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

¢ SFARAA

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

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

F— RSt
¢ WFFREE. ERESDRIFHINA

= =
g EES
{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
H _ XX
% 1A RS-232 4 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 (E ) FEHIE AR EEE .
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 v 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 AXI/M Maxim Integrated Products 1

AR 30 Maxim 1E A3 SCHOREAY % S0, Maxim AN 813 A7 2 1 22 52 8y L7 A I B R B 5T . VR T T8 1 S0P AT BB AT A S T 4L R
BVRER, INFEEH ML TR E A HEBAYE, 15275 Maxim $2 (k9 3E SUMRUBERE .
ZHEBEERMRIMHBERL, BHEIMaximBEDT: www.maxim-ic.com.cn.
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ABSOLUTE MAXIMUM RATINGS—MAX220/222/232A/233A/242/243

Supply Voltage (VCC) e vveereeeiieieiieeiieie e -0.3V to +6V
V+ (Note 1) (Vce - 0.3V) to +14V
V=(NOEE 1) o +0.3V to +14V
Input Voltages
TN e -0.3Vto (Vce - 0.3V)
RIN (Except MAX220) ...c.oiiiiiiiiiiite e +30V
RIN (MAX220)......coiiiiiiiiiic, .25V
TouT (Except MAX220) (NOtE 2) ...oovvvviiiiiiiiieiiici +15V
TOUT (MAX220) ... +13.2V
Output Voltages
T OUT oo +15V
RouTt -0.3Vto (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 .............ccccooeveene. -65°C to +160°C
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 | N TYP  MAX | uNITS
RS-232 TRANSMITTERS
Output Voltage Swing All transmitter outputs loaded with 3kQ to GND +5 +8 \
Input Logic Threshold Low 1.4 0.8 \
) . All devices except MAX220 2 1.4
Input Logic Threshold High V
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 -
Vce = 5.5V, SHDN = 0V, Vout = £15V, +0.01 +10
MAX222/MAX242
Output Leakage Current HA
_ 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 +22
Output Short-Circuit Current Vourt = 0V mA
MAX220 +60
RS-232 RECEIVERS
RS-232 Input Voltage Operating R 230 v
- nput Voltage Operating Range MAX220 205
All except MAX243 R2|N 0.8 1.3
RS-232 Input Threshold Low Vce =5V \
MAX243 R2|N (Note 4) -3
) All except MAX243 R2|N 1.8 2.4
RS-232 Input Threshold High Voo =5V Vv
MAX243 R2|N (Note 4) -0.5 -0.1
2 N AXI
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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/I\/IAX243, Vee =5V, no 02 05 10
hysteresis in SHDN
RS-232 Input Hysteresis \
MAX220 0.3
MAX243
) 3 5 7
RS-232 Input Resistance Ta = +25°C (MAX220) 5 c - kQ
louT = 3.2mA 0.2 0.4
TTL/CMOS Output Voltage Low V
louT = 1.6mA (MAX220) 0.4
TTL/CMOS Output Voltage High louT = -1.0mA 3.5 Vce -0.2 V
o Sourcing VouTt = GND -2 -10
TTL/CMOS Output Short-Circuit Current — mA
Sinking VouTt = Vce 10 30
SHDN = Vcc or EN = Ve (SHDN = 0V for
TTL/CMOS Output Leakage Current MAX222). OV < VouT < Voc +0.05 +10 LA
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 5.5 Vv
MAX220 0.5 2
No load MAX222/MAX232A/MAX233A/ 4 10
Vce Supply Current (SHDN = V), MAX242/MAX243 A
Figures 5, 6, 11, 19 MAX220 12 g
3kQ load both
inputs MAX222/MAX232A/MAX233A/ 15
MAX242/MAX243
Ta = +25°C 0.1 10
MAX222/ Ta =0°C to +70°C 2 50
Shutdown Supply Current A
PPy MAX242 Ta = -40°C to +85°C 2 50 H
Ta =-55°C to +125°C 35 100
SHDN Input Leakage Current MAX222/MAX242 +1 pA
SHDN Threshold Low MAX222/MAX242 1.4 0.8 Y
SHDN Threshold High MAX222/MAX242 2.0 1.4 V
CL = 50pF to MAX222/MAX232A/MAX233/ 6 12 30
2500pF, RL = 3KQ | MAX242/MAX243
-~ to 7kQ, Vcc = 5V,
Transition Slew Rate T = +25°C, V/us
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 us
RS-232 (Normal Operation), Figure 1 MAX222/MAX232A/MAX233/ e a5
MAX220 5 10

Note 4: MAX243 R2pyT is guaranteed to be low when R2|N is = OV or is floating.

MAXIM 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 us
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 25 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
Rece 10~ P tion Del MAX222/MAX232A/MAX233/ 100
eceiver + to - Propagation Delay {PHLR - tPLHR MAX242/MAX243 ns
Difference (Normal Operation)
MAX220 225
BRI T (4514
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 T T 5 +10V = s
6 \?\F fuf ] § ~ OUTPUT LOAD CURRENT |5 T taps ¥ g
o | emeRv orv-Loroeo \i\K E 10 — FLOWS FROM V+ TO V- = Vs o =
‘ X _ Al ~| 5y 0.1uF CAPS
S 4 | Voo=sbV 0-1uF T 9 S 5y 1
e NO LOAD ON = } y\\ > P
= 2 | TRANSMITTER OUTPUTS Z g Ve =+5.25V & o
S | (EXCEPT MAX220, MAX233A) = P = 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 20 3 40 50 60 500us/div
LOAD CURRENT (mA) DATA RATE (kb/s) <
4 MNAXIW
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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 «vvvvvveeeeeeeeeieieiiiiiiiieeee 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)......... 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)........ 889mw
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 -40°C to +85°C
MAX2 __M__ ...-55°C to +125°C
Storage Temperature Range .............cccccoevnenn. -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, Ve = 5V +5%, C1-C4 = 1.0uF; MAX231/MAX239,
Vce =5V £10%; V+ = 7.5V t0 13.2V; Ta = TmiN to Tmax; unless otherwise noted.)

MAXIM

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—Oigém 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

6vcXVIW—-0ccXVIN



MAX220-MAX249

+5VIRE ., ZiEE

Ik a5/ mE M As

5 RS-232

ELECTRICAL CHARACTERISTICS—MAX223/MAX230-MAX241 (continued)

(MAX223/230/232/234/236/237/238/240/241, Vcc = +5V £10%; MAX233/MAX235, Ve = 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
_ ° 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
_ o 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 louT = -1TmA 35 Vcc-04 \Y
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, Ve = 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

MAXIMN
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BT IEFFIE

MAX223/MAX230-MAX241
TRANSMITTER OUTPUT VOLTAGE (Voh)

TRANSMITTER OUTPUT vs. LOAD CAPACITANGE AT TRANSMITTER SLEW RATE
VOLTAGE (Von) vs. Ve DIFFERENT DATA RATES vs. LOAD CAPACITANCE
85 i - 74 s 120 ‘ ; g
D TRANSMITTERS 5 5  TRANSMITTER LOADED T, - 125°C g
LOADED / = T2 = Seem ]
L=
80 | /] 70 - el 100 \\ C1-C4 = TyF—
’ I | |
1 TRANSMITTER >>(‘ = 90 2 TRANSMITTERS -}
= LOADED / s S 68 I 150ktss \ o LOADED
z 75 B 80Kb/s /\ = 80 \
= 7 wmers | F g | = —— N
s 201015 2 70 L N\
A = 64 |1a=+25°C 3 TRANSMITTE&\\\\
70 P C1-C4=1uF ] Vg =+5V 50 I Loaoen \ 7" N
/ TRANSMITTER 6, |3 TRANSMITTERS LOADED A TRANSMHT}\&
4 TRANSMITTERS LOADS = ' RL=3ke 50 LOADED N
o LOADED | 34Q 1| 2500pF oo LCiCe=tr i ‘ \
45 50 55 0 500 1000 1500 2000 2500 © 0 500 1000 1500 2000 2500
Vee (V) LOAD CAPACITANGE (pF) LOAD CAPACITANCE (pF)
TRANSMITTER OUTPUT VOLTAGE (VoL)
TRANSMITTER OUTPUT vs. LOAD CAPACITANCE AT TRANSMITTER OUTPUT VOLTAGE (V+, V-)
VOLTAGE (Vou) vs. Ve DIFFERENT DATA RATES vs. LOAD CURRENT
-6.0 T s 60 T 3 10 2
ATRANS-  Tp=425C [ Ta=1425°C N S g
MITTERS ~ C1-C4=1uF |2 62 [Vgp =45V E 8 N ]
6.5 LOADED ~ TRANSMITTER | 3 TRANSMITTERS LOADED / 6 Tr = 10500
_ 64 - A=+ A~
\ LOADS = RL=3kQ / Vg = 45V )
20 . 3K | 2500pF oo | CI-C4-1uF /] 4 C1-CA=1uF
\ o ‘ . 2 \
= S s V- LOADED,
S s \\ ™~ = 68 wos __y” = o |equally -NoLoD | VsLOPDED.]
3 1 ~] = 80Kb/s &/ T ON Vs NO LOAD
1 TRANS- 70 20kb/s =, | LoADED ONV-
80 pmiTTER - / N
LOADED 2 4
2 TRANS-___3TRANS ' //// 6 P L=
- — " — - ' /—
85 I wimrers — mimTers T4 == " - —
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)
o V+
P
WJM
\ ;
T
Mrwwmmw V-
L“M s SHW’(
500ms/div
*SHUTDOWN POLARITY IS REVERSED
FOR NON MAX241 PARTS
M AKX/ 7
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ABSOLUTE MAXIMUM RATINGS—MAX225/MAX244-MAX249

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

ENRB, ENTA, ENTB........oooviiiiiiiiii -0.3Vto (Vcc + 0.3V)

RIN ce e +25V

TOUT (NOEE 5) .. +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_ _ oot 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 = OV.
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
Vee =0v, +001 =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 \
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
Sinking VouT = Vce 10 30
TTL/CMOS Output Leakage Current | |ormal operation, outputs disabled, £005 +010| pA
Tables 1a-1d, OV = VouTt = Vce, ENR_ = Vce
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ELECTRICAL CHARACTERISTICS—MAX225/MAX244-MAX249 (continued)

(MAX225, Vce = 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
POWER SUPPLY AND CONTROL LOGIC
Operating Supply Voltage MAX225 475 525 v
perating supply Yotad 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 Threshold low 1.4 0.8 y
Threshold high 2.4 1.4
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 - PLHR 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 V¢ =
0V is 10MQ as is implied by the leakage specification.
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TRANSMITTER SLEW RATE
vs. LOAD CAPACITANCE
18 T
\ Ve =5V
16
Z \
S \
= . EXTERNAL POWER SUPPLY
= 1 1uF CAPACITORS
= \
A 10
e N 40Kb/s DATA RATE
= 38 AN 8 TRANSMITTERS -
z 6 \L\OADED WITH 3k
<
o
= . \\
T~
2
0 1 2 3 4 5
LOAD CAPACITANCE (nF)

10

MAX220-10

MAX225/MAX244-MAX249

OUTPUT VOLTAGE (V)

o & AN o N s~ oo

N
=)

OUTPUT VOLTAGE
vs. LOAD CURRENT FOR V+ AND V-
V+- AND V- LOADED - e
i EITHER V+ OR ™
RV V-LOADED _|
| EXTERNAL CHARGE PUMP
1uF CAPACITORS
L 8 TRANSMITTERS
| DRIVING 5ke2 AND
2000pF AT 20kb/s
L i V- LOADED |
V4 AND V- LOADED
——
— V4 LOADED

0 5 10 15

20 25 30 3

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

—

LOADED WITH 5k |

N

— .
~— " 10kis __|

MAX220-12

NN R~

=~ 20kt/s —]
T~

~ o 0kfs

N

[
60Kb/s —
~

N 100kbys
200kb/s )

s N

ALL CAPACITIORS TuF

N

0 1 2

3 4 5

LOAD CAPACITANCE (nF)
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QUTPUT

tpLHT — > B —> — IpHLT

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

1. KX A A

B2, $2Hf A % F AL

EN

ROUT  1kQ
RN » Vg -2

a) TEST CIRCUIT

| 150pF
EN INPUT ;
I -

—  i@—— OUTPUTENABLE TIME (teg)
L

RECEIVER
OUTPUTS

b) ENABLE TIMING

+3V =

ENINPUT — .
—»~  ra—— OUTPUT DISABLE TIME (tp)

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

RECEIVER
OUTPUTS

VoL

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

c) DISABLE TIMING

SHDN
ov

i«@—— OUTPUT DISABLE TIME (tp7)

Vi

ov

a) TIMING DIAGRAM

10R0

3kQ 50pF

b) TEST CIRCUIT

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

MAXIM

4. L3k i i 25 I 7
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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
F 1b. 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

F1c. MAX24612HI5 | HIEL &

_ __ 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 | BAT-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
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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

MAXIM 13

6vcXVIW—-0ccXVIN



MAX220-MAX249

+5VLE . Z1EiERS-232
IKFhas /W 75

TF 20 B
MAX220-MAX249 0 & 41 #84r 1 WU HLAT 2 DC-DCH
JEEEH A . RS-232KBh#% . RS-232FUA, DA B4R
5k ik aerEHlim A

X BE B T IR FE [E ¥ e as

MAX220-MAX249 N HFA P HLAT 32, K45V RN
10V (B#K), NRS-232W Mt TAE L. 55— 1%
ok A CUR +5VEA NG, 58 v+ 5w c3 b
BI+10V; 5 A F R A 2 +10v 5 A v-Hi
Hca E-10v.

AU 410V (V) FI-10V (V-)Fii i 25 B/ & (19 HL R
Ty, NANEREE G (B 0L T T AEFF 1R 4 ) H
MAX2255 MAX245-MAX247 Bl4h, FAEANTARRR X
BB, v+ 5VRERE, BT DU R £ R AR
(38K RBE. MV, VoNSNEBH SR LR, =
ANER N FF A R R ve. VA& T EIA/TIA-232E
UK oh s i b R B /IME £5V I BR T

i FIMAX222. MAX225. MAX230. MAX235. MAX236-
MAX240. MAX241 A K MAX245-MAX249 E 11 581 T
RERE, D7t V45 V-l SR EEHL B LA L X BB B O BT
B, V-BEZRov, V+BEE+5v. X TIBEREER 10V
HPEREL R B LB v+ 5 (T S 2 (5 T PR S R e 2 0k 7 AR
+1IOVHMN ], — @ AR EZEBRACL, I HW00% SHDN
SIMEER Vee, XZF HERBE T v+ i 58
#Vee-

RS-2325K 758

AR AR AR PR N SkQ Y RS-232 86 dy, JFH Ve =
+SVIF, BX 4 R AR R i SRV a8V F 1R
R % AR T & EIA/TIA-232E RV 28 B, %ML BRAE i
FEREY NG D0 T REG2 5 2 &5 v UK Zh i s F s fi/ME 1 22
R, Hp G 3kQM AEMHRE/IME. Vee = +4.5VELE
em TAEWR B . 25 30T 0K 2h 4% i A e v B2 v+
-13V)E(V-+0.5V)-

AR AT TTL A CMOS B . ARl 19 9K 3 45
AN DIARERE, ANERN. 5V HZER 400kQf A L
P (MAX220 B 4. b ir e BEKE R (8 A9 3R 3 i
vy R 1 AR, TR O i R IR S AR R RAHEY . BR T AR
R B AR AR ST, PR R A i e FELIE T R
12pA L. FERBIBIR . = 255 20 ol 25 4 H U548 18 F 7

14

BN, WshdehmdiocH, HFHEARHRES, ZRET
) U R U0 A LA (B R (A 25 A) - it T
WK H 215V . FERBIBIA T, F R AL R R
8pA. MAX220 RE# P HE EHIHLBE, T DURRER A
{1 5K 2 i i L 9 T A AR T, T R AR D A A i O
B GNDH V-

MAX239 A g = S H L, MMAX223. MAX225.
MAX235. MAX236. MAX2405MAX241 [Al i B4 821k
A SRR W d . R UL T el i i S B
WSS = A4 X A A B S T S
HE=ZEMFREENEH T TMAX225/MAX235/
MAX236/MAX239-MAX241), #ZUIL# TTL/CMOS i
AT R, =88, FA, YRBiEH & &R
F, WA T E AR

FEARIhFE R W BT, IR shasda il e b, HsR /T
1pA, [FIBS IRk i 2 . IR h ki R R a4
AINTF1pA, RIE & % & i 3 ARSI TE OV 2 (Ve +
6V). IKT-05VH, KiEdH REMH 2, BA1kQ
FRIKBEST . RIREFIE A DI E RO EI KA Ve + 6V,
BA 1kQ# BT .

9K s 4B R BRI LE 30v/ps A, 5 EIA/TIA-232E ]
V28 BB AR — B, R MIE Ry SHT 24V/ims, 3Q
52500pF 7148 T 10V/ps -

RS-232# 478
EIA/TIA-232E5 V28 HliEH KT 3v L 2 A2 5
0, HIL, AR AE M. BATTRKE 0.8V
2.4V, $ZUCESREMD A TTLH T-Hi A, 5 BIA/TIA-
232E5 V.28 H-F.

BRSO AT DUR A2 B i3 205V O JE A, TR AR AR
H A 5k QM ASHIZ P . ISR & V.28 FIEIA/TIA-
232E 5% T4 — 2l b S 1R 1 B

=2, RN RN =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
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Fe o o A (Y SR E 0.5V, FFRTEIAR 0.2V R/
. XHE, TR i AME S T DU AR W R i Bk
AR, BEERAER — @M ARG T . a2
JERRT S8R E ) 600ns, -5 A IR 7 [0 TC % -

RIIFE R

MAX223. MAX242 DL EMAX245-MAX249 A KU #6
BllorisX, T DU C#E A RIBRIRAS, (BAR i A I
F8 . XX M EE T/EM N AW 2. ERIFE
BT, R8T DUE I B 2 R s A5 5,
HERRS . HTEm BRI X ERERT
B RGN,

71 TR—MAX243

MAX243 HIMAX232A 51 e Z, ME— X 528 TH
MEWATAZ ~MRS-232BEGHMEMRY. XEKRE
CTS 5 RTS H = Hl L T I Ik sh ol B =S, 1 A4+ Wil
5. A TR Y 48 5% 2 AR R 9 1% &

WA LA R R A A U AR A TTBR 20,8V, T A&
+1.4V. FUA 2% A 5A URYR 3 50 5 6 22 A i
B A RNIE. HFERAW, WEEREN N, R
WRIE R . HH, MAX243 10 57 — MRS (+1.4V ]
B T #5426 (TD 5 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 BT . X ERE B A IS N
i, B UK R, BRI hEET. &
PP~ 1) i 1 0 20 B AT A 1O #5 Lk R RE BN . ol R X
oL, LI IR sha Sk, HEAA &
[ IE HLE -
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FB—MAX222-MAX242

KWPIRAET, MAX222. MAX235- MAX236. MAX240
5MAX241 WA B A 25 . 24008 b T SR ik
AEF, MAX223 5 MAX242 19> H2UC# 75K D FE A X
TREETAERS . FEXFEREMT, T i 2R A
BRAE, (RHIERE NS K2 5ns. REPRAET, il
1E A i Bl B eMOS A gr TAE. MAX2235 MAX242
I HL A BSR4 RE 0 A 0 (T MAX242 /2 EN. MAX223
HUEEN), 4RI I 2 6 5 SHDN (TEMA X241
JESHDN)JC K . fr A HAt#% {41 SHDN (fE MAX241 H /&
SHDN )t 7] LA [E 2205025 i

MAX225 #4540 KB A5 N RIS ;s MAX2454 (5 10
AN ZWERFI N K ik . X PUFR AR R #B A b S i Bl 2
HEEMmERER . YENT WA mERAZEEF
IF, FeT AR e PR I g ey . X AR, HIER
TR 25nA LAY, T H RIS AR AR D AR e X T PR
TAE, Wahanthdt A mBESEEER). MAX225 K
A5 AR B ENR A A IS 6. MAX245 1) 8 I #%
i FHENR B AFE S, 10 5 78S U (RAS 5 RBS) IR
KHEFAEN. BYENRIZHE B TE, RAI-RA4DI K
RB1-RB4# A =75 .

A S RZFAEREFEFIN

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

B A = TR 2EBIRERE AR =83k
FY A BAR T #EHE U (AR 19 500 2 =R ol 2 (i #n b S R
AR Bellode R A a1 ] e RO =S, &
EREAMMIERS: 2ELAR(EFAROM=ZE
(M. RiEAERE R A A g R dI b= . irf
RIETREEE NS, SRt A=, SR, &
RO A TAEAE MR I RE IO T .
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Fla-1dE X TEGPIRE. MAX244 B EHIGIH, Hit
WEE G EXEEF,

MAX246 HA 10 M ZWRZR A8 NI ShR, o U465 1,
Sy RS AR R . A DU A (ENA ) N B 5 & T
N RN 1 iR e L L i v N = W i 2
B 4% il % A (ENB ) 7T LA 44> B M 1) 3K 3 5 32l 28 i
AZBEAL. MAEMAX2459, — A~ A MG E USRS F—
BB #R (RAS S RBS) M IR AR B AR, A,
B &84 25 FI(ENA = ENB = +5V)i, B84 3E A
B

MAX247 2o M ZUAR T8 IR Bh A%, W 4 45 .
ENRA. ENRB /IS RES A, 4354 il 4 e lice
fi. ENTA. ENTBZ&KEARH AR A, 2 Bl#Hl 41
IXshas. 5 oMU (RBS) LA R . i £ ENTA
5 ENTB 418 45 i HL P 1F A Wt

MAX248 28 M ZULAR T8 N IK Bh A%, W 445 .
ENRA. ENRB /& £ i % i BBy A, 40 5145 i 4 4~ 320k

16

#afith . ENTA. ENTBJE &L 25 (HAER A, 437464
NIKBhAE . ERFR A RAE SRR . A
ENTA. ENTBYJ A# 4 & P E A e, RIn A&
A =S .

MAX249 2 fit 101U ER Fl 6 N IR BhER , A 4= 51 A
ENRA. ENRB 2 RER A, 20 5l s s
it . ENTA. ENTB/ZKIE#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 38 20kb/s -

N EES
Pl s P 0546 1 T 5 D B 5 U0 T AR . 6 oL
PRI AT, Voo MTRLRS C1. Co Bl MR L 2
AT, AR T ARSI S R
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45V INPUT
TOP VIEW H
e5 I—E
. \— — 16
Cl+ |1 v 1 Vee 2
[1] [16] Ve o T ! Y
v [2] [15] 6N B30T VOLTAGE DOUBLER
2 ] 6§ -0V
-3 14| Tlour _|C AVTO-10V
] maxim [ 027 5l co- VOLTAGEINVERTER | ¢4
ca: [a]  mAxa20  [1s] Rin - T
MAX232 + =
o [s| maxson |2l Riour 400k
v-[g] [11] i T 31 Tour i,
5V
T2our [7] [10] Ton TTL/CMOS * RS-232
INPUTS 400kQ OUTPUTS
Rew [8] 9] Roour Rl ALY >: Toour |7

RS-232
INPUTS

CAPACITANGE (y.F) TTL/CMOS

DIP/SO

- < 2| Rlour o RIN |13
DEVICE Ci C2 C3 C4 G5 WP = s
MAX220  0.047 0.33 033 033 0.33 <—Jkﬂ—o< * IN1® o
MAX232 10 10 10 10 10 é

MAX232A 01 01 01 01 01 ke
GND
115
5. MAX220/MAX232/MAX232A 5 VL B -5 #478 T (F %
VNPT
TOP VIEW * G3 AL CAPACITORS =0.1uF
|—' ) ¥
— 17
2 VCe 3
I - S evtomov Y
(NC)EN [ [20] SHON T 4] ¢1- VOLTAGE DOUBLER
_ ° - R 5
(N.C) EN[1] 18] SHON ct+ [ 2] [19] Ve o | E? AWTOV - 7_\1/-10v
5} C2- voLTAGE INVERTER c4
ot [2] [17] vec v+ [5] 1] cno T
C1- +5V -
v+ [ [16] GND L] mamxam [17] Tor 400k < (EXCEPT MAX220)
- [4] i [1s] Tour c2e[5] MAX222 [y ne. 2] TN Tiout |15
MAX242 > . >o——>
e [5]  MAX222  [aa] R c2- [6] [15] Ri 9V
o [5] MAX242 ] TTL/CMOS ook S, (PCEPT MAY20) RS-232
-6 [13] Riour v-[7 [14] Riour~~ INPUTS e ol M LT
_ IN > ouT
V- Iz El TN T2out IE E N.C. - hd >
T2out E E 2N R2iN E El TN 13| R1gut RN |14
Raw [9] [10] R2 Raout [10] [11] 2 ! -
IN ouT IN
TTL/CMOS éSkQ RS-232
OUTPUTS < INPUTS

(') ARE FOR MAX222 ONLY.
PIN NUMBERS IN TYPICAL OPERATING CIRCUIT ARE FOR DIP/SO PACKAGES ONLY. GND

DIP/SO SSOP < 0] R2out § R2IN |9
1|(N.C)ENS §5k

Bl6. MAX222/MAX242 5| FIBL & -5 247 T (F Hi %
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MAX220-MAX249

TOP VIEW e

+5V Vec  Vee
400kQ
N 3 mour|[
ENR [ 28] Voo 5V 1
e 400k

ENR | 2 27| Vee I

_ ° 2 >
T4IN E 26| ENT 4 - o o K T0uT » 12
TIN[4] anmam [2] T %400;@ '

R10UT E MAX225 E T4N ” - T3IN 3 -5
T30UT
RIOUT [g] 23] TsiN +5V% ’
400k2 Y

RaOUT [ 7] [22] RiOUT TN
RN 3] [21] RsoUT ar P K T
RaN [ o [20] RsiN %4001@ )

Ts0UT
RN [10] [19] RN ne— N3 > 16
ToUT [ 18] Ts0UT BT !

26— > 15
T20UT [ 12 [17] To0UT Ts0UT
GND [13] [16] Ts0UT - < R1OUT RN g
GND [14] [15] Ts0UT .
o) o RoOUT = RN <
5kQ
L
< RsOUT = RN <
MAX225 FUNCTIONAL DESCRIPTION
5 RECEIVERS . 5kQ
5 TRANSMITTERS =
< RyQUT S R |
2CONTROLPINS
1 RECEIVER ENABLE (ENR) Sk
<
1 TRANSMITTER ENABLE (ENT) REOUT = RN
21 < . <20
éSkQ
1| ENR ¢ —
PINS (ENR, GND, Vcc, Ts0UT) ARE INTERNALLY CONNECTED. >t 2] W GND_ GND
CONNECT EITHER OR BOTH EXTERNALLY. TsOUT IS A SINGLE DRIVER. 73 T

7. MAX225 51 JIBC &5 #700 T (F H 7%
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5V INPUT
TOP V|EW 1.0p.F l_x
) +
12 = i \Lm F
Cl+ Voe 13 [+ M
1.0uF 14 +5V 10 +10V V+
”I\? C1- VOLTAGE DOUBLER
C2+
| +10V 10 -10V L
100F 2= 16| co- VOLTAGE INVERTER —1_ 0
+5V :LE-
400kQ -
- f= 7] T )l T>1 Tlour|2 )
T3out |I E T4dout +5V
T1OUT E 2_—7| R3|N 400kQ
T2
T20ut E EI R3out > 6] T2 ® >0—OUT3—>
Ra [ 4] 25] SHON (SHDN) - +5Y N
R20uT E INAXI 2_—4| N (m) INPUTS 400k OUTPUTS
MAX223 20] T3 T3our |1
T2IN E MAX241 E Rdjn > N_ o T3 CIH LN
T [7] E Rdour~ +5V
Riour 8 [21] T4, %40{»@
Riy E Z_—OI T3 =21 Thn ® T4 Thour ﬁ»
N J
GND [10] 19] Rsour-
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ENABLE RECEIVER A-SIDE (ENTA)
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+5VHLE . %18 RS-232
IKFhas /B 7S

ERIEE (L)
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
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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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