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EEE
P PART TEMP RANGE __ PIN-PACKAGE
AR Ih L VR ) A R 2% MAX220CPE 0°C to +70°C 16 Plastic DIP
MAX220CSE 0°C to +70°C 16 Narrow SO
2 1 e 46 5 5 :
MAX220CWE 0°C to +70°C 16 Wide SO
ALt LA RS-232 RRET MAX220C/D 0°C to +70°C Dice*
_A0° o, H
% 5 RS-232 M 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 Fl UCSP A& Maxim Integrated Products, Inc.H R #5 o EMEE (Z)EXERIRELH.
AR, HET) R,
brige 23
Power No. of Nominal SHDN Rx
Part Supply RS-232 No. of Cap. Value & Three- Activein Data Rate
Number (V) Drivers/Rx_Ext. Caps (pF) State SHDN (kbps) Features
MAX220 +5 2/2 4 0.047/0.33 _No — 120 Ultra-low-power, industry-standard pinout
MAX222 +5 2/2 4 0.1 Yes — 200 Low-power shutdown
MAX223 (MAX213) +5 4/5 4 1.0(0.1) Yes v 120 MAX241 and receivers active in shutdown
MAX225 +5 5/5 0 — Yes v 120 Available in SO
MAX230 (MAX200) +5 5/0 4 1.0(0.1) Yes — 120 5 drivers with shutdown
MAX231 (MAX201) +5 and 2/2 2 1.0(0.1) No — 120 Standard +5/+12V or battery supplies;
+7.5t0+13.2 same functions as MAX232
MAX232 (MAX202) +5 2/2 4 1.0 (0.1) No — 120 (64)  Industry standard
MAX232A +5 2/2 4 0.1 No — 200 Higher slew rate, small caps
MAX233 (MAX203) +5 2/2 0 — No — 120 No external caps
MAX233A +5 2/2 0 — No — 200 No external caps, high slew rate
MAX234 (MAX204) +5 4/0 4 1001) 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 v 200 Separate shutdown and enable
MAX243 +5 2/2 4 0.1 No — 200 Open-line detection simplifies cabling
MAX244 +5 8/10 4 10 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 (4 120 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 (4 120 Available in quad flatpack package
M1 Maxim Integrated Products 1

ARSI Maxim 1E A IESCFORAIF S, Maxim AR 7772 Y 22 53 5 b 6= AR i A A 5o T TE R SCHh T RE A 7E S0 A U
BIREEIR, WNFETRUATAAE HETRYE, 1E2% Maxim IR0 TE SRR TR
ZHEBEFRARIROEEER, EBHE MaximBIET: www.maxim-ic.com.cne
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ABSOLUTE MAXIMUM RATINGS—MAX220/222/232A/233A/242/243

Supply Voltage (VCC) «vvevieiiiiiiiiiiie, -0.3V to +6V
V+ (Note 1) ..(Vcc - 0.3V) to +14V
V= (NOtE 1) i +0.3V to +14V
Input Voltages
TN et -0.3V to (Vcc - 0.3V)
RIN (Except MAX220) ....cooiiiiiiiiiiece +30V
RIN (MAX220).....co i +25V
Tout (Except MAX220) (Note 2) .. .18V
TOUT (MAX220) ... +13.2V
Output Voltages
U T e ettt +15V
ROUT e -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_ i 0°C to +70°C

MAX2_ _AE__ MAX2_ E__ ... 240°C to +85°C

MAX2_ _AM_ _, MAX2__M__
Storage Temperature Range .............ccccoeeenn. -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 ToyT in high-impedance state, SHDN or Vo = 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 | mN TYP  mAX | uNITS
RS-232 TRANSMITTERS
Output Voltage Swing All transmitter outputs loaded with 3kQ to GND +5 +8 \
Input Logic Threshold Low 1.4 0.8 \
. . All devices except MAX220 2 14
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 pA
I Vout = £15V +0.01 +10
Vce = SHDN = oV
MAX220, VouTt = +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 Vourt = 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 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 MNMAXI/V
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ELECTRICAL CHARACTERISTICS—MAX220/222/232A/233A/242/243 (continued)
(Vee = +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/MAX243, Vcc = 5V, no
o 0.2 0.5 1
hysteresis in SHDN
RS-232 Input Hysteresis \
MAX220 0.3
MAX243 1
) 3 5 7
RS-232 Input Resistance Ta = +25°C (MAX220) 3 5 7 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 Vce-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 = Vee (SHDN = 0V for
TTL/CMOS Output Leakage Current MAX222). OV < VouT < VoG +0.05 +10 uA
EN Input Threshold Low MAX242 1.4 0.8 \
EN Input Threshold High MAX242 2.0 1.4 \
Operating Supply Voltage 4.5 55 \
MAX220 0.5 2
No load MAX222/MAX232A/MAX233A/ 4 10
Vce Supply Current (SHDN = Vee), MAX242/MAX243
) HA
figures 5, 6, 11, 19 MAX220 12
3kQ load both
in MAX222/MAX232A/MAX233A/
puts 15
MAX242/MAX243
Ta = +25°C 0.1 10
MAX222/ Ta = 0°C to +70°C 50
Shutdown Supply Current A
pply MAX242 Ta = -40°C to +85°C 50 g
Ta =-55°C to +125°C 35 100
SHDN Input Leakage Current MAX222/MAX242 +1 uA
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 = 3K | MAX242/MAX243
. to 7kQ, Vcc =5V,
Transition Slew Rate Tp = +25°C, V/us
measured from | MAX220 1.5 3 30
+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 a5
tPLHT MAX242/MAX243 ’ ’
MAX220 5 10
Note 4: MAX243 R2pyT is guaranteed to be low when R2|N is = OV or is floating.
MAXIM 3
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ELECTRICAL CHARACTERISTICS—MAX220/222/232A/233A/242/243 (continued)

(Voo = +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
MAX222/MAX232A/MAX233/ 05 1
tPHLR MAX242/MAX243 '
Receiver Propagation Delay RS-232 to MAX220 0.6 3 us
TLL (Normal Operation), Figure 2 MAX222/MAX232A/MAX233/ 06 ;
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 25 10
Receiver-Output Enable Time, Figure 3 tER MAX242 125 500 ns
Receiver-Output Disable Time, Figure 3 | tDR MAX242 160 500 ns
Transmitter-Output Enable Time (SHDN MAXZ?Z/MAX%Z’ 0.1uF
X X tET caps (includes charge-pump 250 ys
Goes High), Figure 4
start-up)
Transmltter-Qutput Disable Time (SHDN 0T MAX222/MAX242, 600 ns
Goes Low), Figure 4 0.1pF caps
MAX222/MAX232A/MAX233/ 300
i R i MAX242/MAX243
Trlansmmer +to Propagatllon Delay {PHLT - tPLHT ns
Difference (Normal Operation)
MAX220 2000
R . P ion Del MAX222/MAX232A/MAX233/ 100
eceiver + to - ropagatlorj elay {PHLR - tPLHR MAX242/MAX243 ns
Difference (Normal Operation)
MAX220 225
AT (EfFE
MAX220/MAX222/MAX232A/MAX233A/MAX242/MAX243
AVAILABLE OUTPUT CURRENT MAX222/MAX242
OUTPUT VOLTAGE vs. LOAD CURRENT vs. DATA RATE ON-TIME EXITING SHUTDOWN
10 — s 11 - - - s +10V — 2
8 ‘ i K § ~ OUTPUT LOAD CURRENT |§ A 1uF CAPS v §
6 |LETHER Vs OR V-LOADED - 10 N (OWSFROMV+TOV- 7= N2 N o baps =
- ‘ 04uF = ALL CAPS ‘ VA e W
S 4 | Voo=£5Y WL 2 9 [ S 45V ‘
= NO LOAD ON = ‘ ! = SHDN
= 2 | TRANSMITTER OUTPUTS = g __— Ve =+5.25V < W
S | (EXCEPT MAX220, MAX233A) 3 e 2w
= V. LOA[‘)ED NO UOAD ON V‘ = [ pLL EAPS Vel z
o - V- , + o =
E 2 | - OF Voo |~ F \<—L i caps
3 . 0.1uF w3 \d . = \« W
0 SN 1 |
; | 5 <N\ 0.1uF CAPS
— ] V- V-
o = V:+ LOADED, NO LOAD ON V . o L]
0 5 10 15 20 25 0 10 20 30 40 50 60 500us/div
LOAD CURRENT (mA) DATA RATE (Kbits/sec) <
4 NAXIW
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ABSOLUTE MAXIMUM RATINGS—MAX223/MAX230-MAX241

VG e -0.3Vto +6V
Vb o (Vce - 0.3V) to +14V
Ve +0.3V to -14V
Input Voltages

TIN e -0.3V to (Vce + 0.3V)

RIN e +30V
Output Voltages

TOUT vt (V+ + 0.3V) to (V- - 0.3V)

ROUT oo -0.3V to (Vce + 0.3V)
Short-Circuit Duration, TOUT «vvvveeevvveeeeeiiieeeeciieeeee 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) ............. 1w
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)............. 762mwW

Operating Temperature Ranges
MAX2 _ _C o 0°C to +70°C
MAX2 _ B i -40°C to +85°C
MAX2 __M__ ..-55°C to +125°C
Storage Temperature Range ...-65°C to +160°C
Lead Temperature (soldering, 10S) ......ccccoovvevviiieeiienen.. +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 = 1.0uF; MAX231/MAX239,
Voo =5V £10%; V+ = 7.5V to 13.2V; Ta = TmIN to TmAx; unless otherwise noted.)

M AXIN

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 LO?L%E"C 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 v
TIN 2.0
Input Logic Threshold High | EN, SHDN (MAX223); 54 V
EN, SHDN (MAX230/235/236/240/241) '
Logic Pull-Up Current TIN=0V 1.5 200 PA
Recelvgr Input Voltage 30 30 v
Operating Range
5
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ELECTRICAL CHARACTERISTICS—MAX223/MAX230-MAX241 (continued)

(MAX223/230/232/234/236/237/238/240/241, Vcc = +5V £10; MAX233/MAX235, Vo = 5V 5%, C1-C4 = 1.0uF; MAX231/MAX239,
Voo =5V £10%; V+ = 7.5V to 13.2V; Ta = TmIN to TmAx; unless otherwise noted.)

PARAMETER CONDITIONS MIN TYP MAX | UNITS
Normal operation
SHDN = 5V (MAX223) 0.8 1.2
_ o SHDN = 0V (MAX235/236/240/241)
RS-232 Input Threshold Low h=eec v
cc=5 Shutdown (MAX223)
SHDN = 0V, 0.6 1.5
EN = 5V (R4|n, R5IN)
Normbaloperation
SHDN = 5V (MAX223) 1.7 24
_ ° SHDN = 0V (MAX235/236/240/241)
RS-232 Input Threshold High Ta=+25°C, V
Vee =5V Shutdown (MAX223)
SHDN = 0V, 1.5 2.4
EN = 5V (R4|Nn, REIN)
RS-232 Input Hysteresis Vce = 5V, no hysteresis in shutdown 0.2 0.5 1.0 V
RS-232 Input Resistance Ta = +25°C, Ve = 5V 3 5 7 kQ
TTL/CMOS Output Voltage Low louT = 1.6mMA (MAX231/232/233, loyTt = 3.2mA) 0.4 Vv
TTL/CMOS Output Voltage High louT =-1mA 35 Vcc-04 \

0V < RouT £ Vce; EN = 0V (MAX223);

TTL/CMOS Output Leakage Current EN = Voo (MAX235-241 )

0.05 +10 pA

. . Normal MAX223 600
Receiver Output Enable Time . ns
operation MAX235/236/239/240/241 400
MAX223 900
Receiver Output Disable Time Normall 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, Vce = BV,
RL = 3kQ to 7kQ, C|_ = 50pF to 2500pF, measured from 3 5.1 30
N ] +3V to -3V or -3V to +3V
Transition Region Slew Rate Vlus
MAX231/MAX232/MAX233, Ta = +25°C, Ve = 5V,
RL = 3kQ to 7kQ, CL = 50pF to 2500pF, measured from 4 30
+3V to -8V or -3V to +3V
Transmitter Output Resistance Vce = V+ =V-=0V, Vout = 2V 300 Q
Transmitter Output Short-Circuit +10 mA

Current

6 MAXIN
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MAX223/MAX230-MAX241
TRANSMITTER OUTPUT VOLTAGE (Von)
TRANSMITTER OUTPUT vs. LOAD CAPACITANCE AT TRANSMITTER SLEW RATE
VOLTAGE (Vo) vs. Vcg DIFFERENT DATA RATES vs. LOAD CAPACITANCE
85 3 74 e 120 o
| 2 8 T o\ g
2 TRANSMITTERS 3 P 1 TRANSMITTER LOADED Ty - 257 :
LOADED = 72 ES : Veg=+V —2
| " Pl LOADED, R, = 3«2
%0 70 I~ 100 w\ C1-Cd = TuF—
’ = | |
1 TRANSMITTEH/ = 90 2 TRANSMITTERS
= LOADED S 68 | 150kbits/sec vy LOADED
En [ A s E | e TN = N
// LOADED 66 20kb\t‘s/sec i 70 —~ A\
" A T=wsc 64 [Ia=+20C 60 |3 TRANSMITTERS N\

” C1-C4=1uF 7 Ve =+5V - N
/ TRANSMITTER 6, |3 TRANSMITTERS LOADED LOADED ) T‘R NSHITTERS RN
4 TRANSMITTERS LOADS = <R3k 50 LOADED O
LOADED | 3Ol 2500pF C1-C4 = 1uF : \

65 60 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 CAPACITANGE AT TRANSMITTER OUTPUT VOLTAGE (V+, V-)
VOLTAGE (VoL) vs. Vcc DIFFERENT DATA RATES vs. LOAD CURRENT
60 : . 60 : - 10 .
4TRANS-  Th=425C |3 Taz 125°C A ~— g
o5 MITTERS  Ci-C4=1uF |2 62 |ygp= sy z 8 M :
' LOADED ™ TRANSMITTER 3 TRANSMITTERS LOADED / 6 TA=+25°C y
\ LOADS = 64 [-R -3k / Vg = +5V 4
4 o=+
70 PN \ 2 66 |-C=CA=Tu /1 C1-C4=1uF
= s | s 2 - T V-LOADED
< S~ \\ = 160Kbits/sec ,/ iy VANDV- | | L Ve LOADED
g 75 [f = 68 [— oK = 0 |EQUALLY - —
= = 80kbits/sec £ LOADED ON V+ NO LOAD
1 TRANS- 20 b 20xkoits/sec 2 ONV-
0| oo N A 4
2TRANS- 3 TRANS \ e - 5 YD < L~
-85 |— — g £~ [ —
MITTERS  MITTERS 7 " W ]
oo LLOACED LOADED I o LT TRANSITTERS UNLORDED
45 50 55 0 500 1000 1500 2000 2500 0 5 10 15 20 25 30 3 40 45 50
Vg (V) LOAD CAPACITANCE (pF) CURRENT (mA)
V+, V- WHEN EXITING SHUTDOWN
(1uF CAPACITORS)
MAX220-13
o V+
o

SHDN*

500ms/div

*SHUTDOWN POLARITY IS REVERSED
FOR NON MAX241 PARTS

M AXIN
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ABSOLUTE MAXIMUM RATINGS—MAX225/MAX244-MAX249
Supply Voltage (VCC) .. ovvovvveviiiiiiiiie,

Input Voltages

RIN coeeeeeiie
Tout (Note 3)...

ROUT e

Short Circuit (one output at a time)

TOUTtOGND ...,
ROUTIO GND.....oooiiiiiiie

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

-0.3V to (Ve + 0.3V)

-0.3V to (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

....................... +25V
....................... +15V

Note 4: Input voltage measured with transmitter output in a high-impedance state, shutdown, or Vcc = 0V.

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

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

MAX225C_ _, MAX24_C_ _

MAX225E_ _, MAX24_E
Storage Temperature Range
Lead Temperature (soldering,10s)

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

(MAX225, Vo = 5.0V £5%; MAX244-MAX249, Vce = +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 V

Logic Pull-Up/Input Current Tables 1a-1d Normal operation 10 0 uA
Shutdown +0.01 +1

Data Rate Tables 1a-1d, normal operation 120 64 kbps

Output Voltage Swing All transmitter outputs loaded with 3kQ to GND +5 +7.5 vV
=N, BN, ENT, ENTA. ENTS 2001 +25

Output Leakage Current (Shutdown) Tables 1a-1d y—— uA
VSST Y +001  £25

Transmitter Output Resistance Vce = V+ = V- =0V, Vout = +2V (Note 4) 300 10M Q

Output Short-Circuit Current Vout = 0V +7 +30 mA

RS-232 RECEIVERS

RS-232 Input Voltage Operating Range +25 \Y

RS-232 Input Threshold Low Vce =5V 0.8 1.3 Vv

RS-232 Input Threshold High Vce =5V 1.8 2.4 Vv

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 Vgc-02 Vv

TTL/CMQOS Output Short-Circuit Current Sogr0|hg Vour = GND 2 10 mA

Shrinking Vout = Vcc 10 30
TTL/CMOS Output Leakage Current Normal operation, outputs disabled, +0.05 +0.10 uA

Tables 1a-1d, OV < Vourt < Vce, ENR_ = Vce
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ELECTRICAL CHARACTERISTICS—MAX225/MAX244-MAX249 (continued)

(MAX225, Vo = 5.0V £5%; MAX244-MAX249, Vce = +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 tina Subbl Volt MAX225 4.75 5.25 v
erating Su oltage
perating SUpply Yoag MAX244_MAX249 45 55
MAX225 10 20
No load
Vce Supply Current MAX244-MAX249 11 30 mA
(Normal Operation) 3kQ loads on | MAX225 40
all outputs MAX244-MAX249 57
Ta = +25°C 8 25
Shutdown Supply Current A uA
Ta = TMIN to TMAX 50
Leakage current +1 pA
Control Input Threshold low 1.4 0.8 v
Threshold high 2.4 1.4
AC CHARACTERISTICS
" CL = 50pF to 2500pF, R = 3kQ to 7kQ, Vce = 5Y,
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 0.6 1.5
TLL to RS-232 (Normal Operation), ys
Figure 2 tPLHR 0.6 1.5
Receiver Propagation Delay tPHLS 0.6 10
TLL to RS-232 (Low-Power Mode), us
Figure 2 tPLHS 3.0 10
Transmitter + to - Propagation
Delay Difference (Normal Operation) {PHLT - tPLHT 850 ns
Receiver + to - Propagation
Delay Difference (Normal Operation) IPHLR - tPLHR 850 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 teET
MAX225/MAX245-MAX249
. 10 ms
(includes charge-pump startup)
Transmitter Disable Time, Figure 4 toT 100 ns

Note 5: The 300Q2 minimum specification complies with EIA/TIA-232E, but the actual resistance when in shutdown mode or Vcc =
0V is 10MQ as is implied by the leakage specification.
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TRANSMITTER SLEW RATE
vs. LOAD CAPACITANCE
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\\ EXTERNAL POWER SUPPLY
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40kb/s DATA RATE
8 TRANSMITTERS
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N
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N

1 2 3
LOAD CAPACITANGE (nF)
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MAX220-10

MAX225/MAX244-MAX249

QUTPUT VOLTAGE (V)

OUTPUT VOLTAGE
vs. LOAD CURRENT FOR V+ AND V-
V+ AND V- LOADED - A
i EITHER V+ OR |
o5V V-LOADED _|
| EXTERNAL CHARGE PUMP
1uF CAPACITORS
g TRANSMITTERS ~— ———————
| DRIVING 502 AND
2000pF AT 20Kbits/sec
o V- LOADED |
V4 AND V- LOADED e
/4/
T V+ LOADED
0 5 10 15 2 25 30 3
LOAD CURRENT (mA)

Vi V (V)
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5.0

DIFFERENT DATA RATES

Ve =5V WITH ALL TRANSMITTERS DRIVEN

N

N
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N

N
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\ 20kb‘/sec -
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\

/
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[
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N

0 1

2 3 4
LOAD CAPACITANCE (nF)

5

TRANSMITTER OUTPUT VOLTAGE (V+, V-)
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MAX220-12
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INPUT N\
: 0V

tpLHT — — —>! - T
*EXCEPT FOR R2 ON THE MAX243
WHERE -3V 1S USED.
B 1. KX 7HE F Tt B 2. BEYL A% S it
EN
RYOUT TkQ
ReIN » Veg -2V
s —=
a) TEST CIRCUIT o
150pF —
- 13V : — ! a—— OUTPUT DISABLE TIME (tpy)
ENINPUT — " P
- .
RECEIVER v —
OUTPUTS oo
a) TIMING DIAGRAM
b) ENABLE TIMING P
+3V i
e — ; 10RO
—  Fa— OUTPUT DISABLE TIME ({of) % 50pF
Vo
------- Von - 0.5V
RECEIVER Voo -2V = =
OUTPUTS

"""" VoL +0.5V
Vou

c) DISABLE TIMING

b) TEST CIRCUIT

I 3. BN AR i1 1 RE 5 25 T 7
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£ 1a. MAX24512 HI5| HIBL &

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. MAX2451Z 5| HIAL &
N 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

R 1c. MAX246 1245 | HIBL &

I I 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 AllActive | RAI-RA4S-State, | 5 active
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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= 1d. MAX247/MAX248/MAX2491= §l 5| HIBL B

Ik zyas kM A

TRANSMITTERS RECEIVERS
MAX247 | TA1-TA4 | TB1-TB4 RA1-RA4 RB1-RB5
ENTA | ENTB | ENRA | ENRB OPERATION
STATUS MAX248 | TA1-TA4 | TB1-TB4 RA1-RA4 RB1-RB4
MAX249 | TA1-TA3 | TB1-TB3 RA1-RA5 RB1-RB5
0 0 0 Normal Operation All Active | All Active | All Active All Active
All 3-State, except
0 0 1 Normal Operation All Active | All Active | All Active RB5 stays active on
MAX247
0 0 0 Normal Operation All Active | All Active | All 3-State All Active
All 3-State, except
0 0 1 Normal Operation All Active | All Active | All 3-State RB5 stays active on
MAX247
0 1 0 Normal Operation All Active | All 3-State | All Active All Active
All 3-State, except
0 1 1 Normal Operation All Active | All 3-State | All Active RB5 stays active on
MAX247
0 1 0 Normal Operation All Active | All 3-State | All 3-State All Active
All 3-State, except
0 1 1 Normal Operation All Active | All 3-State | All 3-State RB5 stays active on
MAX247
1 0 0 Normal Operation All 3-State | All Active | All Active All Active
All 3-State, except
1 0 1 Normal Operation All 3-State | All Active | All Active RB5 stays active on
MAX247
1 0 0 Normal Operation All 3-State | All Active | All 3-State All Active
All 3-State, except
1 0 1 Normal Operation All 3-State | All Active | All 3-State RB5 stays active on
MAX247
Low-Power Low-Power
1 1 0 Shutdown All 3-State | All 3-State Receive Mode Receive Mode
Low-Power All 3-State, except
1 1 1 Shutdown All 3-State | All 3-State Receive Mode RB5 stays active on
MAX247
1 1 0 Shutdown All 3-State | All 3-State | All 3-State Low-Power
Receive Mode
All 3-State, except
1 1 1 Shutdown All 3-State | All 3-State | All 3-State RB5 stays active on
MAX247
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ety
MAX220-MAX249 % 4 E845r: XUE FL 7 % DC-DCHL
R RES . RS-2329KBh4% . RS-232%2UHAy, DL AR s
5 Rk AREE R .

W B FE feT SR HE R ¥ 25

MAX220-MAX249 HHFA A IR, # +5V 54l
+10V (ZB#), NRS-232MBNFHFBA TAERE. 58—
e A HEA CL¥ +svim AN, 58 v+ tim c3 b
B +10V; BB A 2% s10v Gl v-fil
Hi ca B -10V.-

AU +10V (V+)FI-10V (V-)§ii i 3 7% B /D = (1 HL U8
T, NAMEPHLEE L (S WA TIEHRFEERR S A
MAX2255 MAX245-MAX247 B14h, B R EATREEAEX
S5, v+ 5 V- RERE, B DU B 4 Bl 60 3% FL
FERT TR 2 Ve VNSNS SR LR, 1
ANEH A A sk i A v VIR T EIA/TIA-232E
I sh 5 i E R B /ME =5V I PRI .

i I MAX222. MAX225. MAX230. MAX235. MAX236-
MAX240. MAX241 A K MAX245-MAX249 I ) 5% K Ty
REmT, N v+ 5 V- N ANERELER (R . X B3R e T
B, V-BEZEov, V+BEE +5v. X TITLE# +10v
ANERFLURAR LR v 51 (TR R B P R R A R R R AR
FIOVIN T, —EARELERE 1, I A% SHDN
SUMEREZR Vee, BZHENERBEAT vtk NFBE R
# Vee-

RS-232 3K 355

ISR HGRARFRAE Y SkQ I RS-232 2L 8%, JFH. Ve =
+SVIT, IR B2 R R AR 0 S E Y 28V . iR
MR AR F & EIA/TIA-232EF1 v 28 LG, MG SR TR i
FERER 15 50 T REGE 96 2 5V UK 2025 i Hh F s /MBI 22
R, Hh G4 3kQm MR /IME, Vee = +4.5V, B
B v TARWR B . 25 0 0K 2l % i 1R PR VU B2 (v+
-1.3V)E (V-+0.5V).

A TTBR AT TTL A CMOS B H8 . Al 1 1 9K 3h 45 4
AU Al URESRE, AHNEN. 5 Ve MIER 400kQ% A
R (MAX220B5 46y . b L BELCKE A R (9 5K 3h
i s v R R A RS R T IR Bl A AR AR Y . BR
TAE ERCBEE AR ST R, P AR A b H B
THAE 12pA IR . 7EORWTREE. =M, s bk

14

Wi o0, BRshas e, I A RBLIRES, %
WA T I B EH LG LM E (RREH251A). i
WA IR ZhE] 215V, FERBIENT,  F IR A il B
£ 8pA. MAX220 AN B s &S L Rr B, Br DURREHE &
67 P A 0K 0 25 A o B ) A ARG R, TR A B O B A
BT GNDH V-

MAX239 B A I =S8 H4k, MMAX223. MAX225.
MAX235. MAX236. MAX2405 MAX241 [A] i B4 #1k
i AT S IRDIRE WS . 2R 2 VLR T TR I 4
Wit = A A X A8 i e Y R
HE=BMFRRE& N SHET OF T MAX225/MAX235/
MAX236/MAX239-MAX241), WA TTL/CMOS i
AT =B, =& HAh, MW ESIL ol &R
L, R T S RS .

FEARINAE SR, JRahant i oe b, HiRMmm/ N T
1pA, 7 OK 325 i a2 . 0K 20 2 4 O P T 2R
ZONT 1pA, RIVE &R 25 ARSI TE OV & (Ve +
6V). KT -05VH, ZEAH MEMRNVEH, BA1kQ
RIRBLHT. KR FIE 0] DI FFNERME KLY Vee + 6V,
BA1kQHBERFT.

9K h s i R RS E 30V/mps L, 5 EIA/TIA-232E M1
V28 MBI EK — B ERMIE N SHTF 24v/ps, 3Q
5 2500pF 1 F 10V/ps-

RS-232# Y55
EIA/TIA-232E5 V28 T # KT 3v I HL B E A2 4R
0, Hik, FrABIEEsE AN . AR EN 0.8V
M 2av, WKsh#sBEm M TTLHFH A, IR EIA/TIA-
232E5 v 28 L,
el g AT DU 2 B 225V I R A, FEERAUARFR
B0 skQ i A B . ZURERAT & v .28 Fll EIA/TIA-
232 K5 — 2 bR AR 1A .

=2 BNSRH =5

PART |SHDN |SHDN| EN | EN(R) RECEIVERS
Low | X High Impedance
MAX223 __ | High | Low _ Active
High | High High Impedance
Low High Impedance
MAX225 | — | — | — |High |Actve
MAX235 | Low Low High Impedance
MAX236 | Low _ _ High Active
MAX240 | High X High Impedance
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el i A [ B SR O 0.5V, FFRATEAR 0.2V f /)
. XFE, AR AL S A LS T LU= AR W o B9 i i Bk
A8, BEER AR — M ARG T . Sl e
LR R E O 600ns, 5 i A SR IE J7 1A To K -

RINFEEY R

MAX223. MAX242 L & MAX245-MAX249 B A KT #E
B, AT RUAE 1o A SRWRIRES, BT R TR R IR
FE . XX A TR N AR R . R R
BN, RGN DI BRI S E S,
&g . SEAT o SO SR Al AR . R RAE AT

T1[TR—MAX243

MAX243 FIMAX232A 51 IS, 0 — B DX 2 2545 T
MWW A Z — B RS-232BAMEMRY . XEKE
CTS 5 RTS Ml DI IR shak B2, 1A & b il
15 . b FAASTA] Y HL 45 4 3 N[ A % 45

WA AL AR R AR AT TR Z -0.8V, AR
+1.4V. FURE S5 A 56 TRYK 3 R 100 45 i 4R 7% I
B A L. HRARS), MEEREN, ;R
TRIE” W&, 8%, MAX2431M 5 — M ENER (+1.4V
IR T $cda 2 (TD 3K RD), 17 771 TRR 422 i 45 5 4 il
(DTR. DTS- CTS. RTS%)i%#E.

RS-232 R H A ™ i 2 R EIA/TIA-232B #LyE e
S FH R T 0 R A B R AR A, X B R R AW IR 3h R
. BE S B, BER e ESRT. &
FEL S 9 % 308 0 R AT IS 1A LR R R B . R X A
oL, EHIELTP IS Sk ek, MHAR T
) IE HLEE

+5VItEE . X EiERS-232
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KBF—MAX222-MAX242

KWRIRAET, MAX222. MAX235. MAX236. MAX240
5 MAX241 W BTG HUCER #0258 . 2408 F Ab T SR etk
B, MAX2235 MAX242 9 A 122 10 7% 78 (5 Zh e =X
TR TERS. EXFENEET, X T h &R0
ABRAE , (EHIIER MBI KL 2 5ps. RECRET, #
WA A A ) CMOS AR TAE . MAX223 5
MAX242 8 B A # W F B8 4 A (TE MAX242H 2
EN. MAX223J& EN), a5 1% #2415 SHDN
ook (fE MAX241 1 /& SHDN). B HAb# {1 SHDN
(fE MAX241 /2 SHDN )t A DAZE |F B2licditi i .

MAX225 Mt 54 RIE#F 5 HES s MAX245124E 10
AU 84 Rk # . X P RN S (-8 B A b S 1Y) B2 iR
HERERBERES . M4 ENTH A WE A ZH BT
B, Fff 2 SC PR I AR R Gl . FEXFIRET, FHIEH
TR R 25 A LAY, T RIS TEAR Dh FEH ISR 2 fdr
TAHE, Wahaehh ot A CSEBER). MAX2251 7
5NN ENRIATES]. MAX245 19 8~ E2li#s
i B ENR ARSI, 10 5 4h A2 I0# (RAS S RBS)
WRERFFAR. 4 ENR NZHE BT, RA1-RA4DIK
RB1-RB4# A =&

BN S5 R IXFEBEIE TN
MAX225 Pk B MAX245-MAX249 B A & 2% 4 RIS A
REFE T .
B =M TEMS: 2Bl (EFER. =8 &
FRA R AR T REH2 U (AR 19 B0t 3 = 0 2 U e 4k 2 {7
FRARL). BRUSCH f RE A o 28 1 42 R O = S
REMABEWR TAERS: 2HEE (EFEOM=8
BEM). RESHERER A A g ok dl e Wi X . frf
RIEEE N, fefhak A Wi, S0 oewnt, &
RS TAEEMR TR R
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# la-1dE L THEHHIRE . MAX44 A TSI, [Ht
BAE AR,

MAX246 HA 10 HWCHR A1 8 NIK sha% , P15 A,
Sy HIRRAE R B . A DI HIE A (ENA ) K2 58 = HL P
B, 4 AN B R IR sh it A =880 M3,
B 4% Hl% A (ENB) AT LU B M09 SR sh#s 5 Ukcde A =
AKX . MAE MAX245, — D ARy — 1B
A BT (RAS S RBS) IR L RFr A2 2 A, B
&R 4% 25 Fl (ENA = ENB = +5V) I, B ER 1 2E A LW
B

MAX247 8t oMU AR 8 M IK Bh#%, A 4 RIS
Jil. ENRA. ENRB /& C##REf Adm, 43 51# 644
i #rti . ENTA. ENTBJE K IE & e A, 451
W 4N IKEhEE . 5 o N EINER (RBSIRA A RL. % F
TE ENTA 5 ENTB Y 32 8 5 B P BhE A G gi=t.
MAX248 it 8 Mg F 8 MUK Bh 4%, 4 IS
. ENRA. ENRB & # U RE i A, 43 B4 il 44>

16

B A . ENTA. ENTB & KSR gEs A, 4551
B AN ShE . AR IR B R LA R IR . %R
{47£ ENTA. ENTB ¥ N & B Fa i A iz, [F
B & 3% 2 E A =S8

MAX249 2 f 10 MR IR 6 IR BN, W 44455
. ENRA. ENRBJEZULZF 0 B8 55 Adm, 43 B4 54
U fRti . ENTA. ENTB & &% # ff e fig A, 401
W 3SR . AP R RN . %R
7€ ENTA. ENTB ¥ 418 45 i HL i i A e =, [A]
iRk de ik A =8B, FERMRAT, REA R
WeER TAEAEMR IR BRSO, 5 v 2508 B 2R 20Kb/s -

M ER

Bl s ZE R 254 i T 5 A E 5 508 TR . e X i it
WA HUREI N, Ve WTEUHS C1y co BUE R I
ARE RN, AT RESE LA F L
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SSVINPUT g3
TOP VIEW Ik
05 T~
- 1 — - 16 )
G+ II E Vee C1—,i_ Cl+ 5V T8c+1OV Vi +10v
v [ 2] [15] 6nD "% C1- VOLTAGE DOUBLER
] 6 -0V
C- 3 14| Tlour |0 dovTo-lov
] mmam 14 027 5l co- VOLTAGEIVERTER | = ca
cu[4]  Maxe20  [1] Rim o L
MAX232 + =
C2- E MAX2324 El Ripur 400kQ
V-16 E TN >1 Ty E»
T2our [7] [10] T2 TTL/CMOS RS-232
INPUTS OUTPUTS
Row [ 8] 9] Reour 7
DIP/SO 41_2 Rigut R1In ﬁ‘
CAPACITANCE (uF) TTL/CMOS 50 RS.232
DEVICE C1 C2 €3 C4 C5 uTRuTS ), = e [PV
MAX220 0.047 033 033 033 0.33 - =
MAX232 10 10 10 10 10 o
MAX232A 01 01 01 01 01 Q
GND =
115

[ 5. MAX220/MAX232/MAX232A 5| I & 5 48 7 T 1F FE %

TOP VIEW

#SVINPUT g3

ALL CAPACITORS = 0.1uF

5 |+_' ) +
= 17
2 vee 3
_ . - e VSV ST VA Hov
(NC)EN 1] [20] SHON T4 c1- VOLTAGE DOUBLER
_ ) ~ _ 5
(N.C) EN[1] 18] SFON ~ c1+ [2] [19] Ve o |2 sovTo-tov oy | 10V
5] C2- vOLTAGE INVERTER c4
ct+ [ 2] [17] vee v+ 3] BED T
1 45V -
Ve 3] 16] GND -4 mmam [17] Towr 100k (EXCEPT MAX220)
(4] mmam fisl o 5] mAX222  [ig] e
MAX242
c+[5] MAX22  [ia] Ao c2- o] 5] At
MAX242 TTL/CMOS (EXCEPT MAX220) RS-232
c2- [ [13] Rigur v-[7] [14] Riour INPUTS OUTPUTS
v-[7] E TN T2out [ 8] [13] N.C.
T2our [ 8] [11] T2 Raw [ g [12] T 13| miour i {14
Raw | 9 10| R2our  R2our |10 1] T2
E :I E :I TTL/CMOS 5kQ RS-232
OUTPUTS < INPUTS
DIP/SO SSOP <10] R20uT 5 N9 o
_ 1) En 5k
(') ARE FOR MAX222 ONLY. o S L
PIN NUMBERS IN TYPICAL OPERATING CIRCUIT ARE FOR DIP/SO PACKAGES ONLY. B0 _=
L6

6. MAX222/MAX242 5| IEC & 5 H0 T T (F HL B
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TOP VIEW 09

15V Vee Ve

%40@@
- . TiN 3 > |
ENR E 2__8| Vee 15V TH0UT
& 2] [27] Ve - %40(»(
TiN [ 3] 26] ENT 4w ; Py K T200T 12
TN (4] _aaaxian [2] TN %mm b
RIOUT[5]  MAX225  |24] TaN ” - TaIN 1 -1
ROUT [7] [22] RoOUT T %wom '
RN [ 5] [21] ReoUT 24 PPy K oo
RN [ g 20] RsiN %40%9 b

Ts0UT
RilN [10 [19] RaN 23> ToiN Y 16
TI0UT [11] 18] Ts0UT ERT ’

\/

\

™
=l

2 » > 15
T20UT [19) [17] T,0uT Ts0UT
GND [} Ts0UT - < R1OUT GRLI
GND [14] Ts0UT 5
o) o ReOUT = RN <«
5k
q
7 < RgOUT = RN <
MAX225 FUNCTIONAL DESCRIPTION
5 RECEIVERS ' 5kQ
5 TRANSMITTERS —
2 RyOUT LI R
2CONTROLPINS
1 RECEIVER ENABLE (ENR) 5kQ
(ENT) q
1 TRANSMITTER ENABLE (ENT) ReOUT = RN
21 - . -2
%m
TfENR —
PINS (ENR, GND, Vg, T5OUT) ARE INTERNALLY CONNECTED. S GND__GND
CONNECT EITHER OR BOTH EXTERNALLY. Ts0UT IS A SINGLE DRIVER. 3 i

B 7. MAX225 5 I & 55 #4701 {F H %
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45V INPUT
TOP VIEW 100 Y
ﬁ IT"
12 — i £L 1.0uF
e 5v¥8c1ov v 2
1.0uF + + +
" ”I% Cl- VOLTAGE DOUBLER
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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 -55°C to +125°C 18 CERDIP MAX232AMLP -55°C to +125°C 20 LCC
MAX223CAl 0°C to +70°C 28 SSOP MAX233CPP 0°C to +70°C 20 Plastic DIP
MAX223CWI 0°C to +70°C 28 Wide SO MAX233EPP -40°C to +85°C 20 Plastic DIP
MAX223C/D 0°C to +70°C Dice* MAX233ACPP 0°C to +70°C 20 Plastic DIP
MAX223EAl -40°C to +85°C 28 SSOP MAX233ACWP 0°C to +70°C 20 Wide SO
MAX223EWI -40°C to +85°C 28 Wide SO MAX233AEPP -40°C to +85°C 20 Plastic DIP
MAX225CWI 0°C to +70°C 28 Wide SO MAX233AEWP -40°C to +85°C 20 Wide SO
MAX225EWI -40°C to +85°C 28 Wide SO MAX234CPE 0°C to +70°C 16 Plastic DIP
MAX230CPP 0°C to +70°C 20 Plastic DIP MAX234CWE 0°C to +70°C 16 Wide SO
MAX230CWP 0°C to +70°C 20 Wide SO MAX234C/D 0°C to +70°C Dice*
MAX230C/D 0°C to +70°C Dice* MAX234EPE -40°C to +85°C 16 Plastic DIP
MAX230EPP -40°C to +85°C 20 Plastic DIP MAX234EWE -40°C to +85°C 16 Wide SO
MAX230EWP -40°C to +85°C 20 Wide SO MAX234EJE -40°C to +85°C 16 CERDIP
MAX230EJP -40°C to +85°C 20 CERDIP MAX234MJE -55°C to +125°C 16 CERDIP
MAX230MJP -55°C to +125°C 20 CERDIP MAX235CPG 0°C to +70°C 24 Wide Plastic DIP
MAX231CPD 0°C to +70°C 14 Plastic DIP MAX235EPG -40°C to +85°C 24 Wide Plastic DIP
MAX231CWE 0°C to +70°C 16 Wide SO MAX235EDG -40°C to +85°C 24 Ceramic SB
MAX231CJD 0°C to +70°C 14 CERDIP MAX235MDG -55°C to +125°C 24 Ceramic SB
MAX231C/D 0°C to +70°C Dice* MAX236CNG 0°C to +70°C 24 Narrow Plastic DIP
MAX231EPD -40°C to +85°C 14 Plastic DIP MAX236CWG 0°C to +70°C 24 Wide SO
MAX231EWE -40°C to +85°C 16 Wide SO MAX236C/D 0°C to +70°C Dice*
MAX231EJD -40°C to +85°C 14 CERDIP MAX236ENG -40°C to +85°C 24 Narrow Plastic DIP
MAX231MJD -55°C to +125°C 14 CERDIP MAX236EWG -40°C to +85°C 24 Wide SO
MAX232CPE 0°C to +70°C 16 Plastic DIP MAX236ERG -40°C to +85°C 24 Narrow CERDIP
MAX232CSE 0°C to +70°C 16 Narrow SO MAX236MRG -55°C to +125°C 24 Narrow CERDIP
MAX232CWE 0°C to +70°C 16 Wide SO MAX237CNG 0°C to +70°C 24 Narrow Plastic DIP
MAX232C/D 0°C to +70°C Dice* MAX237CWG 0°C to +70°C 24 Wide SO
MAX232EPE -40°C to +85°C 16 Plastic DIP MAX237C/D 0°C to +70°C Dice*
MAX232ESE -40°C to +85°C 16 Narrow SO MAX237ENG -40°C to +85°C 24 Narrow Plastic DIP
MAX232EWE -40°C to +85°C 16 Wide SO MAX237EWG -40°C to +85°C 24 Wide SO
MAX232EJE -40°C to +85°C 16 CERDIP MAX237ERG -40°C to +85°C 24 Narrow CERDIP
MAX232MJE -55°C to +125°C 16 CERDIP MAX237MRG -55°C to +125°C 24 Narrow CERDIP
MAX232MLP -55°C to +125°C 20LCC 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
AR, ES L) R
AW 35

6vcXVIN-0ccXVYIN


http://www.ic-cn.com.cn

