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DS55451/2/3/4,DS75451/2/3/4 Series
Dual Peripheral Drivers

General Description Features

The DS7545X series of dual peripheral drivers is a family of B 300 mA output current capability
versatile devices designed for use in systems that use TTL  m High voltage outputs

logic. Typical applications include high speed logic buffers, m No output latch-up at 20V

power drivers, relay drivers, lamp drivers, MOS drivers, bus  m High speed switching

drivers and memory drivers. m Choice of logic function

The DS55451/DS75451, DS55452/DS75452, DS55453/ m TTL compatible diode-clamped inputs
DS75453 and DS55454/DS75454 are dual peripheral AND, g Standard supply voltages

NAND, OR and NOR drivers, respectively, (positive logic) m Replaces Tl “A” and “B” series

with the output of the logic gates internally connected to the
bases of the NPN output transistors.

Connection Diagrams (Dual-In-Line and Metal Can Packages)
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Order Number DS55451J-8, Order Number DS55452J-8, Order Number DS55453J-8, Order Number DS55454J-8,
DS75451M or DS75451N DS75452M or DS75452N DS75453M or DS75453N DS75454M or DS75454N

See NS Package Numbers JO8A, MO8A* or NOSE

*See Note 5 and Appendix E regarding S.O. package power dissipation constraints.

TL/F/5824-6 TL/F/6824-7 TL/F/5824-8
Top View Top View Top View
(Pin 4 is in Electrical Contact with the Case)
Order Number DS55451H Order Number DS55452H Order Number DS55453H

See NS Package Number HO8C
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Absolute Maximum Ratings (Note 1) Storage Temperature Range —65°Cto +150°C

If Military/Aerospace specified devices are required, Lead Temperature (Soldering, 4 sec.) 260°C
please contact the National Semiconductor Sales
Office/Distributors for availability and specifications.

Operating Conditions

Supply Voltage, (Voc) (Note 2) 7.0V Supoly Voliage, (Vea) Min Max Units
u oltage,

Input Voltage 5.5V Sg;l545x 9 cc 45 55 v

Inter-Emitter Voltage (Note 3) 5.5V DS7545X 4 '75 5 '25 v

Output Voltage (Note 4) Temperature, (T)

DS55451/DS75451, DS55452/DS75452, 30V _ o
DS55453/DS75453, DS55454/DS75454 g:i:igi (;55 _:_17205 °g
OUtPUt Current (Note 5) * Derate cavity package 7.3 mW/°C above 25°C; derate molded package
DS55451/DS75451, DS55452/DS75452, 300 mA 7.7 mW/°C above 25°C; derate TO-5 package 5.1 mW/°C above 25°C;

DS55453/DS75453, DS55454/DS75454 derate SO package 7.56 mW/°C above 25°C.

DS75451/2/3/4 Maximum Power (Note 5)
Dissipation’ at 25°C

Cavity Package 1090 mW
Molded DIP Package 957 mW
TO-5 Package 760 mW
SO Package 632 mW

Electrical Characteristics
DS55451/DS75451, DS55452/DS75452, DS55453/DS75453, DS55454/DS75454 (Notes 6 and 7)

Symbol Parameter Conditions Min | Typ | Max | Units
ViH High-Level Input Voltage (Figure 7) 2 \"
ViL Low-Level Input Voltage 0.8 \
\ Input Clamp Voltage Vecc = Min, [ = —12mA —-15| V
VoL Low-Level Output Voltage Veoc = Min, | V)L = 0.8V [IpoL = 100 mA | DS55451, DS55453 0.25| 0.5 \"
(Figure 7) DS75451, DS75453 025| 04 | v
loL = 300 mA | DS55451, DS55453 05| 0.8 \
DS75451, DS75453 05| 0.7 \
ViH=2V |loL= 100mA |DS55452, DS55454 025 05 | V
DS75452, DS75454 0.25| 0.4 \Y
loL = 300 mA | DS55452, DS55454 05| 08 | Vv
DS75452, DS75454 05| 0.7 \
loH High-Level Output Current Voc = Min, |Voq = 30V | V|y = 2V DS55451, DS55453 300 [ pA
(Figure 7) DS75451, DS75453 100 | pA
ViL = 0.8V DS55452, DS55454 300 | pA
DS75452, DS75454 100 wA
] Input Current at Maximum Voo = Max, V| = 5.5V, (Figure 9) 1 mA
Input Voltage
I High-Level Input Current Ve = Max, V| = 2.4V, (Figure 9) 40 wA
i Low-Level Input Current Voo = Max, V| = 0.4V, (Figure 8) —1]—-16| mA
lccH Supply Current, Outputs High | Voc = Max, | V| = 5V DS55451/DS75451 7 11 mA
(Figure 10) [y, — v DS55452/DS75452 1] 14 | maA
V| =5V DS55453/DS75453 8 11 mA
V| =0V DS55454/DS75454 13 17 mA
lcoL Supply Current, Outputs Low | Voc = Max, | V| = 0V DS55451/DS75451 52 | 65 mA
(Figure 10) Iy _ sy DS55452/DS75452 56 | 71 | mA
V) =0V DS55453/DS75453 54 68 mA
V| =5V DS55454/DS75454 61 79 mA




Switching Characteristics
DS55451/DS75451, DS55452/DS75452, DS55453/DS75453, DS55454/DS75454 (Vo = 5V, Ta = 25°C)

Symbol Parameter Conditions Min Typ | Max | Units
tPLH Propagation Delay Time, Low-to-High | C = 15 pF, R = 50Q, DS55451/DS75451 18 | 25 ns
Level Output lo = 200 mA, (Figure 14) DS55452/DS75452 %6 | 35 ns
DS55453/DS75453 18 | 25 ns
DS55454/DS75454 27 | 35 ns
tPHL Propagation Delay Time, High-to-Low | C| = 15 pF, R = 50Q, DS55451/DS75451 18 | 25 ns
Level Output lo = 200 mA, (Figure 14) [ hgp5452/DS75452 o4 | 35 ns
DS55453/DS75453 16 25 ns
DS55454/DS75454 24 | 35 ns
tTLH Transition Time, Low-to-High Level C|_‘ = 15 pF, RL = 500, Ip = 200mA, 5 8 ns
Output (Figure 14)
tTHL Transition Time, High-to-Low Level C|_‘ = 15 pF, RL = 500, o = 200 mA, 7 12 ns
Output (Figure 14)
VoH High-Level Output Voltage after Vg = 20V, Ip = 300 mA, (Figure 15) Vs — 65 mv

Switching

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: Voltage values are with respect to network ground terminal unless otherwise specified.

Note 3: The voltage between two emitters of a multiple-emitter transistor.
Note 4: The maximum voltage which should be applied to any output when it is in the “OFF” state.
Note 5: Both halves of these dual circuits may conduct rated current simultaneously; however, power dissipation averaged over a short time interval must fall within
the continuous dissipation rating.
Note 6: Unless otherwise specified min/max limits apply across the —55°C to + 125°C temperature range for the DS55450 series and across the 0°C to +70°C
range for the DS7545X series. All typicals are given for Vo = +5V and Tp = 25°C.
Note 7: All currents into device pins shown as positive, out of device pins as negative, all voltages referenced to ground unless otherwise noted. All values shown
as max or min on absolute value basis.




Truth Tables H = highlevel, L = low level)

DS55451/DS75451
A B Y
L L L (ON State)
L H L (ON State)
H L L (ON State)
H H H (OFF State)
DS55452/DS75452
A B Y
L L H (OFF State)
L H H (OFF State)
H L H (OFF State)
H H L (ON State)

Schematic Diagrams
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DC Test Circuits

TL/F/5824-15

Both inputs are tested simultaneously.
FIGURE 1. V|4, VoL

i

I |

TL/F/5824-16

Each input is tested separately.

FIGURE 2. V|, VoH

A
OPEN

TL/F/5824-18
Each input is tested separately.

Vee

TL/F/5824-19

Each input is tested separately.

-

T

TL/F/5824-17

Each input is tested separately.
FIGURE 3.V}, Ij_

TL/F/5824-20

Both gates are tested simultaneously.

FIGURE 4. 1}, I|4 FIGURE 5. lpg FIGURE 6. lcch, lecL

Input Output
Circuit Under (I';thetr

Vee Test pu Apply | Measure

. DS55451 ViH ViH VoH loH

A o
Vi SEE cReuit |y SEE O Vou ViL Vce loL VoL
TEST UNDER TEST

Vi TABLE g| TesT TABLE low DS55452 ViH ViH loL VoL

- ¥ % ViL Vec | Vou loH

You < DS55453 ViH Gnd VoH lon

= = LI ViL ViL loL VoH

TL/F/5824-21 DS55454 ViH Gnd loL VoL

ViL ViL VoH loH

FIGURE 7. Vi4, ViL, loH, VoL
Vee
4.5V SEE AB ? Veo
NOTES CIRCUIT - ?
In UNDER Y= OPEN 1 b AR
Vo }B'i T Yo———— ciReurr |y
? Note A: Each input is tested separately. BA u.'{“EDsETH O OPEN
v Note B: When testing DS55453/DS75453,

DS55454/DS75454, input not
under test is grounded.
For all other circuits it is at 4.5V.

TL/F/5824-22

FIGURE 8. V), V).

OPEN

Both gates are tested simultaneously. TL/F/5824-24
FIGURE 10. Icch, IccL for AND, NAND Circuits

Each input is tested separately. TL/F/5824-23

FIGURE 9. I}, iy

OPEN

Both gates are tested simultaneously. TL/F/5824-25
FIGURE 11. Igch, IccL for OR, NOR Circuits




AC Test Circuits and Switching Time Waveforms

INPUT 24V Vee OUuTPUT 5V

RL =400
*All diodes are 1N3064

PULSE
GENERATOR
(NOTE 1}
- T TL/F/5824-26
<8ns <10ns
3V
90% 90%
INPUT 1.5V 1.5V
10% 10% ov
0.5us toHL

Von
tor ]
ouTPUT 1.5V 1.5V
Voo

Note 1: The pulse generator has the following characteristics: PRR = 1 MHz, Zoyt = 50Q.
Note 2: C| includes probe and jig capacitance.
FIGURE 12. Propagation Delay Times, Each Gate

TL/F/5824-27
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O
INPUT
OUTPUT
PULSE
GENERATOR C_=15pF
(NOTE 1} (NOTE 2)
0.1uF
62

TL/F/5824-28

3v
90% 90%
INPUT 1.5V 1.5V
10% 10% o
t—<5ns r—<5ns
tp ] tg |
.

10% 10%

OuTPUT

90% 90%

TL/F/5824-29
Note 1: The pulse generator has the following characteristics: duty cycle < 1%, Zoyt = 50Q.
Note 2: C| includes probe and jig capacitance.
FIGURE 13. Switching Times, Each Transistor




AC Test Circuits and Switching Time Waveforms (continued)

INPUT
DS55451
DS55453

15V

INPUT
DS§55452
D$§55454

OUTPUT

Note 1: The pulse generator has the following characteristics: PRR = 1.0 MHz, Zoyt = 501.

INPUT 2.4v v
Ry =50
b2
DS55451
D$55452
L [ ouTPUT
PULSE
GENERATOR & CIRCUIT
(NOTE 1) UNDER
@o—{ TEsT
T (cL =15 pF
NOTE 2)
M osssasa | |6ND [sus
DS55454 I
= = =
0.4v - - - -
TL/F/5824-30
<5.0ns <10ns
3.0v
/ 90%
1.5V
10% 10%7[ ov
0.5us
——1 ‘-‘—g 10 ns
3.0V
an%\
1.5V
10% ov
[=—teLH
Fom VoM
50%
10%
_ Vo
trn

Note 2: C| includes probe and jig capacitance.

FIGURE 14. Switching Times of Complete Drivers
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AC Test Circuits and Switching Time Waveforms (continued)

Vg = 20v
INPUT 28V 5V
o]
Q 2mH
1N3064
| vy 8
DS55451 s
DS55452
L -9—O 0UTPUT
PULSE
GENERATOR ® CIRCUIT
(NOTE 1) UNDER
o— TEST
| C_=15pF
(NOTE 2)
[ osssass | |6no psus
DS55454 I
L = 1 1
04v = - - -
TL/F/5824-32
<Gns ——{ I—— <1@ns
3V
inpuT  90% v
DS55451 1.5V 1.5¢
DS55452
‘ 10% 10% o
40us
|-¢— <&ns —>| l-— <10ns
INPUT 90% 80% | ¥
DS55453
DS55454 18V g
10% 10% w
VOH
QUTPUT /
VoL

Note 1: The pulse generator has the following characteristics: PRR = 12.5 kHz, Zoyt = 500.

Note 2: C| includes probe and jig capacitance.

FIGURE 15. Latch-UP Test of Complete Drivers

Typical Performance Characteristics

E)
=
g 06 —
pan C
-1
S ostle /
5 (NOTE 8)
=
g ™ a=+10c/)f
=
= 0 /4
2 W/
& /
E 02 >
=
& /‘¢”A=+zs°c
: ST
17} A=0°
=, L1l
=
8 10 20 40 70100 200 400

COLLECTOR CURRENT (mA)
TL/F/5824-37

TL/F/5824-33

FIGURE 16. Transistor Collector-Emitter Saturation Voltage vs Collector Current




Typical Applications

VO
]a 7 6
INPUT A O—
STROBE O——¢ DS75451
INPUT B
1 2 3

5VO——E—-
1k
bs

6

*Optional keep-alive resistors maintain off-state lamp current at = 10% to reduce surge current.
FIGURE 17. Dual Lamp or Relay Driver
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INPUT

D$75451

DM7404

o) COMPLEMENTARY OUTPUTS FOR:
GO/NO-GO INDICATORS

MOS CLOCK DRIVERS

—O )  BIPOLAR RELAYS

FIGURE 18. Complementary Driver
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Typical Applications (continued)

5V O
I_ o e J
8 7 6 5
INPUT DS75452 1: 390
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390
1 2 3 4
= TL/F/5824-48
FIGURE 19. TTL or DTL Positive Logic-Level Detector
VO
g e

DS75452

AAA
VVv

INPUT

TL/F/5824-49
*The two input resistors must be adjusted for the level of MOS input.

FIGURE 20. MOS Negative Logic-Level Detector
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TL/F/5824-50
FIGURE 21. Logic Signal Comparator
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Typical Applications (continued)
3u
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PEAK DETECTORS [ o8 p————O OUTPUT
[] 7 6 5
0§75453
p
- 7+ 3 4

H
~yuy Uy
L
H
Bmﬂ—r
L
H
0UTPUT l | | | l |
L
TL/F/5824

Low output occurs only when inputs are low simultaneously.

FIGURE 22. In-Phase Detector

FIGURE 23. Multifunction Logic-Signal Comparator
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Typical Applications (continued)

5V O
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FIGURE 24. Alarm Detector
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Physical Dimensions inches (millimeters)

0.350-0.370

(8.890 -9.398}
DIA

0.315-0.335

(8.001 —8.509) DiA

MAX
A 0.025
0.165-0.185 [ (0.635) ESS:HULLED

(4.191—4.699); i { v
4 [ 4
REFERENCE PLANE — 1 t oo M1+ Seatn pLane
0500 Co f t 0.015—0.040
- (0.889) {0.381-1.016)
(1270)  max o ’

’1 l(_ 0.016-0.018 | o0

{0.406—0.483)

0.195-0.205 DIA
{4.953—5.207) P.C.

0.029-0.085 *

(0.737-1.143)
0.028-0.034

eI
A

45° EQUALLY
SPACED |

Metal Can Package (H)
Order Number DS55451H, DS55452H or DS55453H,
NS Package Number HO8C

0.220  0.310 MAX

0.115-0.145
(2.921-3.683)
DIA

HOBC (REV E}

0.291 GLASS
R0.025 TYP l l
Ll Lz [s] [4]
0.045
— — 0.065 TYP
0.290 |«— 0.005 GLASS
0.320 MIN / SEALANT
‘** T
0.180 — == \(/ 0.020
MAX 0.200 [ o 050
MAX :
0.150
| I 0.125 MIN

: 0.200
| 900 £ 4° TYP
95°£5° TYP n 0.310 ! 0.055 MAX — |=—
) 0.410 > BOTH ENDS L

0.008 0.018 £0.003 TYP
0.012 TP

—

0.100 £0.010 TYP JosA (REV K)
Ceramic Dual-In-Line Package (J)
Order Number DS55451J-8, DS55452J-8,
DS55453J-8 or DS55454J-8
NS Package Number JOBA
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Physical Dimensions inches (millimeters) (Continued)

0.189-0.197

(4.800 -5.004)

AR A

0.228-0.244
(5.791-6.198)

53
VY

__/

LEAD NO. 1
IDENT

T

Molded Dual-In-Line Package (N)

NS Package Number NOSE

NOSE (REV F)

0.150-0.157
| 3810-3.388)
0.010-0.020 , 450 —po| g— 0.053—0.069.
— (1.346—-1.753)
(0.254 —0.508) ‘ 8° MAX TYP * 0.004 —0.010
ALL LEADS {0.102— 0254)
mu 1 i— - SEATING
oo A [ 11 ¢ PLANE
oooa—oon D) o 1‘5_0 050 (g u;s:) 0050 | | 00180020 1y
e St
TYP ALL LEADS o gug'wp MOBA (REV H)
SO Package (M)
Order Number DS75451M, DS75452M, DS75453M or DS75454M
NS Package Number MOSA
0.373-0.400
[~ {9.474—10.15)
0.000
> {2.286)
0092 . ol 7] (5] Il 0.032:40.005
(2.337) = (0.81310.127)
R 0.250:+0.005 N
PIN NO. 1 IDENT o (6.35£0.127) PIN NO. 1 IDENTN
oPTION 1 |®
0280 Dl 2] 3] 1a
—_— ] —eOT 0.040
g™ [ oomw {1015 e [ " OPTION 2
0.500—0.820 o™ ] (g_:_m 0.145—0.200
—| S 20°+ 10— ) (3.683—5.080)
{71.62-8.128) ¢ /=
= 1 ¢ e A 0.130+0.005 1
TT1 ¥ (3.302£0.127)
e i Y
iy A T_. 0.125-0.140 T
= orzs 2065 @m-3se) g
oms—oms [l < g 180 90° +4° 0.508)
{0229 0.381) DA P MIN
+0.040 NOM 0.018+0.003
0325 e {0.457£0.076)
( +1.016 |l 0.100:0.010
8.255 —0.381) (2.580£0.254)
00520015 | |
{1.14320.381) 0.060
0.050 ™ 1 [ 529)
(1.270) ¢ ’

Order Number DS75451N, DS75452N, DS75453N, DS75454N

15




DS55451/2/3/4,DS75451/2/3/4 Series Dual Peripheral Drivers

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.

National Semiconductor
Corporation
1111 West Bardin Road

Arlington, TX 76017
Tel: 1(800) 272-9959
Fax: 1(800) 737-7018

National Semiconductor

Europe

Fax:
Email:
Deutsch Tel:
English  Tel:
Francais Tel:
ltaliano  Tel:

(+49) 0-180-530 85 86
cnjwge @tevmz2.nsc.com
(++49) 0-180-530 85 85
(+49) 0-180-532 78 32
(+49) 0-180-532 93 58
(+49) 0-180-534 16 80

National Semiconductor
Hong Kong Ltd.

18th Floor, Straight Block,
Ocean Centre, 5 Canton Rd.
Tsimshatsui, Kowloon

Hong Kong

Tel: (852) 2737-1600

Fax: (852) 2736-9960

National Semiconductor
Japan Ltd.

Tel: 81-043-299-2309
Fax: 81-043-299-2408

National does not assume any responsibility for use of any circuitry described, no circuit patent licenses are implied and National reserves the right at any time without notice to change said circuitry and specifications.




