0 0 MM78C290 0 O

oooogoopcBOODOOO02000000

General Description

The MM78C30/MM88C30 is a dual differential line driver
that also performs the dual four-input NAND or dual four-in-
put AND function. The absence of a clamp diode to Vg in
the input protection circuitry of the MM78C30/MM88C30 al-
lows a CMOS user to interface systems operating at differ-
ent voltage levels. Thus, a CMOS digital signal source can
operate at a Vg voltage greater than the V¢ voltage of
the MM78C30 line driver. The differential output of the
MM78C30/MM88C30 eliminates ground-loop errors.
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The MM78C29/MM88C29 is a non-inverting single-wire
transmission line driver. Since the output ON resistance is a
low 204 typ., the device can be used to drive lamps, relays,
solenoids, and clock lines, besides driving data lines.

Features

m Wide supply voltage range 3V to 15V
® High noise immunity 0.45 Ve (typ.)
W Low output ON resistance 20Q (typ.)
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Absolute Maximum Ratings (vote 1)

If Military/Aerospace specified devices are required,
please contact the National
Office/Distributors for availability and specifications.

Voltage at Any Pin (Note 1)

Operating Temperature Range

MM78C29/MM78C30

MM88C29/MM88C30

Storage Temperature

Power Dissipation (Pp)

Dual-In-Line

Small Outline

Semiconductor Sales
—0.3Vto Vg +16V
—55°Cto +125°C

—40°Cto +85°C
—65°Cto +150°C

Operating Vg Range
Absolute Maximum Vg

Average Current at Output
MM78C30/MM88C30

MM78C29/MM88C29

700 mW
500 mW

Maximum Junction Temperature, Ti

Lead Temperature
(Soldering, 10 seconds)

3Vto 15V
18V

50 mA
25 mA
150°C

260°C

DC Electrical Characteristics min/Max limits apply across temperature range unless otherwise noted

Symbol | Parameter | Conditions | Min | Typ | Max | Units
CMOS TO CMOS
ViNG) Logical “1” Input Voltage Ve = 5V 3.5 \
Vee = 10V 8 \
ViN©) Logical “0” Input Voltage Vee = 5V 1.5 \
Vce = 10V 2 \Y
lINQ1) Logical “1” Input Current Vee = 15V, VN = 15V 0.005 1 nA
lINO) Logical “0” Input Current Vce = 15V, VN = OV -1 —0.005 wA
Icc Supply Current Voo = 5V 0.05 100 mA
OUTPUT DRIVE
ISOURCE Output Source Current
MM78C29/MM78C30 VouT = Vg — 1.6V,
Vee =z 4.5V, Tj = 25°C —57 —80 mA
Tj = 125°C —32 —50 mA
MM88C29/MM88C30 Vout = Vg — 1.6V,
Vee = 4.75V, Tj = 25°C —47 —80 mA
Tj = 85°C -32 —60 mA
MM78C29/MM88C29 Vout = Vcc — 0.8V s 20 mA
MM78C30/MM88C30 Vee = 4.5V
ISINK Output Sink Current
MM78C29/MM78C30 VouTt = 0.4V, Vgc = 4.5V,
Tj = 25°C 11 20 mA
Tj = 125°C 8 14 mA
Vout = 0.4V, Vgc = 10V,
Tj = 25°C 22 40 mA
Tj = 125°C 16 28 mA
MM88C29/MM88C30 VouT = 0.4V, Vg = 4.75V,
Tj = 25°C 9.5 22 mA
Tj = 85°C 8 18 mA
Vout = 0.4V, Vgc = 10V,
Tj = 25°C 19 40 mA
Tj = 125°C 155 33 mA
ISOURCE Output Source Resistance
MM78C29/MM78C30 Vout = Vcc — 1.8V,
Vce = 4.5V, Tj = 25°C 20 28 QO
Tj = 125°C 32 50 Q
MM88C29/MM88C30 Vout = Vcc — 1.8V,
Vce 2 4.75V, Tj = 25°C 20 34 QO
Tj = 85°C 27 50 Q
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DC Electrical Characteristics

Min/Max limits apply across temperature range, unless otherwise noted (Continued)

Symbol | Parameter | Conditions | Min | Typ | Max Units
OUTPUT DRIVE (Continued)
ISINK Output Sink Resistance
MM78C29/MM78C30 VouT = 0.4V, Vg = 4.50V,
Tj = 25°C 20 36 Q
TJ- = 125°C 28 50 Q
Vout = 0.4V, Vgc = 10V,
Tj = 25°C 10 18 Q
Tj = 125°C 14 25 e
MM88C29/MM88C30 Vout = 0.4V, Vg = 4.75V,
Tj = 25°C 18 41 Q
Tj = 85°C 22 50 Q
Vout = 0.4V, Vgc = 10V,
Tj = 25°C 10 21 Q
Tj = 85°C 12 26 Q
Output Resistance
Temperature Coefficient
Source 0.55 %/°C
Sink 0.40 %/°C
ZATN Thermal Resistance
MM78C29/MM78C30 100 °C/W
(D-Package)
MM88C29/MM88C30 150 “CIW

(N-Package)

AC Electrical Characteristics* 1, = 25°c, ¢, = 50 pF

Symbol Parameter Conditions Min Typ Max Units
tpd Propagation Delay Time to
Logical “1” or ““0” (See Figure 2)
MM78C29/MM88C29 Vee = 5V 80 200 ns
Ve = 10V 35 100 ns
MM78C30/MM88C30 Voo = 5V 110 350 ns
Ve = 10V 50 150 ns
tod Differential Propagation Delay RL = 1000, C_ = 5000 pF
Time to Logical “1”” or ““0” (See Figure 1)
MM78C30/MM88C30 Voo = 5V 400 ns
Voo = 10V 150 ns
CiN Input Capacitance
MM78C29/MM88C29 (Note 3) 5.0 pF
MM78C30/MM88C30 (Note 3) 5.0 pF
Cpp Power Dissipation Capacitance
MM78C29/MM88C29 (Note 3) 150 pF
MM78C30/MM88C30 (Note 3) 200 pF

*AC Parameters are guaranteed by DC correlated testing.

Note 1: “Absolute Maximum Ratings” are those values beyond which the safety of the device cannot be guaranteed. Except for “Operating Temperature Range”
they are not meant to imply that the devices should be operated at these limits. The table of “Electrical Characteristics” provides conditions for actual device
operation.

Note 2: Capacitance is guaranteed by periodic testing.

Note 3: Cpp determines the no load AC power consumption of any CMOS device. For complete explanation see 54C/74C Family Characteristics application note
AN-90 (CMOS Logic Databook).
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Connection Diagrams

Dual-In-Line Package Dual-In-Line Package
MM78C29/MM88C29 MM78C30/MM88C30
BAND B NAND
Ve Ne Mg he M oty oty Vee Mg INog IN3g INyg out out
1 13 12 " 10 9 8
14 13 12 1 10 9 8
1 2 3 4 5 6 7
1 2 3 4 5 6 7
NC INg NC N, ouT, ouTy GND INia N2n N34 Nyn ACKHD Sk NAND S GHD
out ouT
. TL/F/5908-3 TL/F/5908-4
Top View Top View
Order Number MM88C29M or MM88C29N Order Number MM88C30M or MM88C30N

For Complete Military 883 Specifications, see RETS Data Sheet.
Order Number MM78C29J/883, MM78C29W /883, MM78C30J/883 or MM78C30W/883

Typical Performance Characteristics
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AC Test Circuits
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Typical Applications
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Note 1: Exact value depends on line length.
Note 2: Optional to control response time.

Note 3: Voo = 4.5V to 5.5V for the DS7820, Vgc = 4.5V to 15V for the

DS78C20.
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Typical Applications (continued)
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Note 1: Vgcis 3V to 15V

Typical Data Rate vs Transmission Line Length

TYPICAL DATA RATE (kHz)

10! 102 10°

LENGTH OF TRANSMISSION LINE (FT)
TL/F/5908-13

Note 1: The transmission line used was # 22 gauge unshielded twisted pair (40k
termination).

Note 2: The curves generated assume that both drivers are driving equal lines,
and that the maximum power is 500 mW/package.
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Physical Dimensions inches (millimeters)

0.290-0.320
(7.366-8.128)

M |

1 95° +5°
10 MAX
0.310-0.410
(7878-1041)

Order Number MM78C29J, MM78C30J, MM88C29J or MM88C30J

0.785

(19.939)

MAX
[12] [13] [iz] [i7] o] [+] [®]

0.025

{0.635)
RAD \)

0.220-0.310
(6.588-7.874)

0.005

(0.127)
MIN

Ll L2f Lsf Lad [s] [e] [2]

GLASS
SEA*I.ANT

0.060 +0.005

—eee —
(1.524 +0.127)

0.200
{5.080)
MAX' 9.020-0.060

(0.508—1.524)

86°94° TY_\
- 0.008-0.012
(0.203-0.305)
0.098

(2.489)
MAX BOTH ENDS

i

0.018 £0.003
(0.457 0. 0.457 £0.076)
0.100 £0.010
(2.540 £0.254)

Ceramic Dual-In-Line Package (J)

NS Package Number J14A

o008

0.125--0.200
(3.175-5.080)

0.150

(3.81)
MIN

J14A (REV G)
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MM78C29/MM88C29 Quad Single-Ended Line Driver
MM78C30/MM88C30 Dual Differential Line Driver

Physical Dimensions inches (millimeters) (Continued)
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Molded Dual-In-Line Package (N)
Order Number MM78C29N, MM78C30N, MM88C29N or MM88C30N
NS Package Number N14A

LIFE SUPPORT POLICY

NATIONAL’'S PRODUCTS ARE NOT AUTHORIZED FOR USE AS CRITICAL COMPONENTS IN LIFE SUPPORT
DEVICES OR SYSTEMS WITHOUT THE EXPRESS WRITTEN APPROVAL OF THE PRESIDENT OF NATIONAL

SEMICONDUCTOR CORPORATION. As used herein:

1. Life support devices or systems are devices or
systems which, (a) are intended for surgical implant
into the body, or (b) support or sustain life, and whose
failure to perform, when properly used in accordance
with instructions for use provided in the labeling, can
be reasonably expected to result in a significant injury
to the user.

2. A critical component is any component of a life
support device or system whose failure to perform can
be reasonably expected to cause the failure of the life
support device or system, or to affect its safety or
effectiveness.
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