o7 ULN2065B, ULN2067B
Y/ ULN2069B, ULN2075B

80 V - 1.5 A quad Darlington switches

Features

Output current to 1.5 A for each Darlington
Minimum breakdown 80 V
Sustaining voltage at least 35 V

Integral suppression diodes (ULN2065B,
ULN2067B and ULN2069B

Isolated Darlington pinout (ULN2075B)

m Versions compatible with all popular logic PowerDIP-16
families

Description

Designed to interface logic to a wide variety of
high current, high voltage loads, these devices follower configurations.

each contain four NPN Darlington switches Inputs of the ULN2065B, ULN20698B and
delivering up to 1.5 A with a sp(_aqfled minimum ULN2075B are compatible with popular 5 V logic
breakdown of 50 V and a sustaining voltage of 35, ijies and the ULN2067B is compatible with 6-

V measured at 100 mA. The ULN2067B and 15 V CMOS and PMOS. Type ULN2069B
ULNZOGQ.B contain integral suppress.ion diodes includes a pre-driver stage to reduce loading on
for inductive loads have common emitters. The the control logic.

ULN2075B feature isolated Darlington pinouts
and is intended for applications such as emitter

Table 1. Device summary
Part numbers Package
ULN2065B PowerDIP-16
ULN2067B PowerDIP-16
ULN2069B PowerDIP-16
ULN2075B PowerDIP-16
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Diagram

1 Diagram

Figure 1. Schematic diagrams

>
X
=¥\

! JKA

$-5920

ULN2065B: Ry = 3500
ULN2067B: Ry = 3kQ

ULN2069B: Ry = 2.5k, Rg = 900Q

S-5924

ULN2075B: Ry = 350Q

3/13




Pin configuration ULN2065B, ULN2067B, ULN2069B, ULN2075B

2 Pin configuration

Figure 2. Pin connections (top view)
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ULN2065B, ULN2067B, ULN2069B, ULN2075B

Maximum ratings

3 Maximum ratings
Table 2. Absolute maximum ratings
Symbol Parameter Value Unit
VcEx Output voltage 80 \
VcE(sus) Output sustaining voltage 50 \'%
lo Output current 1.75 A
Input voltage ULN2075B 60
V| Input voltage ULN2067B 30 \%
Input voltage ULN2065B - ULN2069B 15
I Input current 25 mA
Vg Supply voltage for ULN2068B 10 \
Power dissipation at Tpjyg = 90 °C 4.3
Pror —— W
Power dissipation at Tyyg = 70 °C 1
Tave Operating ambient temperature range -20to 85 °C
Tsta Storage temperature - 5510 150 °C
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Electrical characteristics

ULN2065B, ULN2067B, ULN2069B, ULN2075B

4 Electrical characteristics
Table 3. Electrical characteristics (Ty = 25 °C unless otherwise specified).

Symbol Parameter Test condition Min. | Typ. | Max. | Unit
| Output leakage current Vee=80V, Ty=25°C 100 UA
CBX | (Figure 3) Vg = 80V, To= 70°C 500

Collector-emitter sustaining _ _
VCE(SUS) voltage (Figure 4) lC =100mA, V| =0.4V 50 \Y
Ic = 500mA, |g = 625uA 1.1
Ic = 750mA, Ig = 935pA 1.2
Collector-emitter saturation
VCE(SAT) voltage (Figure 5) |C— 1A, IB_ 1.25mA 1.3 \
Ic=1.25A, Ig=2mA 1.4
Ilc=1.5A, Ig=2.25mA 15
for ULN2065B and ULN2075B
V=24V 1.4 4.3
V| =3.75V 3.3 9.6
for ULN2067B,
liony | Input current (Figure 6) V, =5V 0.6 1.8 mA
V=12V 1.7 5.2
for ULN2069B,
V| =275V 0.55
V,=3.75V 1.0
Veg= 2V, Ic = 1A
ULN2065B, ULN2075B, 2
ULN2067B 6.5
Vion) | Input voltage (Figure 7) Vee=2V, Ic = 1.5A \
ULN2065B, ULN2075B, 25
ULN2067B 10
ULN2069B 2.75
Is Supply Current (Figure 10) 1|‘0r Ué—(')\lozrgi93, V, =275V, 6 mA
C —3
tpLH Turn-on delay time 0.5V,t0 0.5Vp 1 ps
tpyL | Turn-off delay time 0.5V,|t0 0.5Vq 1.5 ps
For ULN2065B - ULN2067B -
| Clamp diode leakage current ULN2069B, Vg = 50V A
R |(Figure 8) Tp = 25°C 50 | M
Tp =70°C 100
For ULN2065B - ULN2067B -
Vv Clamp diode forward voltage ULN2069B Vv
F | (Figure 9) Ip=1A 1.75
Ip = 1.5A 2
Note: Input voltage is with reference to the substrate (no connection to any other pins) for the
ULNZ2075B reference is ground for all other types.
Note: 1 Input current may be limited by maximum allowable input voltage.
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ULN2065B, ULN2067B, ULN2069B, ULN2075B Test circuits

5 Test circuits
Figure 3. Output leakage current Figure 4. Collector-emitter sustaining
voltage
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Figure 5. Collector-emitter saturation voltage Figure 6. Input current (ON)
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Test circuits ULN2065B, ULN2067B, ULN2069B, ULN2075B

Figure 9. Clamp diode forward voltage Figure 10. Supply current
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Figure 11. Input current as a function of input Figure 12. Input current as a function of input

voltage voltage
G-4834 6-4935
b I T 1
(ma) : ‘ (mA)
1% L + —] 7 _
ULN 2064B ! /
ULN 20748 ; ! ULN 20668
12 pooerde p——4-f —471 -t 6
i 1
| {
! 1
10 Lﬂ» / = 5 g
* L
8 \“0 -+ - 4 *\\A\) 1
‘p* \ wh L _ -
-
6 A \\ . 3 //‘ ‘L\(}\_ -~ H
/ Y~ ‘
N 4 \\ — — — 2 / /’1 I
e -l
/\ & AREA OF NORMAL -~ WMOM
2 \ oW ﬂk‘f\ OPERATION WITH y 2 P
/ AR STANDARD OR [ ‘
LOW-SPEED TTL ——
[} 0 +
1520 25 30 35 40 45 50 V;(V) 5 6 7 8 s 1w M Vi (V)

Figure 13. Collector current as a function of
input current

G-4833
e
(A)
! _ -1
1.5 MAXIMUM <
’ REOUIREDI//
/f
10 | /
wl o/
// |
L]
0 10 2.0 3.0 I; (mA)

8/13 ‘y_l




ULN2065B, ULN2067B, ULN2069B, ULN2075B

Mounting instructions

6

Figure 14.

Mounting instructions

The Ryyya can be reduced by soldering the GND pins to a suitable copper area of the printed
circuit board (Figure 14) or to an external heatsink (Figure 15).

The diagram of Figure 16 shows the maximum dissipated power Pygt and the Ry, p as a

function of the side "o" of two equal square copper areas having a thickness of 35 p (1.4
mils).

During soldering the pins temperature must not exceed 260 °C and the soldering time must
not be longer than 12 seconds.

The external heatsink or printed circuit copper area must be connected to electrical ground.

Example of P.C. board area which  Figure 15. External heatsink mounting
is used as heatsink example
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Package mechanical data ULN2065B, ULN2067B, ULN2069B, ULN2075B

7 Package mechanical data

In order to meet environmental requirements, ST offers these devices in different grades of
ECOPACK® packages, depending on their level of environmental compliance. ECOPACK®
specifications, grade definitions and product status are available at: www.st.com.
ECOPACK® is an ST trademark.
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ULN2065B, ULN2067B, ULN2069B, ULN2075B

Package mechanical data

I N [ N I N N B O I

Dim. mm fneh- OUTLINE AND
Min. | Typ. | Max. | Min. | Typ. | Max. MECHANICAL DATA
al | 051 0.020
B | 085 1.40 | 0.033 0.055
b 0.50 0.020
b1 | 0.38 0.50 | 0.015 0.020
D 20.0 0.787 /
E 8.80 0.346 ) Tmmﬂm
e 2.54 0.100
e3 17.78 0.700
F 7.10 0.280
| 5.10 0.201
L 3.30 0.130
PowerDIP-16
z 1.27 0.050
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Revision history

ULN2065B, ULN2067B, ULN2069B, ULN2075B

8 Revision history
Table 4. Document revision history
Date Revision Changes
12-Sep-2003 1 First release.
22-Jan-2009 2 Added Table 1 on page 1.
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Information in this document is provided solely in connection with ST products. STMicroelectronics NV and its subsidiaries (“ST”) reserve the
right to make changes, corrections, modifications or improvements, to this document, and the products and services described herein at any
time, without notice.

All ST products are sold pursuant to ST’s terms and conditions of sale.

Purchasers are solely responsible for the choice, selection and use of the ST products and services described herein, and ST assumes no
liability whatsoever relating to the choice, selection or use of the ST products and services described herein.
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