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CONFIDENTIAL REFERENCE

[Applications]
For the following consumer and industrial applications
-Light source for 3D sensing
-Light source for gesture recognition
-Light source for distance measuring of VR, AR equipment
-Light source for infrared camera

[Part number]

VC-04-92-110-085

L Diffuser FOV *See tablel
VCSEL junction 1 : Single junction, 2 : Double junction
Peak wavelength 8 : 850nm, 9 : 940nm

Product code 04 : Driver in package, Stack VCSEL

<Tablel: Diffuser Lineup>

last six digits| Diffuser FOV(HxV)
047-041 47°x41°
060-045 60°x45°
072-055 72°x55°
090-070 90°x70°
110-085 110°x85°
140-095 140°x95°

CAUTION

During operation, laser light is emitted from the laser diode.

If the laser light or its reflected light enters the eye, it may cause eye damage or blindness.

Eye damage or blindness may result.

-Do not look directly into the laser beam.

-Do not look directly or indirectly into the laser beam.

Removing the diffuser at the top of the package is dangerous as it exposes the laser beam directly to the outside.
Never remove the diffuser.

The diffuser may also come off if it is subjected to a large impact.

Even when using a diffuser, adjust the power supply voltage and duty cycle to obtain IEC 60825-1 Class 1 level
output.

/\ WARNING
A WARNING
AVOID EXPOSURE TO BEAM

-This product emits strong infrared laser light when lit.

-Do not look directly at the product while it is lit as this may cause eye damage.

-Please take sufficient safety measures in your equipment equipped with this productin
order to prevent light leakage, etc., from affecting the human body.
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[Absolute Maximum Ratings]

Symbol Parameter/Conditions Min. Max. Unit
Tstg |Storage temperature -20 110 C
Ts |Operating temperature -20 85 C
Tj  |Junction temperature - 125 C
Vddp |Voltage at VDDP1,2,10 -0.3 6.5 \
Vin _ |Voltage at input terminal -0.3 VDD+0.3 V
Vanode |Voltage at VCSEL anode - 12 V
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[Pin configuration]
Pin No Pin Name Function
0 EP Thermal pad and ground
15pin | 23pin 1 ISET Current control voltage
' Positive LVDS input and
LI LI L' LI '-|-| I—I I—l LI LI 2 LVDS_P TTL switching input
1 Negative LVDS input
14pin [ ' 1 24pin 3 LVDS_N and TTL/LVDS input selector
| 4 GND Ground
] i C 5 GND Ground
| 6 PD Photo diode voltage input
3_“ 1 0 ép ‘_E 7 ERR Error monitor output (open drain)
| 8 SLEEP Switching operation on/off
: d E 9 VDDP10 |Internal circuit power supply
10pin | 28pin 10 VDDP1 Driver power supply
i : : ) E . 11 GND Ground
12 GND Ground
aonnnonnn 15 JoNo[Ground
api | Ioi 14 GND Ground
P pin 15 LDK_MON [VCSEL cathode voltage monitor
16 ANODE VCSEL anode power supply
17 ANODE VCSEL anode power supply
Bottom View 18 ANODE VCSEL anode power supply
19 ANODE VCSEL anode power supply
20 ANODE VCSEL anode power supply
21 ANODE VCSEL anode power supply
22 ANODE VCSEL anode power supply
23 NC No connection
24 GND Ground
25 GND Ground
26 GND Ground
27 GND Ground
28 VDDP2 Driver power supply
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[Optical characteristics]

Parameter Symbol Conditions MIN TYP MAX Unit
Foward voltage Vf If=4A* 2.7 4.1 5.5 V
Optical output power Po If=4A* 4.5 6.1 7.7 W
Peak wavelength Ap If=4A* 929 941 953 nm

— 47x41 —

— 60x45 —
Field of view at FWHM |FOV(HxV)|  If=4A* — 72X35 — deg

— 90x70 —

— 110x85 —

— 140x95 —
ﬂi‘;f:ggi:rzh'ﬁ ANp/ AT — — | 0.070 —  |nm/c
Thermal resistance Rj-s Ts point — 18 — CT/W

*Viset = 5V. Pulse width = 100us. Duty Cycle2%. Ta = 25C

[Optical output power control]

Vdd = 5V, Pulse width = 20ns, Duty Cycle0.2%, Ta = 25C

Optical output power vs Viset
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CAUTION

During operation, laser light is emitted from the laser diode.

If the laser light or its reflected light enters the eye, it may cause eye damage or blindness.

Eye damage or blindness may result.

-Do not look directly into the laser beam.

-Do not look directly or indirectly into the laser beam.

Removing the diffuser at the top of the package is dangerous as it exposes the laser beam directly to the outside.
Never remove the diffuser.

The diffuser may also come off if it is subjected to a large impact.

Even when using a diffuser, adjust the power supply voltage and duty cycle to obtain IEC 60825-1 Class 1 level
output.
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[Light distribution (FOV) ] 1

If = 4.0A. Viset = 5V. Pulse width = 100us. Duty Cycle2%. Ta = 25C i’l
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[Electrical characteristics]
Parameter Symbol Conditions MIN TYP MAX Unit
. L Vanode=7V,Iset=1.5V
Optical output rise time Tr 10%-90% 1 ns
. . Vanode=7V,Iset=1.5V
Optical output fall time Tf 10%-90% 1 ns
Supply voltage in VDDP1,2,10 Vdd |VDDP1 P2 P10 input 4.5 5 5.5 Vv
Supply voltage in ANODE Vanode 6.3 7 9 V
) VDD=5V, SLEEP=Hi (Open) .
Current consumption Ivdd LVDS/TTL = OFF 10 20 mA
. VDD=5V, SLEEP=Lo (Sleep) .
Current consumption Ivdd LVDS/TTL = OFF 0.2 0.4 mA
Current control Viset |Iset input 1.4 — 5.5 V
Operating Input Frequency Fop — — 100 MHz
Threshold voltage LVDS to TTL Vsif  |LVDS_N input Vdd-0.3| vVdd-0.2 — V
Termination resistor = 100Q
LVDS common mode voltage Vcom LVDS P, LVDS N input 0.2 2.2 \%
. Termination resistor = 100Q
LVDS input H Vivdsh LVDS P input 100 175 mV
. Termination resistor = 100Q
LVDS input L Vivdsl LVDS N input -175 -100 mV
Propagation delay Tskw |LVDS/TTL—>VIdk — 5 — ns
TTL input threshold voltage Hi Vhttl [LVDS_N=VDD 2 — — V
TTL input threshold voltage Lo Vittl  [LVDS_N=VDD — — 0.8 V
Note 1) Includes Vf measurement error of £2%.
Note 2) Measurement error of optical output Po £2.6% is included.
Note 3) Includes measurement error of peak wavelength Ap £0.4 nm.
[Safety function]

Parameter Symbol Conditions MIN TYP MAX Unit
Overcurrent detection Iocpeak |Duty=50% — 32 — A
Overcurrent detection delay Toc — — 10 us
Optical output detection Hi
(Threshold voltage error to Vpdhi [PD voltage input Duty=40% 0.7 0.75 0.8 \%
normal)

Optical output detection Lo

(Threshold voltage normal to Vpdlo |PD voltage input Duty=40% | 0.23 0.25 0.27 \Y,
error)

Thermal shut down on Toff 130 150 170 C
Thermal shut down off Ton 120 140 — C
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[Typical application circuit(LVDS)]
ANODE
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[Precautions with regard to product use]

(1) This document is provided for reference purposes only so that CITIZEN ELECTRONICS' products are used as intended.
CITIZEN ELECTRONICS neither makes warranties or representations with respect to the accuracy or completeness of the
information contained in this document nor grants any license to any intellectual property rights or any any other rights of
CITIZEN ELECTRONICS or any third party with respect to the information in this document.

(2) All information included in this document such as product data, diagrams, charts, is current as of the date this
document is issued.

Such information, however, is subject to change without any prior notice.

Before purchasing or using any CITIZEN ELECTRONICS' products listed in this document, please confirm the latest
product information with a CITIZEN ELECTRONICS' sales office, and formal specifications must be exchanged and signed
by both parties prior to mass production.

(3) CITIZEN ELECTRONICS has used reasonable care in compiling the information included in this document, but CITIZEN
ELECTRONICS assumes no liability hatsoever for any damages incurred as a result of errors or omissions in the
information included in this document.

(4) Absent a written signed agreement, except as provided in the relevant terms and conditions of sale for product, and
to the maximum extent allowable by law, CITIZEN ELECTRONICS assumes no liability whatsoever, including without
limitation, indirect, consequential, special, or incidental damages or loss, including without limitation, loss of profits, loss
of opportunities, business interruption and loss of data, and disclaims any and all express or implied warranties and
conditions related to sale, use of product, or information, including warranties or conditions of merchantability, fitness for
a particular purpose, accuracy of information, or no infringement.

(5) Though CITIZEN ELECTRONICS works continually to improve products' quality and reliability, products can
malfunction or fail. Customers are responsible for complying with safety standards and for providing adequate designs
and safeguards to minimize risk and avoid situations in which a malfunction or failure of a product could cause loss of
human life, bodily injury or damage to property, including data loss or corruption.

In addition, customers are also responsible for determining the appropriateness of use of any information contained in this
document such as application cases not only with evaluating by their own but also by the entire system.

CITIZEN ELECTRONICS assumes no liability for customers' product design or applications.

(6) Please contact CITIZEN ELECTRONICS' business planning division if you have any questions regarding the information
contained in this document, or if you have any other inquiries.

/\ WARNING
& WARNING
AVOID EXPOSURE TO BEAM

-This product emits strong infrared laser light when lit.

-Do not look directly at the product while it is lit as this may cause eye damage.

-Please take sufficient safety measures in your equipment equipped with this product in
order to prevent light leakage, etc., from affecting the human body.
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