This product complies with the RoHS Directive (EU 2002/95/EC).

Photo IC Panasonic

PNA4U31F (Tentative)

Photodiode with ampilifier functions

For optical control systems

M Features
® Small package, x 52 speed

® Reflow soldering possible

B Absolute Maximum Ratings T,=25°C

Parameter Symbol Rating Unit
Operating supply voltage Vee 6 \Y
Power dissipation Pp 250 mW
Operating ambient temperature Topr -20to +70 °C
Storage temperature Te —40 to +85 °C

B Operatong Condition

Parameter Symbol Conditions Min Typ Max Unit
Operating supply voltage Vee 45 5.0 55 A%
Reference voltage Veer | V=50V 1.60 1.70 1.80 A%

M Electrical Characteristics T, =25°C+3°C, Vo =5.0 V, R = 10kQ, C; =20 pF, VR =300 Q

Parameter Symbol Conditions Min Typ Max Unit
Vsw2 CD | Gainl /Gain2 — Gainl 2.4 — Ve v
SW change voltage range - ) -
Vswi DVD | Gainl / Gain2 — Gain2 0 — 0.99 \%
Output offset voltage Vorr [VoP — VoN] No signal condition -20 0 20 mV

Drift of output offset voltage

by opera tlng supply vol tage #4 dVOFF / VCC [VOP - VoN], VCC =50V+05V -3 =5 0 mV/V
Drift of output offset voltage
e dVorr /T, | [VoP = VoNI, T, = 20°C to 70°C 25 — 25 pv/eC
by temperature
Maximum output voltage *> Vom [VoP — VoN] Max. Reference to GND 1.9 2.1 — \Y%
Gainl [VoP = VoN] A =780 nm 1.68 2.24 2.8 V/mW
Output sensitivity *+2 :
Gain2 | [VoP—VoN] L =650 nm 3.6 48 6.0 V/mW
Supply current Icc No signal condition — 26.0 29.9 mA
Gainl
. D120 log (Vo (fc MHZ) / Vo (1 MHZ)) =3 | & » — | MHz
Cutoff frequency feam) Gainz
ai
DVD 150 log (Vo (fe MHZ) / Vo (1 MHZ) =3 | 12 85 — | MHz
s CD | VoP—VoN=2V[p-pl, 10% to 90%, Gainl | — 7 9.5) ns
Rise time ™ t -
DVD | VoP - VoN =2 V[p-p], 10% t0 90%, Gain2 | — 6 (8.5) ns
Cw CD | VoP—VoN=2V[p-pl, 10% to 90%, Gainl | — 7 9.5) ns
Fall time **> t -
DVD | VP - VN =2 V[p-p], 10% to 90%, Gain2 — 6 (8.5) ns

Note) 1. Measuring methods are based on JAPANESE INDUSTRIAL STANDARD JIS C 7031 measuring methods for diodes.
2. *1: Standard voltage level; Vygr (Exclude output offset voltage)
*2: Limitation to the difference of sensitivity will be defined individually after confirmation, when it is necessary.
*3: Full saturation value
*4: Guarantee item on design.
*5: The numerical in parenthesis is design reference value.
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B Electrical Characteristics (Continued) T,=25°C+3°C, V=5.0V, R, =10kQ, C; =20 pF, VR =300 Q

Parameter Symbol Conditions Min Typ Max Unit
“ CD | VoP-VoN =2 V[p-p] at Gainl 200 300 — V/us
Slew rate SR -
DVD | VP - VN =2 V[p-p] at Gain2 200 300 — V/us
s CD | VoP—VoN=2V[p-p] at Gainl, +3% — 12 (15) ns
Settling time ™ toet -
DVD | VoP - VoN =2 V[p-p] at Gain2, £3% — 10 (14) ns
Mode selecting time teel Gain-high <> Sleep <> Low — 150 200 ns
Note) 1. Measuring methods are based on JAPANESE INDUSTRIAL STANDARD JIS C 7031 measuring methods for diodes.
2. *4: Guarantee item on design.
*5: The numerical in parenthesis is design reference value.
B Electrical Characteristics (Reference values for design) T,=25°C£3°C, Ve =5.0V, Vg =300 Q
Parameter Symbol Conditions Min Typ Max Unit
Load resistance Ry Terminated voltage =1.70 V 1 10 — kQ
Load capacitor Cp R =10kQ2 — 20 (40) pF
Note) Measuring methods are based on JAPANESE INDUSTRIAL STANDARD JIS C 7031 measuring methods for diodes.
B Block Diagram
SW 2
DVD 3.9 kQ
1 kQ Buffer  37.5Q 3
CD2 kO AWV Vour+
Vee LR RS
I Amp S E— Buffer 37.5Q 7
P ' Vour-
GND 4 DUMMY
516 3
R GAINI(CD) R GAIN2(DVD) Amp. IN
Via
VRi
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This product complies with the RoHS Directive (EU 2002/95/EC).

Panasonic PNA4U31F

B Package (Unit: mm)
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® Pin name
1: VCC 5: R GAIN1
2: SW 6: R GAIN2

3:Amp.IN  7: Vouro
4: GND 8: VOUT+
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Request for your special attention and precautions in using the technical information and
semiconductors described in this book

(1)If any of the products or technical information described in this book is to be exported or provided to non-residents, the laws and
regulations of the exporting country, especially, those with regard to security export control, must be observed.

(2)The technical information described in this book is intended only to show the main characteristics and application circuit examples
of the products. No license is granted in and to any intellectual property right or other right owned by Panasonic Corporation or any
other company. Therefore, no responsibility is assumed by our company as to the infringement upon any such right owned by any
other company which may arise as a result of the use of technical information described in this book.

(3)The products described in this book are intended to be used for standard applications or general electronic equipment (such as office
equipment, communications equipment, measuring instruments and household appliances).

Consult our sales staff in advance for information on the following applications:

* Special applications (such as for airplanes, acrospace, automobiles, traffic control equipment, combustion equipment, life support
systems and safety devices) in which exceptional quality and reliability are required, or if the failure or malfunction of the prod-
ucts may directly jeopardize life or harm the human body.

* Any applications other than the standard applications intended.

(4)[The products and product specifications described in this book are subject to change without notice for modification and/or im-
provement. At the final stage of your design, purchasing, or use of the products, therefore, ask for the most up-to-date Product
Standards in advance to make sure that the latest specifications satisfy your requirements.

(5)'When designing your equipment, comply with the range of absolute maximum rating and the guaranteed operating conditions
(operating power supply voltage and operating environment etc.). Especially, please be careful not to exceed the range of absolute
maximum rating on the transient state, such as power-on, power-off and mode-switching. Otherwise, we will not be liable for any
defect which may arise later in your equipment.

1 Even when the products are used within the guaranteed values, take into the consideration of incidence of break down and failure
mode, possible to occur to semiconductor products. Measures on the systems such as redundant design, arresting the spread of fire
or preventing glitch are recommended in order to prevent physical injury, fire, social damages, for example, by using the products.

(6)[Comply with the instructions for use in order to prevent breakdown and characteristics change due to external factors (ESD, EOS,
thermal stress and mechanical stress) at the time of handling, mounting or at customer's process. When using products for which

damp-proof packing is required, satisfy the conditions, such as shelf life and the elapsed time since first opening the packages.

(7)(This book may be not reprinted or reproduced whether wholly or partially, without the prior written permission of our company.
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