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30 National
Semiconductor

MM78C29/MM88C29 Quad Single-Ended Line Driver 
MM78C30/MM88C30 Dual Differential Line Driver

General Description
The MM78C30/MM88C30 is a dual differential line driver 
that also performs the dual four-input NAND or dual four- 
input AND function. The absence of a clamp diode to Vcc 
in the input protection circuitry of the MM78C30/MM88C30 
allows a CMOS user to interface systems operating at 
different voltage levels. Thus, a CMOS digital signal 
source can operate at a Vcc voltage greater than the VCc 
voltage of the MM78C30 line driver. The differential out­
put of the MM78C30/MM88C30 eliminates ground-loop 
errors.

The MM78C29/MM88C29 is a non-inverting single-wire 
transmission line driver. Since the output ON resistance 
is a low 20Q typ., the device can be used to drive lamps, 
relays, solenoids, and clock lines, besides driving data 
lines.

Features
■ Wide supply voltage range 3.0V to 15V

■ High noise immunity 0.45 Vcc (typ.)

■ Low output ON resistance 20 Q (typ.)

Logic and Connection Diagrams

1/4 MM78C29/MM88C29

Vcc

1/2 MM78C30/MMS8C30

Vcc

MM78C29/MM88C29 MM78C30/MM88C30
BAND B NAND

T O P  V I EW TOP VIEW
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Absolute Maximum Ratings (Note d

Voltage at Any Pin (Note 1) 0.3 V to VCC + 16V Absolute Maximum V cc 18V
Operating Temperature Range Average Current at Output

MM78C29/MM78C30 -55°C to +125°C MM78C30/MM88C30 50 mA
M M88C29/ M M88C30 -40°C to +85°C MM78C29/MM88C29 25 mA

Storage Temperature -65°C to +150°C Maximum Junction Temperature, Tj 150°C
Package Dissipation 500mW Lead Temperature (Soldering, 10 sec.) 300°C
Operating Vcc Range 3.0 V to 15V

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

Parameter Conditions Min. Typ. Max. Units

CMOS to CMOS

V|N(1) Logical “ 1”  Input Voltage Vcc = 5.0 V 
Vcc = 10 V

3.5
8.0

V
V

V|N(0) Logical “ 0” Input Voltage Vcc = 5.0 V 
Vcc = 10 V

1.5
2.0

V
V

l|N(1) Logical “ 1” Input Current Vcc = 15 V, V,n =15V 0.005 1.0 mA
l|N(0) Logical “ 0” Input Current Vcc = 15V, V,N= 0 V -1.0 -0.005 M A
Ice Supply Current Vcc = 15 V 0.05 100 mA

Output Drive

Output Source Current 1
MM78C29/MM78C30 Vout = Vc c -1 .6  V, 

Vcc > 4.5 V, Tj=25°C -57 -80 mA
Tj = 125°C -32 -50 mA

M M88C29/ M M88C30 Vout = Vcc -1  -6 V,
Vcc > 4.75 V, Tj = 25°C -47 -80 mA
Tj = 85°C -32 -60 mA

MM78C29/MM88C29 Vout = Vcc “ 0.8 V
MM78C30/MM88C30 Vcc > 4.5 V -2.0 -20 mA

Output Sink Current
MM78C29/MM78C30 Vout = 0.4 V, Vcc = 4.50 V, 

Tj = 25°C 11 20 mA
Tj =  125°C 8.0 14 mA
V o u t  =  0.4 V, Vcc =  10 V, 
Tj =  25°C 22 40 mA
Tj = 125°C 16 28 mA

MM88C29/MM88C30 V o u t  =  0.4 V, Vcc =  4.75 V, 
Tj =  25°C 9.5 22 mA
Tj =  85°C 8.0 18 mA
V0UT =  0.4 V, Vcc =  10 V, 
Tj =  25°C 19 40 mA
Tj =125°C 15.5 33 mA

Output Source Resistance
MM78C29/MM78C30 Vout =  Vcc “ 1.0 V, 

Vcc >  4.5 V, Tj =  25°C 20 28 Q

Tj =125°C 32 50 Q
M M88C29/ M M88C30 Vout = Vcc “ 1-0V,

Vcc >  4.75 V, Tj=25°C 20 34 Q
Tj =  85°C 27 50 Q
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30 DC Electrical Characteristics (cont d)

Param eter Conditions Min. Typ. M ax. Units

Output Sink Resistance
MM78C29/MM78C30 V0 UT = 0.4 V, Vc c  = 4.50 V, 

Tj = 25°C 20 36 Q
Tj = 125°C 28 50 Q
V0UT = 0.4 V, Vcc = 10 V, 
Tj = 25°C > 10 18 Q
Tj = 125°C 14 25 Q

MM88C29/MM88C30 V0 uT = 0.4 V ,V CC = 4.75 V, 
Tj = 25°C 18 41 Q
Tj = 85°C 22 50 Q
VOUt  = 0.4V, VCC = 10V, 
1] = 25°C 10 21 Q
Tj = 85°C 12 26 Q

Output Resistance 
Temperature Coefficient

Source 0.55 %/°C
Sink 0.40 %/°C

0jA Thermal Resistance
MM78C29/MM78C30
(D-Package) 100 °C/W
MM88C29/MM88C30
(N-Package) 150 °C/W

AC Electrical Characteristics ta =25”c , c l = 5 op f

Param eter Conditions Min. Typ. Max. Units

t pd Propagation Delay Time to
Logical “ 1” or “ 0” (See Figure 2)

MM78C29/MM88C29 VCC = 5.0V 80 200 ns
VCC = 10V 35 100 ns

MM78C30/MM88C30 VCC = 5.0V 110 350 ns
VCC = 10V 50 150 ns

tpd Differential Propagation Delay Rl = 100Q, CL = 5000pF
Time to Logical “ 1” or “ 0” (See Figure 1)

MM78C30/MM88C30 VCC = 5.0V 400 ns
VCC = 10V 150 ns

C!N Input Capacitance
MM78C29/MM88C29 (Note 3) 5.0 PF
MM78C30/MM88C30 (Note 3) 5.0 pF

Cpo Power Dissipation Capacitance
MM78C29/MM88C29 (Note 3) 150 PF
MM 78C30/MM88C30 (Note 3) 200 pF

Note 1: “ A bso lu te  M axim um  R atings”  are those  values beyond w hich  th e  sa fe ty  o f the  device canno t be guaranteed. Except fo r 
“ O pera ting  Tem perature Range”  they are not m eant to  im ply  th a t the  devices shou ld  be opera ted at these lim its . The ta b le  o f “ E lectrica l
C h a ra c te r is tic s ”  p rov ides  c o n d itio n s  fo r  ac tu a l device  ope ra tio n . 

Note 2: C ap a c ita nce  is g ua ran teed  by pe rio d ic  te s tin g .

Note 3: C PD dete rm in e s  th e  no load AC pow er co nsu m p tio n  o f any CM OS device . For com p le te  e xp la n a tio n  see 54C/74C Fam ily
C h a ra c te r is tic s  a p p lic a tio n  n o te  A N -9 0 .
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Typical Performance Characteristics

M M78C29/MM88C29 
Typical Propagation Delay vs 
Load Capacitance

Q 200 400 600 800 1000

LOAD CAPACITANCE. CL (pF)

MM78C29/MM88C29  
Typical Propagation Delay vs

0 200 400 600 800 1000

LOAD CAPACITANCE, CL (pF)

MM78C30/MM88C30  
Typical Propagation Delay vs 
Load Capacitance

0 200 400 600 800 1000

LOAD CAPACITANCE, CL (pF)

MM78C30/MM88C30  
Typical Propagation Delay vs 
Load Capacitance

0 200 400 600 800 1000

Typical Sink Current vs 
Output Voltage

0 2 4 6 8 10 12 14

LOAD CAPACITANCE, CL (pF) TYPICAL Vour (V)

Typical Source Current vs 
Output Voltage

0 2 4 6 8 10 12 14

TYPICAL Vc c - V qut (V)

AC Test Circuits

FIGURE 2.
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30 Typical Applications

Digital Data Transmission

ci
O.OlpF 

(NOTE 1)

Typical Data Rate vs Transmission Line Length

10 100 1000 

LENGTH OF TRANSMISSION LINE (FT)

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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