Absolute Maximum Ratings (Ta=25°C)

Parameter Symbol Min. Max. Units Conditions
Supply Voltage Vcc 0 45 Vv

Input Logic Voltage Vi 0 45 Vv

Reflow Soldering Temperature 260 °C

Recommended Operating Conditions

Parameter Symbol Min. Max. Units Conditions
Operating Temperature Ta -40 105 °C

Storage Temperature Ts -40 125 °C

Supply Voltage Vcc 24 3.6 Vv

Electrical & Optical Specifications (Ta=25°C)

Parameters Symbol Minimum Typical Maximum Units Conditions
Input
Logic High Voltage, LEDON Vi 1.6 Vcc \
Logic High Voltage, ENB Vi 1.4 Vcc \ ForVcc =24V
1.5 Vcc \ For 2.4V < Vcc <3V
1.7 Vcc \ For 3V <Vcc<3.6V
Logic Low Voltage, LEDON ViL 0 0.3 Vv
Logic Low Voltage, ENB ViL 0 0.3 Vv
Logic High Input Current, LEDON |y 0.1 1 uA V=V
Logic High Input Current, ENB IiH 0.1 1 A V=V
Logic Low Input Current, LEDON I 0.1 1 WA Vi<V
Logic Low Input Current, ENB m 0.1 1 WA Vi<V
Shutdown Current Isp 0.3 1 MA Vcc=3V, ENB=3V
Idle Current lcc 500 650 MA Vcc=3V, ENB=0V
Output
Digital Output VoL 0 0.3 Vv IpouT(Low) = 2MA, Vcc =3V
Rise Time(DOUT) TR 1 us Vce =3V, R2 = 10kQ), Frequency = 10kHz
Fall Time(DOUT) T 1 us Vcc =3V, R2 = 10kQ), Frequency = 10kHz
Transmitter
Rise Time (LEDA) Tr 40 ns Vcc =3V, I gp = 120mA, Freq = 10kHz
Fall Time (LEDA) Tr 40 ns Vcc =3V, ILep = 120mA, Freq = 10kHz
Max I gp Pulse Width Max-PW 120 Us Vcc=3V, ENB=0V
ILep Pulse Current ILeD 120 300 mA Vcc=3V,R1 =10Q
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Electrical & Optical Specification (continued)

Parameters Symbol Minimum Typical  Maximum Units Conditions
Receiver

Photodiode input current (PD) IpD 0 3 MA

Current Gain IpFiLT/IPD 20 times Vcc=3V

Hysterisis Comparator

Hysterisis VHys 40 mV Vce= 3.0V

Threshold voltage VTH 655 mV Vce=3.0V

Sunlight Cancellation

DC Current, PD Ibc 100 MA Vce= 3.0V
APDS-9700 pin-out and I/0 Configurations 1/0 Pins Configuration Table
PIN#1 i ipti
PN . Pin Symbol Type Description
| 1 LEDON Digital LED Driver Input
i I/P LEDA will turn off when LEDON is
Pin1 [T @ i {271 pins stuck in high state for > Max-PW
P ! e . 2 ENB Digital Power Down Enable
- '_“."_-_-_l_-_-_":': _Pin7 I/P ENB =0 Normal mode operation
Pin3 [""77% | 71 pine ENB =1 Shut down mode
pina [ | 1 pins 3 DOUT Digital  Digital Output
i """ o/P An open drain output that requires
1 a pull-up resistor of recommended
! value 10k Q
. DOUT = Low when VppiT > VTH
Figure 1. APDS-9700 pin-out and 1/0 Configurations DOUT = High when Vpgiit < VTH
4 GND Ground  Ground
5 PD Analog  Photo-Detector Input Connect
I/P to Cathode of photo-detector

(proximity sensor)

6  PFILT Analog  Analog Output

O/P Connect to integration circuit
(R3 &CX3)
7 LEDA Analog  LED Driver Output
O/P Connect to Anode of LED

(proximity sensor)
LEDA will turn off when LEDON is
stuck in high state for > Max-PW

8 VCC Supply  Voltage Supply
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Application Circuit for APDS-9700

Vio

R2
PWM/ LEDON 1 g | Ve _ 20
GPIO o I I

ENB K -

MCU APDS-9700 R3

DouT PFILT

GPI0 | 3 6
a3 -
GND PD
4 5 . 'Avago
ADC | Proximity Sensor
A

Reflective Object

Figure 2. Typical Application Circuit for APDS-9700

Recommended Avago Proximity Sensor  Description

HSDL-9100 Integrated Reflective Proximity Sensor
Component Recommended Values ( with HSDL-9100)
R1 10Q

R2 10k Q

R3 100k Q to 500k Q

X1 100 nF £ 20% X 7R, Ceramic,

X2 6.8 UF + 20%, Tantalum

CX3 3.3 nF £20% X 7R, Ceramic
4
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APDS-9700 Block Diagram

O
(1) LEDON Stuck High (7) LEDA
Protection
Sunlight
Cancellation § R1
(5)PD
L \ 4
TIA -1 Avago
Vyo *‘\\ ‘/_V_ Proximity Sensor
PIN —— — 1B
R2 (6) PFILT l
V-1 CONVERTER X3 R3
(2) ENB
(3) DOUT _ ) =
Hysteresis
Comparator
(4) DOUT

Figure 3. APDS-9700 Block Diagram
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APDS-9700 Typical Timing Waveforms

Vec

ENB

LEDON

«—>
>50ns !

PFLIT

pout

Note:

Pulses at LEDON can only be activated at least 20us after ENB turn from high to low.

Figure 4. APDS-9700 Typical Timing Waveforms
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APDS-9700 Performance Charts (Typical Conditions)
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Figure 5. Normalized ILED Vs Ve (T=25 °C, R1=10Q)
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Figure 7. Normalized ICC Idle Vs Ve (T=25°C)
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Figure 9. Normalized 1CC SD VS VCC (T=25°C)
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APDS-9700 Package Dimensions

YWW
L.L
|
|

Pin#11D On Top N

2 3 4
TOP VIEW
2
=}
S SIDE VIEW
1.20
0.40 °
DEDBRD
<1
2 N
]
5] [ RNG
0.35 X 45°
0.125 (x4)
0.25 (x8)
0.25 (x6)
BOTTOM VIEW

Dimensions in mm. Tolerance £0.1Tmm

Figure 11. Package Outline Dimensions and land patterm
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Marking Information

The unit is marked 'YWW LL on the chip.
Y = Year (Last digit of the year)

WW = work week (1-54)

LL = Lot number (01-99)
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Recommended Minimum Land pattern and Keep-out Keep-out Area Recommendations:

Area 1. Area of Solder Land pattern = 2.3mm x 2.1mm
o 2. Module placement tolerance & keep out on each side
S s with no lead = 0.55mm & keep out on each side solder
lead = 0.8mm
Bt el el e 3. Keep-outarea=3.9mm x 3.2mm
I BH
| |
| |
[N 1 1 A
s \ & N
o
|
igaliidiice
0.25 0.25
05 ——
2
SOLDER LAND PATTERN

Dimension in mm. Tolerances +0.1mm

Figure 12. Recommended Minimum Land pattern and Keep-out Area

APDS-9700 Tape Dimensions
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Figure 13. APDS-9700 Tape Dimensions

9

Downloaded from AFFOW.Com.

\\ @1.00+0.25

254 +0.02

—

it

0.75+0.10 2.30+0.10

K. B. ALL DIMENSIONS IN mm.


http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com

Reel Drawings

XXX-REPRESENTS SUPPLIERS'S

LOGO OR NAME (OPTION)

TEXT HEIGHT: 6.25mm HIGH

X 1.6mm WIDE (EMBOSSED LETTERS)

Al YNy Y ol
1200
“" U 01 3.00 -':g:;g
SLOT 180° APART SEE DETAIL“ B —
2 PLACES . .
( ) ‘ 920.2 MIN.//F\ PAN
\ ~_
FRONT SIDE DETAIL“B
SCALE: 1:3
150
450
—r\ 14.40 MAX.
R5.20
45° — \ « 55.00£0.50 — =it — 179.00 +£0.50
EMBOSSED RIBS
RAISED 0.25mm
WIDTH 1.25mm 951.20 +0.30
+1.50
916430 +0.30 8.40 707

6179.00 + 0.50
BACKVIEW

Figure 14. Reel Dimension Drawing

APDS-9700 Packaging

All APDS-9700 options are shipped in ESD proof package.
This part is compliant to JEDEC MSL1.

10
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Recommended Storage Conditions

Storage The units in tape and reel are recommended

Temperature  to be keptin a controlled climate
environment, with temp at 25 +5/-10°C and
relative humidity at 55 +/-15%.

Time from This part is compliant to JEDEC MSL-1

unsealing to (unlimited floor life at < 30'C / 85%RH)

soldering
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Recommended Reflow Profile

55 \R3 MAX 260C .
230 / \
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S 200 o
g 180 R2 / 60;@(1:09059(
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S 120t R1
=
~ 80
25
) 50 100 150 200 250 300
P1 - P3 P4 t-TIME
HEAT SOLDER PASTE DRY SOLDER C0OL DOWN (SECONDS)
uP REFLOW

Figure 15. Recommended Reflow Profile

The reflow profile is a straight-line representation of a
nominal temperature profile for a convective reflow sol-
der process. The temperature profile is divided into four
process zones, each with different AT/Atime temperature
change rates or duration. The AT/Atime rates or duration
are detailed in the above table. The temperatures are
measured at the component to printed circuit board con-
nections.

In process zone P1, the PC board and APDS-9700 pins are
heated to a temperature of 150°C to activate the flux in
the solder paste. The temperature ramp up rate, R1, is lim-
ited to 3°C per second to allow for even heating of both
the PC board and APDS-9700 pins.

Process zone P2 should be of sufficient time duration (100
to 180 seconds) to dry the solder paste. The temperature
is raised to a level just below the liquidus point of the sol-
der, usually 200°C (392°F).

Process zone P3 is the solder reflow zone. In zone P3, the
temperature is quickly raised above the liquidus point of

For product information and a complete list of distributors, please go to our web site:

Avago, Avago Technologies, and the A logo are trademarks of Avago Technologies in the United States and other countries.
Data subject to change. Copyright © 2005-2010 Avago Technologies. Al rights reserved.
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solderto 255°C (491°F) for optimum results. The dwell time
above the liquidus point of solder should be between 20
and 40 seconds. It usually takes about 20 seconds to as-
sure proper coalescing of the solder balls into liquid solder
and the formation of good solder connections. Beyond a
dwell time of 40 seconds, the intermetallic growth within
the solder connections becomes excessive, resulting in
the formation of weak and unreliable connections. The
temperature is then rapidly reduced to a point below the
solidus temperature of the solder, usually 200°C (392°F),
to allow the solder within the connections to freeze solid.

Process zone P4 is the cool down after solder freeze. The
cool down rate, R5, from the liquidus point of the solder to
25°C (77°F) should not exceed 6°C per second maximum.
This limitation is necessary to allow the PC board and
APDS-9700 pins to change dimensions evenly, putting
minimal stresses on the APDS-9700.

It is recommended to perform reflow soldering no more
than twice.

www.avagotech.com

AvaGo

TECHNOLOGIES
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