HD74LS373

MELECTRICAL CHARACTERISTICS (Ta=—20~+75C)’

Item Symbel Test Conditions typ® max Unit
L : - £ v
Input voltage v Data inputs e 0.7 v
u G, Output contrel Inputs - 0.8
Vou Wog = LTSV, Vie=2V, Vis = Vi mu foa= = 26mA - - v
Output voltage v Vee=d4.78V, Vig=2V, Jar=12mA - 0.4 v
. e Ve = Vi aud _ Tor=24mA _ - 0.5 o
Tozn Vo—=2.TV - 0
Off-atate ocutput current Tors Vee—5.25V, V=1V _-_?.wﬂ.l? — “-N A
Tiw Veem5.26W, V=27V - . i
Input current Iie Vee=5.25Y, V=04V - 0.4 mA
_ I Vee=5.25V, V=17V - 0.1 mA
Short-circuit output current Tas Vec=5.25V - =130 m
Supply current fee Vee=5.25Y, Vi=4.5V (Output control) 24 40 mA
Input clamp voltage Vix Vee=d4.75V, liw=—18mA - =1.5 v
* Voo=SY, Ta=25"C
MSWITCHING CHARACTERISTICS (Vee=5V, Ta=257C)
Ttem Symbol Input Output Teat Conditionn Lyp max Unit
el | T
Pr fon delay ti o
opagation iy time [ T G Q Co=45pF 20 an
Leni Re=66T01 18 30
Output enable time L [ Q 13 ud "
— e N 25 L]
fux Cy=5pF 12 il
Ot diseble i fr—————{ O N
put dimable time tas 2| g-esm0 15 2
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Motea: 1. Input pulse; fyrsy § 15ns, 1y, S éne, PRR = 1MHz, duty eyele 50%

2. Wawaform A If for an output with internal conditions nuch that the output Is low except
when disabled by the output cantrol. Wareform B Is for an output with Intsrnal condi-
tloms such that the cutput b high excopt when diabled by the output control.
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Unit: mm

“Dimension including the plating thickness
Base matenal aimension

Hitachi Code FP-200DA
JEGEC —

ElAJ Conforms
Weight :rzisrence value}| 0.31 49




Unit: mm
. 12.8
_ 13.2 Max
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ULN2001A, ULN2002A, ULN2003A, ULN2004A, ULQ2003A, ULQ2004A
' HIGH-VOLTAGE HIGH-CURRENT

The ULN2001A is obsolete
DARLINGTON TRANSISTOR ARRAY
and Is no longer supplied. SLRS027G - DECEMBER 1976 ~ REVISED JUNE 2004
® 500-mA-Rated Collector Current ULﬂt(:?A ...D cLRPN ZQ:ZQGE
002A . .. N PA
(Single Output) ’ ULN2003A ... D, N, NS, OR PW PACKAGE
® High-Voltage Outputs ... 50 V ULN2004A . .. D, N, OR NS PACKAGE
® Output Clamp Diodes ULQ2003A, ULQ2004A ... D OR N PACKAGE
(TOP VIEW)
® Inputs Compatible With Various Types of O
Logic ) 181 16]] 1C
® Relay-Driver Applications 282 15{] 2¢
. B3 1flac
description/ordering information 48[]4 13 g ac
5[5 12[] s5C
The ULN2001A, ULN2002A, ULN2003A, i [l sc
ULN2004A, ULQ2003A, and ULQ2004A are
. 78[]7 10[] 7C
high-voltage, high-current Darlington - transistor efle o[l com
arrays. Each consists of seven npn Darlington

pairs that feature high-voltage outputs

with common-cathode clamp diodes for switching inductive loads. The collector-current rating of a single

Darlington pair is 500 mA. The Darlington pairs can 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-V (otherwise interchangeable) versions of the ULN2003A and ULN2004A, see the

SN75468 and SN75469, respectively.

ORDERING INFORMATION

T PACKAGE' PART NUMEER MARKING
ULNZ002AN ULN2002AN
PDIP (N) - | Tube of 25 ULN2003AN ULN2003AN
ULN2004AN ULNZ004AN
Tube of 40 ULN2003AD
Reel 0 2500 | ULN2003ADR ULNZOUA
20corere | SO0 Tube of 40 ULN200AAD :
Reel of 2500 | ULN2004ADR ULN2004A
ULNZ003ANSR ULN2003A
SOP (NS) Reel of 2000 I N 2001ANSR ULN2004A
Tube of 90 ULN2003APW
TSSOP (PW) T R UN2003A
ULQ2003AN ULQ2003A
PDIP (N) Tube of 25 a0 T
Tube of 40 ULQ2003AD ULQ2003A
Bankdad Reel of 2500, | ULQ2003ADR ULQ2003A
el ) Tube of 40 ULQ2004AD ULQ2004A
Reel of 2500 | ULQ2004ADR ULQ2004A

1 Package drawings, standard packing quantities, thermal data, symbolization, and PCB design guidelines are
avallable at www.ti.convsc/package.

Texas Instruments semiconductor producls and disclaimers thereto appears at the end of this data sheet,

A Please be aware that an important notice concerning avallability, standard warranty, and use in crilical applications of

PRODUCTION MI'.A Information s emmu'n"n :rp-ilulu date, Copyright © 2004, Texas Instruments Incorporaled

Products conlorm 1o specilicalions per ™3 of Texas Instroments i O products coepliant to MIL-PRF-38535, all patametas are tested

standuid warrmnty, Production processing does nol necessarly laciude ’

T X Texas e S o, O o B e s
INSTRUMENTS

POST OFFICE BOX 655101 ® DALLAS, TEXAS 74765



ULN2001A, ULN2002A, ULN2003A, ULN2004A, ULQ2003A, ULQ2004A
HIGH-VOLTAGE HIGH-CURRENT The ULN2001A is obsolete
DARLINGTON TRANSISTOR ARRAY and I3 no longer supplied.

SLRS027G - DECEMBER 1670 - REVISED JUNE 2004

description/ordering information (continued)

The ULN2001A is a general-purpose array and can be used wilh TTL and CMOS technologies. The ULN2002A
is designed specifically for use with 14-V to 25-V PMOS devices. Each input of this device has a Zener diode
and resistor in series to control the input current lo a safe limit, The ULN2003A and ULQ2003A have a 2.7-kQ2
series base resistor for each Darlington pair for operation directly with TTL or 5-V CMOS devices. The
ULN2004A and ULQ2004A have a 10.5-ki2 series base resistor lo allow operafion dirgctly from CMOS devices
that use supply voltages of 6 V lo 15 V. The required input current of the ULN/ULQZ2004A is below that of the
ULMN/ULQ2003A, and the required voltage is less than that required by the ULNZ002A.

logic diagram
)
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ULN2001A, ULN2002A, ULN2003A, ULN2004A, ULQ2003A, ULQ2004A

The ULN2DOD1A Ia obsolate
and la na longar supplied,

HIGH-VOLTAGE HIGH CURRENT
DARLINGTON TRANSISTOR ARRAY

P el = DO RN - AT JUKD 2
I ftAod P = DICHMBNN 1970 = REVIATD
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ULN2001A, ULN2002A, ULN2003A, ULN2004A, ULQ2003A, ULQ2004A
HIGH-VOLTAGE HIGH-CURRENT The ULN2001A Is obsolete
DARL'NGTON THANS'STOR ARRAY and is no longer supplied.

SLRS027G ~ DECEMBER 1976 - REVISED JUNE 2004
A e——

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

Collector-emitter voltage ...........couoeeeroeaeananst N A 50V

Clamp diode reverse voltage (see Note 1) . ... .. .. ... i iiiiiiiin e 50V

Input voltage, Vi (SE8 INOE 1) . ... .uurue ittt 30V

Peak collector current (see Figures 14 and 15) ............. feesaestessasasvecetisnnTnanunts 500 mA

OULPUL CIAMP CUITENE, TOK « + « -« oo e e e ee ettt ia e a et 500 mA

Total emitter-terminal CUMeNt . ... ..une oo e T -25A

Operating free-air temperature range, Ta, ULN200xA ................ feriessssscsnssons -20°C to 70°C

ULQ200XA . ..vvviinnnens e aen s -40°C to 85°C

- ULQ200XAT . ovvevrveiniananansanannennnns -40°C to 105°C

Package thermal impedance, 0y (see Notes 2 and 3): Dpackage ............cooeeiinienins 73°CIwW

NPackage .........ceeeveeeiiannnnnons 67°CIW

NS Package ........ccovueeermaeeraninns 64°C/W

PWpackage .........ccocvvaveneacnnn 108°C/W

Package thermal impedance, 0c (see Notes 4 and 5): D package ...............ccoovvvnnnees 36°C/wW
Npackage .........ccvvevermerecancnnns 54°CIW -

Operating virtual junction temperature, Ty . ... ...oouiimunenran e 150°C

Lead temperature 1,6 mm (1/16 inch) from case for 10 SECONAS ..ottt i 260°C

Storage temperature range, Tgtg . ...oovrvvvrinetiiiiia -65°C lo 150°C

1 Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ralings only, and
fmdmalopemdonolmdevlcaatmeuamyoﬂmmumsbeywmimmtedm‘mmdopmhgmm\fbm
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability.

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

2. Maximum power dissipation Is a function of T j(max), 0ja, and Ta. The maximum allowable power dissipation at any alliowable
ambient temperature is Pp = (T j{max) = TAV6 ja. Operaling at the absolute maximum Tj of 150°C can affect reliability.

3. The package thermal impedance s caiculated in accordance with JESD 51-7.

4. Maximum power dissipation is a function of T j(max), 0yc. and Tc. The maxis allowable power dissipation at any allowable case
temperature Is Pp = (T (max) = Tc)0 c. Operating at the absolute maximum T of 150°C can affect reliability.

5. The package thermal Impedance is calculated in accordance with MIL-STD-883.

electrical characteristics, Ta = 25°C (unless otherwise noted)

TEST ULN2001A ULN2002A
PARAMETER FiGURE |  TEST CONDITIONS e | e wax| T
[Vion) __On-state input voltage 6 |VcE=2Y. Ic=300mA 13| v
=250 pA, I = 100 mA 09 1.1 09 11
VCE(sal) m:“‘:'fe 5 =350 A, IC = 200 mA 113 1 13) v
11 =500 A, I = 350 mA 12 16 12 16
VE Clamp forward voltage 8 | IF=350mA 17 2 1.7 2| Vv
1 Vcg=50V, I|j=0 50 50
ICEX Collector cutofl current 2 Ve =50V, h=0 100 100 pA
i TA=T70"C V=6V 500
fwom  Omsstemputourent | 3 b oA IC=S00MA L 5y s 50 65 WA
Ty Tnput current 4 |wi=17V -. 082 125| mA
1 VR=50V, TA=70C 100 100
IR Clamp reverse current 7 VR =50V 1 50 50 HA
hFE S o, -current 5 |Vee=2V, Ic=350ma | 1000 N
c Input capacitance Vi =0, =1 Mz 15 25 15 25| pF

“5? TEXAS o

INSTRUMENTS

POST OFFICE BOX 855303 ® DALLAS, TEXAS 75265



ULN2001A, ULN2002A, umzuuan ULN2004A, ULQ2003A, lélh%zénm
- HIGH-VOLTAGE HIGH-CURRENT
Iha ULNZ001A Is ohaclets DARLINGTON TRANSISTOR ARRAY

and s no | er supplied.
ong pp SLAS027G - DECEMBER 1878 - REVISED JUNE 2004

electrical characteristics, Ta = 25°C (unless otherwise noted) (continued)

PARAMETER TEST TEST CONDITIONS Lot ULNZ004A uNIT
- FIGURE ES MIN _ TYP- MAX| MIN TYP  MAX
Ig =125 mA 5
I = 200 mA 2.4 6
Ic; = 250 mA 27
Vifon) On-stala input voltage 6 Veg=2V Ic = 275 mA - 7 v
I = 300 mA 3
I = 350 mA, B
| =250 pA, o= 100 mA 09 1.4 0g 14
Collactor-amitter —
O et | 0w Ear — =T
1=500pA,  Ic=350m - : : :
1 V=50V, |1=0 50 S0
IcEX Collector cutoff currant Veg=50v, [h=0 100 100 pa
2 Ta=70"C Vy=1wv 500
VE Clamp ferward vollage 8 IF = 350 m#A, 1.7 2 1.7 2 v
F
Vep = A = A,
ligom) Off-state input current 3 T,EE m‘ﬂé‘u’ lc =500k 50 65 50 65 pA
Vi =385V 0.93  1.35
] Input current 4 Vi=5V 0.35 05| ma
Vi=12v 1 145
VR=50V 50 50
Ir Clamp reverse current 7 VR =50V, Ta=70°C 100 100 A
] Input capacilance Vim0, f=1MHz . 15 25 15 25 pF

‘V TEXAS
INSTRUMENTS

POST OFFICE BOX 855303 ® DALLAS, TEXAS 7508



ULN2001A, ULN2002A, ULN2003A, ULN2004A, ULQ2003A, ULG2004A
The ULNZ001A is obsolet HIGH-VOLTAGE HIGH-CURRENT
S euppiled. DARLINGTON TRANSISTOR ARRAY

and Is no longer supplied. LRz - D iz

PARAMETER MEASUREMENT INFORMATION

Opan YeE Open Ve
lcex IcEX
Open Ao v — . —
Figure 1. lggx Test Circuit Figure 2. Igpy Test Circuit
Open Yee

oy ' _J bic - o

Fig-ura- 3. l,{w:], Test Circuit Figure 4, |; Test Circuit
Open
hgg= "E
:.T Vee T Ic _ T

J:L | T \Im:

MOTE: Iy I8 fixned lor measuning Vg gat). variabie for

measzing hpg
Figure 5. hpg, Vog(sat Test Circuit Figure 6. Vo) Test Circuil
YR
#'ﬁ _—
Open— e— 4'!‘
J_ Optn—DO—
Figure 7. I Test Circuit Figure 8. Vg Test Circuit
A
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ULN2001A, ULN2002A, ULN2003A, ULN2004A, ULQ2003A, ULQ2004A

HIGH-VOLTAGE HIGH-CURRENT

-DARLINGTON TRANSISTOR ARRAY

SLRS027TG -~ DECEMBER 1878 - REVISED JUNE 2004

The ULN2001

Ais obsolete

and is no longer supplied.

electrical characteristics over recommended operating conditions (unless otherwise noted)

TEST - ULQ2003A ULQ2004A
PARAMETER FIGLIRE TEST CONDITIONS - TvF Wkl wm T x| MNT
I = 125 mA 5
I = 200 mA 2.7 &
o= 250 ma 29
\'][m; On-stals inpul vallage B Veg=2V e 7 W
Ig = 300 mA 3
I = 350 mA a8
I =250 pA, B = 100 mA 08 1.2 08 14
VCE(sal) r;mfxﬂ"’:‘ 5 I =350 pA, I = 200 mA 1 1.4 1 1.3 W
Iy = 500 ph, g = 350 mA, 1.2 1.7 1.2 18
1 Veg =50V, =0 100 50
IcEX Collector cutoll current 2 Vg = 50V ::-1 -B‘ - x s
'\ﬂ: Clamp foreeard voltage B Ir = A50 i\, 1.7 23 1.7 2 W
 lifoln Off-stab input current ] Ve =50V, Ig = 500 pA 65 50 B5 [T
V= 3.85V 093 135
Iy Ingut current 4 V=5V 0.35 05 mA
V=12V 1 145
VR=50V, Ta'=325°C 100 50
IR Clamp reverse curment 7 VR=50V 100 ool M
[+ Input capacitance Vim0, =1 BHz 15 25 15 25| pF
switching characteristics, TA =25°C
ULN2001A, ULN2002A,
PARAMETER TEST CONDITIONS ULNZ003A, ULN2004A | umiT
MIN  TYP MAX
ipLy  Propagation delay time, low- to high-level output See Figure 9 0.25 1 i3
IpHL  Propagation delay time, high- to low-level output See Figura 9 0.25 1 ns
VaH  High-level output voliage afer switching :f;r_ﬂ “w lo=300mA. |\ og mv
switching characteristics over recommended operating conditions (unless otherwise noted)
ULQ20034, ULOZ004A
PARAMETER TEST CONDITIONS T x| ™
lpLH  Propagation delay time, low- lo high-Jevel oulput See Figura 9 1 10 s
IpHL  Propagation delay time, high- to low-level cutput See Figura 8 - 1 0] ps
Vol - HighJevel outpul voltage aller swilching ;f:rﬁu":; 10 lo~300mA |\ so0 mv

{r‘ TExAS
INSTRUMENTS

POST OFFICE BOX 655300 ® DALLAS, TEXAS T205




ULN2001A, ULN2002A, ULN2003A, ULN2004A, ULQ2003A, ULQ2004A

HIGH-VO +AGE HIGH-CURRENT Tho ULN2001A Is obsolete
DARLINGTON TRANSISTOR ARRAY and is no longer supplied.
SEROC DECIUNIn e Revisae

DECEMDUIT 1070 « REVIBED JUNE 2004

PARAMETER MEASUREMENT INFORMATION

i _/'r/m O

|
- tppit, - :C ey ¥

| |
Quipunt ’ 0% M%/J/_

VOLTAGH WAVEFONMY

Flgure 9, Propngutlén Delay-Timo Wavelorims

Vl
input Opon 2mn
ULN20OOIA Only o o o A 1N004
A "“ 200 (1
Pulse
Genarator ——— -‘—- — - '— —u s Output
(408 Note A) ULN2002A
ULN/ULQ200DA - -' Gy, =18 pF
ULN/ULQ2004A (noo Note i)
Toar cmcunr
L YT I ST
Iy o O — Vin
nput LA 0% 00% | (w00 Note C)
A 10y 1.8V
10% M| N 10%
" A0jm - » oy
Vou
Output \
[ PUR R ———— VOL
VOLTAGE WAVEFORMA

NOTHED: A, The pulse generator haa he following charactaristion; PRI = 12,6 kMg, Z¢ » 50 )
0. Cr Includan probe and Jig onpaoitanos,
C, For tanting the ULNZOO1A, the ULNZOOIA, and the ULQZ00IA, Vi = 3V, for the ULNZ002A, Vins1a v,
for the ULN200AA and the ULQ2004A, Vyjy = 0V,

Flgure 10, Latch-Up Tost Clrcult and Voltage Waveforms
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ULN2001A, ULN2002A, ULN2003A, ULN2004A, ULQ2003A, ULQ2004A

HIGH-VOLTAGE HIGH-CURRENT
The ULN2001A is obsolet:
and is no longer supplied. DARLINGTON TRANSISTOR ARRAY
SLRS027G ~ DECEMBER 1978 ~ REVISED JUNE 2004
TYPICAL CHARACTERISTICS ‘
COLLECTOR-EMITTER COLLECTOR-EMITTER
SATURATION VOLTAGE SATURATION VOLTAGE
vs vs
COLLECTOR CURRENT . TOTAL COLLECTOR CURRENT
(ONE DARLINGTON) X (TWO DARLINGTONS IN PARALLEL)

»
o«

2,
T [T
TA=285°C g Ta=25°C 1y = 250 A

t y
I} = 250 A ‘I'SSOMI7<
1j = 350 pA i
//J'mllﬂ -

>
é
§
5 1.5 7 — ; 15 / —
=
et e
1 u 1 é
” i
0.5 S, 08
' P
¥ 2
w9 9 0
i"owom:oomsoommom > 0 100 200 300 400 500 600 700 800
¢ ~ Collector Current ~ mA IC(tot) = Total Collector Current -~ mA
Figure 11 . . -= - Figure 12
COLLECTOR CURRENT
vs
INPUT CURRENT
%00 I E—
R =100
450
TA=25C v A
400 | //
: vz v/ /]
350
/ V=8V
300
" [/
Pl 1/
¢ /
o 150
100
50
o

0 25 50 75 100 125 150 175 200
Ij = Input Current = pA

Figure 13
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ULN2001A, ULN2002A, ULN2003A, ULN2004A, ULQ2003A, ULQ2004A
HIGH-VOLTAGE HIGH-CURRENT The ULN2001A Is ob
DARLINGTON TRANSISTOR ARRAY and iz no longer supplled.

SLRS027G - DECEMBER 1978 - NEVISED JUNE 2004
———

THERMAL INFORMATION

D PACKAGE N PACKAGE
MAXIMUM COLLECTOR CURRENT MAXIMUM COLLECTOR CURRENT
vs vs
DUTY CYCLE DUTY CYCLE
600 GO0
E 500 \ ‘§ 500 \ Y \ <
o \l 1 \\ N=2 N= }\\
E 400 \ ‘\ \\ H=4 el E’ AQD [ “_‘\ \ I .:3
§ \\ \ N=3 e S - \' \ \ N=4
g \\ \ N [ E o ' l‘ NN ~~
- NN 2T R N TE T e VT N B v B
WA NN L PR
E =8 —PNWN I~ N=7 =] b.;:\.,, | T
E 200fN=7 =34 ""*-l:____‘___ g 200 - ﬁ\‘ﬁ:h —
I EHE =N Ny gy g SN W=
P ' S e 2 ———
‘o 190/— 74 = 70¢ ——— ', 100~ Tp =85 -
- N = Humber of Qutputs B = N = Number of Gulputs
o i Cﬂ-pd‘uc;llng ?Imu!t:nu?usry: 0 L Cm:ldu:{]ng Ellmulllanecru:hfl
0 10 20 30 40 50 60 TO0O 8O0 S0 100 o 10 20 30 40 S50 60 TO B0 90 100
Duty Cycla = % I Duty Cyele - %
Figure 14 Figure 15
\
"
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ULN2001A, ULN2002A, ULN2003A, ULN2004A, ULQ2003A, ULQ2004A

HIGH-VOLTAGE HIGH-CURRENT
13 ne e s eleto DARLINGTON TRANSISTOR ARRAY

SLRS027G - GECEMAER 1676 ~ REVISED JUNE 2004
APPLICATION INFORMATION

ULNZOD3A
Vss ULNZ002A, v Vee ULQ2003A

=

.2

Figure 17. TTL to Load

ULMN2004A ULN2003A

Voo ULQ20044 v Veo ULO2003A

Output =
Figure 18. Buffer for Higher Current Loads Figure 19. Use of Pullup Resistors
to Increase Drive Current ™.
i3 15
EXAS
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This datasheet has been download from:

www.datasheetcatalog.com
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