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MAX3222E/MAX3232E/MAX3237E/MAX3241E/
MAX3246E: +3.0VE+55V. KINFE. EHESIX
1Mbps+ FIAMEA0.1pFEESXIEILER
RS-232 I & 88 (MAX3246E 1R L UCSP™ET 3%

¢ SFARAA N

MAX221E: +15kV ESDRIF. +5V. 1pA.

B A AutoShutdown™IhBERI BN i RS-232 T 4 25

F— RSt
¢ WFFREE. ERESDRIFHINA

— =
ElfE S
\L
Jﬁ PART TEMP RANGE PIN-PACKAGE
TR MAX220CPE+ 0°C to +70°C 16 Plastic DIP
A TG ) e MAX220CSE+ 0°C to +70°C 16 Narrow SO
i MAX220CWE + 0°C to +70°C 16 Wide SO
JRELZ IS MAX220C/D 0°Cto +70°C __ Dice’
LA RS-232 RS MAX220EPE+ -40°C to +85°C 16 Plastic DIP
MAX220ESE + -40°C to +85°C 16 Narrow SO
% KU RS-232M %% s 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.
EMEE (8 ) EHE AR ITEH . .
P
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 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 (4 120 Available in quad flatpack package
MAXI/M Maxim Integrated Products 1

AR SR SR IR S, SR AT REAEAEBIE B RORHER SR . IR BN, W EEET R 2 SRR
HEME. MERITHER, BEEMaximITHH$EEFL: 10800 852 1249 (L EIX), 10800 152 1249 (HERK),

837 i8] Maxim B9 X, . china.maxim-ic.com.
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ABSOLUTE MAXIMUM RATINGS—MAX220/222/232A/233A/242/243

(Voltages referenced to GND.)

............................... -0.3V to +6V
(Vcc - 0.3V) to +14V
.............................................................. +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) ...ovvvvviiiiiiiiiiici +15V
TOUT (MAX220) ...ttt +13.2V

Output Voltages
TOUT e +15V
ROUT oo -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

16-Pin Narrow SO (derate 8.70mW/°C above +70°C) ...696mW
16-Pin Wide SO (derate 9.52mW/°C above +70°C)......762mW
18-Pin Wide SO (derate 9.52mW/°C above +70°C)......762mW
20-Pin Wide SO (derate 10.00mW/°C above +70°C)....800mW
20-Pin SSOP (derate 8.00mW/°C above +70°C) .......... 640mwW
16-Pin CERDIP (derate 10.00mW/°C above +70°C).....800mW
18-Pin CERDIP (derate 10.53mW/°C above +70°C).....842mW
Operating Temperature Ranges
MAX2__AC_ _,MAX2_ _C_ ..o, 0°C to +70°C
MAX2_ _AE_ _,MAX2_ E_ _ ., -40°C to +85°C
MAX2_ _AM_ _, MAX2_ _M_ _ ...-55°C to +125°C
Storage Temperature Range ............... ...-65°C to +160°C
Lead Temperature (soldering, 10S) ......c.cccocevviviiiiininn.
Soldering Temperature (reflow)
20 PDIP (P20M+1) oot
All other lead(Pb)-free packages...............
All other packages containing lead(Pb)

Note 1: For the MAX220, V+ and V- can have a maximum magnitude of 7V, but their absolute difference cannot exceed 13V.
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
(Vce = +5V £10%, C1-C4 = 0.1pF, MAX220, C1 = 0.047pF, C2-C4 = 0.33uF, Ta = Tmin to Tiiax, 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 Y
o 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 Vcec =V+ = V- =0V, VouT = x2V 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 \Y
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 MNAXI/V
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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, Vcc = +5V, no
o 0.2 0.5 1.0
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 V
Supply Voltage Range 4.5 55 Y
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 Vv
SHDN Threshold High MAX222/MAX242 2.0 1.4 Y
L= O0pT 1020000 | MAX222/MAX232A/ . s
L = 3kQ10 7K \1aAx233/MAX242/MAX243
Transition Slew Rate Voe = +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
NAXIMN 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/ 0.5 1
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-232 to | 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 tDR MAX242, Figure 3 160 500 ns
Transmitter-Output Enable Time ¢ ’gfﬁéﬁ?i’?ﬂgéiiﬁi’ 1eU-Fum 250 S
(SHDN Goes High) BT 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
R . to-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 - -
_ : 0AuF = ALLCAPS [ 45V W
S 4 |Voc=#V — M E 9 [ = 45V ‘
= NO LOAD ON E p———1d1] = SHON
=< 2 | TRANSMITTER OUTPUTS = 8 LVee =+5.25V =R
§ o F (EXCEPT MAX220, MAX233A) % \\L‘ 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 3 40 50 60 500us/div

LOAD CURRENT (mA)

DATA RATE (kb/s)

MAXIM
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ABSOLUTE MAXIMUM RATINGS—MAX223/MAX230-MAX241

(Voltages referenced to GND.)

Input Voltages

-0.3V to +6V
(Voe - 0.3V) to +14V
+0.3V to -14V

TIN oo -0.3V to (Vce + 0.3V)

RIN e +30V
Output Voltages

TOUT oo (V+ + 0.3V) to (V- - 0.3V)

ROUT i -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).

16-Pin Wide SO (derate 9.52mW/°C above +70°C)
20-Pin Wide SO (derate 10.00mW/°C above +70°C)
24-Pin Wide SO (derate 11.76mW/°C above +70°C)

28-Pin Wide SO (derate 12.50mW/°C above +70°C) ............. 1w
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) .............. TW
24-Pin Sidebraze (derate 20.0mW/°C above +70°C).......... 1.6W
28-Pin SSOP (derate 9.52mW/°C above +70°C)............. 762mwW

Operating Temperature Ranges
MAX2 _ _C i 0°C to +70°C
MAX2 _ B i -40°C to +85°C
MAX2 _ _ M _ -55°C to +125°C
Storage Temperature Range................ ...-65°C to +160°C

Lead Temperature (soldering, 10S) .....c..ccccevviiiiiriinnnn. +300°C
Soldering Temperature (reflow)
20 PDIP (P20M4+1) oot
24 PDIP (P24M-1) .o
All other lead(Pb)-free packages
All other packages containing lead(Pb) ......c.ccccoovvveine. +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, Vcc = +5V £10%; V+ = +7.5V to +13.2V; Ta = TMmIN to Tmax; unless otherwise noted.) (Note 5)

PARAMETER CONDITIONS MIN TYP MAX UNITS
Output Voltage Swing All transmitter outputs loaded with 3k to ground +5.0 +7.3 \
MAX232/233 10
Vce Supply Current ';'/S 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 \Y
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
MAXIMN 5
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ELECTRICAL CHARACTERISTICS—MAX223/MAX230-MAX241 (continued)

(MAX223/230/232/234/236/237/238/240/241, Vocc = +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 = Vee (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, | varpr = OV tPHLS 4 40 us
CL = 150pF (MAX223) tPLHS 6 40
MAX223/MAX230/MAX234-241, Ta = +25°C, Ve = +5V,
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.

6 MAXIMN
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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 §

_ 110 Voo =45V ——
LOADED / \K LOADED, Ry = 3k
A Rl 10.0 N

| irouiieiie
80 70 ‘cw C4=1uF

|
90 AN 2 TRANSMITTERS
68 |— N L0A0ED
160kb/s
~ ok 1 | N\ 80 N
/ MITERS 8 [— 2ns y N\
‘ , —

0 / Tac 125°C 64 |LTa=s25C 60 73TRANSMITTE&&\\\
7v / e | S RANSHITTERS LOADED | ST ABN NN

4 TRANSMITTER sz |3 50 ATRANSMITTERS NN

1 TRANSMITTER

LOADED /
75 1 3 TRANS-

Vou (V)
Vo (V)

SLEW RATE (V/us)

TRANSMITTERS LOADS = ‘
65 LOADED | 3k 11 2500pF 60 C1-C4=1uF 10 L[‘JADED \
Y 50 55 0 500 1000 1500 2000 2500 0 500 1000 1500 2000 2500
Vo (V) LOAD CAPACITANCE (pF) LOAD CAPACITANCE (pF)
TRANSMITTER OUTPUT VOLTAGE (VoL)
TRANSMITTER OUTPUT vs. LOAD CAPACITANCE AT TRANSMITTER OUTPUT VOLTAGE (V+, V-)
VOLTAGE (Vo) vs. Vce DIFFERENT DATA RATES vs. LOAD CURRENT
60 60 10

ATRANS-  Ta=425°C

|
Ta=+25°C Y

MITTERS  C1-C4=1uF : : T — :
AL B 6.2 [~Vep=45V 2 ~] z
65 — E cC=+ AT
LOADED ™~ TRANSMITTER 3 TRANSMITTERS LOADED / 6 Tae 250" 2
\ LOADS = 64 [-R -3k 4 . Vog = 45V A
70 PN \\ 3ke 11 2500pF ] 66 C1-C4 = 1uF / C1-C4 = 1uF
= s S 2 [yompive T V-LOADED, -]
= e N \\ < 48 160kb/s ,/ o, | VEANDV- | o onp ||V LOADED, |
£ 1 ~N &£° 80Kb/s y 5 EQUALLY == 0 NO LOAD
1 TRANS- 20 20K/ o |.LoADED NV
80 | MITTER ~ ' / R 4
LOADED \ 7.2 / |y y
85 | _2TRANS-___ 3TRANS- //// 5 S L .
MITTERS  MITTERS 74 — P > —
o LLOADED_LOADED 6 — o T ALLTRANSMITTERS 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
oy V+
e
o

VSHON"

500ms/div

*SHUTDOWN POLARITY IS REVERSED
FOR NON MAX241 PARTS

MAXIM 7
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ABSOLUTE MAXIMUM RATINGS—MAX225/MAX244-MAX249

(Voltages referenced to GND.) Continuous Power Dissipation (Ta = +70°C)

Supply Voltage (VCC) «ovvveeieeiiiiiiiieiiceieee -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
44-Pin PLCC (derate 13.33mW/°C above +70°C) ........... 1.07W

.................................. -0.3Vto (Vce + 0.3V) Operating Temperature Ranges
................................. +25V MAX225C_ _,MAX24_ C__ .......c..eeceeveeenn...0°C to +70°C
................................. +15V MAX225E_ _, MAX24_E_ _ -40°C to +85°C
........................................................ -0.3Vto (Vce + 0.3V) Storage Temperature Range .............................-65°C to +160°C
Short Circuit Duration (one output at a time) Lead Temperature (soldering,108) .........ccccovriiiiirninnne. +300°C

TOUT 10 GND .ot Continuous Soldering Temperature (reflow)
ROUT to GND.....ovviiiiiiiccc e Continuous 40 PDIP (PA0OM-2) ... +225°C
All other lead(Pb)-free packages..........ccccocevviviiinnn. +260°C
All other packages containing lead(Pb) ............ccccoe. +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

8 MAXIMN
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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.

MAXIM 9
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TRANSMITTER SLEW RATE (V/us)

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

10

TRANSMITTER SLEW RATE

vs. LOAD CAPACITANCE

N\

T
Voo =+5V

N\

N

\ EXTERNAL POWER SUPPLY

\mF CAPACITO‘RS

N

LOAD CAPACITANCE (nF)

\ 40Kb/s DATA RATE
8 TRANSMITTERS -
N\ _LOADED WITH 3k
\\
~
T~
o1 2 3 4 s

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

BT IEFFIE

TRANSMITTER OUTPUT VOLTAGE (V+, V-)

vs. LOAD CAPACITANCE AT
DIFFERENT DATA RATES

Ve =+5V WITH ALL TRANSMITTERS DRIVEN

e

MAX220-12

LOADED WITH 5k |

N

— .
~— " 10kis __|

N

AN

== 20kb/s —]
|
P 40k

b/s — ]
|

~

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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iz BB 2 /B 7 [

+3V
INPUT \
N\ oV

S
'

QUTPUT

a) TIMING DIAGRAM

: ! : s > —> tPLHS
e i —> — BT
*EXCEPT FOR R2 ON THE MAX243
WHERE -3V IS USED.
1. Rk a# 4 AL it B2, FEHL a7 i AL S
N
RxOUT  1kQ
Ry IN »' Ve -2V
sy —=
a) TEST CIRCUIT oV
150pF i i
- 43V : — i la—— OUTPUT DISABLE TIME (tor)
EN INPUT ————— E Vs 1 :
I = N
— i i@—— OUTPUT ENABLE TIME (izg) o
e VAT
RECEIVER i V- : i
OUTPUTS ; b

b) ENABLE TIMING
+3V =

ENINPUT W .

— 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

MAXIM

4. Sk dehi i 5 i 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| BIfL &
- 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

12
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£ 1d. MAX247/MAX248/MAX249+= %5 | It &

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 13
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F2H BF
MAX220-MAX249 & 404 WU nf % DC-DCH
JEEEH A . RS-232IKBha% . RS-232FU A, DA B4R
5k ik aerEHlim A

X BE B T IR FE [E ¥ e as

MAX220-MAX249 N HEA P HLAT IR, ¥ +5V RN
10V (BF#), NRS-232W LM TAER L. 55— 1%
o A CUR +5 VA NG, 58 v+ 5w c3 b
BI+10V ;5 56 A Feidn FUH A C2 ¥ +10V 4 b v-fi
Hca E-10v.

ATRAM 410V (V) FI-10V (V-)Fii i i 35 B> & 09 HL R
Ty, NANEREE (o (2 0T T EFF 1R 45 ) H
MAX2255 MAX245-MAX247 Bl4h, FAEATARRR X
BB, v+ 5VRERE, BT DU R £ R AR
MR FRE. 2 Ve. VNSNS, T8
ANER N FF 0 R R ve. v-AE T EIA/TIA-232E
UK sh s i b R B /IME +5V I BR

i FIMAX222. MAX225. MAX230. MAX235. MAX236-
MAX240. MAX241 A K MAX245-MAX249 11 581 T
REME, D7t V+5 V-l SRS B LA . X BB B8 R e BT
B, V-BEZRov, VeBEE+5v. X TIBEREERK 10V
AP EL R B L B v 4 5 (T S 2 (5 T PR S R e 4 R 7 AR
+1IOVHMN ], — AN EZEBRACL, I HW0% SHDN
SIMEER Vee, XZF HERBE T v+ i 38
#Vee-

RS-2325K 758

R AR AR PRE N SkQ Y RS-232 86 dF, JFH Ve =
+SVIF, BX 24 R AR R 1 SRV D e8v . AR
R B PR AF & EIA/TIA-232E M V.28 BL3E , %8 2R 7
FEREY TG 00 T RE G2 2 5V UK Zh i s F s S /M 1 22
K, Ho @3k Mak iR /ME . Vee = +4.5VEIK
e TAEWR B . =5 30T 0K 2h 4% i A e v B2 (v +
- 13V)E(V-+0.5V)-

HATTR AT TTLF CMOS B 5. A T 195K 2h 4% i
AN IARERE, ANERN . 5V HZER 400kQf A L
P (MAX220 B84y, i B BEKE R 08 i A9 3R 3 i
vy R 1 AR, TR O i R IR S AR R RAHEY . BR T AR
R AR R SR, AR A R B T 6
12pA L. FERBIBR . =25 2ol 25 4 H U548 18 F 1

14

BN, WshdehmdiocH, HFHEARHRES, ZRET
) U R U8 A LA (B R A 25 A) - Fi T
WK H +15v. FEXRBIBIA T, F R AL R R
SpA. MAX220 RE# P HE EHIHLBE, T DURRERE A
(1 5K 2 i i R T A A E T, T R AR D A A i O
EGNDHE V-

MAX239 B A8 =B HIZk, MMAX223. MAX225.
MAX235. MAX236. MAX2405MAX241 [Al i B4 521k
i A SRR W d . R UL T el s i S B
WSS = A4 I A A A S T 5
HE=ZEM#HREENEH T TMAX225/MAX235/
MAX236/MAX239-MAX241), HU# TTL/CMOS fi
AT R, =88, Ao, HRBiiEH & &R
F, WA T E AR

FEMRIIRE WA T, OK shaedi i p e b, HRE /N T
IpA, [AIETIRZh A4 R 2 . IR Shasdi I F i R 4
AINT 1A, RIE &% & i 3 SO IR S TE OV 2 (Ve +
6V). IKT-05VH, KiEfH R EMH2H, BA1kQ
RELFIT. REIAA] DI SN E R EI KL Ve + 6V,
BA 1kQ # KB HT.

9% s 42 R BRI LE 30v/ps L, 5 EIA/TIA-232E ]
V28 BB B R — B, RN SE T 24V/ps, 3Q
52500pF 714 T 10V/ps -

RS-232# 478
EIA/TIA-232E5 V.28 V8 KT 3v i L & A2 5
0, AL, IrAEEERAERMEN. #ATIRIEE NSV
2.4V, $ZUCESREMD A TTL - T-Hi A, 5 BIA/TIA-
232E5 V.28 F.

BRSO AT DUR A2 B i 205V R JE A, TR AR AR
H 4 5kQ 5 ASHIZ LB . ISR & V.28 FIETIA/TIA-
232E 5% T4 — Sl b A 1R 1 B

=2 MR =S

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
MAX240 | High X High Impedance

MAXIMN




Fe o o A B9 SR E D 0.5V, FFRTEAR 0.2V R/
. XHE, TR i AME S T DU AR W R i Bk
AR, BEERAER — @M ARG T . a2
JERT 48R E N 600ns, -5 A IR 7 [0 TC % -

RIIFE R

MAX223. MAX242 DL &EMAX245-MAX249 B A KU #6
Bellopi s, T DU C#E A RIBRIRAS, BRI
F8 . XX FEMEE T/EM N AW 2. ERIFE
BT, R8T DUE o B 4 R s A5 5,
HERRS . HTEm BRI EE . X R ERERT
B ARG IFE.

71 TR—MAX243

MAX243 HIMAX232A 51 %, ME— X 528 TH
MEWATAZ —MRS-232BEMERY. XEKRE
CTS 5 RTS St 2 vl DI IR Bh sl N5 32, A & kil
5. A TR Y 485 2 AR R 9 1% &

WA FL A R AR A A U AR A TTBR 20,8V, T A&
+1.4v. FUA 2% A 5A IR 50 15 6 22 A0 %
B A RNIE. HERAW, WEEREN N, R
VWRIE IR . HH, MAX243 10 5 — MEIER (+1.4V ]
B T $4E 26 (TD 3 RD), 1M 6 1] PR 422 U 2% 5 42 il 2%
(DTR. DTS- CTS. RTS%)i%#%.

RS-232 A5 I H A7~ 5 1% FEETA/TIA-232E HLTE 1 L€
AR AT X ERE B A IS N
. AN B B, U A b T
o FEL T 1) O R BB AT AR T8 LR R R O . A X
PRI OL, BHI&OIp I shel Sk ek, AR~
FEMERE.

MAXIM

+5V AL . %18 RS-232
IKFhas /B 7S

FB—MAX222-MAX242

KWPIRAET, MAX222. MAX235- MAX236. MAX240
5MAX241 WA B A 25 . 240058 b T SR ik
BB, MAX2235MAX242 19> H2UC# 75K D R X
TREETAERS . FEXFEREMT, T i 2R H A
BRAE, (RHER NS K22 5ns. RERAET, s
1B A i Bl B eMOS A ge TAE. MAX2235 MAX242
I H A B USCAS (4 RE 0 A 0 (T MAX242F ZEN. MAX223
IEEN), 4RI I 2 ) 5 SHDN (TEMAX241H
JESHDN)JC K . fr A HAt #5141 SHDN (fE MAX241 H &
SHDN )t 7] DAAE |E 2205025 i

MAX225 # it 5N R R A s MR IES ;. MAX2458 4610
ANZWERFI 8 K ik . X U FR R (- %8 E A b S iy el 2
HEEMmERER . YENT WA mEMRAZEHEF
IF, Ffef AR e A I LR ey . X MRS, HIER
TR 25nA LAY, T H RIS AR D AR e X T PR
TAE, Wahanf bt A mBESEEER). MAX225 I
A5 AR B ENR A A IS 6] . MAX245 1) 8 I #%
it FHENR A AFE S, 10 5 78S U (RAS 5 RBS) IR
KHEFAEN. YENRIZHE B TR, RAI-RA4DI K
RBI1-RB4# A =75 .

A S RZFAEREFEFIN

MAX225 L L MAX245-MAX249 B A & ik 4 Al 4 (4
REFE .

B A = TR 2EBIRERE AR =83k
F A BAR T #EH2 U (AR 19 500 2 R ol 2 (i #n b S R
AR . Belkod AR A ] e RO =S, &
EREAMMIERS: 2ELAR(EFAROM=ZE
(). RiEAERE R A iAo R dl e b= rf
RIETFEEE NS, SRt A=, S, &
R A TAEAE MR I RE IO T .
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Fla—1dE X TEHRE. MAX244 B HEHISIH, Kkt
WEE G EXEEF,

MAX246 HA 10N ZWRZR A8 NI ShR, i U465,
A3 BT RIS, AR A (ENA) A2 55 = P
N RN 1 i R e L L B v N = W i
B il 4% il % A (ENB ) °T LA 441> B M 19 3K 3 5 32l s i
AZBHAL. MAEMAX245%, — A~ A MG UESF—
BB #R (RAS S RBS) M IR LR B AR, 2 A,
B &R 25 H(ENA = ENB = +5V)IT, BEAE4FE A
B .

MAX247 2o U R A s AN DR Bh s, A 4/ &I 51
ENRA. ENRB /ZIZUHFRES A, 43545 il 4 e liee
fiti. ENTA. ENTB & &KE#H AR A, 2 Bl#H 41
IXshas. 5 oM IR (RBS)IAA . %4 £ENTA
5 ENTB 418 45 i HL P 1F A Wt

MAX248 2 g M ZULAR TS M IK Bh A%, W 445 .
ENRA. ENRB /& £ i % i BBy A, 40 4% i 4 4~ 320k

16

#efith . ENTA. ENTBJE &L 25 AE R A, 4374 Hl4
NIKBhAE . ERFR A RAE SRR . A
ENTA. ENTBYJ A# 4 & P E A e, RIn A&
A =S .

MAX249 2 it 10U ER Fl 6 N IR B8R, A 4= 51 A
ENRA. ENRB 2 RER A, 20 5l s s
it . ENTA. ENTBZKIE#H A5 A, 403l 34
IXBha%. PR A RRE QWS . ZaE
ENTA. ENTBYJ A# 4 & Pt A SeWiii=t, RIEE &
EREAZSEA. FERMEEXT, REEAERNZRE
TAEEARTI R =, v B 3 3 20kb/s -

K AES
Fls RE 2545 H T 51 T E 5 008 TR . 7T H Y
FHHER N AT, Vee TS 1. C2BUE AR 1 LA
A M, FA R RUAT ARSI AR R
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HSYINUT 3
TOP VIEW Y m
¢

— 1 . 16
ct+ 1 v cC 2
I: E cC C1—,i_3 C1+ W5V T0 +10V 2 +10V
v+ 2] 5] GND i C1- VOLTAGE DOUBLER
6 -lov
c1-[3 14] T10UT _E |0 +10vT0-10V
L] maxam [ 027 5f G2 VOLTAGE INVERTER c4
c+ 4]  maxa2o  |as] RN W T
MAX232 * -
ce-[s|  maxzsza  [iz] wiour 0@
v-[5] ] i G LY > TIOUT 14, -
45V
T20UT [ 7| [10] TN TTL/CMOS RS-232
INPUTS 400k OUTPUTS
RaIN [8 ] [ 9] Roout Jlofran > T20UT |7,

RS-232
INPUTS

g

CAPACITANCE (uF) OUTPUTS e

DEVICE ¢t C2 C3 C4 C5 ROOUT
MAX220 0.047 0.33 033 033 033 4—4)<
MAX232 10 10 10 10 10

MAX232A 01 01 01 01 o041

R2IN | 8

©

DIP
/SO - J2f ot < RIIN |13 4
TTL/CMOS

5kQ

I

GND
115

5. MAX220/MAX232/MAX232A 5 FIEC & 5 247 T {F i 5%

5V INPUT
TOP VIEW " C3ALL CAPACITORS = 0.1yF
CsﬁL—}H T
— 17
2 vVce 3
I o o, Ol Levtosiov Y
N.C)EN SHDN T4 C1- VOLTAGE DOUBLER
B e [1] [20] i OLTAGE DOU
(NC) N [1] 1] SHON 1+ [2] [19] Voo o (| om0y oy [ TV
2] C2- VOLTAGE INVERTER c4
ct+ [2] [17] Ve v [5] 18] 6ND T
C1- +5V -
Vi [5] 16] G (4] mmann [i7] Tour 400ke < (EXCEPT MAX220)
¢-[e] madam [is] ot o2 5] mgﬁ [16] . 12 TN T10UT | 15,
Cor[5]|  MAX222  [y4] RIN c2- [ 6] [15] R1N 5V
MAX242 TTL/CMOS (EXCEPT MAX220) RS-232
c2- [ 6] [13] R10UT v-[7] [14] R1OUT  INPUTS 400kQ OUTPUTS
~11] T2 T20UT |8
V- E E T1IN T20UT E El N.C. > ® —>
12007 [ g 1] an- RN g [12] T1N 13 Riour RN |14
RN [ g [10] RoOUT  R20UT [1g] [11] T2 -
TTL/CMOS %51@ RS-232
OUTPUTS INPUTS
DIP/SO SSOP 10] Roout § < RNJ9
~ 1|(NC)ENS %51@
(') ARE FOR MAX222 ONLY. o < son 8
PIN NUMBERS IN TYPICAL OPERATING CIRCUIT ARE FOR DIP/SO PACKAGES ONLY. 6ND_—
L6

Bl6. MAX222/MAX242 5| FIBL & -5 207 T (F Hi %
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+5V
TOP VIEW S |
s
= [ o
5V Vec  Vee
%4001@
TIN >
+ 3 » ® — 11
ENR E E Vee 45V T10UT
MR [2 2] Ve %4001@
- - T2IN _
TN 5] [26] ENT 4w P X‘ 2T
2N 4] maxaan [2] 8N %4001@ p
RIOUT [5]  MAX225  [o4] T4 25 T3IN 3 -5
R20UT [ 6] 23] T5IN +5V§ 1ot
400k ]
RIOUT
[7] 22] RaoUT W .
R3IN [ g] [21] RsOUT - Y TouT|
R2IN [ o] [20] RSN %4001@ p
T50UT
RIN [1g [19] RaN et O k‘ > 16
TI0UT [11] 18] T30UT . T ) -5
T20UT [1g) [17] Ta0uT o mouT| T
GND [13 [16] T50UT 5 < R1OUT LI I
GND [ 14 [ 15] TsouT %5@
SO s R2OUT = RN <«
5k
[
- R3OUT = RN -
MAX225 FUNCTIONAL DESCRIPTION
5 RECEIVERS ‘ 5kQ
5 TRANSMITTERS o RAOUT T
2CONTROLPINS - B
1RECEIVER ENABLE (ENR) Sk
[
1 TRANSMITTER ENABLE (ENT) RSOUT = 0
21 - * <20
%kg
TLENR o =
PINS (ENR, GND, Vgg, T50UT) ARE INTERNALLY CONNECTED. e GND  GND

CONNECT EITHER OR BOTH EXTERNALLY. T50UT IS A SINGLE DRIVER. m ”

7. MAX225 51 JIBC &5 #700 T F H 7%

18 MAXIMN




+5V AL . %18 RS-232
IKFhas /B 7S

TOP VIEW

NOTE: PIN LABELS IN () ARE FOR MAX241.

T30UT [1] * 28] T40UT
T10UT [2 ] [27] R3N
T20UT [3 ] 26] R30UT
R2IN [ 4 ] 25] SHON (SHDN)
roouT [5| AAAXIM [7] 0y @y
LU0 v A
TIN [7] [22] RaouT*
R10UT [8 | [21] Tan
RIN 9] [20] T3IN
GND [10] 19] RsouT*
Vee [11] 18] R5IN®
ci+ [12] [17] v-
v+ [13] [16] co-
o1- [14] [15] co
Wide SO/
SSOP

*R4 AND R5 IN MAX223 REMAIN ACTIVE IN SHUTDOWN.

+5V INPUT
1.0uF Y
ﬁ |T"
= I« L
12 - - 1.0uF
+ + 13 |+
1.0uF 14 +5V 10 +10V Vi ——I_
i’ I*_15 C1- VOLTAGE DOUBLER
C2+
= +10VT0-10V w7
1.00F == 16 o VOLTAGE INVERTER _\|'/1.0uF
+5V :I_E'
400kQ -
(7| TIN T>1 TI0UT |2 Y
+5V
400kQ
~ 6] 2N T>2 T20UT |3
+5V
TTL/CMOS RS-232
INPUTS 400Kk QUTPUTS
~ 20| T3IN T>3 T30UT |1
+5V
400kQ
_ 21 TN o T40UT |28
N J
~ 8| riouT 7 o RNJo N
ém
5] RoOUT o —  RNf4
ém
L
LOGIC ¢/ _ 26] R30UT o = mn]or o Rs-232
OUTPUTS | o — ( INPUTS
<
22| R40UT e RN
éwg
__19] R50UT = RoN|18
ém
_ TaRN
SHDN |25
_ 24] EN (EN)
> aNp = (SHDN)
10

8. MAX223/MAX241 5| I & 5 #70) T {F HH %
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MAX220-MAX249

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

TOP VIEW TN Al
Oul
. = 17 1.0uF
Cl+ Voo 9|*
1.0uF,L‘IEﬂJ oL STy
+ VOLTAGE DOUBLER
TaouT [4] [20] T40UT _l;% C2r  +10VT0-10v 1
T10UT [ 2] [19] 5N 1.0uF 7=12) 0p.  VOLTAGE INVERTER V- [ »
T '
T20UT [ 3] 18] N.C. 5V =
400ke2
N [4] anmcan [17] son 5[ Sl 2
T1IN E MAX230 E T50UT W5V
400k
6N [ 6 [15] Taim ~g|Tom > NE
Vee [ 7] [14] T3N +5v§
400k
1 .
i+ 5] i3] v TIL/eMOS J 14| 3N S0l [, ps-2a2
v 3] 2] co- INPUTS T OUTPUTS
400k
c1- [10 [11] o 15 TN >T4OUT 20,
+5V
400k
DIP/SO _ 19| T5IN § >T50UT 16
N.C. 18] GND 174 SHON
Ts
9. MAX230 5| I & -5 4870 T 1F HE %
45V INPUT
+
= 13 (15)
1 14| (16)
Cl+ Vee Vi
ST 01 VOLTAGECONVERTER V"~ 1.
O
" - 5V  1.0uF
o [0 W o[ ] v R .
) - 10 13
¢ [2] 3] Ve 2 6] vec W Lrm N riour [ 11 Y
B mmam [2leo V3] anasaan oo .
roout [4]  maxesr  [i] mour Teout [ mAxest  fas] mour e 00k SET%*‘STS
R2IN [5 | [10] RiN B2 [5 ] [12] RIIN ~ 7 | > T20UT |4
RoOUT [6 | [9] Riour R20UT [6 | [11] RiouT ) )
9 | RtouT Rim 10 U
T2 [7] [s]min Tan 7] [10] 1IN - = -
ne. [8] (o] nC.  TTLCMOS 5kQ RS-232
- OUTPUTS INPUTS
R2OUT = _ mN|s
SO 4—6% 9 «
%rm
GND =
PIN NUMBERS IN ( ) ARE FOR SO PACKAGE. T 11

B 10. MAX231 51 I & 5 7 T fF /B %
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+5V AL . %18 RS-232
IKFhas /B 7S

TOP VIEW

+5V INPUT

—
o
=
M
F

7

+5V Vee
400kQ
T1IN : T10UT

+ Y 2 5
T2 [ 1] [20] R2OUT > —>
+5V
TIN R2IN TTL/CMOS .
- [2 i INPUTS 400Ke2 ouTRUTS
(3] 18] T20UT ~ 1] T2 T20UT | 18
RN (4| amaann [i7] v [ wrour > il
TouT [5]|  MAX233 [16] co- < < ° <
MAX233A
GND [ 6] [15] co+ TTL/CMOS 5k RS-230
OUTPUTS INPUTS
Vee [ 7] [14] Vs (C1-) L
(V) C1+ [ g] [13] 01- (C14) <2 o MAN]T9 L
ano [} [12] V- €21 ponot ke 883 o1, sk oo, |12
O e CONNECTIONS TO {13 14
(V) €S- [10 [11] c2+ (c2) Trese Pivs Lot ci- L ol
12 (10) - 16
INTERNAL -10V { I: V- C2- :I
DIP/SO POWER SUPPLY 17) v e |20l )
INTERNAL +10v 14 (8)|
POWER SUPPLY - GND___ GND
G
PIN NAMES IN ( ) ARE FOR SO PACKAGE. =
B 11. MAX233/MAX233A 51 0L & -5 #6701 F H %
45V INPUT
100F \) Y
TOP VIEW ke
; = 6 1.0uF
] C1+ Vee 8 |
1 0uF 9 +5V T0 +10V V4
R nit] PR VOLTAGE DOUBLER
10
C2+ R
T +10VT0-10V 12
N\ VOLTAGE INVERTER V- g
+ 1.0uf 11
T10UT E EI T30UT T ] co- = 1.0uf
5V
T20UT [ 2] 1] Ta0uT * —
400k
N 5] ascian [14] TN P il Sorour
TN (4] mAx234 |1z TaN o T > >
GND [ 5] [12] V- %400;@
vee [6 ] [11] c2- 3] TN 3 >T2 T20UT |2
ci+ [7] [10] co+ TTLICMOS 5V RS-232
INPUTS 00k OUTPUTS
v+ [8] 9] ci-
13 TN 3 >T3 T30UT |16
DIP/SO +V
e
L=14 TAIN % >T4 TaouT f15 )
GND

15

B 12. MAX234 5 JIFC £ -5 2070 T fF i %
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MAX220-MAX249

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

+5V INPUT

TOP VIEW 1.0uF
+
= 12
Vee
+5V
%mom
p
w8 TIN > TIOUT |3 )
+5V
400k
I R > TouT |4
+5V
400k
TIL/eMos ) 15| T3 T30U7 |2 RS-232
puTS y ™ ¢ 13 > 7 outPuTS
+ 5V
~ .
Ta0uT [1] 24] Rain e
Ta0uT [ 2] 23] RouT 16] T4l o T40UT |1
|_o @ —
Ti0UT [ 3] 22] T5IN
+5V
120Ut [4| amaxamn [21] sion 00
RN[5] MAX235 o] N 2| 5N T50UT |19
> L T5 —» )
R20UT [ 6 [19] T50UT
TaIN [ 7] 18] Rain - ol miour <1, wio
TN [ 8] 17] Raout ‘ =
R10UT [ 9] [16] T4y Skex
R1IN [10] [15] T3 o] roour = RNl
- R2 -«
GND [11] 14] Rsout
vee [12] [13] RsiN S Ske2
TTL/CMOS ) 23] R30UT — R3INJ24 _ | Rs-o32
DbIp outputs | ¥ § = [ INPUTS
‘,_/ 5kQ
<7 Raout O@ L L
,,_/ %&m
R Kzl | g 13 |
e 5k
20 BN 21
2 SHON |
GND
Tr

[ 13. MAX235 5B £ -5 27 T fF i 5%
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+5V AL . %18 RS-232
IKFhas /B 7S

TOP VIEW 45V INPUT
10uFy| Y
etk
= 9 \l/1.0uF
10 11 [+
T Cl+ Vee Vi
10uF 2~ 12 45V TO +10V
g nat Fo VOLTAGE DOUBLER
18] g A
1OMFJI_ +10VTO 10V Lo
e niii] 72 VOLTAGE INVERTER I
+bV
400k
1 N
R AR > T10UT | 2
PR —>
T30UT [ 1] 24] Ta0UT 5V
Ti0UT [ 2] 23] 2N 400kQ2
T20UT
T20UT [ 3] 22] Roout O 2N § 1 3
RIN (4] _maxaan [21] sHon TTL/CMOS 5V RS-232
_ INPUTS OUTPUTS
RiouT [5]  MAX236  |ao] EN 400kQ ol
18 T3IN
T2 6 [19] T4y > o 13 >
TN [7] 18] T3 5V
400ke2
ol ] aour T40UT | 24
_19f T4
Vee [9] 16] Ran > o T EN
~ J
C1+ @ E V-
v 1] 4] c2- 5] R10UT RIIN | 4
( A\
c1- [12] 3] 2 - RI
- +
— %&Q
DIP/SO <
TTLOMOS ) 22| 20UT o (AN LB g S22
OUTPUTS
[ 5kQ
17| r3out ~ re
[ 5kQ
20| &n a=
w1 E = sion Pl
GND
8

] 14. MAX236 5| BT &5 #T T 1F H %

MAXIM 23

6vcXVIW—-0ccXVIN



MAX220-MAX249

+5VHE . Z1EiERS-232

Ik a5/ m W as

TOP VIEW
P —
T30UT [ 1] 24] T40UT
TiouT [ 2] 23] RaIN
T20UT 3 22] RooUT
rin (4] anaxian [21] TN
riouT [5|  MAX237 0] Ts0uT
T2 [ 6] [19] T4
TN [7] 18] T3
GND [ 8] 17] R3ouT
Vee [ 9] [16] RaN
ct+ [10] [15] v-
Ve [11] 14] co-
c1- [12] 13] cor
DIP/SO

45V INPUT
1owFy| Y
ke
= g L
10 Vee 1|t
1 FJI_C1+ 45V T0 +10V Ve
WF o~ 12) VOLTAGE DOUBLER
188 oy g
JouF = | AOVTO 10V iy
M 14] ). VOLTAGE INVERTER =
+5V —
%40%9
] AT S > miour |2
+5V
%mom
] R B> T20UT | 3
+5V
400k
Tyemos J 18] T3y T30UT | 1
INPUTS ) ™ v IS —>
%mom
Sl 3 T40UT | 24
+5V
%mom
21| s T50UT | 20
\ > \ 4 }O——»j
~ 5| Riout | LY VPN
ésm
2 =
TTLCMOS ROOUT N S
OUTPUTS
5k
t 17| R3oUT g ron 1o |
é—m
o =

|
foe}

RS-232
OUTPUTS

RS-232
INPUTS

B 15. MAX237 5| T & 5 #T0 T 1F H %
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+5V AL . %18 RS-232
IKFhas /B 7S

TOP VIEW
45V INPUT
100Fy| Y
kg
= 9 L owr
10 v 1 [*
C1 CC
PR b 45V T0 +10V v
Rl IV VOLTAGE DOUBLER
13 C2+
touf = | H0VTO-10 V- %/
" voLTAGE INVERTER L ouf
+bV :ITE
400k
+ (5| TIN 2 2
T20UT [ 1] 24] T30UT p5 ! T>1 TiouT |2
T10UT [ 2] 23] RaN WL
Q
RoIN [ 3] 22] R3ouT
18| T2IN T20UT | 1
roouT [4] mmascmn [21] Tan > it 12>0— >
+5
MAX238 TTL/CMOS RS-232
i [5] 20] Taour INPUTS 400ke2 QUTPUTS
Aiour 6] [19] Tam _19] T3IN 5 T30UT | 24,
RIN [ 7] 18] T2 5V
GND [ 8] 17] RaouT %4001@
> 2
vee [ 9] [16] Rain ] AL T40UT | 20
ct+ [10] [15] v- N /
v [11] [14] c2-
_ r N
ci- [12 [13] co+ 6| R1oUT e RN]7 o
DIP/SO éfm
4 —
R20UT R — R2IN | 3 <
TIL/CMOS 5k RS-232
OUTPUTS INPUTS
22| R3out | RAN[2
17| R4OUT o o R4IN]16 o
N J
ska2
GND
8

[ 16. MAX238 5| T &' 5 # T T 1F H %

MAXIM 25
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MAX220-MAX249

+5VHE . Z1EiERS-232

Ik a5/ m W as

TOP VIEW

P
R10UT [ 1] 24] TIIN
RIN [ 2] 23] T2
GND [ 3] 22] RoouT
vee (4] mmaamn 2] rew
vi[s]  MAX239  [a0] T2our
c+ 6] [19] T10UT
c-[7] 18] R3N
v-[ 8] 17] R3ouT
RsIN [ 9] [16] T3
Rs0UT [10] [15] n.C.
R4OUT [11] 14] &N
RaiN [12] 13] T30
DIP/SO

1.0uF

+5V INPUT

+7.5VT0 +13.2V
INPUT

+

4 5

[+
100F 7= 7

Vee V+

+10VTO -10V
VOLTAGE INVERTER

24

T10UT

\/

TTL/CMOS / 23
INPUTS

k
+5V
% 400k

: T20UT

Q
T2
Q
T3

16] T3IN > T30UT | 13
\
(< R1ouT - Ll P
7] ﬂ L
TILICMOS { 17§ R30UT o o a8
OUTPUTS
< 5@
<] Aot o L] i3
r §5k9
< AsouT 2l menle
\
o 14| EN N
GND =

RS-232
QUTPUTS

RS-232
INPUTS

FE17. MAX239 5| I &' 5 #TF T 1F H %
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+5VItE. ZEIERS-232
IKznzs /U2

TOP VIEW

R3IN

[T IN.C.
0T 1R2IN
91T INC.
BT 1T20UT
717 Ti0UT
61T 1730UT
51T 1T40UT
7
[3TT__1R30UT

T5IN

2
1

N.C.

N.C. 1112}
R20UT[_TT13]
T2IN[C_IT14]
TIN5
R10UT[_TT16}
RIN_II7]
GND[_TT18]
Vec 1119
N.C. 1120}
N.C.T12]
N.C._TT122]

MAXI/MNN
MAX240

+5V INPUT

Plastic FP

1
2 C1 V(;Cg
+ + 2% |+
1.0uF =~ 27 +5V.T0 +10V Vi
i’ Lzs C1- VOLTAGE DOUBLER
C2+
+ +5V 710 - 30
1.0uF J—_,Ezg - VOLTAGE INVERTER I
+
+5V :I_:
400kQ =
CplSl TN Y T>1 TIOUT | 7
+5V%400k9
> T20UT
L REIDY o ouT | 8
V2 so0ke
TTL/CMOS ¢ 37| T3IN T30UT | 6
INpUTS ) ™ ¢ T —>
V2 g00ke2
Z4[T_IN.C. 38| T4IN T40UT | 5
T3TT_]SHON > ° T“ —>
[22T__JEN +5V
PE_JT50UT e
4077 1R4IN 2 TN T50UT | 41
39T 1R40UT N >)
38T1__JT4IN ~ 16| R10UT _ RIN 17
371T__IT3IN - <
36T 1R50UT 5kQ
35TT__1R5IN
34TT__INC. 13| ReouT ’ﬁ = RN 1o
P %WQ
Tuemos ) 3] rsour - = RINJ4
oUTPUTS | -
5ke2
L
<Rour ﬂ PRESLLI 1
<] R ﬁ R
2| N 43
> 2 SHDN |*°
o GND =

=

RS-232
QUTPUTS

RS-232
INPUTS

[ 18. MAX240 5| I &' 5 #T T 1F HA %

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

MAX220-MAX249

TOP VIEW 45V INPUT
01uf / 0.1uF
3
b +
1 — 16
Cl+ Vee
oAmFJi_ 45V T0 +0V v 2 1oV
T3 ¢- VOLTAGE DOUBLER
+ 4 C2+
ct+ [1 [16] Vo 0 FJI_ A0V TO -10V W R
Tw 5 VOLTAGE INVERTER -
v+ [2] [15] onD e L == 01yF
1=
o 2] maxaa |14 mour oV =
co« [a]  mAx243  [13] RiN 400ke2
. +bV
v-[6] 1] i TTL/CMOS RS-232
T20UT [ 7] [10] T2 INPUTS 400ke2 OUTPUTS
R2IN E El R20UT =10 T2IN )} : T20UT | 7

DIP/SO
12 | RiouT < o FiN[13
TTL/CMOS 560 RS-232
QUTPUTS INPUTS
9| RooUT < . ranls
RECEIVER INPUT | R1 OUTPUT | R2 OUTPUT
=3V HIGH HIGH SkQ
OPEN HIGH Low S
43V Low Low GND =

—L 15

B 19. MAX243 5| T & 5 207 T fF
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+5V AL . %18 RS-232
IKFhas /B 7S

TOP VIEW

=] RA4IN
] RASIN
=] TA40UT
o] TASOUT
[~ TA20UT
=] 1B10UT

&1 1B20UT

5] TB30UT

= TB40UT

=] RBSIN

+ [ =] TAt0UT

RASIN [7]
RA2IN [ 8]
RATIN 9]
RATOUT [0}
RA20UT [11]

RA30UT [12]
RA40UT [13]
RASQUT [[14]
TATIN [T5]
TA2IN [716]
TA3IN [17]

MAX244

NAXI/N

[ 39] RBAIN
[ 38] RB3IN
[ 37] RB2IN
[ 36] RBIIN
[ 35 ] RB1OUT
[ 34] RB20UT
[ 33] RB30UT
[ 32 ] RB4OUT
[ 37 RB5OUT
[ 30] TB1IN
[ 29] TB2IN

w

GND [ |
Vee [B7]
Cl+ IE

v+ [B]

C1-

co+ [}

TMIN [& ]

PLCC

™~
33

C2-

v-[3
TB4IN [ ]
TB3IN [ ]

MAX249 FUNCTIONAL DESCRIPTION

10 RECEIVERS
5 A-SIDE RECEIVERS
5 B-SIDE RECEIVERS
8 TRANSMITTERS
4 A-SIDE TRANSMITTERS
4 B-SIDE TRANSMITTERS
NO CONTROL PINS

1uF

1uF

+5V
1uF
W= e +
=
o - 20
+— {Ci+ Vee 22
—T—_23]C1- +5V T0 +10V VOLTAGE DOUBLER Vil e
";I__24 C2+ V-11uF
—T—_2|co- +10V T -10V VOLTAGE INVERTER [
2| Tat0uT TBIOUT |44
-
400k
15 30
1
2| TA20UT TB20UT |43
R
400kQ
16 29
[ —
3] TA3OUT TB30UT |42
-
400k
17 28
[—

4] TAd0UT TB40UT | 41
-] —
400k
18 27
| —
9| RAIIN RBI1IN |36
B e
5kQ 5Q
ofratouT = — RBIOUT|35
8| Ra2IN RB2IN |37
| =
5kQ 5kQ
 11|Racour = — RB2OUT|34
7|RA3IN RB3IN | 38
> e
5kQ 560
 2frmour = — RB3OUT|33
— 6Raan o
] e
5kQ 560
 13frmour = — mBaoUTf32
5| RASIN RBSIN | 40
5kQ 5kQ
_ 14frasour = — RBSOUT[31
< GND >
_119

FE20. MAX244 5| I & 5 #T T 1F HE %

MAXIM
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MAX220-MAX249

+5VHE . Z1EiERS-232

Ik a5/ m W as

TOP VIEW
__ + 7
R [1] [40] vee
TAIN [ 2] [30] ENT
TA2IN [ 3] 3] TBIIN
TA3IN [ 4] [37] TB2IN
AN [5 ] [36] TB3IN
RASOUT [6 | XL |35] TB4IN
ruaour [7]  MAXHE [5q] mesour
RA3OUT [8] [33] RB4OUT
RA20UT [ 9] [32] RB3OUT
RATOUT [10] [31] RB20UT
RATIN [11] [30] RB1OUT
RAZIN [12] [29] RBIIN
RASIN [13] 28] RB2IN
RAGIN [14] [27] RBa
RASIN [15] [26] RBAIN
TATOUT [16] [25] RBsiN
TA20UT [17] [24] TBI0UT
TASOUT [18] 23] TB20UT
TAdOUT [19] [22] TB30UT
GND [20] [21] TB4OUT
DIP

MAX245 FUNCTIONAL DESCRIPTION
10 RECEIVERS

5 A-SIDE RECEIVERS (RA5 ALWAYS ACTIVE)
5 B-SIDE RECEIVERS (RB5 ALWAYS ACTIVE)

8 TRANSMITTTERS

4 A-SIDE TRANSMITTERS
2 CONTROL PINS

1 RECEIVER ENABLE (ENR)

1 TRANSMITTER ENABLE (ENT)

+5V
I —
1uF
T
= 40
Vee

16| TA10UT +5V +5V TB10UT |24
< e
400k
~ 2fTAIN TBIN |38
_ 17]TA20uT +5V +5V TB20UT |23
h 400k2 -
| L P TBaN f37
18| TA30UT +5V +5V TB3OUT |22
h 400k -
R LU P TBIN f36
19| TA40UT +5V +5V TB4OUT f21
° 400k !
~ 5|TMIN TBAIN |35
1| ENR ENT |39

\

RA1IN
»—
5kQ

RAIOUT —

RBIIN
——
5kQ

— RB10UT

A

RA2IN
]
5kQ

RA20UT —

RB2IN
—
5kQ

— RB20UT

RASOUT —

RA3IN
5kQ

RB3IN
-
5k

— RB30UT

RA4IN
»—
5kQ

RB4IN
5kQ

- 7T|RAAOUT — ~— RB40UT |33 -
>_15 RA5IN RB5IN 25_<
5kQ 5kQ
< 6] RASOUT — — RB50UT |34 >
GND
M

21, MAX245 5| I & 5 I T 1F %
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+5V AL . %18 RS-232
IKFhas /B 7S

TOP VIEW
_H+
ENA [1] [40] Vee
TAIN [ 2] [39] ENB
TA2IN [ 3] 33] TBIIN
TA3IN [ 4] [37] TB2IN
TA4IN [ 5 36] TB3IN
RasUT (6] o aacran |28 BN
rRadoUT [7]  maxoss 34] RBSOUT
RA3OUT [ 8] 33] RB4OUT
RA20UT [ 9] 32] RB30UT
RAtOUT [10] [31] RB20UT
RATIN®[11] [30] RB10UT
RAZIN [12] 29] RBIIN
RASIN [13] 28] RB2IN
RAGIN [14] 27] RB3IN
RASIN. [15) 26] RBAIN
TATOUT [16] 25] RBsIN
TA20UT [17] 24] TB10UT
TA30UT [1é] 23] TB20UT
TA4OUT [19) 22] TB30UT
GND [20) 21] TB40UT
DIP

MAX246 FUNCTIONAL DESCRIPTION
10 RECEIVERS

5 A-SIDE RECEIVERS (RA5 ALWAYS ACTIVE)
5 B-SIDE RECEIVERS (RB5 ALWAYS ACTIVE)

8 TRANSMITTERS
4 A-SIDE TRANSMITTERS
4 B-SIDE TRANSMITTERS
2 CONTROL PINS
ENABLE A-SIDE (ENA)

ENABLE B-SIDE (ENB)

45V
I a4
1uF
1
= 40
v
+5V et +5V
16 | TAt0UT TB10UT | 24
< —>
400k
R LA BIN[3
+5V +5V
17| TA2out TBOOUT [23
h 400k o
~ 3| P mBan 37
+5V +5V
18 fmasour TBIOUT |22
400k
] LR P TBIN|3%
+5V +5V
19| TAdouT TBAOUT [21
- ) 400k | o
~ 5| TAdN TBAN|35
~ 1]ENA ENB|39
11 | RATIN K RBIIN | 20
> -
5Q 5kQ
10 fratour = — RBIOUT[30
12 ][razin > ¢ Re2N |28
S—_—— <
5kQ 5kQ
9]Raour = — RB2OUT|31
13 ]|Ra3in b ¢ Ran 27
ST <
5kQ 5kQ
s|rmsour = — RB3OUT|32
14 | RA4IN RBAIN | 26
P -
5kQ % % 5kQ
 7]rmour = — mBaoUT |33
15 |RASIN RBSIN | 25
ST <
5k9% %5}@
< b|msour = oD = RBSOUT[34
K

22, MAX246 5 FIEC & 5447 T F i %

MAXIM
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MAX220-MAX249

+5VIHEE . Z1EiERS-232

Ik a5/ m W as

TOP VIEW
_ + ~
A 1] 4] vec
TAIN [2] 39] e
TA2N [3] 38] BN
TA3IN |Z E TB2IN
TA4IN 5 36] TB3IN
ResoUT (6] nmzcnmn [ B
RadoUT [7]  MAX247  |[34] RB4OUT
RA3OUT [ 8] 53] RB3OUT
RA20UT [ 9] [52] RB20UT
RATOUT [10] 31] RB1OUT
& [11] 30] FE
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MAX249 FUNCTIONAL DESCRIPTION
10 RECEIVERS

5 A-SIDE RECEIVERS
5 B-SIDE RECEIVERS

6 TRANSMITTERS

3 A-SIDE TRANSMITTERS
3 B-SIDE TRANSMITTERS

4 CONTROL PINS

ENABLE RECEIVER A-SIDE (ENTA
ENABLE RECEIVER B-SIDE (ENTB
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ENABLE RECEIVER B-SIDE (ENRB)
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+5V AL . %18 RS-232
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G S (55)
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 20 LCC
MAX223CAI+ 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
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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 P4OM+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+42 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
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