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

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

Supply Voltage (VCC) «ovveevveeeiiiiiiieiiieeieeee -0.3V to +6V
VA (NOtE 1) it (Vce - 0.3V) to +14V
V- (NOE 1) i +0.3V to +14V
Input Voltages
TN e -0.3Vto (Vcc - 0.3V)
RIN (EXCept MAX220) .....vioiiiiiiiiiie +30V
RIN (MAX220)......cooiiiiiiiiice ..+x25V
TouT (Except MAX220) (NOtE 2) ..oovviiiiiiiiiiiiiiei +15V
TOUT (MAX220) ... +13.2V
Output Voltages
T OU T et +15V
ROUT - -0.3Vto (Vcc + 0.3V)

Driver/Receiver Output Short Circuited to GND......... Continuous
Continuous Power Dissipation (Ta = +70°C)
16-Pin Plastic DIP (derate 10.53mW/°C above +70°C) .842mW

Operating Temperature Ranges

MAX2_ _AC__, MAX2__C

MAX2_ _AE_ _, MAX2_ _E__
MAX2_ _AM_ _, MAX2_ _M
Storage Temperature Range
Lead Temperature (soldering, 10s) (Note 3)

...... -4
....-55

0°C to +70°C
0°C to +85°C
°Cto +125°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 = 0OV.
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 vV
Input Logic Threshold Low 14 0.8 \
) ) 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 1 HA
MAX220 - -
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 125
Data Rate 200 116 kbps
Transmitter Output Resistance Vce = V+ = V- =0V, Vout = £2V 300 10M Q
oo Vout = 0V +7 +22
Output Short-Circuit Current Vout = 0V mA
MAX220 +60
RS-232 RECEIVERS
RS-232 Input Volt O ting R £30 \Y
- nput Voltage Operating Range MAX220 o5
All except MAX243 R2|N 0.8 1.3
RS-232 Input Threshold Low Voo =5V Vv
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 N AXIMW
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ELECTRICAL CHARACTERISTICS—MAX220/222/232A/233A/242/243 (continued)
(Vce = +5V £10%, C1-C4 = 0.1uF, MAX220, C1 = 0.047uF, C2-C4 = 0.33uF, Ta = TMIN to Tmax, unless otherwise noted.)

PARAMETER CONDITIONS MIN TYP MAX UNITS
All except MAX220/I\/IAX243, Vece =5V, no 02 05 10
hysteresis in SHDN
RS-232 Input Hysteresis \
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 = Vcc 10 30
SHDN = V¢ or EN = Ve (SHDN = 0V for . +
TTL/CMOS Output Leakage Current MAX222). OV < VouT < Voc +0.05 +10 HA
EN Input Threshold Low MAX242 1.4 0.8 \
EN Input Threshold High MAX242 2.0 1.4 V
Operating Supply Voltage 4.5 55 Vv
MAX220 0.5 2
No load MAX222/MAX232A/MAX233A/ 4 10
Vce Supply Current (SHDN = Vo), 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 50 g
Ta =-55°C to +125°C 5 100
SHDN Input Leakage Current MAX222/MAX242 +1 pA
SHDN Threshold Low MAX222/MAX242 1.4 0.8 \
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 Ta = +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 s
RS-232 (Normal Operation), Figure 1 MAX222/MAX232A/MAX233/ 15 35 g
tPLHT MAX242/MAX243 ' '
MAX220 5 10
Note 4: MAX243 R2pyT is guaranteed to be low when R2|N is = OV or is floating.
M AKX/ 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 = TMmIN 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 05 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 E/I:éz(fémgzgiia? 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 t -t MAX242/MAX243 ns
Difference (Normal Operation) PHLT = tPLHT
MAX220 2000
Rece 0-P tion Del MAX222/MAX232A/MAX233/ 100
eceiver + to - Propagation Delay {PHLR - tPLHR MAX242/MAX243 ns
Difference (Normal Operation)
MAX220 225
IR EIIE
MAX220/MAX222/MAX232A/MAX233A/MAX242/MAX243
AVAILABLE OUTPUT CURRENT MAX222/MAX242
OUTPUT VOLTAGE vs. LOAD CURRENT vs. DATA RATE ON-TIME EXITING SHUTDOWN
10 = 5 i T T T g +0v ] 8
. u 5 - OUTPUT LOAD GURRENT |5 1 rows
| EITHER V+ OR V- LOADED — 10 ~—__rOWSFROMVLTOV- A Ve - =
. 6 ! 01uF - ALLCAPS |~ 5V O'HMF CAPS
= 4 fVoe=sY — M E 9 [ = 45V :
= NO LOAD ON = ‘ P—— = SHDN
= 2 [ TRANSMITTER OUTPUTS Z g L Vg = +5.25V & o
§ o F (EXCEPT MAX220, MAX233A) % = g oV
S, | v-Lowoen, noLoaD o S 7 g AT 2
= B ' = u 4 I -
g 4 0.‘1 uF 1uF 'é 6 Vcclf+4.75\/ = \\= 1uF CAPS
6 /4/ \{ \ ! !
; / 149/ s ~ < \\ 014F CAPS
- V- V-
0 Z V+ LOADED, NO LOAD ON V- A oV
0 5 10 15 20 % 0 10 20 30 40 50 60 500us/div
LOAD CURRENT (mA) DATA RATE (kb/s)
4 MAXIM
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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
TN e -0.3Vto (Vce + 0.3V)
RN e +30V
Output Voltages
TOUT ettt (V+ +0.3V) to (V--0.3V)
ROUT e -0.3Vto (Vcc + 0.3V)
Short-Circuit Duration, TOUT «vvvvveeeeeeeeeeieeciiiiiiieee Continuous

Continuous Power Dissipation (Ta = +70°C)

14-Pin Plastic DIP (derate 10.00mW/°C above +70°C)....800mW
16-Pin Plastic DIP (derate 10.53mW/°C above +70°C)....842mW
20-Pin Plastic DIP (derate 11.11mW/°C above +70°C)....889mW
24-Pin Narrow Plastic DIP

(derate 13.33mW/°C above +70°C) .......... 1.07W
24-Pin Plastic DIP (derate 9.09mW/°C above +70°C)......500mW
16-Pin Wide SO (derate 9.52mW/°C above +70°C)......... 762mwW

20-Pin Wide SO (derate 10.00mW/°C above +70°C)....... 800mWwW
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)........ 800mwW
20-Pin CERDIP (derate 11.11mW/°C above +70°C)........ 889mwW
24-Pin Narrow CERDIP

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

Operating Temperature Ranges

MAX2 _ _C o i 0°C to +70°C
MAX2 _ _E -40°C to +85°C

MAX2 _ M _ oo -55°C to +125°C
Storage Temperature Range .................. ....-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.)

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
Ve Power-Supply Current ?‘/f 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); o4 Vv
EN, SHDN (MAX230/235/236/240/241) '
Logic Pullup Current TIN =0V 1.5 200 PA
Recelvgr Input Voltage 30 +30 v
Operating Range
MAXIV 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 t0 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 her C, v
cc=5 Shutdown (MAX223)
SHDN = QV, 0.6 1.5
EN =5V (R4|N, R5IN)
Normal operation
SHDN = 5V (MAX223) 1.7 2.4
- ° SHDN = 0V (MAX235/236/240/241)
RS-232 Input Threshold High Ta = +25°C, %
Voe =8V 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 vV
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 V
TTL/CMOS Output Voltage High louT =-1TmA 35 Vcc-04 Vv

0V < Rourt = Vce; 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 s
CL = 150pF (MAX223) tPLHS 6 40
MAX223/MAX230/MAX234-241, Ta = +25°C, Ve = 5V,
RL = 3kQ to 7k, CL = 50pF to 2500pF, measured from 3 5.1 30
- ] +3V to -3V or -3V to +3V
Transition Region Slew Rate V/us
MAX231/MAX232/MAX233, Ta = +25°C, Vo = 5V,
RL = 3kQ to 7kQ, C| = 50pF to 2500pF, measured from 4 30
+3V to -3V or -3V to +3V
Transmitter Output Resistance Vece = V+ = V- =0V, VouT = 2V 300 Q
Transmitter Output Short-Circuit +10 mA

Current

6 MAXI N
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REEERE

MAX223/MAX230-MAX241

TRANSMITTER OUTPUT VOLTAGE (Von)

TRANSMITTER OUTPUT vs. LOAD CAPACITANCE AT TRANSMITTER SLEW RATE
VOLTAGE (Vo) vs. Vec DIFFERENT DATA RATES vs. LOAD CAPACITANCE
85 s 74 g 120 o
‘ x 2 T O\ g
2 TRANSMITTERS g § 1 TRANSMlTT/ER LOADED  Tp=+25°C g
LOADED e 72 = 1o Voo =46V ——2
LOADED, Ry = 3k
80 | - 70 I~ A~ 100 N C1-Cd = TuF—]
|

~ \ |
1 TRANSMITTER 90 : 2 TRANSMITTERS -}

LOADED / 6.8 160Kkb/s LOADED
vy 7a T AN \
e

I [ 20kb/s
// LOADED | / 7.0 \R\
/ Th=+25C | 64 |Ta =_+25 C | 3 TRANSMITTEM&\ N
70 P C1-C4 = 1uF Vg = 45V 60 LOADED 7 3
/ TRANSMITIER 6, |3 TRANSMITTERS LOADED . T‘R ANSMHT}\&
4 TRANSMITTERS LOADS = fi = Ske ‘ 50 LOADED O
LOADED | 3kl 2500pF C1-C4=tuf \ |

8.0

Vo (V)
Vo (V)

—

SLEW RATE (V/us)

6.5 6.0 40

45 50 55 0 500 1000 1500 2000 2500 0 500 1000 1500 2000 2500

Ve (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. Ve DIFFERENT DATA RATES vs. LOAD CURRENT
6.0 : = 6.0 T 8 10 s
4TRANS-  Ta=+25°C | Ta=+25°C Az TN ——— §

/

C1-C4 = 1uF

MITTERS  C1-CA4=1uF 62 g5y 8 =~
-65 LOADED — TRANSMITTER | 3 TRANSMITTERS LOADED / 6 TA:+2R* 4
\ LOADS = 64 =R -3k / Vg = 45V AT
32 [l 2500pF C1-Cd = 1F / 4
2
0

\ -6.6 ‘ — '
R — S V- LOADED,
s N \\ = s 160kb/s ,/ < Ve AND V- NOLOOAD '+ LOADED,
375 ~]| £ 80kb/s - ["EQUALLY —— T NOLOAD ]
= LoADED | ONV+
1TRANS- 70 20K/ 2} ON V-
80 }miTTER ~ /] N 4
LOZATDRE/-\DNS 3 TRANS \ ” /// N it T
- — " — - ' /—
85 I wimers — wiTTeRs 74 /// " - 1
o LLOADED LOADED 76 o LA ITERS UNLOADED
45 5.0 55 0 500 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
(1uF CAPACITORS)
MAX220-13
Vi
.
0
V_
L SHW’(
500ms/div

*SHUTDOWN POLARITY IS REVERSED
FOR NON MAX241 PARTS

MAXIMN 7
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ABSOLUTE MAXIMUM RATINGS—MAX225/MAX244-MAX249

Supply Voltage (VCC) .oovvvevviieiiiiiiiiiii

Input Voltages

RIN oo
Tout (Note 5)...

ROUT oo

Short Circuit (one output at a time)

TOUTIOGND ..o
ROUTIOGND ...

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

-0.3Vto +6V

Continuous
Continuous

Continuous Power Dissipation (Ta = +70°C)
28-Pin Wide SO (derate 12.50mW/°C above +70°C) ............. 1w
40-Pin Plastic DIP (derate 11.11mW/°C above +70°C) ...611mW
44-Pin PLCC (derate 13.33mW/°C above +70°C) ........... 1.07W
Operating Temperature Ranges
MAX225C_ _, MAX24_C_ _ ... 0°C to +70°C
MAX225E_ _, MAX24_E_ _ -40°C to +85°C
Storage Temperature Range
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 \

Input Logic Threshold High 2 1.4 \

) Normal operation 10 50

Logic Pullup/Input Current Tables 1a-1d Shutdown 2001 " 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 \
ER, ENS, ENT, BT, ERTS 001 +25

Output Leakage Current (Shutdown) Tables 1a-1d =y pA
VSST Y +001 =25

Transmitter Output Resistance Vce = V+ =V-=0V, Vout = +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 V

RS-232 Input Threshold Low Vee = 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 Y

TTL/CMOS Output Voltage High louT = -1.0mA 35 Vce-02 V

o Sourcing VouTt = GND -2 -10
TTL/CMQOS 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_ = Vce

MAXI N
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ELECTRICAL CHARACTERISTICS—MAX225/MAX244-MAX249 (continued)

(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
POWER SUPPLY AND CONTROL LOGIC
0 fing Suoply Volt MAX225 4.75 5.25 y
erating Su oltage
perating supply Totad MAX244MAX249 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 pA
Ta = TMIN to TmAX 50
Leakage current +1 pA
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), us
Figure 1 tPLHT 1.5 3.5
Receiver Propagation Delay tPHLR 0.6 1.5
TLL to RS-232 (Normal Operation), us
Figure 2 tPLHR 0.6 15
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) tPHLT - 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.
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TRANSMITTER SLEW RATE (V/us)
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REEERE

10

TRANSMITTER SLEW RATE

vs. LOAD CAPACITANCE

N\

1
Vg =5V

A\

N EXTERNAL POWER SUPPLY

AN

CAPACITORS

\MF

AN

N

40kb/s DATA RATE
8 TRANSMITTERS

N\_LOADED WITH 32

AN

N

T~

1 2 3 4
LOAD CAPACITANCE (nF)

MAX220-10

MAX225/MAX244-MAX249

OUTPUT VOLTAGE (V)

R —
D A M O N A O © O

Er—
S ™

OUTPUT VOLTAGE
vs. LOAD CURRENT FOR V+ AND V-
V+ AND V- LOADED nlVARE
i EITHER V+ OR
Vo= 5V V-LOADED |
| EXTERNAL CHARGE PUMP
1uF CAPACITORS
-8 TRANSMITTERS
| DRIVING 5k<2 AND
2000pF AT 20kb/s
i i i V- LOADED
V4 AND V- LOADED———t=—
—]
V+ LOADED

0 5 10 15

20 25 30 3

LOAD CURRENT (mA)

V+, V (V)

9.0
8.5
8.0
75
7.0
6.5
6.0
55
5.0

vs. LOAD CAPACITANCE AT

DIFFERENT DATA RATES
Voo = 5V WITH ALL TRANSMITTERS DRIVEN
LOADED WITH 52 |
T — 5
[ 10k
NSNS 20kb/s — ]
L ks ]
\ \ | TN
N 60KD/s —
N ™~
N
\ NG
\ 100kb/s
200kb/s N
i
ALL CAPACITIORS 1uF N
0 1 2 3 4 5

LOAD CAPACITANCE (nF)

TRANSMITTER OUTPUT VOLTAGE (V+, V-)

MAX220-12
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OUTPUT

tpLHT — > B —> — IpHLT

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

11
’

M1. hSURIVIEBEERES AT

M2. Lo—/\MoEELES A IVT

11

EN

RxOUT  1kQ
RN » Vg -2

a) TEST CIRCUIT

| 150pF
B NPUT — 3 ;
: ov N
—  —— OUTPUT ENABLE TIME (teg)
-
RECEIVER :
0UTPUTS :

b) ENABLE TIMING
+3V =

ENINPUT W .

— r¢— QOUTPUT DISABLE TIME (tpR)

Vo
------- Von - 0.5V

RECEIVER
OUTPUTS

VoL

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

c) DISABLE TIMING

a) TIMING DIAGRAM

10R0

3kQ 50pF

b) TEST CIRCUIT

M3. Lo—N\HAM =TI EIUOTr2—T I
AT

M4, NSURIYIENTAE—TIVEIAIVT
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F1a. MAX2450 > FO—IVE> D%EEERER

ENT ENR ENEIKRE FSUZ23Ivy Lo—in
0 0 J =< IVENE eTCTIOTAT E2CTITAT
0 1 J =< IVENE e2CT7IOTAT 2CRAY—=F7—h
1 0 vy NTOY 2CRJ—RF7—h £CO—/ND—L>—TEF—R
1 1 Sy NIy 2TRY—2F—h 2T2)—2F7—h

F1b. MAX2453 > bO—IVE DH%EESER

— _ - > RIVH Lo—In
ENT ENR B {EIREE
TA1~TA4 TB1~TB4 RA1~RA5 RB1~RB5
0 0 J =< ILEntE ECTITA4T | ECTFIT147T |&@TFIT4T 2TCTT7IT147
_ _ _, |RA1-RMR!)—=ZT—N |RBI~RB4RJ—2T—H,
0 1 J =< IVENE ECTITAT | ECTFIOTAT RAST 554 T RB5757 47
S NN 27T 27T 2TO—/XJ— 2TO—/NJ—
1 0 |FrYRFDY 2)-25—h | 2U—25— |[Lo—TE-K  |Lo—TE-FK
RA1~RA4Z1J—2F—N, |RB1~RB4R)—2T—h,
. . £7T £7T § .
1 1 DA A o= o RASO—/%— RB5SO—/%T—
2)=2F—h 2)—=2F—h LT LTk
F1c. MAX246a > FO—ILE > D EESRAA
ENA ENB SVRIY Lo—n
ENA ENB o [N V4 >
TA1~TA4 TB1~TB4 RA1~RA5 RB1~RB5
0 0 J =< IVEIE ECTOTAT | ECTIT47T |&TTFIT47 2TCTIOT147T
_ o 2T o RB1~RB4RJ—2T—h
0 1 J =< ILVENE ECTFIT17 225 — ECTFITAT RB5T7 5> 47
[N *T = — |RAI-RAMZ=RT—N e
1 0 vy hNTOY 22 F—h 2CTITAT RAST7 54 T 2CTITAT
RA1~RA4ZJ—2F—h, |RBI1~RB4Z!)—ZT—h,
: 1 Sy I 2 _%;_ oz _ﬁf;_ o | RasO—rio— RASCI—/{7—
Ly—7F-R Ly—7E-KR

12
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F1d. MAX247/MAX248/MAX2491 > O—IVE> DikEESRER

S RIVH Li—Nn
" MAX247 | TA1~TA4 | TB1~TB4 RA1~RA4 RB1~RB5
ENTA | ENTB | ENRA | ENRB Bh{EIAEE
MAX248 | TA1~TA4 | TB1~TB4 RA1~RA4 RB1~RB4
MAX249 | TA1~TA3 | TB1~TB3 RA1~RA5 RB1~RB5
0 0 0 0 J—~ILEfE ECTITATECTITATRCT OT 47 ECTFIT1T
i’gZ'J—Z?—h\
0 0 0 1 J =< VENE TTITATRTCTITFATERTCTIF A7 ﬁ@gﬁ%‘é
TOTAT
0 0 1 0 J =< ILENE STCTITATECTITATETCRA)—2AFT—~ BTTPIT47T
TR —ZF7— I,
B o _ o —_ . =7LRB5IE
TOTAT
0 1 0 0 J =< IENE ECTITATER)-AT-MNETT o747 ETCT7IOTA7T
ECR)—=T7— k.
_ - TR — — N /=7= LRBbHIE
0 1 0 1 J =< ILVEE é’c77747’7\__f_r\ 2CT7ITA7 MAX247Cla
TOT AT
0 1 1 0 J =< ILEME ECTITATER)-2AT-MNETRY—=RFT—b BCTT7OT7147
2T )—2T— K,
_ p BT — o —_ . [=LRB5I&
0 1 1 1 J =< IVENE 211’774775_'\ 2TCRAJ—RF7—Fh MAX247Cla
TOTAT
1 0 0 0 J—~ILEE ER-2T-MNETCTITA TR TCTOT 47 ETTITA4T
ETR—ZT—h,
_ 2T — - — /=72 LRB5(E
1 0 0 1 J —<ILENE 25—k ECTITATECTIOTA47T MAX247 Tl3
TOTAT
1 0 1 0 J =< IENE BTA)-2T-METTITATETCRI)—RT— KN BTCTIT47
PCR)—=T7— k.
_ £TR)— - - |[=rELRB5IZ
TOTA T
S NN 2CR)— [&2TR)— @—/T— O—/\J—
1 1 0 0 A i 25—k ZF—Fr [Lyv—TE—F Lo—TJE—R
ECR)—=T7— k.
< NN £CR)— B2TR)— @—/N\T— /=7= LRBbHIE
L N N A d 25—~ RF-F Lo-TE-K MAX24TTH
TOT AT
Syl S 2T — [@TRU— I = By
ETCRY—=ZF7— I,
. NN 2CR)— [&CTR)— o —__ . |=7ZLRBbIZ
I R T R T B T RPN 278 [RFof ECAVTATR macarcid
TOTAT
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37 EHhEO—-ICLET. WBOAATILT Y TERIE

MAX220~MAX24913. 717 ILF ¥ — R TJDC-
DCBEI/N\—=%, RS-232 k51 /\ RS-232L-2—/\
BEUL =N Z VR IV IDA 22— T IVEIEIA S
DADDER D OBHRENTINE T,

FAPNVFvr—IRTEEIAVN—F

MAX220~MAX249(d. RS-232 K= A /\EREID /=
HIZ. +BVH5+10V (BEREH) ICZRTD2D0
Fr—IRUOTERNBLTWET, BHOI /=53
OAVFUHCI AL,
V+HEADCIICEZXE T, ROA/N—=HFAVFT
C2afEl. +10VA-10VICREZLV-HADCLIZEX
F9,

V+&EV-ImF A7 LMAX225, MAX245~MAX247 %
RE. +10V (VH)E-10V (V) Ao EDEH =45
BR[O ICER 9 C EAEBET Y (IREEERESR) o
V+EV-IIRELTSN TGN D, HAOEBEIIER
BARAOEBMEHKITETLET, V+EV-DOHEREEEIC
BRZBEICHIET DL EIA/TIA-232ED K Z A /N
HABERELOEVIUAEATBR CE B BUET,

MAX222. MAX225. MAX230. MAX235. MAX236.

MAX240. MAX241, SXUMAX245~MAX249MD
vy NI D UKEER R DIBEIE. V+EV-N OSBRI
ANBHZRWUET ZEFBITRS . Znoh' vy b
SO UBE V-IF0VIC, V+IF+5VICIEI &9, +10VD
NEBERZV+IHFIC(+10VEERT DR F v —
Ry Ta@ERT 2RI MIET DL OBT T T —
varvc. C1aryFoyaRELLNT, 1

SHDNImFZVeclc L TR S0 I3, v b

- REFIC,
T9,

V+O' RERICVeclC e N s

RS-232 K54/

RS A /N\HEHBEERIS. Voo = +5V. AHESKQDRS-
232L v —/N\&fEiE. £8V (typ)Td., ZDOHEAHIEIE.
BERE N CHOVORN R A /NEALNIZEKRT D,
EIA/TIA-232ESLVV. 28 FICEE T DT ENVREALS
nchgxd., COREBEFRHEIT. BI3KQETE. Ve =
+4.5V. RAMEREDRGEZSHET T, BEEEFD
RSANHAOBEEREV+-1.3V) 1S (V- +0.5V)F T
DEFE T,

AHZL vy 3l RiE TILBKXOCMOSTV/NFTIL
TY, EALAEWRSA/NAAIE. AEHIC400kQT
Vecll 7Ly TancTinadizH, #A— 7o TlRILEEA
(MAX220% %< )o &2TD RS A /NEA 2V IN—5EIED
e, TIVT Y TEMICE D TERLTWVEN RS AN

14

+BVANZ+10VIC2EEZRE#EL .

TWNTYThTFae—TNENndo vy NIOE— }\E?f
HZRE. BETI2UATT, 2y MO E— KB
2 =27 —~F. HDNIEBRIMBESIN TR
23, RZANERZEI—2FTINNAA 2 E—F R
REIZKEY, U=0BRIIHYAoO7 RT7(RK
25pA) ICIEY) F 9, A+ 1BV TEREI T D EATE
9. vy MO UE— R BEERII8UA (typ)
FTEHETLZET, MAX220(ZI3. ERBLCUWVEVRS
ANEAEOA—IZTDTINT Y THERALHY T A
FERALBEWANZGCNDZ 2V eclliEZ ik L TR S0,
MAX239ld L >—/N\R)—F— a2 bO—ILZA >
. £z, MAX223. MAX225. MAX235. MAX236.
MAX2405 K OMAX2411IL 2 —/XR ) —X 77—~V
B AR 7 N oin EYAWESIZ VA N 4w u D N
A—ILOEAREHATNE T, R2ICL—/XHATO
vy NIO O NO—-IEBKUL 2 —/INA) =2 F7—
hId>bO—IERLET,
A =Z2F7— M 2—=TIZA H/\1A DEF (MAX225/
MAX235/MAX236/MAX239~MAX241). L —/\
TTL/CMOSHEAINA AV E—F R A= F7— K
T—RTT, Ffeo vy YOO MAO—IILTA Y
BNADIFENAA 2 E—F VAT,
O—ND—=2vy M OUE—RE. RTAN\EAIEE
F—=VATEINRZANEINTZ Y RIZTILEnY
—VBRISTLPALUTIZBY ET, IR VZEAN
oV~ (VCC +6V)DETHEFEIENTH 'J VERIS
TWAATRICEEZ W E T, -0.5VUATDIFES. TR
IYHIFTKQDEIA VE—F R EEDTI TR
NTAFA—= RIS TENEd, £leo bR IVE
IETkKQDEY A v E—F 2% £ D2 THVcc+6VTH
VIF—0S v TEINET,

RSANEHDZ)I—L— MI EIANTIA-232ES KT
V.28 EICBE T DL D30V/usAFICHIBRES TN
F9. RIL—L—MIE3KQHBLUV2500pFT24V/ps
(typ. EEGE). 10V/ps (typ. B T,

®R2. L—NDRV—RF7— A2 bO-)

&% |SHDN|SHDN| EN |EN(R) L—x

O— X INMAE=FT R

MAX223 | _ | g | O—| _ |7oF747T
N | A NAVE=F R
O— |/\MAVE=F 2R

MAX225 | _ — | Ay 155
MAX235 | O— O— |NA(AVE—522

MAX236 | O— | __ g T aT
MAX240 | /\o X | AA4E=5F02
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RS-232L>—N

EIA/TIA-232EH K UV.28KB1gTld. SV EDEE
LA O2 Y J0EERSN. 2ECOL 2 —/ W RER
BELE T, ANRL Y23V RA0.8VE2.4VIZEE
SnTWBiH. L —/NIZEIA/TIA-232EH L VV.28
LN EBRRIS, TTLLNIVABICEIRL E T,

L—/N\DANIEL25VETDANBEEICIHA D &
HTE. RIMESKQDANKIGENZMBATNET,
DL —/NIZV.28HB K UEIA/TIA-232ED 7 7)1 b
KDY A T EBZBLTNET,
LY—/INDANDERT) 2 XIZ0.5V (typ) . RIETEH
0.2VAMREEESNT & J ., ThICKW . BELK /A X
EVVFVIZECLOBEMDENANDESICHL
THIRELGHAZAEBONE T, L—/\DEEEL
I3600ns (typ)T. AAESDEALFZEICIIKE SFEBF
LE A,

AO—ND—L>—T7E—F

MAX223. MAX242. MAX245~MAX249TCmO—
ND—L—TE—-—RDHEEII. ICE Y NTDT Y
E-—RICLEBADS., BHRESEZITMDIENTE
F9, N3, DATLDEEMICTIOTAETA &
FITVIIBDEOICIEEN BT T r—23IldH
WCTEETY, YATALEF. O—NDJ—L2—TE—R
HEEOTICETITATICETDAVY RMESESZITEY.
BEROT—Y L — NCOBERmEETREICLE T, ZDE
—RNICE DT RTFLNT—%ERTEZET .

B2l v 3l F(MAX243)

MAX2431d. MAX232A&LE> OV /IXFTILTT AN
REBEDRIIRS-2320D 7 =TIV T # )L MREN2ED

L2—=NADDORIBETERUBRINTNE T, ZhISLW.

CTS®RTSEDHIH=Z 1 U AEBEF I T7O—FT 1>
JIRRETE. BERBITIonNEttA, BOREBE 1
HITTI—92DIC. BST—TILEREELFEA,
T=TIDTHIL NRENBEBNASDZAL Y IILER
EEIZ. +1.4VTI3E<, -0.8VTT, ABH. HIfE
FA UKD TEICEEENTNDIBEDH. ZDHS]
IFEICEY FT, BEEISNTULVRWNESICIE. #EiE
ELTOE T F., EEREIRKREBICEY LT, BF.
MAX243DDL > —/N(+1.4VZ Ly 3L R) 3.
F—554 > (TDF/=IERD) ITERS . &Ly 3l
RL>—/Niga> sO—J)L>4 > (DTR. DTS, CTS.
RTSE) IC#EHRINE T,

fthDRS-2327 7 2 U Id. EIA/TIA-232ERHRICK Y
mgfbEsnies—JILT7 I MMrREZEITLE T,

DFUANN BICEE., TO-T 1 VIRE T
B3I RICEEESNIIBEDHIC. L—/XEHIE
NACEIET o NADHEAIFT ) 7 ILEERICTIL.
T—IREREDI MY TEBRLE T, INEBITDIH
IZI3 B S 1 2B REBEL NIVICEE T DD
TR\ EERELEITNEZY E B A

vy D (MAX222~MAX242)

MAX222. MAX235. MAX236. MAX240& XU
MAX241 T2 vy IO UBEBETOL 2 —/NET 1
=TI ENFET, MAX223EKUMAX242TIE vy b
SOV TEHE2DODOL I —/NFA—/ND—L 2 —TE—R
TEELET, JOF. GEEZI/NIDOO- D
ANEBBISHI2.5usICEMLE T, vy bT D UE,
Lo—NFERT ) RIELDCMOSA IN=5 & LT
BIEL &9, £/ MAX223EBKUMAX242(3L 2 —/N
t£73%SHDN (MAX24 1 TIZSHDN) & (3337 L T HlfE
5L —/\EAA —TILAT (MAX242TIZEN,
MAX223TIEN) ZfBZ TLV\&E T, ZDMHDT/NA X
MSHDN (MAX241TIZSHDN) l3L > —/N\HEhZET «
t—TILLET,

MAX225(I5BDL > —/NEBED SR I Y H,
MAX245(Z10 DL > —/NEBRAD NSV R IV H &
BATLNE T, FIMAX225/MAX24513. Bll4DL2—/N
ENSURIYEDA =T IVEIEIRFEHBAITNET,
Oy INABENTAAICAOND EF ¥ —2RY
TEATIIBY ZFEIY Y IOV ENET, 2D
MRRET. SHEBRIT2OpAUTICETL. Lo—/NF
O—ND—L>—TE—-RTEELIT. RS/
DE NAA2E=F 2V ZRE R —ZT—bE—R)
IC/E) E9 . MAX225TIE5 DD R TDL —/NFENR
ANNCEOTHIEIENE T, MAX245TIIL > —/NHAH
DS EBEIFENRAAICE D THIEE . FZWD2MED
L2—/N(RASERBO) IFEICT7 T 14T Td. RAT~
RA4&ERB1T~RBAIFENRA'A DY 7 /\A DEFZ ') — 2
T—hE-RIZAUET,

LO—NEBLUOPSVRIvHAL2—TIVEIEAS
MAX22585 K U'MAX245~MAX24913 N>R I v s
BELOL =N, =T IHIEEHBZ TNET,

oL —NNIZII3DDEEE— K. JILAE—R
Lo—TE—-RBEEHER). RU—A7—rE—R
(FA4t—7IE) . BroOa—/1\D—L—TF—RUERE
F=HZL—=NMNITLI—NDAR=TILEIE) HHFT,
Lo—Nn\DA%—=TIVAAIGE., TZILRE=RKLP—T
E—RER)—ZT—PFE—RZEHBLET, TR
SYUBICE2DDEEE— R JILAE—RE—R (@
BER) & R —XFT—MNE—R(FaE—TILE)H
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+5VEB. BF ¥ ANRS-232 K51/V/L>—/Y
BUET, NSVRAIVIDAZ—TNANE, Sty MAXRA8IE. Lo~/ 8EE K51/ 8. BEUAED

NYDE-REFIILE T, 2TCDOISIRAIVE
W74 t—"JIU. ZFIEPY D E-RICAY

F9, F1x—TJIEnfcLo—NFo vy MT DI UR

O—ND—L2—TE— RTHERELET,
FKla~RTdICHEREZRL Lo MAX244 (3 H
ImFHENHD. INDORICIEFEINE Ao

MAX24613. 10BDL >—/NEBED S 1 /N ZfigA.
Z L C2EDHIEEFIE. IhoBEOZENnZNAAZ

FEL E o A ROBEIAS (ENA) AN ICEDEL

A4 ROAEDL >—/INERTA/NFR)—XFT—H
E—RIZKEYET, BERICBY A ROFIEAA (ENB) I
KW B RDAED RZA/NEL—NNDR)—2Z
T—rE—RIZBYJFT, MAX245TIl3. ABEKUB
A4 ROFNFNIEDL > —/N(RASERBD) ITEIC
TIOT4T TS, ABESA RAF 14 tz—T)LBF(ENA =
ENB = +5V). ZF 24N vy NIDUE—RICKE
D&Y,

MAX24713. L2—/N9EE RZ A /\8fE. SIU4ED
wHmF A=A TLVE T, ENRA. ENRBL > — /N
AX—=TIVANDZE2D4EDOL > —/NEHZEHEL.
ENTA. ENTBhN S VR I VH A 2—TILADHE < 48
DRZANEFHLET, OBHDL >—/N(RB5) 3
\C77 0T 47 TY, ENTACENTBA /N1 DI, v b
FOE—RIZAUET,

16

HiHFEMmA TLVE T, ENRA. ENRBL > —/\A % —
TIVAHIETEFNZNAEDL > —/NEHESIE L. ENTA.
ENTBhS VR I VA 2—=TILADIZENZNAED
RSANEFHLET, COEFIF. BICTFIT47
HLY—N\EEHZTVEHTA, ENTACENTBO™@EAH
NAIZIEDE, DY NTTUE—RICAU, RSA4N
2 —RF—FE—RICAWZT,

MAX249(3. L —/N10EE RS A /\61E. HLV4E
DHEIHEF M2 TLvEd, ENRA. ENRBL —/\
A% —=TIWADIHEDL >—/\HEhEZNZNEE L.
ENTA. ENTBh S VRIS A2—TIVAHII3ED
RSANEZNZNHBLET, TOEFICIT. BIC
FOTATRLD—NEHaTWFHA, ENTAL
ENTBOEAEHNANCEDET Y NI D E—RIZAW.
KRZANZEIR)—XFT—hFE—RICAWUZET, vV k
FOUEFE—RE. 797147 —NEF—5L— K
BA20kbpspO—/ND—L >—TJE— RTEMELF T,

P7Vr—2aviEh
RSN HR25IC. EVREBSLUEEBFEEREERL
TWEY, BR/ A THBRY T —2 3> TR,
VecldC1EC2EBLEDIAYFUHIZEDT, TED
EWICOEL TIS Y RICFAY TU VI LTTRE D,
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SVINPUT 3
TOP VIEW — ¥4k
5
R 7 = 16
C1+ | 1 v 1 Vee 2
[1] [16] Ve o T LAY
v+ [2] 15] 6nD ’L4 C1-  VOLTAGE DOUBLER
2t i 6 10V
c1-[3 14] Tour | AVTO-IV
] mmam [ C27 5| co- VOLTAGEINVERTER | L g4
c+[4]  MmAx220  |13] Rim o L
MAX232 + -
o [s| maxzzon |2l Riour 400k
v- 6] [11] T >0 3 >oﬂﬂ,
5v
Toour [7] [10] T2n TTL/CMOS * RS-232
INPUTS 400k QUTPUTS
Rew [8] 9] R2our Rl ALY >: Toour |7

RS-232

CAPACITANCE (uF) TIL/CMOS INPUTS

DEVICE C1 C2 3 C4 G5 WP = s
MAX220 0047 033 033 033 033 4—4&0—0< LY
MAX232 10 10 10 10 10 %ﬂ(

DIP/SO 2| Riout _ Rin 13 4

MAX232A 01 01 01 01 01 Q
GND
[ 15
5. MAX220/MAX232/MAX232AD E VELE S K O R EE) (L]
TOP VIEW |iV'NPUT C3 AL CAPACITORS = 0.1uF
p ) ¥
= 17
2 Vee 3
I o o[ wsvtonov Y
— (NC)EN 1] [20] SHON T4 ¢1- VOLTAGE DOUBLER
_ T - 5
M) EN[1] 18] SHON 1+ [2] 1] Ve o | g? ovTo-tov vl 1V
T 8] co-
o 7] 2] Voo w ] 3] 6o VOLTAGE INVERTER gC4
C1-
Ve 5] 16] GnD [4] mmam [17] Tour 400k9 (EXCEPT MAX220)
(4] mmam [is] oo C2¢ [ e [16] nc. 12 T1|N > Tiour |15,
ca[5| MAX222 4] Ry c2- [ [15] Ry
MAX242 TTL/CMOS (EXCEPT MAX220) RS-232
c2- 6] [13] Rigur v-[7] [14] Riour INPUTS 400k OUTPUTS
~ 1] Tam T20uT |8
V-[7] [12] e T2our [ 5] [13] N.C. > >°——>
T2out E E 2N R21y E E TIN 13| RiguT RN |14
R2n [ 9] [10] Roour  Reour [10] [11] T2 B
TTL/CMOS 5kQ RS-232
OUTPUTS INPUTS
DIP/SO SSOP <10 RoouT § < R o
~ 1|(N.C)ENS %skg
(') ARE FOR MAX222 ONLY. " S sonle
PIN NUMBERS IN TYPICAL OPERATING CIRCUIT ARE FOR DIP/SO PACKAGES ONLY. BND_=
T 6

X6. MAX222/MAX242D E >V ELE H S UTRZES (E[E] B8

MAXIMN 17
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+5VEE.
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TOP VIEW

ENR | 1
ENR| 2

TiIN E
ToIN E
R1OUT [ 5]
RL0UT [ 6]
ReOUT [ 7]
RalN E
RaN [ o
RilN [10}
TI0UT [11]
T20UT [ 12
GND [13]
GND E

MNAXIN
MAX225

El Vee
Zl Vee
[26] ENT
[25] TaIN
[24] T4N
23] T5IN
[22] RiOUT
[21] Rs0UT
[20] RsIN
[19] RaIN
18] Ts0UT
[17] Ts0UT
[ 16] Ts0UT
[ 15] T50UT

SO

MAX225 FUNCTIONAL DESCRIPTION

5 RECEIVERS
5 TRANSMITTERS
2 CONTROL PINS

1 RECEIVER ENABLE (ENR)

1 TRANSMITTER ENABLE (ENT)

PINS (ENR, GND, Ve, Ts0UT) ARE INTERNALLY CONNEGTED.

CONNECT EITHER OR BOTH EXTERNALLY. Ts0UT IS A SINGLE DRIVER.

TN

+5V Vee  Vee
% 400kQ
hd > T10UT

3 > — 11
+5V
%40%(
_ ToIN o
e iy K i
%4001@ )
_ T3IN o
25 B 3 K o > 18
%4001@ 3
- 4N -
2w Y K oo |V
%400;@ 3
T50UT
23 > TsiN o K‘ > 16
o ENT p .
%> T50UT > 15
5= R10UT RilN "
5kQ2
s RoOUT = RN <«
5k
<
) < R30UT = RN <
5k
L
2 < R4OUT — RN <9
<
RsOUT = RN
21 - S — <20
ésm
1] ENR [ —
>— 2| ENR

M7. MAX225MD E 2V ELEB & X UTREB fEREIR
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5V INPUT
TOP VIEW TR |
ﬁ |T"
12 = L J/m F
Ou
F |Ci+ Vee 13 [+
1.0uF 14 +5V T0 +10V Ve
”I\_w C1- VOLTAGE DOUBLER
C2+
| +10V 70 -10V 17
1.0uF VOLTAGE INVERTER V-
W 16] co- 1’1.OMF
45 E
400kQ -
- S LT T>1 Mourf2 Y
T3our II E Tdout +5V
Tour [2] 27] R 400k
T2
T2out E E R3out > 6} T2 @ >_OUT3_>
Raw 4] [25] SHON (SHDN) - +5V RS0
Reour [5 | MAAXIM [o] ey @) INPUTS 400k OUTPUTS
MAX223 20 T3 T3 1
2N IE MAX241 El Rén+ | IN @ T3 out —
T [7] E Rdout- +V
Riour 8 [21] T4 % 400k
R [9 ] [20] T3, p 2 T g >0 Mourf28
\ J
GND [10] [19] Rsour-
vee [11] 18] Roin- R Kl < IR 111 [
o1+ [12] [17] v- %5“9
V+E E C2- 5] R2qut Ro = R2IN |4
C1- |14 15| C2 -
[i] 1] c2r ‘ éskg
Wide SO/ p—
ssop LOGIC / g 26] R3our - —  R3w |27 RS-232
ouTPUTS | INPUTS
5kQ
<
<2 Rlour o T
éskg
[
19 Rsour T AR
|- R5 )
“R4 AND R5 IN MAX223 REMAIN ACTIVE IN SHUTDOWN éskg
_ 6 SaNN
NOTE: PIN LABELS IN () ARE FOR MAX241 24| ENEN) HDN {25
= —— (SHDN)
GND
10

6VcXVIN-OccXVIN
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+5VE
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45V INPUT
TOP VIEW TOE -3
-3 —
o = 7 1.0uF
Cl+ vee 9|*
1,ouF—'iTo - wvToHov
« = VOLTAGE DOUBLER
Tsour [1] 20] Téour _,1% C+  +10VTO-10V 13
Tiow [2] i3] o 1.0uF 7212 oy, VOLTAGE INVERTER V—%LOMF
Z
T20ut E E N.C. +5V =
400k
2 [4] anaxian |i7] sion 5| T >¢ Tiour[2
T[] MAX230  [ig] Tsour 5V
400k
6N [ 6] [15] T4 4| 72w > T20u1 |3
> T2 >
Vee [ 7] [14] T3 +5v§
400k
1 .
1+ ] 13] v TTLeMOS ) 14| T3 S NGRLENT] I
vi [ 2] co- INPUTS | ™ v T OUTPUTS
400k
¢1- [10 [11] cor 15 T > Taout |20,
+5V
§ 400k
DIP/SO 19| 5 > T5our |16,
L ® T5 >
N.C.od8 GND 174 SHON
16
X9. MAX230D E VELE H K UTEEE) (B ES
45V INPUT
TOP VIEW +7.5V 10 +12V
1.0uF
_lﬂ +
= 13 (15)
1 14 | (16)
C1+ Vee Vi
U f0- vOLTAGECONVERTER V[T
\
° . 5V + 1.0uF
e [1] 4] v+ o[ 6] v+ ) 400k ; )
. - 10 13
C- |2 1] Ve CL2 6] Vec W [ S iour 11
v-[5] _amaxaian [i2] oo -] amam [ oo — 45V
o (4] maxest [0l mor Ter[4]  mAx2st [as Tooreurs 00k i
Raw [5 ] 0] Rt Rew [5] [12] Rin ~ 7 | > T2ou |4
R2our [6] [9] Riour  R2ou [6 | [11] Riour (i ¢ [ o ar |10 12
9
T [7] 8] T Ton [7] [10] T <« <Ril-e i
ne. [8] (9] ne.  TTLCMOS 5k RS-232
DIP OUTPUTS INPUTS
R2 =
SO 6 | R2out - P E <
d %m
GND =
PIN NUMBERS IN () ARE FOR SO PACKAGE. L 12(19)

10. MAX231DE VEE & & VRS E[EIEE
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J__5

5V INPUT
1.0uF
TOP VIEW =77,
+5V Vee
400k
° 2 M Tout |5
Taw [1] [20] Rour > N ® >
+5V
T [2] [19] A2 TTL/CMOS . RS.232
» INPUTS OUTPUTS
o [} 18] T20ur 1| Tow T2our | 18
- > ® N
v ] mmam [17] v- [ f1our |
Mo [5]|  MAX233  [ig] e - o< -
MAX233A
GND [ 6] [15] co+ TTL/CMOS 5kQ RS-232
OUTPUTS INPUTS
Voo [ 7] 4] v+ (C1) L
(V4) C1+ E E Ci- (C14) <2 R2our N Ran] 19 o
6o [ [12] v- €21 ponotwake ¢ 88 o1, sk gy, |1(12
NNECTIONS T
(v-) 68- [10} [11] c2+ (c2) c0 TCHEgE gmg %3ﬂ c1- B S A
12 (10) - 16
INTERNAL -10 V- C2-
DIP/SO POWER SUPPLY | [ 17| . o K
INTERNAL +10V  148)]
POWER SUPPLY . GND GND
G- 9
(') ARE FOR SO PACKAGE ONLY. =
X11. MAX233/MAX233ADE VELE H KL UIZ#EE{EL] R
5V INPUT
1.0uF Y
TOP VIEW ke
. — 6 1.0uF
Cl+ Vee 8 |
10 F—,i_ +5V T0 +10V V4
R ] I VOLTAGE DOUBLER
10
C2+ V10 -10V
T +0 12
N4 1.0uF VOLTAGE INVERTER V-
. Oul 11 B 1
Tour [1 ] [16] T30ur Cfc = 1.0uF
+5V ——
T 2] 5] Mo 400ke2 -
(3] anaxaan [ M 4f T Tour |1
o ® 1) UIE LENGN
T [a]  max2s4 i3] 3w Y
GND [ | [12] V- %4001@
Vee [6 ] [11] c2- ] MEY > T>2 T20ut |2
ci+ [7] [10] C2+ TTL/CMOS +V RS-232
INPUTS 100k OUTPUTS
Vi E EI C1- :
=13 T3 ® T>3 3out |16
DIP/SO +oV
400k
L 141 T4 ® T4> Thout |15 y
GND

12. MAX234DE VBB & & UIRES(E[EIER
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TOP VIEW

e 7
T4out E E R3N
T3our [ 2] 23] Raour
Tout E ZI T5N
oo [4] A [21] sion
ron[5] MAX235 o] EW
R2out E E Toour
T2 E E Réiy
Tin [8] [17] Rdour
Riour E E T4
Rin @ E T3
GND [11] [14] RSour
Vee [12] [13] Roin
DIP

TTL/CMOS
INPUTS

TTL/CMOS
QUTPUTS

+5V INPUT

1.0uF
+
= 12

Vee
+5V
400k
/=8 TN o T1>o Tour 3, A
+5V
400kQ
] T2 s T2>o T2out |4
+5V
400k
o T>3 e gflTZSSTS
+5V
400k2
=16 T4 ® T4> Tdour | 1
5V
%40%9
T
\=22 ToIN o T5>O 50uT |19 )
( N
9] Rlgur H _ R1in 10:
<5} Rour o — R 5 <
q éBkQ
231 R3out 3 ? R3in |24 RS-232
INPUTS
0_/ 5k
<7] Rdour e = Ran 18
¢ %WQ
\‘14 RSout R5 | RO 13=/
— r 5kQ
20| EN 91
—— SHON|—=
GND —
BE

13. MAX235M E VB E & & UIRZEENE[EIEE
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TOP VIEW 45V INPUT
1.0uF Y
il
— 9 J/1.ouF
+
B et Ve Vi ﬂ
]
T - VOLTAGE DOUBLER
13 y A
10 F—'i_ +0VTO 10V L ouF
alta niil] 18 VOLTAGE INVERTER I
+5V
400k
4 N
:7 TN ® e Tour| 2
P —>
T3our E E Tdour 5V
Tour [2] 23] Rou 400k
T2out
T2out [ 3] 2] Roour [ ML >0 T8
Rin (4] maxaa [21] ston TTL/CMOS 5 -
_ INPUTS OUTPUTS
Rior [5]  MAX236  [o0] EW 400kQ2 .
18] T3y ouT
Ton [ 6] [19] T4 > ¢ >07_>
i [7] 18] T3 45V
GND [ 8] [17] R3gur 400k ol
_19] Téin ouT
Vee E E R3iy » ® >0——>
N J
C1+ IE E V-
Vi IE E Ce- 5| miar TN
[12] [13] cor - R —e >
Ci-
— éskg
DIP/SO <
TIL/CMOS ) <a22}-R2our ol e Ron |28 o
OUTPUTS
L 5kQ
\:17 R3our e R3n 16=/
r éSkQ
20| EN m—
- = sion[ il
GN

I|CX) o

14. MAX236MDE VBB & & UIRZEE E[EIER
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TOP VIEW

.
T3out E E Tdour
Tour [2] 23] R
T2out E E R2out
rin [4] s [21] 5
RiguT E MAX237 El T50uT
T2 [ 6] [19] T4
Tin [7] 18] T3
GND [ 8] [17] R3our
Vee E E R3n
ct+ [10] [15] V-
Vi [11] [14] c2-
c1- [12 13] co+
DIP/SO

5V INPUT
1.0uF Y
ilz
— T
10 Voo 1 |t
B Cte 5V T0 +10V v
OuF 1) o VOLTAGE DOUBLER
131 s e
o = +10VT0 -10V T
W= 14 o VOLTAGE INVERTER ¥
+5V =
%4001@
g L ML T Tour] 2 o
+5V
%4001@
o 6] T2 ™ T20ut 3 5
o 15V T
400kQ
TTLCMOS o 18] T3 Bor] 1
INPUTS ) 15V "
400kQ
19| T4 2 T40UT£>
+5V
%mom
21 Ton T5out | 20
> ® }O;_’/
- <] Rlour Rl RINT4 o~
TTLCMOS ) <22} f2our o | {5 g
OUTPUTS
5k
171 R3out T R3w | 16
S R3 <)
5kQ
GND =

1
oo

1.0uF

1.0uF

RS-232
OUTPUTS

RS-232
INPUTS

15. MAX237DEVEE S S UREENfE[OE
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TOP VIEW
+5V INPUT
1.0uF Y
ke
= 9 \l—/muF
+
T L P Voe ve L1
1 0uF 5V T0 +10V
M2, VOLTAGE DOUBLER
13 C2+
LouF =2 AOVTO A0V V- 1_i|/
T e VOLTAGE INVERTER 1.0uF
+
+5V :IT:
400k
4
T2our [1] 24] T3our (] AT >0 Mour]2
Tour [ 2] 23] Raw 45V
400kQ
Raw [ 3] 22] A3our )
18] T2 ouT | 1
R2out E NAXIMN Zl Ta > o ° %—»
+
L] 0l T INPUTS 400k OUTPUTS
Aour Lo} [19] T3n i T3our | 24
o191 T3y T3 our f 24,
Rl E E T2IN 5V
GND [ 8] [17] Ragur %mom
Vee E E Réin p 2] Tan ® o T4out] 20
e+ [10] [15] v- \ > Y
v+ [1] [14] co-
- / \
C1 E ECZ+ 6] Ripur R _ Rl [
DIP/SO %%Q
4 ppu—
< R20ut R —  R2y 3=
TTL/CMOS 5ke2 RS-232
OUTPUTS INPUTS
22| R3out a3 - R3iN 23¢
171 Réourt na - Réin 16=
N J
5kQ
GND
8

16. MAX238M E VELE & & UIREENE[EIEE
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TOP VIEW

-
Riour [1] [24] Ty
Ry |Z 23] T2
GND [ 3] 22] Roour
vee [4] masaim [21] ran
wls] MAX39 e oo
o+ 6] [19] Tiour
c-[7] 18] R3w
v-[g] [17] Raour
R5IN E E T3
Rsour [10] [15] NC.
Raour [11] 14] EN
Rdiy E E T3out
DIP/SO

75VT013.2V
+5V INPUT INPUT
1.0uF
T
e 4 5
V
6 Cls cc V+ . 8
M 7 0- VOLTAGE INVERTER = 1.0uF
+5V
%40%9
e N
=24 TN ° > Tour | 19
+5V
%40%9
TILCMOS ) 23] T2 ¢ |1) T20ut | 20 RS-232
INPUTS OUTPUTS
+5V
%400&9
=16 T3y ® 3 T3out | 13
~ : J
¢ 1] Rlour R _ Rl 2=\
<Llran ’ﬂ = Rl
q éSkQ
TTL/CMOS /7] R3our o = Rdpn 18 o | Rs232
OUTPUTS INPUTS
[ 5kQ
=11 Réout ’ﬂ — R 12=
q éSkQ
_10] Rsout —  Ren |9
- RS <
= q 5kQ 5
- ne [
GND —

1
w

17. MAX239MD E VBB & & UIRZEENE[EIER
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TOP VIEW
/ — = N\
N.C.TT12]
R2our 1113
T2 1114
Tty [CIT19)
Riour 1136
Ry LI NI
GND[_TT78 MAX240
Vec 1119
N.C. 1120}
N.C. 1121}
N.c. 1122}
\, /

V+
C1-

23
24
%5
2

Co+ 1128

V-
N.C.

c2[1T29
30

1

N.C. 1132
N.C. TT33]

N.C.
N.C
C1+

Plastic FP

441 IN.C.
4317 JSHDN
4217 1EN
AT 1T50u7
40T 1R4y
39T IR4our
3811174
37T 173y
3611 1R50uT
35T 1R5)N
34T IN.C.

+5V INPUT
1.0uF Y
il
I L
¥ C1+ Vee 2B [+
1.0uF 27 +5V 10 +10V V+
"l\_zs C1- VOLTAGE DOUBLER
C2+
F | +5V 70 -10V KL
1.00F 2= 20 ¢o- VOLTAGE INVERTER —
+
+5V I
400kQ -
715 Ty T1> Toutl 7 -
+5\’%40%9
L] RETEEDY T>2 T20ut 8,
V2 o0k
TTL/CMOS ¢ 37| T3 T3out 6.
INPUTS | e B
*5\’%40%9
=38 Tdn > 12 Tdout] 5
+5V
400kQ
] AE D Toour | 41
> é %_’/
7 16| Rigur A1 o Rl | 17 Y
éskg
<3 Rour ’ﬂ — R 10 o
TTL/CMOS =3 R3out R3 o Rdn 4
OUTPUTS 5o
q
39| Rour ﬂ L L
36 Rsour —  Row |35
Tt
_ q 5kQ
2 EN 2 sHN |

GND

1=

RS-232
QUTPUTS

RS-232
INPUTS

18. MAX240D E VBB & & UIRZEENE[EIER
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TOP VIEW +5V INPUT ALL CAPACITORS = 0.1uF
0.1uF Y 0.1uF
=3 )
+
—= 16
! Cl+ Vee
0_1uFJi_ +5V 70 +10V V+ 2| +ov
i ] N VOLTAGE DOUBLER
. <1 IY
o1+ [1] [16] Voo o FJi_ A0VTO-10V o5 v
u 5 VOLTAGE INVERTER .
v+ [2] [15] aND e L _Jiio.m
o- 13| vraamn 14 Tour Y =
cor [4]  MmAx243  |13] Riw 400kQ2
c2- [5] [12] Rigur p L1} Tl ® M&
v-[6] 1] Thn TTL/CMOS o o RS-232
T20ut E E T2 INPUTS OUTPUTS
R2iy E El R2out ;10 T2y ® > 5 T2out | 7
DIP/SO
12 | Rigur < _ Rin |13
TTL/CMOS 5k RS-232
QUTPUTS INPUTS
<R : < .
RECEIVER INPUT | R1 OUTPUT | R2 OUTPUT
<-3V HIGH HIGH Sk
OPEN HIGH Low N
=43V LOW LOW GND =
T

19. MAX243(DE VB E & K UIRZEENE[EIRE
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+5V
TOP VIEW uF
1uF { i
vE
o1 _ 20
1 F‘LI__ Cl+ Voo 22
z=z3535355555 - W 23] C1- +5V 70 +10V VOLTAGE DOUBLER Voo
S22 22 EE B8 8 1F‘Ll__2402+ V_W-F
|a_| |5_| |7| |§| |?| |T| M |E| |E| m m W 28] co- +10V TO -10V VOLTAGE INVERTER =L
[ ° <
RugN [ 7] [39] Radl -
RN [ 8] 38 ResIN 9
RutIN [ 9] [ 37] ReIN D
Ra10UT E E Rg4IN 16
R0UT [T P V/ ) 4V 557 RosouT [
RasOUT [12] MAX244 [ 34] RgoOUT 3
RasOUT [13] [ 33] Ra30UT
17
RasOUT [14] [ 32] Rg40UT Rl
TwiN (5] [ 31] Res0UT 4
TN [16] [ 30] TgyIN B
TagN [17] [29] TeoIN 18
| — —
9| RgIN ReyIN | 36
= o @ + 4+ L o4 Jd L= =
33557588733 sk sk
PLCC _ 10[RaOUT = — PReOUT|35
8| Ra2IN ReaIN | 37
5kQ 5ke2
MAX249 FUNCTIONAL DESCRIPTION
10 RECEIVERS  fReour = — ReOUT[34
5 A-SIDE RECEIVERS R RN 38
5 B-SIDE RECEIVERS >
8 TRANSMITTERS 5O 5kQ
4 A-SIDE TRANSMITTERS
4 B-SIDE TRANSMITTERS _ T2|Ra0UT — — Re0UT|33
NO CONTROL PINS 6] RagIN ReaIN |39
| — —
5kQ 5k
 13|RaOUT = — ReOUT|32
5| RasIN ResIN |40
5k 5k
. 14RpsOUT — — ResOUTY31
< GND >
_11s

K20. MAX244DE VBB S L UTREB (EREIRE
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TOP VIEW
.\
ENR E E Vee
TaN [2] [30] ENT
TN [3] [38] TeilN
TN [4] [37] TeolN
TaN [5] 36] TeaN
RasOUT [6 | MAXIM [35] TN
ruout [7] M0 [54] mesour
RasOUT [ 8] [33] Req0UT
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MAX247 FUNCTIONAL DESCRIPTION
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MAX249 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 -55°C to +125°C 16 CERDIP
MAX222MJN -565°C to +125°C 18 CERDIP MAX232AMLP -565°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 -565°C to +125°C 16 CERDIP
MAX230MJP -55°C to +125°C 20 CERDIP MAX235CPG 0°C to +70°C 24 Wide Plastic DIP
MAX231CPD 0°C to +70°C 14 Plastic DIP MAX235EPG -40°C to +85°C 24 Wide Plastic DIP
MAX231CWE 0°C to +70°C 16 Wide SO MAX235EDG -40°C to +85°C 24 Ceramic SB
MAX231CJD 0°C to +70°C 14 CERDIP MAX235MDG -55°C to +125°C 24 Ceramic SB
MAX231C/D 0°C to +70°C Dice* MAX236CNG 0°C to +70°C 24 Narrow Plastic DIP
MAX231EPD -40°C to +85°C 14 Plastic DIP MAX236CWG 0°C to +70°C 24 Wide SO
MAX231EWE -40°C to +85°C 16 Wide SO MAX236C/D 0°C to +70°C Dice”
MAX231EJD -40°C to +85°C 14 CERDIP MAX236ENG -40°C to +85°C 24 Narrow Plastic DIP
MAX231MJD -55°C to +125°C 14 CERDIP MAX236EWG -40°C to +85°C 24 Wide SO
MAX232CPE 0°C to +70°C 16 Plastic DIP MAX236ERG -40°C to +85°C 24 Narrow CERDIP
MAX232CSE 0°C to +70°C 16 Narrow SO MAX236MRG -55°C to +125°C 24 Narrow CERDIP
MAX232CWE 0°C to +70°C 16 Wide SO MAX237CNG 0°C to +70°C 24 Narrow Plastic DIP
MAX232C/D 0°C to +70°C Dice* MAX237CWG 0°C to +70°C 24 Wide SO
MAX232EPE -40°C to +85°C 16 Plastic DIP MAX237C/D 0°C to +70°C Dice*
MAX232ESE -40°C to +85°C 16 Narrow SO MAX237ENG -40°C to +85°C 24 Narrow Plastic DIP
MAX232EWE -40°C to +85°C 16 Wide SO MAX237EWG -40°C to +85°C 24 Wide SO
MAX232EJE -40°C to +85°C 16 CERDIP MAX237ERG -40°C to +85°C 24 Narrow CERDIP
MAX232MJE -55°C to +125°C 16 CERDIP MAX237MRG -55°C to +125°C 24 Narrow CERDIP
MAX232MLP -55°C to +125°C 20 LCC MAX238CNG 0°C to +70°C 24 Narrow Plastic DIP
MAX232ACPE 0°C to +70°C 16 Plastic DIP MAX238CWG 0°C to +70°C 24 Wide SO
MAX232ACSE 0°C to +70°C 16 Narrow SO MAX238C/D 0°C to +70°C Dice*
MAX232ACWE 0°C to +70°C 16 Wide SO MAX238ENG -40°C to +85°C 24 Narrow Plastic DIP
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BERE)

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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