MAX232

RS Maxim 1EFIESCHRHY L

78
MAX220-MAX?249 R 5| LW shaf /W e, &8 EIA/TIA-
232BRA K v 28/V 24 B OBt THETER M 12V
E@“dﬁﬁ@fiﬁﬁ .

RS S RE, XEH T HMKIFE
5% W7 55 3R] LLOKE B #E /N E Sspw BLN . MAX225.
MAX233. MAX235 Ll & MAX245/MAX246/MAX247
AN EANE T, R T LR AR AR T ARA BRI
M .

M AXIWV

+5VALE . %18 RS-232
IKFhas /w5

#—
R

¢ WFREBE. £RESDRIPFIA
MAX3222E/MAX3232E/MAX3237E/MAX3241E/
MAX3246E: +3.0VE+55V. KIIFE. EEFIL
1Mbps. FIAMA0.1uFEEAESSHEIER
RS-232 I & 7% (MAX3246EIRLUCSP™ET3E).
¢ SFRAARNA
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B AutoShutdown™IIBERI 745 i RS-2320
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EES
TR PART TEMP RANGE __ PIN-PACKAGE
(R T RE IR I e 2% MAX220CPE 0°C to +70°C 16 Plastic DIP
MAX220CSE 0°C to +70°C 16 Narrow SO
2 M e s 5 -
MAX220CWE 0°C to +70°C 16 Wide SO
FL I L RS-232 R EGE MAX220C/D 0°C to +70°C Dice*
£ 4 RS-232 [ 2% MAX220EPE -40°C to +85°C 16 Plastic DIP
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 b7 EWIER (8)EXFFNRIESE
HUTHRE, FE L) R,
i
Power No. of Nominal SHDN Rx
Part Supply RS-232 No. of Cap. Value & Three- Active in Data Rate
Number [\))] Drivers/Rx_Ext. Caps (pF) State SHDN (kbps) Features
MAX220 +5 2/2 4 0.047/0.33 _No — 120 Ultra-low-power, industry-standard pinout
MAX222 +5 2/2 4 0.1 Yes — 200 Low-power shutdown
MAX223 (MAX213) +5 4/5 4 1.0(0.1) Yes v 120 MAX241 and receivers active in shutdown
MAX225 +5 5/5 0 — Yes (4 120 Available in SO
MAX230 (MAX200) +5 5/0 4 1.0(0.1) Yes — 120 5 drivers with shutdown
MAX231 (MAX201) +5 and 2/2 2 1.0(0.1) No — 120 Standard +5/+12V or battery supplies;
+7.5t0 +13.2 same functions as MAX232
MAX232 (MAX202) +5 2/2 4 1.0(0.1) No — 120 (64) Industry standard
MAX232A +5 2/2 4 0.1 No 200 Higher slew rate, small caps
MAX233 (MAX203) +5 2/2 0 — No — 120 No external caps
MAX233A +5 2/2 0 — No — 200 No external caps, high slew rate
MAX234 (MAX204) +5 4/0 4 1.0(0.1) No — 120 Replaces 1488
MAX235 (MAX205) +5 5/5 0 — Yes — 120 No external caps
MAX236 (MAX206) +5 4/3 4 1.0(0.1) Yes — 120 Shutdown, three state
MAX237 (MAX207) +5 5/3 4 1.0(0.1) No — 120 Complements IBM PC serial port
MAX238 (MAX208) +5 4/4 4 1.0(0.1) No — 120 Replaces 1488 and 1489
MAX239 (MAX209) +5 and 3/5 2 1.0(0.1) No — 120 Standard +5/+12V or battery supplies;
+7.5t0 +13.2 single-package solution for IBM PC serial port
MAX240 +5 5/5 4 1.0 Yes — 120 DIP or flatpack package
MAX241 (MAX211) +5 4/5 4 1.0(0.1) Yes — 120 Complete IBM PC serial port
MAX242 +5 2/2 4 0.1 Yes 200 Separate shutdown and enable
MAX243 +5 2/2 4 0.1 No — 200 Open-line detection simplifies cabling
MAX244 +5 8/10 4 1.0 No — 120 High slew rate
MAX245 +5 8/10 0 — Yes v 120 High slew rate, int. caps, two shutdown modes
MAX246 +5 8/10 0 — Yes 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
MAXIM Maxim Integrated Products 1
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ABSOLUTE MAXIMUM RATINGS—MAX220/222/232A/233A/242/243

Supply Voltage (VCC) -vvvvevveeeiiiiiiiieiieeee -0.3V to +6V
Va (Note 1) .o (Vcc - 0.3V) to +14V
V= (NOE 1) i +0.3V to +14V
Input Voltages
TN e -0.3Vto (Vcc - 0.3V)
RIN (Except MAX220) ... +30
RIN (MAX220)......oooiiiiiiiiiiiic ..x25V
TouT (Except MAX220) (NOtE 2) ..ovvvoiieiiiiieiieicece +15V
TOUT (MAX220) ... +13.2V
Output Voltages
T OU T e et +15V
ROUT o -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__
MAX2_ _AE_ _, MAX2_ _E

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

MAX2_ _AM_ _, MAX2_ _M_ _ ...-55°C to +125°C
Storage Temperature Range ...............cccceeeen, -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 MAX225_WI and MAX233A_WP is +220°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 = +5V £10%, C1-C4 = 0.1uF, MAX220, C1 = 0.047uF, C2-C4 = 0.33pF, Ta = TMIN to TmaX, unless otherwise noted.)

PARAMETER | CONDITIONS | MmN 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 \
) } All devices except MAX220 2 1.4
Input Logic Threshold High \
MAX220: Ve = 5.0V 2.4
All except MAX220, normal operation 5 40
Logic Pullup/Input Current SHDN = 0V, MAX222/MAX242, shutdown, 001 iy HA
MAX220 o -
Vce = 5.5V, SHDN = 0V, Vout = £15V, +0.01 410
MAX222/MAX242
Output Leakage Current pA
_ VouTt = +15V +0.01 +10
Vce = SHDN = 0oV
MAX220, VouT = £12V +25
Data Rate 200 116 kbps
Transmitter Output Resistance Vce = V+ = V- =0V, Vout = =2V 300 10M Q
o Vout = 0V +7 +22
Output Short-Circuit Current Vout = 0V mA
MAX220 +60
RS-232 RECEIVERS
RS-232 Input Voltage Operating R =30 v
- nput Voltage Operating Range MAX220 o5
All except MAX243 R2|N 0.8 1.3
RS-232 Input Threshold Low Vce =5V \
MAX243 R2 N (Note 4) -3
i 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 AXI/W
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ELECTRICAL CHARACTERISTICS—MAX220/222/232A/233A/242/243 (continued)
(Vce = 45V £10%, C1-C4 = 0.1pF, MAX220, C1 = 0.047uF, C2-C4 = 0.33pF, Ta = TmIN to TMmAX, unless otherwise noted.)

PARAMETER CONDITIONS MIN TYP MAX UNITS
All except MAX220/MAX243, Vcc = 5V, no
o 0.2 0.5 1
hysteresis in SHDN
RS-232 Input Hysteresis v
MAX220 0.3
MAX243 1
. 3 5
RS-232 Input Resistance Ta = +25°C (MAX220) 3 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 3.5 Vcc-0.2 vV
o Sourcing VouTt = GND -2 -10
TTL/CMOS Output Short-Circuit Current — mA
Shrinking VouT = Vce 10 30
SHDN = Vcc or EN = Vcc (SHDN = 0V for
TTL/CMOS Output Leakage Current MAX222), OV < VouT < Voo +0.05 +10 uA
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 = Vce), MAX242/MAX243
i pA
figures 5, 6, 11, 19 MAX220 12
3kQ load both
inputs MAX222/MAX232A/MAX233A/ 15
MAX242/MAX243
Ta = +25°C 0.1 10
MAX222/ Ta =0°Cto +70°C 2 50
Shutdown Supply Current A
PRy 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 \
CL = 50pF to MAX222/MAX232A/MAX233/ 6 12 30
2500pF, RL = 3KQ | MAX242/MAX243
- to 7kQ, Vcc = 5V,
Transition Slew Rate Ta = +25°C, V/us
measured from | MAX220 1.5 3 30
+3V to -3V or -3V
MAX222/MAX232A/MAX233/ 13 35
tPHLT MAX242/MAX243 ' i
Transmitter Propagation Delay TLL to MAX220 4 10 s
RS-232 (Normal Operation), Figure 1 MAX222/MAX232A/MAX233/ 15 a5
tPLHT MAX242/MAX243 ' ’
MAX220 5 10
Note 4: MAX243 R2poyT is guaranteed to be low when R2|N is > 0V or is floating.
MAXIM 3
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ELECTRICAL CHARACTERISTICS—MAX220/222/232A/233A/242/243 (continued)
(Vcc = 45V £10%, C1-C4 = 0.1pF, MAX220, C1 = 0.047uF, C2-C4 = 0.33pF, 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 ;
tPLHR 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 | tpDrR MAX242 160 500 ns
Transmitter-Output Enable Time (SHDN MAX222/MAX242’ 0.1uF
. . tET caps (includes charge-pump 250 ys
Goes High), Figure 4
start-up)
Transmitter-Output Disable Time (SHDN MAX222/MAX242,
: tDT 600 ns
Goes Low), Figure 4 0.1uF caps
MAX222/MAX232A/MAX233/ 300
i _ i MAX242/MAX243
Trlansmltter + to Propagatllon Delay {PHLT - tPLHT ns
Difference (Normal Operation)
MAX220 2000
Recei b o Del MAX222/MAX232A/MAX233/ 100
gcelver +to - ropagatloh elay {PHLR - tPLHR MAX242/MAX243 ns
Difference (Normal Operation)
MAX220 225
AT (EfE
MAX220/MAX222/MAX232A/MAX233A/MAX242/MAX243
AVAILABLE OUTPUT CURRENT MAX222/MAX242
OUTPUT VOLTAGE vs. LOAD CURRENT vs. DATA RATE ON-TIME EXITING SHUTDOWN
10 = 1 ‘ ‘ ‘ s 40V == s
6 \?\F fuf | g N OUTPUT LOAD CURRENT |5 <1 Laps |V g
= FLOWS FROM V+TO V- = o 2
| EITHER V+ OR V- LOADED — Ve
6 ‘ - _ ALf T~ T i
S 4 | Vee=sV e E 9 [ = 5V ‘
e NO LOAD ON = ! o SHDN
= 2 | TRANSMITTER OUTPUTS g g LVee =+5.25V (=R
S | (EXCEPT MAX220, MAX233R) 2 \\‘\; =
=) V- LOA[‘JED NO L‘OAD ON v‘+ = 7 éHL EAPS Ay Z
% 2T ' | g i Vg = +4.75V \ + \4 1uF CAPS
3 4 0.1uF w1 3 1 = v =
6 //> \{ \ ! !
— — | 5 ~ <N 0.14F CAPS
° Z ﬁ.OADED NO LOAD ON V- v M‘EV_
10 - ’ - 4 40V :
0 5 10 15 20 25 0 10 20 30 40 50 60 500us/div

LOAD CURRENT (mA)

DATA RATE (kbits/sec)

MAXI N
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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 et -0.3Vto (Vcc + 0.3V)
RN e +30V
Output Voltages
TOUT cvveeee e (V+ +0.3V) to (V--0.3V)
ROUT oo -0.3Vto (Ve + 0.3V)
Short-Circuit Duration, TOUT «vvvveeeeeeeeeeeeeeeieciciiiiieene 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) ............. 1w
44-Pin Plastic FP (derate 11.11mW/°C above +70°C) .....889mW
14-Pin CERDIP (derate 9.09mW/°C above +70°C).......... 727mW

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)............. 762mwW

Operating Temperature Ranges
MAX2 _ _C o i 0°C to +70°C
MAX2 _ B -40°C to +85°C
MAX2 _ M _ ...-55°C to +125°C
Storage Temperature Range .........c...cccceeevnenn, -65°C to +160°C
Lead Temperature (soldering, 10S) ........cccccoeviviiiiiinnnn. +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, Vo = 5V £5%, C1-C4 = 1.0puF; MAX231/MAX239,
Vee =5V £10%; V+ = 7.5V to 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 Y
MAX232/233 10
Vce Power-Supply Current .'F‘AO l—oigéoc 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); o4 V
EN, SHDN (MAX230/235/236/240/241) '
Logic Pull-Up Current TinN=0V 1.5 200 PA
Recew«_sr 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 = 1.0uF; MAX231/MAX239,
Vce =5V £10%; V+ = 7.5V t0 13.2V; Ta = TmIN to Timax; 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 3’* e C, v
cc=5 Shutdown (MAX223)
SHDN = 0V, 0.6 1.5
EN =5V (R4|n, RBIN)
Normal operation
SHDN = 5V (MAX223) 1.7 2.4
_ ° SHDN = 0V (MAX235/236/240/241)
RS-232 Input Threshold High Ta = +25°C, \
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 \
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 \Y
TTL/CMOS Output Voltage High louT = -1TmA 35 Vcc-04 Vv

0V <RouT £ Vee; EN = 0V (MAX223);

EN = Ve (MAX235-241 ) 005 #10 | WA

TTL/CMOS Output Leakage Current

. . Normal MAX223 600
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, C = 50pF to 2500pF, measured from 3 51 30
+3V to -3V or -3V to +3V
Transition Region Slew Rate V/us
MAX231/MAX232/MAX233, Ta = +25°C, Vo = 5V,
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, Vout = 2V 300 Q
Transmitter Output Short-Circuit +10 mA

Current

6 MAXIMN
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MAX223/MAX230-MAX241

TRANSMITTER OUTPUT VOLTAGE (VoH)

TRANSMITTER OUTPUT vs. LOAD CAPACITANCE AT TRANSMITTER SLEW RATE
VOLTAGE (Von) vs. Vee DIFFERENT DATA RATES vs. LOAD CAPACITANCE
85 i x 74 s 120 ‘ ‘ o
> TRANSMITTERS 5 :  TRANSMITTER LOADED T, - 125°C g
LOADED g 72 1o Voo =+V —]2
| A Pl LOADED, R, =3kQ2
o 70 ~J 100 w\ C1-C4 = TuF—
: 7 ! |
1 TRANSMITTER >>(‘ = 90 2 TRANSMITTERS
= LOADED / S 68 | 1g000is/sec vy LOADED
= 75 | 3TRANS-] ; /\ =80
o S 80kbits/sec o \
= 7 s | = | 80K AN = — N
/ LOADED 66 | 2oKois/sec g 70 ¥~ R\
A Ta=ssC | 64 |-Ta=425°C | 3 TRANSMITTE&R\ N
70 C1-C4 =1pF Ve = +5V 6.0 LOADED | £ N
/ TRANSMITTER 6o |3 TRANSMITTERS LOADED IR ANSMHT}\&
Lo e ;EA[TISZZOO F | 25 =034m1 F ‘ ? LOADED._| N
Q —C4=
6 LOADED | p 60 e 40 :
45 50 55 0 50 1000 1500 2000 2500 0 50 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 (VoL) vs. Vge DIFFERENT DATA RATES vs. LOAD CURRENT
-6.0 ‘ . 6.0 ‘ s 10 s
4TRANS-  Ta=+25°C 8 Tp=+25°C / ] Na—_—— g
o5 MITTERS  CI-CA=1uF | 62 |ypo-v E 8 = g
' LOADED ™ TRANSMITTER 3 TRANSMITTERS LOADED / 6 Ta=+25°C " T~
\ LOADS = -6.4 R =3kQ / 4 Vg = 45V }
70 PN \\ 3K Il 2500pF op |LCi=CetwF /] C1-C4 = 1uF
= = \ s 2 "V~ | V- LOADED
< 15 \\ N < 68 | 160Kbits/sec ,/ z ‘E/a SX‘R‘Ylif NO LOAD |+ LOADED, |
< 1 ~N = 80Kbits/sec y ¥ CORDED. | ONVe NO LOAD
1TRANS- 70 | 20Kkbits/sec S 2 ON V-
] MITTER :
%0 [ Lonoeo ) / 4
2TRANS- 3 TRANS- " o 6 //'J/ =
B3 I imeRs  MiTTERS 74 " g —
o LLOADED LOADED L =— o LA ITERS UNLOADED
45 50 55 0 50 1000 1500 2000 2500 0 5 10 15 20 25 30 35 40 45 50
Vee (V) LOAD CAPACITANCE (pF) CURRENT (mA)
V+, V- WHEN EXITING SHUTDOWN
(1.F CAPACITORS)
IR V+
WM’

L“M i SHW,c

500ms/div

*SHUTDOWN POLARITY IS REVERSED
FOR NON MAX241 PARTS

MAXIMN
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ABSOLUTE MAXIMUM RATINGS—MAX225/MAX244-MAX249

Supply Voltage (VCC) «vvooveeveeveaieeiiiie

Input Voltages

RIN coeeeeee e
TOUT (NOtE 3).eivviiiiiiiie e

Rout
Short Circuit (one output at a time)

TOUTIOGND ..o
ROUTtOGND ...

............... -0.3Vto +6V

-0.3V to (Vce + 0.3V)
........................... +25V
........................... +15V
....................................................... -0.3Vto (Vce + 0.3V)
................. Continuous
................. Continuous

Continuous Power Dissipation (Ta

=+70°C)

28-Pin Wide SO (derate 12.50mW/°C above +70°C)
40-Pin Plastic DIP (derate 11.11mW/°C above +70°C) ...611mW

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

Storage Temperature Range

Lead Temperature (soldering,10s)

Note 4: Input voltage measured with transmitter output in a high-impedance state, shutdown, or Vcc = OV.

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

ELECTRICAL CHARACTERISTICS—MAX225/MAX244-MAX249
(MAX225, Ve = 5.0V £5%; MAX244-MAX249, Ve = +5.0V £10%, external capacitors C1-C4 = 1uF; Ta = TmIN to Tmax; unless oth-

erwise noted.)

44-Pin PLCC (derate 13.33mW/°C above +70°C) ........... 1.07W

0°C to +70°C
-40°C to +85°C
-65°C to +160°C

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 vV
) Normal operation 10 50
Logic Pull-Up/Input Current Tables 1a-1d Shutdown 001 " pA
Data Rate Tables 1a-1d, normal operation 120 64 kbps
Output Voltage Swing All transmitter outputs loaded with 3kQ to GND +5 +7.5 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, Vout = +2V (Note 4) 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 V
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 < Vout < Vce, ENR_ = Vce

MAXIMN
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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 Yotag MAX244_MAX249 45 55
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 A A pA
TA = TMIN to TmaX 50
Leakage current ~ \} +1 A
Control Input Threshold low A% 1.4 0.8 y
Threshold high Cn® 24 1.4
AC CHARACTERISTICS
. CL = 50pF to 2500pF, RL = 3kQ to 7kQ, Vcc =5V,
Transition Slew Rate Ta = +25°C, measured from +3V to -3V or -3V to +3V 5 10 80 Vius
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 w /!' V‘% ! 0.6 15
TLL to RS-232 (Normal Operation), * — z 4 us
Figure 2 MR /\ 0.6 1.5
‘s «/\
Receiver Propagation Delay ‘Q‘ 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 ’
. 0 ms
(includes charge-pump startup)
Transmitter Disable Time, Figure 4 DT 100 ns

Note 5: 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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HRTEFFIE

TRANSMITTER SLEW RATE
vs. LOAD CAPACITANCE
18 T
\ V=5V
16
Z \
SR \\
= \ DERNAL POWER SUPPLY
= 12 1uF CAPACITORS
= \
@A 10
= N 40Kb/s DATA RATE
E 8 AN 8 TRANSMITTERS
z N LOADED WITH 32
= 6
= . \\
s
2
0 1 2 3 4 5
LOAD CAPACITANCE (nF)

10

MAX220-10

MAX225/MAX244-MAX249

QUTPUT VOLTAGE (V)

<= T N R R R =)

'
o

OUTPUT VOLTAGE
vs. LOAD CURRENT FOR V+ AND V-
V+ AND V- LOADED — A |z
i EITHER V+ OR
Vo =5 V-LOADED |
| EXTERNAL CHARGE PUMP
1uF CAPACITORS
-8 TRANSMITTERS
| DRIVING 5k AND
2000pF AT 20kbits/sec
i i i V- LOADED
-V AND V- LOADED -
//
V+ 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

DIFFERENT DATA RATES
Ve =5V WITH ALL TRANSMITTERS DRIVEN
\LOADED WITH 5kQ |
— !
N \\\ 10kp/sec —
\\\\\\\ 20kb‘/sec -
\ ~ 40kt‘)/sec ]
N\ 60kb/sec —
N ™S
\ D
N 100kb/sec
200kb/sec ‘\
[
ALL CAPACITIORS 1uF \
0 1 2 3 4 5

LOAD CAPACITANCE (nF)

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

MAX220-12

MAXI N



+5VALE . %18 RS-232
IKFhas /w5

QUTPUT

tpLHT — b —> — IpHLT

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

B 1. KK ar (e H A

B 2. B s et 22t

EN

RXOUT  1kQ
RN » Vg -2

a) TEST CIRCUIT
150pF

B NpUT — 3 |
: ov N

—> «¢—— OUTPUT ENABLE TIME (tgg)
L

RECEIVER
OUTPUTS

b) ENABLE TIMING

+3V &N
ENINPUT _ W ;
— r—— OUTPUT DISABLE TIME (tpR)
Vo
------- Vou - 0.5V
RECEIVER Vg -2V
OUTPUTS

"""" VoL +0.5V
VoL

c) DISABLE TIMING

s ——=
ov
— ! ta— OUTPUT DISABLE TIME (tor)
V4 : E
] o

V- g
a) TIMING DIAGRAM
10R0

3%Q 50pF

b) TEST CIRCUIT

B 3. B fir 18 RE -5 55 HIIN /7

I 4. S i i 2 FHI

11
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£ 1a. MAX245 1= %5 | I EL &

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
& 1b. MAX245#% 5| FIBL &
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 RA5 Low-Power
Receive Mode Receive Mode

12
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R 1d. MAX247/MAX248/MAX249= %5 | HIft &

TRANSMITTERS RECEIVERS
MAX247 | TA1-TA4 | TB1-TB4 RA1-RA4 RB1-RB5
ENTA | ENTB |ENRA |ENRB| CORERATION
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
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TF2H BH
MAX220-MAX249 0 & 4HB4r: P& H T DC-DCH
EFEH A . RS-232IKBh4% . RS-232FU A, DA R4
5kik s HaerEhlimA

W iy BB e 2R FE [E #5105

MAX220-MAX249 W #A AN HLAT IR, B +5V 5 Hh
10V (ZF#), ARS-232MBNERIEME TAERE. 56— 4%
Bt A A CUB +sVEIA NG, 3 v+& s c3 b
1 +10V; 55 AR R HBA C2% +10VEHh v-5i
Him c4 LAY 10V

ATLN +10V (V) FT-10V (V-)Fi S o 3K 5D & 19 B R
Ty, NHNEEEE M (S W AT T Ef 5y, H
MAX2255 MAX245-MAX247 F15h, A ENTARRR X
BB, v+ 5VRERE, BT DU R £ W AR
MR R, 24 V. V- RINERH BRI (LR, F &
ARNEFE A Az FEEE ve. VKT EIA/TIA-232E
UK sh e o HE R SR /IME 5V BRI

i FI MAX222. MAX225. MAX230- MAX235. MAX236-
MAX240. MAX241 L X MAX245-MAX249 1) =K T
RERY, MW V45 V- R S EH . X BE SRR I
Bf, V-BER ov, V+FEE +5v. X TIBEEWE K +10v
AR YRR AL B v+ 51 (TS 2 P PR EEL A AR R 7 AR
+1IOVIR I, —EANBEZERA C1, I H V0% SHDN
SIMERER Ve, XZFIIERBEAT vl i BiEs:
# Vee-

RS-2325K 758

AR AR AR FRE N SkQRY RS-232 40 8%, JFH Ve =
+5VIT, BR B R ARIE A LB O 28V . H AR
R AR B AT S BIA/TIA-232E 1 v 28 ML, IZHIE ZOR TR e
FEREY TG 00 T RE G2 2 +5v K Zh 4 i s F s fi /M 1 22
R, Hrp A skQ MR /MA, Vee = +4.5V, P
Ko TAEMR . A3 R s g i okl R YU L2 (v+
13V)E (V-40.5V).

AR AT TTLH CMOS B4 . AR IR 3 4% i
AU Al AARESE, ANER. 5 Ve HIER 400kQ A
ERCHEBH (MAX220 B8 4hy. b L BE s A fil A0 BE 3
it it e ) S IR T, R R BT A UK BN AR AR AR . BR
TAE BRI A IR e WS R, P BB A b R B A R
THAE 12pA I . FEXRBI. =258, siae i Ui bt

14

Wi RO T, WKl O, AR, %
RS TR LR H HA LR dRRE N 25pA). i
AT RABIRENE) 215V . TESCWIREUT, PR YR A U B
F 8pA. MAX220 AN B AR LRI B, B DURRERE A
{8 Y %0 5K 50 2 i e A IR PRS-, 3 A B R i A i
HHER GNDH V-

MAX239 A #I# =S HIZk, MMAX223. MAX225.
MAX235. MAX236. MAX2405 MAX241 [Ali B4 420
B SR RE R W R . e 2B T RS R
WSS = 545 X B A A B S T 2

HE =AML EBE T T MAX225/MAX235/
MAX236/MAX239-MAX241), ##F TTL/CMOS % th
AT R, =88, FA, HRBiEtH Lk A m R
F, WAL T E AR

FEMRIIRE Wi, IR shaeti i pl e b, HRE /N T
1pA, [F]E O 2l 25 i i 28 b . K 2 i O F U 4
ZONT 1pA, BIVE K& A i 8 SOHER SITE OV 2 (Ve +
6V). KT -05VH, Kikdeh —EHM2H, BHA 1kQ
IR ST . RIEFFIET] DA TN EH LB KA Ve + 6V,
BA 1kQHBFHT.

9K h s i R AR IR 30V/ps LW, 5 EIA/TIA-232E
V28 LW EOK — B, R MAME N T 24Vips, 3Q
5 2500pF UE T 10V/ps-

RS-232# 478
EIA/TIA-232E5 V28 HlyE K KT 3v I HL € X 2
0, HIL, FrEBIEREE RN . BATTRIEEN 0.8V
24V, IKshaEREmI A TTLH T4 A, WA EIA/TIA-
232E5 v 28T
W AT DUR Z fem 25V I B, IR AR FR
H 4 skQRY i Adm iz L P . FRUERFT & V.28 F EIA/TIA-
232B K T 56 — 2B A A 150 R .

=2 RW R =

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 e i A [E] S RLE D 0.5V, FFRTEAR 0.2V iR/
fH. XFE, TR i A ME S T DU AR W 1Y i Bk
AR, BGERAER — @M A IR T . a2
JERRT SR E N 600ns, 5 i A SR J7 1] Fo K -

IR

MAX223. MAX242 DL K MAX245-MAX249 B A K0 #E
Bllori s, mrRLEE o #E A RWRIRES, (B8 e irde
F8 . X EWIEMEE T/EM Y AW E 2. ERIFE
BT, Rk T DUE o B 25 R 0 18 A5 5,
HERRS . HiTEm BRI EE . X ERERT

B[ TR—MAX243

MAX243 FIMAX232A 5 A, M — WX B2 BB T
MEWARAZ — I RS-232BE M ERY. XEKE
CTS5 RTS & Hl kv DUt R shali B %S, A2 H il
15 o A FASTR] Y B 458 5% 42 A [R5

WA AR AR R AR i A TTIR S 0.8V, TTAZ
+1.4V. HA 25 A5 UK 30 8 0 8 i 2 A E
B AAERIE. AR, MEEREN0, F “R
WRIE” IR, HE, MAX2431 5 — M2 (+1.4V
IR T8k (TD B RD), 1 B0 T R B0 #8454 Tl 2%
(DTR. DTS- CTS. RTS%)i%#%.

RS-232 25 I HAth 7= i 4% B8 EIA/TIA-232E S L A2
K AT R L AE R I X ERRE KB A KBk
. BB BT, BRI ARy ST, &
FL T~ 1) i 1 0 2 B AT A 1O Lk R R BOHE . ol e X
B, RS TgIshe 5Pk, FHEAF %
14 1E FLE
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FB—MAX222-MAX242

KWPIRAET, MAX222. MAX235- MAX236. MAX240
5 MAX241 WA IR EE . 2405 7 b T SR ik
SR, MAX2235 MAX242 (PRI ER AE R D FE A =X
TR TAERES. EXFERZMET, T i & 20 H
ABEAS, (BRI S INE K2y 2 5s. RWIRET,
WA AE DA H B CMOS R AH#AS TAE. MAX223 5
MAX242 18 B R LW AR H e A S (FE MAX242 2
EN. MAX2239 2 EN), {HiZIIHF1 % 45§55 SHDN
Jo*k (FE MAX241H /& SHDN). i HAb#3 4 SHDN
(fE MAX241%1& SHDN ) th A] DAZE |- #2025 4 s

MAX225 82k 54 R X2 A 52U s MAX24512 48t 10
AW 8N Kk . X PR ER 1 A0 B AT ST ) R I %
HEEMSHERES . X4 ENTHWAMENEGEZHE BT
BF, FLAT SR G OF BRI ol . EXFRET, IR
TR 25pA LA, T H B AR T AR D RE IR =0 AR oFF
TAHE, Wahaki b ok A S (SEER). MAX225 1
A s MR AT ENR#TA TS, MAX245 19 8 MUk 88
HiH R ENRATA S, T 5SS (RAS S RBS)
RAREFER. X4 ENR W2 R H TR, RA1-RA4LK
RB1-RB4# A =8 .

A G RZ LRI

MAX225 L L MAX245-MA X249 B A & ik Al I 4 (4
REFE .

B A =F TAERE A 2 (EFEAR). =& 3t
Y RL AR T #E 2 (DA Y Hi i 2 e (i 2 i R Ak 2 R
FeA R ). Bl R Ay A i 45 o 4 B USOR = S
Rk BAMM TERS: 2FkE (EFEFASOM=5
(GER. Rik#n R Aum i FRE dl e i =X . or g
RIEAWAE RN, R A Wi, S oeins, A
R A TAEAE AR I RE O T .
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F la-1dE X TEHRE. MAX244 B EHISIH, it
WHEE G EXEERF,

MAX246 B A 10 MEIES I 8 MK #%, Al 5 1
Sy RGP R . AU S (ENA )N B 5 & T
B, (44 AR B3R FOOR shas i A =250, R B,
B = il % A (ENB) 0 LA B MY 3K shas S Elcss A =
SHA . ME MAX245F, — A AR — 1B
AU (RAS 5 RBS) B IR L RFFA . Y Afll. B
M #RHE2E ] (ENA = ENB = +5V) I, g3 A < lb
B

MAX247 28t o M E2UER FI 8 MUK B8, 7 4 D5
1. ENRA. ENRB & U458 REfy A, 4 545 il 4 4>
B #efi . ENTA. ENTB 2 &K% #4 ( fe i A, 5 5
T 4R BhEE . 5 oM RIS RBSIRA AR %41
16 ENTA 5 ENTB¥ 412 45 5 FL i i A Gt
MAX248 $Z it 8 MU A 8 IR Bh#%, W 4 D45
Jil. ENRA. ENRBEZIAFHRER A, 45 536 44

16

A HI . ENTA. ENTB 2 K5 A e A, 4351
T 4N IR . AT A R A AR RS . s
{47 ENTA. ENTB ¥ A2 4w H PR E A e izl [
i Ak fe b A =54

MAX249 28t 10 F 6 IR B, W 4 MRS
. ENRA. ENRB & IZICHS (HRE S A, 407456 51
A HI . ENTA. ENTB & &% 23 ae i A, 4351
W 3K . AR A R AA RN RS A
{47 ENTA. ENTB ¥ A% 58 = BT i 3 A el =X, [A]
I Rk a i A =8, ERWET, R ARmE
Wik TAETEAR DR L=, e A B 2 0 20kby/s -

Rz fAfE 2

el s F 0 25 2t T 5 G B 5 0 T AR FL B . E XL
W R B R, Ve AR €1 Co AR i
A T, BT G 5 P
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SSVINPUT g
TOP VIEW — ¥4k
C5 1~
N E : <7 :I 1 = o 16 )
+11 V
16/ vVce 01_,,_,,—3 Cl+ W5V T0 10V V+ +10v
v+ [2] [15] GND "\—4 C1- VOLTAGE DOUBLER
% R 6 -0V
C1-13 14] Tour | AWTO-IV
] mmam [ 027 5l co- VOLTAGEINVERTER | o4
4]  mAx20 i3] R T
+5V =
MAX232
o [s]  maxza 2] Rour 400kQ
v-T6 E T S T 3 >: Tlour f14,-
5V
Tour [7] [10] T2 TTL/CMOS ’ RS-232
INPUTS 400kQ2 OUTPUTS
R2i E zl R2out »10] T2 Y >: Toour |7
DIP/SO
- <2 Rlour < o NN |13
CAPACITANCE (iF) TTL/CMOS §5kg RS-232
DEVICE C1 C2 C3 C4 G5 QUTPUTS ol v = ol [P
MAX220  0.047 033 0.33 0.33 0.33 <—Jiﬂ—o< . IN1® <
MAX232 10 10 10 10 10 .
MAX232A 01 01 01 01 01
GND =
HEE
&l 5. MAX220/MAX232/MAX232A 5| JIFC & 5 #4700 T HA i
TOP VIEW |iV'NPUT G3 ' ALL CAPACITORS =0.1uF
p ) +
— 17
2 Vee 3
: L S evtomov Y
(NC)EN [T [20] SHON T 4] ¢1- VOLTAGE DOUBLER
_ ° N~ . 5
(N.C) EN[1] 18] SHON ct+ [ 2] [19] Ve o | g§+ AWTOV . 7_4/ A0V
51 C2- yOLTAGE INVERTER c4
o1+ [2] [17] vee v+ [ 3] 18] GND £
v+ 3] 16] GND -4 mmam [17] Tour 400kQ (EXCEPT MAX220)
-] maxam 5] o 2 [s]  MAXEZ - fi] e 1 T1|N > Tiour f15,.
ca[5|  MAX222  [4] Ry c2- [ [15] Ry
MAX242 TTL/CMOS (EXCEPT MAX220) RS-232
c2- [ 6] [13] Riur V-7 [14] Riour INPUTS 400kex QUTPUTS
~ 1] T2 > T20UT |8
V- Iz El TN T2out IE E N.C. - >
T2out E E 2N R2iN E El TN 13| riouT L T
Raw [ 9] [10] Roour  Rour [1g] [11] T2 B
TTL/CMOS 5kQ RS-232
UTPUTS INPUTS
DIP/SO SSOP < 0] R2out § = ReN|9
~1fnc)En éskg
(') ARE FOR MAX222 ONLY. - STy e
PIN NUMBERS IN TYPICAL OPERATING CIRCUIT ARE FOR DIP/SO PACKAGES ONLY. G_NB =
T

B 6. MAX222/MAX242 5| JIEC & 5 4 7F) T {F H B
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MAX220-MAX249

TOP VIEW e

15V Vec Ve
400kQ
N 3 mour|
ENR [ 28] Voo +5V 1
R 400kQ

ENR | 2 27| Vee DI

_ = 2 >
T4IN E 26| ENT 4 - o & K T0UT > 12
TN [4] _anmam [2] T %400;@ ‘

R10UT E MAX225 E T4N 2 > T3IN 3 .15
T300T
RoOUT [(6] 23] TsiN 45V :
400k ,

RsOUT [ 7] [22] ReOUT T %
RN 3] [21] RsoUT ar PP K T
RaN [ o [20] RsiN %4001@ ,

Ts0UT
RilN [19 [19] RaN 23> TN > 16
TI0UT [11] 18] Ts0UT - .

26— > 15
T20UT [ 12 [17] To0UT Ts0UT
GND [13] [16] Ts0UT s < R1OUT I
GND [14] [15] Ts0UT .
so s RoOUT = RN <
5k
L
< RsOUT = RN s
MAX225 FUNCTIONAL DESCRIPTION
5 RECEIVERS ‘ 5kQ
5 TRANSMITTERS —
2 < RyQUT ST
2CONTROLPINS
1 RECEIVER ENABLE (ENR) 5k
q
1 TRANSMITTER ENABLE (ENT) REOUT = AN
21 - . <20
ésm
1| ENR < =
PINS (ENR, GND, Vg, Ts0UT) ARE INTERNALLY CONNECTED. N GND__GND
CONNECT EITHER OR BOTH EXTERNALLY. TsOUT IS A SINGLE DRIVER. 73 T

B 7. MAX225 51 I & 5 40 T F /5%
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+5V INPUT
TOP VIEW TR |
ﬁ IT"
12 = 1L \LmuF
F | Cl+ Vee 13 I+
1.0uF 14 +5V T0 +10V V4
”I\_m C1- VOLTAGE DOUBLER
C2+
= | +10V T0 -10V 17
1.0uF VOLTAGE INVERTER V-
HE 1~ 16] co- :I—’muF
+5V I"
400k -
- @ il T>1 Tour |2
T3out II El Tdout +5V
Tour [2] 27] R 400kQ
T2
T2out IZ El R3out > 6 o @ >_OUT3_>
Rew [ 4] [25] SHDN (SHDN) S— v RS.0%
MAX223 20] T3 T3 1
T2IN IE MAX241 El Rén+ > IN @ T3 ouT —
Tin [7] [22] Ragur 45V
R1OUT IE E T4|N %400“}
Rin [9 ] [20] T3, w2 T § T4 Tour}s
\ J
GND [10] [19] RSqur-
Vee IE E RSN~ (4—8 Riour R1 @ Rl |9 ﬁ\
o1+ [12] [17] v- éf’kg
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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 -565°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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