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INTERCHANGEABILITY GUIDE
(MANUFACTURERS ARRANGED ALPHABETICALLY)
Direct replacements were based on similarity of electrical and mechanical characteristics as shown in currently

published data. Interchangeability in particular applications Is not guaranteed. Before using a device as a substitute, the
user should compare the specifications of the substitute device with the specifications of the original,

Texas Instruments makes no warranty as to the information furnished and buyer assumes all risk in the use thereof, No
liabllity is assumed for damages resulting from the use of the Information contained in this list,

FAIRCHILD
EXAMPLE OF NOMENCLATURE
754508 D [+]
Package Type Temperature Range
D = Ceramic DIP C = Commercial
P = Plastic DIP 0°C to 70°C
T = Plastle Mini DIP M = Military
R = Ceramic Mini DIP -B86°C to 126°C
£ = Flat Package

FAIRCHILD TIDIRECT FAIRCHILD TI DIRECT
REPLACEMENT REPLACEMENT

55450A SN55450B 75450A SN764608
554508 SN554508 764508 SN754508
65451A SN55451B 75451A SN754518
55451B SN55451B 754518 SN754518
55452A SN554528 75452A SN75452B
554528 SN55452B 754528 SN764528
55453A SN55453B 75453A SN75453B
554538 SNE54538 754538 SN754538
55454A SN55454B 75454A SN754548B
554548 SN554548 754548 SN754548
55460 SN55460 75460 SN75460
55461 SN55461 75481 SN75461
55462 SN55462 75462 SN75462
55463 SN55463 75463 SN75463
55464 SN55464 75464 SN75464
55470 SN55470 75470 SN75470
55471 SN55471 75471 SN75471
55472 SN55472 75472 SN75472
55473 SN55473 75473 SN75473
55474 SN55474 75474 SN75474
75430 SN75430 9665 ULN2001A
75431 SN75431 9666 ULN2002A
75432 SN75432 9667 ULN2003A
75433 SN75433 2668 ULN2004A
75434 SN75434




EXAMPLE OF NOMEMCLAYURE:

ITT

TIOIFECT
REPLACLETAENTY

1TTH5450
1TTE5451
T 52
ITT55453
17155454
17155461

EXAMPLE OF NOMENCLATURE:

EX

MOTOROLA

MCT5450
MC 76451
MCIBAG2
MC75453
MC75454

MPILLE OF NOMEMCLATURE:

ps
[P ]

SNGSALORB

T

1TT76461

MOTOROLA

75-0'Clo 70°C

RATIONAL

IR
D$55151

DS55460
D3555461
DS55162

0555464

TEDIRECT

SMB54510
RINRLEIGH
SME54638
SNG5AG48
SN&51€0
SMN5EAGT
SNEGAG2
SM55463
SNGHA64

B Y
Temperature Range kage
1= -55Ctc 125C 0 = Ceramic DIP
-5=0"Cto 70°C N = Plastic DIP
T TI DIRECT
REPLACEMENT
ITT75450 SN754508
(TT75151 SMN754518
ITT75452 SN754528
IT175453 SN75453B
1117754549 SN754548

SN75461

L. = Ceramic DIP
P = Plastic DIP

MOTOROLA
THMC78AG0
MCT5461
PCTHA62
MCT5A63
METEA6G4

ype Number-]

T1 DIRECT
REPLACEMENT
T SN75460
SN75461
SN75462
SN75463
SN75464

T N Plastic DIP |
J = Ceramic DIP

MATIOMAL TIDIRECT
_ REPLACEMENT
DS75450 SN78450B
D575451 SN754518
DS75452 SN754528B
DE75453 SN754638
DS75454 SN75454B
DS754€0 SN75460
D675161 SN75461
0575462 SN75462
DS§75463 SN75463
DS754G4 SN75464



SIGNETICS

754548 \%
Fl'vpe Number J Package
A = 14-pin Plastic DIP

FH = 14-pin Ceramic DIP
V = 8-pin Plastic DIP

EXAMPLE OF NOMENCLATURE:

SIGNETICS TI DIRECT SIGNETICS T GIRECT
REPLACEMENT REPLACEMENT
554508 SN55450B 754508 SN75450t
554518 SN55451B 754518 SN754513
554528 SN554528 754528 SN754528
554538 SN55453B 754538 SN753538
554548 SNE5454B 754548 SN75454RB
SPRAGUE

EXAMPLE OF NOMENCLATURE:

2068 B

Type Number l Package

A = Plastic DIP (N desianation for T1)

B = Plastic DIP with heatsink lead frame
{NE designation for T1)

M = Plastic mini-DIP (P designation for T1)

J = Cersmic DIP (TI designation}

SPRAGUE TI DIRECT SPRAGUE Ti DIRECT
REPLACEMENT REPLACEMENT

UDN2841 UDN2841 ULN2003A ULN2003A
UDN2845 UDN2845 ULN2GG4A ULN2004A
UDN3611 SN756471 ULN2005A ULNZ005A
UDN3612 SN75472 ULN2054 UL.N2064
UDN3613 SN75473 ULN2065 ULN2085
UDN3614 SN75474 ULN2066 UL.NZ055
UDN5711 SN75476 ULN2087 ULN2067
UDN5712 SN75477 ULN2068 ULN2068
UDN5713 SN75478 ULN2069 ULN2069
UDN5714 SN75479 ULN2074 UL.N2074
ULN2001A ULN2001A ULN2075 ULN20675
ULN2002A ULN2002A




SELECTION GUIDE

DRIVERS WITH LOGIC GATES
Military Temperature Range (—55°C to 125°C)

MAX RECOMMENDED | DRIVERS | INTERNAL
SWITCHING LOGIC GATE FUNCTION PACKAGE
VOLTAGE OUTPUT PER CLAMP
CURRENT PACKAGE DIODES AND NAND OR NOR OPTIONS
: SNE54508 J
0V 300mA 2 - SNE64618B | SN66452B |SNG5453B | SN554648 JG
SN55460 J
oV 300 mA 2 -
8 " SNG5481 | SNEE462 |SNEE463 | SNEB464 JG
SNB6470 J
56 V 0mA 2 -
300m SNBG6471 | SNB5472 |SNB5473 | SN65474 JG

Commaercial Temperature Range (0°C to 70°C)

switching | MAX negg.nrnpnainnso DR;::“ 'Nzﬁ:ml' LOGIC GATE FUNCTION PACKAGE
VoLTAGE CURRENT PACKAGE | DIODES | AND NAND oR NOR OPTIONS
SN76430 N
16V 300mA 2 - SN76431 | SN76432 | SN76433 | SN75434 3G, P
100 mA 2 Z SN75441 LN
20V SN754508 IN
300 mA 2 - SN754518 | SN754528 | SN764538 | SN76464B |  JG, P
o0mA ) ~ SN75460 N
30V SN75461 | SN75462 | SN75463 | SN75484 | 4G, P
500 mA 2 Z SN75401 | SN75402 | SN75403 | SN75408 |  NE
BV 500 mA 4 = SN75437 NE
SN75470 J.N
300 mA 2 - SN75471 | SN75472 | SN75473 | SN75474 | JG.P
YES | SN75476 | SN75477 | SN75478 | SN75479 | 4GP
55V 350 mA 2 YES | SN75446 | SN75447 | SN75448 | SN75449 1G,P
00 mA ) _ SN75411 | SN75412 | SN75413 | SN75414 NE
YES | SN75416 | SN75417 | SN75418 | SN75410 NE
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SELECTION GUIDE

DRIVERS WITHOUT LOGIC GATES

Commercial Temperature Range (0°C to 70°C)

MAX RECOMMENDED DRIVERS INTERNAL
SWlTCHlNGl OUTPUT PER CLAMP DEVICE TYPES PACKAGE
VOLTAGE OPTIONS
CURRENT PACKAGE DIODES
YES ULN2064 ULN?2066 ULN2068 NE
35V 1.25 A 4 YES SN75064 SN75066 SN75068 NE
- ULN2074 SN75074 NE
15A 4 — UDN2841 UDN2845 NE
YES ULN2001A ULN2002A ULN2003A J,N
350 mA 7
YES ULN2004A ULN2005A J.N
50V YES ULN2065 ULN2067 ULN2069 NE
1.5A 4 YES SN75065 SN75067 SN75069 NE
— ULN2075 SN75075 NE
60V 500 mA 7 YES SN75465 SN75466 SN75467 J,N
YES SN75468 SN75469 JN
T VOLTAGE CAPABILITY
OF PERIPHERAL DRIVERS
80 v
SERIES
75411,
70 75416,
75446, SERIES
55470/ 75465
5 60 75470,
] SERIES 75476‘
-4 ULN2001A
£ 50 —&- ?-SN75J65,
> | SN75067,
5 w0 ?g:*[;:b SN75069,
5 55460/ SN75437 | oNN75075,
] ULN2065,
5 B SN75064,
g 30 o SN75066, ULN2067,
g SN75068, ULN2069,
£ SN75074, ULN2075
= 2 &- UDN2841,
® SN75441 UDN2845,
b sERies ULN2064,
SERIES
10 75430 —554508/ ULN2066,
754508 ULN2068,
0 ULN2074
0 10 20 30 40 50 60 70 80 90 100 110 120

Maximum Rated DC Output Voltage—V

TEXAS INSTRUMENTS

INCORPORATED
POST OFFICE BOX 225012 ® DALLAS, TEXAS 75265



PERIPHERAL DRIVER SELECTION GUIDE

OUTPUT VOLTAGE
Vs
OUTPUT CURRENT
2.0
ULN2065,
SERIES ULN2064,  ULN2067,
18 75465, ULN2066,——ULN2069,
>| ULNZ2001A ULN2088,  uLN2075 ©
16 .- ULN2074 O————>0—
& % / o
2% 14 < UDN2841, o——SN75065,.
£> SERIES UDN2845 SN75064, | SN75067,
S 8 4, |754%0 SERIES SN75066, | SN75069, |
% & " [s54508/ ’b‘:“s SN75068, | SN75075
g2 75508, SERIES SN75074
5 3 -
348 55460/ - 75401,
5 & 75460, SERIES 75411
2 E | 75446
3 g 0855470/ Y
Y 7547oj ®
Scos —+-sn7
g o | sERiEs |0V
S 0.4 |-SN75441] 75476
0.2
0
0 0.2 0.4 06 0.8 1 1.2 14 16
Qutput Current—A
VOLTAGE CURRENT PRODUCTT
Vs
PROPAGATION DELAY TIME
200
SN75065, SN75067, ) (SN75064,
SN75069, SN75075, SN75068,
100 UDN2841, UDN2845, SN75068, =—
70 ULN2065, ULN2067, SN75074, ——]
ULN2069, ULN2075 ULN2064, —]
} 066,——}
T 40 SERIES SERIES llﬁﬂiogg‘—
> = ’
d 75411 75416 OLN2074 ——]
5 . SERIES ]
SERIES
& SERIES) @ 75465 [le
& £ 55470/ SERIES SERIES
5 75401 75470 25476 SERIES ULN2001A
3 10 FSERIES SERTES 75446
g 7 }554508/ % 55460/
g 754508 75460
S ¢l
s 4 SERIES P.)
75430 SN75437
2 fo-
SN75441
1
10 20 40 70 100 200 400 700 1000 2000

Propagation Delay Time (Typical}—ns

tThis is the product of the minimum latch-up voltage and the maximum recommended output current.

10
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THERRIAL INFORMATION

RMAL RESISTANCE

THE
JUNCTION-TO-CASE JUNCTION-TO-AMBIENT
PACKAGE PINS THERMAL RESISTANCE THERMAL RESISTANCE
Rguc (°C/W) Rgya (°C/W)
J ceramic dual-in-line 14,16 60 122
(glass-mounted chips)
; Gndinel
J ceramic dual-in-line 14,16 29t 91t
(alloy-mounted chips)
JG ceramic dual-in-line 8 58 151
{glass-mounted chips)
- NPT
JG ceramic dual-in-line 8 26t 119t
(alloy-mounted chips)
N plastic dual-in-line 14,16 44 108
NE plastic dual-in-line 14, 16 10 60
P plastic dual-in-line 8 45 125

fln addition to those products so designated on their data sheets, all devices having a type number prefix of “SNC’* or “'SNM,*” or a suffix of
/883" have alloy-mounted chips.

14-PIN

JPACKAGES

16-PIN

JG
PACKAGE

14-PIN

N PACKAGES

16-PIN

NE PACKAGES

14 PIN

16 PIN

P
PACKAGE

TEXAS INSTRUMENTS

INCORPORATED

POST OFFICE BOX 225012 ¢ DALLAS, TEXAS 75265
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THERMAL INFORMATION

CERAMIC DUAL-IN-LINE PACKAGES

These curves are for use with thecontinuous dissipation ratings specified on the individual data sheets. Those ratings apply up to the temperature
at which the rated level Intersects the appropriate derating curve or the maximum operating free-air temperature.

DISSIPATION DERATING CURVE

1400

1200
r.: Alloy-Mounted Chip)t

1100

/=96 (Alloy-Mounted Chip)t

1000

800

-

700

600 +—1
JG (Glass-Mounted Chip) =/}

500

Maximum Continuous Dissipation—mW

400 J (Glass-Mounted Chip) — \ Nl
N \

300

/

yire 4

200

100

0

25 50 75 100 126
Ta—Free-Air Temperature—°C

t1n sddition to those products so designated on thair data sheats, all davices having a type number prefix of “SNC’ or ““SNM”, or a suffix of
/883" have alloy-mountaed chips.

TEXxXAs INSTRUMENTS

INCORPORATED
POST OFFICE BOX 225012 @ DALLAS, TEXAS 75265
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THERMAL INFORMATION

PLASTIC DUAL-IN-LINE PACKAGES

These curvas are for use with the continuous dissipation ratings spacified on the Individual data sheets. Those ratings apply up to the temperature
at which the rated level intersects the appropriate derating curve or the maximum operating free-air temperature.

Maximum Continuous Dissipation — mW

1200

1100

1000

900

800

700

600

500

400

300

200

100

DISSIPATION DERATING CURVE

~

~_

T~

TN
\ o \\K

[

[1/

25 30

35

40 45 50 55 60 65 70
TA — Free-Air Temperature - °C

TEXAS INSTRUMENTS

INCORPORATED
POST OFFICE BOX 225012 ® DALLAS, TEXAS 75265
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THERMAL INFORMATION

These curves are for use with the continuous dissipation ratings specified on the individual data sheets. Those ratings apply up to the temperature

PLASTIC MEDIUM-POWER DUAL-IN-LINE PACKAGE

at which the rated level intersects the appropriate derating curve or the maximum operating free-air temperature.

Maximum Continuous Dissipation—mW

DISSIPATION DERATING CURVE

2100

~

2000

1900

N

1800

1700

1600

1500

1400

1300

1200

1100

1000

900

800

700

600

500

400

300

200

100

25

30 35 40 45 50 55 60 65
Ta—Free-Air Temperature—"C

70

TEXAS INSTRUMENTS

INCORPORATED

POST OFFICE BOX 225012 © DALLAS, TEXAS 75265
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ORDERING INSTRUCTIONS AND MECHANICAL DATA

ORDERING INSTRUCTIONS

Electrical characteristics presented in this data book apply for the circuit type(s) listed in the page heading, unless
otherwise noted, regardiess of package. The availability of a circuit function in a particular package is indicated by an
alphabetical reference above the pin-connection diagram(s}. These alphabetical references refer to mechanical outline

drawings shown in this section.
Factory orders for circuits described in this data book should include a three-part type number as explained in the

following example.

EXAMPLE: SN 754518 JG

MUST CONTAIN ONE OR TWO LETTERS

MUST CONTAIN TWO OR THREE LETTERS

SN Ti Interface Products
SNM Mach IV, Level | J.4G. N NE. P
SNC Mach IV, Level 111 (From Pin-Connection Diagram on Individual Data Sheet)

STANDARD SECOND-SOURCE PREFIXES

ITT ITT Semiconductors MC Motorola
DS National ULN  Sprague
or
UDN

2. Unique Circuit Designator
Including Temperature Range

MUST CONTAIN FOUR TO SIX CHARACTERS

Examples: 9665
75473
754508
2005AC

Circuits are shipped in one of the carriers shown below. Unless a specific method of shipment is specified by the
customer (with possible additional costs), circuits will be shipped in the most practical carrier.

—Slide Magazines
—A-Channel Plastic Tubing
—Sectioned Cardboard Box
—Individual Plastic Box

TExXAS INSTRUMENTS

INCORPORATED
POST OFFICE BOX 225012 ® DALLAS, TEXAS 75265

15
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ORDERING INSTRUCTIONS AND MECHANICAL DATA

J ceramic dual-in-line packages

These hermetically sealed dual-in-line packages consist of a ceramic base, ceramic cap, and a 14- or 16-lead frame.
Hermetic sealing is accomplished with glass. The packages are intended for insertion in mounting-hole rows on 0.300
(7,62) centers {see Note a). Once the leads are compressed and inserted, sufficient tension is provided to secure the
package in the board during soldering. Tin-plated ('‘bright-dipped’’) leads require no additional cleaning or processing
when used in soldered assembly.

14-PIN J CERAMIC

0.786 (200}

N 0785 (19,1) 1
OEEO®
ANAND

o
2o

0.025 (0,63) R NOM \b

0.310(7,88) VYUV YTV
ozwnuif)’o”'m @@@@@@@
—_—
0245 (6,22)
_.l H 0080 0.020 m,snum-l —-1 - 0.070 (1,78) MAX 14 PLACES
(1,27 NOM ‘ ) s
0.200 (5,08) _l SEALANT
Max
L | SEATINGPLANE [ 0.030 (0,76 MIN
90 14 PLACES
TAPLACES g 0023 (0584)
It 14 PLACES
0.014 (0,366) 0.130 (3,30 otol \" -l 0.015 (0,381
. L 0.100(2,64)
°,‘:°:L‘2-§2§‘ N 0.070{1.77) PIN SPACING 0.100 (2,54} T.P.
4 PLACES (See Note b}

Falls within JEDEC TO-116 and MO-001AA Dimensions

16-PIN J CERAMIC

0.785 (20,0)
0.756 (19,1}
PEOOME®OOE
LA A AN
¢ ¢ 0025 (0,63) R NOM ~J
0.3107,88)
0.29017.36)
0280 (7,10) INATATATATATAT
o4 (022 [0J0JOJ0X6XOJOJO)
_.1 |.._ L 0,050 (1,271 NOM —-I roovo 1,78) MAX 16 PLACES
0.200 (5,08) SEALANT
MAX A
J - SEATING PLANE
B 0.020 (0,51) -I 0.030 (0,76) MIN
16 PLACES ”“‘—o(m 0014 (0.366) MIN 12PLACES
0.130(3,30) 002300
008 (0,203 . 0023 (0584) 14p pces
e iaees M ,.,I 0.015 (0,381)
0.012 {0,304) MIN
4PLACES
a2n
PINSPACING 01002501 TP, oprioae) 4 PLACES
(See Nota b)

NOTES: a. All dimensions are in inches and parenthetically in millimeters. Inch dimensions govern,
b. Each pin centerline is located within 0.010 {0,26) of its true longitudinal position.

TEXAS INSTRUMENTS

INCORPORATED
POST OFFICE BOX 225012 @ DALLAS, TEXAS 75265
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ORDERING INSTRUCTIONS AND MECHANICAL DATA

JG ceramic dual-in-line package

This hermetically sealed dual-in-line package consists of a ceramic base, ceramic cap, and an 8-lead frame. Hermetic
sealing is accomplished with glass. The package is intended for insertion in mounting-hole rows on 0.300 (7,62) centers
(see Note a). Once the leads are compressed and inserted, sufficient tension is provided to secure the package in the
board during soldering. Tin-plated (“bright-dipped”) leads require no additional cleaning or processing when used in
soldered assembly.

8-PIN JG CERAMIC
0.400 (10,2)
*03%6 0.0 ]
AA™NND
0.025 (0,63) A NOM\
¢ £ onones IPRYAYAY)
0.290 (7,36
0280 741 (0JoJOJO]
0245 (6,22)
e 0.070 (1,78) MAX 8 PLACES
}-0.060 (1.27) NOM
I GLASS
0.200 (5,08) SEALANT
MAX
? - SEATING PLANE 0030.0.76) MIN
0014 (0,356) sruaces
BPLACES 0014 (0.356 0.023 (0584
w4 50060203  -0.130 (3,0) - 0015 0,381 :
BPLACES MIN 8 PLACES
0085 (1,65)
0.016 (0,38)
4 PLAcEs PIN SPACING
0.100 (2,54) TP,
{See Note b}

1280
TEXAS INSTRUMENTS
INCORPORATED
POST OFFICE BOX 225012 @ DALLAS, TEXAS 75265



MRBERIDE NISTRECTIONS AR TIECHARMGAL DATS

N and NE plastic dual-in-line packages

These dual-in-line packages consist of a circuit mounted on a 14- or 16-lead frame and encapsulated within an electri-
cally nonconductive plastic compound. The compound will withstand soldering temperature with no deformation and
circuit performance characteristics remain stable when operated in high-humidity conditions. The packages are intended
for insertion in mounting-hole rows on 0.30C (7,62) centers (see Note a). Once the leads are compressed and inserted,
sufficient tension is provided to sccure the package in the board during soldering. Leads require no additional cleaning
or processing when used in soldered assembly. The NE package has internal metal tabs connecting the two or three
central leads on each side for better heat dissipation.

11-PIN N AND MNE PLASTIC

0.770(19,6)
0.710 (18,0

]
| =

} 1052
5- 07

ol
‘?0.010 (0,25) NOM

h M,
0.200 {5,08) MAX t
— SEATING PLANE - L

€
mi-0.3C00¢ 0010
L (7,621 0,26)
0250+ 0010
{6,35 £ 0,2G)
0.CE0 (2,03) NOM

0.023 (2,36) R HOM ——+ }
0110 (2,73) NOM —tea—

Q 0.020 (0,51}
N

" ! 0.033 {0,83) MIN
14 PLACES

1
14PLACES 1l4— 0011+ 0.003 | |- 001820003
(0,279 ¢ 0,076) 0,125 (3,17) MIN l_. (0,457 £ 0,076)
14 PLACES : :
0.075£0.020 — 14 PLACES
(1,89+0,51)
4 PLACES PIN SPACING 0.100 (2,54} T.P.
(See Note b)
Falls Within JEDEC TO-116 and MO-001AA Dimensions
16-PIN N AND NE PLASTIC
"'—ODOIZZ,\]MAX——‘
IATATAYATANANANA
€
4039010010 0,093 (2.36) RNOM—b—W
(7,620,261 0.160 (4,08) NOM —far—s_
f 0250 £0.010 TO WD 97
(6,35 ¢ 0,26)
o] JdL ose0 2,09 mow QOOOOOOO®
| = 0070 (1.78) MAX 16 PLACES
3.
= 00210511
0.010 (0,75 NOM g 564 (< o peax "IN
——SEATING PLANE -t
: 0.033(0,83) MIN
16 PLACES
'5?LACES.,\ 0.01110.003 7
\A(O 279 £ 0,076) 0.125 (3,17) MIN L ’.“"’1%&1532?12';:1
TSPLACES 0095 241 | 16 PLACES
5,015 (0.38) PIN SPACING 0100 (2,54) T .
4PLACES {Snn Note b)
ALTERNATE SIDE VIEW
Packsgs contigurrtion of
Tt sacoms o . —={ }-0.070(1,78) MAX 15 PLACES
altarnative sideviews) is M [
attrs optien of Tt. 0.200 (5,08) MAX

- 033 (0,83)MIN
U L L 12PLACES
-’{ f=— 0.018 £0.003
10,457 £ 0,076)
16 PLACES

0.125(3,17) MIN

0095 (2.41)
0.015 (0,38)
4 PLACES

—
PIN SPACING 0,100 (2,54) T.P.
(See Note b)

NOTES: a. All dimensions are in inches and parenthetically in millirneters. Inch dimensions govern,

b. Each pin centerline is located within 0.010 {0,26) of its true longitudinal position.

e T
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BATA

hd

P dual-in-line plastic paclkage
This dual-in-line package consists of a circuit mounted on an 8-l2ad frame and encspsulated in an clectrically
nonconductive plastic compound. The compound will veithstand soldering temperature with no deformation and
circuit performance characteristics remain stable when operated under high-humidity conditions. This package is
intended for insertion in mounting hole rows on 0.300 {7,62) centers {see Note a). Once the leads are compressed and
inserted, sufficient tension is provided to secure the packags in the board during soldering. Leads 1equire no additional

cleaning or processing when used in soldered assembly.

8-PIIN P PLASTIC

A DM DDA -

©oeo

b emementr_ I %
1See Note 1if 7'{ @ @ @ @ //5/5/'

16.35 + 00261 > BPLACTS
J‘
IO .

|
02001508
GAUGE PLAME
a0
003010781 p

0000 10.00:

1, 05330 na N
6rLaces

8 PLACES
| 0125317, 0018 00n3

)\ 0011 0003 it 0457 0u76!

0.273 - 0076 8 PLACES

8 PLACES

NOTES: a. All dimensions are in inches and parenthetically in rolllimeters, Incn dimensicns govern,
b. Each pin centerline is within 0.005 (0,127) radius of true position at the gauge plane with maxivurn material cendition and unit

installed.

1280 L
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TI Sales Offices

ALABAMA: Hustsville, 500 Wynn Drive. Suite 514. Huntsville.
AL'35805. (205 837-7530

ARIZONA: Phosnix, PO Box 35160. 8102 N 23rd Ave . Suite
A. Phoenix. AZ 85069. (602) 249-1313

CALIFORNIA: Costa mu 3!85J Auway Cosla Mesa. CA
92626, (71‘ 540-7311 uglas St . El
Segundo. CA 90245, 213) 97 2571, Sln Dh 4333 View
Ridge Ave . Sute B . San Diego, CA 92123. (714) 278-9600.
Sunnyvale, PO Box 518. 776 Palomar Ave . Sunnyvale. CA
94086, (408) 732-1840

COLOAADO: Denver, 9725 E Hampden St . Surte 301. Denver.
CO 80221, {303) 695-2800

CONNECTICUT: Hamden, 2405 Whitney Ave . Hamden. CT
06518. (203) 269-0074

FLORIDA: Cisarwater, 2280 U S Hwy 19N . Sute 232 CIw
water, FL 33515, (813) 796-1928. Ft. Lsuderdale, 2765
62nd. Sm!e A. Rt Lauderdale. FL 33309. (305) 973- 8502
Winte 50 Lee Rd . Suite 115. Winter Park, FL 32789.
1305) 644-

GEORGIA: Atlanta, 3300 Northeast £xpy . Suite 9. Atlanta. GA
30341, (404) 452-4600

ILLINOIS: Arlin nn ml Mx. 515 W Algonquin. Arhngton
Herghts. (L 60005

INDIANA: Fi. Wayne, 2020 Inwood Or . Ft wayne. IN 46805
(219) 424-5174_ Indianapolis, 2343 S Lynhurst. Suite J-400.
indianapohs, IN 46241. (317) 248-8555

MARYLAND: Baltimors 1 Rutherford PI . 7133 Ruthenmu Rd .
Baitimore. MD 21207. (301) 944-8600

MASSACHUSETTS: Waltham, RTC (Boston Tech Centen 400-2
Totten Pond Rd . Waltham. MA 02154 (617} 890-6671

MICHIGAN: Soothtield, Central Park Plaza. 26211 Central Park
Bivd . Surte 215, Southtietd. M1 48076. (313) 353-0830

MINNESOTA: Edina, 7625 Parklawn. Edina. MN 55435. (612)
830-1600

MISSOURI: Xansas City. 80BO Ward Pkwy . Kansas City. MO
64114, 8165 523-2500; $t. Louis. 2368 Schuetz Rd . St
Lowss. MO 63141, (314) 432-3333

NEW JERSEY: Clark, 292 Terminal Ave West. Clark. NJ
07066. (201) 574-9800

NEW MEXICO: Albuqusrque, 5907 Alice N E . Sutte E. Albu-
querque.. NM 87110. (505) 265-8491

NEW YORX: East Symml. 6700 Otd Collamer Rd . East Syr-
acuse. NY 13057. (315) 463-9291. Endicott, 112 Nanticoke
Ave . PO Box 618. Endicott. NY 13760, 56076 754-3900.
Meivitle, 1 Huntington Quadrangle Surte 3C1 Box 2936,
Melvilie. NY 11747 (516) 454-6600. PnuPhlue sie, 201 South
Ave . Poughkeepsie. NY 12601, 00. Rochester,
1210 JeMerson Rd . Rochester. NV 14523 (716) 461-1800

NORTH CAROLINA: Charlotte, 8 Woodlawn Green. Woodlawn
Rd . Charlotte. NC 28210 {704) 527-0930

OHI0: Beachwood, 23408 Commerce Park Rd . Beachwood.
OH 44122 (216) 464-6100. l(lon ngsley 8idg . 4124
Linden Ave . Dayton. OH 45432, (513) 258

OKLAHOMA: Tulsa, 3105 E. Skelly Dr. Suite 110, Tulsa, OK
74105, (918) 749-9548

OREGON: Beavarton, 10700 S W Beaverton Hwy . Suite 565,
Beaverton, OR 97005. {503) 643-6759

PENNSYLVANIA: Ft. Washington, 575 Virgiia Dr . Ft Wash-
ngton. PA 19034, (215) 643-5450

TENNESSEE: Knoxville, 106 Cavetton Rd.. Apt 1F. Knoxville.
TN 37919. (615) 691-3380. Johnson City, PO Drawer 1255,
Erwin Hwy . Johnson City. TN 37601, (61 )252 2200

TEXAS: Austin, 12501 Research Bldg . P.O. Box 2909. Austin,
TX 78723. (512) 250-7655: Dallas, PO Box 225214, Dallas.
TX 75265, 'gm 995-6531. Houston, 9000 Southwest Frwy .
Sutte 400, Houston. TX 77036. (713) 778-6592

UTAH: Salt Lake CI?, 3672 West 2100 South, Sait Lake City UT
84120, (801) 973-631

VIRGINIA: Arlington, Crystal Square 4, 1745 Jetferson Davus
Hwy . Suite 600, Arlington, VA 22202. (703) 553-2200: M d
le*hian, 13000 711 Sutters Mili Cr . Midlothian, VA 23113, (804
8‘04 1428775 Richmond, 3930 Beutah Rd . Richmond. VA 23234
(804)

VIASNINGTONV Redmond, 2723 152nd Ave . N E Bidg 6.
(206) 881-3080. Redmond. WA 98052

CANADA: Ottawa, 436 McClaren St . Ottawa. Canada.
K2POMS. (613) 233-1177: Richmond Hill, 280 Cenitre St € .
Richmond Hill L4C181. Ontario. Canada. }416) 884-9181. St.
Lauren!, Ville St Laurent Quebec. 9460 Trans Canada Hwy .
St Laurent. Quebec. Canada H4STR7. {514) 334-3635 G

TI Distributors

ALABAMA: Huntsville, Hall-Mark (205) 837-8700

ARLZOMA: Phoenix, Kierult! Electronics (602) 243-4101;R V.
rga;t,n;g'om |soz; 272-7144; Tempe, Marshall industries

CAUFORNIA: Anaheim, R.V. Weatherford (71‘) 63l~9600;
Canega nu‘. MI('SMU lnduslms ( 3) 5001;

[ 3) 998-2 g
7|‘4) 979- 5391 El Monte, Marshall Inausmu (213) g 6-

[ 9, Ti Suppiy (2!3935
wmmrvm:nu"- 1 aofm 5)964 sm‘
Irving, JACO (

14)540-5600; Marsnalllnduslms 33’4)556-
tes, Kierulft Electronics (213) 725 RPS
2'3] 7481211, balo Alto, Kierultf Ellctwmcs 14\5) 968-
292; mmu R.V. Weatherford (714) 623- San
Arrow Ellcuomc: 714) 565-4800, Kmum Elec

arshail Industries (714) 278
278-7400; Santa Bardara, RV,
51; Santa Clara, United Compo-
nents (408 Mayn 8, Arrow Euclromcs (408)
745-6600; mrmu lnduslnes (400) 732-1100; Time Elec-
tronics (40B) 734-98 ISuagl.y (408) 732 5555, United
Components (400) rrance, Tima Electromcs
213?3204)050 Tustin, Kmnm Electronics (714) 731-5711

COLORADO: Denver, Anow Emuome: (303) 758-2100,
Dy 'yiomllolnvn (303&4 544; Kierultt Electronics (303)
V. Weathertosd (303) 770-9762.

CONNECTICUT: Maméen, T) Su| 203) 281-4669; Orange,
Milgray/Connecticut 2503) gg"; 4 Wallinglord, Arrow
ngclsrgmcs (203) 265-7741; Wilshure Electronics (203)

FLOMM I:lwnm Diplomat/Southiand (813) 443-4514;
réate, Arrow Electronics (305) 973-8502;
Dtplomlllf! Laudemlle (305) 971-7160; Hall-Mark/Miami
(3 5) 971-9280; nmm. Hall-Mark/Orlando (305) 855-
4020; P ||ll now Euclromcs (305) 725-1480;
anlcml/Flonda 1305 -4520; St. Petersbury, Kierultt
Electronics (813) 571 1965 Winter Park, Milgray Elec-
tronics (305) 647-5747.

GEORGIA: Norcross, Arrow Emlwmcs (404) 449-8252; wu-
shire Electronics (404) 923-5750

ILUIGI:WMW Ti Sy 312) 640-2964: Ben-
sonvitle, Hall-Mark/Chica g!s?: (38 3, Elk Grove WI-
, Kieruitt E:mromu ?31 Chicago, Newark
!m(romu (312)

INDIANA: Ft. Wayne, Ft. Wayne Electronics (219)423 -3422,
Indisnapolls, Graham Electronics (317) 634-8202; Arrow
Electronics (317)243-9353; T) Supply (800) 325-1039

10WA: Cedar Rapids, Deeco (319) 365-7551.

KMSAS Lenexa, Component Speciaities (313) 432-3555;
Shawnae Mission, Hali- Muleans:s City (913) 888-4747:
vmm LCOMPMC (316) 265-95

RYLAND: Battimore, Arrow Elsctronics (202i 737-1700.
(301)247 5200, Hall-Mark/Baitimore (301) 796-8300; Co-
iwmbia, Diplomat/Maryland (301) 995-1226: Rockville,
Muilgray/Washingtan {301) 463-6400.

sucnussm Slllerica, Kierultl Electronics 5517) 667-
8331; Buriiagton, W|Ismu Elec"omcs (617) 272-8200: Wal-
tham, 71 Sunplg (617)89 0. Wobum, Arrow Electronics
{617)933-8130, Time Elmromcs (617) 935-8080.

MICHIGAN: Ann Arbor, Arrow Electronics (313) 971-8220;
OakPark, Newark Elecironics (313)967 0600. Grand Rapids,
Newark Electronics (616) 241

MINNESOTA: Edina, Arrow Electromcs (612) 830-1800; Min-
neapolis, Diplomat (61 e Plymouth, Marshall in-
dustrials (612) 559-221

MISSOUR!: Earth City, Hall-Mark/St. Lows (314) 291-5350,
lmln City, LCOMP Inc -Kansas City (816) 221-2400; TI
HJ'Y (UIS) 753 4750, St. Louls, LCOMP Inc.-St. Louis

NEW HAMPSHIRE: Manchester, Arrow Electronics (603)
668-6968.

NEW JERSEY: Camden, General Radio Supply (609) 964-
8560. Charry Hill, Mllgraymelawm Valley (609) 424-1300;
Clark, TI Sup ly (201) 382-6400; Clifton, Wilshire Elec-
twmcs (201 140-1900: Falﬂltll Kremm(leclromcs (201
575-6 rrow Electronics (609) 235
smlmm Arrow Elulvomcs {201) 797-5800; Tolon.
Diglomat/New Jersey (201) 785-1830.

NEW MEXICO: Albu: . Arrow Electronics (505) 243-
4566, 1nternational Elec"amcs (505) 262-2011; United
Components (505) 345-

NEW YORX: Endwsll, Wilshire Electronics (607) 754 1570;
Fraspont, Mllony Electronics (516) 546-6000, {800}
645-3986: Hurr? Arrow Electronics (516) 231 1000,
JACO (516) 273-5500; L lmol Anow!Syucuse 315)
652-1000; Melviltle, Dgloml s 454-6400; York,
Wilsthire Enclmmcs (212) 682-8707. noenmu. Arcow/

(312)893-9420

{716) 275-0300; Rochester Radio Supply (716)
454-7800, Wilshire Electronics (716) 235-7620.

NORTH CAROLINA: Raleigh, Hall-Mark (919} 832-4465;
Winston-Salem, Arrow Electronics (319) 725-8711.

OMIO: Centerville, Arrow Electronics (513) 435-5563; Cleve-
and, T) Sup (2 6) 464-6100; Ciacinnati; Graham Electronics
513) 732-1661: Columbus, Hall-Mark/Ohio (614) 846-1882;
mn ESCO Elenromcs (513) 226-1133; Marshall Industries
513) 236-8088; Reading, Arrow Electronics (513) 761-5432;
alon, Arrow Electronics (216) 248-3990

OKLAHOMA: Tulsa, Component Specialties (918) 664-2820;
Hall-Mark/Tulsa (918) 835-8458; TI Supply (918) 749-9543.

CREGON: (503) 641-
9070; Milwaukie, United Companents (503 ) 653-5340.

PENNSYLVANIA: Huntington Valley, Hall- Mavklelaeel hia
(215) 355-7300. leburgla Arrow Electronics (412) 856-7

TEXAS: Austin, Comgonnnl Specnalnes (512) 837-8922; Hall-
Mark/Austin (512) 837 Dallas, Component Specialties
{214) 3576511, Hall Mavk/UaMas(ZM 234 400; International
Electronics, (214) 233-9323; TI Su;:})ly $2u)2306830 £l
Paso, International Electronics (315) Com-

nunl Speciatties {713) 771-7237. Hall- szwouston 713’
81-5100 Harrison Equipment (713) 652-4700; Tl Supply (713

- UTAH: Sait Lake City, Dluloma:;/Alulmd (801) 486-4134;

Kierultf Electronics (801) 973

WASHINGTON: Redmond, United Components (206) 885 1985;
Seattle, Amac/Stroum Electranics (206) 763-2300, Kierulti
g;e&r}ogrgcs (206) 575-4420; Tukwila, Arrow Electronics (206)

WISCONSIN: Oak Creek, Arrow Electronics (414) 764-6600;
Hall-Mark/Milwaukee (414) 761-3000; Waukesha, Kierulf Elec-
tronics (414) 784-81

CANADA: Cal ly. Cam Gard Suppfy {403) 287-0520; Future
Electronics (4 ) 259-6408; Downsview, CESCO Electronics
(416) 661-0220; Edmonton, Cam Gard Supply (403) 426-1805;
alifax, Cam Gzrd Su &I‘ya (902) 454-3581; Kamloops,Cam
ard Supph ( n, Cam Gard Supply (506)
CESCO Elmromcs (514) 735-5511; Future
:lmromcs (514) 731 7441: Otiaws, CESCO Electronics {613)
29-5118; Future Elmromcs (613) 820-8313. Quebec City,
CESCO Eiectronics (418) 68; na, Cam Gard Sup
gOG)SZ 1317; Saskatoon, CamGard uppty(l)%)ﬁ 26424
romo, Future Electronics (416) 663-5563. Yancowver, Cam
Gard Sup (604) 291-1441; Future Electronics (604)438
5545; Winnipeg, Cam Gard Supply (204) 786-8481.
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INTERFACE
CIRCUITS

TYPES SN75064, SN75065, SN75066, SN75067
QUADRUPLE HIGH-CURRENT DARLINGTON SWITCHES

BULLETIN NO. DL-S 12788, NOVEMBER 1980

Output Collector Current . .. 1.5 A Max
2-W Dissipation Rating

High Output-Voltage Capability

Outputs Diode-Clamped for Inductive Loads
Common-Emitter Circuit for Current Sink

SN75064 and SN75065 Have TTL-and DTL-
Compatible Inputs

SN75066 and SN75067 Have CMOS-and
PMOS-Compatible Inputs

Improved Versions of Types
ULN2064 thru ULN2067, Respectively

description

The SN75064, SN75065, SN75066, and SN75067
are monolithic high-voltage, high-current darlington
transistor switches. Each comprises four n-p-n darling-
ton pairs. All units feature high-voltage outputs with
common-cathode clamp diodes for switching induc-
tive loads. Qutputs and inputs may each be paralleled
for higher current capability. Applications include
relay drivers, hammer drivers, lamp drivers, display
drivers (LED and gas discharge), line drivers, and logic
buffers. These common-emitter circuits are designed
to operate as current sinks to the load.

The SN75064 and SN75065 are intended for use
with TTL, DTL, and 5-volt MOS logic. The SN75066
and SN75067 are intended for use with PMOS and
higher voltage CMOS logic.

NE
DUAL-IN-LINE PACKAGE
(TOP VIEW)
HEAT SINK, E,
& SUBSTRATE
4 NC 4B 3B NC  3C
18 15 14 13 12 1 10 9
) ] y
~ Lal
1 2 3 4 5 6 17 8
CLAMP  1C 18 28 2 CLAMP
HEAT SINK, E,
& SUBSTRATE
NC — No internal connection
schematic (each darlington pair)
—Pp———0 cLamp
ouTPUTC
Rin
INPUT B O—ANA——4
72ka &
NOM O
kg S
NOM 2
SN75064, SN75065: Rin = 350 2 NOM b———o
SN75066, SN75067: Rip = 3kn NOM ) £

77

The SN75064 thru SN75067 are designed for lower saturation voitages than the ULN2064 thru ULN2067. Therefore
they dissipate less power at the same currents and operate cooler with a corresponding increase in reliability. They are

characterized for operation from 0°C to 70°C.

absolute maximum ratings at 25° C free-air temperature for each switch (unless otherwise noted)

SN75064 SN75065 SN75066 SN75067 UNIT
Collector-emitter voltage 50 80 50 80 A
Input voltage (see Note 1) 15 15 30 30 Vv
Peak collector current (see Figures 11, 12, and 13} 1.5 1.5 1.5 1.5 A
Input current 25 25 25 25 mA
Total power dissipation at (or below) 25°C 2075 2075 2075 2075 W
free-air temperature (see Note 2}
Operating free-air temperature range 0to 70 010 70 0to 70 01t 70 °C
Storage temperature range —55 to 150 —55 to 160 —55 to 150 —55 to 150 °C
Lead temperature 1/16 inch (1,6 mm} 260 260 260 260 oc
from the case for 10 seconds

NOTES:

1.. All voltage values (unless otherwise noted) are with respect to the emitter/substrate terminal E.

2. For operation above 25°C free-air temperature, derate total power to 1328 mW at 70°C at the rate of 16.6 mW/°C.

1180
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TYPES SN75064, SN75065, SN75068, SN75067 v
GUADRUPLE HIGH-CURRENT DARLINGTON SWITCHES

electrical characteristics at 25°C free-air temperature (unless otherwise noted)

TEST SN75064 SN75065 SN75066 SN75067
PARAMETER TEST CONDITIONS UNIT
FIGURE MIN MAX | MIN MAX.|MIN MAX | MIN MAX
v Collector sustaining |, |y _04v, Ic=100mA| 35 50 35 50 v
: =04V, = m
CEXi{sus) voltage ! C o
VCE =50V 100 100
Collector output VEE=50V, Ta=70°C 500 500
IcEX 2 HA
cutoff current VCcg=80V 100 100
V=80V, Ta=70°C 500 500
Vi=24V 2 43 4.3
On-state V=375V 45 96| 45 96
N{on) ; 3 - mA
input current V=5V 09 18| 09 1.8
V=12V 275 52275 5.2
Vee=2V, Ic=1A 2 2 6.5 6.5
v Onstate 4 vCE —2v FEEET v
lfon) input voltage CE ’ cr oA 2.5 25 10 10
See Note 3
11 =625 uA, Ig=500mA 1.1 1.1 1.1 1.1
1} =935uA, Ic=750mA 1.2 1.2 1.2 1.2
3 I1=125mA, Ic=1A 1.3 1.3 1.3 1.3
v Collector-emitter 5 = 2mA 1 135 A v
=2mA, =1, ,
CEf(sat) saturation voltage y ¢ 1.4 1.4
See Note 3
11=2.25mA, Ic=15A,
15 1.5
See Note 3
VR =50V 50 50
) Clamp-diode s VR =50V, Ta=70°C 100 100 A
u
R reverse current VR =80V 50 50
Vr=80V, Ta=70°C 100 100
v Clamp-diode . lg=1A 1.75 1.75 1.75 1.75 v
F forward voltage Ig=15A, See Note 3 2 2 2 2
NOTE 3: These parameters must be measured on one output at a time using pulse techniques. t,,, = 10 ms, duty cycle < 10%.
switching characteristics at 25°C free-air temperature, Vcc =5V
PARAMETER TEST CONDITIONS MIN  TYP MAX | UNIT
tPLH Propagation delay time, low-to-high-level output ) 1 us
- - - See Figure 8
tPHL Propagation delay time, high-to-low-level output 1.5 us

Vi

PARAMETER MEASUREMENT INFORMATION

OPEN

L

VEEX({sus)

—ivn

FIGURE 1-VCEX({sus)

T

OPEN

FIGURE 2-Icgx
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TYPES SN75064, SN75065, SN75066, SN75067
QUADRUPLE HIGH-CURRENT DARLINGTON SWITCHES

PARAMETER MEASUREMENT INFORMATION

OPEN OPEN

li{on)
V) OPEN

Vi(on) v

lllq—g
—
o

FIGURE 3—-l(on) FIGURE 4-V|(on)

OPEN

VR
+°

OPEN

Vclsat)

FIGURE 5-VCE(sat) FIGURE 6-Ig
% VF % iIF
OPEN D& B l
FIGURE 7-V
—-35V
CLAMP
e
;: 68 2, 2w
L—- OUTPUT
GENERATOR 3 L/, CL=15pF
(see Note A) $50% (see Note B) OUTPUT
‘b—_——_j\

=

NOTES: A. The input pulse is supplied by a generator having the following characteristics: PRR = 50 kHz, duty cycle = 10%, Z, = 50 0.

B. C| includes all probe and stray capacitance.
FIGURE 8 — SWITCHING TIMES
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TYPES SN75064, SN75065, SN75066, SN75067
QUADRUPLE HIGH-CURRENT DARLINGTON SWITCHES

ELECTRICAL CHARACTERISTICS

8N76064, SN75085 SN75066, SN75087
INPUT CURRENT INPUT CURRENT °°""‘°“1:‘ CURRENT
Ve vi
INPUT VOLTAGE INPUT VOLTAGE BASE CURRENT
" T ¢ T "® rveervermn
Tae 28'C / Ta=28'C Py TA®25'C -
12 1= No losd 8 } Noload [ Duty Cycle = 90%
Sos Figure 3 // Bee Figure 3 J/ < v
? 10 / ? . 1.0
o
E 8 gj‘f g 3 & //sN78084, SN78088 ARE _|
& w71 / CHARACTERIZED ONLY
i° / ) i \* ey / A {vrpoTHIsroiNT
\Y - £z
i, &A1 2 7T Lo //
2 /// 1 4 4
VPl
0 7 ) [}
/] 1 2 3 4 5 ] 2 4 L] 8 10 12 0 0.5 1 1.5 2 28
Vi~input Voltage—V V|-Input Voltage-V Ig-Base Current-mA
FIGURE 8 FIGURE 10 FIGURE 11
THERMAL INFORMATION
MAXIMUM COLLECTOR CURRENT MAXIMUM COLLECTOR CURRENT MAXIMUM COLLECTOR CURRENT
v Ve v
DUTY CYCLE DUTY CYCLE DUTY CYCLE
20 (—r— 20— 20—
Ta=26°C Ta=60°C TA=70°C
< N= Numtm]c! Outputs ! < p=N = Number of Lutp‘ull ! ', <| LN = Number Li:ilpulll !
| [ | Ci C
15 15 15
MRS iy |
] N R AN N s \\\\‘ 9
~
i 10 \‘\ D § 10 \ AN \\‘\ g 10 \\ ™
»
E NS ™~ E b - 5 N o) -
! Y3 \\ﬂ : \4,3'\4 ; AL T
g os 3 os ~9 3 os Ve ~]
1 | P 1 \\~,
L L L
[ [} [
0 10 20 30 40 50 80 70 80 80 100 0 10 20 30 40 50 60 70 80 90 100 0 10 20 30 40 6O 60 70 B0 90 100
Duty Cycle — % Duty Cycle — % Duty Cycle ~ %
FIGURE 12 FIGURE 13 FIGURE 14

TYPICAL APPLICATION DATA

T3

_q'_ 1 18
2 15
sy T
{4 13
TMS1000 - _gc_ s SN75086 12:};
—7 (] 1 ——w
7 10
s []

FIGURE 15 — RELAY DRIVER INTERFACE
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UPDATE ™"

SN75064, SN75065, SN75066, SN75067, SN75068, SN75069, SN75074, SN75075

The following changes for the ULN2064 thru ULN2069, ULN2074, and ULN2075 are being made
to maintain interchangeability with other suppliers. To avoid the duplication of specifications
created by these changes, the SN75064 thru SN75069, SN75074, and SN75075 are also being changed
as shown below and on the following page.

revised electrical characteristics for pages 122 and 130

TEST ULN2064 | ULN2065 | ULN2066 | ULN2067
PARAMETER FIGURE TEST CONDITIONS ULN2074 | ULN20756 UNIT
MIN MAX | MIN MAX | MIN MAX | MIN MAX
1] =625 uA, Ic=500mA LA 1.1 1.1 1.1
11=935uA, Ic=750mA 1.2 1.2 1.2 1.2
Collect itte 1=125mA, Ic=1A 13 1.3 1.3 1.3
ector-emi r
VCE(sat) . 5 It=2mA, Ic=125A, \
14 4
saturation voltage Sea Note 3 1
11=225mA, Ic=156A,
1.5 15
See Note 3
revised electrical characteristics for pages 22 and 30
TEST SN75064 SN75065 SN75066 SN75067
PARAMETER FIGURE TEST CONDITIONS SN75074 SN75075 UNIT
MIN MAX | MIN MAX | MIN MAX |MIN MAX
1) = 625 pA, I =500mA 1.13 1.13 1.13 1.13
1) =935uA, Ig=750mA 1.25 1.25 1.25 1.25
=1. A = 4 K 4 1.
v Collector-emitter 5 :I - :‘SAm - :C — : :5 ry ! 14 ! 4 v
CElsat)  (;turation voltage ! . e=n ' 1.6 1.6
See Note 3
1}=225mA, Ic=15A, 7 .
See Note 3
revised electrical characteristics for page 126
TEST ULN2068 ULN2069
DITIONS
PARAMETER FIGURE TEST CON MIN_ MAX | MIN _MAX UNIT
Vy=24V, Ic=500mA 11 1.1
Vi=24V, Ic=750mA 1.2 1.2
V=24V, Ic=1A 13 13
v Collector-emitter 5 VI 24V lc 15A v
CElsat) saturation voltage TN c= i ’ 14
See Note 3
Vi=24V, Ic=15A, 5
See Note 3 )
revised electrical characteristics for page 26
TEST SN75068 SN75069
PARAMETER TEST CONDITIONS UNIT
FIGURE MIN MAX | MIN MAX
V=24V, Ic = 500 mA 1.13 1.13
V=24V, Ic=750mA 1.25 1.25
Collector-emitter Vi=24V, lcm14a 14 14
VeE(sat) ) 5 Vi=24V, Ic=1.25A, v
saturation voltage 1.6 .
See Note 3
Vy=24V, Ic~15A, s
See Note 3 i

TEXAS INSTRUMENTS

INCORPORATED
POST OFFICE BOX 225012 ® DALLAS, TEXAS 75265




-7 UPDATE

(continued from previous page)

REVISED THERMAL INFORMATION FOR ULN2064 THRU ULN2069, ULN2074, AND ULN2075
(replaces corresponding data on pages 124, 128, and 132)

MAXIMUM COLLECTOR CURRENT MAXIMUM COLLECTOR CURRENT MAXIMUM COLLECTOR CURRENT
vs vs v
DUTY CYCLE DUTY CYCLE DUTY CYCLE
20 2.0 T 20 ™
Ta=25C | ‘ T l TA=50°C | | I | Ta=70°C I | l l
< [-N = Number of Qutputs < |- N = Number of Qutputs —— < N = Number of Qutputs —{-
l C i l Conducting Simultaneously l Conducting Simultaneousty
E 15 . A § 15
N £
3 N < ’ 3 \ \\ b\ 3 \ \\\ e
s S S N
g e
2 0 < 33 g 1.0 \ 2 ™ <] E 1.0 \\\\
8 ’ 4 3
€ N N € \.,.\’\4 E \‘ 4.\']
£ N.‘ s E N3 E \\
2 os B 3 o0s w2 - 2 05 \'{.‘3
z 0 = O - = O R -y =
| | | ]
L L Lo
o 0 ]
0 10 20 30 40 50 60 70 80 90 100 0 10 20 30 40 50 60 70 B0 90 100 0 10 20 30 40 50 60 70 &0 90 100
Duty Cycle — % Duty Cycle — % Duty Cycle — %

REVISED THERMAL INFORMATION FOR SN75064 THRU SN75069, SN75074, AND SN75075
(replaces corresponding data on pages 24, 28, and 32)

MAXIMUM COLLECTOR CURRENT MAXIMUM COLLECTOR CURRENT MAXIMUM COLLECTOR CURRENT
vs Vs vs
DUTY CYCLE DUTY CYCLE DUTY CYCLE
20 TT;SI"C T T T 20 T T T T 20 Tﬁ 701.0 T T T T
A" Ta=50°C . A=
< LN = Number of Outputs < b~ N = Number of Outputs < N = Number of Outputs
é Conducting Simultaneousy é Conducting Simultaneously .é. Conducting Simultaneously
15 215 15
£ N [ E
3 \ N 3 \ N N | S \\\\ \\
H NN 5 or Ny ] NN
2, NN TN 2 N H ANCNS N
R N 8 10 10 ~
g NSN3 ¢ » ; N
2 e W 3 N hE 2 \\\ I
E Py € RS £ NISACF T
%05 3 H Pty o %0s X -—
2o S 05 g = 0! N
T e
8 3 -~ 1 R ——
o . . |
0 10 20 30 40 50 60 70 B8O %0 100 0 10 20 30 40 50 60 70 B8O 90 100 0 10 20 30 40 S0 60 70 80 90 100
Duty Cycle-% Duty Cycle=% Duty Cycle—%
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INTERFACE
CIRCUITS

TYPES SN75068, SN75069

QUADRUPLE HIGH-CURRENT DARLINGTON SWITCHES

BULLETIN NO. DL-8 12789, NOVEMBER 1980

e Output Collector Current ... 1.5 A Max

e 2-W Dissipation Rating

e High Output-Voltage Capability

o Preamp for High Current Gain

e Outputs Diode-Clamped for Inductive Loads
e Common-Emitter Circuit for Current Sink

e Inputs Compatible with TTL and
5-Volt CMOS

e Improved Versions of Types
ULN2068 and ULN2069

description

The SN75068 and SN75069 are monolithic inte-
grated circuits each consisting of four high-voltage,
high-current n-p-n cascaded transistor switches. Each
switch includes a first stage compatible with both
TTL and 5-volt CMOS signal levels. The second and
third stages form uncommitted-collector outputs with

NE
DUAL-IN-LINE PACKAGE
{TOP VIEW)

HEATSINK, E,
AND SUBSTRATE

4B Vcc F—V- B 3C

13 L]
>

CLAMP

”<’J

1 2
CLAMP 1C 18 “ 28 NC 2¢
HEATSINK, E,
AND SUBSTRATE

NC~No [nternal connectlion
schematic (each switch)

common-cathode clamp diodes for switching inductive Vee
loads.
900 0

The SN75068 and SN70569 can sink up to 1.5 CLAMP

amperes per switch, Applications include logic INPUT  2.5k&2 | OUTPUT

buffers, MOS drivers, memory drivers, line drivers, 8 . oC

relay drivers, hammer drivers, lamp drivers, and

display drivers (LED and gas discharge).

7.2k0 :E

The SN75068 and SN75069 are designed for lower " _ E

saturation voltages than the ULN2068 and ULN2069. 3k0 ; ©

Therefore they dissipate less power at the same

currents, and operate cooler with a corresponding

. N K Resistor values shown are nominal.

increase in reliability. They are characterized for

operation from 0°C to 70°C.

absolute maximum ratings at 25°C free-air temperature for each switch (unless otherwise noted)
SN75068 SN75069 UNIT

Collector-emitter voltage 50 80 \
Supply voltage, Ve (sea Note 1) 10 10 \'
Input voltage 15 16 \%
Peak collector current (see Figures 10, 11, and 12) 1.5 1.5 A
Total power dissipation at (or below) 25°C free-air temperature (see Nots 2) 2075 2075 mwW
Operating free-air temperature range 0to 70 0to 70 °C
Storage temperature range —55 to 150 | —55 to 150 °C
Lead temperature 1/16 inch (1,6 mm) from the case for 10 seconds 260 260 °C

NOTES: 1.

All voltage values {unless otherwise noted) are with respect to the emitter/substrate terminal E.

2. For operation above 25°C free-air temparature, derata total power to 1328 mW at 70°C at the rate of 16.6 mW/°C.

Copyright © 1981 by Texas Instruments Incorporated
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TYPES SN75068, SN75069

QUADRUPLE HIGH-CURRENT DARLINGTON SWITCHES

electrical characteristics at 25°C free-air temperature, VcC = 5 V (unless otherwise noted)

TEST SN75068 SN75069
PARAMETER TEST CONDITIONS UNIT
FIGURE MIN MAX | MIN MAX
VCEX(sus) Collector sustaining voltage 1 V=04V, Ilc=100mA 35 50 \4
VCE=50V 100
| Collector output cutoff current 2 VCE=S0V, Ta=-70°C 500 A
Cl T
CEX VeE = 80V 00 | *
Veg=80V, Tpa=70C 500
| On-state i tcu N 3 V=24V 250 250 A
n-state inpu rren
Ifon) state input curre V| =375V 1000 1000 | *
Vee=2V, lc=15A,
v On-state input volta 4 24 24 \
Ifon) s ey 9° See Note 3
V=24V, Ic = 500 mA 1.1 1.1
V=24V, Ic =750 mA 1.2 1.2
V=24V, Ic=1A 13 13
Collector-emitter ! c
VCE(sat) ) 5 V=24V, Ic=1.25A, v
saturation voltage 14
See Note 3
V=24V, Ic=15A4, 5
See Note 3 )
VR =50V 50
! ci _diod o " 6 VR=50V, Ta=70°C 100 A
am lode reverse curren
R " VR =80V 50 | “
VR=80V, Ta=70C 100
v cl diode f d volt Ig=1A 1.75 1.75 v
orw
F amp-ciode Torward voltage IF=15A,  Ses Note3 2 2
Supply current
1 8 Vi=24v, Ic =500 mA 6 6 A
cc (only one switch conducting) ! c m m
NOTE 3: These parameters must be measured on one output at a time using pulse techniques. t,, = 10 ms, duty cycle < 10%.
switching characteristics at 25°C free-air temperature, Vcc =5V
PARAMETER TEST CONDITIONS MIN TYP MAX UNIT
t, P tion delay time, low-to-high-level output 1 s
PLH ropaga fon elay :me CTW 0-high-level outpu See Figure 9 L
tPHL Propagation delay time, high-to-low-level output 1.5 us
PARAMETER MEASUREMENT INFORMATION
Vcc  open
‘
Vee  open VCE
Vi IcCEX
. OPEN
VeEX(sus) ic
FIGURE 1-VCEX(sus) FIGURE 2—Icgx
26 TEXAS INSTRUMENTS
INCORPORATED

POST OFFICE BOX 225012 ® DALLAS, TEXAS 75265
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TYPES SN75068, SN75069
QUADRUPLE HIGH-CURRENT DARLINGTON SWITCHES

PARAMETER MEASUREMENT INFORMATION
Vec  oPen
Vee  OPEN
iton)
vy : OPEN
Vli(on) Vee Tlc
FIGURE 3—1){op) FIGURE 4-V|(gp)
Vee  opeN

VR

$°
PE
I|T VC-El(-sat) Tlc OPEN
FIGURE 5-VCE(sat) FIGURE 6—Ig
lcc OPEN
L l f % )
VE l Vi —
OPEN A T
Ic
= =
FIGURE 7-Vg FIGURE 8- I
v,
cc p——35V
CLAMP
‘l
1:68 2, 2W
OuTPUT

[N
GENERATOR > . [+
E l L=16pF
(ses Note A) 50 2 L] {see Note B)
‘J
VOLTAGE WAVEFORMS

TEST CIRCUIT
NOTES: A. The input pulse Is supplied by a generator having the following characteristics: PRR = 50 kHz, duty cycle = 10%, Z, = 650 Q.

8. Cy Includes all probe and stray capacitance,
FIGURE 9—-SWITCHING TIMES

TEXAS INSTRUMENTS

INCORPORATED

1180
POST OFFICE BOX 225012 ® DALLAS, TEXAS 75265

27



TYPES SN75068, SN75069

QUADRUPLE HIGH-CURRENT DARLINGTON SWITCHES

MAXIMUM COLLECTOR CURRENT

vs

DUTY CYCLE

T
Ta=25°C I
N = Number of Outputs

Conducting Simultaneously

L]

N

0.5

[1/

/]

1 — Maximum Coflector Current — A
o

o

0 10 20 30 40 60 60 70 80 90 100

THERMAL INFORMATION
MAXIMUM COLLECTOR CURRENT

DUTY CYCLE
20—
TA=50°C ] 1
< f— N = Number ot Outputs +—
L Conducting Simuitaneously
§ 15
g
S R N N
© Ny .
5 7
g N
Z 10
S
8 NN A
3 R
E S
% T
2 o5 P
| B

1
L2

0

0 10 20 30 40 50 60 70 80 90 100

I¢ - Maximum Coliector Current — A

20

0.5

0

MAXIMUM COLLECTOR CURRENT

vs
DUTY CYCLE

L
Ta=70°C | I I
+-N = Number of Outputs —¢
Conducting Simultaneously

\

\ N
N
N
\ Nta '\\
V{e \’\

0 10 20 30 40 50 60 70 80 90 100

Duty Cycle — % Duty Cycle " Duty Cycle — %
FIGURE 10 FIGURE 11 FIGURE 12
TYPICAL APPLICATION DATA
V+ o—©
Ve =5V
L— 1 16
| 2 15
3 14
I SN75068 [_‘
_E'E ) 13 3’1
= 5 12 =
TMS 1000 6 1hk—
7 10
8 9

FIGURE 13—RELAY DRIVER INTERFACE

28
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INTERFACE TYPES SN75074, SN75075
CIRCUITS QUADRUPLE HIGH-CURRENT DARLINGTON SWITCHES

BULLETIN NO. DL-S 12792, NOVEMBER 1980

NE
DUAL-IN-LINE PAC
e Output Collector Current . .. 1.5 A Max (Top vas':n KAGE
e 2.W Dissipation Rating HEATSINK AND
. SUBSTRATE
o High Output-Voltage Capability w 4 a8 ——— 3 ok
. ease 16 16 14 17 12 1 10 9
e Output Sink- or Source-Current Capabilities
¢ Input Compatible With TTL or 5-V CMOS L{]_} I__&_'
e Improved Versions of Types
ULN2074 and ULN2075 »
description I ‘FI l | |>r |
The SN75074 and SN75075 are monolithic, quad- 1 2 3 1a 5 s 7 s
ruple, high-voltage, high-current n-p-n darlington- ic IE B 28 26 2C
transistor amplifier devices. They feature high-voltage Ngcg:l&& ano
outputs with collector-current ratings of 1.5 amperes

for each darlington pair.

The SN75074 and SN75075 are unique general
purpose devices, each featuring uncommitted

' . il schematic (each switch)
collectors and emitters to allow for either sinking or

sourcing the output current. These devices offer the 350 91 QuUTPUT C
system designer the flexibility of tailoring the circuit INPUT B A
to the application. Typical applications include fogic 7';'%‘;‘“ :E
buffers, relay drivers, lamp drivers, and hammer 1
drivers.

3ka €
The SN75074 and SN75075 are designed for lower NOM ¢
saturation voltages than the ULN2074 and ULN2075, $—o¢
therefore they dissipate less power at the same cur- SUBSTRATE
rents, and operate cooler with a corresponding n;

increase in reliability. They are characterized for
operation from 0°C to 70°C.

absolute maximum ratings at 25°C free-air temperature for each switch (unless otherwise noted)

ULN2074 ULN2075 UNIT
Collector-emitter voltage 50 80 \
Input voltage with respect to substrate 30 60 \
Peak coflector current (see Figures 9, 10, and 11) 1.5 1.5 A
Input current 25 25 mA
Total power dissipation at {or below) 25°C free-air temperature (see Note 1) 2075 2075 mW
Operating free-air temperature range 0 to 70 0to 70 °C
Storage temperature range —55 to 150 --55 to 150 °C
Lead temperature 1/16 inch (1,6 mm) from the case for 10 seconds 260 260 °C

NOTE 1: For operation above 25°C free-air temperature, derate total power to 1328 mW at 70°C at the rate of 16.6 mw/°C.

Copyright © 1980 by Texas Instruments Incorporated
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TYPES SN75074, SN75075

QUADRUPLE HIGH-CURRENT DARLINGTON SWITCHES

electrical characteristics at 25°C free-air temperature (unless otherwise noted)

TEST SN75074 SN75075
PARAMETER TEST CONDITIONS UNIT
FIGURE MIN  MAX |MIN MAX
VCEX(sus) Collector sustaining voltage 1 V=04V, Ic =100 mA 35 50 \"
Vcg=50V 100
VCE=50V, Ta=70°C 500
| Collect: tput cutoff t 2 A
CEX ollector output cutoff curren Ve =80V ool ¢
VCE=80V, Ta=70°C 500
V=24V 4.3 4.3
I On-state input ci t 3 A
Iton) rstate input curren Vi=375V 25 96| 45 96|
VCg=2V, Ic=1A 2 2
Vi(on) On-state input voltage 4 Vee=2V, Ic=15A, 25 25 \%
See Note 2' i i
1] =625 pA, Ic =500 mA 1.1 1.1
1) =935 uA, Ig =750 mA 1.2 1.2
P it 1=1.25mA, Ic=1A 13 1.3
ollector-emitter
VCE(sat) - N 5 I)=2mA, Ic=126A, 14 \%
uration volta K
saturatio e See Note 2
1=225mA, Ic=15A, 15
See Note 2 )
NOTE 2: These parameters must be measured on one output at a time using pulse techniques, t,, = 10 ms, duty cycle < 10%.
switching characteristics at 25°C free-air temperature
PARAMETER TEST CONDITIONS MIN TYP MAX | UNIT
i i -to-high-| tput 1 s
tPLH Propagation delay time, low-to-high-level outpu See Figure 6 M
tPHL Propagation delay time, high-to-tow-level output 1.5 us
PARAMETER MEASUREMENT INFORMATION
VcE

V)

VCEX(sus)

FIGURE 1-VgEX(sus)

T

ICEX
G

OPEN

FIGURE 2—-Icgpx

TEXAS INSTRUMENTS
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TYPES SN75074, SN75075
QUADRUPLE HIGH-CURRENT DARLINGTON SWITCHES

PARAMETER MEASUREMENT INFORMATION

li{on)
\7] OPEN
FIGURE 3-Il(gp) FIGURE 4-V(gn)
I‘ T# IT vclsan Tlc
FIGURE 5-V(E(sat)
3BV
68 2, 2W .
] [}
OUTPUT PHL —8 r— i P— tPLH
GENERATOR ¢ l/ CL=15pF ! Vou
(see Note A) 3500 {sse Note B oUTPUT
j_[———,r ——=VoL
TEST CIRCUITS VOLTAGE WAVEFORMS

NOTES: A. The input pulse is supplied by a generator having the following characteristics: PRR = 50 kHz, duty cycle = 10%, Z4 = 50 Q2.
B. Ci includes all probe and stray capacitance.

FIGURE 6-SWITCHING CHARACTERISTIC

1180
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TYPES SN75074, SN75075
QUADRUPLE HIGH-CURRENT DARLINGTON SWITCHES

ELECTRICAL CHARACTERISTICS

INPUT CURRENT COLLECTOR CURRENT
vs v
INPUT VOLTAGE BASE CURRENT
14 T 1
TA=25°C / G * VCE(sat) ‘
12} No load Ta = 25°C
See Figure 3 / Duty Cycle = §0%
< 0 1 |
3 N / g 10
- 8 S £
§ N4 38 AuiNaorass
S . & g / CHARACTERIZED ONLY
F o & A |vrroTHispomT |
i, s § us ‘
= / L o
2 7 /
0 o /
[ 1 2 3 4 5 o 05 1 15 2 25
Vi~Input Voltage-V Ig—-Base Current—mA
FIGURE 7 FIGURE 8
THERMAL INFORMATION
MAXIMUM COLLECTOR CURRENT MAXIMUM COLLECTOR CURRENT MAXIMUM COLLECTOR CURRENT
vs vs vs
DUTY CYCLE DUTY CYCLE DUTY CYCLE
20 20 20 T
TA':zs"’c r ] ] TL=§o°c' l Ta=70"C I |j L
< -N = Number of Outputs. < |— N = Number of Outputs +— < N = Number of Qutputs —
) < I Conducting Simultaneously .;_ Conducting Simuitaneously
g 15 § 15 < g 15
E £ g
s l \ s 3 N Mo <§ \ \\‘ }
] & g N
Y \k \4*’2 % 10 ¥\\\\ (% 10 \\
: N
: NNUDE . NG : NN
E N*" \:\ g T\/V *\JI\V\ g \ N‘J\ -
0.5 S 05 19 s 05 VTR
g; = T | * \\:
L o L
0 [ 0
Q@ 10 20 30 40 S50 60 70 80 90 100 0 10 20 30 40 50 60 70 8O 90 100 0 10 20 30 40 50 €0 70 80 90 100
Duty Cycle — % Duty Cycle — % Duty Cycle — %
FIGURE 9 FIGURE 10 FIGURE 11
TYPICAL APPLICATION DATA
V+=48V
° 1 16 ~—
12 15
—i3 14+
TMS1000 — 4 SN75074 13
¢—15 SN75075 12
— 6 11
*"7 10
8 9 —e-
L

FIGURE 12—-RELAY DRIVER INTERFACE WITH EXTERNAL CLAMP DIODES
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INTERFACE ' SERIES 75401
CIRCUITS ‘ DUAL PERIPHERAL DRIVERS

BULLETIN NO. DL-S 12239, APRIL 1975 — REVISED DECEMBER 1976

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

performance SN75401 NE DUAL-IN-LINE PACKAGE (TOP VIEW)
- 2-W Dissipation Rating HEAT SINK & GND!
; FUNCTION TABLE / )
° Cl-wractenzed for Use to 500 mA (EACH AND DRIVER)
e High-Voltage Outputs INPUTS | OUTPUT
e No Output Latch-Up at 30 V {After A B Y
Conducting 300 mA) L oL L
e Medium-Speed Switching LoH L
X H L L
ease-of-design H on " »
e Circuit Flexibility for Varied Applications H = high-level WEAT SK & GND'
and Choice of Logic Function L = low-level positive logic: Y = AB
o TTL or DTL Compatible Diode-Clamped SN75402 NE DUAL-IN-LINE PACKAGE (TOP VIEW)
Inputs WEAT SINK & VO
. e C——
FUNCTION TABLE
._ .Standard Supply Voltage (EACH NAND DRIVER)
description
Series 75401 dual peripheral drivers are a family of INPUTS | OUTPUT
versatile devices designed for use in systems that A B Y
employ DTL or TTL logic. SN75401, SN75402, L L H
SN75403, and SN75404 provide AND, NAND, OR, L H H
and NOR drivers, respectively, {assuming positive HoL H
logic) and are identical to SN75461 through H -
SN75464 except that the package allows the output n- high-level povitive logic: Y - AB
current capability to be increased to 500 mA. L = low-level -
Diode-clamped inputs simplify circuit design. Typical SN75403 NE DUAL-IN-LINE PACKAGE (TOP VIEW)
applications include high-speed logic buffers, power HEATSINK & GNO!

drivers, relay drivers, lamp drivers, MOS drivers, line FUNCTION TABLE

drivers, and memory drivers. Series 75401 drivers are (EACH OR DRIVER
characterized for operation from 0°C to 70°C. INPUTS | OUTPUT
A B Y
L L L
L H H
: : H L H
schematics of inputs and output H H H
H = high-level ’ HEAT SINK & GND'

EQUIVALENT OF EACH INPUT | TYPICAL OF ALL OUTPUTS | L = low-level positive logic: Y = A+B

SN75404 NE DUAL-IN-LINE PACKAGE (TOP VIEW}
—- HEAT SINK & GND'
Vee Vee 2B A 27 2Y
OUTPUT FUNCTION TABLE wl (el Tzl [wl el sl
4k (EACH NOR DRIVER)
—_—— E
. INPUTS | OUTPUT
INPUT - A B Y
L L
L H L |
H L L
H H L 1 2 k] 4 5 8 7
1A iC) v NI
H = high-level HEAT SINK & GND'

L = low-level positive logic: Y = A+B

tHeat-sink pins are internally
connected to pin 7.
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SERIES 75401
DUAL PERIPHERAL DRIVERS

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

SupplyvoltageVcc(seeNoteﬂ..............................7V
Input voltage . . . . -1 2
Interemuttervoltage(seeNote2) T - X -2
Off-state output voltage . < 1 2"
Continuous output current (see Note3) P . e e e e e e e e e e e e e . . BB0MA
Peak output current {ty, < 10 ms, duty cvcle<40% see Note3) e e e e e e e e e e e e e < . 1000mA
Continuous total power dissipation at {or below) 30°C free-air temperature (see Note4) . . . . . . 2W
Operating free-air temperaturerange . . . . . .« ¢ . v 0 e e e e e e e e e e e OCto7OC
Storage temperaturerange . . . . . . e e e e e e e e e . ... -65Cto150°C
Lead temperature 1/16 inch from case for 105econds e e e e e e e e Lo o .. 280°C

NOTES: 1. Voltage values are with respect to network ground terminal unless otherwise specified.
2. This is the voltage between two emitters of a multiple-emitter transistor.

3. Both halves of these dual circuits may conduct rated current simul ty; h . power dissipation averaged over a short
timae interval must fall wuthin the continuous dissipation rating.
4, For operation above 30°C free-air temperature, refer to Dissipation Derating Curves in the Thermal Information section, which

starts on page 11,

recommended operating conditions
MIN NOM MAX UNIT
Supply voltage, Vee . . . . 4,75 5 5.25 Vv
Operating free-air temperature, TA e e e e e e e e e e e e e e e e e 0 70 °C

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

PARAMETER TEST CONDITIONS MIN _TYPI MAX |UNIT
ViH  High level input voltage 2 \4
ViL Low level input voltage 08| V
Vig  Input clamp voltage Vee =475V, | =-12mA -12 16| V
1oH  High-level output current Vec =475V, Vin=2V, 100 | HA
Vi =08V, Vo =35V
Vec =475V, | 1oL = 100 mA 0.15 0.4
Vor Low-level output voltage ViH=2V, oL =300 mA 0.36 0741 V
ViL=08V IoL = 500 mA 0.5 1
hy Input current at maximum input voltage Vec=5.26V, V=55V 1| mA
hH High-level input current Ve =525V, V| =24V 40 1 pA
i Low-level input current Vee=5.25V, V=04V -1 -1.6 | mA
SN75401 Vi=5V 8 11
SN75402 Vi=0 13 17
] Supply current, outputs high Vee=6.26V A
Ceh SuRpy puts hig SN75403 | ' °C ~5V CEER
SN75404 Vi=0 14 19
SN75401 Vi=0 61 76
SN75402 V=5V 65 76
| Supply current, outputs lo Vec=5.25V A
ceL Supply puts fow SN75403 | ' °C Vi=0 83 76|
SN75404 Vi=5V 72 85
tAN typical valuesare at Vog =6 V, T = 26°C.
A
1276
34 TEXAS INSTRUMENTS
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switching characteristics, Vcc =5V, Ta = 25°C

TEST SN75401 SN75402 SN75403 SN75404
PARAMETER UNIT
CONDITIONS | MIN TYP MAX | MIN TYP MAX| MIN TYP MAX| MIN TYP MAX
tplLH Propagation delay time, low-to-high-level output | Ig = 200 mA, 30 55 45 65 30 55 40 65 ns
tpHL Propagation delay time, high-to-low-level output | Cy =15 pF, 25 40 30 50 25 40 30 50 ns
tTLH Transition time, low-to-high-level output RL=50Q, 8 20 13 25 8 25 8 20 ns
tTHL Transition time, high-to-low-level output See Figure 1 10 20 10 20 10 25 10 20 ns
Vs=30V,
VoH High-level output voltage after switching lop~300mA, |Vg—10 Vg—-10 Vg—10 Vg—10 mV
See Figure 2
PARAMETER MEASUREMENT INFORMATION
INPUT 24V 1V
le-t—<5ns le—ot— .10 s
(| [ av
90% | 1 20%
SN75401 SN75401
SN75402 2RL-s0u sN7sa0g 'NPUT 18V | | on - | | 15V
— [ 0.5us - T
— e—cs5 s — | =100
PULSE AB | 0% Py T =3v
GENERATOR crcut |y SNTSH02 ypur | | 0% |
(See Note A} UNDER SN75404 15V 15V
A TEST 0% K I| 10% ov
|
|
l‘_’l—tPHL PLH
—t GND J._" VoH
SN75403 90% 1 £~ 90%
= =15pF
SN75404 L ouTPUT 1 50% 50% o |
{See Note B} | 10% 10% 1. v
I | r | oL
= 2 fowb—tTHL pef—tTLH
04V
TEST CIRCUIT VOLTAGE WAVEFORMS

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

B. Ci_includes probe and jig capacitance.

FIGURE 1—SWITCHING TIMES
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SERIES 75401
DUAL PERIPHERAL DRIVERS

PARAMETER MEASUREMENT INFORMATION

Vg=30V
INPUT 24V 5V *
<
$2mH
L
pa—
! 1N3064¥ ¢
SN75401 21000
SN76402 1
PULSE
GENERATOR ke CIRCUIT
(Ses Note A) UNDER Y
5/a o QUTPUT
ey GND
SN76403 CL=~16pF
-t CL P
1 SN76404 P (See Note B)
04V = =
TEST CIRCUIT
fo—+t—<5 ns le—o}— <10 ns
I |
FEX | | Hoo% 3v
SN75401 ynpyt 15V
SN75403 ’ I sy
1% 10% L[0T ov
e 40 us ;!
—-;|l4—<6ns —-Oll_p—_-<1_gni_3v
SN75402 |y ouT | | 19509\‘,’ 0% X i
SN75404 ’ 18V
10% 10% ov
VoH
OUTPUT
-—— VoL
VOLTAGE WAVEFORMS

NOTES: A. The pulse generator has the following characteristics: PRR = 12.6 kHz, 24, = 50 2.
B. C includes probe and jig capacitance.

FIGURE 2—LATCH-UP TEST
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INTERFACE SERIES 75411
CIRCUITS DUAL PERIPHERAL DRIVERS

BULLETIN NO. DL-S 12364, MARCH 1976 — REVISED DECEMBER 1976

PERIPHERAL DRIVERS
FOR HIGH-VOLTAGE, VERY HIGH-CURRENT DRIVER APPLICATIONS
NE DUAL-IN-LINE PACKAGE (TOP VIEW)

performance

1 2 3 4 ] L 7

SN75411
e 2.W Dissipation Rating Y Ly Lyl 2
e Characterized for Usa to 500 mA FUNCTION TABLE e e
e High-Voltags Outputs (EACH AND DRIVER) {—rD——IC_—__J
e No Output Latch-Up at 55 V (After ':PUT: OU?UT
Conducting 300 mA) — - |
e Medium-Speed Switching L H L ‘l—————D—CT
H L L
H

ease-of-design
H H

e Circuit Flexibility for Varied Applications - poniever
and Choice of Logic Function L = tow-leve! positive logic: ¥ = AB
e TTL or DTL Compatible Diode-Clamped NE DUALIN'LINE PACKAGE (TOP VIEW)
SN75412 HEAT BINK & GND!
Inputs Ve 8 24 2y

132 npin 3 ]

e Standard Supply Voltage FUNCTION TABLE
description (EACH NAND DRIVER)

INPUTS [ OUTPUT
A_B Y

Series 75411 dual peripheral drivers are a family of
versatile devices designed for use in systems that
employ DTL or TTL logic. SN75411, SN75412,
SN75413, and SN75414 provide AND, NAND, OR,
and NOR drivers, respectively, {(assuming positive H H
logic) and are identical to SN75471 through

ror
Ir
rIITzxI

HEAT SINK & GND'

H = high-level iti ic: = AB
SN75474 except that the package allows the output L = low-faval positive logic: ¥ = AB
current capability to be increased to 500 mA. NE DUAL-IN-LINE PACKAGE (TOP VIEW)
Diode-clamped inputs simplify circuit design. Typical SN75413 HEAT SINK & GND'

applications include high-speed logic buffers, power MMW’ILU'T’L

drivers, relay drivers, lamp drivers, MOS drivers, line (:‘izz'r‘;‘;”o:‘s;:)
drivers, and memory drivers. Series 75411 drivers are

characterized for operation from 0°C to 70°C. ':PUT: ourvPUT
L L L
schematics of inputs and output : ': :
How “ dsBeBaDaDaDsE
EQUIVALENT OF EACH INPUT| TYPICAL OF ALL OUTPUTS vy o
H = high-level

L = low-level positive logic: Y = A+8

NE DUAL-IN-LINE PACKAGE (TOP VIEW)

\Y -
« SN76414 HEAT SINK & GND'
4kQ OUTPUT Veg B e, 2A 2V
7 FUNCTION TABLE uifollulinl jwifol e
(EACH NOR DRIVER)
INPUT -
INPUTS | OUTPUT
A B Y
L v H |
A ‘I———D—g_‘
H L L |
H H L HetintizDelDeDal
[y
H = high-fevel " HEAT SINk 8 Gho'
- tev -
L = low-level positive logic: Y = A+B

tHeat-sink pins are internally
connected to pin 7.
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SERIES 75411
DUAL PERIPHERAL DRIVERS

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

Supply voltage, Vg (see Note 1) . . .
Inputvoltage . . . . . . . . ..
Interemitter voltage (see Note 2)

Off-state output voltage [ .
Continuous output current (see Note 3) .

Peak output current (tyw < 10 ms, duty cycle < 40%, see Note 3) .

Continuous total power dissipation at (or below) 30°C free-air temperature (see Note 4)
Operating free-air temperature range . . . .

Storage temperature range . . . . . .
Lead temperature 1/16 inch from case for 10 seconds .

NOTES: 1. Voltage values are with respect to network ground terminal unless otherwise specified.
2. This is the voitage between two emitters of a multiple-emitter transistor.

A"
... 5BV
... 55V
... 70V
6560 mA
1000 mA

L. 2W

0°C to 70°C

—65°C to 150°C

. . 260°C

3. 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.

4. For operation above 30°C free-air temperature, refer to Dissipation Derating Curves in the Thermal Information section, which
starts on page 11.

recommended operating conditions

Supply voltage, VcC
Operating free-air temperature, TA

MIN NOM MAX UNIT

4.75
0

5

525 V
70 °C

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

PARAMETER TEST CONDITIONS MIN TYPI MAX |UNIT

ViH  High level input voltage 2 \4

ViL Low level input voltage 08| V

Vik  Input clamp voltage Vec =475V, 1=—-12mA -1.2 -15 "

) Vec =475V, V=2V,

IoH  High-level output current VIL=08V, VoH =70V 100 | wA
Vec =475V, | gL = 100 mA 0.16 0.4

VoL Low:-level output voltage ViH=2V, lgL = 300 mA 0.36 07| VvV
’ ViL=08V loL =500 mA 0.5 1

1] Input current at maximum input voltage Vee =525V, V=55V 1| mA

hH High-level input current Vec=525V, V| =24V 40 | A

TR Low-level input current Vee=5.25V, =04V -1 16| mA
SN75411 Vi=56V 8 11

lccH Supply current, outputs high SN75412 Vee=5.25V Viz0 13 1 mA
SN75413 Vi=5V 8 1
SN75414 V=0 14 19
SN75411 V=0 61 76
SN75412 =5V 65 76

lccL  Supply current, outputs fow SN7513 Veec =525V Vi=0 5 75 mA
SN75414 =5V 72 85

F AN typical values are at Veg =5V, Ta=25"C.
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switching characteristics, Vcc =5 V, Ta = 25°C

TEST SN75411 SN75412 SN75413 SN75414
PARAMETER UNIT
CONDITIONS | MIN TYP MAX | MIN TYP MAX| MIN TYP MAX| MIN TYP MAX
tpry Propagation delay time, low-to-high-level output Ip =200 mA, 30 55 45 65 30 55 40 65 ns
tpHL Propagation delay time, high-to-fow-level output | C = 15 pF, 25 40 30 50 25 40 30 50 | ns
trLH Transition time, low-to-high-level output R =501, 8 20 13 25 8 25 20 ns
tyHL Transition time, high-to-low-level output See Figure 1 10 20 10 20 10 25 10 20 | ns
Vg=85V,
VoH High-level output voltage after switching o~ 300mA, [Vg—18 Vg—-18 Vg—18 Vs—-18 mV
See Figure 2
PARAMETER MEASUREMENT INFORMATION
INPUT 24V 0V
feot—<5ns fe—t— .10 ns
I 11 1
oy | I
SN75411 4 SN75411 15v
SN75412 RS0 sn7sa13 T \ ! I ey
>y 10% 10% ————ov
k 0.5us i
—
pULSE " 1 'o-;:sm _":_p—_'smn_s_av
GENERATOR CIRCUIT v SN75412 |\ 0 ] 90% ;
(See Note A) UNDER SN75414 18V 15V
8/A TEST 10% F, i 10% ov
|
i
— GND be———t—tppt PLH -‘o———-‘ von
SN75413 1 0% 1A 90w
CL=15pF .
SN75414 e N ) ouTPUT 1% 50% so% A |
| 10% wxf |,
| | ] " oL
4 1 lest—trhL feot—tTin
o4av
TEST CIRCUIT VOLTAGE WAVEFORMS

NQTES: A. The pulse generator has the following characteristics: PRR = 1 MHz, Z2,,,¢ =50 Q2.
B. C|_includes probe and jig capacitance.

FIGURE 1-SWITCHING TIMES
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SERIES 75411
DUAL PERIPHERAL DRIVERS

PARAMETER MEASUREMENT INFORMATION

Vg=55V
INPUT 24V 5V
2mH
——
SN75411 1N3064
SN75412 1809
| S— b
PULSE A/B
GENERATOR CIRCUIT
(See Note A) UNDER Y
oUTPUT
B/A TEST
GND
g i
7541
5413 ~1_Ci_=15pF
SN75414 (See Note B)
| I | ‘ :
04V - =
TEST CIRCUIT
I.-’i—<5 ns le—t— <10 ns
b b 3V
90% | | 90%
SN75411 \npuT 1.5V Y| |AF1sv
SN75413
14 10% 10% E!
. - — — ——o0vV
je 5 40 ps J
——'II |0—< ns —f | p_——__<‘!2nisv
SN75412 |7 80% o0% N |
INPUT
SN75414 | 15v 15v ]
10% 10% ov
. VoH
ouTPUT
—=—VoL
VOLTAGE WAVEFORMS

NOTES: A. The pulse generator has the following characteristics: PRR = 12.56 kHz, 24,y = 50 Q2.

B. Cy includes probe and jig capacitance.

FIGURE 2—-LATCH-UP TEST
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INTERFACE SERIES 75416
CIRCUITS DUAL PERIPHERAL DRIVERS

BULLETIN NO. DL-S 12481, DECEMBER 1976 — REVISED NOVEMBER 1980

SN75416 NE DUAL-IN-LINE PACKAGE (TOP VIEW)
HEAT SINK & GND'
. Vi L) ey — Fad CLAMP
® Characterized for Use to 500 mA FUNCTION TABLE
No Output Latch-Up at 55 V (After {EACH AND DRIVER)
Conducting 500 mA) '"P”T: °U:""

¢ High-Voltage Outputs (100 V Typical)
e High-Speed Switching

I ITrr
P o - o
T rrCr

e Output Clamp Diodes for Transient
Suppression (500 mA, 70 V) T e

H = high level - - —
¢ TTL- or MOS-Compatible Diode-Clamped L= low level Positive logie: ¥ = AS
Inputs SN75417 NE DUAL-IN-LINE PACKAGE (TOP VIEW)
e P-N-P Inputs Reduce Input Current T
e Standard Supply Voltage FUNCTION TABLE

e Suitable for Hammer-Driver Applications IEACH NAND DRIVER)

INPUTS | ouTPUT
Available in the 14-Pin NE Package A S Y
s e . - L L
® 2.Watt Power Dissipation Capability L om :
description HoL H
H H L
S " —V—d w GND
Series 75416 dual peripheral drivers are designed for H = high level marsws o’
use in systems that require high output voltage, high L = low level positive logic: Y = AS
current, and fast switching times. The SN75416,
SN75417; SN75418, and SN75419 provide AND , SN75418 NE DUAL-IN-LINE PACKAGE {TOP VIEW)
NAND, OR, and NOR functions respectively., The HEAT SINK & GNO!

devices have diode-clamped inputs as well as high-
current, high-voltage inductive clamp diodes on the
outputs. Each device has a 2-watt power dissipation

FUNCTION TABLE
(EACH OR DRIVER)

o INPUTS OUTPUT
capability. o 5 v
. . . L L L
Series 75416 drivers are characterized for operation v " "
from 0°C to 70°C. H oL H
H H H
schematics of inputs and outputs o = o toval WEAT sINK 8 GRD
= high leve — VI
EQUIVALENT OF EACH INPUT| TYPICAL OF ALL QUTPUTS L = low level positive fogic: ¥ = A +S
SN75419 NE DUAL-IN-LINE PACKAGE (TOP VIEW)
CLAMP T e
VEQ e = ==
cc FUNCTION TABLE
< —_—— (EACH NOR DRIVER)
1 OuTPUT INPUTS | OUTPUT
— A S Y
INPUT: L oL H
=== L H L
H L L
H H [N
H = high IeVel HEAT SiNx & GND'
L = low level positive logic: Y =A+S

THeat-sink pins are internally connected to pin 7.

Copyright © 1980 by Texas Iinstruments Incorporated
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SERIES 75416
DUAL PERIPHERAL DRIVERS

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

Supply voltage, V(G {see Note 1)

Inputvoltage . . . . . .

Continuous output current (see Note 2) . . . .

Peak output current: ty < 10 ms, duty cycle <40% .
tw < 30 ns, duty cycle < 0.002%

QOutput clamp diode current

Continuous total dissipation at {(or belo

Operating free-air temperature
Storage temperature range

recommended operating conditions

NOTES: 1. Voltage values are with respect to network ground terminal,

Supply voltage, Vg . . .

Operating free-air temperature .

w) 25°C free-air temperature (see Note 3) .

.

MIN NOM
.. .. 475 5
e 0

. .7V
. 65V
550 mA
.. 1A
. . 3A
550 mA
.. 2W

. 0°Cto70°C
—65°C to 150°C

MAX
5.25
70

UNIT
\
°c

2. Both halves of this dual circuit may conduct rated current simultaneously; however, powsr dissipation averaged over a short time
interval must fall within the continuous dissipation ratings.

3. For operation above 25°C free-air temperature, refer to Dissipation Derating curves in the Thermal Information Section, which

starts on page 11.

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

PARAMETER TEST CONDITIONS MIN  TYPt MAX |UNIT
VIH High-leve! input voltage 2 \
ViL Low-level input voltage 0.8 A
Vik Input clamp voltage hh==-12mA -095 -16 \
IoH High-level output current xﬁ_c::;i’v' \\:LHH—=27Z'V 1 100 HA
Vee=4.75V,| loL = 100 mA 0.16 0.3
VoL Low-level output voltage ViH=2V, loL = 300 mA 0.33 0.6 \
ViL =08V, [igL=500mA 0.5 K
V(BR)O Output breakdown voltage Vee=4.75V, IgH = 100 uA 70 100 v
VR(K) Output clamp diode reverse voltage Vec=4.75V, IR =100uA 70 100 \
VE(K) Output clamp diode forward voltage Vec=4.75V, Ig=500mA 0.8 1.25 1.6 v
1IH High-level input current Vee=5.25V, V| =565V 0.01 10 | »A
LT Low-lével input current :t:z:ts Vee=5.25V, Vi=08V __122 :;;g HA
SN75416 V=5V 20 35
IccH Supply current, outputs high Sn7sa17 Vec=5.25V Viz0 20 35 mA
SN75418 V=5V 20 35
SN75419 V=0 20 35
SN75416 Vy=0 75 130
Iccu Supply current, outputs low SN75417 Vee=5.25V ViZ8y L 130 mA
SN75418 Vy=0 75 130
SN75419 Vi=6V 75 . 130

TAll typical values are st Voc = 5 V, T = 25°C.
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switching characteristics, Vec =5V, TA = 25°C

SN75416 SN75417 SN75418 SN75419
PARAMETER TEST CONDITIONS UNIT
MIN TYP MAX MIN TYP MAX MIN TYP MAX MIN TYP MAX
tpLH Propagation delay time, low-to-high-level output ¢, =30 pF 100 200 100 200 100 200 100 200 | ns
tpHL Propagation delay time, high-to-low-level output HL - 100 n 200 ' 300 200¢ 300 200 300 200 300 | ns
tTLH Transition time, low-to-high-level output s L Fiaure 1' 50 100 50 100 50 100 50 100 ns
ee Figur
tTHL Transition time, high-to-low-level output 9 50 100 50 100 50 100 50 100 ns
VoH High-level output voltage after switchi Vs =55 V.10 =~ 500mA, | 44 vg—11 Vg—11 vg—11 v
igh-level out voltage er switchin — d o — m
OH 9 pu 9¢ a W 9 See Figure 2 5 S S S
PARAMETER MEASUREMENT INFORMATION
H— 5ns ]t—c}— 10ns
|1 [ a5V
27vX | | 27V :
SN75816 oyt 15V 15V
SN75418 ) o7V 07v_ [ ov
v L e — — ——
INPUT 2.4V Vee 30 — ll'p_<5 e Sus — | = S100s Ly
SN75416 SN75417 hF27v 27vXl1 ’
\SN75417y R =100 sn75419 NPUT I fisv 15 vkl
— — — — 0.7V 0.7V
'_ _| QUTPUT ! : ov
As | 1 |
9 CIRCUIT p——..l_ 1PLH fe—ep
PULSE sal unpER | pTHL PLH v
GENERATOR . | test I oL - 306F Sor\ | o VOH
(See Note A} s | | (See Note B) OUTPUT ; 50::}[ 50%
oy (IR N O | | e 1AL —vo
]
0.4V = OPEN = e trHL p—tTH
TEST CIRCUIT VOLTAGE WAVEFORMS

NOTES: A. The pulse generator has the following characteristics: PRR = 1 MHz, Zgy¢ = 50 Q.
B. C|_includes probe and jig capacitance,

FIGURE 1-SWITCHING CHARACTERISTICS
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SERIES 75416
DUAL PERIPHERAL DRIVERS

PARAMETER MEASUREMENT INFORMATION

Vg=55V
INPUT 2.4V 5V
2mH
SN75416 1100
| SN75417
PULSE A OUTPUT
GENERATOR |—& C&ﬁg““’
{See Note A) ER
s TEST
T CL=15pF
o See Not:
sN75418 ' |anD =sus See Note B)
SN75419
Tblaalidlr |
0.4V

TEST CIRCUIT

Je¥—<5ns le—— <10ns
|| [

3V
90% | | 90%
:mgz:gmpw 15 V| |A=15v
Nc10% 10% :I"
j— 40 — oV
— i 5 o <10 ns
| je—— <5ns — | S0 Ly
| A= 90% 90%—%] |
::;2::; INPUT sV 15V x|
10% 10% ov
VoH
OUTPUT
————VoL
VOLTAGE WAVEFORMS

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

B. Ci includes probe and jig capacitance,

FIGURE 2—-LATCH-UP TEST
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INTERFACE
CIRCUITS

SERIES 75430

DUAL PERIPHERAL DRIVERS

BULLETIN NO. DL-S 12367, MARCH 1976—REVISED AUGUST 1977

PERIPHERAL DRIVERS FOR
HIGH-CURRENT SWITCHING AT VERY HIGH SPEEDS

performance

e Characterized for Use to 300 mA SUMMARY OF SERIES 75430
o No Output Latch-Up at 15 V (After LOGIC OF
Conducting 150 mA) DEVICE | ompLETE circuir | PACKACES
e Very-High-Speed Switching SN75430|  Positive-ANDT J,N
£-desi SN75431| Positive-AND JG,P
ease-ot-design SN75432|  Positive-NAND 4G, P
e Circuit Flexibility for Varied Applications SN75433 |  Positive-OR JG,P
and Choice of Logic Function SN75434 |  Positive-NOR JG,P
e TTL-or DTL-Compatible DiOde'C|amped TWith output transistor base connected externally
Inputs 10 output of gate.
e Standard Supply Voltages
o P-N Junctions Protected by Silicon Nitride
o Available in Plastic and Ceramic Packages
description

Series 75430 dual peripheral drivers are a family of versatile devices designed for use in systems that employ TTL or
DTL logic. Diode-clamped inputs simplify circuit design. They are mechanically interchangeable with the popular
Series 75450B, Series 75460, and Series 75470 peripheral drivers. Typical applications include very-high-speed logic
buffers, line drivers, MOS drivers, memory drivers, and power drivers. Series 75430 drivers are characterized for
operation from 0°C to 70°C.

The SN75430 is a unique general-purpose device featuring two standard Series 54/74 TTL gates and two uncommitted,
high-current, high-voltage n-p-n transistors. This device offers the system designer the flexibility of tailoring the circuit
to the application.

The SN75431, SN75432, SN75433, and SN75434 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.

CONTENTS

Maximum Ratings and Recommended Operating Conditions . . . . . . . . . . . . .
Definitive Specifications

Type SN75430 . . . . . . . v e e e e e e e e e e e e e e e e e
Type SN7543T . . . . . . .t i e e e e e e e e e e e e e e e e e
TypeSN75432 . . . . . . . ¢ i o e e e e e e e e e e e e e e
TypeSN75433 . . . . . . . . Lt e e s e e e e e e e e e e
Type SN75434 . . . . . . . . .o e e e e e e e e e e e e e

Switching Time Test Circuits and Voltage Waveforms . . . . . . . . . . . . . ..
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49
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SERIES 75430
DUAL PERIPHERAL DRIVERS

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

SN75431
SN76432
SN75430 SN76433 UNIT

SN75434
Supply voltage, Vo (see Note 1) 7 7 v
Input voltage 5.5 5.5 Vv
Interemitter voltage (see Note 2) 5.5 5.5 \Z
Ve-to-substrate voltage 15 \
Collector-to-substrate voltage 15 v
Collector-base voltage 15 v
Collector-emitter voltage {see Note 3) 15 v
Emitter-base voltage 5 \
Off-state output voltage 15 v
Continuous collector or output current (see Note 4) 400 400 mA
Peak collector or output current {t,, < 10 ms, duty cycle < 50%, see Note 4) 500 500 mA

J package 1025
Continuous total dissipation at {(or below) JG package 825
25°C free-air temperature (see Note 5) N package 1150 mw
P package 1000
Operating free-air temperature range 0 to 70 0to 70 °C
Storage temperature range —65 to 150 —65 to 150 °C
Lead temperature 1/16 inch from case for 60 seconds Jor JG package 300 300 °C
Lead temperature 1/16 inch from case for 10 seconds N or P package 260 260 °C
NOTES:

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

2. This is the voltage between two emitters of a muitiple-emitter transistor.

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

4. Both halves of these dual circuits may conduct rated current simultaneously; however, power dissipation averaged over a short
time interval must fail within the continuous dissipation rating.

6. For operation above 256°C free-air temperature, refer to Dissipation Derating Curves in the Thermal Information Section, which
starts on page 11.1n the J and JG packages, SN75430 through SN75434 chips are glass-mounted.

recommended operating conditions (see Note 6)

MIN NOM MAX UNIT
Supplyvoltage, VCC =« « + « v v vt e e e e e e e h e e e e e e . 45 5 525 V
Operating free-air temperature, TA  « « « ¢ « v v v v v v v o e e e e 0 70 °C

NOTE 6: For the SN75430 only, the substrate (pin 8) must always be at the most-negative device voltage for proper operation,
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TYPE SN75430

DUAL PERIPHERAL POSITIVE-AND DRIVER

schematic JOR N
v DUAL-IN-LINE PACKAGE (TOP VIEW)
'cc
Vee A 2Y 28 2C 2E suB
g URERERERVERRIRIR (RN RER ]
1c .
suB [ f
2¢
1 2(13(141[8]]67(]7
G 1A 1Y 1B 1c 1E GND
28 positive logic: Y = AG (gate only)
oD C = AG (gate and transistor)

Resistor values shown are nominal.

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

TTL gates
PARAMETER TEST CONDITIONS MIN TYP} MAX|[uNIT
ViH High-level input voltage 2 v
ViL Low-level input voitage 08 \Y
Vik  Input clamp voltage Vee =475V, L =—12mA -15| V
. Vee =475V, V=08V,
VoH High-level output voltage IoH = —400 4A 24 33 \%
VoL Low-level output voltage Vee=475V, Vi =2V, 0.22 04 \"
loL =16 mA
input A 1
I Input current at maximum input voltage - Vee =625V, V| =55V mA
input G 2
IH High-level input current ::Z:: : Ve =525V, V=24V ;g A
Il Low-level input current MPULA | V=525V, V=04V =161 A
input G -3.2
los  Short-ircuit output current § Vce=5.25V -18 -55 | mA
IccH Supply current, outputs high Vee=525V, V=0 2 4 | mA
lccL Supply current, outputs low Vee=5.26V, V=5V 6 11 | mA

TAll typical valuesare at Voe =5 V, T = 25°C.
§Not more than one output should be shorted at a time.
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TYPE SN75430
DUAL PERIPHERAL POSITIVE-AND DRIVER

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

output transistors

PARAMETER TEST CONDITIONS MIN TYPt MAX |UNIT
V(BR)CBO Collector-Base Breakdown Voltage Ic=100uA, lg=0 15 A4
V(BR)CER Coll -Emitter Breakdown Voltage | Ig = 100 uA, Rpgg =6000 16 \
V(BR)EBO Emitter-Base Breakdown Voltage Ig=100pA, Ic=0 6 \J
VCe =3V, lg= 100 mA, 25
TA=25°C
Vce =3V, Ic =300 mA,
Ta=25°C %
hre Static Forward Current Transfer Ratio VQE T3V, =100 A, See Note 7 -
Ta=0°C
Vee =3V, Ic =300 mA, 25
Ta=0°C
g Ig=10mA, Ic=100mA 0.85 1
v Emitter Volt: See Note 7 \
BE Base-Emitter Voltage T =30mA, Ig =300 mA 105 1.2
Ig=10mA, Ic=100mA 025 04
VCE(sat) Collector-Emitter Saturation Voltage ‘: ) :A. Ig 500 EA See Note 7 05 o7 v
TAll typical values are at Ve =5 V, Ta = 25°C.
NOTE 7: Thase parameters must ba measured using pulse techniques. t,, = 300 us, duty cycle < 2%.
switching characteristics, Vcc =5 V, Ta = 256°C
TTL gates
TEST
PARAMETER TEST CONDITIONS MIN TYP MAX [UNIT
FIGURE
P tion delay time,
tPLH ropaga .non elay time 9 2 ns
low-to-high-level output
1 Cp = 16 pF, Ry, =400 Q
Propagation delay time,
tPHL ) 7 13 ns
high-to-low-tevel output
output transistors
TEST
PARAMETER TEST CONDITIONS# MIN TYP MAX [UNIT
FIGURE
t Delay time 7 14 ns
d y. Ig =100 mA, Ig(1) = 20 mA,
t, Rise time 10 19 ns
2 18(2) = —40 mA, VgEg(off) =1V,
tg Storage time Ci =15 pF Ry =50 Q 7 15 ns
¢ Fall time L Pr L 6 15 ns
*Voltaga and current values shown are nominal; exact values vary slightly with transistor paramaeters.
gates and transistors combined
TEST
PARAMETER TEST CONDITIONS MIN TYP MAX|UNIT
FIGURE
tpLH Propagation delay time, low-to-high-level output 15 26 ns
tpHL. Propagation delay time, high-to-low-level output 3 lc =100 mA, C_=15pF, 16 26 ns
tTLH Transition time, low-to-high-level output RL=50Q 7 12 ns
tTHL Transition time, high-to-low-level output 9 15 ns
. L V=15V, Ic = 1560 mA,
V High-level output voltage aft tch — \J
OH [+] el output voltage after switching 4 RgE = 500 @ Vs—10 m
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DUAL

TYPE SN75431

PERIPHERAL POSITIVE-AND DRIVER

logic

FUNCTION TABLE

(EACH DRIVER)
A B Y
L L |L(onstate)
L H }L (on state)
H L | L {on state)
H  H | H (off state)

H = high level, L = low level

schematic (each driver)

JGORP
DUAL-IN-LINE PACKAGE (TOP VIEW)
Vee 28 2A 2y
gll7]le6|i5s

e[
1A 1B 1Y GND
positive logic: Y = AB

Vee

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

r

GND

PARAMETER TEST CONDITIONS MIN  TYPF MAX JUNIT

VIH High-level input voltage 2 v
ViL  Low:-level input voltage 0.8 v
ViK  Input clamp voltage Vec =475V, || ==12mA -15V

Vee =475V, Vig=2V,
loH High-level output current cc H 100 | WA

VoH =18V

Voo =475V, VL =08V,

[ . 1005rnA e 028 04

oL*"
\ Low-lgvel \

oL Low-lsvel output voltage Voc =375V, VIL=08V, e -

lot. = 300 mA ’ '
h Input current at maximum input voltage Vec =526V, V| =565V 1] mA
WH High-level input current Vec=525V, V=24V 40 | uwA
LT Low-level input current Veg =525V, V=04V -1 —-16}| mA
lccH Supply current, outputs high Vec =525V, V=5V 7 11| mA
lccL Supply current, outputs fow Vec=56.25V, V=0 52 65 | mA

TAll typical values are at Vgg = 5 V, T4 = 25°C.
switching characteristics, Vegc =5V, Tao = 25°C
TEST
PARAMETER TEST CONDITIONS MIN TYP MAX UNIT
FIGURE

tpLH Propagation delay time, fow-to-high-level output 10 20| ns
tpHL Propagation delay time, high-to-low-level output 3 o ~ 100mA, Ci = 15pF, 17 25| ns
tTLH Transition time, low-to-high-level output Ry =600 5 8| ns
tTHL Transition time, high-to-low-level output 8 12| ns
VoH High-level output voltage after switching 4 Vg=15V, lo > 150 mA |Vg-10 mvV
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TYPE SN75432
DUAL PERIPHERAL POSITIVE-NAND DRIVER

logic

FUNCTION TABLE
(EACH DRIVER)

B Y

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

H = high level, L = low level

T >
-

schematic (each driver)

JGORP
DUAL-IN-LINE PACKAGE (TOP VIEW)
Ve 28 2A 2y
81171j6]]5
17121314
1A e 1Y GND
positive logic: Y = AB

‘P
4k 218ka
<

£ 4.

<

21.6kn
<

2 ¢ Vce

e
25000
?

Resistor values shown are nominal.

2 4

GND

o &

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

PARAMETER TEST CONDITIONS MIN TYPI MAX |[UNIT
Vi4q  High-level input voltage 2 \
ViL Low-level input voltage 08 \
ViK  Input clamp voltage Vec=4.75V, 1) ==-12mA -15V
Vec =475V, V| =08V
loH  High-level output current cc I ’ 100 | wA
VoH =15V
\ =475V, Viy-=
cc - ViH=2V. 025 04
VoL  Low-level output voltage loL = 100 mA v
oL Low-level output voltag
Voo =4. VIH=2V
- cc=475V, Vig=2V, 05 07
IoL =300 mA
Iy Input current at maximum input voltage Vec=56.25V, V=55V 1] mA
WH High-level input current Vee=5.25V, V=24V 40 | pA
LT Low-level input current Vec=5.25V, V=04V -1 —-16 | mA
IccH Supply current, outputs high Vec=5.25V, V=0 1 14 | mA
IccL Supply current, outputs low Vec=5.26V, V=5V 56 71 | mA
fan typical values are at Vee=5V,Ta= 25°C.
switching characteristics, Vec =5V, TA = 25°C
TEST
PARAMETER TEST CONDITIONS MIN  TYP MAX JUNIT
FIGURE
tpLH Propagation delay time, low-to-high-level output 15 256 ] ns
tpH4L Propagation delay time, high-to-low-level output lo = 100 mA, C =15pF, 19 25 ns
—— - 3
tTLH Transition time, low-to-high-level output R =500 5 8 ns
tTHL Transition time, high-to-low-level output 8 12 ns
VoH High-level output voltage after switching 4 Vg=15V, lo =150 mA |[Vg—10 mV
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TYPE SN75433
DUAL PERIPHERAL POSITIVE-OR DRIVER

logic

FUNCTION TABLE
(EACH DRIVER)

B Y

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

I I rri»
I

H = high level, L = low level

schematic (each driver)

JGORP
DUAL-IN-LINE PACKAGE (TOP VIEW)

positive logic: Y=A+B

» vee

4 k2

1.8 k2

24k }13011
b:

)

XX

<1k
2

500 22

Resistor values shown are nominal.

GND

&

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

R PARAMETER TEST CONDITIONS MIN TYPE MAX |UNIT
VI|H  High-level input voltage 2 \
ViL Low:level input voltage 0.8 \
ViK  !nput clamp voltage Vee =475V, || ==12mA -15V
1oH  High-level output current Vee =475V, Vip =2V, 100 | wA

VoH =15V
Vec =475V, VL =08V,
'ocf= 100 A L 025 04
VoL Low-level output voltage Voc =475V, Vi =08V, \
0.5 0.7
oL = 300 mA
1y Input current at maximum input voltage Vee =525V, V=55V 1] mA
H High-level input current Vec =525V, V=24V 40 | A
he Low-level input current Vec=56.25V, V=04V -1 —-16| mA
lccH Supply current, outputs high Vee =525V, V=56V 8 11| mA
iccL Supply current, outputs low Veg=56.25V, Vi =0 54 68 | mA
FAll typical values are at Vg = 5 V, T = 25°C.
switching characteristics, Veg =5V, Ta = 25°C
TEST
PARAMETER TEST CONDITIONS MIN TYP MAX |UNIT
FIGURE

tpLH Propagation delay time, low-to-high-level output 10 20 ns
tpHL Propagation delay time, high-to-low-leve! output lop = 100mA, C|_ = 15pF, 15 25 ns
tTLH Transition time, low-to-high-level output 3 R =509 3 8 ns
tTHL Transition time, high-to-low-level output 9 12| ns
VoH High-level output voltage after switching 4 Vg=15V, lop = 150mA |Vg—10 mV
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TYPE SN75434
DUAL PERIPHERAL POSITIVE-NOR DRIVER

logic JGORP
DUAL-IN-LINE PACKAGE (TOP VIEW)
FUNCTION TABLE
{(EACH DRIVER) Vec 28 2”2

ry B Y 8 7 6 5

L L | H loff state)

L H L (onstate)

H L | L (on state)

H H | L (on state)

H = high level, L = low level L
1[72[]13[14
1A 1B 1y GND
schematic (each driver) positive logic: Y = A +B
vee
4k
A —y
Y
B
S Y
p GND

Resistor values shown are nominal.

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

PARAMETER TEST CONDITIONS MIN TYPf MAX |UNIT
ViH High-level input voltage 2 A
Vi  Low:-leve! input voltage 0.8 A
Vik  Input clamp voltage Ve =475V, |1 ==12mA -15V
Vee=4.75V, V| =08V,
IoH High-level output current cc L 100 | WA
VoH =15V
Voc=4.75V, Vip=2V,
cc tH 025 04
loL = 100 mA
VoL Low-level output voltage \%
Vee =475V, Vig=2V,
0.5 0.7
loL =300 mA
h Input current at maximum input voltage Vee=56.25V, V=565V 1| mA
H High-level input current Vec=5.25V, V=24V 40 | wA
1T Low-level input current Vee =525V, V=04V -1 =16 | mA
lccH Supply current, outputs high Ve =525V, V=0 13 17 | mA
lccL  Supply current, outputs low Vee =525V, V=5V 61 79 | mA
TAll typical valuesare at Voe = 6 V, T = 25°C.
switching characteristics, Vcc =5V, Ta =25°C
TEST
PARAMETER TEST CONDITIONS MIN TYP MAX|UNIT
FIGURE
tpLH Propagation delay time, low-to-high-level output 13 25 ns
tpHL Propagation delay time, high-to-low-level output a lp * 100mA, Ci = 16pF, 17 25 ns
tTLH Transition time, low-to-high-level output R =50 5 8| ns
tTHL Transition time, high-to-low-level output 8 12 ns
VoH High-level output voltage after switching 4 Vg=15V, Ip =~ 150 mA |vg-10 mVv
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SERIES 75430
DUAL PERIPHERAL DRIVERS

PARAMETER MEASUREMENT INFORMATION

INPUT 24V Vee OUTPUT sV

RL = 4000

PULSE
GENERATOR
{Sea Note A}

(Sea Nota C}

CL =16 pF
(See Note 8}

ouTPUT

VoL

VOLTAGE WAVEFORMS

TEST CIRCUIT

NOTES: A. The pulse generator has the following characteristics: PRR = 1 MHz, 2g,,¢ = 50 §2.
B. C_ include probe and jig capacitance,
C. All diodes are 1N3064,

FIGURE 1-PROPAGATION DELAY TIMES, EACH GATE (SN75430 ONLY)

INPUT -1y 5V
1k RL=50Q
ouTpPuT
0
PULSE
GENERATOR . e — ot . r ! 3
(See Note A) O pE L sum CL=15pF
620 L4 (See Note B)
TEST CIRCUIT VOLTAGE WAVEFORMS

NOTES: A. The pulse generator has the following characteristics: duty cycle < 1%, Zg,,¢ ~ 50 2.
B. C_ includes probe and jig capacitance.

FIGURE 2—-SWITCHING TIMES, EACH TRANSISTOR (SN75430 ONLY}
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SERIES 75430
DUAL PERIPHERAL DRIVERS

PARAMETER MEASUREMENT INFORMATION

:-—-}— <Sns r—-&— <10ns
!
I il av
INPUT 24V 5V INPUT 90%1' I 90%
430 15V, 1 F1sv
a3 N )\
' 10%
230 AL -500 433 : 10% i _________ ov
431 b 05 .
432 a1 1
OUTPUT ol —<S5n - <10ns v
PULSE I 1 A#oo% e S
GENERATOR ¢ CIRCUIT INPUT P [
(See Note A) UNDER 1 ¥15v 1svx |
TEST ‘432 I N
(See NOTE B) &:JS pf:) 434 10% R S ov
N lote
GND  |suB |-—th.—-| f— tPLH —f
‘433 i \ !
434 H 0% X | | Hoow VO
| |
] | |
04V €L L 1 ouTPUT ) %50% s0% & |
= = | 10% 0%
(- | —:-— ——VoL
e—ob—tThe fe—er—tTLH
TEST CIRCUIT VOLTAGE WAVEFORMS
NOTES: A. The pulse generator has the following characteristics: PRR = 1 MHz, Z,y = 50 Q.
B. When testing SN75430, connect output Y to transistor base and ground the substrate terminal.
C. Cy includes probe and jig capacitance.
FIGURE 3—SWITCHING TIMES OF COMPLETE DRIVERS
Vg=15V |
— |je—<5ns - |o— <10ns
|l [ 3v
INPUT ‘903 : | 90%
INPUT 24V BV 430 v | ¥1sv
2mH ‘431 15 A\ o | !
| . 10% 10%
'430 1N3064 433 I |m-—————=- ov
431 100 l— 40 s |
L 32 ——l | p—<5ns ———o| | j@—<10ns

OUTPUT
PULSE INPUT % 90%-\ :
GENERATOR . CIRCUIT ‘432 15V 15vi|
(See Note A) UNDER 434 10%
ES CL=15pF 10% ov

TEST
p—— (See Note B) (See Note C}
VoH
OUTPUT

TEST CIRCUIT VOLTAGE WAVEFORMS

—
433 GND Isus
‘434

W———

04V

NOTES: A. The pulse generator has the following characteristics: PRR = 12.5 kHz, Z5 ;¢ = 50 2.

B. When testing SN75430, connect output Y to transistor base with a 500-§2 resistor from there to ground, and ground the substrate
terminal.

C. Cy includes probe and jig capacitance.

FIGURE 4—LATCH-UP TEST OF COMPLETE DRIVERS
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INTERFACE
CIRCUITS

TYPE SN75437
QUADRUPLE PERIPHERAL DRIVERS

BULLETIN NO. DL-S 12795, DECEMBER 1980

Low Saturation Voltage

Very Low Power Requirements

NE DUAL-IN-LINE PACKAGE
(TOP VIEW)

OTHER DRIVERS

Very Low Input Current
Y11 16 ] A1
Characterized for Use to 500 mA
No Output Latch-Up at 35 V b1 I 2 15 I Az
nducti 00
(After Co ng 500 mA) va E E R
High-Voltage Outputs (70 V Min)
Output Clanmip Diodes for Transient HEﬁL%INK E E HEATSINK
Suppression (500 mA, 70 V) eND E E Pty
TTL- or MOS-Compatible Diode-Clamped ‘
Inputs v3 I 6 n I Vee
Standard Supply Voltage E :]
pply g pD2) 7 10] A3
Suitable for Hammer-Driver Applications
2.W Power Package e I 8 9 I A
e LowRgJa...60°C/W
* LowRgyc...10°C/W FUNCTION TABLE
description (EACH NAND DRIVER)
The SN75437 Quad peripheral driver is designed for INPUTS QUTPUT
use in systems that require high current, high voltage, A G Y
and high power. The SN75437 provides NAND drivers. L X H
These devices have diode-clamped inputs as well as X L H
high-current, high-voltage ctamp diodes on the outputs. H H L
H = high level, L = tow level
. . . . X = irrelevant
schematic of inputs and functional block diagram
EQUIVALENT OF EACH INPUT FUNCTIONAL BLOCK DIAGRAM
Vcc——1 ——
‘t_ APUT e Y OUTPUT
S - D OUTPUT
ENAGBLE TO ONE
INPUT :, OTHER DRIVER
pa— >
L 2 GND
] T
TO THREE
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TYPE SN75437
QUADRUPLE PERIPHERAL DRIVERS

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

Supply voltage, Veg (see Note 1) oot i e e R Y AV
13T TUE o] 7o T- - XA
Outputcurrent (se8 NOTE 2) 1o vttt it et e et et e e e e . B600mA
Output clamp diode CUITENT o o v it o e et e i e e et e et ettt e . 600 mA
Continuous total dissipation at (or below) 25°C free-air temperature (see Note 3) ... ... e .. 2075 mW
Operating free-air teMPerature ... v vt vttt ottt vt en et reentsnerenearsneas.s. 0°Cto70°C
StOrage teMPerature FANGE . . v v v v vttt v vt vt e e... —B5°Cto 150°C
Lead temperature 1/16 inch from case for 60 seconds: JG package ..... e < o M o
Lead temperature 1/16 inch from case for 10 seconds: P package ......... e e ... 250°C
recommended operating conditions

MIN NOM MAX UNIT
Supply voltage, VOGC « vttt vv i iie ittt i s i e e, 475 5 6525 \
Operating free-air temperature, TA .+ v i vttt it e et e e e 0 70 °c

NOTES: 1. Voltage values are with respect to network ground terminal.

2. All sections of this quad circuit may conduct rated current simultaneously, however power disslpation averaged over a short time

intarval must fall within the continuous dissipation ratings. R o
3. For operation above 25°C free-air temperature, derate linearly to 1328 mW at 70°C at the rate of 16.6 mW/°C.

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

PARAMETER TEST CONDITIONS MIN TYPT MAX | UNIT
VIH High-level input voltage 2 \
ViL Low-level input voltage 0.8 \
Vik Input clamp voltage Ve =475V, ly=12mA 0.9 1.5 \Y
Vec =475V, ViH=2V,
| High-level output current 1 100 A
OH ¢ P ViL=08V, VoH=70V u
loL =200 mA 0.15 0.5
Vee =475V, oL L
VoL Low-level output voltage Vg =2V loL = 400 mA 0.30 06| V
H loL = 500 mA 045 07
V(BR)O Output breakdown voltage Vee=4.75V, loH = 100 LA 70 100 Vv
VR(D) Qutput clamp diode reverse voltage Vee =475V, Ig = 100 uA 70 100 \%
VE(D) Output clamp diode forward voltage Ve =475V, Ig = 500 mA 0.6 1.2 16| V
18] High-level input current Vee=56.25V, V=525V 0.01 10| wA
e Low-level input current Vee=5.25V, V=08V -0.5 —-10 | uA
IcCcH Supply current, outputs high Vee =5.25V, V=0 40 65 | mA
lceL Supply current, outputs low Vee=5.25V, V=5V 40 65 | mA
T All typical values are at Vog = 5 V, Tp = 25°C.
switching characteristics, Vcc =5V, TA=25°C
PARAMETER TEST CONDITIONS MIN TYP MAX [UNIT
tPLH ‘Propagation delay time, low-to-high-level output 750 ns
tPHL Propagation delay time, high-to-low-level output CL =30 pF, RL=60%, 750 ns
tTLH Transition time, low-to-high-level output See Figure 1 200 ns
tTHL Transition time, high-to-low-level output 200 ns
Vg = Ip ~ 500 mA,
VOoH High-level output voltage after switching §=35V, o m Vg—10 mV
See Figure 2
56 TEXAS INSTRUMENTS
: INCORPORATED
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TYPE SN75437
QUADRUPLE PERIPHERAL DRIVERS
PARAMETER MEASUREMENT INFORMATION

INPUT 24V Vee

R =600
AlG |
CIRCUIT
PULSE G/A I UNDER
GENERATOR
(See Note A)

OUTPUT
TEST

CL=30pF
(See Note B)
p! it

OUTPUT

]
|
|
-
TEST CIRCUIT

h I : VoL
. '
"-‘THL -—’II "“TLH

NOTES: A. The pulse generator has the following characteristics: PRR = 100 kHz, Zgyr =50 Q.
B. C__ includes probe and jig capacitance.

VOLTAGE WAVEFORMS

FIGURE 1-SWITCHING CHARACTERISTICS

Vg=35V
INPUT 5V 2mH
709
<
PULSE Al circulT
GENERATOR |—@
(See Note A)

UNDER @——O0uUTPUT
TEST
24v—S5
-1 CL=15pF
; 7T (See Note B}
GND  JSUB
1}
i L
L -
- =4 = —

VoH
ouTPUT
—==VoL
TEST CIRCUIT VOLTAGE WAVEFORMS
NOTES: A. The pulse generator has the following characteristics: PRR = 12.5 kHz, Zg,¢ = 50 2.
B. C| includes probe and jig capacitance.

FIGURE 2—LATCH-UP TEST
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INTERFACE
CIRCUITS

TYPE SN75441

DUAL ECL-COMPATIBLE PERIPHERAL DRIVER

BULLETIN NO. DL-S 12479, DECEMBER 1976—REVISED AUGUST 1977

Characterized For Use To 100 mA

No Output Latch-Up at 20 V (After
Conducting 100 mA)

High-Speed Switching
Positive OR Logic

Versatile Interface Circuits for Use
Between ECL and High-Current, High-
Voltage Systems

Inputs are Compatible with Series 10000
ECL and Other Similar ECL Families

Standard Supply Voltages

description

The SN75441 is a monolithic dual ECL-compatible
peripheral driver and interface circuit. The device
accepts standard input signals from ECL families and
provides high-current and high-voltage output levels
suitable for driving MOS and TTL circuits. Typical
applications include high-speed logic buffers, line
drivers, MOS drivers, and memory drivers.

The device has one in-phase and two out-of-phase
ECL-compatible inputs per driver. By proper
connections of the inputs, the SN75441 may be used
three ways: positive-OR gate, differential ECL line
receiver, or inverting gate. Some applications require
one input per gate to be connected to an externally
generated ECL reference voltage, VBB-

The SN75441 operates from two standard supplies,
the TTL V¢ supply and the ECL VEE supply, and
is characterized for operation from 0°C to 70°C.

schematics of inputs and outputs

JORN
DUAL-IN-LINE PACKAGE (TOP VIEW)
NC NC 2Y 2A 2B 2C veet
“ 13 12 1 0 9 8
L
r__
1 2 3 4 5 6 7
VEE NC 1Y 1A 1B 1c GND
NC—No internal connection
FUNCTION TABLE
INPUTS
OUTPUT
DIFFERENTIAL LOGIC LEVEL |- v
{More positive of A or B}—C A B Cc
L H L
H (Vip > 150 mV}) H L L H
H H L
? (-150mV < V|p <150 mV)| X X X [INDETERMINATE
L (Vip<-—150mV) L L H L

H = high level, L = low level, X = irrelevant
See additional function tables in Figure 3.

EQUIVALENT OF INPUTS
Veer ——

Ve

TYPICAL OF BOTH OUTPUTS

OUTPUT

TEXAS INSTRUMENTS
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TYPE SN75441

DUAL ECL-COMPATIBLE PERIPHERAL DRIVER

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

NOTES :

recommended operating conditions

Supply voltage range of V¢ (see Note 1)
Supply voltage range of VEE

Negative voltage at VCC with respect to VEE

Input voltage range .

Negative voltage at any input wnth respect to VEE

Differential input voltage
Off-state output voltage
Outputcurrent . . .

Continuous total dissipation at (or below) 25°C free-air temperature (see Note 2)

J package .
N package

Operating free-air temperature range

Storage temperature range

l.ead temperature 1/16 inch from case for 60 seconds: J package
Lead temperature 1/16 inch from case for 10 seconds: N package

1. Voltage values are with respect to network ground terminal unless otherwise noted,

.. —-05Vto7V
.. =7Vto05V
... .. =05V
.. =7Vto05V
e e e .. =V
.. . ... BBV

30V
150 mA

e e

.. 1025 mW
... . 1150mW
... 0°Cto70°C

. . . —65°Cto150°C

. 300°C
. 260°C

2, For operation above 25°C free-air temperature, refer to the Dissipation Derating Curves In the Thermsl Information Sectlon,

which starts on page 11, in the J packege, the SN75441 chip Is glass-mounted.

defi

MIN  NOM MAX | UNIT
Supply voltage, Vee 4,76 6 6.26 Vv
Supply voltags, VEE -4,68 -52 6,72 1Y
Operating free-alr temperature, TA 0 70 °c
nition of input logic levels (see Note 3)
B A
PARAMETER (Least {Most UNIT
Positive) Positive)

ViH High-level input voltage at any input -1.5 0.7 v
Viu Low-level input voltage at any input VEE VIH—150 mV
VipH High-level differential input voltage (see Note 3) 150 mV
VipL Low-level differential input voltage (see Note 3} —150 mV

NOTE 3: Differential input voltage is the voltage at the more positive inverting input (A or B) with respect to the noninverting input (C) of the

same gate,
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TYPE SN75441

DUAL ECL-COMPATIBLE PERIPHERAL DRIVER

electrical characteristics over recommended ranges of Vo, VEE, and operating free-air temperature (unless
otherwise noted)

PARAMETER TEST CONDITIONS MIN TYPt MAX | UNIT
IoH High-level output current Vec =475V, V|pH=150mV, VoH =30V 100 HA
loL =10mA 0.15 0.3
-l tput vol Vec =476V, V 2 -160 mV v
VoL Low-levei output voltage cc DL ToL =100 mA 535 55
Vgg =-5.72V, V| =-07V,
igh-| i 300 800 A
hH High-level input current All other inputs at =5.72 V. .
[ Low-leve! input current Vee =572V, Vi=2Vv —10 A
-lev urr
It e " Al ather inputs at —0.7 V V=572V —100 | *
f Vee. Vec =528V, Vgg=-5.72V,
lCC(H) Supply curre.n! rom V¢og cc ' EE 7 15 22
all outputs high All A and B inputs at —0.7 V, mA
| Supply current from VEE, Both Cinputsat ~2V, 21 20
EE(H) ) outpus high No load, Ta =25°C
Supply ¢ nt from Vce, Vec=5.25V, VEg=-5.72V,
) pply curre cc cc ) EE 40 56
all outpus low All A and B inputs at =2 V, mA
| Supply current from Vg, Both Cinputsat -0.7 V, 21 10
EE(L) all outputs low No load, Ta =25°C
T All typical vaiuesare at Vg =5V, VEg = =52 V,and Tp = 25°C.
switching characteristics, Vgg =5V, VEg =—-5.2V, Tp =25°C
PARAMETER TEST CONDITIONS MIN TYP MAX | UNIT
ITLH Transition time, low-to-high-level output 7 12 ns
tTHL Transition time, high-to-low-level output CL=15pF, RL =509, 1 16 ns
tPLH Propagation delay time, low-to-high-level output lo =~ 100 mA, See Figure 1 19 25 ns
tPHL Propagation delay time high-to-low-level output 22 30 ns
Vg=20V, 1o ~ 100 mA,
igh- itchi Vg—20 mV
VOH High-level output voltage after switching See Figure 2 3
PARAMETER MEASUREMENT INFORMATION
INFUT BY 5:/ Je—ed— < 5ns P—.‘—<5m
< - 1 1 |
‘: RL =500 (N | ] 08V
vee 9 0%% | | A0% §
[ OUTPUT npur  —13V) X : | -1.3v
PULSE 10% !
GENERATOR H e e 17v
(See Note A} cu'sg:':' L =150F i 0.5 us ol
L= 15p 1
TEST (See Note B) oL }._'P"”-.:
P T, | | Feaw Vo
_l_ £ _l_ ouTPUT : 50% 50%. :
2V 13V T s2v T = i, S g e ——voL
fe—et—1THL bo—st— 1114
TEST CIRCUIT VOLTAGE WAVEFORMS

NOTES: A. The pulse generator has the following characteristics: PRR = 1 MHz, 25, = 50 Q.

B. C|_ includes probe and jig capacitance.

FIGURE 1 — SWITCHING TIMES, EACH DRIVER
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TYPE SN75441
DUAL ECL-COMPATIBLE PERIPHERAL DRIVER

PARAMETER MEASUREMENT INFORMATION

INPUT 5V Vg=20V
2mH
1N3064 —+ p—<5ns —= p—<5ns
< 1 1 P
gos o0% % | | JF90% -8V
ve i INPUT 13 ¥ sy
< ouTPUT ’
PULSE 'l 10% 10%. |I _____ 17V
GENERATOR ) [ 40 ol
(See Note A) CIRCUIT
UNDER CL=15pF
TEST (See Note B) VoH
GND  |vee OuTPUT \ /
——VoL
-2V -1.3V = -52V - =
TEST CIRCUIT VOLTAGE WAVEFORMS
NOTES: A. The pulse generator has the following characteristics: PRR = 12,5 kHz, Z,,; = 50 2.
B. Cy_includes probe and jig capacitance,
FIGURE 2—LATCH-UP TEST, EACH DRIVER
TYPICAL APPLICATION DATA
positive-OR gate inverting gate
Y
A Y
B C
Y = A+B
FUNCTION TABLE d Y=C =
INPUTS TPUT FUNCTION TABLE
CONFIGURATION Al ou
2 2 < v CONFIGURATION INPUTS ouTPUT
L L Ve L A B c Y
CatV, H X \ H
88 88 A and B at Vgp Ves Ves - H
X H Vee H Ves VeB H L
A at Vgp, Vgp L L H
differential ECL line receiver B connected low vgg L H L
_ B at Vgg, L Vgg L H
C=Aand/or B Y A connected low L vgg H L
C The one in-phase (C) and two out-of-phase (A and B)
_ = inputs per driver permit much flexibility when using
y=c the SN75441. By connecting the correct input to an
FUNCTION TABLE externally generated Vpg (ECL reference supply
veltage), positive-OR gate or inverting nate functions
INPUTS OUTPUT .
CONFIGURATION may be obtained. The Vgp reference voltage may be
A 8 [ Y d . h P E
And B conmooted m m T m generated by connecting the output of any ECL gate
an " L to its out-of-phase input, by using the VBB pin of
together L L certain ECL devices such as SN10115, or by other
A not used but L H L ): methods. By driving the correct inputs differentially,
connected low L L H these devices may be used as differential ECL line
B not used but H L L ': receivers and no Vg reference voltage is required.
connected low L L H An unused out-of-phase input may be connected

H = high leve!, L = low level, X = irrelavant low or connectgd to the ot.her. out-of-phase input
Vgp = Reference Supply voltage for SN10000 Series ECL. of the same gate in many applications.
FIGURE 3-FUNCTIONS

1276

62 TEXAS INSTRUMENTS

INCORPORATED
POST OFFICE BOX 225012 ® DALLAS, TEXAS 75265



INTERFACE SERIES 75446
CIRCUITS DUAL PERIPHERAL DRIVERS

BULLETIN NO. DL-S 12630, DECEMBER 1978 — REVISED NOVEMBER 1980

SN75446 JG OR P DUAL-IN-LINE PACKAGE
Very Low Power Requirements FUNCTION TABLE (TOP VIEW)
(EACH AND DRIVER) vee 2A 2Y CLAMP
Very Low Input Current INPUTS SUTPUT s 177176105
Characterized for Use to 350 mA A S Y
L L L x
No Output Latch-Up at 50 V (After L " L
Conducting 300 mA) " L L
e High-Voltage Outputs (70 V Min) H H H
. . = hi |
e Output Clamp Diodes for Transient H = high level STAA3H
Suppression (350 mA, 70 V) L = low level S 1A 1Y GND
o TTL- or MOS-Compatible Diode-Clamped positive logic: Y = AS
Inputs SN75447 JG OR P DUAL-IN-LINE PACKAGE
e Standard Supply Voltage FUNCTION TABLE (TOP VIEW)
i . L. (EACH NAND DRIVER) vec 2A 2V CLAMP
o Suitable for Hammer-Driver Applications \NFUTS OUTPUT nininle
descrioti A v [
escription . L " x
Series 75446 dua! peripheral drivers are designed for L H H
use in systems that require high current, high voltage, H L H
and fast switching times. The SN75446, SN75447, H H L
SN75448, and SN75449 provide AND, NAND, OR, H = high level [
and NOR drivers, respectively. These devices have L = low level 21314
diode-clamped inputs as well as high-current, high- wowoee
voltage inductive-clamp diodes on the outputs. - —
positive logic: Y = AS
Series 35446 d:lvers are characterized for operation SN75448 JGORF BUALINLINEPACKAGE
from 0°C to 70°C. FUNCTION TABLE (TOP VIEW)
(EACH OR DRIVER) Voo A 2y CLAMP
INPUTS OUTPUT Ig || 7|| 6| 5|
. . A S Y
schematics of inputs and outputs T T T x
EQUIVALENT OF EACH INPUT| TYPICAL OF ALL OUTPUTS L R H
H L H
H H H
VeQ —— g = = CLAMP H = high level *
L = low level 112(13([14
E - § 1A 1Y GND
) OUTPUT positive logic: Y = A+ S
_ SN75449 JG OR P DUAL-IN-LINE PACKAGE
INPUT _ FUNCTION TABLE (TOP VIEW)
(EACH NOR DRIVER)
INPUTS OUTPUT vee 2A  2Y CLAMP
A S v 8 7 6 5
L L H 1{
L H L
H L L
H H L
H = high leve!
_ i
L = low level 1 2 3 4

positive logic: Y = A +S

Copyright © 1980 by Texas Instruments Incorporated
TEXAS INSTRUMENTS
INCORPORATED
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SERIES 75446
DUAL PERIPHERAL DRIVERS

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

Supply voltage, Vg fsee Note 1) . . . . . . . . . . . . . o e e e e e e e e e e TV
Input voltage . . . . O < X< Y
Outputcurrent(seeNote2) .................,.....‘.......400mA
Output clamp diode current . . . e . e . .. . . . . 400mA
Continuous total dissipation at (or below) 25 C free -air temperature (see Note 3)

JG package O - 74 M 1014

Ppackage . . . . .« .+ v i e e e e e e e e e e e e e o oo 1000 MW
Operating free-air temperature . . . . . . . . . . . . e i i e e e e e ... ... 0Cto70°C
Storage temperature range . . . . S . . . .. ... ........-65Ct0150°C
Lead temperature 1/16 inch from case for 60 seconds JG package . . . . . . . . . ... 300°C
Lead temperature 1/16 inch from case for 10 seconds: Ppackage . . . . . . . . . . . . . . . . .. 260°C

recommended operating conditions

MIN NOM MAX UNIT
Supply voltage, VCC - « - + « ¢+ v e e e e e e e e e e e o .. 4T 5 5.25 \Y
Operating free-air temperature e e e e e e e e e e e e e 0 70 °C

NOTES: 1. Voltage values are with respect to network ground terminal,
2. Both halves of this dual circuit may conduct rated current simultaneously; however, power dissipation averaged over a short time
interval must fall within the continuous dissipation ratings.
3. 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 JG package, SN75446 through SN75449 chips are glass-mounted.

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

PARAMETER TEST CONDITIONS MIN  TYPT MAX [uNIT
VIH High-evel input voltage 2 \Y
ViL Lowdevel input voltage 0.8 \
ViK Input clamp voltage Ij=—12mA -09 -15 \Y
10H High-level output current Vee =475V, Vig=2V, 1 100 BA
ViIL=08V, Vou=70V
Vee =475V loL = 100 mA 0.10 0.3
VoL Low-level output voltage ViH=2V, ‘oL =200 mA 022 045 \%
ViL=08 v 1oL = 300 mA 045 0.65
loL = 350 mA 0.55 0.75
V(BR)O Output breakdown voltage Vee=4.75V, Igy =100 uA 70 100 \
VR(K) Output clamp diode reverse voltage Vece=4.75V, IR =100uA 70 100 \Y
VE(K) Output clamp diode forward voltage Ve =475V, 1g=350mA 0.6 1.2 16 v
hH High-level input current Vee=56.25V, V=525V 0.01 10 | pA
TN Lows-evel input current A input vee =525V, V=08V —05 —10 nA
Strobe S ‘ -1 -20
SN75446 V=56V 11 18
IcCH Supply current, outputs high SN75447 Vee=5.26V Vi=o 1 18 mA
SN75448 " vi=5V 18 25
SN75449 V=0 18 25
SN75446 V|i=0 11 18
SN75447 Vi=5V 1 18
IccL Supply current, outputs low SN75448 Vec=5.25V V: —— 18 %5 mA
SN75449 V=5V 18 25

TA typical values areat Vg =5 V, T = 25°C.
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switching characteristics, Vec =5V, TA = 25°C

SN75446 SN75447 SN75448 SN75449
METER TEST CONDITIONS UNIT
PARA E MIN TYP MAX MIN TYP MAX MIN TYP MAX MIN TYP MAX
tpH Propagation delay time, low-to-high-level output Ci = 30 pF 300 750 300 750 300 750 300 750 ns
tpy Propagation delay time, high-to-low-level output RL _ 100“' 200 500 200 500 200 500 200 500} ns
tTLH Transition time, low-to-high-level output SLe Fiaure 1' 50 100 50 100 50 100 50 100| ns
ee Figur
tyHL Transition time, high-to-low-level output 9 50 100 50 100 50 100 50 100 ns
Vg =55V, g ~300mA,
VoH High-level output voltage after switching Sese Figure 20 Vg-18 Vg-18 Vg—-18 Vg—18 mv
PARAMETER MEASUREMENT INFORMATION
lsl—<sns al— < 10ns
! ! Pl 30V
27v¥ | | A27v :
SN75446 |NPUT 1.5V Y] |15V
4
INPUT 24V vee 30V SN75448 |07V vl oy
,__..I_‘ l_,l_____ N e Sus _ﬂjg—<!0_r'|s_30v
o T g oo N | TR
I SN75449 15V 1SV
07V | X077V ov
AlS ouTPUT | ] |
CIRCUIT
PULSE S/A I UNDER ——trur tPLH —I‘——’l
GENERATOR TEST I Von
{See Note A} 1 CL=30F 50% 50%
SN75448 i (See Note B) ouTPUT 5‘1)3'% “‘:’;% |
SN75449 ] v,
L — —— — | | l l oL
r-q—xTHL M—‘TLH
0.4V OPEN

TEST CIRCUIT

NOTES: A. The pulse generator has the following characteristics: PRR = 100 kHz, Z,,,, = 50 (2.

B. C__includes probe and jig capacitance,

FIGURE 1-SWITCHING CHARACTERISTICS

VOLTAGE WAVEFORMS

SYH3AIYA 1VYH3IHdIY3d TvNna

)2 LTACETHEERS



SERIES 75446

DUAL PERIPHERAL DRIVERS

PARAMETER MEASUREMENT INFORMATION

Vg =565V
INPUT 24V 5V
2mH
SN76446
SN75447
# 180 2
PULSE
GENERATOR |—@ A CIRCUIT OUTPUT
(See Note A) UNDER
TEST
S
. ~L.C_=15pF
I “T> (See Note B)
SN75448 I
SN75449 GND :SUB
T e s B
TEST CIRCUIT
H“ 5 ns ‘4—4— <10ns
l l l l 3v
90% l | 90%
SN75446
5V 15V
sn7eagg INPUT 15 I
| ¥ lo% 10%
! —_———————0V
I [ 40 us —»
rll <5ns ——’I | IQ—<10ns av
I W= 90% ¥ |
SN75447
15V 16V
sn7saag 'NPUT l I
10% 10% ov
VoH
OUTPUT
—————— Vor
VOLTAGE WAVEFORMS

NOTES: A, The pulse generator has the following characteristics: PRR = 12,6 kHz, Zout = 50 82,

B. C_ includes probe and jig capacitance.

FIGURE 2—-LATCH-UP TEST
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INTERFACE SERIES 55450B/75450B
CIRCUITS DUAL PERIPHERAL DRIVERS

BULLETIN NO. DL-S 12424, DECEMBER 1976 — REVISED AUGUST 1977

PERIPHERAL DRIVERS FOR
HIGH-CURRENT SWITCHING AT HIGH SPEEDS

performance
SUMMARY OF SERIES 55450/75450
e Characterized for Use to 300 mA LOGIC OF
. DEVICE PACKAGES
e High-Voltage Outputs COMPLETE CIRCUIT
T
o No Output Latch-Up at 20 V (After z:z:z(:z 2::3 Jé
Conducting 300 mA)
: o SN554528 NAND JG
e High-Speed Switching SN554538 OR 1G
. SN5654548 NOR JG
ease-of-design SN754508 ANDT N
e Circuit Flexibility for Varied Applications SN754518 AND G, P
and Choice of Logic Function SN754528 NAND 4G, P
. . SN754538 OR JG,P
e TTL- R - :
TL- or DTL-Compatible Diode-Clamped SN752545 NOR o F
Inputs
e Standard Supply Voltages TWith output transistor base connected externally to

output of gate.

Available in Plastic and Ceramic Packages

description

Series 55450B/75450B dual peripheral drivers are a family of versatile devices designed for use in systems that employ
TTL or DTL logic. The 556450B/754508B family is functionally interchangeable with and replaces the 76450 family and
the 75450A family devices manufactured previously. The speed of the 55450B/75450B family is equal to that of the
75450 family and a test to ensure freedom from latch-up has been added. Diode-clamped inputs simplify circuit design.
Typical applications include high-speed logic buffers, power drivers, relay drivers. lamp drivers, MOS drivers, line
drivers, and memory drivers. Series 55450B drivers are characterized for operation over the full military temperature
range of —55°C to 125°C; Series 75450B drivers are characterized for operation from 0°C to 70°C.

The SN55450B and SN75450B 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
flexibility of tailoring the circuit to the application.

The SN55451B/SN75451B, SN55452B/SN75452B, SN55453B/SN75453B, and SN55454B/SN75454B 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.

CONTENTS PAGE
Maximum Ratings and Recommended Operating Conditions . . . . . . . . . . . . . 68
Definitive Specifications '
Types SN65450B,SN75450B . . . . . . . . . . . . ... e e 69
Types SN55451B,SN75451B - - -+ « + = + «+ o + o o o 0 v 0 e e 71
Types SNB5452B,SN75452B . . . . . . . . . . . v 4 e e e e 72
Types SN55453B,SN754538 . . . . . . . . . . .. .. L. L. L. L. 73
Types SN56454B,SN75454B . . . . . . . . . . . . . . . .. ... ... 74
Switching Time Test Circuits and Voltage Waveforms . . . . . . . . . . . . . . . 75
Typical Characteristics . . . . . . . . . . . . . . . ... e e e e 77
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SERIES 55450B/75450B
DUAL PERIPHERAL DRIVERS

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

SN554518 SN754518B
SN554508B SN554528 SN754508 SN754528 UNIT

SN55453B SN75453B

SN55454B SN754548
Supply voltage, Vo (see Note 1) 7 7 7 7 \Y
Input voltage 5.5 5.5 5.5 55 . \
Interemitter voltage (see Note 2) 5.5 5.5 5.5 5.5 \
Vc-to-substrate voltage 35 35 \
Collector-to-substrate voltage 35 35 \2
Collector-base voltage 35 35 \
Collector-emitter voltage (see Note 3} 30 30 \
Emitter-base voltage 5 5 \4
Off-state output voltage 30 30 \
Continuous collector or output current (see Note 4) 400 400 400 400 mA
Peak collector or output current (ty, < 10 ms, duty cycle < 50%, see Note 4) 500 500 500 500 mA

J package 1375 1025
Continuous total dissipation at (or below) JG package 1050 825 mW
25°C free-air temperature {see Note 5) N package 1150
P package 1000

Operating free-air temperature range —55t0 125 | -55to 125 0toc 70 0to 70 °c
Storage temperature range —65to 150 | —65 to 160 | —65 to 150 | —65 to 150 °c
Lead temperature 1/16 inch from case for 60 seconds Jor 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 10 network ground terminal unless otherwise specified.

. This is the voltage between two emitters of a multiple-emitter transistor.

. This value applies when the base-emitter resistance (Rgg) is equal to or less than 500 Q2.

. 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.

FNETCIN

5. 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, SN55450B through SN55454B chips are atloy-mounted; SN754508 through
SN754548 chips are glass-mounted.

recommended operating conditions (see Note 6)

SERIES 554508 SERIES 75450B UNIT
MIN NOM MAX [MIN NOM MAX
Supply voltage, Voo 4.5 5 55 |4.75 5 5.25 Y
Operatirg free-air temperature, TA —55 125 0 70 °C

NOTE 6: For the SN55450B and SN75450B only, the substrate (pin 8) must always be at the most-negative device voltage for proper operation.
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TYPES SN55450B, SN75450B
DUAL PERIPHERAL POSITIVE-AND DRIVERS

schematic

1c

Resistor values shown are nominal.

SN55450B . ..J
SN75450B...JORN

DUAL-IN-LINE PACKAGE (TOP VIEW)

Vee 2A 2y 2B 2C SuB
U SERAERYAERINERINIRBNER
1 2 3|4 5 )
G 1A 1Y B 1c GND
positive logic: Y = AG (gate only)
C = AG (gate and transistor)

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

TTL gates
SN554508 SN754508
PARAMETER TEST CONDITIONST UNIT
MIN TYPI MAX [ MIN TYP} MAX
ViH High-level input voltage 2 2 A\
ViL  Low-evel input voltage 0.8 08| V
Vik  Input clamp voltage Vee = MIN, I} =—=12mA -1.2 -15 -1.5 \Y
VoM High-level output volt Vee mMIN, - VILZO0BY, o, 33 24 v
H -level o o B B
OH g el output voltage 101 = —400 KA
Vee = MIN, ViH=2V,
VoL Low-level output voltage 0.26 05 0.4 \Y
oL = 16 mA
Input current at maximum input A 1 1
1 ) - Vce = MAX, V| =65V mA
input voltage input G 2 2
I High-level input t MPULA_ | Veg = MAX, V| =24V 40 201 ua
-level input curren = , =2.
tH T P input G| ¢ : 80 go| “
I Low-level input t MPUA | Vec=MAX, V=04V —16 L
ow-level input curren = . =0. m
s W ‘npy input G cc ! —3.2 —3.2
los  Short<ircuit output current ¥ Ve = MAX -18 35 55 | —18 ~55 | mA
lccH Supply current, outputs high Vge = MAX, V=0 2.8 4 4| mA
lccL  Supply current, outputs low Vee = MAX, V=5V 7 11 11| mA

T For conditions shown as MIN or MAX, use the appropriate value specified-under recommended operating conditions.
FAll typical valuesat Vo = 5 V, Tp = 25°C.
§Not more than one output should be shorted at a time.
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TYPES SN55450B, SN754508B

DUAL PERIPHERAL POSITIVE-AND DRIVERS

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

output transistors

SN554508 SN754508
PARAMETER TEST CONDITIONST UNIT
. MIN TYPT MAX | MIN TYP MAX
V(BR)CBO Collector-Base Breakdown Voltage [ Ic = 100 uA, Ig =0 35 35 \%
v Collector-Emitter le=1004A. RRg =500 % 30 20 v
(BRICER g, oakdown Voltage c HA. FBE
V(BR)EBQ Emitter-Base Breakdown Voltage |Ig=100uA, Ic=0 5 5 v
Vce=3V, Ic=100mA,
cE=3 c=100m 25 25
Ta=25C
Veg=3V Ig =300 mA
) CE=3V. lc=300mA, 30 30
h Static Forward Current Ta=25C See
FE Transfer Ratio VCE=3V, Ic=100mA, |Note? | 2
TaA =MiIN
Vee=3V, Ic=300mA,
CE c-300m 15 25
TA=MIN
. Ig=10mA, Ic=100mA | See 085 1.2 0.85 1
VBE Base-Emitter Voltage v
Ig=30mA, Ic=300mA |Note7 1 14 1 1.2
v Collector-Emitter Ig=10mA, Ic=100mA See 0.25 05 0.25 0.4 v
CElal)  guuuration Voltage | Ig = 30mA, 1c=300mA |Note?7 045 08 045 0.7
TFor conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions.
tAll typical values are at Vec =5V, Ta=257C.
NOTE 7: These parameters must be measured using pulse techniques. t,, = 300 us, duty cycle < 2%.
switching characteristics, Vcc =5V, TA = 25°C
TTL gates
PARAMETER TEST CONDITIONS MIN TYP MAX [UNIT
Y T "
PLH ropagat.uon delay time, 12 22 ns
low-to-high-level output
- - CL =15pF, R =400, See Figure 1
Propagation delay time,
tPHL ) 8 15 | ns
high-to-low-level output
output transistors
PARAMETER TEST CONDITIONS? MIN  TYP MAX |UNIT
t Delay time
d oy Ic=200mA,  lg(1)=20mA, Ig(2) = —40 mA, 8 15 |ws
T R (2)
r ise time 12 20 ns
- VgE(off) =—1V, C_ =15pF, Ry =50 2,
tg Storage time . 7 15 ns
See Figure 2
tf Fall time 6 15 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-leve! output 20 30 ns
tPHL Propagation delay time, high-to-low-leve! output Ic =200 mA, C =15pF, 20 30 ns
tTLH Transition time, low-to-high-level output R =50%, See Figure 3 7 12 ns
tTHL Transition time, high-to-low-level output 9 15 ns
) o V=20V, Ic~300mA,
V High-level output voltage after switchin, Vs—-6.5
OH fgh-level outp 9 9 Rgg =500 2, See Figured | > mv
70 TEXAS INSTRUMENTS
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TYPES SN55451B, SN75451B
DUAL PERIPHERAL POSITIVE-AND DRIVERS

SN55451B ... JG

logic SN75451B...JG OR P

FUNCTION TABLE DUAL-IN-LINE PACKAGE (TOP VIEW)
(EACH DRIVER) Vee 28 2A gy

A B8 Y 8 7 6 5

L L | L {on state)

L # | L (on state)

H L | L (onstate)

H H | H (off state)

H = high level, L = low level

positive logic: Y = AB

schematic (each driver)

4k

A——q Y
a4 A
;——vGND
Resistor values shown are nominal.
electrical characteristics over recommended operating free-air temperature range (unless otherwise noted)
SN55451B SN75451B
PARAMETER TEST CONDITIONSt UNIT
MIN TYPE MAX [ MIN TYPE mAX
Viy  High-tevel input voltage 2 2 \Z
ViL  Low-level input voltage 08 08| Vv
Vik  Input clamp voltage Vee = MIN, I =—12mA -12 15 -1.2 15| V
. Vce = MIN, VIH=2V,
| High-level output t 300 100 A
OH 1gh-level gutput curren VOH =30V M
Vee =Ml ViL=08V
| ce’ 1‘\20'\" A =08V, 025 05 025 04
VoL Low-level output voltage VOL — MINm Vi o8 Y "
ce ’ IL=BE Y 05 08 05 07
loL =300 mA
t Input current at maximum input voltage Vee = MAX, V=565V 1 1] mA
hH High-level input current Vge = MAX, V=24V 40 40 | upA
TR Low-level input current Vee =MAX, V=04V -1 -16 -1 -16| mA
lccH Supply current, outputs high Vee = MAX, V=5V 7 1 7 11 ] mA
IccL  Supply current, outputs low Vee =MAX, V=0 52 65 52 65 | mA

I_For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions.
+All typical valuesare at Ve =5V, Tp = 25°C.

switching characteristics, Vcc =5V, Ta = 25°C

PARAMETER TEST CONDITIONS MIN TYP MAX|UNIT
tpLH Propagation delay time, low-to-high-level output 18 25 ns
tpyL Propagation delay time, high-to-low-level output lop #200mA, Cp =15pF, 18 25 ns
tTLH Transition time, low-to-high-level output Ry =501, See Figure 3 5 8 ns
tTHL Transition time, high-to-low-level output 7 12 ns
Von High-level output voltage after switching Vs = ?0 v, to ~300mA, Vg—6.5 mV

See Figure 4
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TYPES SN55452B, SN75452B

DUAL PERIPHERAL POSITIVE-NAND DRIVERS

logic

FUNCTION TABLE
{(EACH DRIVER)

B Y

H (off state)

H | H (oft state)

L | H (off state)

H H L (onstate)

L

TIr c|»
r

H = high level, L = low level

schematic (each driver)

SNE54628 ... JG
SN75452B...JGOR P
DUAL-IN-LINE PACKAGE (TOP VIEW

vee 28 2A 2y

Sl els]

1121314

TR B 1v  GND
positive logic: Y = AB

4K

3
2168k
b3

<
::H&Il

16k
<

AAA—O-

>
gs0on

vce

Resistor values shown are nominal.

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

»

GND

SN554528B SN754528
PARAMETER TEST CONDITIONS MIN_ TYPT MAX |MIN_ TYPT MAX UNIT
ViH  High-level input voltage 2 2 \%
ViL  Low-level input voitage 0.8 0.8 \Y%
Vik  Input clamp voltage Vce = MIN, Iy ==12mA -12 =15 -12 =15 \
loH  High-level output current xgi ;n;:,N\; ViL=08V, 300 100 | kA
Vee=MIN. — ViH=2V, 026 05 025 04
VoL Lowdevel output voltage loL = 100 mA )
Vee = MIN, ViH=2V,
05 0.8 05 0.7
1oL = 300 mA
Iy Input current at maximum input voltage Vee = MAX, V=55V 1 11 mA
WH High-level input current Voo =MAX, V=24V 40 40 | uA
e Low-leve! input current Vee =MAX, V| =04V -11 -186 =11 -16 | mA
IccH Supply current, outputs high Vee =MAX, V=0V 1 14 1 14 | mA
lccL Supply current, outputs low Vee = MAX, V=5V 56 71 56 71 | mA
TFor conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions.
iAIi typical values are at VCC =5V, Ta= 25"C.
switching characteristics, Vcc =5V, Ta = 25°C
PARAMETER TEST CONDITIONS MIN  TYP MAX |UNIT
tpLH Propagation delay time, low-to-high-level output 26 35 ns
tpHL Propagation delay time, high-to-low-level output 10 200 mA, Cp =15 pF, 24 35 ns
tTLH Transition time, low-to-high-level output Ry =50, See Figure 3 5 8 ns
tTHL Transition time, high-to-low-level output 7 12 ns
VoH High-level output voltage after switching \s/:e—F?;J:L'4 fo = 300mA, Vg—6.5 mV
72 TExXAs INSTRUMENTS
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TYPES SN55453B, SN75453B
DUAL PERIPHERAL POSITIVE-OR DRIVERS

SNG55463B. .. JG

logic SN75453B ...JG ORP
DUAL-IN-LINE PACKAGE (TOP VIEW)
FUNCTION TABLE oo o oa ov
(EACH DRIVER!

A B Y

L L | L (on state}

L H | H (off state)

H L | H (off state)

H  H | H (off state)

H = high level, L = tow level

1A 1B 1Y GND

positive logic: Y =A+B

schematic (each driver)

. vee
k4 <
) 3 1.6 kit Ak 130
“ D

F O 5 S

-— A7 GND

Resistor values shown are nominal.

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

SN55453B SN754538
PARAMETER TEST CONDITIONS! TN TYPE MAX | WIN TYPE MAX UNIT
ViH  High-level input voltage 2 2 \
ViL  Low-level input voltage 0.8 08| V
Vik  Input clamp voltage Vee = MIN, I ==12mA -12 -15 -1.2 =15 \
1oH  High-level output current Vee =MIN, Vin=2V, 300 100 | kA
VoH =30V
Ve =MIN, - ViL=08Y, 025 05 025 04
VoL Low-level output voltage foL =100 mA \Y
Vee =MIN, - ViL =08V, 05 08 05 07
1oL =300 mA
I Input current at maximum input voltage Vee =MAX, V=55V 1 1] mA
WH High-level input current Veg =MAX, V| =24V 40 40 | mA
he Low-level input current Vee =MAX, V=04V -1 16 -1 —-16| mA
lccH Supply current, outputs high Ve = MAX, V=5V 8 1 8 11 mA
lccL  Supply current, outputs low Vee =MAX, V=0 54 68 54 68 | mA
TFor conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions.
YAl typical valuesareat Ve = 5V, Tp = 25°C,
switching characteristics, Vcc =5V, Ta = 25°C
PARAMETER TEST CONDITIONS MIN TYP MAX [UNIT
tpLH Propagation delay time, low-to-high-level output 18 25 ns
tpHL Propagation delay time, high-to-low-level output lg =200 mA, Cp =15pF, 16 25 ns
tTLH Transition time, low-to-high-level output Ry =50 ¢, See Figure 3 5 8 ns
tTHL Transition time, high-to-low-leve! output 7 12 ns
VOH High-level output voltage after switching Vs = ?0 v, lo ~ 300 mA, Vs-65 mVv
See Figure 4
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TYPES SN55454B, SN75454B
DUAL PERIPHERAL POSITIVE-NOR DRIVERS

logic
FUNCTION TABLE
{(EACH DRIVER)

B Y

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

I Ircr|»
T

H = high level, L = low leve!

schematic (each driver)

SN554548 . .

JG

SN75454B...JGORP

DUAL-IN-LINE PACKAGE (TOP VIEW)

vee 28 2A
8l[7]]6

2Y

5

positive logic: Y =A+B

b3

vee

500 2

Resistor values shown are nominal.

GND

»

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

SN55454B SN75454B
PARAMETER TEST CONDITIONST UNIT
” MIN TYPI MAX | MIN TYP} MAX
ViH High-level input voltage 2 2 v
ViL  Low-level input voltage 0.8 08| Vv
Vik Input clamp voltage Vee = MIN, I =—12mA -12 -15 -12 —-15| V
IoH High-level output current xg?{_nl\g:)N\} ViL=08V, 300 100 | wA
Vee =MIN, - Vin=2V, 025 05 025 04
VoL Low-level output voltage loL =100 mA — \%
Vee =MIN, — Vig=2V. 05 08 05 07
loL = 300 mA
Iy Input current at maximum input voltage Vee = MAX, V=65V 1 1| mA
IIH High-level input current Ve =MAX, V=24V 40 40 | A
hL Low-level input current Vece=MAX, V=04V -1 -16 -1 —-186| mA
IccH Supply current, outputs high Vge = MAX, Vi=0V 13 17 13 17 | mA
lccL Supply current, outputs low Vee = MAX, V=56V 61 79 61 79 | mA
1t For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions.
All typical valuesareat Voc =5V, Ta =25 C.
switching characteristics, Vegc =5V, Ta = 25°C
PARAMETER TEST CONDITIONS MIN TYP MAX |UNIT
tpLH Propagation delay time, low-to-high-level output . 27 35 ns
tpHL Propagation delay time, high-to-low-level output o *200mA, Cp =15pF, T 24 35 ns
tTLH Transition time, low-to-high-level output R =50 Q, See Figure 3 5 8 ns
tTHL Transition time, high-to-low-level output 7 12 ns
VoH High-level output voltage after switching Vs = ,20 V. 'o ~300mA, Vg-6.5 mV
See Figure 4
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SERIES 55450B/754508
DUAL PERIPHERAL DRIVERS

PARAMETER MEASUREMENT INFORMATION

Vee OUTPUT 5V

INPUT 24V

PULSE P
GENERATOR g
(See Note C) tPLH —te—] tPHL
(See Note A} I et —tPHL Vou
CL=15pF

(See Note B) OUTPUT

Voi

VOLTAGE WAVEFORMS

TEST CIRCUIT

NOTES: A. The pulse generator has the following characteristics: PRR = 1 MHz, Z5,¢ = 50 §2.
B. C( include probe and jig capacitance.
C. All diodes are 1N3064.

FIGURE 1-PROPAGATION DELAY TIMES, EACH GATE (SN55450B and SN75450B ONLY)

INPUT v
1k
ouTPUT
PULSE s00

GENERATOR ‘ —|—o 2
(See Note A) O1uF CL~156F ! ! I

620 (See Note B) fo— t—] oty =]

0% : ; T
ouTPUT | X

N = = 90% 90%

TEST CIRCUIT VOLTAGE WAVEFORMS

NOTES: A. The pulse generator has the following characteristics: duty cycle < 1%, Zgy¢ =~ 50 Q.
8. C_ includes probe and jig capacitance.

FIGURE 2-SWITCHING TIMES, EACH TRANSISTOR (SN554508B AND SN754508 ONLY)
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SERIES 55450B/75450B
DUAL PERIPHERAL DRIVERS

PARAMETER MEASUREMENT INFORMATION

INPUT 24v 0V INPUT
‘4508
‘4518
‘4508 RL - 50! 4538
4518 05
‘4528 2
| ————— ouTPUT
PULSE
GENERATOR (i::glég INPUT
(See Note A} TeST ‘4528
(See NOTE B) CL=15pF ‘4548
{See Note C) o
[ ND sus |
‘4538 ! ‘
‘4548 |I 50 II
! TP ! 50
04v L 1 ouTeuT )
- - |
|

TEST CIRCUIT VOLTAGE WAVEFORMS

NOTES: A. The pulse generator has the following characteristics: PRR = 1 MHz, Z5,¢ = 50
B. When testing SN55450B or SN754508, connect output Y to transistor base and ground the substrate terminal.
C. C includes probe and jig capacitance.

FIGURE 3—SWITCHING TIMES OF COMPLETE DRIVERS

Vg=20V
INPUT
INPUT 24V 5V ‘4508
2mH '4518 b
‘4538 |
4508 1N3064 |
4518 3650 [ 20 s
‘4528 el | pe—Bns
ouTPUT Iy 5o,
PULSE INPUT N "
GENERATOR CIRCUIT 4528 :
(See Note A} UNDER 4548 <
TEST CL=15pF 10%
$—1 (See Note B) (See Note C)
. T
‘4538 GND ISuB Von
‘4548 II
| ouTPUT
04V = '=].-‘ 20— et Vot

TEST CIRCUIT VOLTAGE WAVEFORMS

NOTES: A. The pulse generator has the following characteristics: PRR = 12.5 kHz, Zg ¢ = 50 §2.
B. When testing SN554508 or SN75450B, connect output Y to transistor base with a 500-2 resistor from there to ground,

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

FIGURE 4—LATCH-UP TEST OF COMPLETE DRIVERS
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SERIES 55450B/754508B
DUAL PERIPHERAL DRIVERS

TYPICAL CHARACTERISTICS

SN554508, SN754508 SN554508, SN754508
TTL GATE TRANSISTOR
HIGH-LEVEL OUTPUT VOLTAGE STATIC FORWARD CURRENT TRANSFER RATIO
v§ Vs
HIGH-LEVEL OUTPUT CURRENT COLLECTOR CURRENT
4.0 | 100 T
v Veg =5V o go_VCEN=3V
>| . V|L=0'8V £ See 0[197
oo 5 80
;!, 3.0 . Tp=25C | g i T
3 \ See Figure 2 8 70LTa= 70°C L1
> ~
5 25 €
a o 60 R
H \ £ Ta=25C L 11 I
© 20 O 50
: E -
<
- 3
E 15— AN £ 40 Tp=0C
2 w
:ll: L 30
T 1.0 §
o ¥ 20
> !E
0.5 \ = 10
o N_| . |
0 -5 —10 —15 —20 —25 -30 —35 —40 10 20 40 70 100 200 400
IOH—High-LeveI Qutput Current—mA IC—CoIIector Current—mA
FIGURES FIGURE 6
SN55450B, SN754508
TRANSISTOR TRANSISTOR
BASE-EMITTER VOLTAGE COLLECTOR-EMITTER SATURATION VOLTAGE
Vs
Vs
COLLECTOR CURRENT COLLECTOR CURRENT
1.2 T 0.6
I > [
|
1.1 F-=10 & Ic /
1wf B Z. o5t °
N T,=0°C
>| 0.9 See Note 7 A - A ?: See Note 7 /
1 o
g os T 3 0.4 /
° M - = o = ‘ = o
. — AT [Ta=70°C E Ta=70c/ Y
= O 3
£ 0.6 — T,=25°C 5 ‘
g £ 03 v
w 1S3 ¥
Fy 0.5 w
© = 4
2 04 % 0.2 ’: T -00C
w = LT 143 MTTA=
[*+]
03 8 —T__A
> N ///T =ﬂ25°c
0.2 = 0.1 A
3
0.1 >8 \;
0 0
10 20 40 70 100 200 400 10 20 40 70 100, 200 400
Ic—CoIlector Current—mA IC—Collector Current—mA

FIGURE 7 FIGURE 8

NOTE 7: These parameters must be measured using pulse techniques. t,, = 300 us, duty cycle < 2%,
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1180

INTERFACE SERIES 55460/75460
CIRCUITS DUAL PERIPHERAL DRIVERS

BULLETIN NO. DL-S 12425, DECEMBER 1976 -REVISED AUGUST 1977

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

performance
e Characterized for Use to 300 mA
e High-Volitage Outputs SUMMARY OF SERIES 55460/75460
e No Output Latch-Up at 30 V (After DEVICE LOGIC OF PACKAGES
Conducting 300 mA) COMPLETE CIRCUIT
. ey SN55460 AND' J
e Medium-Speed Switching SNE5461 AND G
ease-of-design SN55462 NAND JG
- - . P SN55463 OR JG
e Circuit Flexibility for Varied Applications S NoR
d Choice of Logic Function 58364 o JG
an . SN75460 anpt 4N
& TTL- or DTL-Compatible Diode-Clamped SN75461 AND 3G, P
Inputs SN76462 NAND 3G, P
e Standard Supply Voltages SN75463 OR JG, P
. . . . JG,P
Available in Plastic and Ceramic Packages SN75464 NOR

twith output transistor base connected externally to

description output of gate.

Series 55460/75460 dual peripheral drivers are functionally interchangeable with Series 55450B/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. Typical applications include logic buffers,
power drivers, relay drivers, lamp drivers, MOS drivers, line drivers, and memory drivers. Series 55460 drivers are
characterized for operation over the full military temperature range of ~556°C to 125°C; Series 75460 drivers are
characterized for operation from 0°C to 70°C.

The SN55460 and SN75460 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 flexibility of
tailoring the circuit to the application.

The SN55461/SN75461, SN55462/SN75462, SN55463/SN75463, and SN55464/SN75464 are dual peripheral AND,
NAND, OR, and NOR drivers, respectively, (assuming positive logic) with the output of the gates internally connected
to the bases of the n-p-n output transistors.

CONTENTS PAGE

Maximum Ratings and Recommended Operating Conditions . . . . . . . . . . . . . 80
Definitive Specifications

Types SN65460,SN75460 . . . . . . . . . . . . . b0 e e e e 81

Types SNS5461, SN7BABT - - -« « o o o o v e e e e 83

Types SN55462, SN75462 . . . . . . . . . . 4o 0w e e 84

Types SN55463,SN76463 . . . . . . . . . . . 4 .t e e e e e 85

Types SN55464,SN75464 . . . . . . . . . . ... 0o e e 86

Switching Time Test Circuits and Voltage Waveforms . . . . . . . . . . . . . . . 87
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SERIES 55460/75460
DUAL PERIPHERAL DRIVERS

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

SN55461 SN75461
SN55460 SN55462 SN75460 SN75462 UNIT

SN55463 SN75463

SN§5464 SN75464
Supply voltage, Ve (see Note 1) 7 7 7 7 \Y
Input voltage 5.5 5.5 5.5 5.5 \
Interemitter voltage (see Note 2) 5.5 5.5 5.5 55 \Y
Ve -to-substrate voltage 40 40 \
Collectar-to-substrate voltage 40 40 \
Collector-base voltage 40 40 \
Collector-emitter voltage (see Note 3) 40 40 \%
Collector-emitter voltage (see Note 4) 25 25 \%
Emitter-base voltage 5 5 \
Off-state output voltage 35 35 \%
Continuous collector or output current {see Note 5) 400 400 400 400 mA
Peak collector or output current (t, < 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 W
25°C free-air temperature (see Note 6} N package 1150
P package 1000

Operating free-air temperature range —5510 125 | —55 to 125 Oto 70 0to 70 ‘C
Storage temperature range —65 to 150 | —65 to 150 | —65 to 150 | —65 to 150 °C
Lead temperature 1/16 inch from case for 60 seconds Jor 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:

. This is the voltage between two emitters of a multiple-emitter transistor.

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

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

1
2
3. This value applies when the base-emitter resistance (Rgg) is equal to or less than 500 §2.
4
5

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, SN55460 through SN55464 chips are alloy-mounted; SN75460 through SN75464

chips are glass-mounted.

recommended operating conditions (see Note 7)

SERIES 55460

SERIES 75460

UNIT
MIN NOM MAX | MIN NOM MAX
Supply voltage, Voc 4.5 5 55 |4.75 5 5,25 v
Operating free-air temperature, T A —55 125 0 70 ‘C

NOTE 7: For SN55460 and SN75460 only, the substrate (pin 8) must always be at the most-negative device voltage for proper operation.
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TYPES SN55460, SN75460

DUAL PERIPHERAL POSITIVE-AND DRIVERS

schematic

SN55460...J
v SN75460...JORN
ce DUAL-IN-LINE PACKAGE {TOP VIEW)
Vee 2A 2y 28 2C 2E  SUB
1E
Wiy npjwoj9is
1c
sus
2c 1 2 (31| 4(|5(|6(]|]17
G 1A 1Y 1B 1c iE  GND
positive logic: Y = AG (gate only)
2E 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
SN55460 SN75460
PARAMETER TEST CONDITIONS? UNIT
MIN TYPF MAX [ MIN TYPT MAX
Viy High-level input voltage 2 2 \
ViL Low-evel input voltage 0.8 08| Vv
Vik  Input clamp voltage Vee = MIN, 1 ==12mA -12 15 -12 15| V
Vou  High-level output voltage l\f::i':o A VIL=OBV. | 54 a3 24 33 v
VoL Low-evel output voltage Vee =MIN, Vi =2V, 025 05 025 04| V
loL =16 mA
N Input current at maximum input A Vee = MAX Vi =55V 1 1 mA
input voltage input G ' 2 2
hH High-level input current 'fnput A Vec =MAX, V=24V 40 40 HA
input G 80 80
he Low-level input current input A Voo = MAX, V=04V -16 —16 mA
input G —-3.2 —3.2
lgs  Short<ircuit output current 8 Vee = MAX -18 -35 -55 | —-18 —35 —55| mA
lccH Supply current, outputs high Vee = MAX, V=0 28 4 28 4 | mA
lccL  Supply current, outputs low Vee =MAX, V=5V 7 1 7 11| mA

TFor conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions,
tAll typical valuesat Vo =5 V, T4 = 25°C.
QNot more than one output should be shorted at a time.
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TYPES SN55460, SN75460

DUAL PERIPHERAL POSITIVE-AND DRIVERS

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

output transistors

SN55460 SN754
PARAMETER TEST CONDITIONS? 60 UNIT
MIN TYPE MAX | MIN TYPI MAX
V(BR)CBO Collector-Base Breakdown Voltage | Ic = 100 uA, 1 =0 40 40 \Y
v Collector-Emitter Ic=10mA, 1g=0, SeeNote8 | 2 25 v
(BRICEO groakdown Voltage ¢ + BT 5
v Collector-Emitter Ic=1004A, Rgg=5008 40 40 v
(BRICER g cakdown Voltage ¢ = WoaA. HBE
V(BR)EBO Emitter-Base Breakdown Voltage |Ig =100uA, Ic=0 5 5 \Y
VCE=3V, c=100mA,
ce=< c=100m 25 25
Ta=25°C
Veg=3V Ic =300 mA
) ce=3V, lc=300mA, 30 30
h Static Forward Current TA=25C See
FE Transfer Ratio VCE=3V, Ic=100mA, [Note8 [ 20
Ta=MIN
VCg =3V, Ic=300mA,
CE c " 15 25
TaA=MIN
Ig=10mA, Ic=100mA | Se 085 1.2 0.85 1
Vee Base-Emitter Voltage B c o i \%
g =30mA, Ic=300mA |Note8 1 14 1 1.2
v Collector-Emitter Ig=10mA, Ic=100mA | See 026 05 0.25 04 v
CElsat)  saryration Voltage 15 =30mA, Ic=300mA |Note 8 045 08 0.45 0.7
TFor conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions.
Tan typical valuesareat Voo =5V, Tp = 25°C.
NOTE 8: These parameters must be measured using pulse techniques. t,,, = 300 us, duty cycle < 2%,
switching characteristics, VcCc =5V, Ta = 25°C
TTL gates
PARAMETER TEST CONDITIONS MIN  TYP MAX [UNIT
Propagation delay time,
tPLH " 22 ns
fow-to-high-level output .
- ~ Cp =15pF, RL=400%, See Figure 1
Propagation delay time,
tPHL X 8 ns
high-to-low-level output
output transistors
PARAMETER TEST CONDITIONSF MIN TYP MAX {UNIT
t Defay time 10 ns
- R's ‘;n""' Ic=200mA,  Ig(1)=20mA, Ig(2) =—40mA, =
r ise time ns
v =-=1V, CL =15pF, R =50,
ts Storage time BE{off) L=te L 23 ns
See Figure 2
tf 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
tPLK Propagation delay time, low-to-high-level output 45 65 ns
tPHL Propagation delay time, high-to-low-level output Ic =200mA, C| =15pF, 35 50 ns
tTLH Transition time, low-to-high-level output RL=560¢, See Figure 3 10 20 ns
tTHL Transition time, high-to-low-leve! output 10 20 ns
Vg=30V, Ic = 300mA,
igh-! f itchi Vs—10
VoH High-level output voltage after switching Rgg =500 2, See Figure 4 [ mv
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TYPES SN55461, SN75461
DUAL PERIPHERAL POSITIVE-AND DRIVERS

logic
FUNCTION TABLE
(EACH DRIVER)

A B Y

L L | L (on state)
L H | L {on state)
H L | L {onstate)
H  H | H {off state)

H = high level, L = low level

schematic (each driver)

SN55461 . ..JG
SN75461...JGORP
DUAL-IN-LINE PACKAGE (TOP VIEW)

vec 28 2A oy
8|7 51
1(12(13(]4
ALY 8 v GND
positive logic: Y = AB

akn 16k0 1300

500 £,

—p-s

Resistor values shown are nominal.

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

PARAMETER TEST CONDITIONST SNE6461 SN7ba01 UNIT
MIN TYPF MAX | MIN TYPf MAX
VijH4  High-level input voltage 2 2 A
ViL  Low-level input voltage . 08 08| Vv
ViK  Input clamp voltage Vee = MIN, I =—-12mA -12 =15 -1.2 -15) V
. Vee =MIN, Vig=2V,
loH  High-level output current Vo =35V 300 100 | pA
Vee =MIN, - Vi =08V, 025 0S5 025 04
loL = 100 mA
VoL Low-level output voltage \Y
Veg = MIN, ViL=08v,
0.5 08 0.5 0.7
loL =300 mA
Iy Input current at maximum input voltage Vec=MAX, V| =55V 1 1| mA
Iy High-level input current Vee =MAX, V=24V 40 40 | pA
TR Low-level input current Vee =MAX, V=04V -1 -16 -1 —-16| mA
lccH Supply current, outputs high Vee = MAX, V=6V 8 1 8 11 | mA
IccL Supply current, outputs low Vee = MAX, V=0 56 76 56 76 | mA
tFor conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions.
T AN typical values are at Vo =5 V, Tp = 25°C.
switching characteristics, Vec =5V, TA = 25°C
PARAMETER TEST CONDITIONS MIN  TYP MAX|UNIT
tpLH Propagation delay time, low-to-high-level output 30 55 ns
tpHL Propagation delay time, high-to-low-level output lo =200mA, Ci =15pF, 25 40 ns
tTLH Transition time, low-to-high-level output R =502, See Figure 3 8 20 ns
tTHL Transition time, high-to-low-level output 10 20 ns
VoH High-level output voltage after switching Vs=30V. 'o > 300mA, Vs—10 mV
See Figure 4
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TYPES SN55462, SN75462

DUAL PERIPHERAL POSITIVE-

NAND DRIVERS

logic

FUNCTION TABLE
(EACH DRIVER)

B Y

H (off state)
H | H {off state)
L | H {off state)
H_H]L (onstate) |

H = high level, L = low level

T r>»
-

schematic (each driver)

SN56462 ...JG
SN76462...JGORP
DUAL.IN-LINE PACKAGE (TOP VIEW)

Ve 28 2A gy
si{71f{efds|
1121374
1A 18 1Y GND

positive logic: Y = AB

A ks $

1.6k

600

Vee

Resistor values shown are nominal.

GND

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

SN55462 SN75462
PARAMETER TEST CONDITIONS MIN_ TYPT MAX |MIN_ TYPT MAX UNIT
Vi4  High-level input voltage 2 2 A
ViL  Low-level input voitage 08 08| Vv
Vik  Input clamp voltage Vee = MIN, I| = =12 mA -12 =15 -12 -15] V
loH  High-level output current zf)(l:-i_‘“:;N\; ViL=08V, 300 100 | WA
:’CC::LN'A Vin=2V, 025 05 025 04
VoL Lowdevel output voltage oL m \"
Vee = MIN, Vig=2V,
05 0.8 0.5 0.7
lgL =300 mA
] Input current at maximum input voltage Vee = MAX, V=55V 1 1] mA
1Y) High-level input current Vee =MAX, V=24V 40 40 | uA
LT Low:-leve! input current Vee =MAX, V=04V -11 -186 -1.1 =16 | mA
IccH Supply current, outputs high Vee = MAX, V=0V 13 17 13 17 | mA
lccL Supply current, outputs low Vee = MAX, V=5V 61 76 61 76 | mA
1 For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions.
LAl typical values areat Veg =5 V, Ta = 25 C.
switching characteristics, Vcc =5V, TA =25°C
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-levet output lo =200mA, Ci =15pF, 30 50 ns
tTLH Transition time, low-to-high-level output R =50, See Figure 3 13 25 ns
tTHL Transition time, high-to-low-evel output 10 20 ns
Von High-level output voltage after switching Vs= ?0 v, fo = 300mA, Vg—10 mV
See Figure 4
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TYPES SN55463, SN75463
DUAL PERIPHERAL POSITIVE-OR DRIVERS

logic

SN55463...JG
SN75463...JGORP

DUAL-IN-LINE PACKAGE (TOP VIEW)

FUNCTION TABLE
(EACH DRIVER)

B Y

L | L (on state}

H (off state)

L | H (off state)

H | H (off state)

I T r rjp»
I

H = high level, L = low level

vee 28 2A 2Y

positive logic: Y =A+B

schematic (each driver)

\ ¢ vee
4ka 3 1.8 ka g 4kn 1300
a— 7 .
B
[
xx 1k 500 &2
L - GND

Resistor valuas shown ara nominal,

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

SNE55463 SN76463
i NI
PARAMETER TEST CONDITIONS MIN TYPE MAX TMIN TYPE MAX UNIT
ViH  High-level input voltage 2 2 \
ViL  Low:level input voltage 0.8 08| V
ViK Input clamp voltage Vee = MIN, 1= =12mA -12 =15 ~-1.2 =15 V
R Vce = MIN, ViH =2V,
. 0 1 A
loH  High-level output current VoH = 35 V 30 00| u
Vee = MIN ViL=08V,
ce o oVi=o 025 05 025 04
v Low-level output voltage 'oL = 100 mA \Y
oL Low = =
Vee = MIN, ViL =08V, 05 08 0.5 0.7
loL =300 mA
Iy Input current at maximum input voitage Veg = MAX, V=565V 1 1] mA
hH High-leve! input current Vgceg =MAX, V=24V 40 40 | pA
Iy Low-level input current Vee =MAX, V=04V -1 -16 -1 -16| mA
IccH Supply current, outputs high Ve =MAX, V=5V 8 1 8 1| mA
IccL Supply current, outputs low Vee =MAX, V=0 58 76 68 76 | mA
?.For conditions shown as MIN or MAX, use th appropriate value specified under recommended operating conditions.
*All typical valuesareat Vo =5V, T4 =25°C,
switching characteristics, Vecc =5V, Ta = 256°C
PARAMETER TEST CONDITIONS MIN TYP MAX |UNIT
tpLH Propagation delay time, low-to-high-level output 30 55 ns
tpHL Propagation delay time, high-to-low-level output lo = 200mA, Ci =156pF, 25 40 ns
tTLH Transition time, low-to-high-level cutput Ry =60 {2, See Figure 3 8 25 ns
tTHL Transition time, high-to-low-level output 10 25 ns
Vg = lo =300 mA,
VoH High-level output voltage after switching Sese F;?Jr\el'll 0 Vg—-10 mV
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TYPES SN55464, SN75464
DUAL PERIPHERAL POSITIVE-NOR DRIVERS

logic

FUNCTION TABLE
(EACH DRIVER)

B Y

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

I Tr r|»
I

H = high level, L =

fow level

schematic (each driver)

A-—q

SN75464 ...
DUAL-IN-LINE PACKAGE (TOP VIEW)

SN55464 . ..JG

JGORP

Ve 28 2A

2v

LR RA ISR
_
1[12[]3[4
1A 1B 1Y GND
positive logic: Y =A+B

4k

2k

r

>
3V k2

4k

2k

Tk

16 k2

1300

500

Resistor values shown are nominal.

pa

Vee

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

SN55464 SN75464
PARAMETER TEST CONDITIONS? uNIT
MIN TYPE MAX |MIN TYPE MAX
ViH  High-level input voltage 2 2 | Vv
ViL Low-level input voltage 0.8 08) V
ViK  Input clamp voltage Vee =MIN, Iy =—=12mA -1.2 -156 -12 15| V
IoH High-level output current zgz ;“::\:/ ViL =08V, 300 100 | wA
Vee=MIN, - Vig=2V, 0.25 05 025 04
VoL Low-level output voltage loL = 100 mA \
Vee = MIN, VIH=2V,
- 05 08 05 0.7
loL = 300 mA
h Input current at maximum input voltage Vee=MAX, V=55V 1 1{ mA
hH High-level input current Vee = MAX, V=24V 40 40 | uA
TR Lowe-level input current Vge = MAX, =04V -1 -16 -1 16| mA
lccH Supply current, outputs high Vee = MAX, =0V 14 19 14 19 [ mA
IccL  Supply current, outputs low Vee = MAX, V=5V 67 85 67 85 | mA
*For conditions shown as MIN or MAX, use tlza appropnate value specified under recommended operating conditions.
t AN typicai values are at Vee=5V, TA 25
switching characteristics, Vec =5V, Ta = 25°C
PARAMETER TEST CONDITIONS MIN  TYP MAX |UNIT
tpLH Propagation delay time, low-to-high-level output 40 65 ns
tpyL Propagation delay time, high-to-low-level output lo *200mA, C=15pF, 30 50 ns
tTLH Transition time, low-to-high-level output R =509, See Figure 3 8 20 ns
tTHL Transition time, high-to-low-level output 10 20 ns
VoH High-level output voltage after switching \s/ese;?g?":'4 lo~ 300 ma, Vg—10 mV
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SERIES 55460/75460
DUAL PERIPHERAL DRIVERS

PARAMETER MEASUREMENT INFORMATION

INPUT 24V vVge OUTPUT SV

R| =400

PULSE
GENERATOR
{See Note A)

(See Note C)

CL = 15pF
{See Note B)

OUTPUT

VoL

TEST CIRCUIT VOLTAGE WAVEFORMS

NOTES: A. The pulse generator has the following characteristics: PRR = 1 MHz, 24,¢ = 50 Q.
8. C| include probe and jig capacitance.
C. All diodes are 1N3064.

FIGURE 1-PROPAGATION DELAY TIMES, EACH GATE (SN55460 AND SN75460 ONLY)

f——— 0343 ————}
INPUT i S (RS UUU UU — 1Y)
| Ao S0%K_ |
nputT 15V | : 15V
|
10% | | 10% ov
ouTPuT | )
ll-——-i— <Sns oot <5 s
PULSE I
GENERATOR le g = bty
(See Note A} CL=15pF | \ |
620 (Sea Note B) bt [
% 'l : 0%
ouTPUT ! |
= = 90% 90%
TEST CIRCUIT VOLTAGE WAVEFORMS

NOTES: A. The pulse generator has the following characteristics: duty cycle € 1%, Zgoyt = 50 Q.
B. C includes probe and jig capacitance.

FIGURE 2—-SWITCHING TIMES, EACH TRANSISTOR (SN55460 AND SN75460 ONLY)

1276
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SERIES 55460/75460
DUAL PERIPHERAL DRIVERS

PARAMETER MEASUREMENT INFORMATION

INPUT 24V Vv INPUT
‘460
‘461
460 463

R =508

482 ) 1 ouTPUT
PULSE
GENERATOR - cl;:glé:: INPUT
(Sea Note A} .
TEST 462
(See NOTE B) Cp=15pF

T (See Note C) 64
1 GND sus
463 !
‘64
OUTPUT

TEST CIRCUIT VOLTAGE WAVEFORMS

°
4
<
i ———

NOTES: A. The pulse generator has the following characteristics: PRR = 1 MHz, 25,4 = 50 o
8. When testing SN55460 or SN75460, connect output Y to transistor base and ground the substrate terminal.
C. C| includes probe and jig capacitance.

FIGURE 3—SWITCHING TIMES OF COMPLETE DRIVERS

Vs=30V |
—’, }'— <10 ns
1
v
INPUT | Aoow 3
INPUT 24V 5V '460 (Lasy
2mH ‘461 | :
‘463 10%A |
“a60 1N3064 |m———————- ov
461 100 £ 40 us — |
L 482 — | [e—<10ns
ouTPUT rE S R 3v
PULSE INPUT "N
GENERATOR ¢ CIRCUIT ‘462 15V
(See Note A} UNDER ’
TEST CL-15pF O* 1% 10% ov
(See Note B) (See Note C)
463 GND |IsuB v
: | OH
464 1
I | ouTPUT
04V = 1 = = ———-=-VoL
TEST CIRCUIT VOLTAGE WAVEFORMS

NOTES: A. The pulse generator has the following characteristics: PRR = 12.5 kHz, Z4,¢ = 50 Q.
B. When testing SN55460 or SN765460, connect output Y to transistor base with a 500-£2 resistor from there to ground,

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

FIGURE 4—LATCH-UP TEST OF COMPLETE DRIVERS
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INTERFACE SERIES 75465
CIRCUITS DARLINGTON TRANSISTOR ARRAYS

BULLETIN NO. DL-S 12459, DECEMBER 1976 — REVISED DECEMBER 1980

HIGH-VOLTAGE HIGH-CURRENT DARLINGTON TRANSISTOR ARRAYS

JORN
500 mA Rated Collector Current (Single Output) DUAL-IN-LINE PACKAGE (TOP VIEW)
High-Voltage Outputs ... 100 V e ¢ 4 s sc 7 com

Wi sl Wl 13l jn2] in 10 3

Output Clamp Diodes

Inputs Compatible with Various Types of Logic T T T

Relay Driver Applications j & } Ej .__j[

Higher-Voltage Versions of ULN2005A, Zl& ZF Zl& Zl& [7)7
2[ 3 s 18

ULN2001A, ULN2002A, ULN2003A, and
ULN2004A, Respectively
7’

Series 75465 devices are monolithic high-voltage, high-current darlington transistor arrays. Each comprises seven n-p-n
darlington pairs. All units feature high-voltage outputs with common-cathode clamp diodes for switching inductive
loads. The collector-current rating of a single darlington pair is 500 milliamperes. Outputs and inputs may each be
paralieled for higher current capability. Applications include relay drivers, hammer drivers, lamp drivers, display drivers
{LED and gas discharge), line drivers, and logic buffers,

1 4 6
W® 2 18 @ @@

description

The SN75465 has a 1.05-kS2 series base resistor and is especially designed for use with TTL where higher output current
is required and loading of the driving source is not a concern. The SN75466 is a general-purpose array and may be used
with DTL, TTL, P-MOS, CMOS, etc. The SN75467 is specifically designed for use with 14- to 25-volt P-MOS devices
and each input has a zener diode and resistor in series to limit the input current to a safe limit. The SN75468 has a
2.7-kS2 series base resistor to each darlington pair. This allows operation directly with TTL or 5-volt CMOS. The
SN75469 has an appropriate series input resistor to allow its operation directly from CMOS or P-MOS utitizing supply
voltages of 6 to 15 volts. The required input current is below that of the SN75468 while the required voltage is less
than that required by the SN75467.

schematics (each darlington pair)

com com
7V
OUTPUT C
o—q OUTPUTC o_ﬁ’—ﬁ'w’—'ﬂ
INPUT B INPUT B 105 k
E E
e —
Ve 7
SN75466 SN75467

coMm

QUTPUTC

(e}
INPUT B

SN75465: Rg = 1.05 k
SN75468: R = 2.7 k
SN75469: Rg = 10.6 k

Veid
SN75465, SN75468, SN75469

All resistor values shown are nominal and in ohms.

Copyright © 1980 by Texas Instruments Incorporated
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SERIES 75465
DARLINGTON TRANSISTOR ARRAYS

absolute maximum ratings at 25°C free-air temperature (unless otherwise noted)

Collector-emitter VOIAgE . . . .ottt e ittt et e et ettt et e e e e e e e e 100V
Input voltage {see Note 1): SN75465 . . . ... .. .. . . . i e e 15V
SN75467, SN75468, SN75469 . .. ..o vttt it 30V
Peak collector current (see Figures 14 and 16) . . .. . ... ... ... ... ... ..cccuu.. .. e 500 mA
Output clamp diode CUITENT . . . oottt it it it e et e it ettt it e e e 500 mA
Continuous input current, SN75466 ONly . . . .. . it i e e e e e e e 25 mA
Total substrate-terminal current: J package .. .. ... i it i e e e e e —500 mA
Npackage ............c. it enenennnenn, e -25A

Continuous dissipation (total package) at (or below) 25°C free-air temperature (see Note 2):
JPACKagE . . i e e e e e e e 1025 mW
N package . ...ttt e e e e e 1150 mW
Operating free-air temMperature raNGe . . . . .o v ettt et e it e e et e ettt 0°Cto 70°C
Storage temperature fange . .. . v v vt vt v et e e e e e —65°C to 150°C
Lead temperature 1/16 inch from case for 60 seconds, J package .. ... ... ... . ct ittt 300°C
Lead temperature 1/16 inch from case for 10 seconds, N package . ........ ... ... . ..., 260°C

NOTES: 1. All voltage values, unless otherwise noted, are with respect to the emitter/substrate terminal, E,
2. Foroperation above 25°C free-air temperature, refer to the Dissipation Derating Curves in the Thermal Information section, which
starts on page 11, In the J package, SN75465 through SN75469 chips are glass-mounted,

electrical characteristics at 25°C free-air temperature (unless otherwise noted)

TEST SN75465
PARAMETER TEST CONDITIONS UNIT
FIGURE MIN TYP MAX
VCe=100V, 1;=0 50
IcEX Collector cutoff current 1 VCE=100V, 1,=0, Ta=70°C 700 BA
1 {off) Off-state input current 3 Vee=100V, Igc=500pA, Tp=70°C 50 65 kA
1] Input current 4 V=3V 15 24| mA
Vi(on) On-state input voltage 5 Vce=2V, Ic = 350 mA 24 \4
1) = 250 uA, lc= 5 .1
v Collector-emitter 6 'l zzo “A Ic ;gg mz (1)2 : 3| v
CElsat)  giuration voltage L 22, € = - -
1) = 600 pA, Ic =350 mA 1.2 1.6
VR =100V
IR Clamp diode reverse current 7 R - 50 LA
VR=100V, Ta=70°C 100
VE Clamp diode forward voltage 8 I = 350 mA 1.7 2| v
C; Input capacitance Vi=0V, f=1MHz 15 25 pF
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SERIES 75465
DARLINGTON TRANSISTOR ARRAYS

electrical characteristics at 25°C free-air temperature (unless otherwise noted)

PARAMETER TEST TEST CONDITIONS SN75466 SN75467 UNIT
FIGURE MIN TYP® MAX |MIN TYP MAX
1 VCE=100V, [;=0 50 50
ICEX Collector cutoff current VCce=100V, |1;=0 100 100 | kA
2 Ta=70°C V=6V 500
1 {off) Off-state input current 3 Vee® 5? V. lc =500 A, 50 65 50 65 BA
Ta=70°C
1 Input current 4 V=17V 0.85 1.3| mA
Static forward current
hgge transfer ratio 6 VCe=2V., Ic =350 mA |1000
Vi{on) On-state input voltage 5 VCe=2V, Ic =300 mA 13 v
. {j =250 uA, Ic =100 mA 0.9 1.1 0.9 1.1
VCE(say) 0 ector-emitter 6 [I=350A, 1c=200mA 10 13 10 13| v
saturation voltage
1} =500 uA, I =350 mA 1.2 16 1.2 1.6
IR Clamp diode reverse current 7 VR=100V, 0 50 BA
VR=100V, Tp=70°C 100 100
VE Clamp diode forward voltage 8 I = 350 mA 1.7 2 1.7 2 v
C; Input capacitance V=0V, f=1MHz 15 25 15 25 pF
electrical characteristics at 25°C free-air temperature {unless otherwise noted)
TEST SN75468 SN75469
PARAMETER FIGURE TEST CONDITIONS MIN TYP MAX |MIN TYP MAX UNIT
1 Vcg=100V, |1 =0 50 50
lcEX Collector cutoff current Vecg=100V,| 1 =0 100 100| pA
2 Ta=70°C Vi=1V 500
11(off) Off-state input current 3 :ii;:?cv' 'c=800kA | 5 65 50 65 BA
V| =385V 093 1.35
Iy Input current 4 V=56V 0.35 05| mA
Vy=12Vv 1.0 1.45
Ic=125mA 5
Ic = 200 mA 24 6
. Ic =250 mA 2.7
Vi(on) On-state input voltage 5 Vee=2V o= 275 mA 7 A\
ic =300 mA 3
Ic =350 mA 8
Collector-emitter I} = 250 pA, Ic =100 mA 0.9 11 0.9 1.1
VCEGSt) . uration voltage 6 1}=350pA, Ic=200mA 1.0 13 10 13
1} =500 uA, Ic =350 mA 1.2 1.6 1.2 1.6
) VR =100V 50 50
IR Clamp diode reverse current 7 = HA
VR=100V, TaA=70°C 100 100
VE Clamp diode forward voltage 8 I =305 mA 1.7 2 1.7 2 v
Ci Input capacitance vi=0Vv, f=1MHz 15 25 15 25| pF
switching characteristics at 25°C free-air temperature
PARAMETER TEST CONDITIONS MIN TYP MAX | UNIT
tpLH Propagation delay time, low-to-high-level output Vg=50V, RL =163 2, 130 ns
tPHL Propagation delay time, high-to-low-level output CL =15pF, ‘See Figure 9 20 ns
VoH High-levei output voltage after switching Vs =60V, lo =300 mA, Vg—20 mvV
See Figure 10
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SERIES 75465
DARLINGTON TRANSISTOR ARRAYS

PARAMETER MEASUREMENT INFORMATION

OPEN Vce OPEN Vee
IcEX IcEX
OPEN ¢ v, ¢
FIGURE 1-lggx FIGURE 2-Iggx
OPEN v
cE OPEN
l{ott) li{on)
_’ _—°
V) OPEN
FIGURE 3—1{(off) FIGURE 4—1
OPEN
OPEN
Ic
hpg =7~
]
v
iy v Ol d { I
NOTE: || is fixed for measuring Vg (sat), variable for measuring hgg.
FIGURE 5-V|(on) FIGURE 6-hEE, VCE(sat)

VR
$'"

OPEN OPEN

FIGURE 7—-IR FIGURE 8-VF
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SERIES 75465
DARLINGTON TRANSISTOR ARRAYS

PARAMETER MEASUREMENT INFORMATION

INPUT oPEN  Vs=50V
‘466 only
2.7 k0 RL =1630
=== o
PULSE !
GENERATOR —__’4_6.5_ —-0— OUTPUT
(See Note A)
‘467 Cp =15pF
‘468 L—— (See Note B)
‘469 = =
TEST CIRCUIT
—> [—<10ns
| P VIH
90% | (See Note C)
50% :
| o
| 10% ov
—h
—tpLH—2b
[ VoH
)
QUTPUT 50% 50%:
—————— VoL
VOLTAGE WAVEFORMS
NOTES: A. The pulse generator has the following characteristics: PRR = 1 MHz, 2oyt = 50 Q.
B. C|_ includes probe and jig capacitance.
C. For testing the 465, '466, and ‘468, V|y = 3 V; for the ‘467, V4 = 13 V; for the '469, V|3 = 8 V.
FIGURE 9—-PROPAGATION DELAY TIMES
Vs
INPUT OPEN
2mH
‘466 only ———— s
2.7 k2 r H
==t ]
PULSE 1
GENERATOR R T OUTPUT
(See Note A) 465
‘467 C=15pF
468 1 (See Note B)
‘469 = =
TEST CIRCUIT
—D{ }4—& 10ns
|
i ————————- Vin
90%
: ! (See Note C)
15vi!
'\ 10%
: oV
40 u »
VoH
QUTPUT
——————— VoL

VOLTAGE WAVEFORMS

NOTES: A. The pulse generator has the following characteristics: PRR = 12.6 kHz, Z,,¢ = 50 Q.

B. C_ includes probe and jig capacitance.
C. For testing the ‘465, ‘466, and ‘468, Vi = 3 V; for the ‘467, V| = 13 V; for the ‘469, ViH=8V.

FIGURE 10—LATCH-UP TEST
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SERIES 75465
DARLINGTON TRANSISTOR ARRAYS

TYPICAL CHARACTERISTICS

COLLECTOR-EMITTER
SATURATION VOLTAGE
vs
COLLECTOR CURRENT

COLLECTOR-EMITTER
SATURATION VOLTAGE
vs
COLLECTOR CURRENT

COLLECTOR CURRENT
vs

(ONE DARLINGTON) (TWO DARLINGTONS PARALLELED) INPUT CURRENT
>
13 25 T .T >|& *¢ ' o - RLI- » h
g jTa-25%C £ [Ta-25¢ =250 A 450 Tp = 25°C
> 20 3 20 } < s00b—dt ] '/
£ A= 25064 § It = 350 pA~ /] ! wso|— 3710V (/]
3 1| = 350 WA g 13 R
E /1= 350 uA 5 A £ [/ vs=8v
3 15 (55411 -800uh — 5 15 5 300
£ E o2 § 260 /
“’z 10— TS ;4/ 1y e f; 200 /
¥ rs H / O 10 [
i 05 87_ 05 100
‘% :Q 50
5 %500 200 300 400 500 600 700 800 £ 0 100 200 300 400 500 600 700 800 00 26 50 75 100 125 150 175 200
Ic—Collector Current—mA IC{tot)—Total Collector Current—mA (j—Input Current—pA
FIGURE 11 FIGURE 12 FIGURE 13
THERMAL INFORMATION
JPACKAGE N PACKAGE
MAXIMUM COLLECTOR CURRENT MAXIMUM COLLECTOR CURRENT
vs vs
DUTY CYCLE DUTY CYCLE
600 600
< T <
£ N=1 £
500 500
| ~N | Ve
g S £ \\l——
S 400}TA =70°C N £ 400 N
© N = Number of Outputs Conducting ~ 3 \ \\ \\ N W
g Simultaneously (lsee Note 3) g \\\\ \\ S
= 300 1 2 300 N \ ~{ W7 ~
8 N=2 3 NNONL 3 ™~
. I —~ e N
2 200 N3 2 200 N=6 43 ~
H N-4 ] N=5 E i S =
S = =51 S NS —T—
| 100 X = 100 |-Ta =70°C A s =~
o yad N7 o | N = Number of Outputs Conducting
N =67 ) | Simultaneously {see Note 3)
0 1 0 1 ] L L ! L 1
0O 10 20 30 40 50 60 70 80 90 100 0 10 20 30 40 50 60 70 80 90 100

Duty Cycle — %

FIGURE 14

Duty Cycle — %

FIGURE 15

NOTE 3: For the J package, N x Ic must not exceed 500 mA (maximum substrate current), For the N package N x | must not exceed 2.5 A,
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SERIES 75465
DARLINGTON TRANSISTOR ARRAYS

—
]
P-MOS
ouTPUT

H4
—q

cmos |

ouTPUT = T

TYPICAL APPLICATION DATA

SN75465
SN75466

s SN75467 w Vee SN75468 w

|

1)

:
f

i
i

"
€

143
S

u

I
Ap!

}Z

mal
L LAMP
- i TEST
L = =
OUTPUT
P-MOS TO LOAD TTL TO LOAD
SN75465
SN75469 +V vee SN75468 :;’
[+]
- '—l »—r 3
b ~ —1 >0 [ &
o>y z
4 ZRp
hel D I o
o ——% [ ~ a
o ——Dc [ [ =
~ ——| >0 a
! Ll
TIL =
L OUTPUT
BUFFER FOR USE OF PULL-UP RESISTORS
HIGHER CURRENT LOADS TO INCREASE DRIVE CURRENT
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INTERFACE SERIES 55470/75470
CIRCUITS DUAL PERIPHERAL DRIVERS

BULLETIN NO, DL-S 12369, MARCH 1976 — REVISED AUGUST 1977

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
DEVICE PACKAGES
e No Output Latch-Up at 55 V (After COMPLETE CIRCUIT
Conducting 300 mA) SNE5470 ANDT J
" s SN55471 AND JG
e Medium-Speed Switching SNE5a72 NAND N
SN55473 OR JG
ease-of-design SN55474 NOR JG
SN75470 AND?t J,N
e Circuit Flexibility for Varied Applications SN75471 AND JG,p
and Choice of Logic Function SN75472 NAND JG,P
) . SN75473 OR JG,P
® TTL- or DTL-Compatible Diode-Clamped SN75474 NOR GF
Inputs
e Standard Supply Voltages tWith output transistor base connected externally to

N . N . output of gate.
e Available in Plastic and Ceramic Packages

description

Series 55470/75470 dual peripheral drivers are functionally interchangeable with Series 55450B/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/75450B (limits are the
same as Series 556460/75460). 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 uniq'ue 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 flexibility of
tailoring the circuit to the application.

The SN55471/SN75471, SN55472/SN75472, SN55473/SN75473, and SN55474/SN75474 are dua! 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.

CONTENTS PAGE

Maximum Ratings and Recommended Operating Conditions . . . . . . . . . . . . . 98
Definitive Spacifications

Types SN55470,SN75470 . . . . . . .« v v 4 e e e e e e e 99

Types SN65471, SN78471 . . . . .« &« v v v v i e e e e e e e e 101

Types SNB5472,SN75472 . . . . . . . . . e e e e e e e e 102
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SERIES 55470/75470
DUAL PERIPHERAL DRIVERS

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

SN66471 SN75471
SN55470 Sns5472 SN75470 SN75472 UNIT

SN55473 SN75473

SN55474 SN75474
Supply voltage, Vec Isee Note 1) 7 7 7 7 \
Input voltage 5.5 5.5 5.5 5.5 \
Interemitter voltage (see Note 2) 5.5 6.5 6.5 5.5 \%
Vc-to-substrate voltage 40 40 \
Collector-to-substrate voltage - 70 70 \4
Collector-base voltage 70 70 \
Collector-emitter voltage {see Note 3) 70 70 v
Collector-emitter voltage {see Note 4) 40 40 \")
Emitter-base voltage 5 5 \
Off-state output voltage 70 70 \'
Continuous collector or output current (see Note 5} 400 400 400 400 mA
Peak collector or output current (t,, < 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 W
25°C free-air temperature {see Note 6) N package 1150
P package 1000

Operating free-air temperature range —5510 125 | —-551t0 125 0to 70 0to 70 °c
Storage temperature range —65 t0 150 | —65 to 150 | —65 to 150 | —65 to 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 terminal unless otherwise specified.

. This is the voltage between two emitters of a multiple-emitter transistor.

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

. 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.

6. For operation above 25°C free-air temperature, refer 10 Dissipation Derating Curves in the Thermal Information Section, which
starts on page 11. In the J and JG packages, SN55470 through SN55474 chips are alloy-mounted; SN75470 through SN75474

chips are glass-mounted.

recommended operating conditions (see Note 7)

1
2
3. This value applies when the base-emitter resistance (Rgg) is equal to or less than 500 £2.
a
5

SERIES 55470 SERIES 75470 UNIT
MIN NOM MAX |MIN NOM MAX
Supply voltage, Voo 45 5 55 |475 5 525 V
Operating free-air temperature, T a -55 125 0 70 | °c

NOTE 7: For SN55470 and SN76470 only, the substrate (pin 8) must always be at the most-negative device voltage for proper operation.
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TYPES SN55470, SN75470
DUAL PERIPHERAL POSITIVE-AND DRIVERS

schematic SN55470 ...
SN75470...JORN
Vee DUAL-IN-LINE PACKAGE (TOP VIEW)
Ve 2A 2y 28 2C 2E SuUB
1E
LBAR:RERIZERIRERLRER RIR ]
1Y 1B
1A —q I
1c
6 suB ’_?
2¢ 1 211314567
1A 1Y 1B 1c 1E  GND
2A
positive logic: Y = AG (gate only)
2E 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 SN75470
ETE ST CONDITIONST UNIT
PARAMETER TEST CONDITIONS MIN TYP MAX [ MIN TYP} mAX
ViH High-level input voltage 2 2 v
ViL Low:-level input voltage 08 08| V
Vik Input clamp voltage Vee = MIN, lj=—=12mA -12 -15 -12 15| V
Vee = MIN, ViL=08v,
\ High-level t 24 33 24 33 \
OH igh-level output voltage IO = —400 4A
Vee =MIN, ViH=2V,
'/ Low-level output volta 025 05 0.25 04| Vv
oL output voltage loL =16 mA
Input current at maximum input A 1 1
1 Vec=MAX, V=585V A
! input voltage input G cc X ! 2 2 m
input A 40 40 '
igh-| Ve =MAX, V=24V A
UTF] High-level input current r—e cc 1 30 0 M
. input A -1.6 -1.6
I Low-level t T Vee = MAX V=04V A
I w-level input curren put G cc ' 1 -y =21 ™
1gs  Short-circuit output current § Vee = MAX -18 -35 55 |—-18 -35 -—55| mA
S
IccH Supply current, outputs high Vee=MAX, V=0 28 4 28 4 | mA
IccL Supply current, outputs low Vee=MAX, V=5V 7 1 7 11| mA

T For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions.
LAl typical valuesat Ve = 5 V, T = 25°C. .
§Not more than one output should 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 CONDITIONS? UNIT
MIN TYPI MAX | MIN TYPI MAX
V(BR)cBO Collector-Base Breakdown Voltage [ Ic = 100 kA, Ig=0 70 70 \%
Collector-Emitter
\" Ic=10mA, 1g=0, See Note8 40 40 \Y
(BRICEO Breakdown Voltage c B8
v Collector-Emitter o= 1000A. R -5000 70 70
(BRICER g kdown Voltage ¢ KA. NBE
V(BR)EBO Emitter-Base Breakdown Voltage |[Ig=100uA, Ic=0 5 5 v
VCe=3V., Ig=100mA,
CE™" ¢ 25 25
Ta=25C
Vee=3V, Ic=300mA,
) CE™® ¢ m 30 30
h Static Forward Current TaA=25C See
FE Transfer Ratio VCE=3V, Ic-100mA, [Note8 [~ »
Ta=MIN
\Y =3V, Ic =300 mA,
CE ¢ 15 25
Ta=MIN
Ig=10mA, Ic=100mA | See 08 1.2 0.85 1
VBE Base-Emitter Voltage B c \4
Ig=30mA, Ic=300mA |Note8 1 1.4 1 1.2
v Collector-Emitter Ig=10mA, I1c=100mA | See 025 05 0.25 04 v
CElsat)  garyration Voltage 15 =30mA, Ic=300mA |Note8 045 08 045 07
tFor conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions.
FAl typical values are at Voe =5 V, Ta = 26°C.
NOTE 8: These parameters must be measured using pulse techniques. t,,, = 300 us, duty cycle < 2%.
switching characteristics, Vec =5V, Ta = 256°C
TTL gates
PARAMETER TEST CONDITIONS MIN TYP MAX |[UNIT
. Propagation delay time, 22
PLH low-to-high-level output ¢ 15 pF R 400 2 See Fi 1 ns
= . = B ee Figure
. Propagation delay time, L P N 9 g
S
PHL high-to-low-level output "
output transistors
PARAMETER TEST CONDITIONST MIN TYP MAX |[UNIT
t, Delay time 10 ns
d cay Ic=200mA,  Ig(1)=20mA, Ig(2) = —40mA,
tr Rise time v =—1V. C| =15 pF R =50 Q 16 ns
ts Storage time BE(?ff) ) it L ' 23 ns
" See Figure 2
tf 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-level output Ic *200mA, Cp =15pF, 35 50 ns
tTLH Transition time, low-to-high-level output RL=50Q, See Figure 3 10 20 ns
tTHL Transition time, high-to-low-level output 10 20 ns
\ High-level output voltage after switchin, Vs =55V, lc~300mA, 1, 18
i vel output voltage after swi -
OH 9 s 9 cning Rgg =500 $2, See Figure 4 s mv

TExXAs INSTRUMENTS
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TYPES SN55471, SN75411
DUAL PERIPHERAL POSITIVE-AND DRIVERS

logic
FUNCTION TABLE
(EACH DRIVER)

8 Y

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

TIrrp
T

H = high level, L =

schematic (each driver)

low ievel

SN55471...JG
SN76471...JGORP

DUAL-IN-LINE PACKAGE (TOP VIEW)

vee 28 2A 2y

gil7ll6f5

positive logic: Y = AB

Resistor values shown are nominal,

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

SN55471 SN75471
PARAMETER TEST CONDITIONST MIN_ TYPE MAX | MIN TYPE MAX UNIT
ViH High-level input voltage 2 2 A\
Vi  Low-evel input voltage 08 08} VvV
Vik  Input clamp voltage Vee = MIN, I} ==12mA -12 -15 -12 -15| V
. Vce = MIN, VIH=2V,
IoH High-level output current Von =70V 300 1001 pA
:’:f: 1“::]Nr;A ViL=08v. 025 05 025 04
VoL Low-evel output voltage \")
Vce = MIN, ViL=08v,
05 08 05 07
loL =300 mA
1 Input current at maximum input voltage Vee = MAX, =55V 1 1] mA
i High-level input current Vee = MAX, V=24V 40 40 | WA
LTH Low-leve! input current Vec =MAX, V=04V -1 =16 -1 —-16| mA
IccH Supply current, outputs high Ve = MAX, =5V 8 1 8 11| mA
IccL Supply current, outputs low Vee =MAX, V=0 56 76 56 76 | mA
tFor conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions.
$AN typical values are at Vog =6 V, Tp = 25°C.
switching characteristics, Voc =5V, TA = 25°C
PARAMETER TEST CONDITIONS MIN TYP MAX |UNIT
tpLy Propagation delay time, low-to-high-level output 30 65 ns
tpHL Propagation delay time, high-to-Jow-evel output lo~200mA, Cp=15pF, 25 40 ns
tTLH Transition time, low-to-high-evel output RL=50Q, See Figure 3 8 20 ns
tTHL Transition time, high-to-low-level output 10 20 ns
VoH High-level output voltage after switching :;:Zi:ald lo ~300mA, vg—18 mv
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TYPES SN55472, SN75472
DUAL PERIPHERAL POSITIVE-NAND DRIVERS

SN55472...JG
SN75472...JG ORP

logic DUAL-IN-LINE PACKAGE (TOP VIEW)
vee 28 2A 2Y
FUNCTION TABLE 8 T1]6]]5
{EACH DRIVER)
A B Y
L L | H (off state) 4
L H | H (off state)
H L | H (off state)
H__H | L {on state) 1234
H = high level, L = low level 1A 1B 1Y GND
positive logic: Y = AB

schematic (each driver)

vee

4k S 18k

21k
<

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

SN55472 SN75472
PARAMETER TEST CONDITIONS VN TYPT MAX |MIN_ TVPT MAX UNIT
ViH High-level input voltage 2 2 \4
ViL  Low-level input voltage 08 081 Vv
Vik  Input clamp voitage Ve =MIN, I =—12mA -12 -15 -12 15| VvV
I Vec=MIN, v =08V, y
loH  High-level output current Von =70V 300 100 | pA
Vec =MIN, - Vin=2V, 025 05 025 04
VoL Lowdevel output voltage oL = 100 mA v
Vee =MIN, — vig=2V, 05 08 05 07
loL =300 mA
I Input current at maximum input voltage Vege =MAX, V| =55V 1 1| mA
iy High-level input current Vee =MAX, V=24V .40 40 | uA -
he Low-level input current Veec=MAX, V=04V -11 16 -1.1 16 | mA
IccH Supply current, outputs high Vee = MAX, V=0V 13 17 13 17 | mA
fccL Supply current, outputs low Vee =MAX, V=5V 61 76 61 76 | mA
TFor conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions.
$AH typical values areat Vo =6 V, T = 25°C.
switching characteristics, Vcc =5V, TA =25°C
PARAMETER TEST CONDITIONS MIN TYP MAX |UNIT
tpH Propagation delay time, low-to-high-level output 45 65 ns
tpHL Propagation delay time, high-to-fow-level output lop #200mA, Cp =15pF, 30 50 ns
tTLH Transition time, Jow-to-highevel output R =609, See Figure 3 13 25 ns
tTHL Transition time, high-to-low-evel output 10 20 ns
VoH High-level output voltage after switching Vs=55V, lo ~300mA, Vg—18 mV
See Figure 4

1180
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TYPES SN55473, SN75473
DUAL PERIPHERAL POSITIVE-OR DRIVERS

logic

FUNCTION TABLE
(EACH DRIVER)

B Y

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

I ITrr|>

H = high tevel, L = low level

schematic (each driver)

SN55473...JG

SN75473...JGORP

DUAL-IN-LINE PACKAGE (TOP VIEW)

Vee 2B 2a 2y
sll711]6]]l5

pbsitive logic: Y=A+8B

Vee
4k :1.6kﬂ <'4kﬂ 1300
$
s :l_fﬁ ,
B
[
4
A X 31k 2500 52
> 9-0—— GND

Resistor values shown are nominal.

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

PARAMETER TEST CONDITIONST SNE5473 SN75473 UNIT
MIN TYPF MAX [MIN TYPF MAX
ViH High-level input voltage 2 2 v
ViL Low-evel input voltage 0.8 08| Vv
Vik Input ctamp voitage Vee = MIN, Ih=-12mA -12 -15 -1.2 -15| Vv
. Vce = MIN, VIH=2V,
loH  High-level output current Von =70V 300 100 | mpA
::;_C; 1“;:)'\:1 A ViL=08Y. 025 05 025 04
VoL Low-level output voltage Voo = IN, VL =08V, \Y
0.5 0.8 0.5 0.7
1oL =300 mA
Iy Input current at maximum input voltage Vee=MAX, V=55V 1 1] mA
tH High-level input current Ve =MAX, V=24V 40 40 | A
hL Low-evel input current Ve =MAX, V=04V -1 -186 -1 -16]| mA
lccH Supply current, outputs high Vee = MAX, V=5V 8 1 8 11| mA
lccL Supply current, outputs low Vee =MAX, V=0 58 76 58 76 | mA
tFor conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions.
tAll typical values are at Ve =5 V, Tp = 25°C.,
switching characteristics, Vcc =5V, TA = 25°C
PARAMETER TEST CONDITIONS MIN  TYP MAX [UNIT
tpLH Propagation delay time, low-to-high-leve! output 30 55 ns
tpHL Propagation delay time, high-to-low-level output lo~200mA, CL=15pF, 25 40 ns
tTLH Transition time, low-to-high-level output R =50, See Figure 3 8 25 ns
tTHL Transition time, high-to-low-level output 10 25 ns
\ High-level output voltage after switchin Vs =55V, lo ~300mA, Vg—18 mv
oH T P ® 9 See Figure 4 N
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TYPES SN55474, SN75474
DUAL PERIPHERAL POSITIVE-NOR DRIVERS

logic

FUNCTION TABLE
(EACH DRIVER)

A B Y

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 level

schematic {(each driver)

SN75474 .

SN55474 ...JG
..JGORP

DUAL-IN-LINE PACKAGE (TOP VIEW)

vee 2B 24 2Y
gll7(]6]l5
1{127]]3(}4
1A 1B 1Y GND
positive logic: Y=A+8B

4k

Ay

vee

Y

Resistor values shown are nominal,

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

PARAMETER TEST CONDITIONS? SNS5474 SN75474 UNIT
MIN TYPE MAX |MIN TYP MAX
ViH High-level input voltage 2 2 \4
ViL Low-level input voltage 0.8 08| V
Vik  Input clamp voltage Vee =MIN, hh==12mA -1.2 -15 -12 15| Vv
lony High-level output current Vee = MIN, ViL=08v, 300 100 | wA
VoH =70V
Vee =MIN, - Vig =2V, 025 05 025 04
\ Low-level output voita lop = 100mA \%
oL P % Voo -MIN,  Vip=2V,
0.5 0.8 0.5 0.7
loL =300 mA
Iy Input current at maximum input voltage Vee=MAX, V=55V 1 11 mA
ItH High-level input current Vec =MAX, V=24V 40 40 | uA
[T Low-level input current Vee =MAX, V=04V -1 -16 -1 -16| mA
lccH Supply current, outputs high Vec =MAX, V=0V 14 19 14 19 | mA
lccL Supply current, outputs low Vee = MAX, V=6V 67 85 67 85 | mA
tFor conditions shown as MIN or MAX, use tl:!a appropriata value specified under recommended operating conditions.
All typical valuesare at Ve =5V, Tp =25
switching characteristics, Vgc =5V, TA = 25°C
PARAMETER TEST CONDITIONS MIN TYP MAX [UNIT
tpH Propagation delay time, low-to-high-level output 40 65 ns
tpHL Propagation delay time, high-to-low-level output 1o *200mA, Cy =15pF, 30 50 ns
tTLH Transition time, low-to-high-level output RpL =50, See Figure 3 8 20 ns
tTHL Transition time, high-to-low-level output 10 20 ns
VoH High-level output voltage after switching \S/ese;;sgir\:'4 lo ~300mA, Vs-18 mv

104
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SERIES 55470/75470
DUAL PERIPHERAL DRIVERS

PARAMETER MEASUREMENT INFORMATION

b—=— <5ns ———— < 10ns
|

INPUT 2.4V Vece OUTPUT 5V

i
[}
1
|
|
]

RL=400Q

PULSE o 0.5 us +
GENERATOR :
(See Note A} {See Note C) PLH —k—oil . f—t— = PHL _ Vom

CL=15pF
(See Note B)

OUTPUT

VoL

VOLTAGE WAVEFORMS

TEST CIRCUIT

NOTES: A. The pulse generator has the following characteristics: PRR = 1 MHz, Z5,¢ ~ 50 Q.
B. C include probe and jig capacitance.
C. All diodes are 1IN3064.

FIGURE 1—PROPAGAT!ON DELAY TIMES, EACH GATE (SN55470 AND SN75470 ONLY)

p———— 03 s —————|
INPUT = — e ——
W v : 0% 0% '{ 3v
INPUT 15V | ! 15V
1k RL=50Q | | 0%
’ ouTPUT 0% f | ov
:'I_/” i H <5m le——=-<5ns
PULSE 50 !
—( I |
sgeeton [———He———{ | = e et
0.1 pF 1 I sus CL=15pF I 1 |
620 L_1J (See Note B} et =t
10% : : 10%
1 QUTPUT | |
= d = 90% 90%
TEST CIRCUIT VOLTAGE WAVEFORMS

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

i-—-!— <10ns
| av
INPUT 24V v INPUT I‘ 20%
'470 115V
‘471 0% 4l
umn R =500 473 e e av
‘47
472 0.5us :
outpuT - | f—<tom
PULSE rrry. = i —3v
GENERATOR . CIRCUIT INPUT | !
(Ses Note A) UNDER 1sv |
TEST ‘472 N\
(See NOTE B} CL=15pF 474 0%
T (Ses Note C) ' ov
M 1 [owe fsus fo= o =
‘474 ! } sgm—Vou
] |
| | |
04V + ouTPuT 1 X 50% so% |
' 10% 10%
[ = —l==——VoL
Je—sb—t7he fo—el—tTLH
TEST CIRCUIT VOLTAGE WAVEFORMS
NOTES: A. The pulse generator has the following characteristics: PRR = 1 MHz, 2,5, ~ 50
B. When testing SN55470 or SN76470, connect output Y to transistor base and ground the substrate terminal,
C. € includes probe snd jig capacitance.
FIGURE 3-SWITCHING TIMES OF COMPLETE DRIVERS
Vs =55V |
—  Je—<Ens — j—<i0m
|| [
INPUT  ‘go% ; | 90% 3v
INPUT 24V v ‘470 | v
2mH .:;; 168V N 'l 15
K 10% 10%
470 1N3064 i jm———————— ov
‘471 31800 e 40
472 __-{ | pe—<Bms — <1om av
OUTPUT | e [ | = = e ———
PULSE INPUT || 90% mx’r\ }
GENERATOR ‘ CIRCUIT ‘472 } 16V 15vk!
(See Note A) UNDER 474 10% X .
TEST C =15 pF 10% ov
{See Note B) (See Note C)
473 GND |SuB VoH
‘474 :
| OUTPUT
04V + T s —————— e e Vor
TEST CIRCUIT VOLTAGE WAVEFORMS

NOTES: A. The pulse generator has the following characteristics: PRR = 12.6 kHz, Zo¢ = 50 Q2.
8. When testing SNBEB470 or SN76470, connect output Y to transistor base with a8 500-£3 resistor from there to ground,
and ground the substrate terminal,
C. Cy includes probe and jig capacitance.

FIGURE 4—LATCH-UP TEST OF COMPLETE DRIVERS
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INTERFACE SERIES 75476
CIRCUITS DUAL PERIPHERAL DRIVERS

BULLETIN NO. DL-S 12480, DECEMBER 1976 — REVISED AUGUST 1977
JG OR P DUAL-IN-LINE PACKAGE

. (TOP VIEW)
¢ Characterized for Use to 300 mA v on 2v com
e No Output Latch-Up at 55 V (After Conducting 300 mA) 8l Til6l]5
e High-Voltage Outputs (100 V Typical) SN75476 x
. e FUNCTION TABLE
e High-Speed Switching (EACH AND DRIVER)
e Output Clamp Diodes for Transient INPUTS | OUTPUT
Suppression (300 mA, 70 V) A S \4 Ry
L L L
e TTL- or MOS-Compatible Diode-Clamped Inputs L n L L2
1A 1w GND
o P-N-P Inputs Reduce Input Current H L L
H H H positive logic: Y = AS
e Standard Supply Voltage A = Figh tavel JG OR P DUAL-IN-LINE PACKAGE
e Suitable for Hammer-Driver Applications L = low levet {TOP VIEW)
d vee 2A  2Y CLAMP
escription
P SN75477 —SHTHOUS
FUNCTION TABLE
Series 75476 dual peripheral drivers are designed for {EACH NAND DRIVER) X
use in systems that require high current, high voltage, INPUTS OUTPUT
and fast switching times. The SN75476, SN75477, A s v
SN75478, and SN75479 provide AND, NAND, OR, L L H
and NOR drivers, respectively. These devices have L H H I
diode-clamped inputs as well as high-current, H L H 21304
high-voltage inductive-clamp diodes on the outputs. H H L AV GND
. H = high level . . Vo RE
Series 75476 drivers are characterized for operation L = tow level positive logic: Y = AS
from 0°C to 70°C. JG OR P DUAL-IN-LINE PACKAGE
(TOP VIEW)
Vee 2A 2Y CLAMP
SN75478
FUNCTION TABLE
schematics of inputs and outputs {EACH OR DRIVER)
. INPUTS OUTPUT
EQUIVALENT OF EACH INPUT| TYPICAL OF ALL OUTPUTS A s v
L L L
CLAMP L H H
v H L H
cc —T—-— H H H
E -_— OUTPUT . H = high levet positive logic: Y = A+ S
L = low level JG OR P DUAL-IN-LINE PACKAGE
- (TOP VIEW)
INPUT: I
vec 2A  2Y CLAMP
SN75479 IEDE
FUNCTION TABLE
{EACH NOR DRIVER) 3
INPUTS | OUTPUT
A S Y »
L L H
L H L ¢
H L L 34
H H L 1A 1Y GND
H = high level positive logic: Y =A +S
L = low level
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SERIES 75476
DUAL PERIPHERAL DRIVERS

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

recommended operating conditions

NOTES: 1.

Supply voltage, VcC (see Note 1)
Inputvoltage . . . . . . .

Continuous output current (see Note 2) e .
Peak output current: ty < 10 ms, duty cycle < 50% .
tw < 30 ns, duty cycle < 0.002%

Output clamp diode current

Continuous total dissipation at (or below) 26°C free -air temperature (see Note 3)

JG package e

P package . . . . .
Operating free-air temperature
Storage temperature range .

Lead temperature 1/16 inch from case for 60 seconds. JG package

Lead temperature 1/16 inch from case for 10 seconds:

Supply voltage, VcC
Operating free-air temperature

Voltage values are with respect to network ground terminal,

P package . .

.

o .

.7V
55V
400 mA
500 mA
e e e e e .., 3A
400 mA

825 mW
1000 mwW
0°C to 70°C
—65°C to 150°C
.. ... . .300C
.. .. .. 260°C

MIN NOM MAX UNIT
45 5 55 V
0 70 °C

2, Both halves of this dual clrcuit may conduct rated current simultaneously; however, power dissipation averaged over a short time

interval must fall within the continuous dissipation ratings.

3. For operation above 25°C free-air temperature, refer to Dissipation Derating Curves in the Thermal (nformation section, which

starts on page 11. In the JG package, SN76476 through SN76479 chips are glass-mounted,

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

PARAMETER TEST CONDITIONS MIN  TYPt MAX |UNIT
VIH High-level input voitage 2 \
ViL Low-level input voltage 0.8 \
ViK Input clamp voltage Iy = =12 mA -085 ~-156 \
1oH High-level ‘output current :;?f::';\x’ zg"H—f;;'v 1 100 | uA
Vec=4.5V, | loL =100mA 0.16 0.3
VoL Low-level output voltage VIH=2V, loL =176 mA 0.22 0.5 v
ViL=08V loL =300 mA 0.33 0.6
V(BRIO Output breakdown voltage Vee =45V, IoH=100uA 70 100 \
VR(K) Output clamp diode reverse voltage Vec=45V, Igr=100uA 70 100 Vv
VE(K) Output clamp diode forward voltage Vec =45V, |g=300mA 0.8 1.16 1.6 v
lIH High-level input current Vee =65V, =55V 0.01 10 HA
he Low-level input current :‘:2::‘8 Vee =55V, =08V _:22 :;;g HA
SN76476 Vi=56V 10 17
IccH Supply current, outputs high SN75477 Veg =55V V=0 10 17 mA
SN75478 =5V 10 17
SN75479 V=0 10 17
SN75476 Vi=0 54 75
lecL Supply current, outputs low SN78477 Vee =55V V=8V >4 L mA
SN75478 Vi=0 54 75
SN75479 =5V 54 76

tAl typical values are at Ve =5V, T = 25°C.
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switching characteristics, Vcc =5V, TA=25°C

PARAMETER TEST CONDITIONS SN75476 SN75477 SN75478 SN75479 UNIT
MIN TYP MAX MIN TYP MAX MIN TYP MAX MIN TYP MAX
tpLH Propagation delay time, low-to-high-level output Cy =30 pF 100 200 100 200 100 200 100 200 ns
tpHe Propagation delay time, high-to-low-level output RL _ 100‘1' 200 300 200 300 200 300 200 300| ns
tTLy Transition time, low-to-high-evel output SL £ 1' 50 100 50 100 50 100 50 100{ ns
ee Figure
tTHL Transition time, high-to-low-level output 9 50 100 50 100 50 100 60 100| ns
Vou High-level output voltage after switchi Vs =55V,lp = 300mA.l, g Vg-18 V518 vs-18 mv
igh-level output voltage after switchin — — — —
OH 9 outp 29 9 See Figure 2 S s S s
PARAMETER MEASUREMENT INFORMATION
u—s ns k—d— <10ns
1| |1
35v
27v¥ | | A27v
SNT5476 INPUT 15V Y| |H#1sv
INPUT 24V vee 30v SN7SaTR o7V LIAL = Sy
|—J—1 — . —— ———— —.I'C<5m Sus jj!—-(‘mns asv
SN75476 | /L 1002 1427V 27V, :
SN75477 ' SNT54T7 oyt 15V 15vXd
— SNT75473 - -
07V [¥07V ov
) L l c QUTPUT | | |
IRCUIT
GENP:RL:'EOH SiA l U:EZETR f——wi wLH “I‘—"
(See Note A} | CL- 30pF 50% | iraes, Vou
sn75a78 || (See Note B} ouTPUT 50% 50 |
SN75479 1 XYoo= 10% ¥ |
i VoL

04V

TEST CIRCUIT

NOTES: A. The pulse has the
B. C) includes probe and jig capacitance.

I
H—rrm.

VOLTAGE WAVEFORMS

characteristics: PRR = 1 MHz, 25,¢ = 50 .

FIGURE 1-SWITCHING CHARACTERISTICS

SHIAIYG TVYHIHdIYId TVYNA
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SERIES 75476
DUAL PERIPHERAL DRIVERS

PARAMETER MEASUREMENT INFORMATION

Vg=565V
INPUT 24V 5V
% 2 mH
SN75476
SN75477
' 180 Q
PULSE
GENERATOR F_L A CIRCUIT OUTPUT
(See Note A) UNDER
TEST
S
’ L.c_=15pF
1 “T (See Note B)
SN75478 . |
SN75479 GND  |sus
04V = J:‘ = =
TEST CIRCUIT

be—f—<s5ns be—}-<10ns
] Il

av
90% | | 20%
SN75476
5V 15V
sN75a78 'NPUT 1 I
| 10% 10% M |
! —_———— ———0vV
e 40 us >
—J r ——<5ns —-;l | I‘—<10 ns 3v
| | F—Q(}% 90% | I
SN75477
INPUT 15V 15v
SN75479 I |
10% 10% ov
VOH
OUTPUT
—————— VoL
VOLTAGE WAVEFORMS

NOTES: A. The pulse generator has the following characteristics: PRR = 12.5 kHz, Z5,¢ = 50 Q.
B. C| includes probe and jig capacitance. ’

FIGURE 2—-LATCH-UP TEST
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INTERFACE TYPES UDN2841, UDN2845
CIRCUITS QUADRUPLE HIGH-CURRENT DARLINGTON DRIVERS

BULLETIN NO. DL-S 12791, DECEMBER 1980

o For Use with Negative Supplies NE DUAL-IN-LINE PACKAGE
e CurrentSink . .. UDN2841 (Top view
e Sink or Source Combination . . . UDN2845 . [ESEGHEATSINK
Output C ¢ Canabili 15A 4E INPUT VeC /—=/===\INPUT 3¢ 2C
¢ Output Current Capability ... . 1. nigininigininlic
o High Output-Voltage Capability .. . 50 V | |
s Preamplifier for High Current Gain 1
® Inputs Compatible With TTL, DTL, and
5-V CMOS
e Reliable Monolithic Construction

e Designed to be Interchangeable with
Sprague UDN2841 and UDN2845

4 1€ 1 N\ s GND 2 2E
s INPUT INPUT
description ¥ - substrate 1E, 3E, & HEATSINK

The quadruple darlington switches are monolithic bi-
polar devices especially designed for high-current, high- schematic diagram (each driver)
voltage peripheral driver applications. The devices are vee
designed to offer solutions to interface problems
involving electronic-discharge printers, bipolar and

TO3
OTHER DRIVERS

3.3k

unipolar dc motor drivers, telephone relays, LEDs, INPUT c
PIN diodes, and other high-current loads operating
from negative power supplies. 1 AAA—SAA~
; !k W0ka  7.2ke
The UDN2841 is intended for current-sink applica- 103 e
tions with the load connected to ground and the OTHER DRIVERS 3ka ND
device switching the negative supply. The UDN2845 T - substrate
is a sink and source combination for use in bipolar UDN2841: R = 15 k&2 each channel
switching applications where both ends of the load UDN2845: R = 15 k2 channels 1 and 3, R = 1 k2, channels 2 and 4

are floating. The UDN2841 and UDN2845 each Resistor values shown are nominal.

feature inputs that are compatible with standard TTL, DTL, and 5-volt CMOS signals. The p-n-p input transistor serves
as a level translator and the first n-p-n transistor stage is designed to provide sufficient current gain to drive the output
darlington-connected pair.

Driver channels 2 and 4 have uncommitted collectors and emitters while channels 1 and 3 have emitters internally
connected to the substrate. For proper operation these emitters and the substrate must be connected to the most-
negative supply voltage.

The UDN2841 and UDN2845 are characterized for operation from 0°C to 70°C.

absolute maximum ratings at 25°C free-air temperature (unless otherwise noted)

Collector-emittervoltage ............. et i e e e e e e et e 50V
Supply voltage, Vog (see Note 1) ... ...... e e ettt e e e 1oV
[T o1 VoY Ve T Vv
SUDSTIAtE VOILAOE . . v vttt ittt ittt et st ne e e e e e -0V
Peak OUPUL CUITENE L . .. ittt it ittt te et e et et senan et ar e 175 A
Total power dissipation at (or below) 25°C free-air temperature (see Note 2) ... ....vvvrvvrnnn.. 2075 mW
Operating free-air teMpPerature range . ... v vt o v vt et ot o n vttt e et anonoensnsnensonas 0°C to 70°C
Storage temperatlure FANGE . . . v v v v v v v v e v v e et et b e s e e e e e e —55°C to 150°C
Lead temperature 1/16 inch from case for 10seconds . ..... .. ...t iien i innn i ennennnnannn 260°C

NOTES: 1. All voitage values, except collactor-emitter voltage, are with respect to the network ground terminal.
2. For operation above 25°C free.tamperature, derate to 1328 mW at 70°C at the rate of 16.6 mW/°C.

Copyright © 1981 by Texas Instruments Incorporated
TEXAsS INSTRUMENTS
INCORPORATED
POST OFFICE BOX 225012 ® DALLAS, TEXAS 75265
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TYPES UDN2841, UDN2845
QUADRUPLE HIGH-CURRENT DARLINGTON DRIVERS

electrical characteristics at 25°C free-air temperature (unless otherwise noted), Vgg =5V, see
figures 1 and 2

PARAMETER TEST CONDITIONS UDN2881 UDN2835 UNIT
MIN _TYP' mMAX [MIN TYPT mAX
v Collector sustaining |, 50V, Vy=04V,lg=100mA | 35 50 3 50 v
= , =04V, Ig= m
CEX(sus)  \o1tage EE ! o
. Collector output cutoff | Veg=-60V, V=04V 100 100 A
CEX current VEE=-50V, V|=04V, TA=70°C 500 500 | ©
| On-state input s 05A Drivers 1 and 3 300 500 300 500 A
n-state input curren =0.! i
{on) put eur ° Drivers 2and 4 300 500 350 525
Vi(on) On-state inputvoltage |lo=15A, See Note 3 24 24 \
1I0-05A 1 1
Collector-emitter
VCE({sat) . Vi=24V, SeeNote3 [Igp=1A 1.25 1.26 v
saturation voltage .
Io=16A 16 16
Si | t Drivers 1 and 3 25 3.7 25 3.7
Icc uppRly curren I0=0.5A, See Note3 - mA
(each driver) Drivers 2 and 4 25 3.75 3.75 7.5
NOTE 3: These parameters must be measured on one output at a time using pulse techniques, t,,, = 10 ms, duty cycle < 10%.
PARAMETER MEASUREMENT INFORMATION
Vee=5V Icex. lo
Veg=5V i
Adjust Ig. h
R =0 for —
1 Vi
CEX-
Adjust lg.
R =0 for
IcEX-
VEE=—-40V
(unless otherwise noted) Vgg=~40V
(unless otherwise noted)
TEST CIRCUIT
NOTE: UDN2841 driver channels 1 through 4 and UDN2845 TEST CIRCUIT
driver channels 1 and 3 only. NOTE: UDN2845 driver channels 2 and 4 only
FIGURE 1 — SINK-CURRENT DRIVER FIGURE 2 — SOURCE-CURRENT DRIVER
THERMAL INFORMATION
MAXIMUM COLLECTOR CURRENT MAXIMUM COLLECTOR CURRENT MAXIMUM COLLECTOR CURRENT
vs vs
DUTY CYCLE DUTY CYCLE DUTYV::YCLE
2 ’ 2 2
<
< <
1
: \ DN NENONEN
§15 , §15 < £1s
g &i@ ™ d = 3 \ PSR
§ e ™N g N g N T~
0 13 < 5 N § » ]
£ ™~ € ST £ > 2N
H - 2 \.7\\ £ N
Sos e~ Zo0s 4 B 205 ) =
| Ta=25°C | Ta=50°C 5 Ta=70c i o
o N = Number of Outputs L }»N = Number of Outputs = t N = Number of Outputs
Conducting Simultaneously Conducting Simultaneously Conducting Simultaneously
0 T St 0 AR ol Y T
0 10 20 30 40 50 60 70 80 90 100 0 10 20 30 40 50 60 70 80 90 100 0 10 20 30 40 SO 60 70 80 90 100
Duty Cycle — % Duty Cycle — % Duty Cycle — %
FIGURE 3 FIGURE 4 FIGURE 5
112 TEXAS INSTRUMENTS
INCORPORATED

POST OFFICE BOX 225012 ® DALLAS, TEXAS 75265

1280



INTERFACE | TYPES ULN2001A THRU ULN2005A
CIRCUITS DARLINGTON TRANSISTOR ARRAYS

BULLETIN NO. DL-S 12467, DECEMBER 1976 — REVISED DECEMBER 1980

HIGH-VOLTAGE HIGH-CURRENT DARLINGTON TRANSISTOR ARRAYS

JORN
e 500 mA Rated Collector Current (Single Output) DUAL-IN-LINE PACKAGE (TOP VIEW)
H { 3 4c 5C &C 7C com
e High-Voltage Outputs .. .50V ;: :s mEninininin
e Output Clamp Diodes
e Inputs Compatible with Various Types of Logic } j j j } %
o Relay Driver Applications —
e Designed to be Interchangeable with Sprague
ULN2001A Series |7'\7
1 2 3 4 5 [ 1 17 8
descl’iption 18 28 3B 4B 58 68 B E

The ULN2001A, ULN2002A, ULN2003A, ULN2004A, and ULN2005A are monolithic high-voltage, high-current
darlington transistor arrays. Each comprises seven n-p-n darlington pairs. All units feature high-voltage outputs with
common-cathode clamp diodes for switching inductive loads. The collector-current rating of a single darlington pair is
500 milliamperes. Outputs and inputs may each be paralleled for higher current capability. Applications include relay
drivers, hammer drivers, lamp drivers, display drivers (LED and gas discharge), line drivers, and logic buffers. For
100-volt (otherwise interchangeable) versions, see the SN75465 through SN75469.

The ULN2001A is a general-purpose array and may be used with DTL, TTL, P-MOS, CMOS, etc. The ULN2002A is
specifically designed for use with 14- to 25-volt P-MOS devices and each input has a zener diode and resistor in series to
limit the input current to a safe limit. The ULN2003A has a 2.7-k§2 series base resistor to each darlington pair. This
allows operation directly with TTL or 5-volt CMOS. The ULN2004A has an appropriate series input resistor to allow its
operation directly from CMOS or P-MQS utilizing supply voltages of 6 to 15 volts. The required input current is below
that of the ULN2003A while the required voltage is less than that required by the ULN2002A. The ULN2005A has a
1.05-k2 series base resistor and is especially designed for use with TTL where higher output current is required and
loading of the driving source is not a concern.

schematics (each darlington pair)

com COM

7v

OUTPUTC H%H
INPUT B 105 k

OUTPUTC

INPUT B

[ E E
'
< > &
ULN2001A ULN2002A
CcoMm
Rg .
o an OUTPUTC
INPUT B k\_.‘
ULN2003A: Rg=2.7k 72k
ULN2004A: Rg = 10.5 k = '3"';
ULN2005A: Rg=1.05k H 9 E
777
ULN2003A, ULN2004A, ULN200SA
All resistor va-lues shown are nominal and in ohms.
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TYPES ULN2001A THRU ULN2005A
DARLINGTON TRANSISTOR ARRAYS

absolute maximum ratings at 25°C free-air temperature (unless otherwise noted)

Collector-emitter voltage .......... e e e . et et 50 v
Input voltage (see Note 1): ULN2002A, ULN2003A, ULN2004A .. . ... ..ottt inannnn 30V
L 0 1 15V
Peak collector current (see Figures 14 and 15) . ... ... it ittt ittt it inenanarannns 500 mA
Continuous input current, ULN200TA only . ... ittt i et et s it et etenaanannenas 25 mA
Total substrate-terminal current: J package ..... e e e et e e e e . —500 mA
Npackage .............0.cvnn PN e . —25A

Continuous dissipation {total package) at (or below)
25°C free-air temperature (see Note 2): J package ........... e e e veee. 10256 mW
Npackage ................. O 11560 mW
Operating free-air temperature range .. ...... R e e 0°C to 70°C
Storage temperature range . ... ... .. F N e e P —65°C to 150°C
Lead temperature 1/16 inch (1,6 mm) from case for 60 seconds, Jpackage .............co0uureuenn 300°C
Lead temperature 1/16 inch (1,6 mm) from case for 10 seconds, N package . ............. vee..... 260°C

NOTES: 1. All voltage values, unless otherwise noted, are with respect to the emitter/substrate terminal, E.

2. For operation above 25°C free-air temperature, refer to the Dissipation Derating Curves in the Thermal Information section, which

starts on page 11. In the J package, ULN2001A through ULN200SA chips are glass-mounted.

electrical characteristics at 25°C free-air temperature (unless otherwise noted)

TEST 00
PARAMETER TEST CONDITIONS ULN2001A ULN2002A UNIT
FIGURE MIN TYP MAX |MIN TYP MAX
; VCE=50V, 1;=0 50 50
IceEx Collector cutoff current Vce=50V, [Ij=0 100 100 | wA
2 Ta=70°C V=6V 500
Vce=50V, Ic = 600 pA,
L {off) Off-state input current 3 T2E= 50"0 . c # 50 65 50 65 HA
Iy Input current 4 V=17V 082 1.256| mA
h Static forward current 5 Ve =2V In =350 mA | 1000
FE transfer ratio CE ‘ ¢ m
Vi{on) On-state input voltage 6 Vcg=2V, Igc =300 mA 13 A
= A =
v Collector-emitter 5 Il — ;22 ”A' :C - ;go m2 9.9 1.1 99 1.1
CElsat) (o ruration voltage l i c=200m 1.0 13 1.0 130V
1) =500 nA, Ic =350 mA 1.2 1.6 1.2 1.6
IR Clamp diode reverse current 7 VR-S0Vv = 50 50 BA
VR=50V, TA=70"C 100 100
VE Clamp diode forward voltage 8 Ig =350 mA 1.7 2 1.7 2 v
C; Input capacitance Vi=0v, f=1MHz 15 25 15 25| pF
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TYPES ULN2001A THRU ULN2005A
DARLINGTON TRANSISTOR ARRAYS

electrical characteristics at 25°C free-air temperature (unless otherwise noted)

TEST ULN2003A ULN2004A
PARAMETER FIGURE TEST CONDITIONS MIN TYP MAX IMIN TVP MAX UNIT
. VCE=50V, 1;=0 ; 50 50
lceX Collector cutoff current Vee=50V, | 11=0 100 100 pA
2 Ta=70°C V=1V 500
11 (off) Off-state input current 3 Vee*" 5? v, Ic =500 4A, 50 65 50 65 BA
Ta=70°C
V| =385V 093 1.35
Iy Input current 4 V=5V 0.35 0.5 mA
V=12V 10 145
Ic=125mA 5
Ic = 200 mA 2.4 6
Vi(on) On-state input voltage 6 Vcg=2V Ic=250mA 27 Vv
> Ic=275mA 7
Ic = 300 mA 3
Ic =350 mA 8
. 1] = 250 pA, Ic=100mA 0.9 1.1 0.9 1.1
VeE(ay o ectoremitter 5 1| =350 A,  Ic=200mA 10 13 10 13
saturation voltage
1| =500 4A, Ic =350 mA 1.2 16 1.2 16
IR Clamp diode reverse current 7 VR=50V, = S0 50 uA
VR =50V, Ta=70°C 100 100
VE Clamp diode forward voltage 8 {g =305 mA 1.7 2 1.7 2 \"
C; Input capacitance V=0V, f=1MHz 15 25 15 25| pF
electrical characteristics at 25°C free-air temperature (unless otherwise noted)
PARAMETER TEST TEST CONDITIONS ULN2005A UNIT
FIGURE MIN TYP MAX
Vee=50V, =0 50
ICEX Collector cutoff current 1 VeE 50V, 1=0, Ta=70C 00 A
1(off) Off-state input current 3 Vce=50V, Ic=500uA, Tp=70°C 50 65 uA
Iy Input current 4 V=3V 1.5 24 | mA
Vi(on} On-state input voltage 6 Vce=2V, Ic =350 mA 2.4 \4
Collectoremitter )= 250 uA, Ic=100mA 09 1.1
VCE(sat) caturation voltage 3 1} = 350 pA, Ic =200 mA 1.0 13| V
Iy =500 uA, Ic = 350 mA 1.2 1.6
) VR =50V 50
I Clamp diode reverse current 7 VR=50V, TAs 70°C 700 RA
VE Clamp diode forward voltage 8 1g =350 mA 1.7 2 \
C; Input capacitance V=0V, f=1MHz 15 25 | pF
switching characteristics at 25°C free-air temperature
PARAMETER TEST CONDITIONS MIN TYP MAX | UNIT
tPLH Propagation delay time, low-to-high-level output See Figure 9 0.25 1 us
tPHL Propagation delay time, high-to-low-level output 0.25 1 us
VoH High-level output voltage after swjtchingr :ese ;:’2:’10 lo ~ 300 mA, Vg—20 mvVv
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TYPES ULN2001A THRU ULN2005A
DARLINGTON TRANSISTOR ARRAYS

PARAMETER MEASUREMENT INFORMATION

OPEN VcE OPEN Vce
lcex ICEX
OPEN Vi
FIGURE 1-IcgX FIGURE 2-Icgx
OPEN Vee
OPEN
i (of) li(on)
2 L vy OPEN

%' —

FIGURE 3~1)(off) FIGURE 4—1

OPEN OPEN

[¢]

m
—

(2]

v
" T VeE T Ic H{on) Vv,

iife—
!

NOTE: |} is fixed for measuring Vg (sat). Variable for measuring hgg.

FIGURE 5-hpg, VCE(sat) FIGURE 6—V}(on)

Viﬁn J—

OPEN

OPEN N
l/'

FIGURE 7—Ig FIGURE 8-V§
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TYPES ULN2001A THRU ULN2005A
DARLINGTON TRANSISTOR ARRAYS

PARAMETER MEASUREMENT INFORMATION

INPUT

NOTES: A.

50% 50%
| |
I |
! 1
]
—PHL—¥ be—tpL—pt
| I
| )
ouTPUT 50% 50%
VOLTAGE WAVEFORMS
FIGURE 9—-PROPAGATION DELAY TIMES
Vs
INPUT
2mH
ULN2001A only o e e d
2.7 k2
i Aty 1638
PULSE ]
GENERATORt—@ - ——— -~ ——! < 9 ; ouTPUT
(See Note A) ULN2002A _L CL=15pF
ULN2003A 1 | (See Note B)
ULN2004A = =
ULN2005A
TEST CIRCUIT
- l————— === ViH
(See Note C)
INPUT
ov
VoH
ouTPUT

VOLTAGE WAVEFORMS

The pulse generator has the following characteristics: PRR = 12.5 kHz, Zg¢ = 50 Q2.

. C includes probe and jig capacitance.
- For testing the ULN2001A, ULN2003A and the ULN2005A, V| = 3 V; for the ULN2002A, V y = 13 V; for the ULN2004A,

Vig=8V.
FIGURE 10—-LATCH-UP TEST
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TYPES ULN2001A THRU ULN2005A
DARLINGTON TRANSISTOR ARRAYS

TYPICAL CHARACTERISTICS

COLLECTOR-EMITTER COLLECTOR-EMITTER
SATURATION VOLTAGE SATURATION VOLTAGE
vs vs COLLECTOR CURRENT
COLLECTOR CURRENT COLLECTOR CURRENT vs
(ONE DARLINGTON) {TWO DARLINGTONS PARALLELED) INPUT CURRENT
>
é’ * T, ! 25°Ic !>'s * Ta = 26°C ::z RLI"Oh
E] —TA = = —TA= - [~ Ta=25°C 7
>: 20 2 2.0 " Tso “A/ E 400 } } / '/
S An=2504A § 1) = 350 A~ /] I s vs=1ov [/ /]
g 7 J1i= 350 A g L/ g Vs=8V
3 15 1=500pA — & 15 3 300
] g — § 280 /
H H == s | 8 [/
Yoo 2 w 1.0, 3 200
2z & / b %0 [
c_? 05 ?? 05 100
5 %5700 200 300 400 500 600 700 800 § 06700 200 300 400 500 600 700 800 % 25 50 75 100 125 150 175 300
Ig—Collector Current—mA IC{tot)-Total Collector Current—mA Ij~input Current—gA
FIGURE 11 FIGURE 12 FIGURE 13
THERMAL INFORMATION
JPACKAGE N PACKAGE
MAXIMUM COLLECTOR CURRENT MAXIMUM COLLECTOR CURRENT
Vs vs
DUTY CYCLE DUTY CYCLE
600 | : 600
< i <
£ N =1 IS .
.L 500 \\ .L 500 . \&,
c g c N
£ aoo0 | TA =70°C ™~ £ 400 ™
L: N = Number of Outputs Conducting ] o \ \\\\ N\ 1
s imul g S
g Simultaneously (see Note 3) g \\\\\ \\ NG
2 300 1 £ 300 \' \\ a4 ~
8 N=2 3 N \ —
E | ™~ £ \@5‘ N
2 200 3 200 NI
E N=3 E SN ]
% N< 4T N = 53 X - S — ~=
= . s _ [ ——
| 100 3 ) 100 L-TA = 70°C —
f3) v = o | N = Number of Outputs Conducting
N =6V N=7 - Simultaneously (see Note 3)
0 i I 0 ] ] ] ) i 1 1 I
0 10 20 30 40 50 60 70 80 90 100 0 10 20 30 40 50 60 70 80 90 100
Duty Cycle — % Duty Cycle — %
FIGURE 14 FIGURE 15

NOTE 3: For the J package, N x !¢ must not exceed 600 mA (maximum substrate-terminal current}, For the N package N x | must not exceed
2.5 A,
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TYPES ULN2001A THRU ULN2005A
DARLINGTON TRANSISTOR ARRAYS

TYPICAL APPLICATION DATA

ULN2003A
Vss ULN2002A +V Vgc ULN2005A ny

L

|

"
14

"

ff

U

14}
L}

ft

=

£
R

ETITIL

~ 3 ~ 3
P-MOS
ouTPuT == @ - °
= }_ LAMP
- = TEST
TTL = _I_
OUTPUT -
P-MOS TO LOAD TTL TO LOAD
Vop ULN2004A W Vgc ULN2003A w
S

113
13

~ ""D*t”_

n

f]

€l

f

f

[}

IFT22Y!
f

TTL =

CMOS < OUTPUT ~

OUTPUT = ~

BUFFER FOR USE OF PULL-UP RESISTORS
HIGHER CURRENT LOADS TO INCREASE DRIVE CURRENT
1280
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UPDATE

FEBRUARY 1981

ULN2064, ULN2065,ULN2066, ULN2067, ULN2068, ULN2069, ULN2074, ULN2075

The following changes for the ULN2064 thru ULN2069, ULN2074, and ULN2075 are being made
to maintain interchangeability with other suppliers. To avoid the duplication of specifications
created by these changes, the SN75064 thru SN75069, SN75074, and SN75075 are also being changed

as shown below and on the following page.

revised electrical characteristics for pages 122 and 130

TEST ULN2064 | ULN2065 | ULN2066 | ULN2067
PARAMETER FIGURE TEST CONDITIONS ULN2074 | ULN2075 UNIT
MIN MAX | MIN MAX | MIN MAX |MIN MAX
11=625uA, Ic=500mA 1.1 1.1 11 1.1
1)=935uA, Ic=750mA 1.2 1.2 1.2 1.2
11=126mA, Ic=1A 1. 1.3 13 1.
Collector-emitter ! m C 3 3
VCE(sat) saturation volta 5 l1=2mA, lc=1.254, 14 14 v
9e See Nota 3 i i
1}1=225mA, Ig=15A, 15 15
See Note 3 i i
revised electrical characteristics for pages 22 and 30
TEST SN75064 | SN75065 | SN75066 | SN75067
PARAMETER FIGURE TEST CONDITIONS SN75074 | SN75075 UNIT
MIN MAX | MIN MAX | MIN MAX [MIN MAX
1)=625uA, Ic=500mA 1.13 1.13 1.13 1.13
11=935uA, Ic=750mA 1.25 1.25 1.25 1,25
Collect it 11=126mA, Ic=1A 1.4 1.4 14 14
ctor-emitter
VCE(sat) ) 5 I} =2mA, Ic=1.25A, v
t It 16 16
saturation voltage See Note 3
=2 =15A,
1=225mA, Ic=15A . 7
See Note 3
revised electrical characteristics for page 126
LN2068
PARAMETER TEST TEST CONDITIONS u ULN2069 UNIT
FIGURE MIN MAX | MIN MAX
V=24V, Ic = 500 mA 1.1 1.1
V=24V, Ic = 750 mA 1.2 1.2
V=24V, ic=1A 1.3 13
Collect itt
VCE(sat) mu;:’:m'm"' 5 Vi=24V, Ic=1.25A, 1a v
10N VO B
% See Note 3
V=24V, Ic=15A, 15
See Note 3 )
revised electrical characteristics for page 26
TEST SN75068 SN75069
PARAMETER TEST CONDITIONS UNIT
FIGURE MIN  MAX | MIN MAX
Vi=24V, I¢ = 500 mA 1.13 1.13
V=24V, Ic = 750 mA 1.25 1.25
V=24V, Ic=1A 4 .
v Collector-emitter 5 Vl :4 v IC T125A ! 14 v
CEfsat) saturation voltage 1= 23V c=r ' 1.6
See Note 3
V) =24V, Ic=15A, .7
See Note 3 i
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FEBRUARY 1981

UPDATE

(continued from previous page)

REVISED THERMAL INFORMATION FOR ULN2064 THRU ULN2069, ULN2074, AND ULN2075
(replaces corresponding data on pages 124, 128, and 132)
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REVISED THERMAL INFORMATION FOR SN75064 THRU SN75069, SN75074, AND SN75075
(replaces corresponding data on pages 24, 28, and 32)
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INTERFACE
CIRCUITS

TYPES ULN2064, ULN2065, ULN2066, ULN2067
QUADRUPLE HIGH-CURRENT DARLINGTON SWITCHES

BULLETIN NO. DL-S 12681, DECEMBER 1978 — REVISED NOVEMBER 19880

o Output Collector Current ., .. 1.5 A Max

e 2.W Dissipation Rating

o High Output-Voltage Capability

o Outputs Diode-Clampad for Inductive Loads

o Common-Emitter Circuit for Current Sink

o ULN2064 and ULN2065 Have TTL- and DTL-
Compatible Inputs

o ULN2066 and ULN2067 Have CMOS- and
PMOS-Compatible Inputs

¢ Designed for Interchangeability with Sprague
ULN2064 thru ULN2067, Respectively

description

The ULN2064, ULN2065, ULN2066, and ULN2067
are monolithic high-voltage, high-current darlington
transistor switches., Each comprises four n-p-n darling-
ton pairs. All units feature high-voltage outputs with
common-cathode clamp diodes for switching induc-
tive loads. Outputs and inputs may each be paralleled
for higher current capability. Applications include
relay drivers, hammer drivers, lamp drivers, display
drivers (LED and gas discharge), line drivers, and logic
buffers. These common-emitter circuits are designed
to operate as current sinks to the load.

The ULN2064 and ULN2065 are intended for use
with TTL, DTL, and 5-wolt MOS logic. The
ULN2066 and ULN2067 are intended for use with
PMOS and higher voltage CMOS logic. The ULN2064,
ULN2065, ULN2066, and ULN2067 are characterized
for operations from 0°C to 70°C.

NE

DUAL-IN-LINE PACKAGE

(TOP VIEW)

HEAT IINK E.
& BUBRTRATE
A NG A

Wi (Wil i n

—

T

1 2 3 4 1 [ 1

CLAMP  1C 18 ey’ 28
HEAT BINK, €,
4 SUBSTRATE

¢ cLame

NC-No internal connection

schematic (each darlington pair)

—{P———0 CLAMP
OUTPUTC
Rin
INPUT B
7.2k
NOM &
3k S
NOM Q@ b——0F
ULN2084B, ULN2065B: R, = 350 2 NOM m

ULN2066B, ULN2067B: R;, = 3 kit NOM

absolute maximum ratings at 25° C free-air temperature for each switch {(unless otherwise noted)

ULN2064 ULN2065 ULN2066 ULN2067 UNIT
Collector-emitter voltage 50 80 50 80 \4
Input voltage (see Note 1) 15 15 30 30 \
Peak collector current {see Figures 12, 13, and 14) 1.5 1.5 1.5 1.5 A
input current 25 25 25 25 mA

—— g

Total.power dissipation at (or below) 25°C 2078 2075 2075 2075 W
free-air temperature (see Nota 2)
Operating free-air temperature range 0to 70 0to 70 0to 70 Q0to 70 °C
Storage temperature range —55 to 150 —55 to 150 ~55 to 150 —55 to 150 °C
Lead temperature 1/16 inch (1,6 mm) 260 280 260 260 oc
from the case for 10 seconds

NOTES:

1. All voltage values (unless otherwise noted) are with respect to the emitter/substrate terminal E.

2. For operation above 25°C free-alr temperature, derate total power to 1328 mW at 70°C at the rate of 16.6 rnW/°c‘

1180
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TYPES ULN2064, ULN2065, ULN2066, ULN2067
QUADRUPLE HIGH-CURRENT DARLINGTON SWITCHES

electrical characteristics at 25° C free-air temperature (unless otherwise noted)

FIGURE 1-VCEX(sus)

FIGURE 2~1cgx

TEST ULN2064 | ULN2065 | ULN2066 | ULN2067
PARAMETER TEST CONDITIONS UNIT
FIGURE MIN MAX | MIN MAX |MIN MAX | MIN MAX
Collector sustaining
\Y 1 V=04V, Ic =100 mA 35 50 35 50 \
CEX(sus) voltage | o]
V=50V 100 100
Collector output V=50V, Ta=70°C 500 500
IcEX 2 — kA
cutoff current Vcg=80V 100 100
VCeE=80V, Tp=70°C 500 500
V=24V 2 43 2 43
On-state V=375V 45 96| 45 96
11{on) . 3 = mA
input current V=5V 0.9 1.8 0.9 1.8
V=12V 275 5652|275 5.2
VCE=2V, Ic=1A 2 2 6.5 6.5
v Onstate 4 [Vee—2v icTisA v
l(on) input voltage ce=e¥ ICT A 25 25 10 10
See Note 3
1] =625 uA, Ic=500mA 1.13 1.13 1.13 1.13
1} =935uA, Ic=750mA 1.25 1.25 1.25 1.25
i 141=125mA, Ic=1A 1.4 1.4 1.4 14
v Collector-emitter 5 =2 mA 0 o5 A v
=2mA, =1, .
CEfsat) saturation voltage ! ¢ 1.6 1.6
See Note 3
1}=225mA, Ic=15A,
: mA, e 17 1.7
See Note 3
VR =50V 50 50
Clamp-diode VR=50V, Ta=70°C 100 100
IR 6 uA
reverse current VR =80V 50 50
VR=80V, Tpa=70C 100 100
v Clamp-diode 7 IE=1A 1.75 1.75 1.75 1.75 v
F forward voltage IF=15A, See Note 3 2 2 2 2
NOTE 3: These parameters must be measured on one output at a time using pulse techniques. t,,, = 10 ms, duty cycte < 10%.
switching characteristics at 25° C free-air temperature, Vcc =5V
PARAMETER TEST CONDITIONS MIN TYP MAX | UNIT
tPLH Propagation delay time, low-to-high-level output R 1 us
" " . See Figure 8
tPHL Propagation delay time, high-to-low-level output 1.5 us
PARAMETER MEASUREMENT INFORMATION
OPEN
OPEN Vee
Vi ICEX
OPEN
V,
CEX({sus) Ic
Ry -

TEXAS INSTRUMENTS
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TYPES ULN2064, ULN2065, ULN2066, ULN2067
QUADRUPLE HIGH-CURRENT DARLINGTOR SWITCHES

PARAMETER MEASUREMENT INFORMATION

OPEN

OPEN
£
li{on)
v OPEN

FIGURE 3-1(on) FIGURE 4—V/(on)

OPEN

VR
$"

OPEN
1] T VCE(sat) T'C

FIGURE 5-VCE(sat) FIGURE 6-1g

OPEN

FIGURE 7-Vf
3BV

68 0, 2w

| 1
OUTPUT PPHL =~y K— -l tPLH
! VoH

CL=15pF
(see Note B) OUTPUT 50% 50%
——=—VoL

GENERATOR
{see Note A)

NOTES: A. The input pulse is supplied by a generator having the following characteristics: PRR = 50 kHz, duty cycle = 10%, Z, = 50 .

B. C|_includes all probe and stray capacitance.
FIGURE 8 — SWITCHING TIMES
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TYPES ULN2064, ULN2065, ULN2066, ULN2067
QUADRUPLE HIGH-CURRENT DARLINGTON SWITCHES

ULN2064, ULN2065

INPUT CURRENT

ELECTRICAL CHARACTERISTICS

ULN2066, ULN2067
INPUT CURRENT

COLLECTOR CURRENT

vs

vs v
INPUT VOLTAGE INPUT VOLTAGE BASE CURRENT
14 6 15 T —
ne 2|5°c I j VCE VCE(satl | ULN206S,
12 |- No load Ta=25°C Ta 25°C ULN2067
N 5 [-Noload Duty Cycle - 90% =
See Figure 3 See Figure 3 < | /1T uLN2064,
q 10 < P ULN2066
§ / R - z 10
S s S § @9‘“ s
£ & < N <
3 & 3 3 + =
S By c R\ S
< 6 H g
g o g w17 &
£ o T2 s S o5 | -1
_‘— 4 P = W 13
2 A / 1 .-
7/
A r
0 0 0
[ 1 2 3 4 5 ] 2 4 6 g8 10 12 0 05 1 15 25
V|—Input Voftage—V V|=Input Voltage—V Ig--Base Current-mA
FIGURE 9 FIGURE 10 FIGURE 11
THERMAL INFORMATION
MAXIMUM COLLECTOR CURRENT MAXIMUM COLLECTOR CURRENT MAXIMUM COLLECTOR CURRENT
vs vs vs
DUTY CYCLE DUTY CYCLE DUTY CYCLE
20T T T T T E N S s O B S s 20— 7T T T—T T
Ta=26°C Ta=50°C Ta=70°C
< t N = Number of Outputs < = N = Number of Qutputs < I N = Number of Outputs
L Conducting Simultaneously £ Conducting Simultaneously L Conducting Simultaneously
§15 < £ 15 §15
3 N PN 3 \ H N
s NN 2 &
g N ] N g N DN
=10 - 310 3 10 \\ N
Q =
: N e L T : NN
J= 13 ~ =
% .}‘3\\\ : N/vg >~ § \Q{a ™~
Sos S 05— RPs e Sos x
3 3 — 3 R
] 0 ] |
0 10 20 30 40 50 60 70 8O 90 100 0 10 20 30 40 50 60 70 80 90 100 0 10 20 30 40 50 60 70 80 90 100
Outy Cycle—% Duty Cycle—% Duty Cycle~%
FIGURE 12 FIGURE 13 FIGURE 14
TYPICAL APPLICATION DATA
Vee ©
> 16
1 15
14
TMS1000 uLN2066 '3

I_J Ll

— "3
11 I‘l
W N D E W N -
— 5

1]

FIGURE 15-RELAY DRIVER INTERFACE
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INTERFACE
CIRCUITS

TYPES ULN2068, ULN2069

QUADRUPLE HIGH-CURRENT DARLINGTON SWITCHES

BULLETIN NO. DL-S 12751, MAY 1980—-REVISED NOVEMBER 1980

Output Collector Current . . . 1.5 A Max
2-W Dissipation Rating

High Output-Voitage Capability

Preamp for High Current Gain

Outputs Diode-Clamped for Inductive Loads
e Common-Emitter Circuit for Current Sink

e Inputs Compatible with TTL and
5-Volt CMOS

e Designed for Interchangeability with Sprague
ULN2068 and ULN2069

description

The ULN2068 and ULN2069 are monolithic inte-
grated circuits each consisting of four high-voltage,
high-current n-p-n cascaded transistor switches. Each
switch includes a first stage compatible with both
TTL and 5-volt CMOS signal levels. The second and
third stages form uncommitted-collector outputs with
common-cathode clamp diodes for switching inductive
loads.

The ULN2068 and ULN2069 can sink up to 1.5
amperes per switch. Applications include logic buffers,
MOS drivers, memory drivers, line drivers, relay
drivers, hammer drivers, lamp drivers, and display
drivers (LED and gas discharge). The ULN2068 and
ULN2069 are characterized for operation from

NE
DUAL-IN-LINE PACKAGE
(TOP VIEW)

HEATSINK, E,

SUBSTRATE
ac 4 Vec pwewswmwm 33 3C

% n 10 L}

15 14 13 12
b
x
i

CLAMP

-4

-
~
o

1 2

CLAMP 1C 1B 28 NC
HEATSINK, E,
AND

SUBSTRATE

NC-No internal connection

schematic (each switch)

CLAMP

! OUTPUT
: N 4 -0 C

b3
72k S

INPUT 25k
B

0°C to 70°C. AA—) 5
3ke ’L
Resistor values shown are nominal.
absolute maximum ratings at 25° C free-air temperature for each switch (unless otherwise noted)
ULN2068 ULN2069 UNIT
Collector-emitter voltage 50 80 \
Supply voltage, Voc (see Note 1) 10 10 Vv
Input voltage 15 15 v
Peak collector current (see Figures 10, 11, and 12) 1.5 1.5 A
Total power dissipation at {or below) 25°C free-air temperature (see Note 2) 2075 2075 mwW
Operating free-air temperature range Oto 70 0to70 °c
Storage temperature range —b5 to 150 | —55 to 150 °C
Lead temperatura 1/16 inch (1,6 mm) from the case for 10 seconds 260 260 °C

NOTES: 1. Ali voltage values (unless otherwise noted) are with respect to the emitter/substrate terminal E.
2. For operation above 25°C free-air temperature, derate total power to 1328 mW at 70°C at the rate of 16.6 mW/°C.

Copyright © 1980 by Texas Instruments Incorporated
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TYPES ULN2068, ULN2069
QUADRUPLE HIGH-CURRENT DARLINGTON SWITCHES

electrical characteristics at 25°C free-air temperature, Vcc = 5 V {unless otherwise noted)

TEST ULN2068 ULN2069
PARAMETER TEST CONDITIONS UNIT
FIGURE MIN  MAX | MIN MAX
VCEX{sus)  Collector sustaining voltage 1 V=04V, Ic =100 mA 35 50 \
Vcg =50V 100
I Collector output cutoff t 2 VCE=S0V, Ta=70°C 500 A
ollector output cutoft curren
CEX e Vee =80V 100 | “
Vee=80V, Ta=70°C 500
| On-state input . 3 Vy=24V 250 250 A
n-state input curren
Hon) fnput cur V| =375V 1000 1000 | ©
Vee=2V, Ic=15A,
v On-state input voltage 4 24 24 \
I{on) " e 9 See Note 3
V=24V, Ic =500 mA 1.13 1.13
V=24V, Ic = 750 mA 1.25 1.25
. Vi=24V, Ic=1A 1.4 1.4
v Collector-emitter 5 V=24V 1125 v
CElsat) saturation voltage 1728V et ’ 1.6
See Note 3
V| =24V, Ic=15A, .
See Note 3 )
VR =50V 50
VR=50V, Ta=70°C 100
| Cl -diod! t 6 A
R amp-diode reverse curren VR ~80V 50 M
VR=80V, Ta=70°C 100
v Clamp-diode forward volt 7 =14 175 LI B
Wi vO!
F amp-alode forward vottage lF=15A,  See Note 3 2 2
Supp! t
Icc upply curren . 8 V=24V, I¢ = 500 mA 6 6 mA
{only one switch conducting)
NOTE 3: These parameters must be measured on one output at a time using pulse techniques. t,,, = 10 ms, duty cycle < 10%.
switching characteristics at 25° C free-air temperature, Vgc =5V
PARAMETER TEST CONDITIONS MIN TYP MAX UNIT
t P tion delay time, low-to-high-fevel output 1 s
PLH ropaga I n delay !me 4 o-nigh-leve pu See Fig‘"e 9 M
tPHL Propagation delay time, high-to-low-level output 1.5 us
PARAMETER MEASUREMENT INFORMATION
Vcc  oPeN
Vee  OPEN VcE
Vi
OPEN
VCEIsus) Ic

FIGURE 1-VcEX(sus)

FIGURE 2—-Iggx
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TYPES ULN2068, ULN2069
QUADRUPLE HIGH-CURRENT DARLINGTON SWITCHES

PARAMETER MEASUREMENT INFORMATION

Vee  oPeN
Vec  OPEN
li(on)
Vi : OPEN
Vlon) Vee T|c
FIGURE 3—l{(on) FIGURE 4—V)(on)
Vec  oPen
VR
4"
OPEN
I T VCE(sat) T Ic
L = -l- L
FIGURE 5-VCE (sat) FIGURE 6—Ig
Icc OPEN

il

— -

VE
OPEN J‘>s _ l T
Ic
FIGURE 7-VE FIGURE 8~Igg
Vee
p—35 V
CLAMP
&
<268 Q,2wW
N\ 7
>¢ . & ouTPUT
GENERATOR , | -
< CL=15pF
(see Note A) 4500 L1 (sse Note B)
‘P—J
VOLTAGE WAVEFORMS

TEST CIRCUIT
NOTES: A. The input pulse is supplied by a generator having the following characteristics: PRR = 50 kHz, duty cycle = 10%, Z, = 50 2

8, C| includes all probe and stray capacitance.
FIGURE 9—-SWITCHING TIMES
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TYPES ULN2068, ULN2069
QUADRUPLE HIGH-CURRENT DARLINGTON SWITCHES

THERMAL INFORMATION

MAXIMUM COLLECTOR CURRENT MAXIMUM COLLECTOR CURRENT

vs

MAXIMUM COLLECTOR CURRENT

vs v
DUTY CYCLE DUTY CYCLE DUTY CYCLE
20T T T T T T 20 T T W T T
Ta=25°C Ta=50°C Ta=70°C
«  |-N=Number of Outputs < [~ N = Number of Outputs <« [N = Number of Outputs
.é_ Conducting Simultaneousiy é Conducting Simultaneously ":' Conducting Simultaneously
15 g 15 $15
E N £ £
3 N Y35 3 \ A 3 \\\ A
$ N g ST 8
210 N ™~ H 0 N ™ L \\ \\ [
8" N §' 3 \\l “
: NANEES . P : ANNAN
E < E T E <
] A~ % \E\ H \.\4,\? ™~
205 /. 2 N T~ o5 3
= =05 4T 2 [ W e =
IS I ™ o N
. . . |
0 10 20 30 40 50 60 70 80 80 100 0 10 20 30 40 50 60 70 Bo 90 100 0 10 20 30 40 50 60 70 BO 90 100
Duty Cycle—% Duty Cycle-% Duty Cycle-%
FIGURE 10 FIGURE 11 FIGURE 12
TYPICAL APPLICATION DATA
v+ o Py
Vee=5V
% g 1 16
2 15
3 14 i
I ULN2068
4. 4+
= 5 12 —
TMS 1000 6 1
7 10
8 9

FIGURE 13—RELAY DRIVER INTERFACE
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INTERFACE -

TYPES ULN2074, ULN2075
CIRCUITS QUADRUPLE HIGH-CURRENT DARLINGTON SWITCHES

BULLETIN NO. DL-5 12750, MAY 1980~REVISED NOVEMBER 1980

e QOutput Collector Current. .. 1.5 A Max

e 2-W Dissipation Rating

e High Output-Voltage Capability

e Output Sink- or Source-Current Capabilities
e [nput Compatible With TTL or 5-V CMOS

e Designed for Interchangeability with Sprague
ULN2074 and ULN2075

description

The ULN2074 and ULN2075 are monolithic, quad-
ruple, high-voltage, high-current n-p-n darlington-
transistor amplifier devices. They feature high-voltage
outputs with collector-current ratings of 1.5 amperes
for each darlington pair.

The ULN2074 and ULN2075 are unique general-
purpose devices, each featuring uncommitted
collectors and emitters to allow for either sinking or
sourcing the output current, These devices offer
the system designer the flexibility of tailoring the
circuit to the application. Typical applications
include logic buffers, relay drivers, lamp drivers,
and hammer drivers.

For proper operation, the substrate must be connected
to the most negative voltage.

The ULN2074 and ULN2075 are characterized for
operation from 0°C to 70°C.

. NE
DUAL-IN-LINE PACKAGE
(TOP VIEW)
HEATSINK AND
SUBSTRATE
4ac 4E 48 k] 3E 3C
16 15 14 13 1

(]
r{h

1 2 3 4
1c 1€ 8

HEATSINK AND
SUBSTRATE

s
S

28 2E 2Cc

schematic {each switch)

350 02

NOM
INPUT B O—AM\——4

7.2k <
NOM ;

3ka <
NOM

A e

OUTPUT C

" g -OE

lro SUBSTRATE

absolute maximum ratings at 25°C free-air temperature for each switch (unless otherwise noted)

ULN2074 ULN2075 UNIT
Collector-emitter voltage 50 80 \4
Input voltage with respect to substrate 30 60 \4
Peak collector current (see Figures 9, 10, and 11} 1.5 1.5 A
Input current 25 25 mA
Total power dissipation at {or below) 25°C free-air temperature (see Note 1) 2075 2075 mW
Operating free-air temperature range 0t 70 0to 70 °C
Storage temperature range —55 to 150 —55 to 150 °C
Lead temperature 1/16 inch {1,6 mm) from the case for 10 seconds 260 260 °C

NOTE 1: For operation above 25°C free-air temperature, derate total power to 1328 mW at 70°C at the rate of 16.6 mw/°C.

Copyright © 1980 by Texas Instruments Incorporated
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TYPES ULN2074, ULN2075

QUADRUPLE HIGH-CURRENT DARLINGTOR SWITCHES

electrical characteristics at 25°C free-air temperature (unless otherwise noted)

TEST ULN2074 ULN2075
PARAMETER TEST CONDITIONS UNIT
FIGURE MIN  MAX [MIN  MAX
VCEX(sus) Collector sustaining voltage 1 V=04V, Ic =100 mA 35 50 \
Vcg =50V 100
\4 =50V, Ta=70°C 500
IcEX Collector output cutoff current 2 Vgi a0V A 100 KA
VCE=80V, Ta=70°C 500
. Vi=24V 4.3 4.3
l(on) On-state input current 3 V<375V 75 YT Y mA
Vece=2V, Ic=1A 2 2
Vi{on) On-state input voltage 4 Vee=2V, Ic=15A, 25 25 v
See Note 2 i )
Iy =625 uA, Ic = 500 mA 1.13 1.13
1} =935 uA, Ic =750 mA 1.25 1.25
. Ij=1.25mA, Ic=1A 1.4 1.4
v Collector-emitter 5 TPy =125 A v
CElsat) saturation voltage ! : ¢t ’ 1.6
See Note 2
I} = 2.25 mA, Ic=15A, 17
See Note 2 )
NOTE 2: These parameters must be measured on one output at a time using pulse techniques, t,, = 10 ms, duty cycle < 10%.
switching characteristics at 25°C free-air temperature
PARAMETER TEST CONDITIONS MIN TYP MAX UNIT
1 i i -to-high- 1 us
PLH Propagation delay time, low-to-high-level output See Figure 6
tPHL Propagation delay time, high-to-low-level output 1.5 us
PARAMETER MEASUREMENT INFORMATION
VcE
Vi
[\c IcEX
OPEN

VCEX(sus)

:

FIGURE 1-VCEX(sus)

I/ ,

FIGURE 2-IcEx
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TYPES ULN2074, ULN2075
QUADRUPLE HIGH-CURRENT DARLINGTON SWITCHES

PARAMETER MEASUREMENT INFORMATION

<
i)

5
|||—|w—
|||o—§ —
tjo—5 —

-D—
—_—®

FIGURE 3—l}(gn) FIGURE 4-V|(gn)

Vcisat) T Ic

FIGURE 5-VCE(sat)

3BV ———24V
INPUT
68 2, 2W !
: H ov
OUTPUT tPHL —& ’.— -l r—'PLHV

('iENi‘RATgR 00 I/ CL=15pF i OH

see Note 4 (see Note B) OUTPUT 50% 50%
_‘__’——j —-—=VoL

TEST CIRCUITS VOLTAGE WAVEFORMS

NOTES: A. The input pulse is supplied by a generator having the following characteristics: PRR = 50 kHz, duty cycle = 10%, Z5 = 50 2.
B. Cp_includes all probe and stray capacitance.

FIGURE 6-—-SWITCHING CHARACTERISTIC
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TYPES ULN2074,ULN2075
QUADRUPLE HIGH-CURRENT DARLINGTON SWITCHES

ELECTRICAL CHARACTERISTICS

INPUT CURRENT COLLECTOR CURRENT
vi v
INPUT VOLTAGE BASE CURRENT
14 T 1.8 -
Ta"25°C / VCE Vocs(.m
12 | Noload Tar®C
Sre Figure 3 / Duty Cycle -‘ 00%
? ¢ / p 10 ] : \
g - i e R
[ é”* 3 / |
£ £ e fULN2074 1S
5
é 5 g / [ CHARACTERIZED ONLY
FE = ks [ |UPTOTHISPOINT |
£ o 8 o5
L4 / b 74
2 e
7/
i
0 ]
o ' 2 3 4 5 0 05 1 15 2 25
V|-input Voitage-V Ig—Base Current—mA
FIGURE 7 FIGURE 8
THERMAL INFORMATION
MAXIMUM COLLECTOR CURRENT MAXIMUM COLLECTOR CURRENT MAXIMUM CCLLECTOR CURRENT
A1} v vs
DUTY CYCLE DUTY CYCLE DUTY CYCLE
20 T T T T T 20 T T 20 | APRELARR B A T
Ta=26°C Ta=50°C Ta=70°C
< I N = Number of Outputs < I~ N = Number of Outputs < k- N = Number of Outputs
! Conducting Simuftaneously 'E C i _‘= Conducting Simultaneously
16 S 15 S g15 Y <
; N[ [y s \NUEASGH U\ VEANE
\ ~
En: \\ \\ %10 D i §1° \ S i
[ e ~. [ 3 <
% \\ ! o~ £ IR 755 § \\\ \N
NS E < g N
: S g % SN % NISL T
dos *a 3 0s L [ Zos &3
3 0. = 0. TS = 0. [ S gy
] 2 L 2 | I
° [ 0 l
0 10 20 30 40 60 60 70 80 0 100 0 10 20 30 40 50 60 70 8O 90 100 0 10 20 30 40 50 €0 70 EO 20 100
' Duty Cycle-% Duty Cycle=% Outy Cycle—%
FIGURE 9 FIGURE 10 FIGURE 11
LTS
TYPICAL APPLICATION DATA
V+=48V
1 16
112 15
Li3 14 |-
TMS1000 b—— 4 ULN2074, 13
"J 5 ULN2075 12
— 6 1M -
—— 7 i0 LI
8 9 ;

i}

FIGURE 12-RELAY DRIVER INTERFACE WITH EXTERNAL CLAMP DIODES
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TYPICAL APPLICATIONS

B

general

The applications have been divided into several categories. Even though a particular device is shown in a given applica-
tion, that does not mean it is the only device that can be used. For example, the SN754518 is shown as a lamp driver.
Depending on the voltage and current requirements, other devices may be used such as the SN75401, SN75411,
SN75431,SN75461,SN75471, and so forth,

The categories into which the applications have been divided are as follows:

Lamp drivers

Relay/solenoid drivers

Hammer drivers

Core memory driver and inhibit control
Digital comparators

Detectors

TTL-to-MOS and MOS-to-TTL drivers
Inverting buffers for high-current loads
Miscellaneous applications

lamps drivers

Figures 1 and 2 show basic lamp driver applications.

5V
Sk | 1ka =0 v

SN75475
or
SN75477
SN754518
48-V LAMP
FIGURE 1 ~ LAMP DRIVER FIGURE 2 — HIGH-VOLTAGE LAMP DRIVER

WITH INDUCTIVE CLAMP-DIODE PROTECTION

Note that in any lamp-driver application the turn-on surge current of a cold lamp may be as much as 10 times the
normal on current; a 100-mA lamp may have a 1-amp turn-on surge. Peripheral drivers can handle 100-mA operating
currents, but a 1-amp surge is far more demanding. The normal maximum continuous collector current rating is 300 or
500 mA, although a 500 or 1000 mA {maximum) surge current may be sustained for duty cycles not to exceed 560%
or 40%, respectively, with on time less than 10 millissconds. Current peaks exceeding these maximums may cause
device deterioration,
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TYPICAL APPLICATIONS

lamp drivers (continued)

~ Several methods can be employed to limit surge currents when using peripheral drivers. These methods allow 200- to
300-mA lamps to be driven without exceeding the surge limits of the devices. One method that can be used employs

“’keep alive" resistors as shown in Figure 3. These resistors maintain off-state current at approximately 10%. This will
reduce the surge current. [

INPUT “A” O—d
STROBE 0——4¢ p—O +V
INPUT “B"" Q==

SN754518

FIGURE 3 — LAMP DRIVERS WITH “KEEP ALIVE” RESISTORS

With the basic SN75450B, SN75460, or SN75470, the availability of the gate output and base leads, as well as the
emitter lead, allows use of several methods of current limiting. One method is to place a current-limiting resistor be-
tween the gate output and the transistor base, as shown in Figure 4. With an operating load current of 100 mA, a

typical hpg of 50 for the output transistor, and selecting 2560 mA as the peak surge, the value of the base resistor
can be determined from the following equation:

_VoH ~ VBE
1B (timit)

where:
VoH = 3.3V (typical)
Vge = 0.85 V (typical)
Ic {limit) 250 mA
hrg 50

ig limit) =

=5mA SN754508

Therefore:

_33-085

—_— Q
ooos 200

-

THIS SIDE CAN PERFORM

THE SAME OR ANOTHER
FUNCTION

FIGURE 4 — LAMP DRIVER WITH BASE RESISTOR SURGE LIMITING

This method is not the best because of lack of control over critical parameters. A worst-case condition of low VBE,
high hfg, and high gate output would result in peak surges in excess of 500 mA.
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TYPICAL APPLICATIONS

Figure 5 shows a configuration that is less susceptible to variations in parameters. The emitter resistor is small enough
to be of little significance at the steady-state on level, but will limit the peak levels. In this example, a GE1815 lamp
was used and the actual steady-state current was 191 mA. With a typical gate VOH of 3.3 volts and a VBE of 0.95volt,
(at 200 mA) the transistor will saturate and limit when its emitter voltage reaches VOH — VBE, or 2.35 volts; this
occurs at VE/RE, or about 345 mA., Figure 6 shows the output current waveform.

lamp drivers (continued)

350
12v
GE1815
INPUT 300 p=
CONTROL 8
5V &
o 1 < 0
1«3 ERERERERYRIRINER I RIN: RN ?
sus S 200 p—
g
3
- 150 p=—
=3
P g
7 SN754508 2
© 100~
GND
vil2f]3[]efIssf]7 sof=
\ J
THIS SIDE CXN PERFORM = 0 | | | ] ] l =
THE SAME OR ANOTHER 0 50 100 150 200 250 300 350
FUNCTION
Time—ms
FIGURE 5 — LAMP DRIVER WITH FIGURE 6 — OUTPUT CURRENT vs TIME
EMITTER RESISTOR SURGE LIMITING FOR CIRCUIT IN FIGURE 5

In this example the peak surge is sustained for about 150 milliseconds. As the lamp warms, its impedance rises and the
load current drops rapidly to the steady-state level. Even with worst-case parameters the surge current would be under
500 mA. The efficient performance of this type of current limiting explains its popularity for lamp-driver applications.

Improved accuracy and consistent performance can be achieved by utilizing one of the output transistors as a
current-sensing device to clamp the lamp driver as shown in Figure 7. In this circuit the lamp current must flow
through the 1.9-ohm resistor in the emitter of the lamp driver. The first advantage is that the resistor is smaller than
that required in the previous circuit, and has even less effect on the steady-state operating level. The base-emitter
junction of Q2 is connected across the 1.9-ohm resistor, with its collector tied to the base of Q1 in a typical
current-limiting mode. A VBE of only about 0.6 volt begins to turn Q2 on, clamping the base drive into Q1. Clamping
occurs at an output current equal to VBE/1.9 2, or 0.6 V/1.9 Q; the output clamp level is then 316 mA. As in the
previous application, the surge current lasts for about 100 milliseconds before decreasing rapidly to the quiescent level
of 190 to 200 mA.

Two important precautions should be kept in mind when using this type of surge protection; (1) surge currents should
not be allowed to exceed the driver surge rating under any conditions; and {2) current limiting must not take place
during steady-state operations, as this would increase driver power dissipation and could cause failure.
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TYPICAL APPLICATIONS

lamp drivers (continued)

TTL INPUT
CONTROL

SN754508

5y 2V
9 GE1815
wpnpiyynjwepjegle
sU8
1
K2 S a
Q2

1903

FIGURE 7 —~ LAMP DRIVER WITH CURRENT-SENSING
SURGE PROTECTION

Another method is basically to use two switches; one to turn on the lamp with current limiting and the second to take
over, after a delay, without current limiting. This eliminates the effects of parameter variation without reducing the
quiescent operating level of the lamp. Such a circuit using the SN75452B is shown in Figure 8. A high-level input turns
Q1 on immediately, while Q2 is delayed by the input RC network, allowing about 200 milliseconds of limited-current
warm-up before turning the lamp on fully. Figure 9 shows the current levels versus time, and the effect of the warm-up

mode on resulting peak levels.

sV
INPUT ?
CONTROL
8 5
> >
18
3003 0

T

FIGURE 8 — LAMP DRIVER WITH
WARM-UP CIRCUIT

Output Current—mA

400

350

300

250

200

150

100

50

FIGURE 9 — OUTPUT CURRENT vs TIME
FOR CIRCUIT IN FIGURE 8

50

100

150 200 250 300 350

400
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TYPICAL APPLICATIONS

lamp drivers {continued)

Another interesting lamp-driver application is depicted in Figure 10, showing the SN75450B as a panel-light intensity
control, Controllable feedback around the gate allows its operation in the linear region, thus providing variable drive to
the output transistor, An emitter resistor as shown may be used to limit initial turn-on surges. In this application a large
amount of power will be dissipated in the output transistor at half-power operating levels.

Care must be taken not to exceed the total power-dissipation capability of the drivers. In a typical application the gate
output will be only about 2.2 volts because of operation within the linear region, A control setting of about 280 ohms
puts the gate in its linear region. A control setting of 100 to 160 ohms turns off the lamp, and a setting of 700 to

800 ohms will yield a full-on condition. 12y

300 §1

WOT | 7- 7 ),

ERLHE

SN764508

V'

THIS SIDE CAN PERFORM

THE SAME OR ANOTHER
" FUNCTION

FIGURE 10 — PANEL-LIGHT INTENSITY CONTROL

relay/solenoid drivers

Figures 11 and 12 show typical relay/solenoid driver applications. Note that when using drivers that do not have output
clamp diodes provided internally, these diodes should be provided externally across the inductive load as shown in

Figure 12,

p—O0 48V + 10%

INPUT “A" o—J

STROBE O——@
INPUT “'B” O—

SN75451B
O O 48V,
STROBE IN 250-mA
SOLENOID
FIGURE 11 ~ HIGH-VOLTAGE RELAY/SOLENOID FIGURE 12 — RELAY/SOLENOID DRIVER
DRIVER WITH EXTERNAL CLAMP DIODES
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TYPICAL APPLICATIONS

relay/solenoid drivers (continued)

In some applications involving the switching of inductive loads, the fast rise time and high-voltage transient occurring
during turn-off can force the output transistor into a secondary breakdown condition. In such cases the collector
voltage reaches Vg2 levels within a few nanoseconds. To prevent undesired breakdown, the collector-voltage slew rate
should be reduced to 1 volt per nanosecond or less. This gives the gate sufficient time to provide a low base-to-ground
impedance before the collector voltage is extremely high, and collector-to-emitter breakdown is prevented. To
accomplish this, a 500- to 1000-pF capacitor from the collector of the output transistor to ground is usually adequate
(see Figure 13).

Veez

LOAD

1k2

Veer o——¢
INPUT O——

AT~ 0.001 4F

SN754518

THIS SIDE CAN PERFORM _.L
THE SAME OR ANOTHER FUNCTION =

FIGURE 13—CAPACITOR PREVENTS PREMATURE COLLECTOR-TO-EMITTER BREAKDOWN

In some systems, power-supply failure or sequencing may result in the output VG2 collector supply being on while the
gate supply Vg1 is off. Under this condition the collector-to-emitter breakdown is generally lower because of the
increase in base-terminating impedance resulting from the gate being off. Figure 14 shows a practical method of
preventing complete 1oss of gate power while’'Vcg2 is on; the zener diode yields a 4- to 5-volt supply level to the gate
during Vg1 power failure.

+24V
~19v Q Veez

Veer o— B

BV

<

DATA
inpuT O

SN754508

THIS SIDE CAN PERFORM
THE SAME OR ANOTHER =
FUNCTION

FIGURE 14—PROTECTION AGAINST LOSS OF VCC1
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TYPICAL APPLICATIONS

hammer drivers

Figure 15 shows a typical hammer-driver application. If the type of driver used does not have internal output clamp
diodes, a TN3064 or similar diode should be connected across the inductive load in arder to provide this protection.

5V INPUT

SN75476

3

FIGURE 15 — DUAL HAMMER DRIVER

STROBE INPUT

core memory driver and inhibit control

V1o
SOURCE
CONTROL
1/2 TID131/TID133
T I
|
'y ¥ 3 ¥ I
I
L
Ralh I
'y |y | ¥ |y |
! |
JE SRR IR A
SN75450B L'
SINK T lSOURCE
CURRENT CURRENT
STROBE O—
e T \*/_/
CONTROL C o) = TO MEMORY DRIVE LINES
2N4058 _y2

Source and sink controls are activated by high-level input voltages (Vig=2Vv)

FIGURE 16 — CORE MEMORY DRIVER
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TYPICAL APPLICATIONS

core memory driver and inhibit control (continued)

PLANE 1

INHIBIT

s HEAT $INK
|YR‘OII °
PLANE 2 HEAT 8INK
INHIBIT ©

1

digital comparators

sv

ke

FUNCTION TABLE
INPUTE OUTPUTS

P P2 8 | PLANRY PLANS 2
X X L Enabled Erabled
H . H Inhibited Enabled
L H L} Enshied Inhibited
H H H nhitaited Inhibited
L 1 H Hnabled Enabied
H = high level, L = fow leval, X « Irrelevant

FIGURE 17-CORE MEMORY INHIBIT CONTROL

V-RS+E5

INPUT A" O—d

STROBE

INPUT 8" O-—ny

YeIABI+S

SN754538

2A

nv

INPUT "A" O~
INPUT 8"

INPUT “C" O—

— ]u'.:

1w

ML

=
e

Inniaint

Yi~as+s

Y2- T T-aemT
0 V2. vyeceTBC

SN754548

FIGURE 19--M

SN754508

1

Y

FIGURE 20—-GATED COMPARATOR

¥=G+1ae 24418+ 2R

ULTIFUNCTION LOGIC-SIGNAL COMPARATOR
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TYPICAL APPLICATIONS

detectors

SIGNALS FROM | A

PEAK DETECTORS

Tk

——CO OUTPUT

SN754538

H
OUTPUT I |
L

Low output occurs only when
inputs are low simultaneously.

t1f inputs are unused, they should be connected to +5 V through a 1 k2 resistor.
FIGURE 21—IN-PHASE DETECTOR

INPUT

SN75452B

FIGURE 22—TTL OR DTL POSITIVE LOGIC-LEVEL DETECTOR

TTL-to-MOS and MOS-to-TTL drivers

TTL—4
INPUT

SN75451B

MOS
ouTPUT

24

FIGURE 24—TTL-TO-MOS CLOCK DRIVER

W0kt

INPUT O-AAA—8
30kt
2N5449

4700

P 390

SN75452B

tThe two input resistors must be adjusted for the levet of MOS_ﬁnput.
FIGURE 23-MOS NEGATIVE-LOGIC-LEVEL DETECTOR

TLL!
INPUT

SN75450B

wos
OUTPUT
) 4

o
100 pF?! 75092

TValue of coupling capacitor may need to be adjusted

for frequency of operation,

FIGURE 25—TTL-TO-MOS CLOCK DRIVER
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TYPICAL APPLICATIONS

TTL-to-MOS and MOS-to-TTL drivers (continued)

-10V OR NEGATIVE
45V SUPPLY OF MOS CIRCUIT

oUTPUT “A" INPUT A"

33K Kk

-10V OR NEGATIVE
45V SUPPLY OF MOS CIRCUIT
°

22

27k

A

[
1
we |l )]

22ku % )

276
SN754508 SN754508
GND
j 12 T2 e s e
STROBE STROBE OT_'
INPUT 8" OUTPUT “B" INPUT "8 A I
o TPUT 8"
1
7se 9 pF L

FIGURE 26—-DUAL TTL-TO-MOS DRIVER

inverting buffers for high-current loads

FIGURE 27—-DUAL MOS-TO-TTL DRIVER

SN75467 SN75468
or or
ULN2002A ULN2003A
Vss WV
- ~—1>o—g:~ )
~ >0 1 E
wp—{>o 1 =
o P 1 S
- > 1 =
. <oy =
<~ F
amn A,

- bt -

TTL =
ouTPUT

FIGURE 28—P-MOS TO LOAD

FIGURE 29-TTL TO LOAD

SN75469
or
ULN2004A
Y Voo +v
1%
- HT &
~ 1 5
w >0 L.M_< =
bt Dc [ o
w '—_DQ_T =
5 [o] Dy =
~ > I 3
- L -
cMos 4
outeuT ¥ T =

FIGURE 30—-CMOS TO HIGHER
CURRENT LOAD

OUTPUT “A"
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TYPICAL APPLICATIONS

miscellaneous applications

sv ° °
8.2 kﬂ§ 8202 N smg % 82ka
/}—3;
I/ 0.14F
IX
0.1uF —O OUTPUT Q
"
2ke :E
<
SN754508
1
O OUTPUTQ
FIGURE 31-SQUARE-WAVE GENERATOR
MOS READ
sV 10 1~ ENABLE V(s)s

WRITE
ENABLEC—®

SN75451B

D
INPUT

22000

'r—ovss ?——o Veef
2000
1{12(]13(]4 9
1k
= 2N5220
510 2 AN
MA-
1390 Q
MOS 0 Vpp
1/0 0" Vgg=13V
Vpp = -7V
Vet = 0

FIGURE 32—-TTL COMPATIBLE DRIVER AND SENSE AMPLIFIER
INTERFACE TO MOS MEMORY 1/0 LINES
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TYPICAL APPLICATIONS

miscellaneous applications (continued)

Vi

INPUT O

STROBE O

SNTB4S0B

INPUT @ O——
INPUT A 0—4

SN784508

QUT-OF-PHASE QUTPUT

THIS $IDE CAN PERFORM =
THE SAME OR ANOTHER FUNCTION

FIGURE 33—-FLOATING SWITCH

IN-PHASE OUTPUT

SN754508

ouTruT

FIGURE 35-500-mA SINK

-

0 LINE 2

Terminstion is made at the recelving end as follows:
Line 1 is terminated to ground through Z5/2;
Line 2 |s terminated to +6 volts through Z,/2;

whaere

24 Is the line impedence,

FIGURE 37-BALANCED LINE DRIVER

BOV £ B%
P.N-P POWER
TRANSISTORS
620 ‘~|JAMPS
sV
BLI7TLI61f5
680-mA,
lk 13V
LAMP
SN75475
aor
e SN75477
INPUT TH2H3Ha
STROBE O~ L

FIGURE 34-SWITCHABLE CURRENT SOURCE
WITH INDICATOR LAMP

BV o
AT
INPUT O
I L1716 8
COMPLEMENTARY OUTPUTS FOR:!
GO/NO-QO INDICATORS
SNTA04 MOS CLOCK DRIVERS
INVERTEA BIPOLAR RELAYS
—
IN7481B

FIGURE 36-COMPLEMENTARY DRIVER

sV
z: ALARM
FroM aLarM J O RELAY
TRANSDUCERS .
B0u 3 30U
L i | sliTLisl]s

SN784848

FAOM ALARM J O-—4
TRANSDUCERS 9 ad

005 $ 390 lxi

FIGURE 38-ALARM DETECTOR
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