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Varioptic® Lenses

Corning® Varioptic® A-PE-25H Series Variable Focus Lens

Overview

A-PE-25H Series is based on Corning® Varioptic® A-25H liquid lens providing a fast and robust variable focus,
it is designed to compensate for temperature related variation using V-temp® feature and relieve customer from
calibration work. In addition, it embeds V-speed® response time optimization algorithm further accelerating the
liquid lens change from one optical power to another. Pre-implemented V-sweep® algorithm allows customer to
make linear change of the optical power of the variable focus lens with time. For opto-electrical information on
this lens, please refer to the A-25H Series Marketing Data Sheet (MADS).

Ordering Information

e Corning® Varioptic® A-PE-25HX-33 variable focus lens: Packaged A-25HX (X=0,1,9) with electronic board and
6-pin, 0.5 mm pitch straight flex cable with on-flex thermistor

Performance Summary

e 18 diopters dynamic range

e Lowwave fronterror, 30 nmtypical
e Embeds liquid lens driver, temperature sensor and microcontroller
e Integrate individual lens thermal calibration parameters
o Embedsresponse time optimization algorithm

e [2C/ RS 232 interface

Example of Applications

e Barcode readers, machine vision
e Medical imaging
e Biometrics

e |asers
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Mechanical Dimensions
Packaged Lens
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General Description Of The Board

The APE-25HX-YY electronic embeds a 32 bits microcontroller. The chip
contains V-Temp temperature compensation algorithm, V-Speed
response time optimization algorithm and individual lens thermal
calibration parameters.

Connector Pinout

Pin Number PCB I/O name
1 OUT_I12C_RS232_SDA_RX
2 NC
3 OUT_I12C_RS232_SCL_TX
4 NC
5 SWDIO
6 NC
7 BOOTO
8 NC
9 NC

10 NRST
11 NC
12 NC
13 NC
14 NC
15 NC
16 3,3V
17 NC
18 NC
19 NC
20 GND
21 NC
22 NC
23 NC
24 NC
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Notes:

(1) The many unused pin on J2 connector are designed forimproving PCB mechanical retention into
the customer SMT connector.

(2) Recommended connector for A-PE Series board is 24 pins ZIF connector 24FLT-SM2-TB(LF)(SN)
fromJST

(3) IN_pC_SDA RX/IN_pC_SCL_TX: Those pins can be used either in 12C or RS232,
for 12C pull-ups are already present on the board.

(4) R13 pull down resistor on pin 7(BOOTO0) and C2 decoupling capacitor on pin 10 (Reset) can be
optional depending of EMC conditions.

Absolute Maximum Ratings

Parameter Symbol Min Typ Max Unit Notes
Operating Temperature T -30 . 60 °C
Storage Temperature Tstg -40 .. 85 °C
Input Voltage Vin 2.8 3.3 3.6 Y

Important note:

Corning Varioptic Lenses and electronic boards are sensitive to electrostatic discharge (ESD). Use caution
when handling.
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Embedded Features

e V-Speed: Up to x5 faster compared to standard response time

e V-Temp: Up to x5 improvement on thermal stability

e V-Sweep: Driving profile of the liquid lens with linear change of the optical power of the lens with time,
allowing the user to take pictures while the lens is still moving with virtually no settling time . For more
information on this feature, please referto the A-PE-25H Technical Data Sheet (TEDS).

Register Definition

Fieldname | Bit | Description
Focus address: 0x0000
Foc [15:0] [15:0] | The focus value is a 16 bit integer corresponding to the following Vims
value :

Code 0x0000 = 24Vrms

Code 0xB3B0O = 70Vrms
Vims =N x 0.001 + 24 (in Volts)
where N = code from 0x 0000 to Ox B3BO

SW Version address: 0x0004
VER [7..0] Software version: this register indicates the version ofthe module
firmware.
V-temp address: 0x0028
V-temp_ON/OFF | BO This bit, if set, indicates V-temp feature is running
V-speed address: 0x0080
V-speed_ON/OFF | BO This bit, if set, indicates V-temp feature is running
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UART Protocol (RS5232)

Hardware settings

Baud rate 57 600 Bds
Parity No parity
Data length 32 bits
Number of stop bits 1 bit

Writing frame

[ STX | 0x37 | Add LSB | Add MSB | Nb data| Data 1 1| Data 1 2| ... [Data 2 1]... | Data n| CRC |
STX = 0x02
0x37 = Write command
Add_LSB

& Add_MSB = Address from first register to be written (if there are several datato write, the address will be
automatically incremented).

Nb_data=  Number of 32-bits words to be written
Data_1to n = Registers value
CRC = 1 control byte calculated as follow:
Sum of all bytes (STX, CDE, ADD, NB_DATA, DATA)

Ex:

0x02 | 0x37 | Ox03 | 0x00 | Ox01 | Ox12 | Ox34 | Ox56 | 0x78 | OXxCA

Response of the board if transmission is successful:

STX | 0x37 | ACK [ CRC
With ACK = 0x06

Response of the board if transmission is not successful:

STX | 0x37 | NACK | CRC
With NACK = 0x15

In this case the application should send again the same frame.
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Reading frame

STX | 0x38 | Add_LSB | Add_MSB | Nb_data | CRC

STX = 0x02
0x38 = Read command
Add_MSB

& Add_L SB = Address of the first register to be read (if more than one register, the address will be
automatically incremented).

Nb_data=  Number of 32-bits word to be read
CRC = 1 control byte calculated as follow:

Sum of all bytes (STX, CDE, ADD, NB_DATA, DATA)
Ex:

0x02 | 0x38 [ 0x03 | 0x00 [ 0x01 0xB5

Response if transmission is successful:

STX | 0x38 | Data_1 | Data 2| Data_3| Data_4 | CRC

Response if transmission is not successful:

STX | 0x38 | NACK | Ox15
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[2C Protocol

Maximum frequency of SCL is 400 KHz.
The lens is a slave device, its address is 0x30 for writing and 0x31 for reading.

Writing frame

To write to the device, the master generates a START condition and then transmits the slave address with the
R/W bit set to zero, followed by at least one data byte. The 2-firstdata byte is the register address, which
determines which register is to be written. The device asserts an ACK on SDA if a valid register address is
detected. 32 bits datareceived after the register address goes into the selected register. For e ach additional 32
bits word received from the master, the device auto-increments the register address. After all bytes are written,
the master generates a STOP condition. The following examples shows a single -register 12C write.

Address = 0x30 0= Write Register address = 0x0004

A v A
N

S_»OOl 1 10]0f[O0]O0]A

A 4

Register address 0x0004 Register 0x0004 Write data
AN —
~ — —~ ~ —~
0 0 0 0 0 0 0 0 A » D7 [ D6 | D5 | D4 | D3 | D2 [ D1 | DO [ A

Reaqister 0x0004 Write data Reaister 0x0004 Write data
A _A—

—»(D15 D14 (D13 |D12|D11|D10| DO | D8 | A [—|D23|D22|D21|D20|(D19|D18|D17|D16| A [—

Reaqister 0x0004 Write data
A

— [D31|D30|D29 (D28 |D27 (D26 |D25[D24| A P

I:I From masterto slave I:I From slave to master
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Reading frame

To read fromthe device, the master generates a START condition and then transmits the slave address with
the R/W bit set to zero. The master then sends the registers address to be read. After the device asserts an
ACK on SDA, the master sends a repeated START condition followed by the slave address with the R/W bit
setto one. The device then sends an ACK followed by the bytes contained in the register. The device auto
increments the register address, and, if the master asserts an ACK, the device sends the next bytes. To end
the read transaction, the master must generate a NACK followed by a STOP condition.

0= Write Register address = 00001
Address = 0x30 g
— — — — —h— —
S | 0 0 1 1 0 0 0 0 A - 0 0 0 0 0 0 0 1 A
Register address = 00001 Address = 0x31 1= Read
e
'S ™ ,..-—-"--—+-...
» 0 0 0 0 0 [0 0 0 A g > 0 0 1 1 0|0 0 1 A _’
Register 00001 read data
D7 D6 (D5 | D4 | D3 |DZ2 |D1 DD i} D135 D14 D13 | D12 | D11 | D10 | D09 D0S | A _’
023|022 D21 | D20 | D19 | D18 |7 | D16 | NA
» D31 D30 | D29 | D25 D27 | D26 | D25 D24 NJ'-"._..F'
I:I From master to slave I:I From slave to master

Corning reserves the right to change its product specifications at any time without notice. Please ensure youhave the latest applicable specification
before purchasing a Coming product. It is customerresponsibility to determine the suitability of Corning’s product to its own application. Coming does
not provide any warranty of merchantability or fitness for a particular purpose. Product specifications are available upon request at

varioptic@corning.com.
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