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{EHE AL PART TEMP RANGE PIN-PACKAGE
R R MAX220CPE 0°C to +70°C 16 Plastic DIP
R AE VA h i 8
MAX220CSE 0°C to +70°C 16 Narrow SO
e O MAX220CWE 0°C to +70°C 16 Wide SO
%{@ﬁd\;% RS-232 A%5; MAX220C/D 0°C to +70°C Dice*
MAX220EPE -40°C to +85°C 16 Plastic DIP
5 _ XX
% 1A RS-232 M4 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
AutoShutdown Fll UCSP A2 Maxim Integrated Products, Inc. I FiF7 EWE B (&) EHEAFNRIES
WA, ES L) R,
b i
Power No. of Nominal SHDN Rx
Part Supply RS-232 No. of Cap. Value & Three- Active in Data Rate
Number V) 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 v 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 (%4 120 High slew rate, int. caps, two shutdown modes
MAX246 +5 8/10 0 — Yes v 120 High slew rate, int. caps, three shutdown modes
MAX247 +5 8/9 0 — Yes v 120 High slew rate, int. caps, nine operating modes
MAX248 +5 8/8 4 1.0 Yes v 120 High slew rate, selective half-chip enables
MAX249 +5 6/10 4 1.0 Yes v 120 Available in quad flatpack package
M AXIWV Maxim Integrated Products 1
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ABSOLUTE MAXIMUM RATINGS—MAX220/222/232A/233A/242/243

Supply Voltage (VCC) «vevverveeeiieieiieeieeiee i -0.3V to +6V 18-Pin Plastic DIP (derate 11.11mW/°C above +70°C)..889mW
VA (NOtE 1) it (Vce - 0.3V) to +14V 20-Pin Plastic DIP (derate 8.00mW/°C above +70°C) ..440mW
V=(NOEE 1) o +0.3V to +14V 16-Pin Narrow SO (derate 8.70mW/°C above +70°C)...696mW
Input Voltages 16-Pin Wide SO (derate 9.52mW/°C above +70°C)......762mW
TN e -0.3Vto (Vce - 0.3V) 18-Pin Wide SO (derate 9.52mW/°C above +70°C)......762mW
RIN (EXcept MAX220) ....ooiiiiiiiiiiie e +30V 20-Pin Wide SO (derate 10.00mW/°C above +70°C)....800mW
RIN (MAX220)......coiiiiiiiiiiec ..x25V 20-Pin SSOP (derate 8.00mW/°C above +70°C) .......... 640mW
TouT (Except MAX220) (NOtE 2) ..ooviiiiiiiiiiiiiiici +15V 16-Pin CERDIP (derate 10.00mW/°C above +70°C).....800mW
TOUT (MAX220) ... +13.2V 18-Pin CERDIP (derate 10.53mW/°C above +70°C).....842mW
Output Voltages Operating Temperature Ranges
DU T ettt +15V MAX2_ _AC_ _, MAX2_ _C_ .o, 0°C to +70°C
Rout -0.3V to (Vce + 0.3V) MAX2_ _AE_ _,MAX2_ _E__ ., -40°C to +85°C
Driver/Receiver Output Short Circuited to GND......... Continuous MAX2_ _AM_ _, MAX2_ _M_ _ ....-55°C 1o +125°C
Continuous Power Dissipation (Ta = +70°C) Storage Temperature Range ..o, -65°C to +160°C
16-Pin Plastic DIP (derate 10.53mW/°C above +70°C) .842mW Lead Temperature (soldering, 10s) (Note 3) ................... +300°C

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, SHDN or Vcc = 0V.
Note 3: Maximum reflow temperature for the MAX233A is +225°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—MAX220/222/232A/233A/242/243
(Vce = 45V £10%, C1-C4 = 0.1uF, MAX220, C1 = 0.047uF, 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 \
Input Logic Threshold Low 14 0.8 V
) ) All devices except MAX220 2 1.4
Input Logic Threshold High \
MAX220: Vcc = 5.0V 2.4
All except MAX220, normal operation 5 40
Logic Pullup/Input Current SHDN = 0V, MAX222/MAX242, shutdown, 0,01 . HA
MAX220 o -
Vee = 5.5V, SHDN = 0V, VouT = +15V, +0.01 +10
MAX222/MAX242
Output Leakage Current A
_ VouT = £15V +0.01 +10
Vce = SHDN = 0V
MAX220, Vout = £12V +25
Data Rate 200 116 kbps
Transmitter Output Resistance Vce = V+ = V- =0V, Vout = +2V 300 10M Q
- Vourt = 0V +7 122
Output Short-Circuit Current Vout = 0V mA
MAX220 +60
RS-232 RECEIVERS
RS-232 Input Volt O ting R £30 V
- nput Voltage Operating Range MAX220 105
All except MAX243 R2|N 0.8 1.3
RS-232 Input Threshold Low Vce =5V V
MAX243 R2|N (Note 4) -3
) All except MAX243 R2|N 1.8 2.4
RS-232 Input Threshold High Vce =5V V
MAX243 R2|N (Note 4) -0.5 -0.1
2 W AXIW
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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.)

PARAMETER CONDITIONS MIN TYP MAX UNITS
All except MAX220/MAX243, Vece =5V, no 0.2 05 10
hysteresis in SHDN
RS-232 Input Hysteresis vV
MAX220 0.3
MAX243 1
) 3 5
RS-232 Input Resistance Ta = +25°C (MAX220) B 5 kQ
louT = 3.2mA 0.2 0.4
TTL/CMOS Output Voltage Low \
louT = 1.6mA (MAX220) 0.4
TTL/CMOS Output Voltage High lout = -1.0mA 35 Vce -0.2 Vv
L Sourcing VouTt = GND -2 -10
TTL/CMOS Output Short-Circuit Current — mA
Shrinking Vout = Vcc 10 30
SHDN = V¢ or EN = Ve (SHDN = 0V for . N
TTL/CMOS Output Leakage Current MAX222). OV < VouT < Voo +0.05 +10 HA
EN Input Threshold Low MAX242 1.4 0.8 V
EN Input Threshold High MAX242 2.0 1.4 V
Operating Supply Voltage 4.5 55 \
MAX220 0.5 2
No load MAX222/MAX232A/MAX233A/ 4 10
Vce Supply Current (SHDN = Veg), MAX242/MAX243 A
Figures 5, 6, 11, 19 MAX220 12 "
3kQ load both
in MAX222/MAX232A/MAX233A/
puts 15
MAX242/MAX243
Ta = +25°C 0.1 10
MAX222/ Ta =0°Cto +70°C 2 50
Shutdown Supply Current A
PPy MAX242 Ta = -40°C to +85°C 50 "
Ta =-55°C to +125°C 5 100
SHDN Input Leakage Current MAX222/MAX242 +1 A
SHDN Threshold Low MAX222/MAX242 1.4 0.8 V
SHDN Threshold High MAX222/MAX242 2.0 1.4 V
CL = 50pF to MAX222/MAX232A/MAX233/ 5 12 30
2500pF, RL = 3kQ | MAX242/MAX243
- to 7kQ, Voc = 5V,
Transition Slew Rate Ta = +25°C, Vius
measured from | MAX220 1.5 3 30.0
+3V to -3V or -3V
MAX222/MAX232A/MAX233/ 13 35
tPHLT MAX242/MAX243 ' '
Transmitter Propagation Delay TLL to MAX220 4 10 s
RS-232 (Normal Operation), Figure 1 MAX222/MAX232A/MAX233/ 15 35 :
tPLHT MAX242/MAX243 ' ’
MAX220 5 10
Note 4: MAX243 R2pyT is guaranteed to be low when R2|N is = OV or is floating.
M AXI/W 3
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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.)

PARAMETER CONDITIONS MIN TYP MAX UNITS
MAX222/MAX232A/MAX233/ 05 1
tPHLR MAX242/MAX243 )
Receiver Propagation Delay RS-232 to MAX220 0.6 3 s
TLL (Normal Operation), Figure 2 MAX222/MAX232A/MAX233/ 06 |
’[pLHR MAX242/MAX243 '
MAX220 0.8 3
tPHLS MAX242 0.5 10
Receiver Propagation Delay RS-232 to S
TLL (Shutdown), Figure 2 H
tPHLS MAX242 2.5 10
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 (SHDN i iﬂﬁéz(?ﬁémgziiia? 1eu—Fum 250 S
Goes High), Figure 4 ET P ge-pump H
start-up)
Transmitter-Output Disable Time (SHDN MAX222/MAX242,
: toT 600 ns
Goes Low), Figure 4 0.1uF caps
MAX222/MAX232A/MAX233/ 300
Transmitter + to - Propagation Delay . L MAX242/MAX243 s
Difference (Normal Operation) PHLT = IPLHT
MAX220 2000
Recei t0-P tion Del MAX222/MAX232A/MAX233/ 100
eceiver + to - Propagation Delay {PHLR - tPLHR MAX242/MAX243 ns
Difference (Normal Operation)
MAX220 225
HF T (E4F1E
MAX220/MAX222/MAX232A/MAX233A/MAX242/MAX243
AVAILABLE OUTPUT CURRENT MAX222/MAX242
OUTPUT VOLTAGE vs. LOAD CURRENT vs. DATA RATE ON-TIME EXITING SHUTDOWN
10 s 11 ‘ ‘ T 5 +10V = s
6 \?\F fuf ] § ~ OUTPUT LOAD CURRENT |5 T taps % g
6 | ETHER Vs OR V- LOADED e 10 R ([OWSFROMVTOV- 77 Ve 0.1uF CAPS )
! O 1uF = ALLCAPS [~ 5V s
S 4 | Voc==5V W E 9 1 = 45V :
e NO LOAD ON = ) y\\ s —
= 2 | TRANSMITTER OUTPUTS £ g Ve =+5.25V S W
S | (EXCEPT MAX220, MAX233A) < - = o
E v LOA[‘JED NO L‘OAD ON v‘ S 7 o 7T x
o - V- s X >
E 2 ‘ N g 0.1uF Vo= dtsy T F | I P
3 4 0.1uF w— 3 | = = "
6 [ N \\L \ ||
; = — | 5 ~ <IN\ 0.1uF CAPS
“ = V+ LOADED, NO LOAD ON V- . o " I "
0 5 10 15 20 25 0 10 20 30 40 50 60 500us/div
LOAD CURRENT (mA) DATA RATE (kb/s) <
4 MNMAXIW
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ABSOLUTE MAXIMUM RATINGS—MAX223/MAX230-MAX241

........................................................................... -0.3V to +6V
(Vce - 0.3V) to +14V
............................................................................ +0.3V to -14V
Input Voltages
TIN e -0.3Vto (Vce + 0.3V)
RN e +30V
Output Voltages
TOUT ettt (V+ + 0.3V) to (V--0.3V)
ROUT o -0.3Vto (Vce + 0.3V)
Short-Circuit Duration, TOUT «vvvveeeeeeeeeeeieeciiiiieieeee 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 13.383mW/°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)......... 762mW

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

16-Pin CERDIP (derate 10.00mW/°C above +70°C)........ 800mWwW
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)............. 762mwW

Operating Temperature Ranges
MAX2 _ _C o i 0°C to +70°C
MAX2 _ B i -40°C to +85°C
MAX2 __M__ ...-55°C to +125°C
Storage Temperature Range .............ccceevenenn. -65°C to +160°C
Lead Temperature (soldering, 10s) (Note 4) ................... +300°C

Note 4: Maximum reflow temperature for the MAX233/MAX235 is +225°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, Vo = 5V £5%, C1-C4 = 1.0pF; MAX231/MAX239,
Vce =5V £10%; V+ = 7.5V t0 13.2V; Ta = TmiN to Tmax; unless otherwise noted.)

MAXIMN

PARAMETER CONDITIONS MIN TYP MAX UNITS
Output Voltage Swing All transmitter outputs loaded with 3kQ to ground +5.0 +7.3 V
MAX232/233 10
Vce Power-Supply Current ?‘: I—Oigéfc MAX223/230/234—238/240/241 7 15 mA
MAX231/239 0.4 1
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 | Tin; EN, SHDN (MAX233); EN, SHDN (MAX230/235-241) 0.8 %
TIN 2.0
Input Logic Threshold High | EN, SHDN (MAX223); 4 Vv
EN, SHDN (MAX230/235/236/240/241) '
Logic Pullup Current TiIN=0V 1.5 200 pA
Recelvgr Input Voltage 30 +30 v
Operating Range
5
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ELECTRICAL CHARACTERISTICS—MAX223/MAX230-MAX241 (continued)

(MAX223/230/232/234/236/237/238/240/241, Vcc = +5V +£10; MAX233/MAX235, Vo = 5V £5%, C1-C4 = 1.0pF; 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
_ ° SHDN = 0V (MAX235/236/240/241)
RS-232 Input Threshold Low \T/A +25°C, v
cc =9V Shutdown (MAX223)
SHDN = 0V, 0.6 1.5
EN =5V (R4iN, R5IN)
Normal operation
SHDN = 5V (MAX223) 1.7 2.4
- ° SHDN = 0V (MAX235/236/240/241)
RS-232 Input Threshold High Ta = +25°C, Vv
Vee =5V Shutdown (MAX223)
SHDN = 0V, 1.5 2.4
EN = 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, Vo = 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 loyT = -1TmA 35 Vcc-04 Vv
0V = Rout = Vce; EN = 0V (MAX223);
TTL/CMOS Output Leakage Current EN = Ve (MAX235-241 ) 0.05 +10 LA
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,| SHDN = oV tPHLS 40 us
CL = 150pF (MAX223) PLHS 40
MAX223/MAX230/MAX234-241, Ta = +25°C, Vce = 5V,
RL = 3kQ to 7k, CL = 50pF to 2500pF, measured from 3 51 30
N ) +3V to -3V or -3V to +3V
Transition Region Slew Rate V/us
MAX231/MAX232/MAX233, Ta = +25°C, Vcc = 5V,
RL = 3kQ to 7kQ, C| = 50pF to 2500pF, measured from 4 30
+3V to -3V or -3V to +3V
Transmitter Output Resistance Voe = V+ =V-=0V, VouT = =2V 300 Q
Transmitter Output Short-Circuit +10 mA
Current
6 AKX
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MAX223/MAX230-MAX241
TRANSMITTER OUTPUT VOLTAGE (Vox)

TRANSMITTER OUTPUT vs. LOAD CAPACITANCE AT TRANSMITTER SLEW RATE
VOLTAGE (Von) vs. Ve DIFFERENT DATA RATES vs. LOAD CAPACITANCE
85 i s 74 s 120 ; ; g
> TRANSMITTERS g 5 1 TRANSMITTER LOADED .- 425°C g
LOADED / - " - \L/BCAEE+[§3VR el
,RL=3kQ
80 | /] 70 - el 100 \\ C1-C4 = TyF—
’ I | |
1 TRANSMITTER >>(‘ = 90 2 TRANSMITTERS -}
= LOADED / RN = 68 T 160kys o LOADED
= 75 - z 80kb/s /\ = 80 \
= e MITTERS =66 | oo AN = — \R
/ LOADED | 5 70 — \ \N
" A st 64 [-Ta=+25°C | 3 TRANSMITTEM&\ N
0 C1-C4=1uF Vg = +5V 60 LOADED | ! 3
/ TRANSMITTER 6, |3 TRANSMITTERS LOADED A TRANSMHT}\&
4 TRANSMITTERS LOADS = T Ru=ske 50 LOADED O
o LOADED | 34Q 1| 2500pF oo LCICeztr .0 ‘ \
45 50 55 © 0 500 1000 1500 2000 2500 © 0 500 1000 1500 2000 2500
Vee (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. Ve DIFFERENT DATA RATES vs. LOAD CURRENT
-6.0 T s 60 T 3 10 2
ATRANS-  Tp=425C [ Th=+25°C N S—— g
MITTERS ~ C1-C4=1uF |2 62 [~Vgo=45V S 8 N —— z
6.5 LOADED ~ TRANSMITTER | 3 TRANSMITTERS LOADED / 6 Tr = 10500
_ 64 | A=+ A~
\ LOADS = RL=3kQ / Vg = 45V )
20 . N3k 11 2500pF _ U TG / 4 C1-CA = 1uF
\ o ‘ . 2 \
= s = V- LOADED,
S s \\ ™S S 68 [— 1900 / = o |equally -NoLoD | VsLORDED.]
3 1 ~] = 80Kb/s &/ . ON Vs NO LOAD
1 TRANS- 70 |— 20K =, | Lo ONV-
80 | MITTER ~J NS 4
LOADED ; -
OZTRANS 3TRANS \ " //// 5 /1y L
- — " — - ' /—
85 " wimers — miTTers 14 == " - —
o LLOED LOADED 76 0 | £ AL TRANSMITTERS UNLOADED
45 50 55 0 500 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
(1..F CAPACITORS)
V+
M
0
\/_
L— mx
500ms/div
*SHUTDOWN POLARITY IS REVERSED
FOR NON MAX241 PARTS
MAXI/V 7
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ABSOLUTE MAXIMUM RATINGS—MAX225/MAX244-MAX249

Supply Voltage (VCC) «vevverveeeriieieiieeieaee e -0.3V to +6V
Input Voltages

ENRB, ENTA, ENTB........oooiiiiiiiiii -0.3Vto (Vce + 0.3V)

RIN ce e +25V

TOUT (NOE 5) ..o +15V

ROUT oo -0.3Vto (Vce + 0.3V)
Short Circuit (one output at a time)

TOUTIO GND oo Continuous

ROUTTO GND ... 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_ _ oo 0°C to +70°C
MAX225E_ _, MAX24_E_ _ ..o, -40°C to +85°C
Storage Temperature Range -65°C to +160°C

Lead Temperature (soldering,10s) (Note 6) .................... +300°C

Note 5: Input voltage measured with transmitter output in a high-impedance state, shutdown, or Vcc = 0V.
Note 6: Maximum reflow temperature for the MAX225/MAX245/MAX246/MAX247 is +225°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—MAX225/MAX244-MAX249
(MAX225, Ve = 5.0V £5%; MAX244-MAX249, Ve = +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 1.4 0.8 V
Input Logic Threshold High 2 1.4 \
) Normal operation 10 50
Logic Pullup/Input Current Tables 1a-1d Shutdown 001 " HA
Data Rate Tables 1a-1d, normal operation 120 64 kbps
Output Voltage Swing All transmitter outputs loaded with 3kQ to GND +5 +7.5 V
ENA, ENB, ENT, ENTA, ENTB =
VCC,YVOUTY _ 11’5\/ ' +0.01 +25
Output Leakage Current (Shutdown) Tables 1a-1d pA
Vec =0V, +0.01 25
Vout = =15V
Transmitter Output Resistance Vce = V+ =V-=0V, Voyut = +2V (Note 7) 300 10M Q
Output Short-Circuit Current Vour = 0V +7 +30 mA
RS-232 RECEIVERS
RS-232 Input Voltage Operating Range +25 \
RS-232 Input Threshold Low Vce =5V 0.8 1.3 \Y
RS-232 Input Threshold High Vce =5V 1.8 2.4 \
RS-232 Input Hysteresis Vce =5V 0.2 0.5 1.0 V
RS-232 Input Resistance 3 5 7 kQ
TTL/CMOS Output Voltage Low louT = 3.2mA 0.2 0.4 Vv
TTL/CMOS Output Voltage High louT = -1.0mA 35 Vcc-02 Vv
o Sourcing VouTt = GND -2 -10
TTL/CMOS Output Short-Circuit Current — mA
Shrinking VouT = Vce 10 30
TTL/CMOS Output Leakage Current | \ormal operation, outputs disabled, £005 +010| pA
Tables 1a-1d, OV = VouTt = Vce, ENR_ = Ve
8 AKX
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ELECTRICAL CHARACTERISTICS—MAX225/MAX244-MAX249 (continued)

(MAX225, Vce = 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
Operating Supply Voltage MAX225 475 525 v
perating supply Yotad MAX244MAX249 45 55
MAX225 10 20
No load
Vee 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 uA
Control Input Threshold low 1.4 0.8 y
Threshold high 2.4 14
AC CHARACTERISTICS
. CL = 50pF to 2500pF, RL = 3kQ to 7k, Vcc =5V,
Transition Slew Rate Ta = +25°C, measured from +3V to -3V or -3V to +3V 5 10 30 Vips
Transmitter Propagation Delay tPHLT 1.3 3.5
TLL to RS-232 (Normal Operation), ys
Figure 1 tPLHT 1.5 3.5
Receiver Propagation Delay tPHLR 0.6 1.5
TLL to RS-232 (Normal Operation), ys
Figure 2 tPLHR 0.6 1.5
Receiver Propagation Delay tPHLS 0.6 10
TLL to RS-232 (Low-Power Mode), ys
Figure 2 tPLHS 3.0 10
Transmitter + to - Propagation
Delay Difference (Normal Operation) {PHLT - tPLHT 350 ns
Receiver + to - Propagation
Delay Difference (Normal Operation) {PHLR - 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 DT 100 ns

Note 7: 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.

MAXIMN 9
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BT IEFFIE

MAX225/MAX244-MAX249

TRANSMITTER OUTPUT VOLTAGE (V+, V-)

TRANSMITTER SLEW RATE OUTPUT VOLTAGE vs. LOAD GAPACITANCE AT
vs. LOAD CAPACITANCE vs. LOAD CURRENT FOR V+ AND V- DIFFERENT DATA RATES
18 T e 10 z 50 VG = 5V WITH ALL TRANSMITTERS DRIVEN |2
" N\ Vee=5V [§ 5 Moovioon T——7 1 85 L LOADEDWITH5kR |5
— = + - = - —_— [ =
2 10K
= \ 6 i EITHER V+ OR | 80 \\\\\\ 23&32 —
vy \\ EXTERNAL POWER SUPPLY S 4 fygeesy V-LOADED \\ \\\ 7~
= 1 1uF CAPACITORS &, | EXTERNAL CHARGE PUMP 75 N ~ o A0kb)s
= \ = 1uF CAPACITORS s N |
@ 10 S 0 [|-8TRANSMITTERS ~ 70 N 60kb/s — 1
o] \\ 40kb/s DATA RATE 5 DRIVING 5k AND = \ ~
E 8 BTRANSMITTERS { &= -2 [ 2000pF AT 20Kb/s 65 N
Z \LOADED WITH 3ke2 3 4 L V- LOADED \ N
z 6 \\ 6 fveaov LOADED‘ y o0 N 100k08
= 6 v - — 200kb/s 3
4 \\ . )é;/ 55 i‘/ \\
ALL CAPACITIORS 1uF
) 0 —'T' V+ LOADED 50 ul
0 1 2 3 4 5 0 5 10 15 2 25 30 35 0 1 2 3 4 5
LOAD CAPACITANGE (nF) LOAD CURRENT (mA) LOAD CAPACITANCE (nF)
10 MM
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+3V

INPUT \
N oV

S

QUTPUT

tpLHT — > -~

*EXCEPT FOR R2 ON THE MAX243
WHERE -3V IS USED.

1. KX A A

2. $2Hf A % F AL v

&
RYOUT Tk
RxIN » Vo -2V
son —=
a) TEST CIRCUIT l
150pF —
— 43V : — i —— OUTPUT DISABLE TIME (or)
EN INPUT : ' b
| oV j— + 1 |
W R
—»)  @—— OUTPUT ENABLE TIME (iR) o
AT P
RECEIVER ! v 7
QUTPUTS : e

b) ENABLE TIMING

VoL

a) TIMING DIAGRAM

+3V N
T — : 1o
— [« OUTPUT DISABLE TIVE (tog) 3k 50pF
VoH i

lg===mmn Vou - 0.5V
RECEIVER E Ve -2V N -
QUTPUTS :

S— VoL +05V b) TEST CIRCUIT

c) DISABLE TIMING

3. B2 i (B RE-5 55 FINT /7

MAXIMN

4. L3k i i 2 I
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%%1ai/IAX245Eﬂ 5| &

ENT ENR OPERATION STATUS TRANSMITTERS RECEIVERS
0 0 Normal Operation All Active All Active
0 1 Normal Operation All Active All 3-State
1 0 Shutdown All 3-State All Low-Power Receive Mode
1 1 Shutdown All 3-State All 3-State
F1b. MAX245#z 5| HIBL &
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 3-State, RB1-RB4 3-State,
0 1 Normal Operation All Active All Active RA5 Active RB5 Active
All Low-Power All Low-Power
1 0 Shutdown All 3-State All 3-State Receive Mode Receive Mode
RA1-RA4 3-State, RB1-RB4 3-State,
1 1 Shutdown All 3-State All 3-State RA5 Low-Power RB5 Low-Power
Receive Mode Receive Mode

= 1c. MAX246 1= 5| HIEL &

N _ 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 3-State,
0 1 Normal Operation All Active All 3-State All Active RB5 Active
1 0 Shutdown All 3-State All Active | BAI-RA4S-State, |\ e
RA5 Active
RA1-RA4 3-State, RB1-RB4 3-State,
1 1 Shutdown All 3-State All 3-State RA5 Low-Power RAS5 Low-Power
Receive Mode Receive Mode

12

MAXI N
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R 1d. MAX247/MAX248/MAX249= %5 | It &

TRANSMITTERS RECEIVERS
MAX247 | TA1-TA4 | TB1-TB4 RA1-RA4 RB1-RB5
ENTA | ENTB |ENRA |ENRB| COPERATION
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 3-State, 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 3-State All Active
All 3-State, except
0 0 1 1 Normal Operation All Active | All Active | All 3-State RB5 stays active on
MAX247
0 1 0 0 Normal Operation All Active | All 3-State | All Active All Active
All 3-State, except
0 1 0 1 Normal Operation All Active | All 3-State | All Active RB5 stays active on
MAX247
0 1 1 0 Normal Operation All Active | All 3-State | All 3-State All Active
All 3-State, except
0 1 1 1 Normal Operation All Active | All 3-State | All 3-State RBS5 stays active on
MAX247
1 0 0 0 Normal Operation All 3-State | All Active | All Active All Active
All 3-State, except
1 0 0 1 Normal Operation All 3-State | All Active | All Active RB5 stays active on
MAX247
1 0 1 0 Normal Operation All 3-State | All Active | All 3-State All Active
All 3-State, except
1 0 1 1 Normal Operation All 3-State | All Active | All 3-State RB5 stays active on
MAX247
Low-Power Low-Power
1 1 0 0 Shutdown All 3-State | All 3-State Receive Mode Receive Mode

Low-Power All 3-State, except

1 1 0 1 Shutdown All 3-State | All 3-State ) RB5 stays active on
Receive Mode

MAX247
1 1 1 0 Shutdown All 3-State | All 3-State | All 3-State Low-Power
Receive Mode
All 3-State, except
1 1 1 1 Shutdown All 3-State | All 3-State | All 3-State RB5 stays active on
MAX247
M AXI/W 13
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TF 20 B
#B4r: W HEMT 2R DC-DCHL
RS-23242 U4y, DA R RRlkcas

MAX220-MAX249 & 41
FER A . RS-2329Ksh#% .
5kik s HaershlimA

X BE B T IR FE [E ¥ e as

MAX220-MA X249 N #EA P A o7 22, 4%+5v$§?ﬁeﬂa
£10V (Z#), MRS- 232%[&3%%&&11’EEEF B
ok A CUR +5 VAN, 53 v+ 5w c3 b
B +10V; %:/\ﬁ‘%?ﬁ%%ﬁfﬂﬁﬁEﬂ%icﬂ%ﬂov%%ﬁaﬂwﬁ
Himca ERI-10V.

AU +10V (V) FI-10V (V-)Fii i i 35 B/ & 9 HL R
Ty, NANERER (L (2 0T T fE4F R4 ) H
MAX2255 MAX245-MAX247 Bl4h, FAEANTARR A
BB, v+ 5VRERE, BT DU R £ R AR
M3 KT RBE. MV, VoNSNEBHL B LR, R
ANELR MBI R A v, VK T EIA/TIA-232E
UK sh i i o R B /IME £5V I BR i

i FIMAX222. MAX225. MAX230. MAX235. MAX236-
MAX240. MAX241 A K MAX245-MAX249 11 587 T
RERE, Dt V+5 V-l Zh SR B LA . X BB B8R e BT
B, V-BEZRoV, V+BEE+5v. X TIFEEE R 10V
HPFEREL R BE LB v+ 5 (T S 2 (5 PR 3 R ep 2 0k 7 AR
+1OV)MI Y, — @ ANELHHRLCL, It A %20% SHDN
SIMEER Vee, XZFEMERBE T v+ i 3Bk
#Vee-

RS-2325K 758

R AR AR PRE N SkQ I RS-232 86 dF, JFH Ve =
+SVIF, OX 4 R AR R R SRV a8V . 1R
R B PR AF & EIA/TIA-232E MV 28 B3E , % HYE 2R 7
FEREOY TG 00 T RE G2 2 +5v UK Bl i s F R B /M 1 22
R, Hp G 3kQM AEHHRE/IME. Voo = +4.5VELE
e TAEWR B . 25 30T 0K 3h 4% i A e v B2 (v +
-13V)E(V-+0.5V).

i AR AT TTL I CMOS 2. ARl 19 9K 2 45
AN A] DIARERE, ANER. 5V HZER 400kQf A L
P (MAX220 B 4. i B BEKE R 08 A9 3R 3 i
Ui 58 1) A A LT, R A TR IR B AR AR R AR . BR T AR
R A R ST, PR A b B T 6
12pA L. FERBIBIR . = 255 2 ol 25 4 H U545 18 F 1

14

HOUN, WEhaekm o, A RBIRE, ZRET
4 s P U R R LN R (R R 25 A) - i AT
BIRBE 215V . FERBIE T, YR R R B R
8pA. MAX220 RE A ES EHIHBE, T DARRERE A
9K 3 5 it SR R R T, IR AR T A i i
FGNDHE V-

MAX239 HA #ll g = S ML, MTMAX223. MAX225.
MAX235. MAX236. MAX2405MAX241 [RI s H 45320
i AW SR RE e W R . 2 VLB T e i
W = S FE I 2 R e
HE=ZEMFRENEHE T TMAX225/MAX235/
MAX236/MAX239-MAX241), LA TTL/CMOS i
M TR, =880 54, YXBiEHEEmBR
F, WA T E AR

FEARIhFE W BT, Iahasda b e i, Hlsd /T
1pA, [FIBS IR Sk i 2 . IR hatin IR R e 4
AINF1pA, RIE &% & i 3 SOAHIESITEOV £ (Ve +
6V). IKT-05VH, KiEdeH _REMH 2, BA1kQ
IR ST . RIREFIE A DI FF M EH LB KA Ve + 6V,
BA 1kQH BT .

9% s 42 AR BRI LE 30v/ps A, 5 EIA/TIA-232E ]
V28 ML ER — 2. R MAME N SET 24V/ps, 3Q
5 2500pF 714 T 10V/ps -

RS-232# 478
EIA/TIA-232E5 V28 V8 KT 3v i L & A2 5
0, R, RIS EE RN . BWATIRYEE N0V
2.4V, $ZUCESREMD A TTL - T-Hi A, 5 BIA/TIA-
232E5 V28
PRI AT DUR A2 fe i 225V IR R A, FF 8 AR AR
H A 5k QI H A SR IZ P . ISR & V.28 FIEIA/TIA-
232E 5% T4 — Wi A 1R 1 B

=2 EW RN =SS

PART |SHDN|SHDN| EN | EN(R) RECEIVERS
Low [X High Impedance
MAX223 __ | High | Low __ | Active
High | High High Impedance
Low High Impedance
MAX225 | — | — | — |High |Active
MAX235 | Low Low High Impedance
MAX236 | Low _ __ | High Active
MAX240 | High X High Impedance

MAXI N
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Fe o o A (9 SR E 0.5V, FFRTEIPR 0.2V R/
B XHFE, TR AL i AME S T DU AR W A i Bk
AR, BEERAER — @M ARG T . a2
JERRT S8R E h 600ns, -5 ASZIETT [0 TE % -

RIIFE R

MAX223. MAX242 DL &EMAX245-MAX249 B A KT #6
Blorist, T DU C#E A RIBRIRAS, (BRI
F8 . XX EWIEMEE T/EM N AAEW 2. EIKIFE
BT, Rk T DUE o B 2% R 8 A5 5,
HERRS . HTEm BRI HEE . X ERERT
TERGYIFE.

71 TR—MAX243

MAX243 HIMAX232A 512, ME— X 528 TH
MEWAHMAZ ~WRS-232BEG M EARY. XEWKRE
CTS 5RTS H Ml il I Ik sh sl B2, 1 A4 H Wil
15 o A FAASTR] Y B 45 52 42 AN R A 1 4%

WA LA R R A R BRI R A TTBR 20,8V, T A2
+1.4v. HA 2% A 5A TR 50 15 6 22 A 1% B
B A RNIE. HEAW), WEERE N0, R
VFRIETIRES. HH, MAX2431 5% — MR (+1.4V ]
B H T 848 2 (TD 3 RD), 1 61 PR 42 U 2% 5 428 il 2%
(DTR. DTS- CTS. RTS%)i%#.

RS-232 A5 I HA 7~ 5 ¥ FEETA/TIA-232E HLTE 1 L€
KRR A A B AR . X E RS R AWK S
. BB B, ARy S . &
FEL - (4 i 08 0 B T8 15 1O IR R BN . Ok R X R
TGO, b R shel Sk, EREA &
14 1E HL
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FBT—MAX222-MAX242

KWPIRAET, MAX222. MAX235- MAX236. MAX240
SMAX241 W T BB IR ZE AT . 2408 7 Ab T 2 ik
S, MAX2235 MAX242 I A FZ IR 2 AE AR T FE A X
TREETAERS . EXFEREMET, T &2 HA
BRAS, fEEIERT IS INE K2 5ps. RWPRET, Bl
YE R A W ] 1) cMOS AR TA/E. MAX2235 MAX242
I HL A B ISCA (4 RE A 0 (T2 MAX242 2 EN. MAX223
HIEEN), IR A 42 6 5 SHDN (TEMAX241
S SHDN)JC% . Frf HAG#5 1419 SHDN (fE MAX241 H /&
SHDN )t AT DAZE [F32Usc#Rfr S

MAX225 # it 5 RE B s R IES ;. MAX2454 4 10
MR RIEAT . X PUFh S RED A o iy s
HEEMMERES . M4 ENT A WE MG ZHE BT
iF, FLA IR G IF BRI . FEXFRRAT, BEAE
TR 25nA LAY, T B AU AR D AR e i X T PR
TAE, Wahant ot A mBESEEER). MAX225 KT
A 5 WA #B HH ENR A A5 6. MAX245 B 8 MU #:
i ENR S AEE S, 10 578U (RAS 5 RBS) IR
LHEFFAER. YENRIZH S HETE, RAI-RA4PI K
RB1-RB4# A =8 .

A S RZFAEREFEFIN

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

R A =M RS 2fBREFES). =853
T A BAR T #E U (AR 19 508 2 3R ol 2 A A b S
AR Bellohs i RR A um ] e RO =S &
EHRBAWA T/ERS: 2R EX(EFAEROHM=5
(BEM). RiEARERE R A Ao TR d e b= . prf
RIRARPEE AN, SR AW . SRR, A
R RIS 2 TAEFE MR I RE R IOBE S T
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Fla-1dE X TEGPIRE. MAX244 B EHIGIH, Hit
WEE G EXEEF,

MAX246 HA 10 M2 ZR A8 AN she, o P46 51 1,
Sy RS R . A D A (ENA ) N IZ 5 &
B, a4 AR RS AT IR Sh A i A =58 ; R,
B fll 4% il % A (ENB ) 7] LU 44> B M 095K 3 5 5 2l 25
AZEBEA . MEMAX245%, — A AU F1—
BB R (RAS 5 RB) B IR AR EFA . M AM.
B &84 25 FI(ENA = ENB = +5V)i, B85 A
B .

MAX247 2o U R A g AN DR B, i 4 /&I 51
ENRA. ENRBZIZUHHH RES A, 43545 il 4 D Eelicde
fit. ENTA. ENTB & KA H AR A, 2 Bl#H44
IXahas. 5 oMU (RBS)IRAA . % £ ENTA
S5 ENTB 1% 5 BT i A SR =t

MAX248 28 M ZUL AR TS IR Bh A%, W 4 45 .
ENRA. ENRB /& £ I % i BBy A, 40 5145 i 4 4~ 320k

16

#nfiith . ENTA. ENTBJE &L 25 AE R A, 40745 Hl4
NI e A R A AR g %A
ENTA. ENTB W24 & B P 3E A Sebifi=t, [Rlf &
LA =S

MAX249 2 it 10 Mgl 6 IR Bhate, 4 w5
ENRA. ENRB 2 RER A, 20 5l# s s
it . ENTA. ENTB/ZKIE#H AR A, 403l 34>
Xsha%. P RAERARE QWIS . ZaE
ENTA. ENTBY A# 4 & Pt A e, REE &
B S FERBE T, R A R
TAETEARIIFERMRE S, v B 28 20kb/s -

s R

Pl s 0546 1 T 5 D B 5 U0 T AL . 6 ol
PR MBI, Voo MRS C1. Co Bl MR Y F 2
AT, AR T ARSI SR
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SSVINPUT 3
TOP VIEW Ik
C5 1~
N E ; 7 :I 1 — VCCTG )
+11 V
16] Vce 01_,,_,,—3 Cl+ W5V T0 10V V+ +10V
v+ [2] 15] 6nD "\—4 C1- VOLTAGE DOUBLER
% R 6 -10v
ci- 3 1a] Tour & |C +10V 70 -10V V-
] mamam 1 C2 5o~ VOLTAGE INVERTER c4
c[4]  mAx20 1] R o T
MAX232 * -
o [s]  maxza 2] Rour 400k
v- 6] [11] T > 3 >oﬂﬂ,
v
Toour [7] [10] T2n TTL/CMOS 9 RS-232
INPUTS 400k OUTPUTS
Rew [8] 9] Roour )] MY >: Toour |7
DIP/SO
- < 2| Rlour < o RIN |13
CAPACITANGE (y.F) TTL/CMOS ég)kg RS-232
DEVICE C1 C2 3 C4 G5 urRuIS = ol [PV
MAX220  0.047 0.33 033 033 0.33 <—Jtﬂ—o< * IN1® o
MAX232 10 10 10 10 10 5
MAX232A 01 01 01 01 0. Q@
GND =
HEE
5. MAX220/MAX232/MAX232A 71 AL & -5 # 3 T_{F H %
TOP VIEW |iV'NPUT G3 AL CAPACITORS =0.1uF
p ) +
— 17
2 Vee 3
" - S evtomov Y
(NC)EN [T [20] SHON T4 ¢1- VOLTAGE DOUBLER
_ ° ~~ R 5
(N.C) EN[1] 18] SHON ct+ [ 2] [19] Ve o | c§+ ANTOAN V- 7_4/ 10V
o 3] 7] veo v 3] 4] oo ) C2- VOLTAGE INVERTER g04
C1- +5V -
v+ 3] [16] 6ND L] mamam [17] Tor J00kr< (EXCEPT MAX220)
O[] maxim el o c2[s]  mAXEZZ - fig] e 12| Ty > Tiout |15, -
Cr[5]  MAX222  [14] Rty c2- [ 6] [15] Ry - 15V
MAX242 TTL/CMOS (EXCEPT MAX220) RS-232
c2- ] [13] Rigur v-[7 [14] Riour ~ INPUTS 400ke2 OUTPUTS
~ 1] T2 > T20UT |8
V- Iz El TN T2out IE E N.C. > >
T20UTE E 2N RZ\NE El TIN 13| RiouT RN |14 4
R2IN 10| R2 R2out 11] T2 ;i
[ [10] Reour [1o 1] 72 TTL/CMOS é RS-232
0UTPUTS INPUTS
DIP/SO SSOP <10 ReouT § 5 Remlo
~1fnc)En %skg
(') ARE FOR MAX222 ONLY. " S sonkte
PIN NUMBERS IN TYPICAL OPERATING CIRCUIT ARE FOR DIP/SO PACKAGES ONLY. GLVB =
T

Fl6. MAX222/MAX242 5 FIBL & -5 207 T (F H %

MAXIMN
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TOP VIEW

T4IN

N 3> —> 11
ENR [ 28] Voo +5V
ENR | 2 [27] Vo 400kQ
_ > TaIN >
TiN 5] [26] ENT > h K o[
+5V
TN anaxamn [2] TN %400}@ b
RIOUT[5]  MAX225  |[24] TaN 2 - TaN 3 .15
T50UT
RIOUT [g] 23] TsiN +5V% o
400k !
RyOUT
30UT [ 7] [22] RiOUT . T .
RalN [ 3] [21] Rs0UT g VT wouT|
RN [ o [20] RsiN %4001@ )
Ts0UT
RiiN [1g [19] RaiN peg S ML E—1 K‘ ; > 16
nour ] v 2 »- ENT ’ > 15
T20UT [ 12 [17] To0UT T50UT
GND [13] [ 16] Ts0UT 5 < R10UT RilN 10
GND [14] [ 15] T50UT .
SO b ReOUT = RN <
5k
L
7 < RsOUT = RN s
MAX225 FUNCTIONAL DESCRIPTION
5 RECEIVERS ' 5kQ
5 TRANSMITTERS e | BiOUT a1 I
2CONTROLPINS
1 RECEIVER ENABLE (ENR) Sk
L
1 TRANSMITTER ENABLE (ENT) REOUT = AN
21 - . <20
ésm
1| ENR ¢ —
PINS (ENR, GND, Vigc, T5OUT) ARE INTERNALLY CONNECTED. e GND__GND
CONNECT EITHER OR BOTH EXTERNALLY. T50UT IS A SINGLE DRIVER. T3 in
F7. MAX225 5| I B -5 700 T HEL i
18 AKX
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ne. [8] (9] ne.  TTLCMOS 5k RS-232
DIP OUTPUTS INPUTS
R2 =
SO 6 | R2our <R2 o AN]S o
ém
GND =
PIN NUMBERS IN ( ) ARE FOR SO PACKAGE. L 1219)
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TTL/CMOS /7§ R3our e O |18 o \ RS232
OUTPUTS INPUTS
< Flour ﬂ L P
_10] Rsout — Ry |9
¢ RS ny,
— q 5kQ
=14 EN NG 15
GND =
3
B 17. MAX239 51| FIC 25 #4701 1F /A fs
26 AKX

TEL:15013652265 QQ:38537442




http://www.eehome.cn

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

6vcXVIW—-0ccXVIN

+5V INPUT
TOP VIEW LAY
25 = v19 J/1.OMF
¥ C1+ cC 2% |+
1.0uF 27 +5V T0 +10V Vi 6
"l\—ZS C1- VOLTAGE DOUBLER
C2+
F 5V 70 -10V !
100F 2= 29| co- VOLTAGE INVERTER _\|'/1.OMF
+5V E
400k =
7 15] Tin T Tour] 7 >
*SV%mom
4] T2 » T20ut 8 ,
. _ . 5555_5_ . o hd
SESSEESEEES WV 2 00k
TTL/CMOS /37 T3 T3our | 6 RS-232
:F@Qgggvgg_ iNpUTS ) > ° 3 > ( outPUTS
2 g0
N.C.C_1T12 24T INC. 38 Tan T4 T4out | 5
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4 A-SIDE TRANSMITTERS
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MAX245 FUNCTIONAL DESCRIPTION < |ROT = = ReUTI2
10 RECEIVERS Y] G T E
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MAX246 FUNCTIONAL DESCRIPTION
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ENABLE B-SIDE (ENB)
N = a0 — ResOUT|34
N
K22, MAX246 51| BB -5 #7 T 1F LB
MAXIMN 31

TEL:15013652265 QQ:38537442

6vcXVIW—-0ccXVIN



MAX220-MAX249

+5VIHEE . Z1EiERS-232

Ik a5/ mE M As

http://www.eehome.cn

+5V
TOP VIEW =
o
= 40
S _ 1|ENTA ENTB|39
ENTA |I * E Ve > 4V 4BV <
_— IZ 3—_9| o 16 Ta0UT Tg10UT |24 _
A ENTB < >
400ke2
TN [ 3] [38] 75N 2T S > TeiNfs
TaN [4] [37] 7o BV Y
Taah [2] GE 7] Ta0UT TeOUT[23
B3 o =
400k
Res0UT [6] sy mcrmn [ To R b |
RaoUT [7]  MAX247  [34] ResOUT - Ty N
RaaOUT [8] [33] RasoUT B0 TogOUT|22
400k
Rac0UT [9] [32] Re20UT o afman P TeaN|3
RaiOUT [10] [37] Rer0UT - T sy -
ENRA E 3—_0| ENRB B 19] Ta40UT TgaOUT | 21 o
400k
Ruil [12] 29] AN 5{TaaN TaaN |35
RulN [13] 28] Realt  6|ResoUT ResIN | 25
RaaIN [14] [27] RN - «
RagiN [15] [26] RpiN 5kQ
TA10UT @ 2__5| RsIN
TpOUT E 2—_4| Tg10UT 12| Ra1IN Rg1IN |29
Taaout [18] 23] Tgo00T
5kQ
Ta0UT [19] [22] Tg0UT
GND @ E Tp40UT _10|RyOUT ReiOUT|31
13| RaoIN » ¢ ReoIN |28
DIP > ‘
MAX247 FUNCTIONAL DESCRIPTION
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PART TEMP RANGE PIN-PACKAGE PART TEMP RANGE PIN-PACKAGE
MAX222CPN 0°C to +70°C 18 Plastic DIP MAX232AC/D 0°C to +70°C Dice*
MAX222CWN 0°C to +70°C 18 Wide SO MAX232AEPE -40°C to +85°C 16 Plastic DIP
MAX222C/D 0°C to +70°C Dice* MAX232AESE -40°C to +85°C 16 Narrow SO
MAX222EPN -40°C to +85°C 18 Plastic DIP MAX232AEWE -40°C to +85°C 16 Wide SO
MAX222EWN -40°C to +85°C 18 Wide SO MAX232AEJE -40°C to +85°C 16 CERDIP
MAX222EJN -40°C to +85°C 18 CERDIP MAX232AMJE -565°C to +125°C 16 CERDIP
MAX222MJN -55°C to +125°C 18 CERDIP MAX232AMLP -55°C to +125°C 20 LCC
MAX223CAl 0°C to +70°C 28 SSOP MAX233CPP 0°C to +70°C 20 Plastic DIP
MAX223CWI 0°C to +70°C 28 Wide SO MAX233EPP -40°C to +85°C 20 Plastic DIP
MAX223C/D 0°C to +70°C Dice* MAX233ACPP 0°C to +70°C 20 Plastic DIP
MAX223EAl -40°C to +85°C 28 SSOP MAX233ACWP 0°C to +70°C 20 Wide SO
MAX223EWI -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
MAX225EWI -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 -565°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 MAX238ENG -40°C to +85°C 24 Narrow Plastic DIP
HAHNs, S L) AR,
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EMEE )
PART TEMP RANGE PIN-PACKAGE PART TEMP RANGE PIN-PACKAGE
MAX238EWG -40°C to +85°C 24 Wide SO MAX243CPE 0°C to +70°C 16 Plastic DIP
MAX238ERG -40°C to +85°C 24 Narrow CERDIP MAX243CSE 0°C to +70°C 16 Narrow SO
MAX238MRG -55°C to +125°C 24 Narrow CERDIP MAX243CWE 0°C to +70°C 16 Wide SO
MAX239CNG 0°C to +70°C 24 Narrow Plastic DIP MAX243C/D 0°C to +70°C Dice”
MAX239CWG 0°C to +70°C 24 Wide SO MAX243EPE -40°C to +85°C 16 Plastic DIP
MAX239C/D 0°C to +70°C Dice* MAX243ESE -40°C to +85°C 16 Narrow SO
MAX239ENG -40°C to +85°C 24 Narrow Plastic DIP MAX243EWE -40°C to +85°C 16 Wide SO
MAX239EWG -40°C to +85°C 24 Wide SO MAX243EJE -40°C to +85°C 16 CERDIP
MAX239ERG -40°C to +85°C 24 Narrow CERDIP MAX243MJE -55°C to +125°C 16 CERDIP
MAX239MRG -55°C to +125°C 24 Narrow CERDIP MAX244CQH 0°C to +70°C 44 PLCC
MAX240CMH 0°C to +70°C 44 Plastic FP MAX244C/D 0°C to +70°C Dice*
MAX240C/D 0°C to +70°C Dice* MAX244EQH -40°C to +85°C 44 PLCC
MAX241CAl 0°C to +70°C 28 SSOP MAX245CPL 0°C to +70°C 40 Plastic DIP
MAX241CWI 0°C to +70°C 28 Wide SO MAX245C/D 0°C to +70°C Dice*
MAX241C/D 0°C to +70°C Dice* MAX245EPL -40°C to +85°C 40 Plastic DIP
MAX241EAI -40°C to +85°C 28 SSOP MAX246CPL 0°C to +70°C 40 Plastic DIP
MAX241EWI -40°C to +85°C 28 Wide SO MAX246C/D 0°C to +70°C Dice*
MAX242CAP 0°C to +70°C 20 SSOP MAX246EPL -40°C to +85°C 40 Plastic DIP
MAX242CPN 0°C to +70°C 18 Plastic DIP MAX247CPL 0°C to +70°C 40 Plastic DIP
MAX242CWN 0°C to +70°C 18 Wide SO MAX247C/D 0°C to +70°C Dice*
MAX242C/D 0°C to +70°C Dice* MAX247EPL -40°C to +85°C 40 Plastic DIP
MAX242EPN -40°C to +85°C 18 Plastic DIP MAX248CQH 0°C to +70°C 44 PLCC
MAX242EWN -40°C to +85°C 18 Wide SO MAX248C/D 0°C to +70°C Dice*
MAX242EJN -40°C to +85°C 18 CERDIP MAX248EQH -40°C to +85°C 44 PLCC
MAX242MJN -55°C to +125°C 18 CERDIP MAX249CQH 0°C to +70°C 44 PLCC
MAX249EQH -40°C to +85°C 44 PLCC
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