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Series Dual Peripheral Drivers

General Description Features

The DS7545X series of dual peripheral drivers is a family of ~ ® 300 mA output current capability
versatile devices designed for use in systems that use TTL  ® 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 DS75451, DS75452 and DS75453 are dual peripheral g

AND, NAND and NOR drivers, respectively, (positive logic) g

with the output of the logic gates internally connected to the -

bases of the NPN output transistors.

TTL compatible diode-clamped inputs
Standard supply voltages
Replaces Tl “A” and “B” series

Connection Diagrams (Dual-In-Line and Metal Can Packages)

Vee B2 A2 %
Vad B2 A2 v2
8 7 6 5

o D

1 |z 3 4
1 lz 3 4
Al B1 Y1 GND
DS005824-2 Al B1 1 GND
*See (Note 5) and Appendix E regarding S.O. package power dissipation DS005824-3
constraints. Top View
Top View Order Number DS75452M or DS75452N

Order Number DS75451M or DS75451N
See NS Package Numbers MO8A * or NOSBE

Vee B2 A2 2

8 1 6 5

D,

1 |z 3 4
Al B Y1 GND
DS005824-4

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

Top View
Order Number DS75453M or DS75453N

See NS Package Numbers MO8A * or NOSBE
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DS75451/2/3

Absolute Maximum Ratings  (Note 1) Molded DIP Package 957 mW
If Military/Aerospace specified devices are required, SO Package 632 mw
please contact the National Semiconductor Sales Office/ Storage Temperature Range -65°C to +150°C
Distributors for availability and specifications. Lead Temperature (Soldering, 4 sec.) 260°C
Supply Voltage, (Vc) (Note 2) 7.0V ! "
Input Voltage czy  Operating Conditions
Inter-Emitter Voltage (Note 3) 5.5V Min Max Units
Output Voltage (Note 4) 30v Supply Voltage, (Vec) 4,75 5.25 v
Output Current (Note 5) 300 mA Temperature, (T,) 0 +70 °C
Maximum Power (Note 5) tDerate molded package 7.7 mW/°C above 25°C, derate SO package 7.56
Dissipation’ at 25°C mW/'C above 25°C.
Electrical Characteristics
(Notes 6, 7)
Symbol Parameter Conditions Min  Typ Max Utits
Vi High-Level Input Voltage (Figure 7) \%
Vi Low-Level Input Voltage 0.8 \%
V, Input Clamp Voltage Vee = Min, | = =12 mA -15| V
Voo Low-Level Output Voltage Vee = V,. = 0.8v lo. = 100 mA | DS75451, DS75453 0.25| 0.4 \%
Min, lo. = 300 mA | DS75451, DS75453 05|07 Vv
(Figure 7) 'y "=5v" | 1o, = 100 mA | DS75452 025| 04| V
oL = 300 mA | DS75452 05| 0.7 \%
lon High-Level Output Current | Ve = Vou =30V | Viy =2V DS75451, DS75453 100 | pA
Min, >
(Figure 7) V. = 0.8V DS75452 100 | pA
Iy Input Current at Maximum | Ve = Max, V, = 5.5V, (Figure 9) 1 mA
Input Voltage
I High-Level Input Current Vee = Max, V, = 2.4V, (Figure 9) 40 HA
I Low-Level Input Current Vee = Max, V, = 0.4V, (Figure 8) -1 (-1.6| mA
lcen Supply Current, Outputs Vee = V, = 5V DS75451 7 11 mA
High |V|6_1X, V, = 0V DS75452 11 | 14 | mA
(Figure
10) V, = 5V DS75453 8 | 11 | mA
lecL Supply Current, Outputs Vee = V, = 0V DS75451 52 | 65 | mA
Low Mav, V, = 5V DS75452 56 | 71 | mA
(Figure
10) V, =0V DS75453 54 | 68 mA
Switching Characteristics
(Vee =5V, To = 25°C)
Symbol Parameter Conditions Min yp Max Units
teLn Propagation Delay Time, Low-to-High | C_ = 15 pF, R, = 50Q, DS75451 18 | 25 ns
Level Output lo =200 mA, (Figure 14) | DS75452 26 | 35 ns
DS75453 18 | 25 ns
torL Propagation Delay Time, High-to-Low | C, = 15 pF, R, = 50Q, DS75451 18 | 25 ns
Level Output lo =200 mA, (Figure 14) DS75452 24 | 35 ns
DS75453 16 | 25 ns
trin Transition Time, Low-to-High Level C_ = 15 pF, R =50Q, I5 =200 mA,
. 5 8 ns
Output (Figure 14)
traL Transition Time, High-to-Low Level C. = 15 pF, R, =50Q, I5 =200 mA, 4 12 ns
Output (Figure 14 )
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Switching Characteristics  (continued)

Symbol Parameter Conditions | Min  Typ Max Units

Vou High-Level Output Voltage after Vg = 20V, Ig = 300 mA, (Figure 15)

Switching Vs~ 65 mv

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 0°C to +70°C range. All typicals are given for Ve = +5V and T = 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 = nigh level, L = low level)

DS75451
A B Y
L L L (ON State)
L H | L (ON State)
H L L (ON State)
H H | H (OFF State) W 4% 5 # # 886-3-5753170
JHEHE J) (ki) 86-21-54151736
DS75452 Jk 4 1) ML () 86-755-83298787
A B Y Http://www. 100y. com. tw
L L H (OFF State)
L H H (OFF State)
H L | H (OFF State)
H H L (ON State)
DS75453
A B Y
L L L (ON State)
L H H (OFF State)
H L H (OFF State)
H H | H (OFF State)
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DS75451/2/3

Schematic Diagrams

B 4% 5 # # 886-3-5753170
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DS75451
~O Ve
Y
AO—¢
B O—
f -O GND

DS005824-11

Resistor values shown are nominal.

DS75452

O Vee

GND
DS005824-12

Resistor values shown are nominal.

DS75453

\ 4 O Ve

< <
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< <
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i“‘ 500
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DS005824-13

Resistor values shown are nominal.
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B 4% 4 # 4 886-3-5753170

WEHE 77 W (1iff) 86-21-54151736

DC Test Circuits

DS005824-15

Both inputs is tested simultaneously.

GND

jiz

iy

DS005824-16

Each input is tested separately.

FIGURE 2. V., Vo

OPEN

DS005824-17

Each input is tested separately.

FIGURE 3. V,, I,

Jik 4 ) B G54 86-755-83298787
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FIGURE 1. V., Voo

Il

-
v, (o
| SuB GND

OPEN

DS005824-18
Each input is tested separately.

FIGURE 4. I,, I

DS005824-19
Each input is tested separately.

FIGURE 5. log

Vee

|ccnl "ccr.
v, o—: OPEN

sus GND

DS005824-20
Both gates are tested simultaneously.

FIGURE 6. lccn, lecL
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DS75451/2/3

B 4% 4 # 4 886-3-5753170
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DC Test Circuits (Continued)
Http://www. 100y. com. tw
Vee
='a $ lom
-
Vou
Vi SEE CIRCUIT SEE
TEST UNDER TEST
Vi TABLE g| TEST TABLE <\|°L
Et
N - N DS.0-05824—21
Input Output
NN Other pu
Circuit Under NN
Test pu Apply | Measure
DS75451 Vin Vin Vou loL
VIL VCC IOL VOL
DS75452 Vi Vi loL VoL
VIL VCC VOH IOH
DS75453 Vi Gnd Vou lon
VIL VIL IOL VOH
FIGURE 7. Vi, Vi, lom VoL
Vee
< T
4.5V O——— ot A B
POTES ciReuIT |y
[ UNDER = OPEN
v, O—— ]B,i TEST

I+ |

DS005824-22

Note A: Each input is tested separately.
Note B: When testing DS75453 input not under test is grounded.
For all other circuits it is at 4.5V.

FIGURE 8. V,, V,_

Vee
I him ?
—_— A B
VO——— ]
CIRCUIT Y
UNDER —O OPEN
B, A TEST

1

il

DS005824-23
Each input is tested separately.
FIGURE 9. |,, I\

DS005824-24
Both gates are tested simultaneously.

FIGURE 10. lccp, lecy for AND, NAND Circuits

Vee OPEN

DS005824-25
Both gates are tested simultaneously.
FIGURE 11. lccp, lec, for OR, NOR Circuits
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AC Test Circuits and Switching Time Waveforms

k5 ) BRI 86

29

B 4% 4 # 4 886-3-5753170
4 ) WL (i) 86-21-54151736

83298787

INPUT 24V Vee  OUTPUT - Http://www. 100y. com. tw

R =400
*All diodes are 1N3064

al L

GENERATOR 1
(NOTE 1) suB

DS005824-26

<5ns <10ns
3v
90% 90%
INPUT 1.5V 1.5V
0, 0,
10% 10% ov

0.5us tpHL

Vou
* 1.5V
Voo

DS005824-27

tPLH-—-O-“
OUTPUT 1.5V

Note 1: The pulse generator has the following characteristics: PRR = 1 MHz, Zgyt = 50Q.
Note 2: C, includes probe and jig capacitance.

FIGURE 12. Propagation Delay Times, Each Gate

10V
O
INPUT
OUTPUT
PULSE
GENERATOR C_=15pF
(NOTE 1) (NOTE 2)
0.1uF
62

DS005824-28

| 03
0.3

v

{5 90% 90%
INPUT 1.5V 15V
10% 10% ov
ts

<5ns <5ns
o

e

10% 10%
OUTPUT

90% 90%

DS005824-29

Note 1: The pulse generator has the following characteristics: duty cycle < 1%, Zgyt = 50Q.
Note 2: C_ includes probe and jig capacitance.

FIGURE 13. Switching Times, Each Transistor
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DS75451/2/3

AC Test Circuits and Switching Time Waveforms (Continued)

N N B 4% 51 # #} 886-3-5753170
| ) v ; ol B e
o) Q 4% ) - (itp) 86-21-54151736
JHE 4 1 WL (1) 86-755-83298787
R, =50 Http://www. 100y. com. tw
M os7sas1 )
| DS75452 |
0uTPUT
PULSE
GENERATOR —4 CIRCUIT
(NOTE 1) UNDER
TEST
\ —— C_=15pF
I T (NoTE2)
DS75453 6y0 | sus
DS75454 |
I - <+ = =
v N - \)
DS005824-30
<5.0ns +—<10ns
3.0v
90% £90%
INPUT Z
DS75451 1.5V 1.5V
DS75453
10% 10% ov
s 0.5us I
<5.0ns ﬂ ‘«—gm ns
3.0v
90% 90%
INPUT
DS75452 1.5V 1.5V
DS75454
10% 10% A\
uv
[=— tpLH
Lo oH
OUTPUT 50%
10%
, ° VoL
trn

DS005824-31

Note 1: The The pulse generator has the following characteristics: PRR = 1.0 MHz, Zgyt = 50Q.
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)

O
00}
~
ol
SN
o1
H
)
N
~
w

Vg = 20V
INPUT 24V 5V B 4§ 71 # A+ 886-3-5753170
? ? N 2mH JE%% ) L (ki) 86-21-54151736
JP: 4% ) WL (11 86-755-83298787
65 Http://www. 100y. com. tw
M os7sas1 |
DS75452
L= 0UTPUT
PULSE
GENERATOR —‘ CIRCUIT
(NOTE 1) UNDER
TEST L
—— C_=15pF
I ﬂ\ (NOTE 2)
DS75453 GND™ | Sus
DS75454 |
4L L = =%
v T N
DS005824-32
—" <bns Io—g‘lOns
- v
INPUT I
DS75451 . 1.5V
DS75452 §
10% o
40us
—>i I*swns
3v
INPUT
DS75453

DS75454

90%
1.5V
10% oV
Vou
OUTPUT /

VoL
DS005824-33

Note 1: The pulse generator has the following characteristics: PRR = 12.5 kHz, Zgyt = 50Q.
Note 2: C_ includes probe and jig capacitance.

FIGURE 15. Latch-UP Test of Complete Drivers

Typical Performance Characteristics

=
w
g 0.6 —
p Cc _
£ =10
S o5t /
; (NOTE 8)
=
E 04 Ta=+70C/)
= s /7
e V
w
E 02 >
=
b — ’r,\=+25°c
01 Tt
5 \TA=U°C
2, L1111
—
S 10 20 40 70 100 200 400

COLLECTOR CURRENT (mA)
DS005824-37

FIGURE 16. Transistor Collector-Emitter Saturation Voltage vs Collector Current
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DS75451/2/3

Typical Applications

B 4% &1 # #} 886-3-5753170
W3R B~ 86-21-54151736
JUE 4 h BG4I 86-755-83298787
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5VO

INPUT A O—

STROBE O——¢

INPUT B

DS75451

B

5V
1k
<

*Optional keep-alive resistors maintain off-state lamp current at = 10% to reduce surge current.

DS005824-46

FIGURE 17. Dual Lamp or Relay Driver

INPUT O—

DM7404 ; ;

8 7 6
0] “aoN050 INDICATORS |
DS75451 MOS CLOCK DRIVERS
—O ] BIPOLAR RELAYS
1 2 3 )

DS005824-47

FIGURE 18. Complementary Driver

5VO

INPUT

390

DS75452

=

DS005824-48

FIGURE 19. TTL or DTL Positive Logic-Level Detector
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B 4% H # # 886-3-5753170
JESS ) L (L) 86-21-54151736
JWE 4% ) HL (5 HI) 86-755-83298787
Typical Applications  (continued) Bt/ warve. 100 o, b

5VOo—¢ °
] g ZH |

DS75452

INPUT

>
<
g 390

*The two input resistors must be adjusted for the level of MOS input.
FIGURE 20. MOS Negative Logic-Level Detector

DS005824-49
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DS75451/2/3

B 4% H # # 886-3-5753170

WS B~ ( R 86-21-54151736

Typical Applications

(Continued)

Jik 45 ) B G54 86-755-83298787
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5V O
%w
> F Y - - -
Y=AS+BS
e}
Y=AB+S
8 7 6 5
INPUT A L_ED>—C
STROBE O——¢ DS75453
b
INPUT B
1 2 3 4

DS005824-50

FIGURE 21. Logic Signal Comparator

5V O
A

L,

O—

PEAK DETECTORS [ o B

SIGNALS FROM
o—

*If inputs are unused, they should be connected to +5V through a 1k resistor.

—

OUTPUT

Low output occurs only when inputs are low simultaneously.

<

—O OUTPUT
8 7 6 5

DS75453
b
I 2* 3 4
DS005824-51
H

[

DS005824-52

FIGURE 22. In-Phase Detector
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Physical Dimensions inches (millimeters) unless otherwise noted

_ 0.189-0.197
" (4.800—5.004)
»B 7 ] 5
B 4% 5 # # 886-3-5753170
. U 0.228 - 0.244
W4 7] W (1iff) 86-21-54151736 {5.791=6.198)
; > o NN 0.010 yax
Ji: 4 7 -5 41) 86-755-83298787 p )(0.25::)
Http://www. 100y. com. tw H Hﬁ—t
LEADND. 1/ ! 4 ) T
IDENT e
0.150—-0.157
(3.810—3.988)
0.010-0.020 4. 0.053—0.069
250508 | r- (1.346-1.753) 0.004—0.010
8° MAX TYP + N
ALL LEADS {0.102— uzs4)
\ i—* SEATING
000 A f ? + REANE
0.008-0.010 O s 201 ) g5 uma 0.020
Pmaozms LUEARTIS ) | 00160050 0.356) Tz > (u 356 — usua;m
TYP ALL LEADS (0-406-1.270) e 0.008 1yp
TYPALL LEADS (0.203) MOBA (REV H)

SO Package (M)
Order Number DS75451M, DS75452M, DS75453M
NS Package Number MO8A

0.373—0.400
(9.474—10.16)
0.090
s (2.286)
0082 o 8l [7] [6] [5] 0.032 +0.005
(2.337) ~ L ) (0.81310.127)
PIN NO. 1 IDEN ~®' ) 20t u005 RAD
- 1IDENT / (6.35+0.127)
AN 3510, PIN NO. 1 IDENT
oPTIONT L® v e
80 [l [2] [3] [4
=2 MIN  |—-— 0. 040
(1.112) 0030 .\ {1.016) TYP—>| ’<— \\sa OPTION 2
0.300—0.320 (0.762) D) —»] <_(0T91] 0.145-0.200
> e2—s128 [ ¢ 200 11— fam : (3.683—5.080)
N I ¢ A L 0.130+0.005 1
o (3.302%0.127) \
1‘ 0.125—0.140 ?
95°+5° 0125 0.180
b5 065 (3.175—3.556) o
0.009—0.015 | @ary 160 90° +4° {0.508)
(0.229-0.381) DIA TYP MIN
+0.040 NOM L 0.018 £0.003
0325 _o'095 (0457 £0.076)
(s 255 +1.016 J ol ||| o.100+0.010
: -0.331) (2.540+0.254)
0.045+0.015
1.143%0.381
( ) 0.060
0.050 ’ (1.524)
—_—
(1.270) ~— NOBE (REV F)

Molded Dual-In-Line Package (N)
Order Number DS75451N, DS75452N, DS75453N
NS Package Number NOSE
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