- 2 ee VP 3

T—4C1N

A[AAAAAE;CZP EN " AAAAAAiL

0220. 1uF o4,
17 Tsieov MAX3222E |

»  12T1IN _ T10UT}15
LOGIC RS233
INPUTS - 11721N ToouT g . OUTPUTS
13R10UT RIIN1A
LOGIC 5kQ RS232
OUTPUTS _ 10/r20uT — ‘RoINlg  INPUTS
) 5k Q h
»  1[XEN 1 18
> o X HE
l16
18—pin WSOIC
XEN | 1 18 |XSD
C1P 2 17 |Vee
VP 3 16 | GND
CIN| 4 15 |T10UT
C2P| 5 MAX3222E 14 |[R1IN
CoN| 6 13 R10UT
VN T 12 |T1IN
T20UT 8 11 |T2IN
R2IN| 9 10 |R20UT
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MAX32xxE
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Vee +3V to +5V
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Cl/[O.IUFS CIWiO.IUF4
C2P
T en MAX3232E : T Mgy MAX3223E

\ 4

- 13T1IN :> T10UTR7 RS230
11T1IN :: T10UT|14 > LOGIC

LOGIC RS232 INPUTS _ 12[r2IN T20UT)8  OUTPUTS
> E—
> « 15[R10UT < RIIN[I6
LOGIC 5k Q

\

12/R10UT RIIN[13 OUTPUTS 10 Ro1N
< R20UT 9 <
Locic 5k O Rs232  Vec '71% Bkl
OUTPUTS 1 INPUTS »— ~[XEN 1
9 |R20UT R2INI8 20lysp
5k Q HXPWRSAVE
GND 1 »—LKIDLE  (p
STATUS
J{l 5 INDICATOR l} 8
16—pin SSOP/TSSOP/NSOIC/WSOIC 20—pin SSOP/TSSOP
XEN| 1 20 |XSD
cip| 1 16 |Vce
C1P 2 19 |Vcc
VP 2 15 GND
vP | 3 18 |GND
CIN 3 14 |T10UT
CIN| 4 17 |T10UT
c2P| 4 13 |RLIN
C2P| 5 16 |R1IN
con| 5 MAX3232E 12 |R10UT MAX3223E
C2N| 6 15 |R10UT
VN | 6 11 |T1IN
W | 7 14 |XPWRSAVE
T20UT| 7 10 |T2IN
T20UT 8 13 |T1IN
R2IN| g 9 |R20UT
R2IN| ¢ 12 |o1n
R20UT| 10 11 |XIDLE
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MAX32xxE

SRS A1 R B RN 5 | AR
+3V to 5V input +3V to 5V input
0. 1uF \ 0. 1uF \
r: r:
o o 0. 1uF 2C71P 2 0. IuF
V
0. luFTCIP s 3—+]] ! 0. 1uF 7 ¥ 3—+]]

6.3V 6.3V
4 4
CIN CINlpvokd cp
5c2p 9/02P
EN 7 EN 7
0. luF* W 0. 1uF 0-1 égF{ W 0. 1uF
16V 6icon MAX1385E I* 16V con MAX1385E Iuev

TLIN B 12 T1 —L»Tlow TLIN »- 14 T1 —L}TIOUT
T2 784,1,2%,1,

T2 784,1,20”

SLNALN0 284S

SLNdLNO 2EEsy

TTL/CMOS INPUTS
—
—

TTL/CMOS INPUTS
—
L

9N > T2IN B

g RIOUT 13— o Ry %5]&914 @i S RIOT 12— oy %51(916 «RIN | -

% R20LT47107 R2 %5]&9 4R2IN % § 1{20&47127 R2 %51&29 <R2IN %

E

I s [ 20
oD HO—«xSD oD 120 __qxsp
| L
18—pin WSOIC 20-pin SSOP/TSSOP
1
NC 1 18 SD NC 20 SD
C1P| 2 17 ee ClP| 2 |19 Vec
3
VP | 3 16 GND VP 18 GND
CIN| 4 15 T10UT CIN|_4 17_Jr10UT
2P| 5 MAX1385E 14 R1IN C2P| 5 MAX1385E 16 R1IN
C2N| 6 13 10UT C2N| 6 15 10UT
VN | 7 12 |[T1IN VN7 14 [TLIN
T20UT 8 T T20UT_8 13 |T2IN
R21IN
R2IN o 10 [R20UT i 12 [R20UT
NC | 10 11 | NC
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MAX32xxE

LR ON L |
SRLEAIE ™ b IR o K HE A (HIF AR e n]
DLAEIX S UE (P BB (KA e H0E fH
L REAT T TR ERATE o AN 1) IR0 o KAIUE fH
AR RE SR Al AEE

TXOUT e Continuous
Operating Temperature ...........ccccccovevenuenne —40°C to +85°C
Storage Temperature .........cccocoeevieeneene —65°C to +150°C

Power Dissipation Per Package

16-pin SSOP (derate 7.20mW/°C above +70°C).. 584mW
16-pin nSOIC (derate 10.00mW/°C above +70°C) 720mW

Power Supply, (Vcc) «oooeeeerriiiiiiiiiiieeee. -0.3V to +6.0V 16-pin WSOIC (derate 10.10mW/°C above +70°C) 787mW
VP e —-0.3V to +7.0V 16-pin TSSOP (derate 6.80mW/°C above +70°C).. 556mW
VN +0.3V to 7.0V 16-pin PDIP (derate 11.20mW/°C above +70°C).... 896mW
VP + VN e +13.0V 18-pin PDIP (derate 12.60mW/°C above +70°C).... 962mW
Icc (DC Vcc or GND current) .......ceeeeeeeeeeeieeeneenne +100mA 18-pin WSOIC (derate 11.10mW/°C above +70°C) 850mW
Input Voltages 20-pin PDIP (derate 12.80mW/°C above +70°C).... 976mW
TxIN,XPWRSAVE .XSD, XEN......... .......... —0.3V to +6.0V 20-pin SSOP (derate 8.10mW/°C above +70°C).... 647TmW
L S 20V 20-pin TSSOP (derate 7.20mW/°C above +70°C).. 584mW
Output Voltages
TXOUT ot 115V
RXOUT, XIDLE ..o ~0.3V to (Vec +0.3V)
Short-Circuit Duration
SR
BAERR U, Vee = +3.0V to +5.0V, Ta = Tmin t0 Tmax, C1 to C4 = 0.1uF, WEME N 4448 Vee = +3.3V or +5.0V and Ta
= 25°C.
5 #M & L ki BA | Ao
N T1IN, T2IN, XPWRSAVE, XSD, XEN
YRahta R10UT, R20UT, XIDLE
RS-232 i\ R1IN, R2IN
RS-232 T10UT, T20UT
LA 2 C1P, C1N, C2P, C2N
Ly Vee, Venp, Voo, Vss
AR LA C1P, C1N, C2P, C2N 0.1 0.1 1 uF
i 0°C to +70°C Commercial Grade 0 +25 +70 °C
1% -40°C to +85°C Industrial Grade -40 +25 +85 °C
R Y5 FL R Vce = +5.0V Supply 4.5 5 55 \
Vce = +3.3V Supply 3 3.3 3.6 \Y
s TTL Inputs = Vcc/GND, RS-232 Input = float,
TAEH
Vee = 3.3V (For MAX3220E, MAX3222E, MAX3232E and 0.5 1 mA
MAX1385E)
o XPWRSAVE-= Vcc, (For MAX3221E and MAX3223E); XSD= Vcc,
iéF:ZVRSAVE AERER LA (For MAX3221E, MAX3222E, MAX1385E and MAX3223E), TTL 0.5 1 mA
i Inputs = Vec/GND, RS-232 Input = float, Ve = 3.3V
o . XPWRSAVE= GND, (For MAX3221E and MAX3223E);XSD= Vcc,
i!:)WRSAVE ey LR (For MAX3221E, MAX3222E, MAX1385E and MAX3223E),TTL 1 10 MA
i Inputs = Vec/GND, RS-232 Input = float, Ve = 3.3V
XPWRSAVE= Vcc/GND, (For MAX3221E and MAX3223E); XSD=
SHUTDOWN {# BE i HL i GND, (For MAX3221E, MAX3222E, MAX1385E and MXA3223E), 1 10 MA
TTL Inputs = Vcc/GND, RS-232 Inputs = float, Vec = 3.3V
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MAX32xxE

2 %A B/ S BK | By
LIIE2 TN
i N B Low 0.8 vV
i\ B E DR High Vee = +5.0V Supply 24 v
Vce = +3.3V Supply 2 \Y
i N B H e 3R 0.5 v
N b Vin = Vce and GND, TIN, XEN, XPWRSAVE, XSD +0.01 +1 pA
Vin = Vce and GND, TIN (For MAX1385E) 50 200 pA
Elicdsn
R Low loutr = 1.6mA 0.4 \Y
s High lout = =1.0mA Vce-0.6 |Vee-0.1 v
oy R LR Receiver Outputs Disabled, Vour = Vcc or GND,
XSD= GND, XEN= Vc¢c +0.05 +10 pA
BRI
i N HL AR IR Ta = Toin— Trmax 20 20 v
N BI{E U Low Ta=25°C, Vcc = 5.0V 0.8 1.5 %
Ta=25°C, Vcc = 3.3V 0.6 1.2 \
N HUT High Ta=25°C 24 \
PN CEVIIS Ta=25°C 0.5 Vv
ten N HL P Vin = +20V, Ta=25°C 3 7 kQ
DX )i
i PR R RL = 3k 2, All Outputs are loaded +5 \Y
i s FEL PR Vee = Vop = Vss = GND, Vour = +2V 300 Q
i e L Vour = GND +60 mA
R Transmitter Disabled, Vour = £12V +5 pA
g Y. Rt = 3kQ, CL = 1000pF, One Transmitter Switching, Ta=
LS ChiLEas 25°C, Refers to Figure 1 and 2. 250 kbps
A i 2 Rt = 3~7kQ, CL= 150pF to 1000pF, One Transmitter Vlius
fefiiis Switching, Ta = 25°C, Measured from 3V to =3V or -3V to 3V 6 30
PR N\ H AT CL = 150pF 0.15 us
CL = 150pF 0.15 s
*ﬁq&ﬁ#ﬁf}\ﬁtﬂ ﬁEHﬂLZé teHL — trLH 50 ns
RS A e 0% 4 I (] For MAX3220E, MAX3221E, MAX3222E, MAX3223E only 0.2 us
I A 7 ) S W I ) For MAX3220E, MAX3221E, MAX3222E, MXA3223E only 0.2 us
XPWRSAVE Timing For MAX3221E and MXA3223E only 1 us
el i\ F) XIDLE %yt
Sl B2 A 51 XIDLE #y HH I For MAX3221E and MAX3223E only 30 us
Power Save BRI AHERE | For MAX3221E and MAX3223E only 100 us
ESD Bt &g )
ESD HBM RS-232 Inputs and Outputs +15 kv
EN61000-4-2ContactDischarge | RS-232 Inputs and Outputs +8 kV
EN61000-4-2AirGapDischarge | RS-232 Inputs and Outputs +15 kV
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MAX32xxE

gl e X
Pin Numbers Name Description
MAX3220E| MAX3221E | MAX3222E | \iax3o30p | MAX138SE | \ax3003E
16 Pins 16 Pins | 18 Pins| 20 Pins| 16 Pins | 18Pins| 20 Pins| 20 Pins
PAERERE PR mrF
1 1 1 1 - - - 1 XEN N
SRR R B
2 2 2 2 1 2 2 2 C1+ TH IS A3 B2 I I i
3 3 3 3 2 3 3 3 V+ FE A +5.4V T
4 4 4 4 3 4 4 4 C1- T s P 252 LR 1) B ity
5 5 5 5 4 5 5 5 C2+ S5 11 R fif 4% FEL 2% 19 1 i
7 7 7 7 6 7 7 7 V- HATE A f-5.4V L
6 6 6 6 5 6 6 6 C2- S5 11 FEL Ay 5% FL AR 1) A7 i
8 8 14 16 13 14 16 16 R1IN %> RS232 s
- - 9 9 8 9 9 9 R2IN 5 RS232 Bl s
9 9 13 15 12 13 15 15 R1OUT | % TTLICMOS it
_ _ 10 10 9 10 12 10 R20OUT | #=A TTLCMOS Haliaiii
11 11 12 13 11 12 14 13 T1IN > TTLICMOS 528
- - 11 12 10 11 13 12 T2IN H A TTL/CMOS IREHH A
13 13 15 17 14 15 17 17 T10UT %> RS232 Wizl
- - 8 8 7 8 8 8 T20UT | %A RS232 Uiz gkt
TTL/CMOS %, #57R
- 10 - - - _ - 11 XIDLE fith, 457
XPWRSAVE 5 KMk
16 16 18 20 - 18 20 20 XSD R, (AR KRR
o RA
PRI LA
- 12 - - - - - 14 XPWRSAVE .
(SHUTDOWN 45 A7)
14 14 16 18 15 16 18 18 GND Hhy
15 15 17 19 16 17 19 19 VCC +3V F| +5.5V {ltHidi &
10,12 - - 11,14 - 1 11,10,11 - NC AN
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MAX32xxE

SN
BRI L K
Measuring - .
Oscllliscope = J
g RS-232
® DL °
Generator < Qutput
[sea Nole B) & 50 L CL
; & L
— RL :._%: “T™ (see Note A)
TEST CIRCUIT
Tek Eil i : §
i O 243.9kHz & 5.80V
| O 257.7kHz (@ -5.30V
A125.3kHz A1V
Dt L"“"‘"""‘"“

i 2.00ps 500M;ﬁ/@~ e 5
@ 50V v @ s.00v [+v0.00000 s 10k)£1 190V
s 7 128 B
ik [ Ei . A gov

Figure 1.MAX32xxE TxIN to TxOUT(no load) at 250kbps
waveform

RS232 155k

B 1878 TRS23200% @ D fe, TTL/CMOSS 5 Jti in 2
IR 7)) 25 i N\ S G018 1, RS2325K 5 s 1 45 SR (R
FEIETEL b B B T YIRS 23248 N 4 2 9K 5
geimth, HIXE—/NRS232TFHR AT B . FLAT
A% P B e 2 A 2 A O ) s i LR T T
B, AEAFRS232%m i #2e1r PEAR 5. 8VHLE .

B2 878 TRS232MU % @ Dfe, TTL/CMOSS 5 Jti in 2
IRz 2% N\ i Q1T 1, RS2328K 5 28 4y

R IR
2 b o 4% H A A 3K Q FIT1000pFHY, RS232

B TR L B

T

A.RL=3kQ , CL=1000pF, Ta = 25°C,
—ANIRBh A TAE

B. WIE K ELZREKR LT SRR

PRR = 250 kbps, Zo = 502, 50% duty cycle,

Tr & Tf < 10ns.
C. XSD= V¢c
Tek &1t . i
. 1]
3 O 243.9kHz @ 5.60V
: . . . [ . -W‘-J 0 257.7kHz  -5.20V
y A125.3kHz A10.8V

WM:.

[

S00M7T/F

.J’
1.90V

500V % @ 500V 2.00us
3.00V -+v0.000005 10k &
” p
- s | #x .
i | @vE | S
ﬁ h - 75 50

Figure 2.MAX32xxE TxIN to TxOUT(loopback to
Rx with 1000pF load) at 250Kbps waveform

{55 W P71 o FRLUBHL AR 280 4 X 0 4% (i e B
AL R N IS RSO (K N BELT . B 3 F W 2%
FRITTL /CMOSHaT Y o 2 9804 SURIRS232 1 N, 7E
I %R 250kbps £ 14 T JK ) 48 [y H P4 L
FF % H R F40. 2V, 3E2 F IRS-2320K 5 5y
RO AT T IME 5 583k, X AR AR e AL B
155 I /MU RER NG IR  MAX 32xxE I s B DK )
FEL T A v AR T 4%, T Ik R 1Y) 22 K DR B i
I BA +15kV ESDHLhili g
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MAX32xxE

SR FR B

TEST CIRCUIT

>: RS20
Generator g Ouiput
(see Note B 00 10 lpHLw.:,—li 1— 5 ¢ tLH (D)
[—¢ R{% T (see Note A) ! L V
W\ ¥ T
il 41 Qutput |
= =2 -3y Wy
TEST CIRCUIT S V. YOLTAGE WAVEFORMS
Yo o)
) Rl bt £ 15V H
Generator ‘ | Outpt !
fsee o) | o 02 0
‘J Rli T (see Nole )
il 1L Qutput
TESTCIRCUIT VOLTAGE WAVEFORMS
Generator g r ‘
feeluteB) | $ 0 0 oL}~ oy
™ fseeote &) '

Output
==

VOLTAGE WAVEFRMS

Driver Transition-Region Slew Rate Test Circuit
Notes:

A.RL=3k~7kQ , CL = 150pF to 1000pF,

One Driver Switching, TA = 25°C,

Measured from +3V to -3V or -3V to +3V.

B. The pulse generator had the following characteristics:
PRR =250 kbps, Zo = 50 Q, 50% duty cycle,

Tr & Tf < 10ns.

C. XSD = V¢c when applicable

Driver Propagation (truL & tpin) Test Circuit

Notes:

A. All drivers loaded with R.= 3k Q, CL = 1000pF.

B. The pulse generator had the following characteristics:
PRR = 250 kbps, Zo =50Q, 50% duty cycle,

Tr & Tf < 10ns.

C. XSD = V¢c when applicable

Receiver Propagation Delay Times Test Circuit
Notes:

A. C. = 150pF, including probe and jig capacitance.

B. The pulse generator had the following characteristics:
PRR =250 kbps, Zo = 50 Q, 50% duty cycle,

Tr & Tf < 10ns.

C. XSD = V¢c when applicable
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MAX32xxE

PACKAGE
SOP16
U
B A
|
HHEHHHHHH 5
T
~| O
Al _l
-—.___./
it HEHHBHEH S
a || |__[b . 0-29
Dimensions In Millimeters
Symbol @ | Min : Max : Symbol @ | Min : Max :
A 1.225 1.570 D 0.400 0.850
Al 0.100 0.250 Q a® a°
9.800 10,00 a 0.420 TYP
5.800 6.250 b 1.270TYP
c1 3.800 4.000
DIP16
B D1
1| =
Ju]
Y Y Y B
Dimensions In Milimete rs
) - Symbaol @ | Min : Max : Symbol @ | Min : Max :
O A B6.100 G680 L 0.500 0.800
0 I | | N [ I . B 18.040 | 10.580 a 1.524 TYP
b (] 8200 8.200 b 0.888 TYP
D1 T.42 T.B20 c 0457 T™YP
E 3.100 3.550 d 2540 TYP
L 0.500 0.800
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