National
Semiconductor

Peripheral/Power Drivers

DS55460/DS75460 Series Dual Peripheral Drivers

General Description

The DS55460/DS75460 series of dual peripheral drivers
are functionally interchangeable with DS55450/
DS75450 series peripheral drivers, but are designed for
use in systems that require higher breakdown voltages
than DS55450/DS75450 series can provide at the ex-

The DS55461/DS75461, DS55462/DS75462, DS55463/
DS75463 and DS55464/DS75464 are dual peripheral
AND, NAND, OR and NOR drivers, respectively, {posi-
tive logic) with the output of the logic gates internally
connected to the bases of the NPN output transistors.

pense of slightly slower switching speeds. Typical appli-
cations include power drivers, logic buffers, lamp drivers,
relay drivers, MOS drivers, line drivers and memory
drivers.

Features

® 300 mA output current capability
High voltage outputs

No output latch-up at 30V
Medium speed switching

SeUaS 09175.S0/09¥55SA

The DS55460 and DS75460 are unique general-purpose
devices each featuring two standard 54/74 series TTL A \
gates and two uncommitted, high current, high voltage, of logic function

NPN transistors. These devices offer the system designer ® TTL or DTL compatibie diode-clamped inputs
the flexibility of tailoring the circuit to the application. ® Standard supply voltages

Circuit flexibility for varied applications and choice

Connection Diagrams {Dual-In-Line and Metal Can Packages)
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Order Number
DS55460J, DS75460J, or DS75460N
See NS Package J14A or N14A
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Ordar Number DS55464J-8, ™
DS75464J-8 or DS75464N-8
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Order Number DS55461J-8,
DS75461J-8 or DS75461N-8
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TOP VIEW
Order Number DS55462J-8, * Order Number DS554634-8,
DS75462J-8 or DS75462N-8 DS75463)-8 or DS75463N-8
- See NS Package JOBA or NOBA
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TOP VIEW
Pin 4 is in slectrical contact with the cas.
Order Number

GND
TOP VIEW TOP VIEW
Pin 8 is in wlectrical conmet with the case.

Order Number

TOP VIEW
Pin 4 is in electrical contact with the cate.
Order Number

DS55464H or DS75464H

Pin 4 11 in electrical contact with the casa.

Order Number
DS55461H or DS75461H DS55462H or DS75462H DS55463H or DS75463H

See NS Package HO8BC
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2]
2 | Absolute Maximum Ratings ow 1) Operating Conditions (Note 7)
O MIN  MAX  UNITS
CD Supply Voltage (Note 2) v Supply Voltage (Vcg)
Input Valtage 5.5V DS5546 X 4.5 5.5 A\
8 Inter-emitter Voltage (Nate 3} 5.5V DS7546X 4,75 5.25 A\
< Vc-to-Substrate Voltage Temperature (TA)
(Yo DS55460/DS75460 aov DS5546X 55 +125 °c
N Collector-ta-Substrate Voltage DS7546X 0 +70 °c
N DS55460/DS75460 aov
c Collector-Base Voltage
S— DS55460/D575460 40V
o Cotlector-Emitter Voltage £ Jr 0 EeEgq e
© DS55460/DS75460 (Note 4) 40v }]}f} ’lit}f jj JH H’ 886-3-5753170
Hl el r o
m= p355460/DS75460 {Note 5) 258V H 1: 4“?_ }J iu j’[ I ,f:ﬂ 86-21-34970699
w Emitter-Base Voltage
. -l BT e P -
77 DS55460/DS75460 5v i 4% 1 B (1) 86-755-83298787
Q Output Voltage (Note 6)
DS55461/D575461, DS55462/DS75462, 35V Htt p: www. 100y. com. tw
DS55463/DS75463, DS55464/DS75464 -
Collector Current (Note 7)
DS55460/DS75460 300 mA
Output Current {Note 7)
DS55461/DS75461, DS55462/DS75462, 300 mA
DS55463/DS75463, DS55464/D575464
Continuous Total Dissipation 800 mW
Storage Temperature Range —65°C to +150°C
Lead Temperature {Soldering, 10 seconds) 260°C
Electrical Characteristics
DS55460/DS75460 (Notes 8 and 9)
PARAMETER CONDITIONS [ min | 7YP mMaxX | UNITS
TTL GATES
Vin High Level Input Voltage {Figure 1) . 2 A%
Vi Low Level Input Voltage (Figure 2} 0.8 v
V, Input Clamp Voltage Vee = Min, | =—12mA, (Figure 3) -1.2 -15 v
Vo High Level Output Voltage Vee = Min, V, =0.8V, lgy = —400uA, (Figure 2} 24 33 v
VoL Low Level Output Voltage Vee =Min, Vi, = DS55460 025 05 Vi
2V. loL = 16mA, = 60 0.25 04 v
(Figure 1) : 1
N Input Current at Maximuem Vee =Max, V, = Input A 1 mA
Input Volitage 5.8V, (Figure 4) Input G 2 mA
('™ High Level Input Current Vec =Max, V| = fnput A 40 HA
2.4V, (Figure 4) tnput G 80 HA
LI Low Level input Current Vee =Max, V, = tnput A -1.6 mA
0.4V, (Figure 3) Input G -3.2 mA
tos Short Circuit Qutput Current Vee = Max, (Nate 10), (Figure 5/ -18 —35 —55 mA
lcen Supply Current Ve =Max, V, =0V, Outputs High, (Figure 6} 2.8 4 mA
lccL Supply Current Ve = Max, V| =6V, Qutputs Low, (Figure &) 7 1 mA
QUTPUT TRANSISTORS
Visr)ceo Collector-Base Breakdown Ic = 100uA, g =0 40 v
Voltage
Vigricer Collector-Emitter Breakdown Ic = 100uA, Rge = 5002 40 v
V@ericeo Voltage Ic =10mA, ig =0 (Note 12} 25 v
Vigrieso Emitter-Base Breakdown 1g = 100uA, Ic=0 5 v
Voltage
hee Static Forward Current ey lc = 100 mA 25
Transfer Ratio DS55460, 7, =25°C Ic =300 mA 30
I = 100 mA 10
DS55460, To=-55°C (=<
Veg = 3V, A Ic = 300 mA 15
(Note 12) o |lc=100mA 25
DS75460, To=25
AT25C Ic =300 mA 30
ic = 100 mA 20
DS75460, T5= 0° =
R Ic = 300 mA 25
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Electrical Characteristics bss5460/Ds75460 (Continued)
PARAMETER CONDITIONS MIN TVP MAX UNITS
\ Base-Emitter Volt Ilg =10 mA,
8E ase-Emitter Voltage 8 m 085 12 v
Ic = 100 mA
DS55460
Ig =30 mA, ) 14 v
I = 300 mA \ o
(Note 12] 1= 10mA, n
Ic = 100mA 085 ! v ~J
DS75460 <
lg = 30 mA, ; > Y
Ic =300 mA i
Vv Collector-Emitter Saturati | 10 mA,
CEISAT) or-Emitter Saturation B mA, 0.25 gs v
Voltage lc = 100 mA
DS55460
le = 30mA, 0.45 0.8 v
{Note 12) :C Z ?go ";A . 8
BT ST 0.25 0.4 v ]
DS76460 Ic = 100 mA (7}]
1g =30 mA,
o - 300 mA 0.45 0.7 v

B 4 H # # 886-3-5753170
WEHE 77 (B3P 86-21-34970699
JUk 4 ) ML () 86-755-83298787
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Switching Characteristics
DS55460/DS75460 Ve =5V, T, = 25°C

PARAMETER CONDITIONS MIN TYP MAX UNITS
teLn Propagatian Delay Time, Low- A, = 4009, TTL Gates Only, (Figure 12} 22 ns
To-High Level Dutput C =15pF R, =50Q, Ic ®200mA, Gates and 45 65

Transistors Combined, (Figure 14) N
telL Propagation Delay Time, High- R =400Q, TTL Gates Only, (Figure 12) 8 ns
To-Low Level Output C_=15pF R, =509, lc = 200 mA, Gates and Ve o

Transistars Combined, (Figure 14} N ns
trin Transition Time, Low-To-High €, = 15pF, R =500, Ic =200 mA, Gates and Transistors 10 20
Levet Output Combined, (Figure 14) ns
TrmL Transition Time, High-To-Low C, = 15pF, R, =508, Ic =200 mA, Gates and Transistors 10 2
ns
Level Qutput Combined, {Figure 14)
Vou High Level Output Valtage Vg =30V, |c~300mA, Rge = 50082, (Figure 15} Vg-10 mVv
After Switching
ty Delay Time lc = 200 MA, lg(y) = 20 MA, lg = ~40 mA, 10 ns

Vgeore) = 1V, C_ =16 pF, R, = 5052, (Note 13),
(Figure 13}
T, Rise Time e = 200 mA, lggy) =20 mA, ig; = — 40 mA, 16 ns
Vgetorry = -1V, €, = 15 pF, R, = 5OQ. (Note 13),
(Figure 13)

tg Storage Time e =200 mA, lg(y; = 20 A, gz = 40 mA, 23 ns
Vaeorr) =1V, C_ = 15pF, R, =508, (Note 13},
(Figure 13)

t Fall Time I = 200 MA, lg1, = 20mA, gz = ~40 mA, 14 ns
Vgeore = 1V, C_ = 16 pF, AL = 500, INote 13},
(Figure 13)
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723
2 | Electrical Characteristics
(7] DS55461/DS75461, DS55462/DS75462, DS55463/DS75463, DS55464/DS75464 (Notes 8 and 9)
PARAMETER CONDITIONS MIN TYP MAX UNITS
8 U™ High Leve! Input Voltage (Figure 7) 2 \Y
3 Vi Low Level Input Voltage {Figure 7) 0.8 \2
h Vv, Input Clamp Voltage Vee =Min, |, =—12mA -1.2 -1.5 v
U) v L Level Qutput Voltage ] = 100 mA 0.15 0.5 Vv
o oL v Bevel DutiiNg DS55461, V, = 0.8V Ok UL
lo; = 300 mA 0.36 0.8 \
| =100 mA 0.16 05 \4
DS55462, V,,=2V 2L - .
lor = 300 mA 0.35 0.8 v
I =100 mA 0.18 0.5 Vv
DS55463, V, =0.8V [ i
TS I, = 300 mA 0.39 0.8 v
lo, = 100 mA 0.17 0.5 v
h B . DS55464, V=2V
n Ve = Min,(Figure 7) lo, = 300 mA 0.38 0.8 \4
1o, = 100 mA 0.15 0.4 v
DS$75461, V| =0.8V
C o lo, = 300 mA 0.36 0.7 v
! =100 mA 0.16 0.4 v
DST5462, Vy=2v |2k o
loL = 300 mA 0.35 0.7 Vv
i =100 mA 0.18 0.4 \4
DS75463, v, =0.8V |-2& A
I, = 300 mA 0.39 0.7 v
oo = 100 mA 0.17 0.4 v
DS75464, V=2V
loL =300 mA 0.38 0.7 A\
lon High Level Output Current DS55461, 300 uA
DS55463
Vi, = 2V
DS75461, 100 A
Vee = Min, Vo = DS75463 s
3BV, (Figure 7} D: 462,
g S55: 300 uA
DS55464
V, =08V
DS75462,
100 HA
DS75464
I, Input Current at Maximum Vee = Max, V, = 5.5V, (Figure 9) 1 mA
input Voltage
- . LIT™ High Level Input Current Vee = Max, V, =24V, (Figure 9} 40 uA
[T Low Level Input Current Vee = Max, V=04V, (Figure 8) -1 -1.6 mA
lecn Supply Current DS55461/
D 1
V, =5V 575461, 8 1 mA
DS55463/
DS75463
Vce = Max, Outputs
. . DS55462/
High, (Figure 11} 13 17 mA
DS75462
0 2kad DS55464/
14 19 mA
DS75464
| | 54
ceu Supply Current DS55461/ &1 7% ey
DS75461
v, =0V
DS55463/ 63 26 mA
DS75463.
Ve = Max, Outputs
Low, (Figure 11) N 65 76 A
it DS75462 T
V, = 5V
DS55464/ 72 85 A
’ m.
DS75464
B 4% 5 # # 886-3-5753170
o A O T
JUE 4% J WL F- (i) 86-21-34970699
N e v P -
JPE 45 17 L (55 91) 86-755-83298787
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Switching Characteristics
DS55461/DS75461, DS55462/DS75462, DS55463/DS75463, DS55464/DS75464 Ve =5V, T = 25°C

PARAMETER CONDITIONS MIN TYP MAX UNITS

toLn Propagation Delay Time, DS55461/

Low-To-High Level Output DS75461,
DS55463/
lo =200mA, C_ =15pF, R = 5052, DS75463
(Figure 14} DS55462/
DS75462,
DS65464/
DS75464

45 65 ns

50 65 ns

topL Propagation Delay Time, DS55461/

High-To-Low Level Output DS75461,
DS65463/
o ®200mA, C_=15pF, R_ =500, DS75463
{Figure 14} DS55462/
DS75462,
DS55464/
DS75464

30 40 ns

sauss 0915.50/09¥55SA

40 50 ns

tyLH Transition Time, Low-To- A DS55461/
High Level Output DS75461
DS§55462/
o =200 mA, C_=16pF, R, =500, DS75462
(Figure 14} DS55463/
D575463
DS55464/
DS75464

12 25 ns

12 20 ns

tTHL Transition Time, High-To- DS55461/
Low Level Qutput DS75461
DS55462/
Ig =200mA, C_=15pF, R = 5082, DS75462,
(Figure 14) DS55464/
DS75464
DS55463/
DS75463

10 20 ns

Vou High-Levei Output Voltage Vg = 30V, ) =300 mA, (Figure 15) Vg—10 mvV
After 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 iimits. 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: This is the voltage between two emitters of a multiple-emitter transistor.

Note 4: This value applies when the base-emitter resistance {RgE) is equal 1o or less than 500 Q.

Note 5: This value applies between 0 and 10 mA collector current when the base-emitter diode is open circuited.
Note 6: This is the maximum vaoltage which should be applied to any output when it is in the “OFF" state.

Note 7: Both halves of these dual circuits may conduct rated current simultaneously; however, power dissipation averaged over a short time inter-
val must fall within the continuous dissipation rating.

Note 8: Uniess otherwise specified min/max limits apply across the —55° C to +125°C temperature range for the DS55460 series and across the 0°C
1o +70°C range for the DS75460 series. All typicals are given for Voo = +6V and Tp = 25°C.

Note 9: All currents into device pins shown as positive, out of device pins as negative, all voltages referenced to ground uniess otherwise noted. All
values shown as max or min on absolute value basis.

Note 10: Only one output at a time should be shorted.

Note 11: For the DS55460/DS75460 only, the substrate (pin 8) must always be at the most negative device voltage for proper operation.
Note 12: These parameters must be measured using pulse techniques. ty = 300us, duty < 2%.

Note 13: Applies to output transistors only.

B 4% 5 # #} 886-3-5753170
WE4E H (i) 86-21-34970699
JUk 4 BG4I 86-755-83298787
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Schematic Diagrams

DS55460/DS75460

Http:

B 4% 5 # # 886-3-5753170
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DS55461/DS75461

DS55460/DS75460 Series
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Resistor values shown are aominal.

1%
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O GND

O vee
A\
A O
8 Ond
. <O GND
Resistor values shown are nominal
DS55462/DS75462
—QOVec
v
> 500
‘P
. -OGND

Resistor values shown are nomunal

DS55463/DS75463 DS55464/DS75464
O Veo O Ve
>
ax ;: 1.6k 5: a 10 a
A O—4
A O—4 :Dj-ﬁ M [Xe v
[Xe,
! L _ %
QW s
T > *D
+ O GND —O GND
Resistor valwes shown are nominal. Resistor values shown aee nommal.
Truth Tables (H = high level, L = low level)

DS55461/DS875461 DS65462/DS75462 DS55463/DS75463 DS55464/DS75464
A B Y A B Y A B Y A B Y
L L L {ON State} L L H {OFF State) L L L (ON State) L L H (OFF Statel
L H L (ON State} L H H (OFF State) L H H (OF F State) L H L (ON State}
H i 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 Statej H H H (OFF State) H H L (ON State|
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DC Test Circuits

B 4% Hh # # 886-3-5753170
JHE 4 M- (i) 86-21-34970699
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Both inputs are tested simultaneously.

FIGURE 1.V, VoL

Each input is tested separately.

FIGURE 4. I}, 1y

Voo

Vee

=
Q
2

Each input is tested separately.

FIGURE 2. Vy, VoH

Each gate is tested separately

FIGURE 5. Igg

Vs cRcuit |y SEE O Vou
TEST UNDER TEST
Va TABLE | | TEST TABLE Jou
Vou
= = + L
INPUT OUTPUT
THER
CIRCUIT UNDER ?NPUT
TEST APPLY MEASURE
DS65461 Vi Vin Vou tod
V\L VCC ’OL VOL
DS55462 Viu Vik lou Vou
Vi Vee Vou low
DS55463 Vin Gnd Vou Yom
Vi Vie loL Voo
DS55464 Vin Gnd loL Voo
V\L VlL VOH IOH

Ench input is tested sparately.

Veo
b I W)
e
" creuit |y
UNDER  |=—O OPEN
gA] TEsT

Each input & tested ssparataly.

FIGURE 9. I}, Iy

FIGURE 7. Vi, VL. IQH- VOL

Vee OPEN

Both gates are tested simultanecusly.

FIGURE 10. igcy. iccy for

AND, NAND Circuits

GPEN

Each input is tested separately.

FIGURE 3. V|, I,

Both gates are tested simultaneously

FIGURE 6. Icch. lccL

Ve
asv see s 28 ?
NoTES CIRCUIT

Y

[N UNDER  |—O oPeN
-

V.o ]l,A TEST

)

Ve

L

Note 1: Each input in tested separately.
Note 2: Whan test
ingut not under test .
For bl other circuits it is at 4.5V.

IR

FIGURE 8. Vy, Ij_

b Il D |

Both gates ars tested simuiteneausly.

FIGURE 11.4ccH. IccL for
OR, NOR Circuits
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.=“’ Switching Characteristics
w <Sns <10ns
INPUT 24V Vo OUTRUT 5V w
0%
R, = 400 INPUT 15V
“All dindes are 1N3064 10% 10% l
PULSE 1 o
GENERATOR .50 } oL
NOTE 1
[ (NOTE 1) R\ -ger - Vo
(D T (NOTE2) "
n = = ouTPUT v 5V
Vou
Note 1: The pulse generator has the following characteristics. PRR = 1MHz, Zguy = 502
Note 2: T include probe and jig capacitance.
! FIGURE 12. Propagation Delay Times, Each Gate {(DS55460 and DS75460 Only)
n 10v 0.3
o
v
INPUT 90%
INPUT 1.5V
S —
ouTPUT el o
<5m L <5ns
PULSE 1
GENERATOR - 159F
WOTE 1) {NOTE 2, t —-lf»i
0.0F 3 0%
ouTPUT
= = 90% Sox
Note 1: The pulse generator hes the followang characteristics: duty eycle < 1%, Zouy = 5022
Note 2: C, includes prake and jig capacitance.
FIGURE 13. Switching Times, Each Transistor (DS55460 and DS75460 Oniy}
<50ns
INPUT 24v wv
INPUT
0S55460 1.5V
555461
0565463
SN ‘ %
QA
D$55460 < 0.5us
555461 50
0855462 I—-s Qs
—_ 4 ouTPUT
PULSE [
GENERATOR CIREUIT INPUT
{NOTE 1) UNDER D$55462 1.5¥
TEST DSE5464
P—1 ivoTe 1) - 150F %A | 10% ov
Shore o [S——
M osssans ¥ | 6N |sun
0555464 v
| 0% W%
<= = \|& !
= = = = ouTPUT 50% son A |
0.4v !
i
Nota 1: The has tha faklowing PRR = 1 MHz, Zouy ~ 502 1 wy Vou
Note 2: Whan testing 0555460 or DS75450, connect output Y to transistor base nd yround the substrate terminal.
Nate 3: G includes probe sed jip capacitance. true trow
FIGURE 14. Swi g Times of Compl Drivers
V=30V <ons '——g‘ﬂns
w
NPy 90% o
0555460
WeUT 24V SV e L 1.8V
10% 1
2mK 0555463 | 0% ov
1N3084 a0
‘ il —] | —<tom
W
NP 3 )
DS55460 b3 Dsssens
DS55461 > DSE6464 15v 1.5V
556462
—1 ouTPUT 0% W v
CIRCUIT
) UMDER Vou
| TEST
1 moren ourPuT
T = 15pF
{NOTE 3}
Mosssaes 1 | 6o |sue Vou
DS55468 Nom 1: The pulse generator has the followiog cheracteristics: PRR = 12.5 kHz, Zour = 50%2.
| Nots 2: When testing DS5545 or DST546D, connect output ¥ to trensistor base with a 50012 resistor from there t0 ground,
[ S N and grouni the substrats terminal.
v = = = = Nots 3: €, includes probe and jig capacitance.
FIGURE 15. Latch-Up Test of Complete Drivers
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