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ULN-3332M AND ULN-3333M
MULTICHANNEL OPTOELECTRONIC SWITCHES

ULN-3332M AND ULN-3333M
MULTICHANNEL OPTOELECTRONIC SWITCHES

FEATURES (Each Channel)

@ Photodiode with
0On-Chip Amplifier
On-Chip Comparator with Hysteresis
On-Chip Output Driver
ON-Chip Voltage Regulator
@ Sensitive Switch Points
@ Accurate Element Placement
@ Qperation to 30 kHz

Sprague ULN-3332M and ULN-3333M optoelec-
tronic switches provide multichannel light detection
and low-level signal processing in a single eight-lead
package. These monolithic integrated circuits, re-
quiring no external components, meet the need for
accurate cost-effective light-sensing devices. Their
high sensitivities and narrow switch point ranges
make them ideal devices for use in optical encoding
applications.

Each optoelectronic IC includes a 30-mil by 30-
mil photodiode, a high-gain current amplifier, a com-
parator with 13 percent hysteresis, an output driver
stage, and a voltage regulator. Each channel turns
ON as the illumination of the photodiode falls below
55 pW/cm?at 880 nm. An internal latch provides hys-

TYPICAL TRANSFER CHARACTERISTICS

Dwg No.A-11.128

FUNCTIONAL BLOCK DIAGRAM
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teresis. The output turns OFF when the illumination
surpasses the turn-ON threshold by typically 13 per-
cent. The ULN-3332M has two channels, while the
ULN-3333M offers three channels. These devices
also have a low-power analog output per channel for
phase detection.

Each channel in the ULN-3332M and the ULN-
3333M have buffered open-collector outputs for cur-
rent-sink applications. Typical loads include incan-
descent lamps, LED’s sensitive relays, and
microprocessor inputs. Both devices are supplied in
a miniature, clear plastic, eight-lead dual in-line

>8_ package.
¢
3 v ABSOLUTE MAXIMUM RATINGS
5 SUPPlY VOItage, Vec. « v v v v veeneenenniisenannnn 15V i
3 OULPUL VOIBEE, Vour + + « v v v v eveeeeeeenenneneenns 15V |
Output Current, dogr ~ .o oo v v 25mA
JLLUMINATION, E Operating Temperature Range, Ty . ... ... —40°Cto +70°C
Storage Temperature Range, Ts ......... —55°C to +110°C
!
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ULN-3332M AND ULN-3333M
MULTICHANNEL OPTOELECTRONIC SWITCHES

ELECTRICAL CHARACTERISTICS at T, = +25°C, Vc = 6.0V, A = 880 nm (Each Channel)

Limits

Characteristic Symbol Test Conditions Min. Typ. Max. Units
Supply Voltage Range Vee 4.0 6.0 15 v
Supply Current [ -— 40 8.0 mA
Light Threshold Level Eox Output ON 45 55 65 pW/em?

Eger Output OFF — 62 — pW/om?
Hysteresis AE (Eger — EonV/Eaee 10 13 16 %
Analog Output Vou E=<Eg —_ 22 — wV/pWicm?
Analog Output Voltage Range Vo 0 — 2.1 v
Output ON Voltage Voot logr = 15mA — 300 500 mv

loor = 25 mA — 500 800 mV

Output OFF Current lowr Vour = 15V — —_ 1.0 pA
Output Fall Time t 90% to 10% — 200 500 ns
Output Rise Time 4 10% to 90% —_ 200 500 ns

PINOUT
Device Type
Pin # ULN-3332M ULN-3333M
1 Analog Out 1 Digital Out 1 .
2 - Digital Out 1 Analog Out 2 i
3 GND 2 Digital Qut 2 !
4 Analog Out 2 Analog Qut 3 ;
5 Digital Out 2 Digital Out 3 i
6 No Connection Vee
7 Vee GND
8 GND 1 Analog Out 1
i
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RELATIVE SPECTRAL RESPONSE

SATURATION VOLTAGE IN mV
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RELATIVE SPECTRAL REPSONSE AT T, = +25°C
AS A FUNCTION OF WAVELENGTH OF LIGHT
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|
ULN-3332M AND ULN-3333M |
MULTICHANNEL OPTOELECTRONIC SWITCHES i

PROPAGATION DELAY )
AS A FUNCTION OF LIGHT LEVEL
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LIGHT-THRESHOLD CHANGE .
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ULN-3332M AND ULN-3333M
MULTICHANNEL OPTOELECTRONIC SWITCHES

SENSOR CENTER LOCATIONS
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