19-4323; Rev 10, 8/01

+5V-Powered, Multichannel RS-232

General Description

The MAX220-MAX249 family of line drivers/receivers is
intended for all EIA/TIA-232E and V.28/V.24 communica-
tions interfaces, particularly applications where £12V is
not available.

These parts are especially useful in battery-powered sys-
tems, since their low-power shutdown mode reduces
power dissipation to less than 5uW. The MAX225,
MAX233, MAX235, and MAX245/MAX246/MAX247 use
no external components and are recommended for appli-
cations where printed circuit board space is critical.

Applications
Portable Computers

Low-Power Modems

Interface Translation

Battery-Powered RS-232 Systems

Multidrop RS-232 Networks

N AKX/

Drivers/Receivers

Features

Superior to Bipolar

4 Operate from Single +5V Power Supply
(+5V and +12V—MAX231/MAX239)

4 Low-Power Receive Mode in Shutdown
(MAX223/MAX242)

4 Meet All EIA/TIA-232E and V.28 Specifications

4 Multiple Drivers and Receivers

4 3-State Driver and Receiver Outputs

4 Open-Line Detection (MAX243)

Ordering Information

PART TEMP. RANGE PIN-PACKAGE
MAX220CPE 0°C to +70°C 16 Plastic DIP
MAX220CSE 0°C to +70°C 16 Narrow SO
MAX220CWE 0°C to +70°C 16 Wide SO
MAX220C/D 0°C to +70°C Dice*
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

Ordering Information continued at end of data sheet.
*Contact factory for dice specifications.

Selection Table

Power No. of Nominal SHDN Rx
Part Supply RS-232 No. of Cap. Value & Three- Active in Data Rate
Number (V) Drivers/Rx Ext. Caps (upF) State SHDN (kbps) Features
MAX220 +5 2/2 4 0.1 No — 120 Ultra-low-power, industry-standard pinout
MAX222 +5 2/2 4 0.1 Yes — 200 Low-power shutdown
MAX223 (MAX213) +5 4/5 4 1.0(0.1) Yes v 120 MAX241 and receivers active in shutdown
MAX225 +5 5/5 0 — Yes v 120 Available in SO
MAX230 (MAX200) +5 5/0 4 1.0(0.1) Yes — 120 5 drivers with shutdown
MAX231 (MAX201) +5 and 2/2 2 1.0(0.1) No — 120 Standard +5/+12V or battery supplies;

+7.5t0 +13.2 same functions as MAX232
MAX232 (MAX202) +5 2/2 4 1.0(0.1) No — 120 (64) Industry standard
MAX232A +5 2/2 4 0.1 No 200 Higher slew rate, small caps
MAX233 (MAX203) +5 2/2 0 — No — 120 No external caps
MAX233A +5 2/2 0 — No — 200 No external caps, high slew rate
MAX234 (MAX204) +5 4/0 4 1.0(0.1) No — 120 Replaces 1488
MAX235 (MAX205) +5 5/5 0 — Yes — 120 No external caps
MAX236 (MAX206) +5 4/3 4 1.0(0.1) Yes — 120 Shutdown, three state
MAX237 (MAX207) +5 5/3 4 1.0(0.1) No — 120 Complements IBM PC serial port
MAX238 (MAX208) +5 4/4 4 1.0(0.1) No — 120 Replaces 1488 and 1489
MAX239 (MAX209) +5 and 3/5 2 1.0(0.1) No — 120 Standard +5/+12V or battery supplies;

+7.5t0 +13.2 single-package solution for IBM PC serial port
MAX240 +5 5/5 4 1.0 Yes — 120 DIP or flatpack package
MAX241 (MAX211) +5 4/5 4 1.0(0.1) Yes — 120 Complete IBM PC serial port
MAX242 +5 2/2 4 0.1 Yes 200 Separate shutdown and enable
MAX243 +5 2/2 4 0.1 No — 200 Open-line detection simplifies cabling
MAX244 +5 8/10 4 1.0 No — 120 High slew rate
MAX245 +5 8/10 0 — Yes v 120 High slew rate, int. caps, two shutdown modes
MAX246 +5 8/10 0 — Yes v 120 High slew rate, int. caps, three shutdown modes
MAX247 +5 8/9 0 — Yes v 120 High slew rate, int. caps, nine operating modes
MAX248 +5 8/8 4 1.0 Yes v 120 High slew rate, selective half-chip enables
MAX249 +5 6/10 4 1.0 Yes v 120 Available in quad flatpack package
MAXI/V Maxim Integrated Products 1

For pricing, delivery, and ordering information, please contact Maxim/Dallas Direct! at
1-888-629-4642, or visit Maxim’s website at www.maxim-ic.com.

6VcXVIN-OccXVIN



MAX220-MAX249

+5V-Powered, Multichannel RS-232

Drivers/Receivers

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

Supply Voltage (VCC) «vveeeveeeiiiiiiiieiieieeee -0.3V to +6V
Input Voltages
TN e -0.3Vto (Vce - 0.3V)
RIN (Except MAX220) .............

RIN (MAX220)......ccooiiiiiiiiiiiii, .. 225V

TouT (Except MAX220) (NOte 1) oovvivviiiiiiiiciiiec +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
18-Pin Plastic DIP (derate 11.11mW/°C above +70°C)....889mW

20-Pin Plastic DIP (derate 8.00mW/°C above +70°C) ..440mW
16-Pin Narrow SO (derate 8.70mW/°C above +70°C) ...696mW
16-Pin Wide SO (derate 9.52mW/°C above +70°C)......762mW
18-Pin Wide SO (derate 9.52mW/°C above +70°C)......762mW
20-Pin Wide SO (derate 10.00mW/°C above +70°C)....800mW
20-Pin SSOP (derate 8.00mW/°C above +70°C) .......... 640mwW
16-Pin CERDIP (derate 10.00mW/°C above +70°C).....800mW
18-Pin CERDIP (derate 10.53mW/°C above +70°C).....842mW
Operating Temperature Ranges
MAX2_ _AC_ _,MAX2_ _C_ ..o 0°C to +70°C
MAX2_ _AE_ _, MAX2_ _E__ -40°C to +85°C
MAX2_ _AM_ _, MAX2_ _M_ _....ccccoviiiii, -55°C to +125°C
Storage Temperature Range ............ccccooevveenn.. -65°C to +160°C
Lead Temperature (soldering, 10S€C) .........ccoovvvvviiieinn.n. +300°C

Note 1: Input voltage measured with TouT in high-impedance state, SHDN or Vcc = 0V.
Note 2: For the MAX220, V+ and V- can have a maximum magnitude of 7V, but their absolute difference cannot exceed 13V.

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 \
Input Logic Threshold Low 1.4 0.8 \
. ) All devices except MAX220 2 1.4
Input Logic Threshold High \
MAX220: Vce = 5.0V 2.4
) All except MAX220, normal operation 5 40
Logic Pull-Up/Input Current —— PA
SHDN = 0V, MAX222/242, shutdown, MAX220 +0.01 +1
Vce = 5.5V, SHDN = 0V, VouT = +15V, MAX222/242 +0.01 +10
Output Leakage Current — pA
Vce = SHDN = 0V, Vout = +15V +0.01 +10
Data Rate 200 116 kb/s
Transmitter Output Resistance Vee = V+ =V-=0V, Vour = +2V 300 10M Q
Output Short-Circuit Current Vout = 0V +7 +22 mA
RS-232 RECEIVERS
RS-232 Input Voltage Operating Range +30 \
All except MAX243 R2|N 0.8 1.3
RS-232 Input Threshold Low Vce =5V V
MAX243 R2|N (Note 2) -3
) All except MAX243 R2|N 1.8 2.4
RS-232 Input Threshold High Voe =5V V
MAX243 R2|N (Note 2) -0.5 -0.1
All t MAX243, Ve = 5V, no hyst is in shdn. 0.2 0.5 1
RS-232 Input Hysteresis Sxeop CC = OV, NO NYS1eresis In shan v
MAX243 1
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 Vcg-0.2 V
Sourcing V = GND -2 -10
TTL/CMOS Output Short-Circuit Current. | o9 YOUT mA
Shrinking Vout = Vce 10 30
2 MAX1/V




+5V-Powered, Multichannel RS-232
Drivers/Receivers

ELECTRICAL CHARACTERISTICS—MAX220/222/232A/233A/242/243 (continued)
(Vce = +5V £10%, C1-C4 = 0.1pF, MAX220, C1 = 0.0474F, C2-C4 = 0.33uF, Ta = TmiN to Tiax, unless otherwise noted.)

PARAMETER CONDITIONS MIN TYP MAX | UNITS
SHDN = Ve or EN = Vee (SHDN = 0V for MAX222),
TTL/CMOS Output Leakage Current OV < VouT < Voo +0.05 +10 pA
EN Input Threshold Low MAX242 1.4 0.8 %
EN Input Threshold High MAX242 2.0 1.4 %
Operating Supply Voltage 4.5 5.5 \
MAX220 0.5 2
No load
Vce Supply Current (SHDN = Vo), MAX222/232A/233A/242/243 4 10 A
Figures 5,6, 11, 19 3kQ load MAX220 12
both inputs MAX222/232A/233A/242/243 15
Ta = +25°C 0.1 10
Shutdown Supply Current MAX222/242 TA=0Cto +70°C 2 50 A
PPy Ta = -40°C to +85°C 2 50 | "
Ta =-55°C to +125°C 35 100
SHDN Input Leakage Current MAX222/242 +1 LA
SHDN Threshold Low MAX222/242 1.4 0.8 V
SHDN Threshold High MAX222/242 2.0 1.4 V
CL = 50pF to 2500pF,
RL = 3kQ to 7kQ, MAX222/232A/233A/242/243 6 12 30
Transition Slew Rate Vce =5V, Ta = +25°C, V/us
measured from +3V MAX220 15 3 30
to -3V or -3V to +3V
MAX222/232A/233A/242/243 1.3 3.5
Transmitter Propagation Delay tPHLT MAX220 2 10
TLL to RS-232 (normal operation), ys
Figure 1 tPLT MAX222/232A/233A/242/243 1.5 35
MAX220 5 10
MAX222/232A/233A/242/243 0.5 1
Receiver Propagation Delay tPHLR MAX220 06 3
RS-232 to TLL (normal operation), : us
: MAX222/232A/233A/242/243 0.6 1
Figure 2 tPLHR
MAX220 0.8 3
Receiver Propagation Delay tPHLS MAX242 0.5 10 s
RS-232 to TLL (shutdown), Figure 2 [ tp s MAX242 55 10 H
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 i MAX222/242, 0.1uF caps 250 S
(SHDN goes high), Figure 4 ET (includes charge-pump start-up) H
Transmitter-Output Disable Time
(SHDN goes low), Figure 4 toT MAX222/242, 0.1uF caps 600 ns
Transmitter + to - Propagation MAX222/232A/233A/242/243 300
: . tPHLT - tPLHT ns
Delay Difference (normal operation) MAX220 2000
Receiver + to - Propagation ‘ ‘ MAX222/232A/233A/242/243 100 s
Delay Difference (normal operation) PHLR = IPLHR MAX220 225
Note 3: MAX243 R2puT is guaranteed to be low when R2|N is = 0V or is floating.
MAXIM 3
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MAX220-MAX249

+5V-Powered, Multichannel RS-232
Drivers/Receivers

Typical Operating Characteristics

OUTPUT VOLTAGE (V)

T —
o &S AN O N A O S

L
o

MAX220/MAX222/MAX232A/MAX233A/MAX242/MAX243

AVAILABLE OUTPUT CURRENT MAX222/MAX242
OUTPUT VOLTAGE vs. LOAD CURRENT vs. DATA RATE ON-TIME EXITING SHUTDOWN
= 1 T T T & +10V __T-'=_h =
S P= ‘ =
Tuf g ~ OUTPUT LOAD CURRENT |§ A 1uF CAPS It g
. = 10 FLOWS FROM V+TO V- 4= o E
| EITHER V-+ OR V- LOADED \ L‘ER\\[ N Vi 01uF CAPS
Vg = #5V 0.1uF 4 i |
NG LOAD ON -1 E 4 \ = Y SN
= [}
- TRANSMITTER OUTPUTS = g Ve = +5.25V 8 o
| (EXCEPT MAX220, MAX233A) & e~ 5
! \ ! 3 , ALL CAPS s W
| V- LOADED, NO LOAD ON Vi 5 — 01pF ] =
> 2 -
OuF W | E vccl = 4475V = \\= 1uF CAPS
la—| ° 6 ‘ ‘
_ ;x‘/ \{ \ t t
/ —— 5 ~ <N\ 0.1uF GAPS
é V- 2
IZ/W LOADED, NO LOAD ON V- . o WEV
0 5 10 15 20 25 0 10 20 30 4 50 60 500us/div
LOAD CURRENT (mA) DATA RATE (kbits/sec)

MAXIN




+5V-Powered, Multichannel RS-232

Drivers/Receivers

ABSOLUTE MAXIMUM RATINGS—MAX223/MAX230-MAX241

VG ettt -0.3V to +6V
Ve (Vce - 0.3V) to +14V
Vo +0.3V to -14V
Input Voltages
TIN et -0.3Vto (Vce + 0.3V)
RN e +30V
Output Voltages
TOUT ettt (V+ +0.3V) to (V--0.3V)
ROUT o -0.3Vto (Vcc + 0.3V)

Short-Circuit Duration, TOUT «vvvvveeeeeeeeeeieiiiiiiiieeeeeee 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)....... 800mwW
24-Pin Wide SO (derate 11.76mW/°C above +70°C)....... 941mW

28-Pin Wide SO (derate 12.50mW/°C above +70°C) ............. 1w
44-Pin Plastic FP (derate 11.11mW/°C above +70°C) .....889mW
14-Pin CERDIP (derate 9.09mW/°C above +70°C).......... 727mW

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

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

Operating Temperature Ranges
MAX2 _ _C o i 0°C to +70°C
MAX2 _ B -40°C to +85°C
MAX2 __ M _ _ ...-55°C to +125°C
Storage Temperature Range .............c.c.... ....-65°C to +160°C
Lead Temperature (soldering, 10S€C) .......ccovvvriveiirairne. +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,
Vce =5V £10%; V+ = 7.5V to 13.2V; Ta = TmIN to TmaX; unless otherwise noted.)

MAXIMN

PARAMETER CONDITIONS MIN TYP MAX UNITS
Output Voltage Swing All transmitter outputs loaded with 3kQ to ground +5.0 +7.3 \
MAX232/233 10
Ve Power-Supply Current ?‘/f '_032’506 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 \Y
TIN 2.0
Input Logic Threshold High | EN, SHDN (MAX223); o4 Vv
EN, SHDN (MAX230/235/236/240/241) '
Logic Pull-Up Current TIN =0V 1.5 200 HA
Recelvgr Input Voltage 30 30 v
Operating Range
5
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MAX220-MAX249

+5V-Powered, Multichannel RS-232
Drivers/Receivers

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,
Vee =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) 08 1.2
— ogo SHDN = 0V (MAX235/236/240/241)
RS-232 Input Threshold Low \T/A _+2§/ C, v
cc=5 Shutdown (MAX223)
SHDN = 0V, 06 15

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, %
Voc =8V Shutdown (MAX223)

SHDN = 0V, 1.5 2.4

EN = 5V (R4|N, R5IN)
RS-232 Input Hysteresis Vce = 5V, no hysteresis in shutdown 0.2 0.5 1.0 \
RS-232 Input Resistance Ta = +25°C, Vo = 5V 3 5 7 kQ
TTL/CMOS Output Voltage Low louT = 1.6mA (MAX231/232/233, louT = 3.2mA) 0.4 \
TTL/CMOS Output Voltage High lout =-1TmA 35 Vcc-04 Vv

0V < Rout £ Vce; EN = 0V (MAX223);

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

0.05 +10 bA

. . 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 7kQ, 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 Vce = V+ =V-=0V, Vout = 2V 300 Q
Transmitter Output Short-Circuit +10 mA

Current

6 MAXI N




+5V-Powered, Multichannel RS-232
Drivers/Receivers

Typical Operating Characteristics
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 i s 74 s 120 ‘ ‘ g
2 TRANSMITTERS . - 1 TRANSMITTER LOADED Ta=425°C :
LOADED E 72 E : 0o =46V —]2
| g Pl LOADED, Ry = 3k
8.0 70 \\ 10.0 \\ C1-C4 = TuF—
: 7 ! |
1 TRANSMITTER < 90 2 TRANSMITTERS |
= LOADED / S 68 | 1g000is/se vy LOADED
z 75 . 3TRANS-] = , /\ = 80
S 5 80kbits/sec = J
= 7 s | = | 80K AN < —— N
// MITTER 86 20 E 10 i\R\
" "/ Th=+25°C 64 |-Ta=+25°C 6o |_3m ANSWTEM&\\

' C1-C4=1uF ] Vg =+5V ' e | f N
/ TRANSMITTER 6o |3 TRANSMITTERS LOADED 4R ANSMHT}\&
4 TRANSMITTERS LOADS = ' RL=3kQ 50 LOADED N
LOADED | 3kl 2500pF C1-C4=1puF ‘ |

65 60 40
45 50 55 0 50 1000 1500 2000 2500 0 50 1000 1500 2000 2500
Vee (V) LOAD CAPACITANCE (pF) LOAD CAPACITANCE (pF)
TRANSMITTER OUTPUT VOLTAGE (VoL)
TRANSMITTER OUTPUT vs. LOAD CAPACITANCE AT TRANSMITTER OUTPUT VOLTAGE (V+, V-)
VOLTAGE (VoL) vs. Vge DIFFERENT DATA RATES vs. LOAD CURRENT
-60 ‘ . 60 ‘ s 10 s
4TRANS-  Ta=+25°C 8 Tp=+25°C / ] N —_— g
. MITTERS  C1-Ca-TuF |5 62 |-vio_osy g 8 T :
' LOADED ™ TRANSMITTER 5q |3 TRANSMITTERS LOADED / 6 Ta=+25°C " T~
\ LOADS = 64 TR =3kQ 4 4 Ve =45V ]
70 PN \\ 3kQ 112500pF op  |C1-C4=TuF /] C1-C4=1uF
= = \ s ? "V~ |~ V- LOADED
P SN N D i e 7 B B 2
= 1 ~N £ 80kbits/sec = LOADED. | ONVe NO LOAD
1 TRANS- 70 b 2oKbits/sec S 2 ON V-
] MITTER :
%0 [ Lonoeo ) / 4
2 TRANS- 3 TRANS- 7 v - -6 b e =y
R B 74 = — 5 - —
o LLOADED LOADED L =— 0 LA ITERS UNLOADED
45 50 55 0 50 1000 1500 2000 2500 0 5 10 15 20 25 30 35 40 45 50
Vee (V) LOAD CAPACITANCE (9F) CURRENT (mA)
V+, V- WHEN EXITING SHUTDOWN
(1uF CAPACITORS)
V4
.
0
R S v
L— SHW’:
500ms/div

*SHUTDOWN POLARITY IS REVERSED
FOR NON MAX241 PARTS

MAXIMN 7
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MAX220-MAX249

+5V-Powered, Multichannel RS-232
Drivers/Receivers

ABSOLUTE MAXIMUM RATINGS—MAX225/MAX244-MAX249

Supply Voltage (VCC) ..ovvvevvvvieiiiieiiiieiie

Input Voltages

RIN oo
Tout (Note 3)...

ROUT oo

Short Circuit (one output at a time)

TOUTIO GND .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_ _ ..o 0°C to +70°C
MAX225E_ _, MAX24_E_ _ -40°C to +85°C
Storage Temperature Range ...................
Lead Temperature (soldering,10SeC) .........ccccevverrerrne. +300°C

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

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

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

erwise noted.)

PARAMETER CONDITIONS | MIN TYP MAX | UNITS

RS-232 TRANSMITTERS

Input Logic Threshold Low 14 0.8 \

Input Logic Threshold High 2 1.4 Vv

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

Data Rate Tables 1a—1d, normal operation 120 64 | kbits/sec

Output Voltage Swing All transmitter outputs loaded with 3kQ to GND +5 +7.5 \
\E/E'?\EC’:‘L?T E'E*SE/NTA* ENTB £001 %25

Output Leakage Current (shutdown) Tables 1a-1d =y pA
vgﬁT Y +001 %25

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

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

RS-232 RECEIVERS

RS-232 Input Voltage Operating Range +25 \

RS-232 Input Threshold Low 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 Vv

TTL/CMOS Output Voltage High louT = -1.0mA 35 Vcc-02 \

o Sourcing VouTt = GND -2 -10
TTL/CMOS Output Short-Circuit Current — mA
Shrinking Vout = Vce 10 30
TTL/CMOS Output Leakage Current | ormal operation, outputs disabled, £005 +010| pA
Tables 1a-1d, OV < Vout < Vce, ENR_ = Ve
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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 fing Suoply Volt MAX225 4.75 5.25 y
erating Su oltage
perating supply Yotag MAX244MAX249 45 55
MAX225 10 20
No load
Vce Supply Current MAX244-MAX249 11 30 mA
(normal operation) 3KQ loads on MAX225 40
all outputs MAX244-MAX249 57
Ta = +25°C 8 25
Shutdown Supply Current PA
Ta = TMIN to TmAX 50
Leakage current +1 pA
Control Input Threshold low 1.4 0.8 y
Threshold high 2.4 1.4
AC CHARACTERISTICS
iy CL = 50pF to 2500pF, RL = 3kQ to 7kQ, Ve = 5Y,
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 start-up) H
Transmitter Enable Time tET
MAX225/MAX245-MAX249
. 10 ms
(includes charge-pump start-up)
Transmitter Disable Time, Figure 4 DT 100 ns

Note 5: The 300Q minimum specification complies with EIA/TIA-232E, but the actual resistance when in shutdown mode or V¢c =
0V is 10MQ as is implied by the leakage specification.

MAXIMN
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Typical Operating Characteristics

MAX225/MAX244-MAX249

TRANSMITTER OUTPUT VOLTAGE (V+, V-)

TRANSMITTER SLEW RATE OUTPUT VOLTAGE vs. LOAD CAPACITANCE AT
vs. LOAD CAPACITANCE vs. LOAD CURRENT FOR V+ AND V- DIFFERENT DATA RATES
- 10 - .
18 N P = g 50 VicG = 5V WITH ALL TRANSMITTERS DRIVEN |2
- 16 | & IVeanv-Lorom il AE 85 —— LOADED WITH Ske2 {2
= \ 6 i EITHER V+ OR | R NS e S
vy \\ EXTERNAL POWER SUPPLY S 4 Fugesv V-LOADED ' \\ RN 20“*)‘/590 -
= 12 1uF CAPACITORS & | EXTERNAL CHARGE PUMP 75 N N T~ —
= < 2 — I ~ 40kb/sec
= \ = 1uF CAPACITORS s \ ~ =
» 10 \ 4 0 |8 TRANSMITTERS ? 70 N 60kb/sec —]
= N |!00/sDATARATE 5, [ DRVNGS@AND = \ ~
= BTRANSMITTERS { = -2 ["2000pF AT 20Kbits/sec 65 N
= \LOADED wiHae| 3 4 —— V- L'?ADED i \
= 6 ™ 6.0 100Kk
o . . 3 - \ /iec
", \\\ Z B — 5 0 N
) o V+ LOADED oo |ALCAPACITIORS 1y N
0 1 2 3 4 5 0 5 1 15 2 25 30 35 T 1 2 3 4 5
LOAD CAPACITANCE (nF) LOAD CURRENT (mA) LOAD CAPACITANCE (nF)
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+3V
INPUT \
N oV

R

OUTPUT :

—> — T

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

Figure 1. Transmitter Propagation-Delay Timing

Figure 2. Receiver Propagation-Delay Timing

EN
RYOUT 1k
RN » Vee -2
a) TEST CIRCUIT
. 150pF
& inpuT —+V ;
: ov W
— i —— OUTPUT ENABLE TIME (teg)
-
RECEIVER |
QUTPUTS !

b) ENABLE TIMING

+3V

EN
ENINPUT —
—»  ra—— OUTPUT DISABLE TIME (ipg)

VoH
------- VoH - 0.5V

RECEIVER
OUTPUTS

VoL

Voo -2V

c) DISABLE TIMING

a—— OUTPUT DISABLE TIME (tp7)
Vi |

ov

a) TIMING DIAGRAM

10R0

3k 50pF

b) TEST CIRCUIT

Figure 3. Receiver-Output Enable and Disable Timing

MAXIMN

Figure 4. Transmitter-Output Disable Timing
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Table 1a. MAX245 Control Pin Configurations
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

Table 1b. MAX245 Control Pin Configurations

_ _ 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

Table 1c. MAX246 Control Pin Configurations

S S OPERATION TRANSMITTERS RECEIVERS
ENA ENB
STATUS TA1-TA4 TB1-TB4 RA1-RA5 RB1-RB5
0 0 Normal Operation All Active All Active All Active All Active
. ) ) RB1-RB4 3-State,
0 1 Normal Operation All Active All 3-State All Active RB5 Active
1 0 Shutdown All 3-State All Active | BAI-RA4SState, |\ chive
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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Table 1d. MAX247/MAX248/MAX249 Control Pin Configurations
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 0 Normal Operation All Active | All Active | All Active All Active
All 3-State, except
0 0 0 1 Normal Operation All Active | All Active | All Active RB5 stays active on
MAX247
0 0 1 0 Normal Operation All Active | All Active | All 3-State All Active
All 3-State, except
0 0 1 1 Normal Operation All Active | All Active | All 3-State RB5 stays active on
MAX247
0 1 0 0 Normal Operation All Active | All 3-State | All Active All Active
All 3-State, except
0 1 0 1 Normal Operation All Active | All 3-State | All Active RB5 stays active on
MAX247
0 1 1 0 Normal Operation All Active | All 3-State | All 3-State All Active
All 3-State, except
0 1 1 1 Normal Operation All Active | All 3-State | All 3-State RB5 stays active on
MAX247
1 0 0 0 Normal Operation All 3-State | All Active | All Active All Active
All 3-State, except
1 0 0 1 Normal Operation All 3-State | All Active | All Active RB5 stays active on
MAX247
1 0 1 0 Normal Operation All 3-State | All Active | All 3-State All Active
All 3-State, except
1 0 1 1 Normal Operation All 3-State | All Active | All 3-State RB5 stays active on
MAX247
Low-Power Low-Power
1 1 0 0 Shutdown All 3-State | All 3-State Receive Mode Receive Mode
Low-Power All 3-State, except

1 1 0 1 Shutdown All 3-State | All 3-State . RB5 stays active on
Receive Mode

MAX247
1 1 1 0 Shutdown All 3-State | All 3-State | All 3-State Low-Power
Receive Mode
All 3-State, except
1 1 1 1 Shutdown All 3-State | All 3-State | All 3-State RB5 stays active on

MAX247
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Detailed Description

The MAX220-MAX249 contain four sections: dual
charge-pump DC-DC voltage converters, RS-232 dri-
vers, RS-232 receivers, and receiver and transmitter
enable control inputs.

Dual Charge-Pump Voltage Converter
The MAX220-MAX249 have two internal charge-pumps
that convert +5V to £10V (unloaded) for RS-232 driver
operation. The first converter uses capacitor C1 to dou-
ble the +5V input to +10V on C3 at the V+ output. The
second converter uses capacitor C2 to invert +10V to
-10V on C4 at the V- output.

A small amount of power may be drawn from the +10V
(V+) and -10V (V-) outputs to power external circuitry
(see the Typical Operating Characteristics section),
except on the MAX225 and MAX245-MAX247, where
these pins are not available. V+ and V- are not regulated,
so the output voltage drops with increasing load current.
Do not load V+ and V- to a point that violates the mini-
mum =5V EIA/TIA-232E driver output voltage when
sourcing current from V+ and V- to external circuitry.

When using the shutdown feature in the MAX222,
MAX225, MAX230, MAX235, MAX236, MAX240,
MAX241, and MAX245-MAX249, avoid using V+ and V-
to power external circuitry. When these parts are shut
down, V- falls to OV, and V+ falls to +5V. For applica-
tions where a +10V external supply is applied to the V+
pin (instead of using the internal charge pump to gen-
erate +10V), the C1 capacitor must not be installed and
the SHDN pin must be tied to Vcc. This is because V+
is internally connected to Vcc in shutdown mode.

RS-232 Drivers
The typical driver output voltage swing is +8V when
loaded with a nominal 5kQ RS-232 receiver and Vcc =
+5V. Output swing is guaranteed to meet the EIA/TIA-
232E and V.28 specification, which calls for £5V mini-
mum driver output levels under worst-case conditions.
These include a minimum 3kQ load, Vcc = +4.5V, and
maximum operating temperature. Unloaded driver out-
put voltage ranges from (V+ -1.3V) to (V- +0.5V).

Input thresholds are both TTL and CMOS compatible.
The inputs of unused drivers can be left unconnected
since 400kQ input pull-up resistors to Vcc are built in
(except for the MAX220). The pull-up resistors force the
outputs of unused drivers low because all drivers invert.
The internal input pull-up resistors typically source 12uA,
except in shutdown mode where the pull-ups are dis-
abled. Driver outputs turn off and enter a high-imped-
ance state—where leakage current is typically
microamperes (maximum 25pA)—when in shutdown

14

mode, in three-state mode, or when device power is
removed. Outputs can be driven to +15V. The power-
supply current typically drops to 8uA in shutdown mode.
The MAX220 does not have pull-up resistors to force the
outputs of the unused drivers low. Connect unused
inputs to GND or Vcc.

The MAX239 has a receiver three-state control line, and
the MAX223, MAX225, MAX235, MAX236, MAX240,
and MAX241 have both a receiver three-state control
line and a low-power shutdown control. Table 2 shows
the effects of the shutdown control and receiver three-
state control on the receiver outputs.

The receiver TTL/CMOS outputs are in a high-imped-
ance, three-state mode whenever the three-state enable
line is high (for the MAX225/MAX235/MAX236/MAX239—
MAX241), and are also high-impedance whenever the
shutdown control line is high.

When in low-power shutdown mode, the driver outputs
are turned off and their leakage current is less than 1A
with the driver output pulled to ground. The driver output
leakage remains less than 1pA, even if the transmitter
output is backdriven between OV and (Vcc + 6V). Below
-0.5V, the transmitter is diode clamped to ground with
1kQ series impedance. The transmitter is also zener
clamped to approximately Vcc + 6V, with a series
impedance of 1kQ.

The driver output slew rate is limited to less than 30V/us
as required by the EIA/TIA-232E and V.28 specifica-
tions. Typical slew rates are 24V/us unloaded and
10V/us loaded with 3Q and 2500pF.

RS-232 Receivers
EIA/TIA-232E and V.28 specifications define a voltage
level greater than 3V as a logic O, so all receivers invert.
Input thresholds are set at 0.8V and 2.4V, so receivers
respond to TTL level inputs as well as EIA/TIA-232E and
V.28 levels.

The receiver inputs withstand an input overvoltage up
to +25V and provide input terminating resistors with

Table 2. Three-State Control of Receivers

PART |(SHDN|SHDN| EN | EN(R) RECEIVERS
Low [X High Impedance
MAX223 __ | High | Low __ | Active
High | High High Impedance
Low High Impedance
MAX225 | — | — | — |High |Active
MAX235 | Low Low High Impedance
MAX236 | Low _ __ | High Active
MAX240 | High X High Impedance

MAXI N
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nominal 5kQ values. The receivers implement Type 1
interpretation of the fault conditions of V.28 and
EIA/TIA-232E.

The receiver input hysteresis is typically 0.5V with a
guaranteed minimum of 0.2V. This produces clear out-
put transitions with slow-moving input signals, even
with moderate amounts of noise and ringing. The
receiver propagation delay is typically 600ns and is
independent of input swing direction.

Low-Power Receive Mode
The low-power receive-mode feature of the MAX223,
MAX242, and MAX245-MAX249 puts the IC into shut-
down mode but still allows it to receive information. This
is important for applications where systems are periodi-
cally awakened to look for activity. Using low-power
receive mode, the system can still receive a signal that
will activate it on command and prepare it for communi-
cation at faster data rates. This operation conserves
system power.

Negative Threshold—MAX243
The MAX243 is pin compatible with the MAX232A, differ-
ing only in that RS-232 cable fault protection is removed
on one of the two receiver inputs. This means that control
lines such as CTS and RTS can either be driven or left
floating without interrupting communication. Different
cables are not needed to interface with different pieces of
equipment.

The input threshold of the receiver without cable fault
protection is -0.8V rather than +1.4V. Its output goes
positive only if the input is connected to a control line
that is actively driven negative. If not driven, it defaults
to the 0 or “OK to send” state. Normally, the MAX243’s
other receiver (+1.4V threshold) is used for the data line
(TD or RD), while the negative threshold receiver is con-
nected to the control line (DTR, DTS, CTS, RTS, etc.).

Other members of the RS-232 family implement the
optional cable fault protection as specified by EIA/TIA-
232E specifications. This means a receiver output goes
high whenever its input is driven negative, left floating,
or shorted to ground. The high output tells the serial
communications IC to stop sending data. To avoid this,
the control lines must either be driven or connected
with jumpers to an appropriate positive voltage level.

Drivers/Receivers

Shutdown—MAX222-MAX242
On the MAX222, MAX235, MAX236, MAX240, and
MAX241, all receivers are disabled during shutdown.
On the MAX223 and MAX242, two receivers continue to
operate in a reduced power mode when the chip is in
shutdown. Under these conditions, the propagation
delay increases to about 2.5us for a high-to-low input
transition. When in shutdown, the receiver acts as a
CMOQOS inverter with no hysteresis. The MAX223 and
MAX242 also have a receiver output enable input (EN
for the MAX242 and EN for the MAX223) that allows
receiver output control independent of SHDN (SHDN
for MAX241). With all other devices, SHDN (SHDN for
MAX241) also disables the receiver outputs.

The MAX225 provides five transmitters and five
receivers, while the MAX245 provides ten receivers and
eight transmitters. Both devices have separate receiver
and transmitter-enable controls. The charge pumps
turn off and the devices shut down when a logic high is
applied to the ENT input. In this state, the supply cur-
rent drops to less than 25uA and the receivers continue
to operate in a low-power receive mode. Driver outputs
enter a high-impedance state (three-state mode). On
the MAX225, all five receivers are controlled by the
ENR input. On the MAX245, eight of the receiver out-
puts are controlled by the ENR input, while the remain-
ing two receivers (RA5 and RB5) are always active.
RA1-RA4 and RB1-RB4 are put in a three-state mode
when ENR is a logic high.

Receiver and Transmitter Enable

Control Inputs

The MAX225 and MAX245-MAX249 feature transmitter
and receiver enable controls.

The receivers have three modes of operation: full-speed
receive (normal active), three-state (disabled), and low-
power receive (enabled receivers continue to function
at lower data rates). The receiver enable inputs control
the full-speed receive and three-state modes. The
transmitters have two modes of operation: full-speed
transmit (normal active) and three-state (disabled). The
transmitter enable inputs also control the shutdown
mode. The device enters shutdown mode when all
transmitters are disabled. Enabled receivers function in
the low-power receive mode when in shutdown.

15
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Tables 1a—1d define the control states. The MAX244
has no control pins and is not included in these tables.

The MAX246 has ten receivers and eight drivers with
two control pins, each controlling one side of the
device. A logic high at the A-side control input (ENA)
causes the four A-side receivers and drivers to go into
a three-state mode. Similarly, the B-side control input
(ENB) causes the four B-side drivers and receivers to
go into a three-state mode. As in the MAX245, one A-
side and one B-side receiver (RA5 and RB5) remain
active at all times. The entire device is put into shut-
down mode when both the A and B sides are disabled
(ENA = ENB = +5V).

The MAX247 provides nine receivers and eight drivers
with four control pins. The ENRA and ENRB receiver

enable inputs each control four receiver outputs. The

ENTA and ENTB transmitter enable inputs each control
four drivers. The ninth receiver (RB5) is always active.
The device enters shutdown mode with a logic high on
both ENTA and ENTB.

The MAX248 provides eight receivers and eight drivers
with four control pins. The ENRA and ENRB receiver
enable inputs each control four receiver outputs. The

ENTA and ENTB transmitter enable inputs control four
drivers each. This part does not have an always-active
receiver. The device enters shutdown mode and trans-
mitters go into a three-state mode with a logic high on
both ENTA and ENTB.

16

The MAX249 provides ten receivers and six drivers with
four control pins. The ENRA and ENRB receiver enable
inputs each control five receiver outputs. The ENTA
and ENTB transmitter enable inputs control three dri-
vers each. There is no always-active receiver. The
device enters shutdown mode and transmitters go into
a three-state mode with a logic high on both ENTA and
ENTB. In shutdown mode, active receivers operate in a
low-power receive mode at data rates up to
20kbits/sec.

Applications Information

Figures 5 through 25 show pin configurations and typi-
cal operating circuits. In applications that are sensitive
to power-supply noise, VCC should be decoupled to
ground with a capacitor of the same value as C1 and
C2 connected as close as possible to the device.
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Figure 12. MAX234 Pin Configuration and Typical Operating Circuit
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Figure 15. MAX237 Pin Configuration and Typical Operating Circuit

24 MAXI N




+5V-Powered, Multichannel RS-232

Drivers/Receivers
TOP VIEW
45V INPUT
1.0uF Y
ﬁ |T"
= 9 \L’1.0uF
10 v 1 |*
ouF = e SUTO+OY el
M 12 VOLTAGE DOUBLER
13 C2+ 1
1.0uF JI_M +10V 10 -10V V- —5\L/
T Y ¢o- VOLTAGE INVERTER 1.00F
I+
+5V -
400k
P
e : N
T20ut E ZI T3out =5 TN Py m Tour| 2 >
Tour E E R3I +5V 400
R2iy E E R3out T,
_ 18] T2in 2 ouT 1_>
raou [4] mamaan [21] T N
.
Rlout E EI T3IN =19 T3IN Py 7 T3out ﬁ»
Ri [ 7] 18] T2 45V
400k
GND [ 8] [17] Réour
21| T4 > Taour | 20 J
> @ T4 —
Vee E E Réiy L
ct+ [10] [15] v-
- Ve N
v [11] [14] c2 6| Riour e finl7
c1- [12] [13] co+ %ﬂ(
DIP/SO —
l4 R20ur R o 2N |3 o
TIL/CMOS 5K RS-232
QUTPUTS INPUTS
221 R3out R3 - R3in 23=
171 Rédour n - RaiN 16¢
\ J
5K
GND
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Figure 17. MAX239 Pin Configuration and Typical Operating Circuit
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Figure 20. MAX244 Pin Configuration and Typical Operating Circuit
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Figure 21. MAX245 Pin Configuration and Typical Operating Circuit
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Figure 22. MAX246 Pin Configuration and Typical Operating Circuit
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Figure 23. MAX247 Pin Configuration and Typical Operating Circuit
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Figure 24. MAX248 Pin Configuration and Typical Operating Circuit
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MAX249 FUNCTIONAL DESCRIPTION <« 0T = - = FealuTjst
10 RECEIVERS » OfRusN ] ECR
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5 B-SIDE RECEIVERS 5 %
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3 A-SIDE TRANSMITTERS N Y - ™ P
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Figure 25. MAX249 Pin Configuration and Typical Operating Circuit
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+5V-Powered, Multichannel RS-232
Drivers/Receivers

Ordering Information (continued)

PART TEMP. RANGE PIN-PACKAGE MAX232AC/D 0°C to +70°C Dice*

MAX222CPN 0°C to +70°C 18 Plastic DIP MAX232AEPE -40°C to +85°C 16 Plastic DIP
MAX222CWN 0°C to +70°C 18 Wide SO MAX232AESE -40°C to +85°C 16 Narrow SO
MAX222C/D 0°C to +70°C Dice* MAX232AEWE -40°C to +85°C 16 Wide SO
MAX222EPN -40°C to +85°C 18 Plastic DIP MAX232AEJE -40°C to +85°C 16 CERDIP
MAX222EWN -40°C to +85°C 18 Wide SO MAX232AMJE -55°C to +125°C 16 CERDIP
MAX222EJN -40°C to +85°C 18 CERDIP MAX232AMLP -55°C to +125°C 20 LCC
MAX222MJN -55°C to +125°C 18 CERDIP MAX233CPP 0°C to +70°C 20 Plastic DIP
MAX223CAl 0°C to +70°C 28 SSOP MAX233EPP -40°C to +85°C 20 Plastic DIP
MAX223CWI 0°C to +70°C 28 Wide SO MAX233ACPP 0°C to +70°C 20 Plastic DIP
MAX223C/D 0°C to +70°C Dice* MAX233ACWP 0°C to +70°C 20 Wide SO
MAX223EAl -40°C to +85°C 28 SSOP MAX233AEPP -40°C to +85°C 20 Plastic DIP
MAX223EW]I -40°C to +85°C 28 Wide SO MAX233AEWP -40°C to +85°C 20 Wide SO
MAX225CWI 0°C to +70°C 28 Wide SO MAX234CPE 0°C to +70°C 16 Plastic DIP
MAX225EW| -40°C to +85°C 28 Wide SO MAX234CWE 0°C to +70°C 16 Wide SO
MAX230CPP 0°C to +70°C 20 Plastic DIP MAX234C/D 0°C to +70°C Dice*
MAX230CWP 0°C to +70°C 20 Wide SO MAX234EPE -40°C to +85°C 16 Plastic DIP
MAX230C/D 0°C to +70°C Dice* MAX234EWE -40°C to +85°C 16 Wide SO
MAX230EPP -40°C to +85°C 20 Plastic DIP MAX234EJE -40°C to +85°C 16 CERDIP
MAX230EWP -40°C to +85°C 20 Wide SO MAX234MJE -55°C to +125°C 16 CERDIP
MAX230EJP -40°C to +85°C 20 CERDIP MAX235CPG 0°C to +70°C 24 Wide Plastic DIP
MAX230MJP -55°C to +125°C 20 CERDIP MAX235EPG -40°C to +85°C 24 Wide Plastic DIP
MAX231CPD 0°C to +70°C 14 Plastic DIP MAX235EDG -40°C to +85°C 24 Ceramic SB
MAX231CWE 0°C to +70°C 16 Wide SO MAX235MDG -55°C to +125°C 24 Ceramic SB
MAX231CJD 0°C to +70°C 14 CERDIP MAX236CNG 0°C to +70°C 24 Narrow Plastic DIP
MAX231C/D 0°C to +70°C Dice* MAX236CWG 0°C to +70°C 24 Wide SO
MAX231EPD -40°C to +85°C 14 Plastic DIP MAX236C/D 0°C to +70°C Dice*
MAX231EWE -40°C to +85°C 16 Wide SO MAX236ENG -40°C to +85°C 24 Narrow Plastic DIP
MAX231EJD -40°C to +85°C 14 CERDIP MAX236EWG -40°C to +85°C 24 Wide SO
MAX231MJD -55°C to +125°C 14 CERDIP MAX236ERG -40°C to +85°C 24 Narrow CERDIP
MAX232CPE 0°C to +70°C 16 Plastic DIP MAX236MRG -565°C to +125°C 24 Narrow CERDIP
MAX232CSE 0°C to +70°C 16 Narrow SO MAX237CNG 0°C to +70°C 24 Narrow Plastic DIP
MAX232CWE 0°C to +70°C 16 Wide SO MAX237CWG 0°C to +70°C 24 Wide SO
MAX232C/D 0°C to +70°C Dice* MAX237C/D 0°C to +70°C Dice*
MAX232EPE -40°C to +85°C 16 Plastic DIP MAX237ENG -40°C to +85°C 24 Narrow Plastic DIP
MAX232ESE -40°C to +85°C 16 Narrow SO MAX237EWG -40°C to +85°C 24 Wide SO
MAX232EWE -40°C to +85°C 16 Wide SO MAX237ERG -40°C to +85°C 24 Narrow CERDIP
MAX232EJE -40°C to +85°C 16 CERDIP MAX237MRG -55°C to +125°C 24 Narrow CERDIP
MAX232MJE -565°C to +125°C 16 CERDIP MAX238CNG 0°C to +70°C 24 Narrow Plastic DIP
MAX232MLP -55°C to +125°C 20 LCC MAX238CWG 0°C to +70°C 24 Wide SO
MAX232ACPE 0°C to +70°C 16 Plastic DIP MAX238C/D 0°C to +70°C Dice*
MAX232ACSE 0°C to +70°C 16 Narrow SO MAX238ENG -40°C to +85°C 24 Narrow Plastic DIP
MAX232ACWE 0°C to +70°C 16 Wide SO * Contact factory for dice specifications.
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MAX220-MAX249

+5V-Powered, Multichannel RS-232

Drivers/Receivers
Ordering Information (continued)

PART TEMP. RANGE PIN-PACKAGE MAX243CPE 0°C to +70°C 16 Plastic DIP
MAX238EWG -40°C to +85°C 24 Wide SO MAX243CSE 0°C to +70°C 16 Narrow SO
MAX238ERG -40°C to +85°C 24 Narrow CERDIP MAX243CWE 0°C to +70°C 16 Wide SO
MAX238MRG -55°C to +125°C 24 Narrow CERDIP MAX243C/D 0°C to +70°C Dice*
MAX239CNG 0°C to +70°C 24 Narrow Plastic DIP MAX243EPE -40°C to +85°C 16 Plastic DIP
MAX239CWG 0°C to +70°C 24 Wide SO MAX243ESE -40°C to +85°C 16 Narrow SO
MAX239C/D 0°C to +70°C Dice* MAX243EWE -40°C to +85°C 16 Wide SO
MAX239ENG -40°C to +85°C 24 Narrow Plastic DIP MAX243EJE -40°C to +85°C 16 CERDIP
MAX239EWG -40°C to +85°C 24 Wide SO MAX243MJE -55°C to +125°C 16 CERDIP
MAX239ERG -40°C to +85°C 24 Narrow CERDIP MAX244CQH 0°C to +70°C 44 PLCC
MAX239MRG -55°C to +125°C 24 Narrow CERDIP MAX244C/D 0°C to +70°C Dice*
MAX240CMH 0°C to +70°C 44 Plastic FP MAX244EQH -40°C to +85°C 44 PLCC
MAX240C/D 0°C to +70°C Dice* MAX245CPL 0°C to +70°C 40 Plastic DIP
MAX241CAl 0°C to +70°C 28 SSOP MAX245C/D 0°C to +70°C Dice*
MAX241CWI 0°C to +70°C 28 Wide SO MAX245EPL -40°C to +85°C 40 Plastic DIP
MAX241C/D 0°C to +70°C Dice* MAX246CPL 0°C to +70°C 40 Plastic DIP
MAX241EAl -40°C to +85°C 28 SSOP MAX246C/D 0°C to +70°C Dice*
MAX241EWI -40°C to +85°C 28 Wide SO MAX246EPL -40°C to +85°C 40 Plastic DIP
MAX242CAP 0°C to +70°C 20 SSOP MAX247CPL 0°C to +70°C 40 Plastic DIP
MAX242CPN 0°C to +70°C 18 Plastic DIP MAX247C/D 0°C to +70°C Dice*
MAX242CWN 0°C to +70°C 18 Wide SO MAX247EPL -40°C to +85°C 40 Plastic DIP
MAX242C/D 0°C to +70°C Dice* MAX248CQH 0°C to +70°C 44 PLCC
MAX242EPN -40°C to +85°C 18 Plastic DIP MAX248C/D 0°C to +70°C Dice*
MAX242EWN -40°C to +85°C 18 Wide SO MAX248EQH -40°C to +85°C 44 PLCC
MAX242EJN -40°C to +85°C 18 CERDIP MAX249CQH 0°C to +70°C 44 PLCC
MAX242MJN -55°C to +125°C 18 CERDIP MAX249EQH -40°C to +85°C 44 PLCC

* Contact factory for dice specifications.

Maxim cannot assume responsibility for use of any circuitry other than circuitry entirely embodied in a Maxim product. No circuit patent licenses are
implied. Maxim reserves the right to change the circuitry and specifications without notice at any time.
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SCOPE: +5V-POWERED MULTI-CHANNEL RS-232 DRIVERS/RECEIVERS

Device Type Generic Number Pkg Code
01 MAX220(x)/883B J16 & 1L.20
02 MAX222(x)/883B J18 & L20
03 MAX232A(x)/883B J16 & 1L.20
04 MAX242(x)/883B J18 & L.20
05 MAX243(x)/883B J16 & 1L.20

Case Outline(s). The case outlines shall be designated in Mil-Std-1835 and as follows:

Outline Letter Mil-Std-1835 Case Outline Package Code
MAXIM SMD
JE E GDIP1-T16 or CDIP2-T16 16 LEAD CERDIP J16
IN v GDIP1-T18 or CDIP2-T18 18 LEAD CERDIP J18
LP 2 CQCCI1-N20 20 Leadless Chip Carrier L20
Absolute Maximum Ratings
V00 ettt ettt ettt bbbttt eaes -0.3V to +6V
Input Voltages:
TTN ............................................................................................. -0.3V to (VCC -O3V)
RN ettt ettt ettt ettt st 125V
Output Voltages:
T OUT L/ ettt et 15V
ROUT ......................................................................................... -0.3V to (VCC +O3V)
Driver/Receiver Output Short Circuit to GND .........ccceevvieiiinciieniecieeieeen Continuous
Lead Temperature (soldering, 10 SECONAS) ......ocvveieriieriieieniieieireese e +300°C
Storage TeMPETALULE .........eevvieiiieiiieiieeiee ettt et -65°C to +160°C
Continuous PoOwer DiSSIPAtion .........cccccvueereeriiiiiienie et esreeiee e esie e sveesaee e s Tx=+70°C
16 pin CERDIP(derate 10mW/°C above +70°C) .....c..coveeevrieieirieiiereereereereeveeeie e 800mW
18 pin CERDIP(derate 10.5mW/°C above +70°C) .....ccveveevrieieerieiiereereereereeieei e 842mW
20 pin LCC(derate 9.1mW/°C above +70°C) .....cccvivviierieeiieiieeniee e e 727mW
Junction TempPerature Ty .....ocveeceeiiiiiieeie ettt s e e e srveesaeesnne e +150°C
Thermal Resistance, Junction to Case, ®JC
16 PIN CERDIP......ooiiiiiiiee ettt eeeaeas 50°C/W
18 PIN CERDIP......couiiiiiiiee ettt seeeas 45°C/W
20 PIN LCC ittt et 20°C/W
Thermal Resistance, Junction to Ambient, GJA:
16 PIn CERDIP....c..oiiiiiiiiiitecteceee sttt 100°C/W
18 PIN CERDIP......coiiiiiiiiiiciecctct sttt 95°C/W
20 PIN LCC ittt 110°C/W
Recommended Operating Conditions
Ambient Operating Range (T4) ...cveeverveerieririenieeieeeeriesiese e -55°C to +125°C
Supply Voltage Range (Ve) «veeeveeeereenenieeieniieeeseeesieeeee e +4.5V to +5.5V

NOTE 1: Input voltage measured with Ty in high-impedance state, SHDN or Vc=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 of MAX220/222/232A/242/243 19-0217
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TABLE 1. ELECTRICAL TESTS:

CONDITIONS
255 °C <T < +125°C 2/ Group A | Device Limits | Limit | Units
TEST Symbol | Unless otherwise specified Subgroup | type Min s
Max
RS-232 TRANSMITTERS
Output Voltage Swing Vortour | All transmitter outputs loaded 1,2,3 All +5.0 A%
with 3kQ to GND
Input Logic Threshold ViLtour 1,2,3 All 08|V
Low
Input Logic Threshold ViuriN 1,2,3 All 2.0 A%
High ’
Logic Pull-up/ Input TN Normal Mode All 40
Current 1,2,3 LA
- +1
SHDN=0V, Shutdown Mode 02,04
Output Leakage Current Tiitour Vcc=5.5V, 02,04 +10
Vour=t15V, SHDN=0V
1,2,3 LA
Vee=SHDN=0V, Voii=+15V 02,04 +10
V=0V, Vour=£15V 01,03,05 10
Output Short-Circuit IOST VOUTZOV 1,2,3 All +7 mA
Current
Transition Slew Rate tsLEw C1=50pF to 2500pF, R;=3kQ to 01 1.5 30
Current 7kQ, V=5V, measured from . 9 V/us
+3V to -3V or -3V to +3V 02,03, 6.0 30
04,05
Data Rate Current fvmax 01 20
Normal Mode 1,2,3 kbits/sec
02,03, 116
04,05
Transmitter Output RTour Vee=V+=V-=0V, Vour=t2V 1,2,3 All 300 Q
Resistance
RS-232 RECEIVERS
RS-232 Input Voltage 1,2,3 All 25|V
Operating Range
RS-232 Input Threshold VILRINP VCCZSV, EXCCpt MAX243 RZrN 01,02, 0.8
Low 03,04
1,2,3 A%
Vignn | Vee=5V, MAX243 R2,y, NOTE 3 03 3.0
RS-232 Input Threshold ViHRrINE V=5V, Except MAX243 R2y 01,02, 2.4
High 03,04
1,2,3 VvV
VIHRINN Vee=5V, MAX243 R2y, NOTE 3 05 -0.1
RS-232 Input Hysteresis V=5V, Normal Mode. All 1,2,3 01,02, 0.2 1.0
receiver inputs except MAX243 03,04
HYSRy | R2n
05 v
V=5V, MAX243 R2, NOTE 4 1.0
Electrical Characteristics of MAX220/222/232A/242/243 19-0217 Rev.D
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CONDITIONS
-55 °C <T < +125°C 2/ Group A Device | Ljmits | Limits | Units
TEST Symbol Unless otherwise specified Subgroup type Min Max
RS-232 Input Resistance | Ry 1,2,3 All 3.0 7.0 | kKQ
TTL/CMOS Output VorLrout Ioyut=3.2mA 1,2,3 All 04|V
Voltage Low
TTL/CMOS Output VoHrOUT Ioyur=-1.0mA 1,2,3 All 3.5 A"
Voltage High
TTL/CMOS Output Short | Iosrout Sourcing Vour=GND -2.0
Circuit Current 1,2,3 All mA
Slnklng VOUT:VCC 10
TTL/CMOS Output IILROUT OVSVOUTSVCC7 02,04 +10
Leakage Current SHDN=0V
1,2,3 LA
OV<Vour<Vee, 04 +10
EN:VCC
_ _ 1,2,3 04 08|V
EN Input Threshold Low | Vi EN
_ _ 1,2,3 04 2.0 v
EN Input Threshold High | VizEN
SHDN Input Leakage I SHDN 1,2,3 02,04 +1 | uA
Current
SHDN Threshold Low V;.SHDN 1,2,3 02,04 08|V
SHDN Threshold High VigSHDN 1,2,3 02,04 2.0 \
POWER SUPPLY
Operating Supply Voltage 1,2,3 All 4.5 55|V
Ve Supply Current Tcc 01 2.0
No load, Normal Mode 1,2,3 mA
SHDN=V ¢ 02,03, 10
04,05
Shutdown Supply Current | I Shutdown mode 1 10
SHDN 02,04 UA
SHDN=0V 2,3 100
AC CHARACTERISTICS
Receiver Output Enable teR See Figure 3 in Commercial 9,10,11 04 500 | ns
Time datasheet
Receiver Output Disable | tpg See Figure 3 in Commercial 9,10,11 04 500 | ns
Time datasheet
Receiver Propagation tpHLR Normal mode. See Figure 3 in 01 3.0
Delay RS-232 to TTL thLHR Commercial datasheet.
9,10,11 02,03, 1.0 | ps
tpHLS See Figure 3. 04,05
tprus Shutdown mode, SHDN=0V. 04 10
Transmitter Propagation tpHLT Normal mode. See Figure 3 in 01 10
Delay TTL to RS-232 tpLuT Commercial datasheet 9,10,11 us
02.03, 35
04,05
Electrical Characteristics of MAX220/222/232A/242/243 19-0217 Rev. D
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NOTE 2:

NOTE 3:
NOTE 4:

For device types 02, 03, 04, 05, all external capacitors = 0.1uF. For device type 01, external

capacitors C1, C2, and C5=4.7uF. C3 and C4=10uF.
For device type 05, Ryour is low when the receiver Ry is 20V or is floating.
For design purposes only, not tested.

TERMINAL CONNECTIONS:
01,03,05 | 01,03,05 | 02 02 04 04
J16 L20 J18 L20 J18 L20
1 Cl+ NC NC NC _ _
EN EN
2 V+ Cl+ Cl+ Cl+ Cl+ Cl+
3 Cl- V+ V+ V+ V+ V+
4 C2+ Cl- Cl- Cl- Cl- Cl-
5 C2- C2+ C2+ C2+ C2+ C2+
6 V- NC C2- NC C2- NC
7 T20ur C2- V- C2- V- C2-
8 R2n V- T20ut V- T20ut V-
9 R2our T26ur R2y T26ur R2y T20ur
10 T2y R2y R20ur R2y R20ur R2py
11 | Tl NC T2y NC T2y NC
12 Rloyr R20ur Tl R20ur Tl R20ur
13 | RIn T2y Rlogur | T2in Rlgur | T2y
14 | Tloyr Tl Rl Tl Rl Tl
15 | GND Rlour Tlour [ Rlour Tlour | Rlour
16 | Ve NC GND Rl GND Rl
17 Rl Vee Tlour Vee Tlour
18 Tlour GND GND
SHDN SHDN
19 GND Ve Ve
SHDN SHDN
Package ORDERING INFORMATION: | SMD Number
01 16 pin CERDIP | MAX220MJE/883B 5962-9456501MEA
01 20 pin LCC MAX220MLP/883B 5962-9456501M2C
02 18 pin CERDIP | MAX222MJN/883B 5962-9456502MV A
02 20 pin LCC MAX222MLP/883B 5962-9456502M2C
03 16 pinCERDIP | MAX232AMJE/883B 5962-9456503MEA
03 20 pin LCC MAX232AMLP/883B 5962-9456503M2C
04 18 pin CERDIP | MAX242MJN/883B 5962-9456504MV A
04 20 pin LCC MAX242MLP/883B 5962-9456504M2C
05 16 pin CERDIP | MAX243MJE/883B 5962-9456505MEA
05 20 pin LCC MAX243MLP/883B 5962-9456505M2C

TRUTH TABLE: FOR DEVICE TYPE 05, MAX243

RECEIVER INPUT R1 OUTPUT R2 OUTPUT
<-3V HIGH HIGH
OPEN HIGH LOW
>+3V LOW LOW

Electrical Characteristics of MAX220/222/232A/242/243
/883B for /883B and SMD 5962-94565
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SELECTION TABLE:

PART PART MAX EXTERNAL MAX SHUTDOWN FEATURES
NUMBE | NUMBER | kBITS/SEC | CAPACITORS | SUPPLY | AND TRI-STATE
R
01 MAX220 20 4.7/10 2 NO Lowest Power
02 MAX222 116 0.1 10 YES/NO
SHDN
03 MAX232A 116 0.1 10 NO High Speed
04 MAX242 116 0.1 10 YES/YES .
EN, SHDN
05 MAX243 116 0.1 10 NO Open-Line Detect
QUALITY ASSURANCE

Sampling and inspection procedures shall be in accordance with MIL-Prf-38535, Appendix A as specified in Mil-
Std-883.

Screening shall be in accordance with Method 5004 of Mil-Std-883. Burn-in test Method 1015:
1. Test Condition, A, B, C, or D.
2. TA =+125°C minimum.
3. Interim and final electrical test requirements shall be specified in Table 2.

Quality conformance inspection shall be in accordance with Method 5005 of Mil-Std-883, including Groups A, B,
C, and D inspection.

Group A inspection:
1. Tests as specified in Table 2.
2. Selected subgroups in Table 1, Method 5005 of Mil-Std-883 shall be omitted.

Group C and D inspections:
a. End-point electrical parameters shall be specified in Table 1.
b. Steady-state life test, Method 1005 of Mil-Std-883:
1. Test condition A, B, C, D.
2. TA=+125°C, minimum.
3. Test duration, 1000 hours, except as permitted by Method 1005 of Mil-Std-883.

TABLE 2. ELECTRICAL TEST REQUIREMENTS
Mil-Std-883 Test Requirements Subgroups
per Method 5005, Table 1
Interim Electric Parameters 1
Method 5004
Final Electrical Parameters 1%,2,3,9,10, 11
Method 5005
Group A Test Requirements 1,2,3,9,10, 11
Method 5005
Group C and D End-Point Electrical Parameters 1
Method 5005

*  PDA applies to Subgroup 1 only.

Electrical Characteristics of MAX220/222/232A/242/243 19-0217 Rev.D
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(> DALLAS DS232A

B SEMICONDUCTOR Dual RS-232 Transmitter/Receiver

www.dalsemi.com

FEATURES PIN ASSIGNMENT
* Compatible with LT1181A and MAX232A c1+ 1 16 F1Vec
» High data rate - 250 kbits/sec under load v+ o 15 [1GND
» 16-pin DIP or SOIC package CC;+ g i 1‘3‘ %E%UT
» 20-pin TSSOP package for height restricted c2-O s 12 BIR%our
applications V- 6 11 [T
= Operate from single +5V power T2R°2U|; g ! 10 %g'“
=  Meets all EIA-232E and V0.28 specifications o
» Uses small capacitors: 0.1 uF 16-Pin DIP AND SOIC
= Optional industrial temperature range ci+ 3 o Hine
available (-40°C to +85°C) v+ o 19 [Vee
C1-03 18 L1GND
C2+[] 4 17 O T1our
ORDERING INFORMATION NC O s 16 IR
DS232A 16-pin DIP c2-4 o 15 IR %our
. . V-0 7 14 [[INC
DS232A-N  16-pin DIP (Industrial) NC [ s 13 BT,
DS232AR 16-pin SOIC (150-Mil) T20ur O 9 12 JT2i
DS232AR-N  16-pin SOIC (150-Mil) (Industrial) Rewlq 10 11 HIR20ur
DS232AS 16-pin SOIC (300-Mil) 20-Pin TSSOP
DS232AS-N  16-pin SOIC (300-Mil) (Industrial)
DS232AE  20-pin TSSOP PIN DESCRIPTION
DS232AE-N 20-pin TSSOP (Industrial) Vee - +5-Volt Supply
GND - Ground
V+ - Positive Supply Output
V- - Negative Supply Output
Tln, T2iv - RS-232 Driver Inputs
TlOUT, T20UT - RS-232 Driver Outputs
Rln, R21y - Receiver Inputs
RlOUT, R20UT - Receiver Outputs
Cl+, Cl1- - Capacitor 1 Connections
C2+, C2- - Capacitor 2 Connections
DESCRIPTION

The DS232A is a dual RS-232 driver/receiver pair that generates RS-232 voltage levels from a single +5-
volt power supply. Additional £12-volt supplies are not needed since the DS232A uses on-board charge
pumps to convert the +5-volt supply to £10 volts. The DS232A is fully compliant with EIA RS-232E and
V0.28/V0.24 standards. The DS232A contains two drivers and two receivers. Driver slew rates and data
rates are guaranteed up to 250k bits/sec. The DS232A operates with only 0.1 UF charge pump capacitors.

OPERATION

The diagram in Figure 1 shows the main elements of the DS232A. The following paragraphs describe the
function of each pin.
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DS232A

FUNCTIONAL DIAGRAM OF DS232A Figure 1

C1

Cc2

TTL/CMOS §
INPUTS

TIL/CMOS ¢
OUTPUTS

+5V INPUT

GND

c3
AL
s ==+ Vi
- 16 (19)
. LN Vee v L2 +10v
+ +
T +5V TO +10V
T 3. VOLTAGE DOUBLER
2l
Rem|. ol g
® | o
+ l
— 04
+5V
400k
103 | Ty DO Tigur| 14087) _
+5V
¢ RS-—232
400K OUTPUTS
_10(12) | T DO Teout| 7(9)
<1208 | Rigyr oq Rip| 13(16)
5k
\  Rs-202
INPUTS
9(11) | Regur oq ~ Rz 8(10)

_| 1508

NOTE: C5is a recommended decoupling capacitor which is the same value as C1, C2, C3, and C4.

() Are for TSSOP package only.

PIN DESCRIPTIONS

Vee, GND: DC power is provided to the device on these pins. V¢c is the +5-volt input.

V+: Positive supply output (RS-232). V+ requires an external storage charge capacitor of at least 0.1 UF.
A larger capacitor (up to 10 uF) can be used to reduce supply ripple.

V-: Negative supply output (RS-232). V- requires an external storage capacitor of at least 0.1 uF. A
larger capacitor (up to 10 UF) can be used to reduce supply ripple.

T1n, T2 n: Standard TTL/CMOS inputs for the RS-232 drivers. The inputs of unused drivers can be left
unconnected since each input has a 400 kQ pullup resistor.

T1lour, T2 our: Driver outputs at RS-232 levels. Driver output swing meets RS-232 levels for loads up to
3 kQ. These driver outputs provide current necessary to meet RS-232 levels for loads up to 2500 pF.

20f10



DS232A

R1 v, R2 |n: Receiver inputs. These inputs accept RS-232 level signals (£25 volts) into a protected 5 kQ2
terminating resistor. Each receiver provides 0.5V hysteresis (typical) for noise immunity.

R1 out,s R2 our: Receiver outputs at TTL/CMOS levels.

C1+, C1-, C2+, C2-: Charge pump capacitor inputs. These pins require two external capacitors (0.1 uF
minimum, 10 uF maximum and should be the same size as C3 and C4). Capacitor 1 is connected between
C1+ and C1-. Capacitor 2 is connected between C2+ and C2-. Capacitor C1 can be omitted if +12 volts is
connected directly to V+. Likewise, C2 can be omitted if -12V is connected directly to V-.

DUAL CHARGE PUMP CONVERTERS

The DS232A has a two-stage on-board charge pump circuit that is used to generate 10 volts from a
single +5-volt supply. In the first stage, capacitor C1 doubles the +5V supply to +10 volts which is then
stored on capacitor C3. The second stage uses capacitor C2 to invert the +10V potential to -10V. This
charge is then stored on capacitor C4. The +10-volt supplies allow the DS232A to provide the necessary
output levels for RS-232 communication. The DS232A will operate with charge pump capacitors as low
as 0.1 uF. Larger capacitors (up to 10 uF) can be used to reduce supply ripple.

RS-232 DRIVERS

The two RS-232 drivers are powered by the internal +10-volt supplies generated by the on-board charge
pump. The driver inputs are both TTL and CMOS compatible. Each input has an internal 400 k€ pullup
resistor so that unused transmitter inputs can be left unconnected. The open circuit output voltage swing
is from (V+ - 0.6) to V- volts. Worst case conditions for EIA-232E/V.28 of £5-volt driving a 3 k€ load
and 2500 pF are met at maximum operating temperature and Ve equal to 4.5 volts. Typical voltage
swings of =8 volts occur when loaded with a nominal 5 k€2 RS-232 receiver. As required by EIA-232E
and V.28 specifications, the slew rate at the output is limited to less than 30 volts/us. Typical slew rates
are 20 volts/us unloaded and 12 volts/us with 3 k€ and 2500 pF load. These slew rates allow for bit rates
of over 250k bits/s. Driver outputs maintain high impedance when power is off.

RS-232 RECEIVERS

The two receivers conform fully to the RS-232E specifications. The input impedance is typically 5
k€ and can withstand up to 25 volts with or without V¢ applied. The input switching thresholds are
within the £3-volt limit of RS-232E specification with an input threshold low of 0.8 volts and an input
threshold high of 2.4 volts. The receivers have 0.5 volts of hysteresis (typical) to improve noise rejection.
The TTL/CMOS compatible outputs of the receivers will be low whenever the RS-232 input is greater
than 2.4 volts. The receiver output will be high when the input is floating or driven between +0.8 volts
and -25 volts.
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ABSOLUTE MAXIMUM RATINGS*

Absolute Maximum Ratings
Vee

V+

V-

Input Voltages
T
Ry

Output Voltages
Tour

Rour
Short Circuit Duration, Toyr

%

-0.3V to +7.0V

(Vce-0.3V) to +14V

+0.3V to -14V

-0.3V to (Veet0.3V)

30V

(V++0.3V) to (V- - 0.3V)

-0.3V to (Vect 0.3V)
Continuous

This is a stress rating only and functional operation of the device at these or any other conditions

above those indicated in the operation sections of this specification is not implied. Exposure to
absolute maximum rating conditions for extended periods of time may affect reliability.

RECOMMENDED DC OPERATING CONDITIONS (0°C to 70°C)
PARAMETER SYMBOL | MIN TYP | MAX | UNITS | NOTES
Operating Supply Voltage Vee 4.5 5.5 \" 1

DC ELECTRICAL CHARACTERISTICS (0°C to 70°C)
PARAMETER SYMBOL | MIN TYP | MAX | UNITS | NOTES
Power Supply Current (No Load) Iccq 4 10 mA
Power Supply Current (3 kQ Load All Icca 15 mA
Outputs)

RS-232 Transmitters

Output Voltage Swing Vors +5 18 \Y% 2
Input Logic Threshold Low V1L 0.8 14 Vv

Input Logic Threshold High VT1H 14 2.0 Vv
Maximum Data Rate b 250 350 k bits/s

Logic Pullup/Input Current Ipy 5 40 HA
Transmitter Output Resistance Rout 300 10M Q

Output Short-Circuit Current Itsc +15 +30 +100 mA 4
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DC ELECTRICAL CHARACTERISTICS (continued) (0°C to 70°C)
RS-232 Receivers
RS-232 Input Voltage Operating Range Vir 125 130 A%

RS-232 Input Threshold Low VRrTL 0.8 1.3 Vv
RS-232 Input Threshold High VRTH 1.8 24 Vv
RS-232 Input Hysteresis Vuy 0.2 0.5 1 A\
RS-232 Input Resistance Ry 3 5 7 kQ
TTL/CMOS Output Voltage Low VroL 0.2 0.4 A%
TTL/CMOS Output Voltage High Vron 3.5 Vee-0.2 \Y
TTL/CMOS Output Short Circuit Irsc -2 -10 mA
Current (Vour=GND)

TTL/CMOS Output Short Circuit Irsc 10 30 mA
Current (Vour=Vcc)

AC ELECTRICAL CHARACTERISTICS (0°C to 70°C)
PARAMETER SYMBOL | MIN TYP | MAX | UNITS | NOTES
Transition Slew Rate tsR 6 12 30 V/us 7
Transmitter Propagation tPHLT 1.3 3.5 us
Delay TTL to RS-232 tpLHT 1.5 3.5 s
Receiver Propagation tpPHIR 0.5 1 us
Delay RS-232 to TTL tPLHR 0.6 1 us
Transmitter + to - Propagation tPHLT 300 ns
Delay Difference -tpLHT
Receiver + to - Propagation tpPHIR 100 ns
Delay Difference -tPLHR

NOTES:

1. All voltages are referenced to ground.

Vee=V+=V-=0V; Vour =12V.
Vour =0V.

Iour = 3.2 mA.

Iour =-1.0 mA.

NS kRN

All transmitter outputs loaded with 3 kQ to ground
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TRANSMITTER PROPAGAION DELAY TIMING Figure 2
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16-PIN DIP (300-MIL)

O o N e e N N i N |

T
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VT TV 3 o
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PKG 16-PIN
DIM MIN MAX

A IN. 0.740 0.780
MM 18.80 19.81

B IN. 0.240 0.260

C IN. 0.120 0.140
MM 3.05 3.56

D IN. 0.300 0.325
MM 7.62 8.26

E IN. 0.015 0.040
MM 0.38 1.02

F IN. 0.120 0.140

G IN. 0.090 0.110
MM 2.29 2.79

H IN. 0.320 0.370

J IN. 0.008 0.012
MM 0.20 0.30

K IN. 0.015 0.021
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16-PIN SOIC (150-MiIL)

o]

E

I
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lmmiy
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Al

PKG 16-PIN
DIM MIN MAX
A IN. 0.053 0.069
MM 1.35 1.75
A1 IN. | 0.004 0.010
MM 0.10 0.25
A2 IN. | 0.048 0.062
MM 1.24 1.57
B IN. 0.012 0.020
MM 0.30 0.50
C IN. 0.007 0.011
MM 0.17 0.28
D IN. 0.386 0.393
MM 9.80 9.98
E IN. 0.050 BSC
MM 1.27 BSC
E1 IN. | 0.150 0.158
MM 3.81 4.01
H IN. 0.230 0.244
MM 5.84 6.20
L IN. 0.016 0.050
MM 0.40 0.89
(€] 0° 8°

i
DRI
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16-PIN SOIC (300-MIL)

PKG 16-PIN
DIM MIN MAX
A IN. 0.094 0.105

A1 IN. | 0.004 0.012
MM 0.102 0.30

A2 IN. | 0.089 0.095
MM 2.26 2.41

b IN. 0.013 0.020
MM 0.33 0.51

C IN. 0.009 0.013
MM 0.229 0.33

D IN. 0.398 0.412
MM 10.11 10.46

E IN. 0.050 BSC
MM 1.27 BSC

E1 IN. | 0.290 0.300
MM 7.37 7.62

H IN. 0.398 0.416
MM 10.11 10.57

L IN. 0.016 0.040
MM 0.40 1.02
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20-PIN TSSOP

D

LLLLLAA0T

D

IR R —

DIM MIN MAX
A MM - 1.10
A1 MM 0.05
A2 MM 0.75 1.05
C MM 0.09 0.18
L MM 0.50 0.70
el MM 0.65 BSC
B MM 0.18 0.30
D MM 6.40 6.90
E MM 4.40 NOM
G MM 0.25 REF
H MM 6.25 6.55

phi 0° 8°

|

SEE DETAILA
/;[ :

e e

DETAIL A
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