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Jﬁ PART TEMP RANGE PIN-PACKAGE
TR MAX220CPE+ 0°C to +70°C 16 Plastic DIP
10 T 78] 21 i MAX220CSE+ 0°C to +70°C 16 N(fll’rOW SO
MAX220CWE+ 0°C to +70°C 16 Wide SO
JRELZ IS MAX220C/D 0°Cto +70°C __ Dice’
%{@ﬁc@lﬂ RS-232 &4¢ MAX220EPE+ -40°C to +85°C 16 Plastic DIP
MAX220ESE + -40°C to +85°C 16 Narrow SO
% K RS-232M %% 5 5 :
MAX220EWE+ -40°C to +85°C 16 Wide SO
MAX220EJE -40°C to +85°C 16 CERDIP
MAX220MJE -55°C to +125°C 16 CERDIP
+H N TP )/ TF G RoHS FRifEHI 1 %6
AutoShutdown F1l UCSP A& Maxim Integrated Products, Inc. [ Fi bR o AR, ES T ER.
WSS (L) EHE R RIEEA L . .
briile S
Power No. of Nominal SHDN Rx
Part Supply RS-232 No. of Cap. Value & Three- Activein Data Rate
Number [\))] Drivers/Rx_Ext. Caps (pF) State SHDN (kbps) Features
MAX220 +5 2/2 4 0.047/0.33  No — 120 Ultra-low-power, industry-standard pinout
MAX222 +5 2/2 4 0.1 Yes — 200 Low-power shutdown
MAX223 (MAX213) +5 4/5 4 1.0(0.1) Yes v 120 MAX241 and receivers active in shutdown
MAX225 +5 5/5 0 — Yes (4 120 Available in SO
MAX230 (MAX200) +5 5/0 4 1.0(0.1) Yes — 120 5 drivers with shutdown
MAX231 (MAX201) +5 and 2/2 2 1.0(0.1) No — 120 Standard +5/+12V or battery supplies;
+7.5t0 +13.2 same functions as MAX232
MAX232 (MAX202) +5 2/2 4 1.0(0.1) No 120 (64) Industry standard
MAX232A +5 2/2 4 0.1 No — 200 Higher slew rate, small caps
MAX233 (MAX203) +5 2/2 0 — No — 120 No external caps
MAX233A +5 2/2 0 — No — 200 No external caps, high slew rate
MAX234 (MAX204) +5 4/0 4 1.0(0.1) No — 120 Replaces 1488
MAX235 (MAX205) +5 5/5 0 — Yes — 120 No external caps
MAX236 (MAX206) +5 4/3 4 1.0(0.1) Yes — 120 Shutdown, three state
MAX237 (MAX207) +5 5/3 4 1.0(0.1) No — 120 Complements IBM PC serial port
MAX238 (MAX208) +5 4/4 4 1.0(0.1) No — 120 Replaces 1488 and 1489
MAX239 (MAX209) +5 and 3/5 2 1.0(0.1) No — 120 Standard +5/+12V or battery supplies;
+7.5t0 +13.2 single-package solution for IBM PC serial port
MAX240 +5 5/5 4 1.0 Yes — 120 DIP or flatpack package
MAX241 (MAX211) +5 4/5 4 1.0(0.1) Yes — 120 Complete IBM PC serial port
MAX242 +5 2/2 4 0.1 Yes v 200 Separate shutdown and enable
MAX243 +5 2/2 4 0.1 No — 200 Open-line detection simplifies cabling
MAX244 +5 8/10 4 1.0 No — 120 High slew rate
MAX245 +5 8/10 0 — Yes v 120 High slew rate, int. caps, two shutdown modes
MAX246 +5 8/10 0 — Yes 4 120 High slew rate, int. caps, three shutdown modes
MAX247 +5 8/9 0 — Yes v 120 High slew rate, int. caps, nine operating modes
MAX248 +5 8/8 4 1.0 Yes v 120 High slew rate, selective half-chip enables
MAX249 +5 6/10 4 1.0 Yes v 120 Available in quad flatpack package

AXREXHEARNEN, XPTHEEHRE ORISR, WEH—SHIN, BEENRITPSEEAR,
BEMIE., HERITHER, BEBREMaximI M dL: 10800 852 1249 (L EX), 10800 152 1249 (FHERX),

B i EIMaximiy X i china.maximintegrated.com,
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ABSOLUTE MAXIMUM RATINGS—MAX220/222/232A/233A/242/243

16-Pin Narrow SO (derate 8.70mW/°C above +70°C) ...696mW
16-Pin Wide SO (derate 9.52mW/°C above +70°C)
18-Pin Wide SO (derate 9.52mW/°C above +70°C)
20-Pin Wide SO (derate 10.00mW/°C above +70°C)....
20-Pin SSOP (derate 8.00mW/°C above +70°C)
16-Pin CERDIP (derate 10.00mW/°C above +70°C)
18-Pin CERDIP (derate 10.53mW/°C above +70°C)
Operating Temperature Ranges
MAX2__AC_ _, MAX2__C__
MAX2_ _E

M__

(Voltages referenced to GND.)

VG ottt -0.3V to +6V
V+ (Note 1)..... (Vcc - 0.3V) to +14V
V= (NOEE 1) oo +0.3V to -14V
Input Voltages
TIN -0.3Vto (Ve - 0.3V)
RIN (Except MAX220) ......ccoiiiiiiiiiiiiie e +30V
RIN (MAX220) ..o ..x25V
TOUT (Except MAX220) (NOtE 2) ...ovvvviiieiiiiiiiiiiiiee +15V
TOUT (MAX220) ...t +13.2V
Output Voltages
TOUT - +15V
ROUT o -0.3V to (Vce + 0.3V)

Driver/Receiver Output Short Circuited to GND......... Continuous
Continuous Power Dissipation (Ta = +70°C)
16-Pin Plastic DIP (derate 10.53mW/°C above +70°C) .842mW
18-Pin Plastic DIP (derate 11.11mW/°C above +70°C)..889mW
20-Pin Plastic DIP (derate 8.00mW/°C above +70°C) ..440mW

Note 1: For the MAX220, V+ and V- can have a maximum magnitude of 7V, but their absolute difference cannot exceed 13V.

MAX2_ _AE

MAX2_ _AM_ _, MAX2_ _|
Storage Temperature Range
Lead Temperature (soldering, 10s)
Soldering Temperature (reflow)

20 PDIP (P20M+1) oottt

All other lead(Pb)-free packages

All other packages containing lead(Pb)

Note 2: Input voltage measured with TOUT in high-impedance state, VSHDN or Vcc = 0V.

Stresses beyond those listed under “Absolute Maximum Ratings” may cause permanent damage to the device. These are stress ratings only, and functional
operation of the device at these or any other conditions beyond those indicated in the operational sections of the specifications is not implied. Exposure to

absolute maximum rating conditions for extended periods may affect device reliability.

ELECTRICAL CHARACTERISTICS—MAX220/222/232A/233A/242/243

...-55°C 1o +125°C
....-65°C to +160°C

762mW

0°C to +70°C
-40°C to +85°C

(Vce = +5V £10%, C1-C4 = 0.1pF, MAX220, C1 = 0.047pF, C2-C4 = 0.33pF, Ta = TMIN to Tmax, unless otherwise noted.) (Note 3)

PARAMETER | CONDITIONS | MN  TYP  MAX | UNITS
RS-232 TRANSMITTERS
Output Voltage Swing All transmitter outputs loaded with 3kQ to GND +5 +8 \
Input Logic-Low Voltage 1.4 0.8 \
. All devices except MAX220 2 1.4
Input Logic-High Voltage \
MAX220: Vcc = +5.0V 2.4
All except MAX220, normal operation 5 40
Logic Pullup/Input Current VSHDN = 0V, MAX222/MAX242, shutdown, HA
+0.01 +1
MAX220
Vce = +5.5V, VSHDN = 0V, Vout = +15V,
MAX222/MAX242 001 +10
Output Leakage Current pA
Vout = =15V +0.01 +10
Vce = VSHDN = 0V
MAX220, Vout = 12V +25
Data Rate 200 116 kbps
Transmitter Output Resistance Vcc =V+ = V- =0V, VouT = £2V 300 10M Q
V =0V +7 +22
Output Short-Circuit Current Vour = 0V OuT = * mA
MAX220 +60
RS-232 RECEIVERS
RS-232 Input Voltage Operating Range 30 \
P 9e P 9 9 MAX220 +25
All except MAX243 R2IN 0.8 1.3
RS-232 Input Threshold Low Voo = +5V Vv
MAX243 R2IN (Note 4) -3
) All except MAX243 R2IN 1.8 2.4
RS-232 Input Threshold High Vce = +5V V
MAX243 R2IN (Note 4) -0.5 -0.1
2 Maxim Integrated
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ELECTRICAL CHARACTERISTICS—MAX220/222/232A/233A/242/243 (continued)
(Vce = 45V £10%, C1-C4 = 0.1uF, MAX220, C1 = 0.047uF, C2-C4 = 0.33uF, Ta = TmIN to TmAX, unless otherwise noted.) (Note 3)

PARAMETER CONDITIONS MIN TYP MAX UNITS
All except MAX220/MAX243, Vee = +5VY, no 0.2 05 10
hysteresis in shutdown
RS-232 Input Hysteresis \
MAX220 0.3
MAX243 1
) 3 5
RS-232 Input Resistance Ta = +25°C (MAX220) 3 s 7 kQ
| =3.2mA 0.2 0.4
TTL/CMOS Output Voltage Low out v
lout = 1.6mA (MAX220) 0.4
TTL/CMOS Output Voltage High louT = -1.0mA 3.5 Vee - 0.2 V
Sourcing V =V -2 -10
TTL/CMOS Output Short-Circuit Current - u. N9 YOUT = YGND mA
Sinking Vout = Vcc 10 30
VSHDN = Ve or VEN = Vee (VSHDN = 0V for
TTL/CMOS Output Leakage Current MAX222), OV < Vout < Voo +0.05 +10 LA
EN Input Threshold Low MAX242 1.4 0.8 \
EN Input Threshold High MAX242 2.0 1.4 \Y
Supply Voltage Range 4.5 55 \
MAX220 0.5 2
No load MAX222/MAX232A/MAX233A/ 4 10
Ve Supply Current (VSHDN = Vco), MAX242/MAX243 "
Figures 5, 6, 11, 19 MAX220 12
3kQ load
both inputs MAX222/MAX232A/MAX233A/ 15
MAX242/MAX243
Ta = +25°C 0.1 10
MAX222/ Ta = 0°Cto +70°C 2 50
Shutdown Supply Current A
PPy MAX242 T = -40°C 10 +85°C 2 50 g
Ta = -55°C to +125°C 35 100
SHDN Input Leakage Current MAX222/MAX242 +1 pA
SHDN Threshold Low MAX222/MAX242 1.4 0.8 \Y
SHDN Threshold High MAX222/MAX242 2.0 1.4 Y
L= O0pT 1020000 | MAX222/MAX232A/ . a0
L = 3kQ1o 7K \1aAx233/MAX242/MAX243
Transition Slew Rate vee = +5V, Ta = V/us
+25°C, measured H
from +3V to -3V or | MAX220 1.5 3 30.0
-3V to +3V
MAX222/MAX232A/ 13 35
tpHLT, Figure 1 MAX233/MAX242/MAX243 ’ '
Transmitter Propagation Delay TLL to MAX220 4 10 s
RS-232 (Normal Operation) MAX222/MAX232A/ g
tpLHT, Figure 1 MAX233/MAX242/MAX243 15 8.5
MAX220 5 10
Maxim Integrated 3
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ELECTRICAL CHARACTERISTICS—MAX220/222/232A/233A/242/243 (continued)

(Vce = +5V £10%, C1-C4 = 0.1uF, MAX220, C1 = 0.047uF, C2-C4 = 0.33uF, Ta = TmIN to TmAX, unless otherwise noted.) (Note 3)

PARAMETER CONDITIONS MIN TYP MAX | UNITS
MAX222/MAX232A/MAX233/ 05 ’
tPHLR, Figure 2 MAX242/MAX243 '
Receiver Propagation Delay RS-232 to MAX220 0.6 3 i
TLL (Normal Operation) MAX222/MAX232A/MAX233/ 0.6 1
tPLHR, Figure 2 MAX242/MAX243 '
MAX220 0.8 3
Receiver Propagation Delay RS-232to | tPHLS, Figure 2 MAX242 0.5 10 i
TLL (Shutdown) tpHLS, Figure 2 MAX242 2.5 10
Receiver-Output Enable Time tER MAX242, Figure 3 125 500 ns
Receiver-Output Disable Time DR MAX242, Figure 3 160 500 ns
Transmitter-Output Enable Time ¢ i/lamf(zifé’l\ﬂgziiia?' 1eu-Fum 250 S
(SHDN Goes High) ET P . gepump H
start-up), Figure 4
Transmitter-Output Disable Time ¢ MAX222/MAX242, 600 ns
(SHDN Goes Low) T 0.1uF caps, Figure 4
MAX222/MAX232A/MAX233/
Transmitter + to - Propagation Delay MAX242/MAX243 300
Difference (Normal Operation) {PHLT -~ 1PLHT ns
MAX220 2000
Recei 0-P tion Del MAX222/MAX232A/MAX233/ 100
eceiver + to - Propagation Delay i MAX242/MAX243
Difference (Normal Operation) IPHLR - IPLHR ns
MAX220 225
Note 3: All units are production tested at hot. Specifications over temperature are guaranteed by design.
Note 4: MAX243 R20UT is guaranteed to be low when R2IN = OV or is unconnected.
BT IEFFIE
MAX220/MAX222/MAX232A/MAX233A/MAX242/MAX243
AVAILABLE OUTPUT CURRENT MAX222/MAX242
OUTPUT VOLTAGE vs. LOAD CURRENT vs. DATA RATE ON-TIME EXITING SHUTDOWN
10 e g 1 T T T g +10V —?_h : - 2
o § ~ OUTPUT LOAD CURRENT |§ ~ 1uF CAPS g
6 | EITHER Vi OR V- LOADED —" 10 Iy FLOWS FROM V+ TOV- = Vs O oaps -
_ : 0AuF = ALLCAPS [ 45V W
S 4 |Voc=#V — " E 9 [ = 45V ‘
= NO LOAD ON E p———1d1] = SHON
=< 2 | TRANSMITTER OUTPUTS = 8 LVee =+5.25V =
§ o F (EXCEPT MAX220, MAX233A) % \#\ g o
= ! ! ! = | ALLCAPS =
g 2 | V-LOADED, NO Lp/—\D ONV+ E 7 0.1uF v Val \4 75\/‘\ = \
3 4 0.1uF 1uF % 5 Ccl:+ ) = < TuF CAPS
6 //’X/ \i \ t t
) A 5 ~ <N\ 01uF CAPS
V- V-
0 == V+ LOADED, NO LOAD ON V- , o
0 5 10 15 20 % 0 10 20 30 40 50 60 500us/div

LOAD CURRENT (mA)

DATA RATE (kb/s)

Maxim Integrated
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ABSOLUTE MAXIMUM RATINGS—MAX223/MAX230-MAX241
(Voltages referenced to GND.)

........................................................................... -0.3V to +6V
(Vee - 0.3V) to +14V
............................................................................ +0.3V to -14V
Input Voltages
TIN oo -0.3V to (Vce + 0.3V)
RIN Lo +30V
Output Voltages
TOUT oo (V+ + 0.3V) to (V- - 0.3V)
ROUT oo -0.3V to (Vce + 0.3V)
Short-Circuit Duration, TOUT to GND ........................ Continuous

Continuous Power Dissipation (Ta = +70°C)

14-Pin Plastic DIP (derate 10.00mW/°C above +70°C)....800mW
16-Pin Plastic DIP (derate 10.53mW/°C above +70°C)....842mW
20-Pin Plastic DIP (derate 11.11mW/°C above +70°C)....889mW
24-Pin Narrow Plastic DIP

(derate 13.33mW/°C above +70°C) .......... 1.07W
24-Pin Plastic DIP (derate 9.09mW/°C above +70°C)......500mW
16-Pin Wide SO (derate 9.52mW/°C above +70°C)......... 762mwW
20-Pin Wide SO (derate 10.00mW/°C above +70°C)....... 800mwW
24-Pin Wide SO (derate 11.76mW/°C above +70°C)....... 941mwW

28-Pin Wide SO (derate 12.50mW/°C above +70°C) ............. W
44-Pin Plastic FP (derate 11.11mW/°C above +70°C) .....889mW
14-Pin CERDIP (derate 9.09mW/°C above +70°C).......... 727TmW

16-Pin CERDIP (derate 10.00mW/°C above +70°C)........ 800mwW
20-Pin CERDIP (derate 11.11mW/°C above +70°C)........ 889mwW
24-Pin Narrow CERDIP

(derate 12.50mW/°C above +70°C) .............. W
24-Pin Sidebraze (derate 20.0mW/°C above +70°C).......... 1.6W
28-Pin SSOP (derate 9.52mW/°C above +70°C)............. 762mW

Operating Temperature Ranges
MAX2 _ _C o i 0°C to +70°C
MAX2 _ B -40°C to +85°C
MAX2 _ _ M _ i -55°C to +125°C
Storage Temperature Range................ cieern.m85°C 10 +160°C
Lead Temperature (soldering, 10S) .....cc.coceeviiiriiriinnnne. +300°C

Soldering Temperature (reflow)
20 PDIP (P20M4+1) oot
24 PDIP (P24M-1) oo
All other lead(Pb)-free packages
All other packages containing lead(Pb) ......c.cccccovvvrne. +240°C

Stresses beyond those listed under “Absolute Maximum Ratings” may cause permanent damage to the device. These are stress ratings only, and functional
operation of the device at these or any other conditions beyond those indicated in the operational sections of the specifications is not implied. Exposure to
absolute maximum rating conditions for extended periods may affect device reliability.

ELECTRICAL CHARACTERISTICS—MAX223/MAX230-MAX241

(MAX223/230/232/234/236/237/238/240/241, Vcc = +5V £10%; MAX233/MAX235, Vcc = +5V £5%, C1-C4 = 1.0pF;
MAX231/MAX239, Voc = +5V £10%; V+ = +7.5V to +13.2V; Ta = TMmIN to Tmax; unless otherwise noted.) (Note 5)

Maxim Integrated

PARAMETER CONDITIONS MIN TYP MAX UNITS
Output Voltage Swing All transmitter outputs loaded with 3k to ground +5.0 +7.3 \
MAX232/233 10
Ve Supply Current $'§ I—Oigéoc MAX223/230/234—238/240/241 7 15 mA
MAX231/239 0.4 1
MAX231 1.8 5
V+ Supply Current mA
MAX239 5 15
MAX223 15 50
Shutdown Supply Current Ta = +25°C LA
MAX230/235/236/240/241 1 10
Input Logic-Low Voltage TIN, EN, SHDN (MAX233); EN, SHDN (MAX230/235-241) 0.8 V
TIN 2.0
Input Logic-High Voltage EN, SHDN (MAX223): o4 \
EN, SHDN (MAX230/235/236/240/241) '
Logic Pullup Current V1IN = OV 1.5 200 pA
Recewgr Input Voltage 30 +30 v
Operating Range
5
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ELECTRICAL CHARACTERISTICS—MAX223/MAX230-MAX241 (continued)

(MAX223/230/232/234/236/237/238/240/241, Vcc = +5V +10%; MAX233/MAX235, Vcc = +5V £5%, C1-C4 = 1.0pF;

MAX231/MAX239, Vcc = +5V +£10%; V+ = +7.5V to +13.2V; Ta = TmIN to Tmax; unless otherwise noted.) (Note 5)

PARAMETER CONDITIONS MIN TYP MAX | UNITS
Normal operation
VSHDN = +5V (MAX223) 0.8 1.2
Ta = +25°C VsHDN = 0V (MAX235/236/240/241)
RS-232 Input Logic-Low Voltage Vee = 45V ’ \
cCc=+ Shutdown (MAX223)
VSHDN = 0V, 0.6 1.5
VEN = +5V (R4IN, R5IN)
Normal operation
VSHDN = 5V (MAX223) 1.7 2.4
Ta = +25°C VsHDN = 0V (MAX235/236/240/241)
RS-232 Input Logic-High Voltage Ve = +5V ' V
CC=+5 Shutdown (MAX223)
VSHDN = 0V, 1.5 2.4
VEN = +5V (R4IN, R5IN)
RS-232 Input Hysteresis Vce = +5V, no hysteresis in shutdown 0.2 0.5 1.0 V
RS-232 Input Resistance Ta = +25°C, Voe = +5V 3 5 7 kQ
TTL/CMOS Output Voltage Low lout = 1.6mA (MAX231/232/233, louT = 3.2mA) 0.4
TTL/CMOS Output Voltage High louT = -1TmA 35 Vcc-04 Vv
0V = Rout = Vce; VEN = 0V (MAX223);
TTL/CMOS Output Leakage Current VER = Voo (MAX235-241) +0.05 +10 HA
MAX223 600
Receiver Output Enable Time Norma_l ns
operation MAX235/236/239/240/241 400
MAX223 900
Receiver Output Disable Time Norma_l ns
operation MAX235/236/239/240/241 250
RS-232 IN to Normal operation 0.5 10
Propagation Delay TTL/CMOS OUT, VSHDN = OV tPHLS 40 us
CL = 150pF (MAX223) tPLHS 40
MAX223/MAX230/MAX234-241, Ta = +25°C, Vcc = +5Y,
RL = 3kQ to 7k, CL = 50pF to 2500pF, measured from 3 5.1 30
- ) +3V to -3V or -3V to +3V
Transition Region Slew Rate V/us
MAX231/MAX232/MAX233, Ta = +25°C, Ve = +5V,
RL = 3kQ to 7kQ, C|_ = 50pF to 2500pF, measured from 4 30
+3V to -3V or -3V to +3V
Transmitter Output Resistance Vece = V+ =V-=0V, VouT = =2V 300 Q
Transmitter Output Short-Circuit +10 mA
Current

Note 5: All units are production tested at hot except for the MAX240, which is production tested at Ta = +25°C. Specifications over
temperature are guaranteed by design.

Maxim Integrated
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BT IEFFIE

MAX223/MAX230-MAX241
TRANSMITTER OUTPUT VOLTAGE (Voy)

TRANSMITTER OUTPUT vs. LOAD CAPACITANCE AT TRANSMITTER SLEW RATE
VOLTAGE (Vo) vs. Vce DIFFERENT DATA RATES vs. LOAD CAPACITANCE
85 - 74 2 12.0 - - <
I 2 < _ oro z
2 TRANSMITTERS : § 1 TRANSM\TT/ER LOADED T, =+25°C §

72 11.0

: | Voo =40V —
LOADED / \K LOADED, Ry = 3k
80 | = Wl 100 N

70 - ‘CT—C4=1MF7

|
90 AN 2 TRANSMITTERS -
o8 ‘QiLOADED
160kb/s
o ol L") N\ o0 A\
/ MITERS 66 [—— 20105 70 N\
‘ , —=
0 / Tac 125°C 64 |LTa=s25C 0 |3 TRANSMITTE&&\\\
' / TravsTTeR | 3 RANSMITTERS L0ADED ' oo | \\
62 |- ™
: T T 50 4 TRANSMITTERS N\

1 TRANSMITTER

LOADED /
75 1 3 TRANS-

Vou (V)
Vo (V)

SLEW RATE (V/us)

TRANSMITTER
65 LOADED | 3k Il 2500pF 60 C1-C4=1uF ‘ 10 L[‘JADED \
' 45 50 55 0 500 1000 1500 2000 2500 0 500 1000 1500 2000 2500
Ve (V) LOAD CAPACITANCE (pF) LOAD CAPACITANCE (pF)
TRANSMITTER OUTPUT VOLTAGE (Voy)
TRANSMITTER OUTPUT vs. LOAD CAPACITANCE AT TRANSMITTER OUTPUT VOLTAGE (V+, V-)
VOLTAGE (VoL) vs. Vgg DIFFERENT DATA RATES vs. LOAD CURRENT
-6.0 -6.0 10

ATRANS-  Ta=425°C

5 \ 5 5
§ Ta=+25°C A § Se——— g
MITTERS  C1-C4=1uF |2 62 fVor o5y g 8 ~ |
65 — E cC=+ = AT =
LOADED ™ TRANSMITTER 3 TRANSMITTERS LOADED / 6 Tam 250" 2
\ LOADS = 64 -3 / ) Vo 45V )
70 N \\ 3k 11 2500pF ] 65 017(:4:1!”: / C1-C4 = 1uF
= = S 2 [yompive T V-LOADED, ]
< 75 \ \\ < 68 160kb/s ,/ iy 0 7V+ AND V_ffNO LOAD L__|V+ LOADED, |
£ 1 ~N &£° 80Kb/s y 5 EQUALLY == 0 NO LOAD
1 TRANS- 20 20Kb/5s o |.LoADED NV
80 | MITTER ~ ' / R 4
LOADED \ 7.2 / |y y
85 | _2TRANS-___ 3TRANS- //// 5 S L .
MITTERS ~ MITTERS 74 | — P v —
o LLOADED_LOADED 6 — o T AL TRANSMITTERS UNLOADED
45 50 55 0 50 1000 1500 2000 2500 0 5 10 15 20 25 30 35 40 45 50
Ve (V) LOAD CAPACITANCE (pF) CURRENT (mA)
V+, V- WHEN EXITING SHUTDOWN
(1uF CAPACITORS)
MAX220-13
WM”“WM V+

VSHON"

500ms/div
*SHUTDOWN POLARITY IS REVERSED
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ABSOLUTE MAXIMUM RATINGS—MAX225/MAX244-MAX249

(Voltages referenced to GND.)

Continuous Power Dissipation (Ta = +70°C)

Supply Voltage (VCC) «ovveevieeeiiiieiiiiieceieee -0.3V to +6V 28-Pin Wide SO (derate 12.50mW/°C above +70°C) ............. 1w
Input Voltages 40-Pin Plastic DIP (derate 11.11mW/°C above +70°C) ...611mW
TIN, ENA, ENB, ENR, ENT, ENRA, 44-Pin PLCC (derate 13.33mW/°C above +70°C) ........... 1.07wW
ENRB, ENTA, ENTB........oooiiiiiii -0.3Vto (Vce + 0.3V) Operating Temperature Ranges
RIN e +25V MAX225C_ _, MAX24_C_ _ oo 0°C to +70°C
TOUT (NOE B)...iiiiiie e +15V MAX225E_ _, MAX24_E_ _ -40°C to +85°C
ROUT ..o, -0.3Vto (Vce + 0.3V) Storage Temperature Range .............cccccoovnennn. -65°C to +160°C
Short Circuit Duration (one output at a time) Lead Temperature (soldering,108) .........ccccovriiiiirnnnnne. +300°C
TOUT 10 GND ..o Continuous Soldering Temperature (reflow)
ROUT to GND....oovviiiiiccc e Continuous 40 PDIP (PAOM-2) ... +225°C
All other lead(Pb)-free packages...........cccccvviviiiinnnnn. +260°C
All other packages containing lead(Pb) .............c..oo.. +240°C

Note 6: Input voltage measured with transmitter output in a high-impedance state, shutdown, or Vcc = OV.

Stresses beyond those listed under “Absolute Maximum Ratings” may cause permanent damage to the device. These are stress ratings only, and functional
operation of the device at these or any other conditions beyond those indicated in the operational sections of the specifications is not implied. Exposure to
absolute maximum rating conditions for extended periods may affect device reliability.

ELECTRICAL CHARACTERISTICS—MAX225/MAX244-MAX249

(MAX225, Vcc = +5.0V £5%; MAX244-MAX249, Vcc = +5.0V £10%, external capacitors C1-C4 = 1uF; Ta = TMmIN to TmAX; unless
otherwise noted.) (Note 7)

PARAMETER ‘ CONDITIONS ‘ MIN TYP MAX | UNITS
RS-232 TRANSMITTERS
Input Logic-Low Voltage 1.4 0.8 \
Input Logic-High Voltage 2 1.4 V
) Normal operation 10 50
Logic Pullup/Input Current Tables 1a-1d Shutdown 2001 — pA
Data Rate Tables 1a—1d, normal operation 120 64 kbps
Output Voltage Swing All transmitter outputs loaded with 3kQ to GND +5 +7.5 \
VENA, VENB. VENT. VENTA, £0.01 25
VENTB = Vce, VouT = =15V
Output Leakage Current (Shutdown) Tables 1a-1d pA
Vec =0V, +001  £25
Vout = =15V
Transmitter Output Resistance Vce = V+ = V- =0V, Vout = 2V (Note 8) 300 10M Q
Output Short-Circuit Current Vout = 0V +7 +30 mA
RS-232 RECEIVERS
RS-232 Input Voltage Operating Range +25 \
RS-232 Input Logic-Low Voltage Vce = +5V 0.8 1.3 V
RS-232 Input Logic-High Voltage Vce = +5V 1.8 2.4 V
RS-232 Input Hysteresis Vee = +5V 0.2 0.5 1.0 \Y
RS-232 Input Resistance 3 5 7 kQ
TTL/CMOS Output Voltage Low louT = 3.2mA 0.2 0.4 V
TTL/CMOS Output Voltage High louT = -1.0mA 35 Vcc-0.2 \Y
TTLICMOS Output Short-Gircuit Current |—ouring YOUT = VGND 2 10 mA
Sinking Vout = Vce 10 30
TTL/CMOS Output Leakage Current Normal operation, outputs disabled, +0.05 +0.10 HA
Tables 1a-1d, OV = Vout = Vcc, VENR_ = Vce
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ELECTRICAL CHARACTERISTICS—MAX225/MAX244-MAX249 (continued)

(MAX225, Voc = +5.0V £5%; MAX244-MAX249, Vcc = +5.0V £10%, external capacitors C1-C4 = 1uF; Ta = TMIN to TMAX; unless
otherwise noted.) (Note 7)

PARAMETER | CONDITIONS | MIN TYP MAX | UNITS
POWER SUPPLY AND CONTROL LOGIC
MAX225 4.75 5.25
Supply Voltage Range Y
MAX244-MAX249 45 55
MAX225 10 20
No load
Vce Supply Current MAX244-MAX249 11 30 mA
(Normal Operation) 3KQ loads on MAX225 40
all outputs MAX244-MAX249 57
Ta = +25°C 8 25
Shutdown Supply Current pA
Ta = TMIN to TmaX 50
Leakage current +1 pA
Control Input Logic-low voltage 1.4 0.8 y
Logic-high voltage 2.4 1.4
AC CHARACTERISTICS
iy CL = 50pF to 2500pF, RL = 3kQ to 7k, Ve = +5V,
Transition Slew Rate Ta = +25°C, measured from +3V to -3V or -3V to +3V 5 10 30 Vips
Transmitter Propagation Delay tPHLT, Figure 1 13 35 us
TLL to RS-232 (Normal Operation) tpLuiT, Figure 1 15 35
Receiver Propagation Delay tPHLR, Figure 2 06 15 us
TLL to RS-232 (Normal Operation) tpLHR, Figure 2 0.6 15
Receiver Propagation Delay tPHLS, Figure 2 0.6 10 us
TLL to RS-232 (Low-Power Mode) tpLHs, Figure 2 30 10
Transmitter + to - Propagation
Delay Difference (Normal Operation) {PHLT - tPLHT 350 ns
Receiver + to - Propagation
Delay Difference (Normal Operation) {PHLR - PLHR 350 ns
Receiver-Output Enable Time teR, Figure 3 100 500 ns
Receiver-Output Disable Time tpR, Figure 3 100 500 ns
MAX246-MAX249 5 S
(excludes charge-pump startup) H
Transmitter Enable Time tET
MAX225/MAX245-MAX249
. 10 ms
(includes charge-pump startup)
Transmitter Disable Time tpT, Figure 4 100 ns

Note 7: All units production tested at hot. Specifications over temperature are guaranteed by design.
Note 8: The 300Q minimum specification complies with EIA/TIA-232E, but the actual resistance when in shutdown mode or Vg =
0V is 10MQ as is implied by the leakage specification.
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BT IEFFIE

TRANSMITTER SLEW RATE (V/us)

10

TRANSMITTER SLEW RATE

vs. LOAD CAPACITANCE

N\

T
Voo =+5V

N\

N

\ EXTERNAL POWER SUPPLY

1uF CAPACITORS

N

AN

N

'40Kb/s DATA RATE
8 TRANSMITTERS |

N _LOADED WITH 342

N

™

T~

0 1

2 3 4
LOAD CAPACITANCE (nF)

MAX220-10

MAX225/MAX244-MAX249

OUTPUT VOLTAGE (V)

o A2 L o v A oo oo

L
o

OUTPUT VOLTAGE
vs. LOAD CURRENT FOR V+ AND V-
Vs AND V- LOADED A E
i EITHER Vs OR |
oo =5V V-LOADED _|
| EXTERNAL CHARGE PUMP
1uF CAPACITORS
8 TRANSMITTERS
| DRIVING 5k2 AND
2000pF AT 20kb/s
i | i V- LOADED |
V4 AND V- LOADED———
]
V+ LOADED
0 5 10 15 2 25 30 35

LOAD CURRENT (mA)

Vi, V- (V)

9.0
8.5
8.0
75
7.0
6.5
6.0
5.5
5.0

TRANSMITTER OUTPUT VOLTAGE (V+, V-)

vs. LOAD CAPACITANCE AT
DIFFERENT DATA RATES

e

Ve =+5V WITH ALL TRANSMITTERS DRIVEN

MAX220-12

LOADED WITH 5k |

N

— .
~— " 10kis __|

N

AN

== 20kb/s —]
|
P 40k

~

b/s T
|

N\

"~
60Kb/s —
~

A\

\
200kb/s

100Kb/s

AN

[
ALL CAPACITIORS mF\

N

0 1 2

3 4 5

LOAD CAPACITANCE (nF)
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MAX220-MAX249
+5VIHE . ZiHiERS-232
WK Zhas/ W A5

iz BB 2 /B 7 [

+3V
INPUT \
N\ oV

S
'

QUTPUT

a) TIMING DIAGRAM

; : s — > —» tPLHS
LT — B> — — < T
*EXCEPT FOR R2 ON THE MAX243
WHERE -3V IS USED
1. K aHE Lt H2. Y E f L it
EN
RxOUT  1kQ
Ry IN »' Ve -2V
sion ——=
a) TEST CIRCUIT oV
150pF i i
- 43V : — ! la—— OUTPUT DISABLE TIME (tor)
ENINPUT ——— U : |
I = N
— i i@—— OUTPUT ENABLE TIME (tzg) o
e AT
RECEIVER | V- : i
OUTPUTS ; b

b) ENABLE TIMING
+3V =

ENINPUT L .

— r¢—— OUTPUT DISABLE TIME (tpR)

Vo
------- Vou - 0.5V

RECEIVER
QUTPUTS

VoL

Ve -2V
"""" VoL +0.5V

c) DISABLE TIMING

10R0

3kQ 50pF

b) TEST CIRCUIT

3. 2N i 1 (8 RE-5 255 FHIT /7
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el
i #I 5 IEE & %
*1a. MAX24542 15| FIfL &
ENT ENR OPERATION STATUS TRANSMITTERS RECEIVERS
0 0 Normal Operation All Active All Active
0 1 Normal Operation All Active All High-Z
1 0 Shutdown All High-Z All Low-Power Receive Mode
1 1 Shutdown All High-Z All High-Z
= 1b. MAX24542 15| HIfL &
- N OPERATION TRANSMITTERS RECEIVERS
ENT ENR
STATUS TA1-TA4 TB1-TB4 RA1-RA5 RB1-RB5
0 0 Normal Operation All Active All Active All Active All Active
) ) . RA1-RA4 High-Z, RB1-RB4 High-Z,
0 1 Normal Operation All Active All Active RA5 Active RB5 Active
. . All Low-Power All Low-Power
1 0 Shutdown All High-Z All High-Z Receive Mode Receive Mode
RA1-RA4 High-Z, RB1-RB4 High-Z,
1 1 Shutdown All High-Z All High-Z RAS5 Low-Power RB5 Low-Power
Receive Mode Receive Mode

F1c. MAX24612H5 | HIEL &

- S OPERATION TRANSMITTERS RECEIVERS
ENA ENB
STATUS TA1-TA4 TB1-TB4 RA1-RA5 RB1-RB5
0 0 Normal Operation All Active All Active All Active All Active
) ) ) ' RB1-RB4 High-Z,
0 1 Normal Operation All Active All High-Z All Active RB5 Active
. . RA1-RA4 High-Z, )
1 0 Shutdown All High-Z All Active RA5 Active All Active
RA1-RA4 High-Z, RB1-RB4 High-Z,
1 1 Shutdown All High-Z All High-Z RAS5 Low-Power RA5 Low-Power
Receive Mode Receive Mode
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MAX220-MAX249

+5VHE . Z1EiERS-232

£ 1d. MAX247/MAX248/MAX249+= %5 | It &

Ik zyas/E W as

TRANSMITTERS RECEIVERS
MAX247 | TA1-TA4 | TB1-TB4 RA1-RA4 RB1-RB5
ENTA | ENTB | ENRA | ENRB OPERATION
STATUS MAX248 | TA1-TA4 | TB1-TB4 RA1-RA4 RB1-RB4
MAX249 | TA1-TA3 | TB1-TB3 RA1-RA5 RB1-RB5
0 0 0 0 Normal Operation All Active | All Active | All Active All Active
All High-Z, except
0 0 0 1 Normal Operation All Active | All Active | All Active RB5 stays active on
MAX247
0 0 1 0 Normal Operation All Active | All Active | All High-Z All Active
All High-Z, except
0 0 1 1 Normal Operation All Active | All Active | All High-Z RB5 stays active on
MAX247
0 1 0 0 Normal Operation All Active | All High-Z | All Active All Active
All High-Z, except
0 1 0 1 Normal Operation All Active | All High-Z | All Active RB5 stays active on
MAX247
0 1 1 0 Normal Operation All Active | All High-Z | All High-Z All Active
All High-Z, except
0 1 1 1 Normal Operation All Active | All High-Z | All High-Z RB5 stays active on
MAX247
1 0 0 0 Normal Operation All High-Z | All Active | All Active All Active
All High-Z, except
1 0 0 1 Normal Operation All High-Z | All Active | All Active RB5 stays active on
MAX247
1 0 1 0 Normal Operation All High-Z | All Active | All High-Z All Active
All High-Z, except
1 0 1 1 Normal Operation All High-Z | All Active | All High-Z RB5 stays active on
MAX247
) . Low-Power Low-Power
1 1 0 0 Shutdown All High-Z | All High-Z Receive Mode Receive Mode
Low-Power All High-Z, except
1 1 0 1 Shutdown All High-Z | All High-Z Receive Mode RB5 stays active on
MAX247
) . . Low-Power
1 1 1 0 Shutdown All High-Z | All High-Z | All High-Z Receive Mode
All High-Z, except
1 1 1 1 Shutdown All High-Z | All High-Z | All High-Z RB5 stays active on
MAX247

Maxim Integrated
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F2H BF
MAX220-MAX249 & 4043 WU faf 2 DC-DCF
JEFEH A . RS-232IKBh4% . RS-232FU A, DA R4
5Kk HaerEHlmA

X BE B T IR FE [E ¥ e as

MAX220-MAX249 N HFA P HLAT 3R, K45V RN
+10V (ZF#), ARS-232WMBha et TIERE. 5145
ok A CUR +5 VA NG, 53 v+ 5w c3 b
BI+10V ;5 56 A Feddn FUH A C2 ¥ +10V 40 b v-Hi
Hca E-10v.

ATRAM 410V (V) FI-10V (V-)Fii i i 35 B> & 09 HL R
Ty, NANEREE (i (2 0T T fE 45 HEER 45 ) H
MAX2255 MAX245-MAX247 Bl4h, FAEATARR X
WEI. ve 5 V- RERE, B U E 2 R AER R
MR FRE. 2 vVe. VNSNS AR, F &
ANER Rz m) FEHE v+, v-K T EIA/TIA-232E
UK B i o LR B /IME 25V I BR i

i FIMAX222. MAX225. MAX230. MAX235. MAX236-
MAX240. MAX241 A K MAX245-MAX249 11 587 T
RERE, Dt V+5 V- s SR B LA . X S B8R e BT
i, V-BEZRoV, VeBEE+5v. X TIFLEREE R +10v
AR L YR B LB Vo 51T AN 2 8 P L A 3Rk AR
+10V)M N, — @ ARNELFRLECL, I B %20% SHDN
SIMERE R Voo, X2 E AR T v il N 8%
Ve

RS-2325K 758

R A ECGR AR PRE N SkQ Y RS-232 86 #F, JFH. Ve =
+SVIF, BX 4t R AR R 1 SRV D +8v . 1R
R B PR AF & EIA/TIA-232E RV 28 FL3E , % HTE ZoR 7F e
FEREY TG 00 T RE G2 2 5V UK Zh 4 i s F s B /M 1 22
K, Ho a3k Mak i & /ME . Vee = +4.5VRIK
Bem TAFWR B . 25 30T 0K 3h 4% i b A e v 2 v+
-13V)E(V-+0.5V).

i AT TRR A T TTL A CMOS 2. R {3 A 9K 3 5 i
AN DIARERE, ANER . 5V HZER 400kQ A L
P L (MAX220 Bk 41y, FAir FUBE s o fif P 14 9 3 2 i 1
Ui 588 A AR FR P, RN BT R IR B R AR . BR TR
AT AS TR OGRS, P A A b L BELE T A
12pA HLIL . TERWTRE . = 2558 20 25 0 H 48k 18 F 7

14

WO, Wit e, SRS, ZRET
f19 ¥ FL L 3 R R LM R (K 25 A) - ik aT
BB F +15V. FERWIH T, F UG Al B 2
SpA. MAX220 RE A5 HE EHIHBE, T DAURRERE A
0 K 20y 25 i 08 O AK F -, R R SR 8 T B A i
ZGNDHE V-

MAX239 B A8 = B8 HlZk, MMAX223. MAX225.
MAX235.- MAX236. MAX2405MAX241 [R i B 45420
A SRR Wi . R Ul T e s S
WA = 545 X A A B S T s
HE=ZEMFRENEHE T TMAX225/MAX235/
MAX236/MAX239-MAX241), #U# TTL/CMOS fi th
AT R, =88, Ao, HRBriEhH L& A mE R
e, AT SRR .

FEMRIIRE W B, IR shaeti i pl e b, HRE /N T
IpA, [AIBTIRZh a4 A 2 . IR Shaek IR R R i 4
AINF1pA, RIE & 5% & i 3 SOAHIRSITE OV £ (Ve +
6V). IKT-05VH, KiEdH W EM 2, BA1kQ
RECFEIT. REIEA AP SN E R EI KA Ve + 6V,
BA 1kQ # KBS .

9K s 42 BRI LE 30v/ps A, 5 EIA/TIA-232E ]
V28 MY ER — 2. SRR MIE Ny T 24V/ps, 3Q
52500pF 14 T 10V/ps.

RS-232# 478
EIA/TIA-232E5 V.28 V8 H KT 3v I L 2 A2 5
0, AL, A EKEREERAMEN. #ATIRIEE N8V
2.4V, $ZUCESREMD A TTL - T-Hi A, 5 BIA/TIA-
232E5V.28HF.

PRI AT DUR A2 fe i 225V IR RS, FF 8 (AR AR
H 4 5kQ 5 A SR IZ LB . ISR & V.28 FIEIA/TIA-
232E 5% T4 — Wb A (R 1 B

=2 EW RN =SS

PART |[SHDN|SHDN| EN | EN(R) RECEIVERS
Low [X High Impedance
MAX223 __ | High | Low __ | Active
High | High High Impedance
Low High Impedance
MAX225 | — | — | — |High |Active
MAX235 | Low Low High Impedance
MAX236 | Low _ __ | High Active
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CAPACITANCE (uiF) TIL/CHOS 5ka

DEVICE €1 C2 C3 C4 C5 ROOUT
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PART TEMP RANGE PIN-PACKAGE PART TEMP RANGE PIN-PACKAGE
MAX222CPN+ 0°C to +70°C 18 Plastic DIP MAX232AC/D 0°C to +70°C Dice*
MAX222CWN+ 0°C to +70°C 18 Wide SO MAX232AEPE + -40°C to +85°C 16 Plastic DIP
MAX222C/D 0°C to +70°C Dice* MAX232AESE + -40°C to +85°C 16 Narrow SO
MAX222EPN+ -40°C to +85°C 18 Plastic DIP MAX232AEWE+  -40°C to +85°C 16 Wide SO
MAX222EWN+ -40°C to +85°C 18 Wide SO MAX232AEJE -40°C to +85°C 16 CERDIP
MAX222EJN -40°C to +85°C 18 CERDIP MAX232AMJE -55°C to +125°C 16 CERDIP
MAX222MJN -55°C to +125°C 18 CERDIP MAX232AMLP+  -55°C to +125°C 20LCC
MAX223CAl+ 0°C to +70°C 28 SSOP MAX233CPP+ 0°C to +70°C 20 Plastic DIP
MAX223CWI+ 0°C to +70°C 28 Wide SO MAX233EPP+ -40°C to +85°C 20 Plastic DIP
MAX223C/D 0°C to +70°C Dice* MAX233ACPP+ 0°C to +70°C 20 Plastic DIP
MAX223EAl+ -40°C to +85°C 28 SSOP MAX233ACWP+ 0°C to +70°C 20 Wide SO
MAX223EW I+ -40°C to +85°C 28 Wide SO MAX233AEPP+ -40°C to +85°C 20 Plastic DIP
MAX225CWI+ 0°C to +70°C 28 Wide SO MAX233AEWP+  -40°C to +85°C 20 Wide SO
MAX225EW |+ -40°C to +85°C 28 Wide SO MAX234CPE+ 0°C to +70°C 16 Plastic DIP
MAX230CPP+ 0°C to +70°C 20 Plastic DIP MAX234CWE+ 0°C to +70°C 16 Wide SO
MAX230CWP+ 0°C to +70°C 20 Wide SO MAX234C/D 0°C to +70°C Dice*
MAX230C/D 0°C to +70°C Dice* MAX234EPE+ -40°C to +85°C 16 Plastic DIP
MAX230EPP+ -40°C to +85°C 20 Plastic DIP MAX234EWE+ -40°C to +85°C 16 Wide SO
MAX230EWP+ -40°C to +85°C 20 Wide SO MAX234EJE -40°C to +85°C 16 CERDIP
MAX230EJP -40°C to +85°C 20 CERDIP MAX234MJE -55°C to +125°C 16 CERDIP
MAX230MJP -55°C to +125°C 20 CERDIP MAX235CPG+ 0°C to +70°C 24 Wide Plastic DIP
MAX231CPD+ 0°C to +70°C 14 Plastic DIP MAX235EPG+ -40°C to +85°C 24 Wide Plastic DIP
MAX231CWE+ 0°C to +70°C 16 Wide SO MAX235EDG -40°C to +85°C 24 Ceramic SB
MAX231CJD 0°C to +70°C 14 CERDIP MAX235MDG -55°C to +125°C 24 Ceramic SB
MAX231C/D 0°C to +70°C Dice* MAX236CNG+ 0°C to +70°C 24 Narrow Plastic DIP
MAX231EPD+ -40°C to +85°C 14 Plastic DIP MAX236CWG+ 0°C to +70°C 24 Wide SO
MAX231EWE+ -40°C to +85°C 16 Wide SO MAX236C/D 0°C to +70°C Dice*
MAX231EJD -40°C to +85°C 14 CERDIP MAX236ENG+ -40°C to +85°C 24 Narrow Plastic DIP
MAX231MJD -55°C to +125°C 14 CERDIP MAX236EWG+ -40°C to +85°C 24 Wide SO
MAX232CPE+ 0°C to +70°C 16 Plastic DIP MAX236ERG -40°C to +85°C 24 Narrow CERDIP
MAX232CSE+ 0°C to +70°C 16 Narrow SO MAX236MRG -55°C to +125°C 24 Narrow CERDIP
MAX232CWE+ 0°C to +70°C 16 Wide SO MAX237CNG+ 0°C to +70°C 24 Narrow Plastic DIP
MAX232C/D 0°C to +70°C Dice* MAX237CWG+ 0°C to +70°C 24 Wide SO
MAX232EPE+ -40°C to +85°C 16 Plastic DIP MAX237C/D 0°C to +70°C Dice*
MAX232ESE + -40°C to +85°C 16 Narrow SO MAX237ENG+ -40°C to +85°C 24 Narrow Plastic DIP
MAX232EWE+ -40°C to +85°C 16 Wide SO MAX237EWG+ -40°C to +85°C 24 Wide SO
MAX232EJE -40°C to +85°C 16 CERDIP MAX237ERG -40°C to +85°C 24 Narrow CERDIP
MAX232MJE -55°C to +125°C 16 CERDIP MAX237MRG -55°C to +125°C 24 Narrow CERDIP
MAX232MLP+ -55°C to +125°C 20 LCC MAX238CNG+ 0°C to +70°C 24 Narrow Plastic DIP
MAX232ACPE + 0°C to +70°C 16 Plastic DIP MAX238CWG+ 0°C to +70°C 24 Wide SO
MAX232ACSE+ 0°C to +70°C 16 Narrow SO MAX238C/D 0°C to +70°C Dice*
MAX232ACWE + 0°C to +70°C 16 Wide SO + N TP )/ RoHS FRifEHT 1 5
WA, E5T) KR,
Maxim Integrated 35



Gangadhar.Veerayya
Sticky Note
None set by Gangadhar.Veerayya

Gangadhar.Veerayya
Sticky Note
MigrationNone set by Gangadhar.Veerayya

Gangadhar.Veerayya
Sticky Note
Unmarked set by Gangadhar.Veerayya

Gangadhar.Veerayya
Sticky Note
None set by Gangadhar.Veerayya

Gangadhar.Veerayya
Sticky Note
MigrationNone set by Gangadhar.Veerayya

Gangadhar.Veerayya
Sticky Note
Unmarked set by Gangadhar.Veerayya

Gangadhar.Veerayya
Sticky Note
None set by Gangadhar.Veerayya

Gangadhar.Veerayya
Sticky Note
MigrationNone set by Gangadhar.Veerayya

Gangadhar.Veerayya
Sticky Note
Unmarked set by Gangadhar.Veerayya


MAX220-MAX249

+5VLE . %188 RS-232
IKFhzs /N 75

ERIEE ()
PART TEMP RANGE PIN-PACKAGE PART TEMP RANGE PIN-PACKAGE
MAX238ENG + -40°C to +85°C 24 Narrow Plastic DIP MAX243CPE+ 0°C to +70°C 16 Plastic DIP
MAX238EWG + -40°C to +85°C 24 Wide SO MAX243CSE+ 0°C to +70°C 16 Narrow SO
MAX238ERG -40°C to +85°C 24 Narrow CERDIP MAX243CWE+ 0°C to +70°C 16 Wide SO
MAX238MRG -55°C to +125°C 24 Narrow CERDIP MAX243C/D 0°C to +70°C Dice*
MAX239CNG+ 0°C to +70°C 24 Narrow Plastic DIP MAX243EPE+ -40°C to +85°C 16 Plastic DIP
MAX239CWG+ 0°C to +70°C 24 Wide SO MAX243ESE+ -40°C to +85°C 16 Narrow SO
MAX239C/D 0°C to +70°C Dice* MAX243EWE+ -40°C to +85°C 16 Wide SO
MAX239ENG + -40°C to +85°C 24 Narrow Plastic DIP MAX243EJE -40°C to +85°C 16 CERDIP
MAX239EWG + -40°C to +85°C 24 Wide SO MAX243MJE -55°C to +125°C 16 CERDIP
MAX239ERG -40°C to +85°C 24 Narrow CERDIP MAX244CQH+ 0°C to +70°C 44 PLCC
MAX239MRG -55°C to +125°C 24 Narrow CERDIP MAX244C/D 0°C to +70°C Dice*
MAX240CMH+ 0°C to +70°C 44 Plastic FP MAX244EQH+ -40°C to +85°C 44 PLCC
MAX240C/D 0°C to +70°C Dice* MAX245CPL+ 0°C to +70°C 40 Plastic DIP
MAX241CAI+ 0°C to +70°C 28 SSOP MAX245C/D 0°C to +70°C Dice*
MAX241CWI+ 0°C to +70°C 28 Wide SO MAX245EPL + -40°C to +85°C 40 Plastic DIP
MAX241C/D 0°C to +70°C Dice* MAX246CPL+ 0°C to +70°C 40 Plastic DIP
MAX241EAl+ -40°C to +85°C 28 SSOP MAX246C/D 0°C to +70°C Dice*
MAX241EWI+ -40°C to +85°C 28 Wide SO MAX246EPL + -40°C to +85°C 40 Plastic DIP
MAX242CAP+ 0°C to +70°C 20 SSOP MAX247CPL+ 0°C to +70°C 40 Plastic DIP
MAX242CPN+ 0°C to +70°C 18 Plastic DIP MAX247C/D 0°C to +70°C Dice*
MAX242CWN+ 0°C to +70°C 18 Wide SO MAX247EPL+ -40°C to +85°C 40 Plastic DIP
MAX242C/D 0°C to +70°C Dice* MAX248CQH+ 0°C to +70°C 44 PLCC
MAX242EPN + -40°C to +85°C 18 Plastic DIP MAX248C/D 0°C to +70°C Dice*
MAX242EWN+ -40°C to +85°C 18 Wide SO MAX248EQH+ -40°C to +85°C 44 PLCC
MAX242EJN -40°C to +85°C 18 CERDIP MAX249CQH+ 0°C to +70°C 44 PLCC
MAX242MJIN -565°C to +125°C 18 CERDIP MAX249EQH + -40°C to +85°C 44 PLCC
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14 PDIP P14+3
16 PDIP P16+1
16 PDIP P16+2
16 PDIP P16+3
21-0043
18 PDIP P18+5
20 PDIP P20+3
20 PDIP P20M+1
24 PDIP N24+3
24 PDIP P24M+1 —
28 PDIP P28+2
21-0044
40 PDIP P40+1
40 PDIP P40M+2
14 CERDIP J14-3
16 CERDIP J16-3
18 CERDIP J18-2 21-0045
20 CERDIP J20-2
24 CERDIP R24-4
16 SO(N) S16+3
21-0041 90-0097
16 SO(N) S16+45
16 SO(W) W16+1
16 SO(W) W16+2 90-0107
16 SO(W) W16+3
18 SO(W) W18+1 90-0181
20 SO(W) W20+3
21-0042 90-0108
20 SO(W) W20M+1
24 SO(W) W24+2 90-0182
28 SO(W) W28+1
28 SO(W) W28+2 90-0109
28 SO(W) W28M+1
20 LCC L20+3 21-0658 90-0177
20 SSOP A20+1 90-0094
24 SSOP A24+2 90-0110
21-0056
28 SSOP A28+1 90-0095
16 TSSOP U16+1 90-0117
16 FPCK F16-3 21-0013 —
44 MQFP M44+5 21-0826 90-0169
44 PLCC Q44+1
21-0049 90-0236
44 PLCC Q44+2

Maxim Integrated 37


http://china.maxim-ic.com/packages
http://pdfserv.maxim-ic.com/package_dwgs/21-0043.PDF
http://pdfserv.maxim-ic.com/package_dwgs/21-0044.PDF
http://pdfserv.maxim-ic.com/package_dwgs/21-0045.PDF
http://pdfserv.maxim-ic.com/package_dwgs/21-0041.PDF
http://pdfserv.maxim-ic.com/package_dwgs/21-0042.PDF
http://pdfserv.maxim-ic.com/land_patterns/90-0097.PDF
http://pdfserv.maxim-ic.com/land_patterns/90-0107.PDF
http://pdfserv.maxim-ic.com/land_patterns/90-0181.PDF
http://pdfserv.maxim-ic.com/land_patterns/90-0108.PDF
http://pdfserv.maxim-ic.com/land_patterns/90-0182.PDF
http://pdfserv.maxim-ic.com/land_patterns/90-0109.PDF
http://pdfserv.maxim-ic.com/land_patterns/90-0177.PDF
http://pdfserv.maxim-ic.com/package_dwgs/21-0658.PDF
http://pdfserv.maxim-ic.com/package_dwgs/21-0056.PDF
http://pdfserv.maxim-ic.com/package_dwgs/21-0013.PDF
http://pdfserv.maxim-ic.com/package_dwgs/21-0826.PDF
http://pdfserv.maxim-ic.com/package_dwgs/21-0049.PDF
http://pdfserv.maxim-ic.com/land_patterns/90-0094.PDF
http://pdfserv.maxim-ic.com/land_patterns/90-0110.PDF
http://pdfserv.maxim-ic.com/land_patterns/90-0095.PDF
http://pdfserv.maxim-ic.com/land_patterns/90-0117.PDF
http://pdfserv.maxim-ic.com/land_patterns/90-0169.PDF
http://pdfserv.maxim-ic.com/land_patterns/90-0236.PDF
Gangadhar.Veerayya
Sticky Note
None set by Gangadhar.Veerayya

Gangadhar.Veerayya
Sticky Note
MigrationNone set by Gangadhar.Veerayya

Gangadhar.Veerayya
Sticky Note
Unmarked set by Gangadhar.Veerayya

Gangadhar.Veerayya
Sticky Note
None set by Gangadhar.Veerayya

Gangadhar.Veerayya
Sticky Note
MigrationNone set by Gangadhar.Veerayya

Gangadhar.Veerayya
Sticky Note
Unmarked set by Gangadhar.Veerayya

Gangadhar.Veerayya
Sticky Note
None set by Gangadhar.Veerayya

Gangadhar.Veerayya
Sticky Note
MigrationNone set by Gangadhar.Veerayya

Gangadhar.Veerayya
Sticky Note
Unmarked set by Gangadhar.Veerayya


MAX220-MAX249

+5VLE . %188 RS-232
IKFhzs /N 75

1ZiTh &£
175 fEiTEH AR BT
15 1/06 ¥E Absolute Maximum Ratings ¥4 ¥ 5| N B 38 m 17 B 545 B 258
¥ 2B E RO TRA ;1L Electrical Characteristics 2P E S TIERE3 4. 5.
16 710 | 7H8: MBR T Electrical Characteristics 1 5/ I 7 R IE By 1 31 475 T 45 1,2-9,17-36

Maximit R E4b
1t 58328154 MPEI47F5100083
3R AIE: 800810 0310

Bi%: 010-6211 5199

f£E . 010-6211 5299

maxim
integrated..

Maxim 7 Xt Maxim /=3 X S 1E1T] B ZEAE P 12 75, th T2 R SR F T, Maxim (R # (178 [5], %7 (LT8R 89 BT4E T 18 3%/ 0% ARFIHE B9, B
IR PO B S A (R NMEFIRAE) Y E1 Rt 10, BEANRCEPSIANZHERRITARSS,

oo Maxim Integrated 160 Rio Robles, San Jose, CA 95134 USA 1-408-601-1000
© 2010 Maxim Integrated Maximir & FMaxim Integrateds=&Maxim Integrated Products, Inc. 8B ¥ro


Gangadhar.Veerayya
Sticky Note
None set by Gangadhar.Veerayya

Gangadhar.Veerayya
Sticky Note
MigrationNone set by Gangadhar.Veerayya

Gangadhar.Veerayya
Sticky Note
Unmarked set by Gangadhar.Veerayya

Gangadhar.Veerayya
Sticky Note
None set by Gangadhar.Veerayya

Gangadhar.Veerayya
Sticky Note
MigrationNone set by Gangadhar.Veerayya

Gangadhar.Veerayya
Sticky Note
Unmarked set by Gangadhar.Veerayya

Gangadhar.Veerayya
Sticky Note
None set by Gangadhar.Veerayya

Gangadhar.Veerayya
Sticky Note
MigrationNone set by Gangadhar.Veerayya

Gangadhar.Veerayya
Sticky Note
Unmarked set by Gangadhar.Veerayya




