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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) «ovveeeveeeiiiiiiieiiieieeee -0.3V to +6V
Vb (NOtE 1) i, (Vcc - 0.3V) to +14V
V- (NOE 1) i +0.3V to +14V
Input Voltages
TN e -0.3Vto (Vce - 0.3V)
RIN (EXCept MAX220) .....vioiiiiiiiiiii +30V
RIN (MAX220)......cooiiiiiiiiiecc ..+25V
TouT (Except MAX220) (NOtE 2) .voovviiiiiiiiiiiiiicei +15V
TOUT (MAX220) ... +13.2V
Output Voltages
T OUT ettt +15V
ROUT -t -0.3Vto (Ve + 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 = 0V.
Note 3: Maximum reflow temperature for the MAX233A is +225°C.

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

ELECTRICAL CHARACTERISTICS—MAX220/222/232A/233A/242/243

(Vce = 45V £10%, C1-C4 = 0.1uF, MAX220, C1 = 0.047uF, C2-C4 = 0.33uF, Ta = TMIN to Tmax, unless otherwise noted.)

PARAMETER | CONDITIONS | MIN.  TYP  MAX | UNITS
RS-232 TRANSMITTERS
Output Voltage Swing All transmitter outputs loaded with 3kQ to GND 5 18 \
Input Logic Threshold Low 1.4 0.8 \
) ) All devices except MAX220 2 1.4
Input Logic Threshold High \
MAX220: V¢ = 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 PA
_ 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
o 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 Vce =5V Y
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 Maxim Integrated
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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/|\/IAX243, Vce =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 Vv
louT = 1.6mA (MAX220) 0.4
TTL/CMOS Output Voltage High lout = -1.0mA 3.5 Vcc-0.2 Vv
o Sourcing Vout = 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 < Vo +0.05 +10 HA
EN Input Threshold Low MAX242 14 0.8 \
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 = 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.
Maxim Integrated 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 U
TLL (Normal Operation), Figure 2 MAX222/MAX232A/MAX233/ 06 |
’[pLHR 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(fémgzsiia? 1eu—Fum 250 S
Goes High), Figure 4 ET P ge-pump u
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 < rows
| EITHER V+ OR V- LOADED — 10 I~ rOWSFROMV+TOV- A Ve Lod =
. 6 ! 04uF - ALLCAPS |~ 5V O'HMF CAPS
= 4 fVoe=sY — M E 9 [ = 45V :
= NO LOAD ON = ‘ P—— = SHDN
= 2 | TRANSMITTER OUTPUTS Z L Vg = +5.25V & o
S o | (EXCEPT MAX220, MAX233A) & e 2w
S, | v-Lowoen, noLoaD o S 7 s AT 2
= B ' = A 4 I -
g 4 0.‘1 uF TuF 'é 6 Vcclf+4.75\/ = \\= uF CAPS
6 /4/ \{ \ ! !
. / 47 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 Integrated
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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 e -0.3Vto (Vcc + 0.3V)
Short-Circuit Duration, TOUT «vvvvveeeeeeeeeeeeeciciiiiiieeee 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)....... 800mW
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 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 to 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—Oigéc 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
Maxim Integrated 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 = 0V, 0.6 1.5
EN =5V (R4|N, R5IN)
Normal operation
SHDN = 5V (MAX223) 1.7 2.4
_ o SHDN = 0V (MAX235/236/240/241)
RS-232 Input Threshold High Ta = +25°C, %
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 Vec-04 Vv
0V = Rout = Vce; EN = 0V (MAX223);
TTL/CMOS Output Leakage Current EN = Ve (MAX235-241 ) 0.05 +10 LA
MAX223 600
Receiver Output Enable Time Norma} 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 Hs
CL = 150pF (MAX223) tPLUS 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

Maxim Integrated
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REEERE

MAX223/MAX230-MAX241

TRANSMITTER OUTPUT VOLTAGE (Von)

TRANSMITTER OUTPUT vs. LOAD CAPACITANCE AT TRANSMITTER SLEW RATE
VOLTAGE (Vo) vs. Vcc 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 : 72 = 1o Vo =+8V ——2
LOADED, Ry = 3k
80 | - 70 I~ A~ 100 N C1-Cd = TuF—]
|

~ \ |
1 TRANSMITTER 90 : 2 TRANSMITTERS -}

LOADED / 68 7 160kn/s LOADED
75 | 3 TRANS- 80Kkb/s /\
/ MITTERS 66 / \

s L N
/ / TR 20005 70 - k\
/ Th=+25°C 64 |Ta=+25C | 3 TRANSMITTE&&\\

[E ¢ C1-C4 = 1uF | Vg =45V 60 S
/ TRANSMITTER 62 |3 TRANSMITTERS LOADED oaed | f \\
4 TRANSMITTERS  LOADS = ' R =3kQ ‘ 50 4Lgmgmmgﬁs NN
LOADED | 3622 1| 2500pF C1-C4=1uF ‘ |

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-C4 = 1yF 62 |Vgg =45V 8 T~
65 LOADED — TRANSMITTER | 3 TRANSMITTERS LOADED / 6 L
\ LOADS = 64 R -3k 4 Vg = 45V AT
32 [l 2500pF C1-C4 = TuF / 4
2
0

\ -6.6 ‘ — '
R _ s V- LOADED,
s N \\ = s 160kb/s ,/ < Ve AND V- NOLOOAD '+ LOADED,
375 ~] £ 80kbys - ["EQUALLY —— T NOLOAD ]
= LoaDED _| ONV+
1 TRANS- 70 20kb/s 2 ONV-
80 }miTTER ~ /] N 4
LOADED \ 72 L 6 /v y
85 |2 TRANS-__ 3TRANS- - - —
85 wimers — wiTTeRs 74 /// =t " - 1
o LLOADED LOADED 76 o LA TERS UNLOADED
45 50 55 0 500 1000 1500 2000 2500 0 5 10 15 20 25 30 35 40 45 50
Vee (V) LOAD CAPACITANCE (oF) CURRENT (mA)
V+, V- WHEN EXITING SHUTDOWN
(1uF CAPACITORS)
MAX220-13
o V4
WM(P\

L“M i SHW,c

500ms/div

*SHUTDOWN POLARITY IS REVERSED
FOR NON MAX241 PARTS

Maxim Integrated 7
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ABSOLUTE MAXIMUM RATINGS—MAX225/MAX244-MAX249

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

ENRB, ENTA, ENTB........cooiii -0.3V to (Vce + 0.3V)

RN e +25V

TOUT (NOEE 5) .. +15V

ROUT v -0.3Vto (Vcc + 0.3V)
Short Circuit (one output at a time)

TOUTIO GND .o Continuous

ROUTIO GND ..o Continuous

Continuous Power Dissipation (Ta = +70°C)

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

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

Storage Temperature Range .............cccceeevnennn,

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 Vv

) 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 \
\IE/(I;I?VECI)\IEST =ENiT1,55NTA, ENTB +0.01 L5

Output Leakage Current (Shutdown) Tables 1a-1d y—— pA
ngJT 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 Vcc-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
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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
o ina Subbly Volt MAX225 4.75 5.25 y
erating Su oltage
perating supply volag 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 pA
Ta = TMIN to TmaAX 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 80 Vius
Transmitter Propagation Delay tPHLT 1.3 3.5
TLL to RS-232 (Normal Operation), us
Figure 1 tPLHT 1.5 3.5
Receiver Propagation Delay tPHLR 0.6 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) {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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REEERE

10

TRANSMITTER SLEW RATE

vs. LOAD CAPACITANCE

N\

1
Vg =5V

N\

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)

I R —
o OO A N O N A OO o O

N
o

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)
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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
I —L |
I -
— i i@—— OUTPUT ENABLE TIME (igg)
o€
RECEIVER |
OUTPUTS '

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

Maxim Integrated

M4, NSURIYIENTAE—TIVEIAIVT

11

6VcXVIN-OccXVIN


lynne.jackson
Sticky Note
None set by lynne.jackson

lynne.jackson
Sticky Note
MigrationNone set by lynne.jackson

lynne.jackson
Sticky Note
Unmarked set by lynne.jackson


MAX220-MAX249

+5VE

« BF VP LRNRS-232 K5 1/7V/L>—7Y

F1a. MAX2450 > FO—IVE> D%EEERER

ENT ENR ENEIKRE FSUZ23Ivy Lo—in
0 0 J =< IVENE eTT7IT17T 2TCT7IT147T
0 1 J—<ILENE eTTITFAT £2TRY—2F—h
1 0 vy NTOY 2CRJ—RT7—h £CO—/ND—L>—TEF—R
1 1 Sy NIy 2TRY—2F—h 2TRY—ZFT—h

F1b. MAX2453 > bO— IV E DEESER

— — - > RIVH Lo—In
ENT ENR B (EIREE
TA1~TA4 TB1~TB4 RA1~RA5 RB1~RB5
0 0 J =< ILVENE ECTITAT BCTFITAT |28CTFIOT147 2CTFITAT
_ _ RA1~RA4Z)—2F—h, | RB1~RB4R)—2F— N,
0 1 J =< IVENE CTFIOTAT | 28CFPIT147T RAS 755 4T RB5 755 4T
S NN 27T 27T 2TO—/XJ— 2TO—/NJ—
! N R g 2U—25—k | 2U=2F—h |[Lo—TFE—F |LI—TE—F
RA1~RA4Z!J—ZT—N, |RB1~RB4Z!J—ZT— b,
. . £7T £7T § .
1 1 Sy RNF Y G o= |RAsO—/iD— RB5SO—/tD—
2)=2F7—hK | RU—ZFT—hF LT LTk
F1c. MAX246a > FO—ILE > D EESRAA
ENA =ENB SVRIY Lo—IN
ENA ENB o [N V4 >
TA1~TA4 TB1~TB4 RA1~RA5 RB1~RB5
0 0 J =< IVEIE eCTOTAT | ECTIT4T |&TTFIT47 2TCTIOT147T
_ o 2T o RB1~RB4RJ—2T—h
0 1 J—LEhfE 2TTUT4T | QS |BTFOFAT | pmerne s
e e e p— s |RAI-RAZI=ZT—h o
1 0 vy hNTOY 2 —25— 2CTITAT RAS 7554 T 2CTITAT
RA1~RA4ZJ—ZT—b, |RB1~RB4Z—ZT— b,
: 1 Sy I 2 _%2_ oz _%\2_ o | RasT—rio— RASCI—/{7—
Ly—7F-R Ly—JE-KR
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F1d. MAX247/MAX248/MAX2491 > O—IVE> DikEESRER

FZ2RIVH Li—Nn
" MAX247 | TA1~TA4 | TB1~TB4 RA1~RA4 RB1~RB5
ENTA | ENTB | ENRA | ENRB Bk EE
MAX248 | TA1~TA4 | TB1~TB4 RA1~RA4 RB1~RB4
MAX249 | TA1~TA3 | TB1~TB3 RA1~RA5 RB1~RB5
0 0 0 0 J—~ILEfE ECTITATECTITATRCTOT 47 ECTFIT1T
ETRU—ZFT—h,
0 0 0 1 J—ILENE STTITATRTCTITFATERTCT T« 7 ﬁ@gi?%‘é
TOTAT
0 0 1 0 J =L EnE STCTITATECTITATETCRA)—2AFT—~ BTTPIT147T
ETRU—ZT—h,
0 0 1 1 J—ILENE L TTITFATRTTITA TR TR —2F— K mﬁ(ﬁ?%‘é
TOTAT
0 1 0 0 J =< IENE ECTITATER)-AT-MNETT o747 ETCTFIT1T
2T —27— N,
. - TR — - f=12 LRB5(Z
0 1 0 1 /=< IVEE 21777477\_}_|\ 2CT7ITA7 MAX247Cla
TOT AT
0 1 1 0 /=~ ILVEE ECTITATEQR)-AT-MNETR) =T —h BTTPIT147
2T )—2T— K,
. pm TR — o — . I=fzLRB5IZ
0 1 1 1 /=< IVEIE %‘0774775_'\ 2CR)—T7—*H MAX247Cla
TOTAT
1 0 0 0 J =< I EE ST -2T-MECTITATETTOT47 ECTFIT1T
ETR)—RT—h,
_ 2T — - — /=72 LRB5(
1 0 0 1 J —<ILENE 25—k ECTITATECTIOTA47T MAX247 Tl3
TOTAT
1 0 1 0 J =< IENE BT -2T-MNETTITATETCR)—RT—N [&TT7IT47
PCR)—=T7— k.
_ 2T — - = I=fZLRB5IZ
1 0 1 1 J =~ ILENME 2521 ECTITATECR)—ZT—h MAX247C 3
TOTAT
L s 2T )— [BTR— |[A—/D— 00—/ —
1 1 O 0| ¥wPvhyoYy 25— RFEF br—TFE—F Ly—TE—K
ECR)—T7— k.
o s 2T2)— [2TR— [A—/1D— /=12 LRB5!Z
1 1 0 L e 25— RF-R Li—TE—K  MAX24TTIZ
TOT AT
) b~ 2T~ BT — e A
ETCTRY—=F7— b,
. NN 2CR)— [&TR)— o —__ . |=7ZLRBbIZ
TOTAT
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%4 EHEO—ICLET. WEOAN LT Y TBRE

MAX220~MAX24913. 717 ILF¥— R TJDC-
DCBEI/N—=%, RS-232 k51 /\ RS-232L-2—/\
BLUL =N F VR IV EDA 27— T IVEIEIA S
DADDER D OBRENTINE T,

FAPNVFvr—IRTEEIAVN—F

MAX220~MAX249(d. RS-232 K= A /\EREID /=
HIZ. +BVH5+10V (BEEHR) ICERTD2D0
Fr—IRUOTERNBLTWET, BHOI /=53
OAVFUHCI AL,
V+HEADCIICEZXE T, ROAV/N—=ZFAFT
C2afElY. +10VA-10VICREZLV-HHDCLIZEX
F9,

V+&EV-ImF A7 LMAX225, MAX245~MAX247 %
FRE. +10V (VH)E-10V (V) Ao EDEH =45
BR[O ICER 9 C EAEBET Y (IREEERESR) o
V+EV-IIRELSNTWE D, HAOEBEEIIER
BARADOEMEHKITETLET, V+EV-DOHEREEEIC
BRAZBEICHIET DL EIA/TIA-232ED RS A /N
HABERELEVIUA EATBR CE B BUET,

MAX222. MAX225. MAX230. MAX235. MAX236.

MAX240. MAX241, SXUMAX245~MAX249MD
vy NI D UKEER R DIBEIE. V+EV-D OSBRI
ANBHZRWUHET ZEFBITRS . Znoh' vy b
SO UBE V-IF0VIC, V+IF+BVICIEI £ 9, +10VD
NAEBERZV+IHFIC(+10VEERT DR F v —
Ry Ta@ERT2ROUIDMIET DL OBT T T —
>arvcR. C1dryFoyaRELLNT, 1

SHDNImFZVeclcEm L TR S0, I3, vy b

- REFIC,
T9,

V+O' REICVoclcE e N o

RS-232 K54/

RSA/\BHBEERIS. Voo = +5V. 2AFESKQDRS-
232L v —/N\&fEiE. £8V (typ)Td., ZDOHEAIEIE.
BERE N CHOVORN R A /NEALNIZEKRT D,
EIA/TIA-232ESLVV. 28 FICEE T DT ENRAES
nchEd. COREBEFRHEIT. BI3KQETE. Ve =
+4.5V. RAMEREDRGZESHET T, BEEIFD
RSANHAOBEERIIV+-1.3V) 1S (V- +0.5V)F T
DEFE T,

AHBZL vy a3l RiE TILBKXOCMOSTV/NFTIL
TY, EALAEWRSA/NADIE. AEHIIC400kQT
VecllTIL7y TancTinaizd, #— 7o TRILEEA
(MAX220% %< )o &2TD RS A /NIEA 2V IN—5EIED
e, TILT Y TEIICE D TERLTWNVEN RS AN

14

+BVANZ+10VIC2EEZRE#EL .

TIWTY I TFa—TJIlahdi vy NI E— }\E?f
ZPRE. BETI20UATY,, vy MU E— KRB
2= T7T— . HDNIBFEIMEIE SN TR
23, RZANERZI—2FTINNAA 2 E—F R
RREICKY ., U—08RIIMYAoO7 RT7(BKX
25pA) ICEY) E 9, A+ 1BV TEREIT D EATE
F9, VY NI E— RBF HEERITIBUA (typ)
FTETLET, MAX220(ZIZ. ERHLTWWEIWWRS
ANEAZEO—-ICTDTILT Y TEALHY FH A
FALBWANEGNDE ISV ecllER LTI S0,
MAX239l3L 2 —/NR )= F7— a2 bO—ILZA1
. F1=. MAX223. MAX225. MAX235. MAX236.
MAX240E X UMAX24113 L 2 —/NR ) —XF7— K~
NO—ILZq oBLoO—/ND—2vy NYDOV K
AO—)LO@mKmEmATCNET, R2ICL—/NBATOHD
vy NI O NO—IEKUL I —/INA) =2 F7—
Fa>bO—-ILERLET,
2 =2F7— M 2—=TIZA H/\A DEF (MAX225/
MAX235/MAX236/MAX239~MAX241). LIr—/\
TTL/CMOSEAII/NA A v E—=F 2 ) —=F7— bk
E—RTY, &0 vy YOO NO—ITA Y
DINADEFE/NA A VE—F 2 RTY,
O—ND—=2vy M OVE—RE. RTA4N\EAIZ
F—=VATEINRZANEIONTZ Y RIZTILEnY
—VBRISTLALUTIZBY ET, IR VZEADD
oV~ (VCC +6V)DETHERFEI=NTH 'J VERIS
TWAATICEEFZ U ET, -0.BVUTDEBEES. hZ X
IUHISTKQOBEIA VY E—F R EEDTITUR
NTAF—= RIS VTEInEd, . MV RAIVS
IETKQDEY A v E—F 2% EDTHIVcc+6VTEH
VIf—oSTINET,

RSANEHDZ)I—L— ~I EIANTIA-232ES KV
V.28fEICBE T DL DO30V/usAFICHIBRES T LY
F9. RIL—L—MIE3KQBLV2500pFT24V/ps
(typ. EEG). 10V/ps (typ. B T,

®R2. LO—NDRV)—RF7— A2 bO=)

&% |SHDN|SHDN| EN |EN(R) L—x

O— X INMAE=FT R

MAX223 | _ | g | O—| _ |7oFq7T
N | A NAVE=F R
O— |/\MMAVE=FUR

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

MAX236 | O— | __ g T aT
MAX240 | /\o X | AA4E=5F22
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RS-232L>—N

EIA/TIA-232EH K UV.28KR 1 Tld. SV EDERE
LNILA'O2 Y J0EERSN. 2ETCOL 22—/ RER
BELE T, ANRL Y23V RA0.8VE2.4VIZEE
=nTWBizH. L —/NIZEIA/TIA-232EH L VV.28
LN EBRRIS, TTLLNIVABICEI L E T,

L>—/N\DANIEL25VETDANBEEICIHA D &
HTE. RIMESKQDANKIGENZMBATNET,
DL —/NIZV.28HB K UEIA/TIA-232ED 7 7)1 b
KDY A T1EBZBLTNET,
Lo—/INDANDERT) 2 ZIL0.5V (typ). RIETEH
0.2VAMREEESNT & d ., TNICKWY. BELK /AKX
EVVFVIZECLOBEMDENANDESICHL
THIRELGHAZAEONE T, L —/\DEEEL
I3600ns (typ) T, ANESDEFEICITAE <R
LE A,

AO—ND—L>—T7E—F

MAX223. MAX242. MAX245~MAX249TCmO—
ND—Lo—TE—-RDBEEIL. ICE Y NTDT Y
E-—RICLEBADS., BHRESEZITMDIENTE
F9, N3, DATLDEEMICTIOTAETA &
FITVIIBDEOICIEEN BT T r—23IldH
WCTEETY, YATALIEF. O—N\DJ—L2—TE—R
HEEOTICETITATICETDAVY RMESESZITERY.
BEROT—5L—  NCOBERmEETREICLET, ZDE
—RNICE DT RTFLNT—%ERTEZET,

B2l v 3l F(MAX243)

MAX243ld. MAX232A&LE OV /IXFTILTT AN
REBEDRIIRS-2320D 7 =TIV T # )L MREN2ED

L2—=NADDORIBETERUBRINTNE T, ZhISLW.

CTS®RTSEDHIH=Z 1 A EBEF /I T7O—FT 1 >
JIRETE. BERBITIoOnNEttA, BOREBE 1
HTI—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., EEFEEIRKREICEY LT, BF.
MAX243DDL > —/N(+1.4VZ Ly 3L R) 3.
F—554 > (TDF/=IFRD) ITERS . &Ly 3l
RL>—/Niga> bO—I)L>4 > (DTR. DTS, CTS.
RTSE) IC#EHmINE T,

fthdRS-2327 7 2 U Id. EIA/TIA-232ERHRICK Y
mgfbEsnlesr—JILT7 I MMrREZEITLE T,
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DFUANN BICERE., TO-FT 1 VIRE T
W3IS0 RICEBSNEBEDAHIC. Lo—/NHADI
INAIZIE)ET o NADEFET ) 7 IVBERICTIZ.
T—IREEDI MY TEBRLE T, INEBITDIH
IZIS B S 1 2B EBEL NIVICEE T DD
TP\ EERELEITNEEY B A

vy D (MAX222~MAX242)

MAX222. MAX235. MAX236. MAX240& XU
MAX241 T2 vy IO UBEBETOL 2 —/NET 1
=TI ENET, MAX223EKUMAX242TIE2 vy b
SOV TEHE2DODOL I —/NFA—/\D—L 2 —TE—R
TEELET, JOKR. GEEEZEII/N\IDOO-D
ADNEZIIHKI2.5psICBMLE T vy bT D U
Lo—NFERXT)RIELDCMOSA IN=5 & LT
BIEL £ 9, £/oc. MAX223EBKUMAX242(3L 2 —/N
t£73%SHDN (MAX24 1 TIZSHDN) & (3337 L T HlfE
5L —/\EAA —TILAT (MAX242TIFEN,
MAX223TIEN) ZfgZ TLV\&E T, ZDMHDT/NA X
MSHDN (MAX241TIZSHDN) l3L > —/N\HEhZET «
t—TJILLET,

MAX225(I5BDL > —/NEBED SR I Y H,
MAX245(310BDL > —/NEBED NSV A V5%
BATLE T, FIMAX225/MAX24513. Bll4DL2—/N
ENSURIYEDA =T IVEIEIRFERATNET,
OV INABENTARICHA OGNS EF ¥ —2RY
TEATICBY ZFEP Y IOV ENET, 2D
MRRET. SHEBRII25pAUTICETL. L=/
O—NJ—=Lo—TE—RTEHELET, FZA/\H
HE NAA2E=F 2V ZRER)—ZT—hE—R)
IZ7E) E 9. MAX225TIEE DD TR TDL 2 —/NFENR
ADNCEOTHEE NI T MAX245TI3L >—/ A
DS EBEIFENRANICEL D THEE N, FZWD2MED
L2—/N(RASERBO) IFEICT7 T 14T Td. RAT~
RA4ERB1T~RB4IFENRA'O 2y Z/\A DEFR ') — 2
T—hE-RIZBUET,

LO—NEBLUOPSVRIvHAL2—TIVEIEAS
MAX22585 K U'MAX245~MAX24913 N>R I v s
BELOL—NA =TI EHBZ TNET,

noDL—=NIIE3DOEEE— R, 7ILXE—R
Lo—TE—-RBEESHER). RU—X7—KrE—R
(Fat—7IU8) . BroO—/"\D—L—TF—RUER
F=HZL—=NMNITL—NDA =TI HHFT,
Lo—Nn\DA%—=TIVAAIGE., ZILRE=RLP—T
E—RER)—ZFT—ME—RZEHBLET, TR
SUBICEDDEEE— R JILRAE—RE—R(@E
BER) & R —XFT—MNE—R(FaE—TILE)H
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MAX232 10 10 10 10 10
MAX232A 01 01 01 01 01
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RS-232
QUTPUTS

vor

B4
RS-232
INPUTS
8

GND
[ 15
X5. MAX220/MAX232/MAX232AME VECE H K UMZHEEN1E[EE
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= 17
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T2our [ 8] [11] T2 Rw [ [12] i 13 R1ouT _ RIN 14
Ran [ 9] [10] Roour  Reour [10] [11] T2 B
TTL/CMOS éSkQ RS-232
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DIP/SO SSOP <0 . -

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

R20UT § R2m |9
(N.C)EN éskg
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21 - o - 20
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MAX220-MAX249

+5VE
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TOP VIEW
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MAX249 FUNCTIONAL DESCRIPTION
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MAX220-MAX249

+5VE
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TOP VIEW
U/
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MAX245 FUNCTIONAL DESCRIPTION

10 RECEIVERS

5 A-SIDE RECEIVERS (RA5 ALWAYS ACTIVE)
5 B-SIDE RECEIVERS (RB5 ALWAYS ACTIVE)

8 TRANSMITTTERS

4 A-SIDE TRANSMITTERS

2 CONTROL PINS

1 RECEIVER ENABLE (ENR)

1 TRANSMITTER ENABLE (ENT)
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MAX246 FUNCTIONAL DESCRIPTION Skex Ske2
10 RECEIVERS _ 8|RuoUT = — Re0UT|32
5 A-SIDE RECEIVERS (RA5 ALWAYS ACTIVE) nEETI [T RN |26
5 B-SIDE RECEIVERS (RB5 ALWAYS ACTIVE) — —
8 TRANSMITTERS 50 5o
4 A-SIDE TRANSMITTERS
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2CONTROLPINS 15 |RusiN RegiN | 25
ENABLE A-SIDE (ELA)
ENABLE B-SIDE (ENB) 5kQ 5kQ
. 6|RsOUT = -~ — RgsOUT|34
N

M22. MAX246D E VLB S KL UIREB (EREIRE

Maxim Integrated 31

6VcXVIN-OccXVIN


lynne.jackson
Sticky Note
None set by lynne.jackson

lynne.jackson
Sticky Note
MigrationNone set by lynne.jackson

lynne.jackson
Sticky Note
Unmarked set by lynne.jackson


MAX220-MAX249
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TOP VIEW
.\
EnTA 1] [40] vee
Tal [ 2] [39] EvTe
TN [ 3] [38] 75N
Tag 4] [37] TgoN
TaaN [5] [36] Tagn
ResOUT [ [35] T
RuOUT [7]  MAX247  [34] ResOUT
RaaOUT [8 ] [33] Res0UT
Ra0UT [ 9] [32] Re20UT
Rar0UT [10] [31] ReioUT
EwRA [11] [30] ENRB
RuiiN [12] [29] g
RiN [13] 28] ReoIN
RagiN' [14] [27] RN
RuaN [15] [26] ReIN
Twout [16] [25] ResiN
TaoUT [17] [24] Tgi0UT
TasouT [18] 23] Tgo0UT
TaouT [19] [22] Ts0UT
anp [20] [21] Ts0UT
DIP

MAX247 FUNCTIONAL DESCRIPTION

9 RECEIVERS
4 A-SIDE RECEIVERS

5B-SIDE RECEIVERS (RB5 ALWAYS ACTIVE)

8 TRANSMITTERS
4 A-SIDE TRANSMITTERS
4 B-SIDE TRANSMITTERS

4 CONTROL PINS
ENABLE RECEIVER A-SIDE (ENRA)
ENABLE RECEIVER B-SIDE (ENRB)
ENABLE RECEIVER A-SIDE (ENTA)

ENABLE RECEIVER B-SIDE (ENTB)

+5V
B e
1uF
T
— 40
~ 1|EnTA Vee ENTB|39
» +5V +5V <
16 Tas0UT Tg10UT |24 _
- 400k2 o
] I P TeiN[3s
+5V +5V
17| Ta0UT TeOUT|23
- 400ke2 o
3TN S TNy
+5V +5V
18] Tag0UT TgsOUT|22
400kS
4l A K
+5V +5V
19| Ta0UT TgsOUT |21
400keY
5| TagIN TaalN |35
A4l B4
6 Res0UT
R | LR
5k
12| RagIN R B
| — —
5ke2 5kQ
10fRwoUur = — RgOUT[31
13| Ra2IN b ¢ RgoIN | 28
S 1~ <«
5ke2 5kQ
‘ 9|Rp0UT — — Rp0UT|32 _
14| RagIN N ResIN |27
) A3 B3 "
5ke2 5kQ
P 8|Ra30UT — — Rg30UT|33
J <
151 RaaIN Rg4IN | 26
5ke2 5ke2
. 7T|RaOUT — — ReOUTf34
_ 11|ENRA ENRB|30
> GND <
T

M23. MAX247DE VBB S KL UIREB(EREIR

32

Maxim Integrated



lynne.jackson
Sticky Note
None set by lynne.jackson

lynne.jackson
Sticky Note
MigrationNone set by lynne.jackson

lynne.jackson
Sticky Note
Unmarked set by lynne.jackson


+5VE

« BF VP LRNRS-232 K5 1/V/L>—7Y

TOP VIEW
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MAX248 FUNCTIONAL DESCRIPTION
8 RECEIVERS
4 A-SIDE RECEIVERS
4 B-SIDE RECEIVERS
8 TRANSMITTERS
4 A-SIDE TRANSMITTERS
4 B-SIDE TRANSMITTERS
4 CONTROL PINS
ENABLE REGEIVER A-SIDE (ENRA)

ENABLE RECEIVER B-SIDE (ENRB)

ENABLE RECEIVER A-SIDE (ENTA)

ENABLE RECEIVER B-SIDE (ENTB)
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TOP VIEW
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MAX249 FUNCTIONAL DESCRIPTION

5 A-SIDE RECEIVERS
5B-SIDE RECEIVERS

6 TRANSMITTERS
3 A-SIDE TRANSMITTERS
3 B-SIDE TRANSMITTERS
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HREEE)
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

Maxim Integrated
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BEEES)

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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