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MAX220 MAX249
V.28/N.24
/ +12V

EIA/TIA-232E

S5uw

MAX225 MAX233 MAX235 MAX245/
MAX246/MAX247

INAKXI WV

RS-232 /

gd

gbooboobooobg

gasvaoooood
0 MAX231/MAX2390 0 5v/0 12vQd

gobobooobobogooo
0O MAX223/MAX2420 000000000

O EIA/TIAD 232E00V.2800000
OoooOoooooo/mooo
ocooooooooooo/oooooo
OO0oo0o0O0o00o000OMAX2430

Ooo0ooooo b
PART TEMP RANGE PIN-PACKAGE
MAX220CPE 0°C to +70°C 16 Plastic DIP
MAX220CSE 0°C to +70°C 16 Narrow SO
MAX220CWE 0°C to +70°C 16 Wide SO
MAX220C/D 0°C to +70°C Dice*
RS-232 MAX220EPE -40°C to +85°C 16 Plastic DIP
RS-232 MAX220ESE -40°C to +85°C 16 Narrow SO
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
godooooooooooooooooooooo
* Dice
ogoogo
RS-232 SHDNO O SHDNO
oooo 0oooO0/ 0000 000000 000 000000 000000
oo ) 00000 0000 (OO)W) 0000 00000 (kbps) oo
MAX220 +5 212 4 0.1 No — 120
MAX222 +5 22 4 0.1 Yes — 200
MAX223 (MAX213) +5 4/5 4 1.0(0.1)  Yes 0 120 MAX241+
MAX225 +5 5/5 0 — Yes 0 120 SOP
MAX230 (MAX200) +5 5/0 4 1.0(0.1)  Yes — 120 5
MAX231 (MAX201) +5 and 212 2 1.0 (0.1) No — 120 +5V/+12V
+7.5t0 +13.2 MAX232
MAX232 (MAX202) +5 212 4 1.0 (0.1) No — 120 (64)
MAX232A +5 212 4 0.1 No — 200
MAX233 (MAX203) +5 212 0 — No — 120
MAX233A +5 212 0 — No — 200
MAX234 (MAX204) +5 4/0 4 1.0 (0.1) No — 120 1488
MAX235 (MAX205) +5 5/5 0 — Yes — 120
MAX236 (MAX206) +5 4/3 4 1.0(0.1)  Yes — 120
MAX237 (MAX207) +5 5/3 4 1.0 (0.1) No — 120 IBM PC
MAX238 (MAX208) +5 4/4 4 1.0 (0.1) No — 120 1488 1489
MAX239 (MAX209) +5 and 3/5 2 1.0 (0.1) No — 120 +5V/+12V IBM PC
+7.5t0 +13.2
MAX240 +5 5/5 4 1.0 Yes — 120 DIP
MAX241 (MAX211) +5 4/5 4 1.0(0.1)  Yes — 120 IBM PC
MAX242 +5 212 4 0.1 Yes O 200
MAX243 +5 212 4 0.1 No — 200
MAX244 +5 8/10 4 1.0 No — 120
MAX245 +5 8/10 0 — Yes O 120 2
MAX246 +5 8/10 0 — Yes g 120 3
MAX247 +5 8/9 0 — Yes O 120 9
MAX248 +5 8/8 4 1.0 Yes 0 120
MAX249 +5 6/10 4 1.0 Yes 0 120
MAXIM Maxim Integrated Products 1

Maxim Integrated Products

000000000000 0000000ODO0O0000000000OC00OD0ODOO00000O0O http://japan.maxim-ic.com
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MAX220-MAX249

5V

RS-232 /

ABSOLUTE MAXIMUM RATINGS—MAX220/222/232A/233A/242/243

Supply Voltage (VCEC) --veeeeervereeeeiiiiieeeeiiieee e -0.3V to +6V
Input Voltages
T T -0.3Vto (Vcc - 0.3V)
RIN (EXCEPt MAX220) ...eeiiiieeiieeiieeesieeenieee e +30V
RIN (MAX220)......ccuvevieieieiercreeee ettt tese e +25V
Tout (Except MAX220) (NOtE 1) ...cocvvvvineiiiiiiiciieieeies +15V
TOUT (MAX220) ..o +13.2V
Output Voltages
T OUT eerenneeerueeeeetet e ettt eeeest e e e eaaaeeeeaat e eeesaneeseataeesantnaeerens +15V
ROUT vttt -0.3Vto (Vcc + 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__
MAX2_ _AE_ _,MAX2_ _E__
MAX2_ _AM__, MAX2_ _M_ _
Storage Temperature Range ..........cccceeeeeeeeeennn. -65°C to +160°C
Lead Temperature (soldering, 10S) ........ccccceeeriuveeeeennnnne. +300°C

............................. 0°C to +70°C
..-40°C to +85°C

Note 1: Input voltage measured with TouT in high-impedance state, SHDN or Vcc = 0V.
Note 2: For the MAX220, V+ and V- can have a maximum magnitude of 7V, but their absolute difference cannot exceed 13V.

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 = 0.1uF, MAX220, C1 = 0.047pF, C2-C4 = 0.33uF, Ta = TMIN to Tmax, unless otherwise noted.)

PARAMETER \ CONDITIONS | MIN  TYP  MAX |UNITS
RS-232 TRANSMITTERS
Output Voltage Swing All transmitter outputs loaded with 3kQ to GND +5 +8 \Y
Input Logic Threshold Low 1.4 0.8 \
) . All devices except MAX220 2 14
Input Logic Threshold High \
MAX220: Vg = 5.0V 2.4
. All except MAX220, normal operation 5 40
Logic Pull-Up/Input Current —— pA
SHDN = 0V, MAX222/242, shutdown, MAX220 +0.01 +1
Vee = 5.5V, SHDN = 0V, Vour = £15V, MAX222/242 +0.01  *10
Output Leakage Current — HA
Vce = SHDN = 0V, Vourt = #15V +0.01 +10
Data Rate 200 116 kbps
Transmitter Output Resistance Vce =V+ =V-=0V, Vout = £2V 300 10M Q
Output Short-Circuit Current VouTt = 0V +7 +22 mA
RS-232 RECEIVERS
RS-232 Input Voltage Operating Range +30 \
All except MAX243 R2|N 0.8 1.3
RS-232 Input Threshold Low Vce =5V \
MAX243 R2|n (Note 2) -3
. All except MAX243 R2|N 1.8 2.4
RS-232 Input Threshold High Vce =5V \
MAX243 R2|n (Note 2) -0.5 -0.1
. All except MAX243, Vcc = 5V, no hysteresis in shdn. 0.2 0.5 1
RS-232 Input Hysteresis \Y
MAX243 1
RS-232 Input Resistance 3 5 7 kQ
TTL/CMOS Output Voltage Low louT = 3.2mA 0.2 0.4 \
TTL/CMOS Output Voltage High louT =-1.0mA 35 Vcc-0.2 \Y
L Sourcing Vout = GND ) -10
TTL/CMOS Output Short-Circuit Current — mA
Shrinking VouTt = Vcc 10 30
2 N AXIW




>\"4

RS-232

/

ELECTRICAL CHARACTERISTICS—MAX220/222/232A/233A/242/243 (continued)
(Voc = +5V +10%, C1-C4 = 0.1yF, MAX220, C1 = 0.047F, C2-C4 = 0.33yF, Ta = TmiN to Tmax, unless otherwise noted.)

PARAMETER CONDITIONS MIN TYP MAX | UNITS
TTL/CMOS Output Leakage Current SHDN =Vcg or EN = Vce (SHDN = 0V for MAX222), +0.05 +10 HA
0V < Vourt £ Vce
EN Input Threshold Low MAX242 1.4 0.8 \Y;
EN Input Threshold High MAX242 2.0 1.4 Y
Operating Supply Voltage 4.5 5.5 \Y
MAX220 0.5 2
No load
Vee Supply Current (SHDN = Veg), MAX222/232AI233A/242/243 4 10 A
Figures 5, 6, 11, 19 3kQ load MAX220 12
both inputs MAX222/232A/233A/242/243 15
Ta = +25°C 0.1 10
Ta =0°Cto +70°C 2 50
Shutdown Supply Current MAX222/242 HA
Ta =-40°C to +85°C 2 50
Ta =-55°C to +125°C 35 100
SHDN Input Leakage Current MAX222/242 +1 pA
SHDN Threshold Low MAX222/242 1.4 0.8 \Y
SHDN Threshold High MAX222/242 2.0 1.4 V
CL = 50pF to 2500pF,
RL = 3kQ to 7kQ, MAX222/232A/233A/242/243 6 12 30
Transition Slew Rate Vce =5V, Ta = +25°C, Vius
measured from +3V | \aX220 15 3 30
to -3V or -3V to +3V
MAX222/232A/233A/242/243 1.3 35
Transmitter Propagation Delay tPHLT MAX220 2 10
TLL to RS-232 (Normal Operation), us
Fi MAX222/232A/233A/242/243 1.5 35
gure 1 tPLHT
MAX220 5 10
MAX222/232A/233A/242/243 0.5 1
Receiver Propagation Delay tPHLR MAX220 06 3
RS-232 to TLL (Normal Operation), ys
- MAX222/232A/233A/242/243 0.6 1
Figure 2 tPLHR
MAX220 0.8 3
Receiver Propagation Delay tPHLS MAX242 0.5 10 s
RS-232 to TLL (Shutdown), Figure 2 | tp ns MAX242 25 10 H
Receiver-Output Enable Time, Figure 3 | ter MAX242 125 500 ns
Receiver-Output Disable Time, Figure 3 | tpr MAX242 160 500 ns
Transmitter-Output Enable Time t MAX222/242, 0.1uF caps 250 s
(SHDN Goes High), Figure 4 ET (includes charge-pump start-up) H
Transmitter-Output Disable Time
(SHDN Goes Low), Figure 4 tpT MAX222/242, 0.1uF caps 600 ns
Transmitter + to - Propagation N ‘ MAX222/232A/233A/242/243 300
Delay Difference (Normal Operation) PHLT = IPLHT MAX220 2000 ns
Receiver + to - Propagation ‘ ‘ MAX222/232A/233A/242/243 100
Delay Difference (Normal Operation) PHLR = PLHR MAX220 225 ns
Note 3: MAX243 R2puyT is guaranteed to be low when R2)y is = 0V or is floating.
N AXIWV 3
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O) 0Oooood
(Q\ MAX220/MAX222/MAX232A/MAX233A/MAX242/MA X243
>< AVAILABLE OUTPUT CURRENT MAX222/MAX242
< OUTPUT VOLTAGE vs. LOAD CURRENT vs. DATA RATE ON-TIME EXITING SHUTDOWN
= i yF ;M UL =TT T 1 v ] |
8 g N OUTPUT LOAD CURRENT |5 A 1JF CAPS g
I 6 | EITHER v+ OR V- LOADED — 1 F—__ MOWsFRoMVETOv- A Vel o 1r cas )
o : 01LF = ALL CAPS \\[ +5V T
S 4 |Vee=1V ——r ] 9 = 45V ‘
AN = NO LOAD ON £ —_]_] = —
2 2 | TRANSMITTER OUTPUTS g 4 LVge = +5.25V 8 o
N 3 o | (ExcerTMxo20, MAXa33) & e~ =
>< - [ [ [ = | ALLCAPS =
2 2 | V-LOADED NOLORDON Vs 5 7 01nF A S !
< 3 4 0.1pF w1 3 o=t 2 \<—F 117 CaPS
E % Y o] > \\L \ ‘ ‘
; / —— 5 ~ <N\ 0.14F CAPS
,Z/:w LOADED, NO LOAD ON V- v WEV'
-10 4 -10V
0 5 10 15 20 25 0 10 20 30 4 50 60 500ps/div
LOAD CURRENT (mA) DATA RATE (kbits/sec)

4 MAXIMV
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RS-232 /

ABSOLUTE MAXIMUM RATINGS—MAX223/MAX230-MA X241

........................................................................... -0.3V to +6V
.(Vcc - 0.3V) to +14V
............................................................................ +0.3V to -14V
Input Voltages
TIN ceveeeeeeeeeeeeee e e er s en s en s -0.3V to (Vcc + 0.3V)
[T N R +30V
Output Voltages
TOUT “eveeerrreenrreenrreaneeeeseeeesseeessseeessenas (V+ + 0.3V) to (V- - 0.3V)
(20016 1 SN -0.3Vto (Vcc + 0.3V)
Short-Circuit Duration, TOUT «...ooovvviinininiciieieie, 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)....... 941mw

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)........... 727mwW

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).............. 1w

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 i 0°C to +70°C

MAX2 _ B s -40°C to +85°C

MAX2 _ _ M _ e -55°C to +125°C
Storage Temperature Range -65°C to +160°C
Lead Temperature (soldering, 10S) .........ccccceeeiiiiiineennnnns +300°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,

Vce =5V £10%; V+ = 7.5V to 13.2V; Ta = TmIN to Tmax; unless otherwise noted.)

MAXIN

PARAMETER CONDITIONS MIN TYP MAX UNITS
Output Voltage Swing All transmitter outputs loaded with 3kQ to ground +5.0 +7.3 \
MAX232/233 10
Vee Power-Supply Current ';': ':0‘202'*50 o | MAX223/230/234-238/240/241 7 15 mA
MAX231/239 0.4
MAX231 1.8 5
V+ Power-Supply Current mA
MAX239 5 15
MAX223 15 50
Shutdown Supply Current Ta = +25°C pA
MAX230/235/236/240/241 1 10
Input Logic Threshold Low | T)n; EN, SHDN (MAX233); EN, SHDN (MAX230/235-241) 0.8 v
TIN 2.0
Input Logic Threshold High | EN, SHDN (MAX223); 4 Y
EN, SHDN (MAX230/235/236/240/241) :
Logic Pull-Up Current TIN=0V 15 200 HA
Recelvgr Input Voltage 30 30 v
Operating Range
5
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MAX220-MAX249

5V RS-232 /

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 = 1.0uF; MAX231/MAX239,
Vce =5V £10%; V+ = 7.5V to 13.2V; Ta = TmIN to TmAx; unless otherwise noted.)

PARAMETER CONDITIONS MIN TYP MAX | UNITS
Normal operation
SHDN = 5V (MAX223) 0.8 1.2
— o SHDN = 0V (MAX235/236/240/241)
RS-232 Input Threshold Low GA jéf'/ c, \"
cc= Shutdown (MAX223)
SHDN = 0V, 0.6 15
EN =5V (R4|N, R5IN)
Normal operation
SHDN = 5V (MAX223) 1.7 2.4
— o SHDN = 0V (MAX235/236/240/241)
RS-232 Input Threshold High TA _+25 C, \%
Vec =5V Shutdown (MAX223)
SHDN =0V, 15 24
EN =5V (R4|n, R5IN)
RS-232 Input Hysteresis Vcce =5V, no hysteresis in shutdown 0.2 0.5 1.0 \
RS-232 Input Resistance Ta =+25°C, Vcc =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 =-1MmA 35 Vcc-04 \

0V < RouT < Vec; EN = 0V (MAX223);

TTL/CMOS Output Leakage Current EN = Ve (MAX235-241 )

005  +10 | pA

Receiver Output Enable Time . 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,| SHDN = oV tPHLS 4 40 us
CL = 150pF (MAX223) tpLHS 6 40
MAX223/MAX230/MAX234-241, Ta = +25°C, Vcc =5V,
RL = 3kQ to 7kQ, CL = 50pF to 2500pF, measured from 3 5.1 30
N ] +3V to -3V or -3V to +3V
Transition Region Slew Rate Vlius
MAX231/MAX232/MAX233, Ta = +25°C, Vce = 5Y,
RL = 3kQ to 7kQ, C = 50pF to 2500pF, measured from 4 30
+3V to -3V or -3V to +3V
Transmitter Output Resistance Vce = V+ =V-=0V, VouTt = 2V 300 Q
Transmitter Output Short-Circuit +10 mA

Current

6 MAXI N
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MAX220-MAX249

5V

RS-232 /

ABSOLUTE MAXIMUM RATINGS—MAX225/MAX244-MAX249

Supply Voltage (VCEC) -wveeeervrreeeeiniieeeenninns

Input Voltages

RIN cooeeeeeeeeeeeeeeee
TouT (Note 3)..

ROUT creeeererinieieiie e e s

Short Circuit (one output at a time)

TOUTIO GND ..ot
ROUTIO GND...eeeieieeieieeeeeciee e,

............... -0.3V to +6V

-0.3Vto (Vcc + 0.3V)
........................... +25V
........................... +15V

-0.3Vto (Vcc + 0.3V)

................. Continuous
................. Continuous

Continuous Power Dissipation (Ta = +70°C)

28-Pin Wide SO (derate 12.50mW/°C above +70°C) ............. 1w
40-Pin Plastic DIP (derate 11.11mW/°C above +70°C) ...611mW
44-Pin PLCC (derate 13.33mW/°C above +70°C) ........... 1.07W

Operating Temperature Ranges
MAX225C_ _, MAX24_C_
MAX225E_ _, MAX24_E_ _

Storage Temperature Range...............ccccceeeeene -65°C to +160°C
Lead Temperature (soldering,10S) .........cccueeeeiiiiiieennnnns +300°C

Note 4: Input voltage measured with transmitter output in a high-impedance state, shutdown, 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—MAX225/MAX244-MA X249
(MAX225, Vcc = 5.0V £5%; MAX244-MAX249, Vcc = +5.0V £10%, external capacitors C1-C4 = 1uF; Ta = TmIN to TmAX; unless oth-

erwise noted.)

PARAMETER CONDITIONS ‘ MIN TYP MAX | UNITS
RS-232 TRANSMITTERS
Input Logic Threshold Low 14 0.8 Vv
Input Logic Threshold High 2 1.4 \Y
. Normal operation 10 50
Logic Pull-Up/Input Current Tables 1a-1d HA
Shutdown +0.01 +1
Data Rate Tables 1a-1d, normal operation 120 64 kbps
Output Voltage Swing All transmitter outputs loaded with 3kQ to GND +5 +7.5 \
ENA, ENB, ENT, ENTA, ENTB =
Ve, Vour = +15V +0.01 +25
Output Leakage Current (Shutdown) Tables la-1d A
Vee =0V, +001 25
Vourt = 15V - -
Transmitter Output Resistance Vce =V+ =V-=0V, Vout = 22V (Note 4) 300 10M Q
Output Short-Circuit Current VouTt = 0V +7 +30 mA
RS-232 RECEIVERS
RS-232 Input Voltage Operating Range +25 \Y
RS-232 Input Threshold Low Vce =5V 0.8 1.3 \
RS-232 Input Threshold High Vcec =5V 1.8 2.4 V
RS-232 Input Hysteresis Vce =5V 0.2 0.5 1.0 \%
RS-232 Input Resistance 3 5 7 kQ
TTL/CMOS Output Voltage Low lout = 3.2mA 0.2 0.4 \
TTL/CMOS Output Voltage High lout =-1.0mA 35 Vcc-0.2 Vv
o Sourcing Vout = GND -2 -10
TTL/CMOS Output Short-Circuit Current — mA
Shrinking VouTt = Vcc 10 30
Normal operation, outputs disabled,
TTL/CMOS Output Leakage Current Tables 1a-1d, OV < Vout < Ve, ENR. = Voe +0.05 +0.10 HA
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5V RS-232 /

ELECTRICAL CHARACTERISTICS—MAX225/MAX244-MAX249 (continued)

(MAX225, Ve = 5.0V £5%; MAX244-MAX249, Vcc = +5.0V £10%, external capacitors C1-C4 = 1uF; Ta = TmIN to Tmax; unless oth-
erwise noted.)

PARAMETER | CONDITIONS | MIN TYP MAX | UNITS
POWER SUPPLY AND CONTROL LOGIC

o ting Subply Volt MAX225 4.75 5.25 v
erating Su oltage
P g >uppy 9 MAX244-MAX249 45 5.5
MAX225 10 20
No load
Vce Supp|y 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 t0 TMAX 50
Leakage current +1 HA
Control Input Threshold low 1.4 0.8 v
Threshold high 2.4 1.4
AC CHARACTERISTICS
. CL = 50pF to 2500pF, R = 3kQ to 7kQ, Vcc =5Y,
Transition Slew Rate Ta = +25°C, measured from +3V to -3V or -3V to +3V 5 10 30 Vius
Transmitter Propagation Delay tPHLT 1.3 3.5
TLL to RS-232 (Normal Operation), us
Figure 1 tPLHT 1.5 3.5
Receiver Propagation Delay tPHLR 0.6 15
TLL to RS-232 (Normal Operation), us
Figure 2 tPLHR 0.6 1.5
Receiver Propagation Delay tPHLS 0.6 10
TLL to RS-232 (Low-Power Mode), us
Figure 2 tPLHS 3.0 10
Transmitter + to - Propagation )
Delay Difference (Normal Operation) (PHLT - tPLHT 350 ns
Receiver + to - Propagation )
Delay Difference (Normal Operation) tPHLR - TPLHR 350 ns
Receiver-Output Enable Time, Figure 3 | ter 100 500 ns
Receiver-Output Disable Time, Figure 3 | tpr 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, Figure 4 tpT 100 ns

Note 5: The 300Q minimum specification complies with EIA/TIA-232E, but the actual resistance when in shutdown mode or Vcc =
0V is 10MQ as is implied by the leakage specification.

MAXIN 9
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MAX220-MAX249

TRANSMITTER SLEW RATE (V/ps)

RS-232

/

gbooogd

TRANSMITTER SLEW RATE
vs. LOAD CAPACITANCE

18

1
Vee=5V

s N
14 \
N

12 \luF
10

EXTERNAL POWER SUPPLY

CAPACITORS

N

N

40kb/s DATA RATE

8 TRANSMITTERS
\ LOADED WITH 3kQ
N

N

™

s

2

3 4 5

LOAD CAPACITANCE (nF)

10

MAX220-10

MAX225/MAX244—-MAX249

OUTPUT VOLTAGE (V)

OUTPUT VOLTAGE
vs. LOAD CURRENT FOR V+ AND V-
V+ AND V- LOADED nlARE
i EITHER \+ OR |
Ve =5V V-LOADED _|
| EXTERNAL CHARGE PUMP
144F CAPACITORS
L 8 TRANSMITTERS
| DRIVING 5k AND
2000pF AT 20kbits/sec
i i i V-~ LOADED |
- V+ AND V- LOADED———tr —
/4/
V+ LOADED

0 5 10 15

20 25 30 3

LOAD CURRENT (mA)

V4,V (V)

9.0

8.5

8.0

75

7.0

6.5

6.0

55

5.0

TRANSMITTER OUTPUT VOLTAGE (V+, V-)
vs. LOAD CAPACITANCE AT
DIFFERENT DATA RATES

Vec =5V WITH ALL TRANSMITTERS DRIVEN

—

MAX220-12

LOADED WITH 5kQ |

N\

T — !
\\ 10kp/sec\

\\§\\

20kbisec __|
~ |

A\

40kb/sec |

~ 1=

\

60kb/sec — |
\

\\

200kp/§ec

100kb/sec
~

AN

I
ALL CAPACITIORS 1pF

N

0 1 2

3 4 5

LOAD CAPACITANCE (nF)
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+3V
INPUT \
i v

R P R S

OUTPUT ...

' Vee
S50% 0 meeeees /-~ 50%
+--- GND

oUTPUT / . :
H H V- H
' : tPHLR : tPLHR
' ' tPHLS e —> tPLHS
toLHT —> e — — toiT
*EXCEPT FOR R2 ON THE MAX243
WHERE -3V IS USED.
1. 2.
EN
RYOUT  1kQ
RyIN » Vec -2V .
SHDN <l
a) TEST CIRCUIT o
| 150pF
I 1
N INPUT — 3| |
1
1
_»:
i
T
RECEIVER !
OUTPUTS !
L
1 1
P a) TIMING DIAGRAM
b) ENABLE TIMING Voo
+3V &
T — : 10RO
1
—»: < OUTPUT DISABLE TIME (tpRr) 3KQ 50pF
VoH i
------ Vo - 0.5V
1 — —
RECEIVER i Vee - 2V - -
OUTPUTS !
T VoL +0.5V b) TEST CIRCUIT
VoL !
1
1
¢) DISABLE TIMING '
3. 4.

MAXIN
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MAX220-MAX249

5V

RS-232

/

Ula. MAX2450 000000000000

ENT ENR oooo 00ooooo oooo
0 0
0 1
1 0
1 1
O1b. MAX2450 000000000000
_ — ooooooo oooo
ENT ENR 0ooo
TAL1-TA4 TB1-TB4 RA1-RA5 RB1-RB5
0 0
0 1 RAL-RA4 , | RB1-RB4
RAS RB5
1 0
RAL-RA4 , | RB1-RB4
1 1 RAS RB5
Ulc. MAX24cU000O0OOOOO0OODOOO
_ I ooooooo oooo
ENA ENB oooo
TA1-TA4 TB1-TB4 RA1-RA5 RB1-RB5
0 0
0 1 RB1-RB4
RB5
1 0 RAL-RA4
RAS
RAL-RA4 , | RB1-RB4

RA5

RAS

12

MAXI N




5V

RS-232

/

0 1d. MAX247/MAX248/MAX2490 000000000000

ooooooo oooo
MAX247 | TA1-TA4 | TB1-TB4 RA1-RA4 RB1-RB5
ENTA | ENTB | ENRA | ENRB oogoo
MAX248 | TA1-TA4 | TB1-TB4 RA1-RA4 RB1-RB4
MAX249 | TA1-TA3 | TB1-TB3 RA1-RA5 RB1-RB5
0 0 0 0
RBS
0 0 0 ! MAX247
0 0 1 0
RBS
0 0 1 ! MAX247
0 1 0 0
RBS
0 ! 0 1 MAX247
0 1 1 0
RBS
0 ! 1 ! MAX247
1 0 0 0
RBS
! 0 0 1 MAX247
1 0 1 0
RBS
1 0 ! ! MAX247
1 1 0 0
RBS
1 ! 0 ! MAX247
1 1 1 0
RBS
! 1 ! ! MAX247

MAXIN
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MAX220-MAX249

5V

RS-232 /

g

MAX220 MAX249 DC-
DC RS-232

RS-232

4

gobogpobuooobooobogn

MAX220 MAX249 RS-232
+5V + 10V 2
Cl +5v +10v 2
V+ C3
c2 +10VvV -10V V- (07}
V+ V- MAX225 MAX245 247
+10V \V+ -10V V-
V+
V-
V+ V-
EIA/TIA-232E
+5v

MAX222 MAX225 MAX230 MAX235 MAX236
MAX240 MAX241 MAX245 MAX249

V+ V-
V- oV V+ +5V +10V
V+ +10V
C1i
SHDN Ve
V+ VCC
RS-2320000
Vee=+5V 5kQ RS-
232 +8V typ
+5v
EIA/TIA-232E V.28
3kQ VCC:
+4.5V
V+-1.3V V-+0.5V
TTL CMOS
400kQ Ve
(MAX220 )

14

12pA
25pA +15V
8uA typ
MAX220
GND Voo
MAX239

MAX223 MAX225 MAX235 MAX236
MAX240 MAX241

MAX225/
MAX235/MAX236/MAX239 MAX241
TTL/CMOS
1pA
ov Ve + 6V
1pA -0.5V
1kQ
1kQ Vcc+6\/
EIA/TIA-232E
V.28 30V/ps
typ 3kQ  2500pF 24V/us
10V/ps
2. 0ogboooobobodo
googdua
od SHDN|SHDN| EN [EN(R) oooo
X
MAX223 _ _
MAX225 _ _ _
MAX235
MAX236 _ _
MAX240 X
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RS-2320000
EIMTIA-232E V.28 3v
o IC
0.8V 2.4V
EIAMTIA-232E V.28
TTL
+ 25V 000000 MAX222-MAX242[]
5kQ
Vo8 EIATIAD32E MAX222 MAX235 MAX236 MAX240
1 MAX241
MAX223  MAX242
0.5V typ 2
0.2V
25us
CMOS
600ns typ SHDN
MAX241  SHDN
Qoooooooooon MAX242 EN MAX223
BN SHDN MAX241
MAX223 MAX242 MAX245 249 SHDN
IC MAX225 5 5 MAX245
10 8
MAX225/MAX245
ENT
IC
25PA
00000000 (MAX243) s o MAX225
MAX243  MAX232A MAX245 8 ENR
RS-232 2 2 RA5 RB5
1 RA1 RA4 RBL RB4 ENR
CTS RTS
0000000000000000000000
MAX225  MAX245 MAX249
+1.4V -0.8Vv
3
o . ,
MAX243 +1.4V
D RD
DTR DTS CTS
RTS 2
RS-232 EIA/TIA-232E
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MAX220-MAX249

MAX248 8 8 4
ENRA ENRB
a ENTA
ENTB 4
la 1d MAX244 -
ENTA ENTB
MAX246 10 8
2
A ENA MAX249 10 6 4
A 4 ENRA ENRB
B ENB 5
B ENTA ENTB 3
MAX245 A B -
1 RA5 RB5 . ENTA
AB ENA= ENTB
ENB =+5V
20kbps
MAX247 9 8 4
ENRA ENRB doodoogooogn
4
ENTA ENTB 4 > 2>
9 RB5
-z Ve C1 C2
ENTA ENTB “ e

16
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RS-232

/

SVINPUT e

TOP VIEW _II_H -
cs
— T |
|: * :| 1 B Vee 2
Cl+ |1 Vee
16 Cl_,,_,,—S Cl+ 45V TO +10V V+ +10V
v [2] 15] ono ”‘\—4 C1-  VOLTAGE DOUBLER
Co+ 6 -10V
ci-[3 14] Tlour | +10VT0 -10V
] maxam C2= 5]co- VOLTAGEINVERTER | S cq
cor[4]  MAX220  |13] Rin T
MAX232 -
2 [s| wmaxzza  |i2] Riour 400kQ %
V- E l__ll i il TN > Tlout |14
T20u7 [ 7] [10] T2 TTLICMOS RS-232
INPUTS 400kQ OUTPUTS
R2iy IE zl R2out =10 T2IN > T20utr | 7
DIP/SO <]£ Rlout < o RINJ13
CAPACITANCE (UF) TTL/CMOS ésm RS-232
DEVICE Cl C2 C3 C4 C5 OUTPUTS ol o2 = | INPUTS
MAX220 47 47 10 10 47 <—JUJ—o< =
MAX232 10 10 10 10 10 50
MAX232A 01 01 01 01 01
GND =
L5

5. MAX220/MAX232/MAX232A

.
TOP VIEW SV}JNPUT €3 ALL CAPACITORS = 0.1pF
cs5 ) + ) +
— 17
2 vee 3 |+10v
_ . c1—'i_4 Clt  4svTOHIOV s
N.C)EN SHDN 4] C1- VOLTAGE DOUBLER
B e (v eN [1] 0] 1 W
N.C) EN + -
) L o] Fo o Lo} o] Voo CZ_L_{G c2- VOItTll(-)\ZETI?\I;/lE%VTER T
et [2] [17] vee v [s] 15] oo T
v+ cl- Y N
(5] 16] ono L] mamam [i7] T 400k <, (EXCEPT MAX220)
1-
< [s] maxim sl mon ca[s] MA22 f] e 1| Ty > Tou f15
¢+ [s] MAxots ] i e [&) EL +5V RS-232
c2- [ 6] [13] Rigyr v-[7] [14] Riqur INPUTS 400k9% (EXCEPT MAX220) OUTPUTS
R A T20uT |8
T2our [ 8] [11] T2 R2w o 12] 1 13| R1out _ RUN |14
R2in [ 9 10 R2 R2out |10 1] 12
(s 10] Raour [1o 1] 72n TTL/ICMOS RS-232
OUTPUTS INPUTS
DIP/SO SSOP < 10| Roour § 5 Ren|o
~ 1|(N.C)ENY %
( ) ARE FOR MAX222 ONLY. - < SronH<
PIN NUMBERS IN TYPICAL OPERATING CIRCUIT ARE FOR DIP/SO PACKAGES ONLY. GND_=

|I|—

16

MAXIN

6. MAX222/MAX242
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5v RS-232 /

MAX220-MAX249

5V
TOP VIEW 01 I
=
= |?80_| 27
+5V Vec  Vee
400kQ
e TN L
I . =
BNR [ E Ve 45V T10UT
R[> E Vee . 400kQ
_ = 2 >
TiN [ 3] [26] ENT 4 - K o 2
TN ] aaam [z] T 2000 !
RIOUT[5]  MAX225 24] TaIN ”5 - T3IN

<

RoOUT [ 6] 23] TsiN +5
RsOUT [ 7] 22] RooUT TN
RN [ g] [21] RsouT 24 5
RaN [ g [20] RsiN

RiIN [19 [10] RaIN 2 > TolN

>1
K T50UT 8
400kQ2 p
> 17
K T40UT
400k p

=

A A ST $AM T $AAN T

TsOUT

> 16
T0UT 4] 18] Ts0UT B ’
2 » > 15
To0UT @ E T40UT TsOUT
GND [13} 16] Ts0UT 5 < R10UT RalN 10
GND
14 EI TsOUT 5O
SO o< R20UT = RaN <
5kQ
L
;< RsOUT = R3N <3
MAX225 FUNCTIONAL DESCRIPTION
5 RECEIVERS ‘ 5kQ
5 TRANSMITTERS 2 < RAOUT = RN <
2 CONTROL PINS N N
1 RECEIVER ENABLE (ENR) 5kQ
L
1 TRANSMITTER ENABLE (ENT) ReOUT =
21 - * ~ 20
%m
ENR ¢ —
PINS (ENR, GND, Ve, TsOUT) ARE INTERNALLY CONNECTED. >0 2 f EWR GND  GND
CONNECT EITHER OR BOTH EXTERNALLY. TsOUT IS A SINGLE DRIVER. 3 1

7. MAX225
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N

>\"4 RS-232

Tl E Zl Réout +5V
Rlour [8 ] [21] T4 400kQ

R [2] 20] T3 \=21 T4 > Taour |28 )

GND @ E R5ouT

Vee IZ E R5|n* (‘ 8] Rlour R1 a RN |9 <\

45V INPUT
TOP VIEW LoFy | Y
ks
o—_ = L LowF
F | Cl+ Vee 13 ]+
1.0pF 14 +5V 7O +10V V+
”l\? Cl- VOLTAGE DOUBLER
Co+
] +10V T0 -10V 17
V_
LOWF = 16 - VOLTAGE INVERTER —1_ Lo
+5V —L—i
400kQ -
7] T Tlour |2 . )
" > ® Tl —>
T3out E E Thout oV
Tour [2] 27] ron 400kQ
2
200 [E] 2] R I LD }o_ouﬂ_,
R2w [4 ] [25] SHON (SHDN) NS oV RS2
Ragur [5 | MAAXIM [5] ey @) INPUTS 400kQ OUTPUTS
MAX223 20| T3, T3our |1
mnle]  wwxoar 28] R L — 1 —>
T4

+AA

v+ E E C2- 5| Roour - = rwls
C1- |14 15| C2+ -~ <
[14] 15] é’m
e
Wide SO/ <
SSOP LOGIC / g 26] R3our - — R |27 , \ Rs-232
OUTPUTS | ~ ( INPUTS
5kQ
<
22| R4 =
- ouT Ra - R4|N 23<
5kQ
q
. 19] R5out = Rony |18
- RS -
*R4 AND R5 IN MAX223 REMAIN ACTIVE IN SHUTDOWN ésm
o "
NOTE: PIN LABELS IN () ARE FOR MAX241 _ 24 ENEN) SiHDf”\IN 25 o
g GND — )
10

8. MAX223/MAX241

MAXIN

61 EXVIN-OZZXVIN




MAX220-MAX249

5V

RS-232

/

5V INPUT
TOP VIEW 1.0uF
= |7 LOF
8 +
Cl+ vee 9
1.0pF ,F_—Elo o wvTostv VY
.« VOLTAGE DOUBLER
Taour [1] 20] Tour _l:% C2+  +1VTO-10V 13
Tiour [2] [19] o L0uF ==12f -, VOLTAGEINVERTER  V-[—_ Lo
e
T20u7 [ 3] 18] N.C. 45V =
400kQ
2 [4] maam [1] sion s >¢ Tlout |2
Tin[5]  MAX230 [16] T50uT 15V
400kQ
GND E E TAn 4] 72N T20ut |3
> T2 >
Vee [7] 14] T3 +SV§
400kQ
1+ 3
[e] 13] v Tiemos ) 1aftan g o tour |1\ Rs-222
Vi[9 12] c2- INPUTS Iy OUTPUTS
400kQ
cl- |1__0 E C2+ 15| T4y >‘> Tdour |20
45V
. 400kQ
DIP/SO ~19] 5y TSour |16,
L L 2 T5
N.C28] GND 17 ¢ SHDN
Ls
9. MAX230
+5V INPUT
TOP VIEW LOuE +T.5VTO +12V
- 13 (15)
1
e Ve ve 24109
LOuF ) +12V 70 -12V 3
T_Jci- VOLTAGE CONVERTER V- o
\J
. . 5 T LOWF
o[ e ol ] =
: - 10 13
¢ [2] 13] Ve ¢ [2] [15] vec (‘)8 - S Tour y®
v 3] _amam |2 o (2] mman [l e UeMOS +5Y :
oo [4]  WAx23t  |u] T Toour[a]  MAxs [is] Tor it 20D R
Raw [5] [10] Ruy e 5] 12] Run 7 T2y T>2 T20ut |4
R2out E E Rloutr R2our E E Rlout a0 | ay 10 (12
9 | Rlour Ry |10 «
2w [7] 5 ] 1y T2 [7] [10] 1 4—% ’ <
ne. [8] [o] nc.  TTLCMOS 5KQ RS-232
o OUTPUTS INPUTS
SO R2 = R2in |5
6 | R2our <R2 PRLET] EB
5Q
GND =
PIN NUMBERS IN () ARE FOR SO PACKAGE —L12(19)

20

10. MAX231
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TOP VIEW

+5V INPUT

MAXIN

N\
° 2 Tlour
T2 E El R2out > %
+5V
Ty [ 2] [19] Raiy TTL/CMOS 000 RS-232
a1 INPUTS OUTPUTS
out E 1__8| T2our _ 1| T2 T20ut
Rin (4] mmam [u] v- | tour > -
Mo [5| MA3 ] o - < .
MAX233A
GND [ 6| 15] cor TTLICMOS 5Q RS-230
OUTPUTS
vee [7] [12] v+ 1) s OUTPUTS
R2 -
(V+) CL+ E E Cl-(C14) <2 Reour ° R2iy
GND | 9 [12] V- (c21) ponormake ( 88 c1+ 5KQ o+
0 eo CONNECTIONS TO {13 14
(v cs- [1o] 11] c2+ (c2) THESE PINS le cl- —
INTERNAL -10 V- C2-
DIP/SO POWERSUPPLY | | 17| |, o. |20) @
INTERNAL +10v 14 ®)] /1 GND oND
POWER SUPPLY - -
() ARE FOR SO PACKAGE ONLY. it
11. MAX233/MAX233A
+5V INPUT
1.0pF Y
TOP VIEW ke
, — 6 1.0uF
T cu Vee
LouE +5V TO +10V v+
OHFT> 9] VOLTAGE DOUBLER
10
T2 +10V TO -10V y
N4 1.04F VOLTAGE INVERTER -
. Op 11 o
Tiour [1] [16] T30ur [ o7 104F
+5V
o [2] 5] Tiour 400kQ
3] s [ T il >U Tiour
TiN IZ MAX234 1__3| T3N Y
GND [ 5] [12] V- %4001@
Vee E 1__1| c2- ] L ® T>2 T20ur
ci+ [7] [10] c2+ TTLICMOS 5V RS-232
INPUTS 400k OUTPUTS
v+ [g] o] c1-
_13] T3 T:S T3out
DIP/SO +5V
400kQ
L _14] T4n Py T4> Tdout
GND
5
12. MAX234
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MAX220-MAX249

RS-232

TOP VIEW

Tdout E
T3out Iz
Tlout E
T20ut E
R2iy E
R2out E
T2 E
TN E
Rlour E
RLN @
GND [11]
Vee @

NAXIM
MAX235

E R3iN
E R3our
Zl ToIN
[21] ston
[20] EN
E TSout
E Ry
E Rédout
E Tain
E TN
E RSout
E RSy

DIP

TTL/CMOS
INPUTS

TTL/CMOS
OUTPUTS

+5V INPUT
1OpF
+
p— 12
Vee
+5V
400kQ
(8] TN 3 n Tour |3 2
+5V
400kQ
) T2 o T2 T2out |4
+5V
400kQ
st ool e
+5V
400kQ
=16 T4y s 12 Tdout |1
5V
400kQ
T5,

] AL T5 our}io,, )
- R1 N
9] Riogur T o IN 10:

%%Q
<8} Rout e FNIS
r %%Q
<3| Rsour ol P2 o\ psom
INPUTS
0_/ 5kQ
<] Rdour ’_ﬁ —  Ran |18
< %51@
R5 e
\‘14 ouT O Y 13=/
— < 5kQ
20| EN 21
—— SHDN|—=
GND

22
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SV RS-232 /

TOP VIEW +5V INPUT
1.0WF I_y
il
= 0 Lo
10 11 +
CF|o Vee Vit _—,
1.0pF 1 +5V TO +10V
C 2lcr- VOLTAGE DOUBLER
13 15
C2+ V-
LopF = +10VT0 -10V Lo
T ¥ e VOLTAGE INVERTER Tz '™
15V
400kQ
. N
> Tin Py 1 Tlour] 2
PR —>
T3our E E Tdour +5V
Tiour [ 2] 23] Row 400kQ B}
T2 out | 3
T20ut E ZI R2out [l M ® >o—_>
Rin (4] maxcm [21] ston TTL/CMOS 5V RS-232
_ INPUTS 400kQ OUTPUTS
Rlour [5]  MAX236 [20] &
_ 18] T3 T3out | 1
T2y E E Tdin > o >07—>

i [7] 18] T3 45V
400kQ
GND E E R3out
19] T4n T Thout

Vee E E R3N
ci+ [10} 15] v- \ J

Y

V+|1__l %CZ- ~ o 5] Rlour Rl _ R1n 4:\
ci-[12 13] cor
— ést
DIP/SO A
TILCMOS ) <22} -R2our ol e Ron |28\ Rs-232
oUTPUTS INPUTS
e 5k
17| R3our : R3n | 16
S R3 <
e 5KQ
20| En =
e = sionfra
GN

Iloo o

14. MAX236
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MAX220-MAX249

RS-232

/

TOP VIEW

T3out E
Tlout E
T20ut E
RN E
Rlout E
T2 E
Tl E
GND [ 8]
Vee E
c1+ [10]
v a1
c1- [12]

MNMAXIMN
MAX237

E Taour
El RN
Zl R2our
Zl oI
El T5out
E TAN
18] T3
E R3our
E R3iy
15] v-
14] c2-
E C2+

DIP/SO

+5V INPUT
1.0uF |_x
[k
= 9 1.0uF
10 T
F | Vee R
1.0pF 12 +5V TO +10V
T - VOLTAGE DOUBLER
Bl o s
L.OF Lx ] +10V 70 -10V AN
e n] KV VOLTAGE INVERTER - 1.0pF
15V =
% 400kQ
gt REUEEED ) Tourf2 |
+5V —>
400kQ
_ 6] 2 1 T20ut | 3
+5V >
% 400kQ
Tuemos ) 18] Tan g b Taour | 1 <
NPuTS v OUTRUTS
400kQ
_19] T4 ) Taour | 24
+5V —>
% 400kQ
21] T5n Tsour | 20
> . TS5 BNy
f<_5 Rloutr Rl _ Rin | 4 <«
% 5kQ
2 =
TTL/CMOS R2out o LT E
OUTPUTS NPUTS
5kQ
17] R3out : Raw | 16
S R3 <)
5kQ
GND =

1
[oe)

24
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RS-232

/

MAXIN

TOP VIEW
+5V INPUT
1.0uF I_}[
Ik
= \I’/l.OuF
10 c1s Vee MESN
Lo Ji_lz +5V 70 +10V
ME T 2f VOLTAGE DOUBLER
+ K] pom 5
LOyF e +10V 70 -10V V-
T . VOLTAGE INVERTER LOyF
+
+5V ;
400k
.
T20u7 [ 1] 24] T30ur (] LT W Tlour| 2 U
Tiour [2] 2] v o 400kQ
R2iN E zl R3out ™
18] T2 out | 1
Roor [4] amaxian [21] T > ooz >
iy [5]  MAX238 20] Taour TTLICMOS 0060 RS-232
INPUTS OUTPUTS
Riour 6] 19] T3 19 T3 5 T3our | 24
R1N E E T2y +5V
GND [ 8] [17] Raour 400k
Vee E E RaN =21 T4 ° - Tdout 20.
i+ 1o} 15] v- - g
ve [t 14] co-
c1- [12] 13] co+ (< 6| Riour o T
DIP/SO % 5kQ
4 —
¢ R20ut R2 e R2N |3 -
TTL/CMOS 5Q RS-232
OUTPUTS INPUTS
22| R3out r3 N R3|n 23ﬁ
% 5%Q
17] Rdout Ra - R4N 16=
\ J
5Q
GND
8
16. MAX238
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5V RS-232 /

MAX220-MAX249

TP viEw 7.5V T013.2V
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MAX245 FUNCTIONAL DESCRIPTION
10 RECEIVERS
5 A-SIDE RECEIVERS (RA5 ALWAYS ACTIVE)
5 B-SIDE RECEIVERS (RB5 ALWAYS ACTIVE)
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2 CONTROL PINS
1 RECEIVER ENABLE (ENR)

1 TRANSMITTER ENABLE (ENT)

+5V
—*
1uF
-
= 40
Vee
400k0%
17| Tao0UT +5V +5V Tg0UT|23
- 400kQ o
< J
- 3] TagIN o ° TgoIN |37 <
18] Ta30UT +5V +5V TesOUT|22
- 400kQ o
O R P Tenfs
19| Tpg0UT +5V +V TaOUT|22
. 400kQ) !
= 5] TaalN TgaIN |35 P
o 1Ew ENT 39
11 Ra1IN Rg1IN |29
— -
5kQ 5kQ
P 10| Ra1OUT — — RplOUT|30
12| Ra2IN Rg2IN | 28
| —— = -«
5kQ 5kQ
 9fRpour = — RgOUT|31
13| RasIN Re3IN |27
) A3 B3!
5kQ 5kQ
| T — ReOUT|32
2[R ReaNf2s
) Ad B4 .
5kQ 5kQ
 7|Rmour = — ReOUT|33
- -
15| RasIN RpsIN | 25
5kQ 5kQ
. 6] RasOUT — — RgsOUT|34
GND
20

21. MAX245

30

MAXIMN




RS-232

/

TOP VIEW
e 7
a0 [1] o
TN [2] [30]
TN [ 3] 38]
TaaN [ 4] 37]
TagN [5 ] 36]
T (6] pnaximn [2
RaoUT [7]  waxaas |34
Ras0UT [ 8] 33]
Ra0UT [ 9] 32
Ra0UT [10] 51
RuN [11] 30
RN [12] [20]
RegN [13] 28]
RagN [14] [27]
ResiN [15] 26]
Taout [16} 2]
TaOUT [17] 24]
Taz0UT [1] 23]
TagOUT [1] 22]
GND [20] [21]
DIP

MAX246 FUNCTIONAL DESCRIPTION
10 RECEIVERS
5 A-SIDE RECEIVERS (RA5 ALWAYS ACTIVE)
5 B-SIDE RECEIVERS (RB5 ALWAYS ACTIVE)
8 TRANSMITTERS
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MAX247 FUNCTIONAL DESCRIPTION
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MAX249 FUNCTIONAL DESCRIPTION
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PART TEMP RANGE PIN-PACKAGE MAX232AC/D 0°Cto +70°C Dice*

MAX222CPN 0°Cto +70°C 18 Plastic DIP MAX232AEPE -40°C to +85°C 16 Plastic DIP
MAX222CWN 0°Cto +70°C 18 Wide SO MAX232AESE -40°C to +85°C 16 Narrow SO
MAX222C/D 0°Cto +70°C Dice* MAX232AEWE -40°C to +85°C 16 Wide SO
MAX222EPN -40°C to +85°C 18 Plastic DIP MAX232AEJE -40°C to +85°C 16 CERDIP
MAX222EWN -40°C to +85°C 18 Wide SO MAX232AMJE -55°C to +125°C 16 CERDIP
MAX222EJN -40°C to +85°C 18 CERDIP MAX232AMLP -55°C to +125°C 20 LCC
MAX222MJN -55°C to +125°C 18 CERDIP MAX233CPP 0°C to +70°C 20 Plastic DIP
MAX223CAl 0°Cto +70°C 28 SSOP MAX233EPP -40°C to +85°C 20 Plastic DIP
MAX223CWI 0°Cto +70°C 28 Wide SO MAX233ACPP 0°C to +70°C 20 Plastic DIP
MAX223C/D 0°Cto +70°C Dice* MAX233ACWP 0°C to +70°C 20 Wide SO
MAX223EAI -40°C to +85°C 28 SSOP MAX233AEPP -40°C to +85°C 20 Plastic DIP
MAX223EWI -40°C to +85°C 28 Wide SO MAX233AEWP -40°C to +85°C 20 Wide SO
MAX225CWI 0°Cto +70°C 28 Wide SO MAX234CPE 0°Cto +70°C 16 Plastic DIP
MAX225EWI -40°C to +85°C 28 Wide SO MAX234CWE 0°C to +70°C 16 Wide SO
MAX230CPP 0°Cto +70°C 20 Plastic DIP MAX234C/D 0°C to +70°C Dice*
MAX230CWP 0°Cto +70°C 20 Wide SO MAX234EPE -40°C to +85°C 16 Plastic DIP
MAX230C/D 0°Cto +70°C Dice* MAX234EWE -40°C to +85°C 16 Wide SO
MAX230EPP -40°C to +85°C 20 Plastic DIP MAX234EJE -40°C to +85°C 16 CERDIP
MAX230EWP -40°C to +85°C 20 Wide SO MAX234MJE -55°C to +125°C 16 CERDIP
MAX230EJP -40°C to +85°C 20 CERDIP MAX235CPG 0°C to +70°C 24 Wide Plastic DIP
MAX230MJP -55°C to +125°C 20 CERDIP MAX235EPG -40°C to +85°C 24 Wide Plastic DIP
MAX231CPD 0°Cto +70°C 14 Plastic DIP MAX235EDG -40°C to +85°C 24 Ceramic SB
MAX231CWE 0°Cto +70°C 16 Wide SO MAX235MDG -55°C to +125°C 24 Ceramic SB
MAX231CJD 0°Cto +70°C 14 CERDIP MAX236CNG 0°C to +70°C 24 Narrow Plastic DIP
MAX231C/D 0°Cto +70°C Dice* MAX236CWG 0°Cto +70°C 24 Wide SO
MAX231EPD -40°C to +85°C 14 Plastic DIP MAX236C/D 0°C to +70°C Dice*
MAX231EWE -40°C to +85°C 16 Wide SO MAX236ENG -40°C to +85°C 24 Narrow Plastic DIP
MAX231EJD -40°C to +85°C 14 CERDIP MAX236EWG -40°C to +85°C 24 Wide SO
MAX231MJID -55°C to +125°C 14 CERDIP MAX236ERG -40°C to +85°C 24 Narrow CERDIP
MAX232CPE 0°Cto +70°C 16 Plastic DIP MAX236MRG -55°C to +125°C 24 Narrow CERDIP
MAX232CSE 0°C to +70°C 16 Narrow SO MAX237CNG 0°C to +70°C 24 Narrow Plastic DIP
MAX232CWE 0°C to +70°C 16 Wide SO MAX237CWG 0°C to +70°C 24 Wide SO
MAX232C/D 0°Cto +70°C Dice* MAX237C/D 0°Cto +70°C Dice*
MAX232EPE -40°C to +85°C 16 Plastic DIP MAX237ENG -40°C to +85°C 24 Narrow Plastic DIP
MAX232ESE -40°C to +85°C 16 Narrow SO MAX237EWG -40°C to +85°C 24 Wide SO
MAX232EWE -40°C to +85°C 16 Wide SO MAX237ERG -40°C to +85°C 24 Narrow CERDIP
MAX232EJE -40°C to +85°C 16 CERDIP MAX237MRG -55°C to +125°C 24 Narrow CERDIP
MAX232MJE -55°C to +125°C 16 CERDIP MAX238CNG 0°C to +70°C 24 Narrow Plastic DIP
MAX232MLP -55°C to +125°C 20 LCC MAX238CWG 0°C to +70°C 24 Wide SO
MAX232ACPE 0°Cto +70°C 16 Plastic DIP MAX238C/D 0°C to +70°C Dice*
MAX232ACSE 0°Cto +70°C 16 Narrow SO MAX238ENG -40°C to +85°C 24 Narrow Plastic DIP
MAX232ACWE 0°C to +70°C 16 Wide SO * Contact factory for dice specifications.
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PART TEMP RANGE PIN-PACKAGE 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°Cto +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°Cto +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
MAX241CAlI 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
MAX241EAI -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
MAX242MJN -55°C to +125°C 18 CERDIP MAX249EQH -40°C to +85°C 44 PLCC

* Contact factory for dice specifications.
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