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MC1488/D

MC1488

Quad Line EIA-232D Driver

The MC1488 is a monolithic quad line driver designed to interface
data terminal equipment with data communications equipment in
conformance with the specifications of EIA Standard No. EIA−232D.

Features

• Current Limited Output
±�10 mA typical

• Power−Off Source Impedance
300 � minimum

• Simple Slew Rate Control with External Capacitor

• Flexible Operating Supply Range

• Compatible with All ON Semiconductor DTL and TTL Logic
Families
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MAXIMUM RATINGS (TA = +�25°C, unless otherwise noted.)

Rating Symbol Value Unit

Power Supply Voltage VCC
VEE

+ 15
− 15

Vdc

Input Voltage Range VIR − 15 � VIR �
7.0

Vdc

Output Signal Voltage VO ±�15 Vdc

Power Derating (Package Limitation, SO−14 and Plastic Dual−In−Line Package)
Derate above TA = + 25°C

PD
1/R�JA

1000
6.7

mW
mW/°C

Operating Ambient Temperature Range TA 0 to + 75 °C

Storage Temperature Range Tstg − 65 to + 175 °C

Stresses exceeding Maximum Ratings may damage the device. Maximum Ratings are stress ratings only. Functional operation above the
Recommended Operating Conditions is not implied. Extended exposure to stresses above the Recommended Operating Conditions may affect
device reliability.

ELECTRICAL CHARACTERISTICS (VCC = + 9.0 ± 1% Vdc, VEE = −�9.0 ± 1% Vdc, TA = 0 to 75°C, unless otherwise noted.)

Characteristic Symbol Min Typ Max Unit

Input Current − Low Logic State (VIL = 0) IIL − 1.0 1.6 mA

Input Current − High Logic State (VIH = 5.0 V) IIH − − 10 �A

Output Voltage − High Logic State
(VIL = 0.8 Vdc, RL = 3.0 k� , VCC = �+ 9.0 Vdc, VEE = − �9.0 Vdc)
(VIL = 0.8 Vdc, RL = 3.0 k� , VCC =� + 13.2 Vdc, VEE = − �13.2 Vdc)

VOH
+ 6.0
+ 9.0

+�7.0
+�10.5

−
−

Vdc

Output Voltage − Low Logic State
(VIH = 1.9 Vdc, RL = 3.0 k� , VCC =� + 9.0 Vdc, VEE =� − 9.0 Vdc)
(VIH = 1.9 Vdc, RL = 3.0 k� , VCC =� + 13.2 Vdc, VEE = �− 13.2 Vdc)

VOL
− 6.0
− 9.0

− 7.0
− 10.5

−
−

Vdc

Positive Output Short−Circuit Current, Note 1 IOS�+ + 6.0 + 10 + 12 mA

Negative Output Short−Circuit Current, Note 1 IOS�− − 6.0 − 10 − 12 mA

Output Resistance (VCC = VEE = 0, ⎥VO ⎜ =� ± 2.0 V) ro 300 − − Ohms

Positive Supply Current (RI = ∞)
(VIH = 1.9 Vdc, VCC = �+ 9.0 Vdc)
(VIL = 0.8 Vdc, VCC = �+ 9.0 Vdc)
(VIH = 1.9 Vdc, VCC = �+ 12 Vdc)
(VIL = 0.8 Vdc, VCC = �+ 12 Vdc)
(VIH = 1.9 Vdc, VCC = �+ 15 Vdc)
(VIL = 0.8 Vdc, VCC = �+ 15 Vdc)

ICC
−
−
−
−
−
−

+ 15
+ 4.5
+ 19
+ 5.5

−
−

+ 20
+ 6.0
+ 25
+ 7.0
+ 34
+ 12

mA

Negative Supply Current (RL = ∞)
(VIH = 1.9 Vdc, VEE = �− 9.0 Vdc)
(VIL = 0.8 Vdc, VEE = �− 9.0 Vdc)
(VIH = 1.9 Vdc, VEE = �− 12 Vdc)
(VIL = 0.8 Vdc, VEE = �− 12 Vdc)
(VIH = 1.9 Vdc, VEE = �− 15 Vdc)
(VIL = 0.8 Vdc, VEE = �− 15 Vdc)

IEE
−
−
−
−
−
−

− 13
−

− 18
−
−
−

− 17
− 500
− 23
− 500
− 34
− 2.5

mA
�A
mA
�A
mA
mA

Power Consumption
(VCC = 9.0 Vdc, VEE = �− 9.0 Vdc)
(VCC = 12 Vdc, VEE = �− 12 Vdc)

PC
−
−

−
−

333
576

mW

SWITCHING CHARACTERISTICS (VCC = +�9.0 ± 1% Vdc, VEE = −�9.0 ± 1% Vdc, TA = +�25°C.)

Propagation Delay Time (zI = 3.0 k and 15 pF) tPLH − 275 350 ns

Fall Time (zI = 3.0 k and 15 pF) tTHL − 45 75 ns

Propagation Delay Time (zI = 3.0 k and 15 pF) tPHL − 110 175 ns

Rise Time (zI = 3.0 k and 15 pF) tTLH − 55 100 ns

1. Maximum Package Power Dissipation may be exceeded if all outputs are shorted simultaneously.
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APPLICATIONS INFORMATION

The Electronic Industries Association EIA−232D
specification details the requirements for the interface
between data processing equipment and data
communications equipment. This standard specifies not
only the number and type of interface leads, but also the
voltage levels to be used. The MC1488 quad driver and its
companion circuit, the MC1489 quad receiver, provide a
complete interface system between DTL or TTL logic levels
and the EIA−232D defined levels. The EIA−232D
requirements as applied to drivers are discussed herein.

The required driver voltages are defined as between
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2. Power Supply Range − as can be seen from the
schematic drawing of the drivers, the positive and negative
driving elements of the device are essentially independent
and do not require matching power supplies. In fact, the
positive supply can vary from a minimum 7.0 V (required for
driving the negative pulldown section) to the maximum
specified 15 V. The negative supply can vary from
approximately − 2.5 V to the minimum specified − 15 V. The

MC1488 will drive the output to within 2.0 V of the positive
or negative supplies as long as the current output limits are not
exceeded. The combination of the current limiting and supply
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ORDERING INFORMATION

Device Package Operating Temperature Range Shipping

MC1488D SOIC−14

TA = 0 to +75°C

55 Units/RailMC1488DG SOIC−14
(Pb−Free)

MC1488DR2 SOIC−14

2500/Tape & ReelMC1488DR2G SOIC−14
(Pb−Free)

MC1488P PDIP−14

25 Units/RailMC1488PG PDIP−14
(Pb−Free)

MC1488M SOEIAJ−14

50 Units/RailMC1488MG SOEIAJ−14
(Pb−Free)

MC1488MEL SOEIAJ−14

2000/Tape & ReelMC1488MELG SOEIAJ−14
(Pb−Free)

MARKING DIAGRAMS

A = Assembly Location
WL, L = Wafer Lot
YY, Y =  Year
WW, W = Work Week
G = Pb−Free Package

PDIPĭ14
P SUFFIX
CASE 646

SOICĭ14
D SUFFIX

CASE 751A

1

14

MC1488P
AWLYYWWG





STYLE 1:
PIN 1. COLLECTOR

2. BASE
3. EMITTER
4. NO

CONNECTION
5. EMITTER
6. BASE
7. COLLECTOR
8. COLLECTOR
9. BASE

10. EMITTER
11. NO

CONNECTION
12. EMITTER
13. BASE
14. COLLECTOR

STYLE 2:
CANCELLED

STYLE 3:
CANCELLED

STYLE 6:
PIN 1. COMMON CATHODE

2. ANODE/CATHODE
3. ANODE/CATHODE
4. NO CONNECTION
5. ANODE/CATHODE
6. NO CONNECTION
7. ANODE/CATHODE
8. ANODE/CATHODE
9. ANODE/CATHODE

10. NO CONNECTION
11. ANODE/CATHODE
12. ANODE/CATHODE
13. NO CONNECTION
14. COMMON ANODE

STYLE 7:
PIN 1. NO CONNECTION

2. ANODE
3. ANODE
4. NO CONNECTION
5. ANODE
6. NO CONNECTION
7. ANODE
8. ANODE
9. ANODE

10. NO CONNECTION
11. ANODE
12. ANODE
13. NO CONNECTION
14. COMMON

CATHODE

STYLE 8:
PIN 1. NO CONNECTION

2. CATHODE
3. CATHODE
4. NO CONNECTION
5. CATHODE
6. NO CONNECTION
7. CATHODE
8. CATHODE
9. CATHODE

10. NO CONNECTION
11. CATHODE
12. CATHODE
13. NO CONNECTION
14. COMMON ANODE

STYLE 10:
PIN 1. COMMON

CATHODE
2. ANODE/CATHODE
3. ANODE/CATHODE
4. ANODE/CATHODE
5. ANODE/CATHODE
6. NO CONNECTION

9. ANODE/CATHODE
12. ANOD7(NO CONNECTION)]756 -1.1055 TD
0 Tw
[(1)74.3(1)0(.)-479.4(ANODE/CA)54.6(ECTION)Tj
2.0882 -1.1
5. ANODE/CATHOD.1055 TD
.0228 Tw
[(13.)-480.4(NO CONNECTION)]TJ
0 -1N
14. COMLECT0E
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XXXXX = Specific Device Code
A = Assembly Location
WL = Wafer Lot
Y = Year
WW = Work Week
G = PbĭFree Package

STYLES ON PAGE 2

NOTES:
1. DIMENSIONING AND TOLERANCING PER

ASME Y14.5M, 1994.
2. CONTROLLING DIMENSION: MILLIMETERS.
3. DIMENSION b DOES NOT INCLUDE DAMBAR

PROTRUSION. ALLOWABLE PROTRUSION
SHALL BE 0.13 TOTAL IN EXCESS OF AT
MAXIMUM MATERIAL CONDITION.

4. DIMENSIONS D AND E DO NOT INCLUDE
MOLD PROTRUSIONS.

5. MAXIMUM MOLD PROTRUSION 0.15 PER
SIDE.
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SOIC−14
CASE 751Aĭ03

ISSUE L
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STYLE 7:
PIN 1. ANODE/CATHODE

2. COMMON ANODE
3. COMMON CATHODE
4. ANODE/CATHODE
5. ANODE/CATHODE
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NOTES:
1. DIMENSIONING AND TOLERANCING PER ANSI

Y14.5M, 1982.
2. CONTROLLING DIMENSION: MILLIMETER.
3. DIMENSIONS D AND E DO NOT INCLUDE MOLD

FLASH OR PROTRUSIONS AND ARE MEASURED
AT THE PARTING LINE. MOLD FLASH OR
PROTRUSIONS SHALL NOT EXCEED 0.15 (0.006)
PER SIDE.

4. TERMINAL NUMBERS ARE SHOWN FOR
REFERENCE ONLY.

5. THE LEAD WIDTH DIMENSION (b) DOES NOT
INCLUDE DAMBAR PROTRUSION. ALLOWABLE
DAMBAR PROTRUSION SHALL BE 0.08 (0.003)
TOTAL IN EXCESS OF THE LEAD WIDTH
DIMENSION AT MAXIMUM MATERIAL CONDITION.
DAMBAR CANNOT BE LOCATED ON THE  LOWER
RADIUS OR THE FOOT. MINIMUM SPACE
BETWEEN PROTRUSIONS AND ADJACENT LEAD
TO BE 0.46 ( 0.018).

0.13 (0.005) M 0.10 (0.004)
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MECHANICAL CASE OUTLINE

PACKAGE DIMENSIONS

ON Semiconductor and          are trademarks of Semiconductor Components Industries, LLC dba ON Semiconductor or its subsidiaries in the United States and/or other countries.
ON Semiconductor reserves the right to make changes without further notice to any products herein. ON Semiconductor makes no warranty, representation or guarantee regarding
the suitability of its products for any particular purpose, nor does ON Semiconductor assume any liability arising out of the application or use of any product or circuit, and specifically
disclaims any and all liability, including without limitation special, consequential or incidental damages. ON Semiconductor does not convey any license under its patent rights nor the
rights of others.

98ASH70108ADOCUMENT NUMBER:

DESCRIPTION:



onsemi,  , and other names, marks, and brands are registered and/or common law trademarks of Semiconductor Components Industries, LLC dba “onsemi” or its affiliates
and/or subsidiaries in the United States and/or other countries. onsemi owns the rights to a number of patents, trademarks, copyrights, trade secrets, and other intellectual property.
A listing of onsemi’s product/patent coverage may be accessed at www.onsemi.com/site/pdf/Patent Marking.pdf. onsemi reserves the right to make changes at any time to any
products or information herein, without notice. The information herein is provided “as is” and onsemi makes no warranty, representation or guarantee regarding the accuracy of the
information, product features, availability, functionality, or suitability of its products for any particular purpose, nor does onsemi assume any liability arising out of the application or use
of any product or circuit, and specifically disclaims any and all liability, including without limitation special, consequential or incidental damages. Buyer is responsible for its products
and applications using onsemi

/site/pdf/Patent-Marking.pdf
/design/resources/technical-documentation
/
/support?utm_source=techdocs&utm_medium=pdf
/support/sales



