INTERFACE SERIES 55470/75470
o ciREMTS DUAL PERIPHERAL DRIVERS

BULLETIN NO. DL-S 12369, MARCH 1976 — REVISED AUGUST 1877

PERIPHERAL DRIVERS FOR
HIGH-VOLTAGE, HIGH-CURRENT DRIVER APPLICATIONS

performance
e Characterized for Use to 300 mA

e High-Voltage Outputs

SUMMARY OF SERIES 55470/75470

LOGIC OF
g E PACKAGES
e No Output Latch-Up at 65 V (After v _DEVICE | compLETE circuIT
Conducting 300 mA) _/|_snesa70 anpt 3
. s SN55471 AND JG
e Medium-Speed Switching Vsnesarz NAND T
1 sN55473 OR JG
ease-of-design _ASK56474 NOR JG
A SN75470 ANDT 4N
e Circuit Flexibility for Varied Applications SN75471 |- AND JG,P
and Choice of Logic Function N 72 | . NAND JG, P
. . i\ 73 | OR JG,P
e TTL- or DTL-Compatible Diode-Clamped ¥ ey ~OR GP
Inputs
e Standard Supply Voltages twith output transistor base connected externally to

output of gate.

Available in Plastic and Ceramic Packages

description

Series 55470/75470 dual peripheral drivers are functionally interchangeable with Series 556450B/75450B and Series
55460/75460 peripheral drivers, but are designed for use in systems that require higher breakdown voltages than either
of those series can provide at the expense of slightly slower switching speeds than Series 55450B/754508 (limits are the
same as Series 55460/75460). Typical applications include logic buffers, power drivers, relay drivers, lamp drivers, MOS
drivers, line drivers, and memory drivers. Series 55470 drivers are characterized for operation over the full military
temperature range of —55°C to 125°C; Series 75470 drivers are characterized for operation from 0°C to 70°C.

The SN55470 and SN75470 are unique general-purpose devices each featuring two standard Series 54/74 TTL gates and
two uncommitted, high-current, high-voltage, n-p-n transistors. These devices offer the system designer the fiexibility of
tailoring the circuit to the application.

The SNB5471/SN75471, SN55472/SN75472, SN55473/SN75473, and SN55474/SN75474 are dual peripheral AND,
NAND, OR, and NOR drivers, respectively, (assuming positive logic) with the output of the logic gates internally
connected to the bases of the n-p-n output transistors.
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SERIES 55470/75470
DUAL PERIPHERAL DRIVERS

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)

SN55471 SN76471
SN55472 SN76472
SN55470 SNEB473 SN75470 $N75473 UNIT
SNE55474 SN75474
Supply voltage, Voc (see Note 1) 7 7 7 7 \'
Input voltage 5.5 5.5 5.5 5.5 \4
Interemitter voltage (see Note 2) 5.5 5.5 6.5 5.5 v
Vc-to-substrate voltage 40 40 v
Collector-to-substrate voltage - 70 70 \
Collector-base voltage 70 70 v
Coltector-emitter voltage (see Note 3) 70 70 \4
Collector-emitter voltage (see Note 4) 40 40 \
Emitter-base voltage 5 5 \
Oftf-state output voltage 70 70 \
Continuous coilector or output current {see Note 5) 400 400 400 400 mA
Peak collector or output current {t,y, < 10 ms, duty cycle < 50%, see Note 5} 500 500 500 500 mA
J package 1375 1025
Continuous total dissipation at {or below) JG package 1050 825
25°C free-air temperature (see Note 6) N package 1150 mw
P package 1000
Operating free-air temperature range —551t0 125 | —55 to 125 O0to 70 Oto 70 °C
Storage temperature range —6510 150 | —65t0 150 | 6510150 | -65t0 150 [ °C
Lead temperature 1/16 inch from case for 60 seconds J or JG package 300 300 300 300 °c
Lead temperature 1/16 inch from case for 10 seconds N or P package 260 260 260 260 °c

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

. This is the voltag two emitters of a multipl itter tr .

. This value applies when the base-emitter resistance (Rgg) is squal to or less than 500 Q.

. This value applies between 0 and 10 mA collector current when the base-emitter diode is open-circuited.

. Both halves of these dusl circuits may conduct rated current y: h . power i ion averaged over a short

time interval must fall within the continuous dissipation rating.

6. For operation above 25°C free-air temperature, refer to Dissipation Derating Curves in the Thermal Information Section, which
starts on page 11. In the J and JG packages, SN56470 through SN55474 chips are alloy-mounted; SN75470 through SN75474
chips are glass-mounted.

aObhWN =

recommended operating conditions (see Note 7)

SERIES 55470 SERIES 76470 UNIT
MIN NOM MAX [ MIN NOM MAX
Supply voltage, Voo 45 5 55 |4.75 5 5.26 \"
Operating free-air temperature, T, —55 125 0 70 | °cC
NOTE 7: For SN55470 and SN75470 only, the substrate (pin 8) must always be at the t-negative device voltage for proper operation.
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TYPES SN55470, SN75470
DUAL PERIPHERAL POSITIVE-AND DRIVERS

i SN65470 ...J
SChemat'c SN76470...JORN
vee DUAL-IN-LINE PACKAGE (TOP VIEW)
Vcc 2A 2Y 2B 2C 2E sus
' wilwaijnynliwojjsils
1A —W

1C + '

G suB ‘-—-(‘_'
2¢ 1Ha2H3Mal]{s]]|6][]7

G 1A 1Y 18 1c 1E GND

2A

positive logic: Y = AG (gate only)
2€ C = AG {gate and transistor}

GND

Resistor values shown are nominal.

electrical characteristics over recommended operating free-air temperature range (unless otherwise noted)

TTL gates
SN55470 SN756470
P R TEST CONDITIONS! UNIT
ARAMETE c MIN TYPE MAX [ MIN TYPE MAX
Vi4  High-level input voltage 2 2 v
ViL  Low-evel input voltage 08 08} V
Vik Input clamp voltage Vee = MIN, = —12mA -12 =15 -12 15| V
Vee = MIN, V=08V,
High | 24 3 24 33 v
VOH igh-level output voitage lon = =400 uA 3
Vee = MIN, ViH=2V,
3 Low-level output 0.2 . 0.2 04| V
oL Low-level output volitage loL = 18 mA 5 05 5
Input current at maximum input A 1 1
1 Voo =MAX, V=68V mA
' input voltage input G cc 1=5 2 2
input A 40 40 '
igh-| i Vee = MAX, V=24V A
{[IT¥) High-level input current TPt G cC 1=2 80 80 b
input A -1.6 -1.6
| -l Vee = MAX, V=04V A
1N Low-level input current out G cc 1=0 32 Y m
los Short-circuit output current§ Vee = MAX 48 -36 55 |-18 —35 55| mA
IccH Supply current, outputs high Vec = MAX, V=0 28 4 28 41 mA
iccL Supply current, outputs low Voo = MAX, V=5V 7 1 7 11 | mA

Y For conditions shown as MIN or MA X, use the appropriate value specified under recommended operating conditions.
FAlt typical valuesat Voc =B V., Ta = 28°C.
Not more than one output shoutd be shorted at a time.
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TYPES SN55470, SN75470
DUAL PERIPHERAL POSITIVE-AND DRIVERS

electrical characteristics over recommended operating free-air temperature range {unless otherwise noted)

output transistors

SN55470 SN75470
PARAMETER TEST CONDITIONST UNIT
MIN TYPi MAX | MIN TYPI mAX
V(BR)CBO Collector-Base Breakdown Voltage | Ic = 100 uA, 1g=0 70 70 v
v Collector-Emitter Ic=10mA, 1g=0, SeeNote8 | 40 40 v
=10mA, =0,
(BRICEO Breakdown Voltage ¢ B8
Collector-Emitter
v Ic=1001A, Rgg=500Q 70 70 \Y%
(BRICER Breakdown Voltage c ® BE
V(BR)EBQ Emitter-Base Breakdown Voltage |Ig=100uA, Ic=0 5 5 v
Vce=3V, Ic=100mA,
CE™S c m 25 25
Ta=25C
v =3V, Ic =300 mA,
! ce”~ ¢ m 30 30
h Static Forward Current TA=25"C See
FE Transfer Ratio Vece =3V, Ic =100 mA, |Note 8 10 20
TA =MIN
Vce=3V, Igc=300mA,
CE ¢ m 15 25
Ta=MiN
. Ig=10mA, Ic=100mA | See 085 1.2 0.85 1
VBE Base-Emitter Voltage \"
Ig=30mA, Iic=300mA [Note8 1 14 1 1.2
v Collector-Emitter Ig=10mA, Ic=100mA | See 0256 05 025 0.4 v
CElsat)  goruration Voltage Ig =30mA, Ig=300mA |Note8 045 08 045 07
tFor conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions,
fAN typical values are at Ve =6 V, Ta = 25°C.
NOTE B: These parameters must be measured using pulse techniques. t,, = 300 us, duty cycle < 2%.
switching characteristics, Vcc =5 V, Ta = 256°C
TTL gates
PARAMETER TEST CONDITIONS MIN TYP MAX |UNIT
Propagation delay time,
tPLH . 22 ns
low-to-high-level output .
- - CL =15pF, Ry =400, See Figure 1
. Propagation delay time, 8
S
PHL high-to-low-level output i
output transistors
PARAMETER TEST CONDITIONST MIN  TYP MAX jUNIT
t, Delay time 10 ns
d - ay. Ic =200 mA, IB(1) =20mA, Ig(2) = —40mA,
tr Rise time v =—1V. Cy = 15pF Ry =50 2 16 ns
15 Storage time BE(gff) M pr. L ! 23 ns
= See Figure 2
4 Fall time 14 ns -
*#Voltage and current values shown are nominal; exact values vary slightly with transistor parameters.
gates and transistors combined
PARAMETER TEST CONDITIONS MIN TYP MAX |UNIT
tPLH Propagation delay time, low-to-high-level output 45 65 ns
tPHL Propagation delay time, high-to-low-evel output Ic =200 mA, Cp =15pF, 35 50 ns
tTLH Transition time, low-to-high-level output RL=50%, See Figure 3 10 20 ns
tTHL Transition time, high-to-low-level output 10 20 ns
Vv Highdevel output voltage after switchin, Vs=53V, 'c ~300ma, Vg—18
itchis —
OH 9 P 9¢ 9 RpE =500 2, See Figure 4 | ° mv
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TYPES SN55471, SN754T1
DUAL PERIPHERAL POSITIVE-AND DRIVERS

SN55471 ... 4G
logic SN75471...JG ORP
DUAL-IN-LINE PACKAGE (TOP VIEW)

vec 2B 2A 2y

FUNCTION TABLE
(EACH DRIVER)
B8 Y
L | L (on state)
H | L (on state)
L | L (on state)
H | H (off state)

I ITr rip

H = high level, L = low tevel

A 1B 1Y GNO

positive logic: Y = AB

schematic (each driver)

axn

Resistor values shown are nominal.

electrical characteristics over recommended operating free-air temperature range (unless otherwise noted)

SN55471 SN75471
PAR E TEST COND TiONs? UNIT
ARAMETER NO! MIN TYPF MAX | MIN TYPE maX
Viy High-level input voltage 2 2 \Y
ViL Lowdevel input voltage 08 08| V
ViK Input clamp voltage Vee = MIN, Iy =—12mA -1.2 -15 —-12 -15 v
. Vee = MIN, Vig=2V,
o4 High-level output current 300 100 | wA
VoH =70V
\Z =MIN ViL=08V,
cc ’ =08 025 05 025 04
foL = 100 mA
VoL Low-level output voltage A\
Vee = MIN, ViL=08V,
0.5 08 0.5 0.7
IoL = 300 mA
h Input current at maximum input voltage Voo =MAX, V=55V 1 1] mA
LUTH High-leve! input current Ve =MAX,  Vy=24V 40 40 ;| wA
[T Low-level input current Vec =MAX, V=04 A\ -1 —-16 -1 -16}| mA
lccH Supply current, outputs high Vee=MAX, V=8V 8 11 8 11| mA
IccL Supply current, outputs low Vge =MAX, V= [ 56 76 56 76 | mA
tEor conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions.
fan typical values are at Voe = SV, Ta= 25°C.
switching characteristics, Vcc =5 V. TA = 25°C
PARAMETER TEST CONDITIONS MIN _TYP MAX jUNIT
tpLH Propagation delay time, low-to-high-evel output 30 55 ns
tpL Propagation delay time, high-todow-evel output Ig~200mA, Cp= 15 pF, 25 40 ns
tTLH Transition time, fow-to-high-evel output Ry =50%, See Figure 3 8 20 ns
tyHL  Transition time, high-to-ow-level output 10 20 ns
Vo  High-level output voltage after switchin Vs=55V.  lo~300mA, |y g mv
igh- Vi after i —
OH Py l 9 See Figure 4 S
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TYPES SN55472, SN75472

DUAL PERIPHERAL POSITIVE-NAND DRIVERS

logic

FUNCTION TABLE
(EACH DRIVER)

A B Y

L L | H (off state)
L H | H (off state)
H L | H (off state)
H __H ] L (on state)

H = high level, L = low jevel

schematic (each driver)

SN55472...JG
SN75472...JGORP

DUAL-IN-LINE PACKAGE (TOP VIEW)

veo 28 2A 2y
8 T 65
1 2 3 a4
1A . 1Y GND
positive logic: Y = AB

4k

1k

>
500 52
S

vce

Resistor values shown are nominal.
electrical characteristics over recommended operating free-air temperature range (unless otherwise noted)

77

GND

PARAMETER TEST CONDITIONS SN55472 SN75472 UNIT
MIN TYPt mAX [MIN TYP] mAX
ViH  Highdevel input voitage 2 2 v
ViL  Low-level input voltage 0.8 08| Vv
Vik  Input clamp voltage Vee = MIN, Il =—-12mA -12 -15 -12 15| Vv
. Vec=MIN, v =08V,
foH  High-level output current Von =70V 300 100  wA
:/:f::::)N.;A Vin=2v. 025 05 025 04
VoL Lowdevel output voltage \4
Vee =MIN, Vig=2V,
0.5 0.8 0.5 0.7
loL = 300 mA
]} Input current at maximum input voltage Ve =MAX, V=565V 1 1| mA
Iy High-level input current Vcec=MAX, V=24V 40 40 | uA
e Low-level input current Vee = MAX, V=04V -1.1 16 -1.1 -16 | mA
tccH  Supply current, outputs high Vee = MAX, Vi=0vVv 13 17 13 17 | mA
IccL Supply current, outputs low Vee = MAX, Vy =5V 61 76 61 76 | mA
TFor conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions.
$AIl typical values are at Voo = 5 V, Tp = 25°C.
switching characteristics, Vcc =5V, TA = 25°C
PARAMETER TEST CONDITIONS MIN TYP MAX [UNIT
tpLq Propagetion delay time, low-to-high-evel output 45 65 ns
tpHL Propagation delay time, high-to-low-level output 10 =200mA, Ci =15pF, 30 50 ns
trLH Transition time, low-to-highHevel output RL =50, See Figure 3 13 25 ns
tTHL Transition time, high-to-lowdevel output 10 20 ns
. . Vg=565V, 1o = 300 mA,
VoH High-evel output voltage after switching Snse Figure 4 ° Vg—18 mv
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TYPES SN55473, SN75473
DUAL PERIPHERAL POSITIVE-OR DRIVERS

logic

FUNCTION TABLE
{(EACH DRIVER)
B8 Y
L | L {on state)
H | H (off state)
L | H (off state)
H | H (off state)

IITrr»

H = high level, L = low lavel

schematic (each driver)

SN65473 . ..JG
SN75473...JGORP
DUAL-IN-LINE PACKAGE (TOP VIEW)
vec 28 2 2V
sll7lioll>
1121314

1A

1

v

positive logic: Y=A+8B

]

Vce
>
3 4 k2

>
2500 0

g4

Resistor values shown are nominal.

electrical characteristics over recommended operating free-air temperature range

(unless otherwise noted)

SN66473 SN75473
PARAMETER TEST CONDITIONS? TIN_ TYPT MAX |MIN_ TYPF MAX UNIT

Vi  High-evel input voltage 2 2 v
ViL Low-evel input voltage 08 08| V
ViK  Input clamp voltage Vee = MIN, 1 =—12mA -12 -156 -1.2 -15| V
1OH High-level output current Vee = MIN. Vin=2V. 300 100 | WA

VoH=70V

:’:f: :2::; A ViL=08V. 025 05 025 04
VoL Low-level output voltage Vce = MIN, ViL =08V, \"

05 08 0.5 0.7

oL = 300 mA
iy Input current at maximum input voltage Vee =MAX, V=65V 1 1| mA
HH High-level input current Vce = MAX, V=24V 40 40 | uwA
. Lowdevel input current Voo = MAX, V=04V -1 18 -1 —-16| mA
lccH Supply current, outputs high Ve =MAX, V=5V 8 11 8 11} mA
lccL  Supply current, outputs low Vee =MAX, V=0 58 76 58 76 | mA

t For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions.
Al typical values areat Ve =5 V. Ta = C.
switching characteristics, VCC =5 V,TA=25°C
PARAMETER TEST CONDITIONS MIN TYP MAX |[UNIT

tpLH Propagstion delay time, low-to-high-evel output 30 56 ns
tpHL Propagation delay time, high-to-ow-level output Ig=~200mA, CL= 15 pF, 25 40 ns
tTLH Transition time, Jow-to-high-level output RL=60Q, See Figure 3 8 25 n
tT4L  Transition time, high-to-ow-evel output 10 25 ns
Vou  High-level output voltage after switching \sl.so;?;:: A Yo~ 300mA. | yo 18 mv
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TYPES SN55474, SN75474
DUAL PERIPHERAL POSITIVE-NOR DRIVERS

logic

FUNCTION TABLE
{EACH DRIVER)

B Y

A

L L | H (off state)
L H | L (on state)
H L | L (on state)
H H [ L (on state)

H = high level, L =

low levetl

schematic (each driver)

SN75474 . ..

SN55474 ... JG
JG OR P

DUAL-IN-LINE PACKAGE (TOP VIEW)

Vec 28 2a 2y

8li7]164]5

1f1213[] ¢
A 18 1V GND

positive logic: Y = A + B

4 ks

1E F 3

Vee

Resistor values shown are nominal.

electrical characteristics over recommended operating free-air temperature range {(unless otherwise noted)

PARAMETER TEST CONDITIONS? SNS5474 SN75474 UNIT
MIN TYPf MAX |MIN TYP! MAX
ViH High-level input voltage 2 2 v
ViL Low-level input voltage 0.8 08| V
Vik Input clamp voltage Vee = MIN, hh=—12mA -12 -15 -12 15| V
loH  High-level output current zgﬁ;“_”"l’N\; ViL=08v, 300 100 | uA
Vec =MIN. — V=2V, 026 05 025 04
v Lowwlevel output voita loL =100 mA v
oL P % Voo =MIN,  Vip-2V,
0.5 08 0.5 0.7
1oL =300 mA
Iy Input current at maximum input voltage Ve =MAX, V=65V 1 1| mA
LY High-level input current Ve = MAX, V=24V 40 40 | uA
LT Low-level input current Vee =MAX, V=04V -1 -16 -1 ~16| mA
IccH Supply current, outputs high Vee = MAX, V=0V 14 19 14 19 | mA
lccL  Supply current, outputs low Veec=MAX, V=56V 67 85 67 85 | mA
T For conditions shown as MIN or MAX, use traa apnroprlata value specified under r ded operating s,
fan typical valuesare at Vcc =5 V, Ta =
switching characteristics, Vcc =5V, TA = 25°C
PARAMETER TEST CONDITIONS MIN  TYP MAX |UNIT
tpLH Propagation delay time, low-to-high-level output 40 65 ns
tpHl. Propagation delay time, high-to-low-level output lo ~#200mA, Cp =15pF, 30 50 ns
trLH Transition time, low-to-high-level output R =509, See Figure 3 8 20 ns
trHL Transition time, high-to-low-level output 10 20 ns
VoH High-level output voltage after switching Vs=55V, lo~300ma, Vg—18 mV
See Figure 4
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SERIES 55470/75470
DUAL PERIPHERAL DRIVERS

PARAMETER MEASUREMENT INFORMATION

INPUT 24V Vgce OUTPUT 5V

RL =400

PULSE
GENERATOR
(See Note A) suB

(See Note C)

CL=15pF
{See Note B}

OUTPUT

TEST CIRCUIT VOLTAGE WAVEFORMS

NOTES: A. The pulse generator has the following characteristics: PRR = 1 MHz, Zout = 50 2.

B. Cy include probe and jig capacitance,
C. Al diodes are 1N3064.

FIGURE 1-PROPAGATION DELAY TIMES, EACH GATE (SN55470 AND SN75470 ONLY)

INPUT

OUTPUT

-

PULSE '
GENERATOR ¢ —1¢ T
(See Note A} 0.1uF I\_

620

CL=15¢pF
(See Note B)

OUTPUT

TEST CIRCUIT VOLTAGE WAVEFORMS

NOTES: A. The pulse generator has the following characteristics: duty cycle < 1%, Zout = 50 2.

B. C includes probe and jig capacitance.

FIGURE 2—SWITCHING TIMES, EACH TRANSISTOR (SN55470 AND SN75470 ONLY)
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SERIES 55470/75470

DUAL PERIPHERAL DRIVERS

PARAMETER MEASUREMENT INFORMATION

fe—i— < 10 s
|
) av
INPUT 24V v INPUT { 0%
‘470 | A 18V
471 4l
470 AL -s0n 473 10% ; ________ ov
Zi .
I
ouTPLT — | p—<10m
pULSE g "2 i e 3v
CIRCUIT INPUT | !
(800 Note A) UNDER 15vk |
TEST ‘472 N\
18ee NOTE B} CL=~16pF ‘474 10%
T (See Note C} ' oV
1 GND [ suB o= tPLH —f
‘473 i |
‘474 I | Koo VoH
t |
t 1 |
oy + ouTPUT 1 Xso% so% |
' 10% o%!
[, - —1———Vvou
Joeb tyH1 LM
TEST CIRCUIT VOLTAGE WAVEFORMS
NOTES: A. The pulse generstor has the following characteristics: PRR = 1 MHz, Zout™~ 8500
8. When testing SNB5470 or SN76470, connect output Y to transistor base and ground the substrate terminal.
C. € includes probe and Jig cepacitance.
FIGURE 3—SWITCHING TIMES OF COMPLETE DRIVERS
Vs=56V
— —<b5m —  —<10m
[ [
4 INPUT  Bo% ll | 90% v
INPUT 24V LA4 ‘470 I
N /"
K 10%
470 1N3084 i A e ov
471 18090 ™ 40 s .l
472 —l | j—<5m — | <10ns
$—- OUTPUT h
PULSE INPUT " | %
GENERATOR CIRCUIT 472 15V
(See Note A} UNDER ‘474 10% )
TEST CL =15 pF
{Ses Note ) {See Note C)
‘473 GND ISUB Vow
‘a7 :
I 1 OUTPUT
04v 2 I T VY VoL
TEST CIRCUIT VOLTAGE WAVEFORMS

NOTES: A. The pulse generator has the following characteristics: PRR = 12.5 kHz, Z5,¢ = 50 Q.

B. When testing SNBB470 or SN75470,

and ground the substrate terminal.
C. C_ includes probe and jig capacitance.

FIGURE 4—LATCH-UP TEST OF COMPLETE DRIVERS

connect output Y to transistor base with a 500-52 resistor from there to ground,
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