MNational

Semiconductor

DS55461/2/3/4,DS75461/2/3/4
Series Dual Peripheral Drivers

General Description Features

The DS55461/2/3/4 series of dual peripheral drivers are B 300 mA output current capability

functionally interchangeable with DS55451/2/3/4 series ® High voltage outputs

peripheral drivers, but are designed for use in systems that  m No output latch-up at 30V

require higher breakdown voltages at the expense of slightly g Medium speed switching

slower switching speeds. Typical applications include power g iyt flexibility for varied applications and choice of

drivers, logic buffers, lamp drivers, relay drivers, MOS driv- logic function

T e yomee os7oses, oot/ 5 LT CoTPAI de-cled s
- : > m Standard supply voltages

DS75463 and DS55464/DS75464 are dual peripheral AND, 1 9

NAND, OR and NOR drivers, respectively, (positive logic)

with the output of the logic gates internally connected to the

bases of the NPN output transistors.

Connection Diagrams (bual-in-Line and Metal Can Packages)
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At B1 Y1 GND Al B1 Y1 GND Al 1] Y1 GND Al 81 vt GND
TL/F/5825-1 TL/F/5825-2 TL/F/5825-3 TL/F/5825-4
Top View Top View Top View Top View

Order NumberDS55461J-8, Order NumberDS55462J-8, Order NumberDS55463J-8, Order NumberDS55464J-8,
DS75461J-8 or DS75461N DS75462J-8 or DS75462N DS75463J-8 or DS75463N DS75464.4-8 or DS75464N
See NS Package Numbers JOBA or NOSE

TL/F/5825-5 TL/F/5825-6 TL/F/5825-7 TL/F/5825-8
Top View Top View Top View Top View
Pin 4 is in electrical contact Pin 4 is in electrical contact Pin 4 is in electrical contact Pin 4 is in electrical contact
with the case. with the case. with the case. with the case.
Order Number Order Number Order Number Order Number

DS55461H or DS75461H DS55462H or DS75462H DS55463H or DS75463H DS55464H or DS75464H
See NS Package Number H08C
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Absolute Maximum Ratings (Nots 1)

If Military/Aerospace specified devices are required,
Semiconductor Sales

Storage Temperature Range

—65°C to +150°C
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Q please contact the National Lead Temperature (Soldering, 4 seconds) 260°C
8 Office/Distributors for avallabllity and specifications.
S | Sueply Voltage (Note 2) v Operating Conditions
t’B Input Voltage 5.5V Min Max Units
o Inter-emitter Voltage (Note 3) 5.5V Supply Voltage (Vo)
~ DS5546X 4.5 55 v
N Output Voltage (Note 4) DS7546X 4.75 5.95 Vv
g DS55461/DS75461, DS55462/DS75462, 35V : i
0 DS55463/DS75463, DS55464/DS75464 Temperature (T)
P~ DS5546X —55 +125 °C
8 Qutput Current (Note 5) DS7546X 0 +70 oC
= DS55461/DS75461, DS55462/DS75462, 300 mA
s DS55463/DS75463, DS55464/DS75464
by 4 Maximum Power Dissipation* at 25°C
‘Il\, Cavity Package 1080 mw
a Molded Package 957 mwW
S TO-5 Package 760 mw
©w *Derate cavity package 7.3 mW/°C above 25°C; derate molded package 7.7
g mW/°C above 25°C; derate TO-5 package 5.1 mW/°C above 25°C.
A
Q | Electrical Characteristics
8 DS55461/DS75461, DS55462/DS75462, DS55463/DS75463, DS55464/DS75464 (Notes 6 and 7)
<
g Symbol Parameter Conditions Min | Typ | Max | Units
Q| Vm High Level Input Voltage | (Figure 1) 2 v
Sl Low Level Input Voltage | (Figure 1) 0.8 \
e
g V) Input Clamp Voltage Vec = Min, || = —12mA -1.2|—-15 A"
(721 =
Q VoL Low Level Output Voltage DS55461, Vi = 0.8V loL = 100 mA 0.15 | 05 v
o loL = 300 mA 036 | 0.8 \%
<t =
B DS55462, Viyy — 2V loL = 100 mA 016 | 05 | Vv
8 loL = 300 mA 035 08 | V
DS55463, Vi, = 0.8 loL = 100 mA 018 | 05 | V
loL = 300 mA 039 | 08 | V
DS85464, Viyy = 2v |lOL = 100mA 017 | 05 | V
Voo = Min, (Figure 1) loL = 300 mA 038 | 08 v
DS75461,Vi| = 0.8V loL = 100 mA 015 | 0.4 '
loL = 300 mA 036 | 07 | Vv
DS75462, Vi = 2v | oL = 100mA 016 | 04 | Vv
loL = 300 mA 035 ]| 07 v
DS75463, Vi = 0.8V loL = 100 mA 0.18 | 0.4 \
loL = 300 mA 039 07 | Vv
DS75464, Vi = 2V loL = 100 mA 0.17 | 0.4 \%
loL = 300 mA 0.38 | 0.7 \Y
loH High Level Output Current gzggjg; 300 A
VIiH = 2V
DS75461,
Ve = Min, Voy = 35V, DS75463 100 | wA
(Figure 1)
o 0 | s
ViL = 0.8V
DS75462,
DS75464 100 | kA
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Electrical Characteristics
DS55461/DS75461, DS55462/DS75462, DS55463/DS75463, DS55464/DS75464 (Notes 6 and 7) (Continued)

Switching Characteristics
DS55461/DS75461, DS55462/DS75462, DS55463/DS75463, DS55464/DS75464 Vo = 5V, Ta = 25°C

Symbol Parameter Conditions Min Typ Max Units

O
[72]
17
a
C-3
=4
Symbol Parameter Conditions Min | Typ Max Units B
Iy Input Current at Maximum Vce = Max, V| = 5.5V, (Figure 3} 1 mA 8
Input Voltage 2
-3
K High Level Input Current Vee = Max, V| = 2.4V, (Figure 3) 40 BA Q
I Low Level Input Current Ve = Max, V| = 0.4V, (Figure 2} -1 -1.6 mA g
lccH Supply Current DS55461/ §
_ DS75461, 3
Vi = 5V DS55463/ 8 11 mA g
Vee = Max, Outputs DS75463 gl"
High, (Figures 4 and 5) g:?gizzl 13 17 mA g
V) = ov b4
DS55464/ =
DS75464 “ 8 mA g
o
loaL Supply Current ggg::: / 51 76 mA 3
V) = 0V 2
De7sess o |7 | m @
Voc = Max, Outputs o
Low, (Figures 4 and 5) gg?::g:/ 65 76 mA §
V| =5V S
DS55464/
DS75464 72 85 mA g
Y
N
w
S
Q
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tPLH Propagation Delay Time, DS55461/
Low-To-High Level Output DS75461,
DS55463/

lo = 200 mA, G = 15 pF, R = 500, | D5/5463
(Figure 6) DS55462/
DS75462,
DS55464/
DS75464

45 55 ns

50 65 ns

tPHL Propagation Delay Time DS55461/
High-To-Low Level Output DS75461,
DS55463/

lo = 200 mA, G, = 15 pF, R, = 50@, | Do/2463
(Figure 6} DS55462/
DS75462,
DS55464/
DS75464

30 40 ns

40 50 ns
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Switching Characteristics
DS55461/DS75461, DS55462/DS75462, DS55463/DS75463, DS55464/DS75464 Vo = 5V, Ta = 25°C (Gontinued)

Note 4: This is the maximum voltage which shoud 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 specitied min/max limits apply across the —55°G to + 125°C temperature range for the DS44XXX series and across the 0°C to +70°C
range for the DS75XXX series. All typicals are given for Voc = +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 othewise noted. All values shown as
max or min on absolute value basis.
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; Symbol Parameter Conditions Min Typ | Max | Units
:‘#; trLH Transition Time, Low-To- DS55461/ 8 20 ns
a High Level Output DS75461

e DS55462/ 12 25 ns
g le = 200 mA, C_ = 15 pF, R = 508, DS75462

= (Figurs 6) DS55463/ 6 | 25 | ns
Y DS75463

Q DS55464/ 2 | 20 | ns
prs DS75464

<<

8|ty Transition Time, High-To- DS55461/

N 1 0

% Low Level Output DS75461 0|2 ns
; DS55462/

©

g ip = = 200mA, C_ = 15pF, R = 5010, g:zg:gi’/ 16 20 ns
§ (Figure 6) DS75464

-~ DS55463/

[503

8 DS75463 10 25 ns
ul'o, VoH High-Level Output Voltage | Vg = 30V, I = 300 mA, (Figure 7) Ve —10 mv
2 After Switching S

a Note 1: “Absoulte Maximum Ratings” are those values beyond which the satety of tha device cannot be guaranteed. Except for “Operating Temperature Rangs”
0 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
< aperation.

s’) Note 2: Voltage values are with respact to network ground terminal unless otherwise specified.

8 Note 3: This is the voltage b 1 two emi of a multipl itter transistor.
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Schematic Diagrams

DS55461/DS75461

O Vee

GND
TL/F/5825-9

DS55462/D875462

O Vee

GND
TL/F/5825-10
DS55463/DS75463
4 Q Vec
a :’ 1.6k :; 4k 1o
< <
Ot :}J
Y
[Xe 4
4 >
A <
> 1k
S 500
& o— 9—Q GND
TL/F/5825-11
Raesistor values shown are nominal.
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= | Schematic Diagrams (continued)
e
8 DS55464/DS75464
R -Q Ve
©
<
D L3
~
[72]
Q
A
8
>
N~ (Lo, 4
(n Y
Q
-
©
S y ¥
[
a
=S @——O GND
g TL/F/5825-12
g Resistor values shown are nominal.
B
Q! Truth Tables (H = nightevel, L = low level)
]
g DS55461/DS75461 DS55462/DS75462 DS55463/DS75463 DS55464/DS75464
5 Al|B Y A|B Y A|B Y A v
g L L L (ON State) L L H (OFF State) L L L (ON State) L L H (OFF State)
N L | H| L(ONState) L | H | H(OFF State) L | H | H(OFF State) L | H| L(ON State)
£ H | L | L(ON State) H | L | H(OFF State) H | L | H(OFF State) H | L | L(ON State)
§ H H H (OFF State) H H L (ON State) H H H (OFF State) H H L (ON State)
o -
g DC Test Circuits
g Voo V§;
3 a5V SEE AB
Q fou v NOTES cacurr |y
CIRCUIT SEE on ) UNDER =0 DPEN
Vin TEST UNDER | TEST v, o__‘L ]n al Test
Vi TABLE g| TEST TABLE ‘\m -

I

H—

L

Note 1: Each input is tested separately.
Note 2: When testing DS55463/DS75463 and DS75464, input not under

=
IH
1

TL/F/5825-14
TL/F/5825-13

Input Output test is grounded. For all other circuits it is at 4.5V.
Circuit Under | Other FIGURE 2. V), i,
Test Input | Apply | Measure
DS55461 ViH Vin Vo IoH b5
ViL Veo loL Vou b A g ?
DS55462 ViH ViH loL Vour Vi Ot
¢
viL Vec VoH toH prit e LED—
DS55463 VIH Gnd VoH loH 8,A TEST
ViL ViL loL VoL |
DS55464 VIH Gnd |o|_ VOL — ;
ViL ViL VoH loH - -

TL/F/5825-15

Each input is tested separately. Each input is tested separately.

FIGURE 1. Vi, ViL, loH: VoL FIGURE 3. , Iy
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DC Test Circuits (Continued)

Vee OPEN

TL/F/5825-16 TL/F/5825-17
Both gates are tested simultaneously. Bath gates are tested simultaneously.
FIGURE 4. Icch, IccL for AND, NAND Circuits FIGURE 5. Icch, IccL for OR, NOR Circuits
Switching Characteristics
INPUT 24v oV
3
—— i
DSS5461
DS65462

!
L

&

ouTPUT
PULSE
GENERATOR _ CIRCUIT
(NOTE 1) UNDER
] TEST
C,=15pF

I (NOTE 2)
Fosssass 1 | GNo Jsve
DS55454 |
I <= = -

0.4V
TL/F/5825-18
Note 1: The pulse generator has the following characteristics:
PRR = 1 MHz, Zoyr = 500,
Note 2: C|_inciudes probe and jig capacitance.
— <50ns <10ns
dov
90% Z 90%
INPUT
psssapr 1SV 15v
DS55463
10%
N 10Y 10% A ov
D.5us
I—<— <8.0ns —-——1 r—— <10ns
3.0v
80% 90%
INPUT
D$55462 1.5V 1.5V
0555464
10% 10% ov
e tppL LT
V
0% Y 50% on
ouTPUT 0% 50%
10% 10%
7 Vou
TruL trw

TL/F/6825-19
FIGURE 6. Switching Times of Complete Drivers
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Switching Characteristics (continued)

Vg =30V
INPUT 24v 5V
o
o 2mH
1N3064
f ! 65
DS$55451
D$55452
L ) —a—O QUTPUT
PULSE
GENERATOR '§ CIRCUIT
{NOTE 1) UNDER
TEST
(NOTE 2)

— C,_ =15pF

I “T> note2)
DS55453 GND  [SUB
DS55454 {
I =< X
<5m

INPUT .
psssag 1BV :
DS65463 l 10% 10% ov

TL/F/5826-20

DS55461/DS55462/DS55463/DS55464/DS75461/DS75462/DS75463/DS75464

40us
fe—x5ns —] ‘— <tons
v
INPUT B0% % ‘
DSE5462
DSa40s 15V 15V
10% 10% ov
Vou
ouTPUT \
VoL

TL/F/5825-21
Note 1: The pulss generator has the following characteristics:
PRR = 1.25 kHz, ZoyT = 50.
Note 2: C_includes probe and jig capacitance.

FIGURE 7. Latch-Up Test of Complete Drivers
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