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Alt- | Ctrl- | ASCII | Filter Wheel
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000000000000000000000000

000000000000000000000000

00000000000000000

000000000000000000000000

000000000000000000000000

000000000000000000000000

000000000000000000
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00000000000000000000000

00000000000000000

00000000000000000

i

-
.

000000000000000000000000

AAAAAAA
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000000000000000000000000

15 | 00010101 |Alt-0021 ~U | (NAK)

000000000000000000000000

000000000000000000000000

18 [ 00011000 |Alt-0024| ~X | (CAN)

MMMMMMMMMMMMMMM

AR

.
.

20 | 00100000 [Alt-0032] space

24 | 00100100 Alt:0036 $

25 | 00100101 [Alt-0037] | %

28 | 00101000 Alt:0040 (

29 |[oo101001 [Alt-0041] | )

z:zzii -

33 | 00110011 Alt:0051 3

34 | 00110100 [Alt-0052] | 4
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Alt- trl- | ASCII | Filter Wheel
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00000000000000000

64 | 01010100 [Al-0100] | d

65 | 01010101 [Alt-0101] | e

66 | 01010110 [Alt-0102] | f

67 | 01010111 Alt-0103
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1
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111 | 6F | 01011111 /
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NOTE 2:The Lambda 10-B supports only one filter wheel (Wheel A). Therefore, Bit 7 should always be set to 0.

NOTE 3: The “ASCII def./char.” column for codes 128 through 255 (80 through FF hex) is left blank, since there are no

ASCII character definitions for the codes in this range. However, many computers and operating systems do support
characters within this range, although there is no single standard across all platforms. Furthermore, many operating

systems, such as Microsoft Windows and Apple Mac OS X, have several “code pages” (character sets), many of which are
country/language specific, from which the user can select. Therefore, this part of the table is left blank - if you wish, you

may write in the characters defined in the character set you use on a regular basis.

Table 2. Filter command structure.

Functional Bit Groups
Byte Bit # 7 6 5 4 3 2 1 0
Group Wheel Speed Filter Position
Group Bit # 0 2 1 0 3 2 1 0
Decimal Group
Values 0 0-7 0-9
Hexadecimal
Group Values 0 0-17 0-9
Binary Group 0 000 - 111 0000 - 1001
Values

Encoding filter wheel commands into a single byte (all numbers are in decimal):

(speed * 16) + position = command byte

... where speed = 0 through 7 and position = 0 through 9. The Wheel Bit is not included in the
formula because in the Lambda 10-B it is always set to 0 (Wheel A).

Table 3. “Get Status” command return data in a “Wheel & Shutter” configuration.

Total
Num.
Bytes

Category

Byte
Offset

Sub Category

Value
(Decimal,

hexadecimal,
& binary)

Description

5or
6*

Command echo

204
CC
11001100

“Get Status” command echoed back.

Filter wheel
state

Wheel, Speed
and Position

0
0
0XXX XXXX

Filter Wheel (Bit 7): Always 0 for Wheel
A.

0-7
N/A
x000 xxxx —
x111 xxxX

Speed (Bits 6,5, & 4): 0 - 7.

0-9
0-9
xxxx 0000 —
xxxx 1001

Position (Bits 3,2,1, & 0): 0-9

Error or no
filter wheel
installed

10
0A
00001010

Either no filter wheel is installed or there
is an error on the 15-pin wheel port.
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Total| Category Byte | Sub Category Value Description
Num. Offset (Decimal,
Bytes hexadecimal,
& binary)
170 The shutter is in the open state.
Open AA
10101010
Shutter . 171 The open state of the shutter is
open/closed 2 Open ‘s‘Fate 18 AB conditional upon the movement of the
state conditional 10101011 [filter wheel.
172 The shutter is in the closed state.
Closed AC
10101100
219 Indicates that no SmartShutter is
SmartShutter DB connected. Either no shutter is connected
not connected 11011011 [or @ Vincent shutter is connected.
220 Indicates that the SmartShutter is in fast
Fast mode DC mode.
3 11011100
221 Indicates that the SmartShutter is in soft
SmartShutter Soft mode DD mode.
mode 10111011
(1 or 2 bytes) 222 Indicates that the SmartShutter is in
Neutral l-density mode.
Density mode DE neutra Y
10111100
Number of microsteps (1 — 144) for
Number of 1-144 meutral density mode.
(4)* microsteps ff)r 01-90 |NOTE: The number of neutral density
neutral density| 00000001 - microsteps is present at this byte offset
mode. 10010000 (only if Shutter A Mode is set to Neutral
Density (Offset 3 = 222 (0xDE)).
13
1:::1;1;:1:?: ?5())5 0D IASCII CR (carriage return).
00001101

* NOTE: The length of the status data structure when the Lambda 10-B is in the “Wheel &
Shutter” configuration is 5 or 6 bytes depending on whether or not a SmartShutter is connected
and, if connected, what mode is it in. If no SmartShutter is installed or if the SmartShutter Mode

is not Neutral Density, then the length of the data is 5 and ends with the return data terminator at

Offset 4. If a SmartShutter is connected and its mode is set to Neutral Density, then the level of
neutral density (1-144 microsteps) is present at Offset 4 and the return data terminator is moved

to Offset 5.
Table 4. “Get Status” command return data in a “Dual-SmartShutter” configuration.

Total| Category Byte | Sub Category Value Description

Num. Offset (Decimal,

Bytes hexadecimal,
& binary)

8.9 204 “Get Status” command echoed back.

Or’ 1 6 Command echo| 0 CcC
11001100
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Total| Category Byte | Sub Category Value Description
Num. Offset (Decimal,
Bytes hexadecimal,
& binary)
170 Shutter A is in the open state.
Open AA
10101010
Shutter A . 171 The open state of Shutter A is conditional
open/closed 1 Ocl())ilcliistgifleais AB upon the movement of the filter wheel.
state 10101011
172 Shutter A is in the closed.
Closed AC
10101100
186 Shutter B is in the open state.
Open BA
Shutter B 10111010
open/closed 2 —
state 188 Shutter B is in the closed state.
Closed BC
10111100
SmartShutter 219 Indicates that no Smar.tShutter is .
A not DB connected to Por.t A. Either no §hutter is
connected 11011011 connected or a Vincent shutter is
connected.
220 Indicates that SmartShutter A is in the
Fast DC fast mode.
3 11011100
221 Indicates that SmartShutter A is in the
Soft DD soft mode.
Shutter A 10111011
mode 222 Indicates that SmartShutter A is in the
(SmartShutter Neutral DE neutral-density mode.
only) Density 10111100
) Deyice A 011 Designates Shutter A
designator 00000001
A third byte contains the number of
Number of 1-144 |microsteps (1 — 144).
5 microsteps for| 01-90 [NOTE: The number of neutral density
Neutral 00000001 - [microsteps is present at this byte offset
Density 10010000 (only if Shutter A Mode is set to Neutral
Density (Offset 3 = 222 (0xDE)).
SmartShutter 219 Indicates that no Smar'tShutter is '
B not DB connected to Por.t B. Either no §hutter is
connected or a Vincent shutter is
connected 11011011
Shutter B connected.
Mode 220 Indicates that SmartShutter B is in the
(SmartShutter bor6 Fast DC fast mode.
only) 11011100
221 Indicates that SmartShutter B is in the
Soft DD soft mode.
10111011
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Total| Category Byte | Sub Category Value Description
Num. Offset (Decimal,
Bytes hexadecimal,
& binary)
222 Indicates that SmartShutter B is in the
geut?tal DE neutral-density mode.
ensity 10111100
. 2 Designates Shutter B
Device B
6or7 designator 02
& 00000010

Number of microsteps (1 — 144) for
Number of 1-144 |Neutral Density.
microsteps for 01-90 |NOTE: The number of neutral density

Tors Neutral 00000001 - microsteps is present at this byte offset
Density 10010000 (only if Shutter B Mode is set to Neutral
Density (Offset 5 or 6 = 222 (0xDE)).
13
Rt'::;zlrll;:a:: 7 % ot 0D IASCII CR (carriage return).
00001101

* NOTE: The block of data returned by the Get Status command will vary in length depending on
whether neither, either, or both SmartShutters (A and/or B) is/are in Neutral Density mode. All
modes are followed by an additional byte indicating which device to which the mode pertains (1 =
Shutter A and 2 = Shutter B. When Neutral Density mode is selected, a third byte exists that
contains the number of microsteps (1 — 144) used to indicate the Neutral Density level. The
following table outlines the characteristics of the status block of data according to the mode of each
of the two SmartShutters.

LAMBDA 10-B SYSTEM EXTERNAL CONTROL QUICK REFERENCE - REV. 1.02 (20190605)



Table 5. “Get Controller Type and Configuration” command return data in a wheel & shutter configuration.

Total| Category Byte [Length| Value ASCII Description
num. Offset (Decimal, |Character
bytes hexadecimal, | Sequence
& binary)
ComIE:Icllg echo 0 1 11?‘?1?1;201 y ;(irel‘;igs?&gi%lrlle’}“c?g;:;d echoed back.
Cog;f’;ler 1| 4 &\\\\\\\\\\\\ 10-B  [Lambda 10-B **
&\\\\\\\\\\\\\\Q W-25 [25 mm
| \\\\\\\\\\\\\\\\ W-32_[32 mm
| e | v | 4 —a e e
- e peees
: : SVS A ;Eflzrclted)u er (or no shutter
return data 13 1 0D16 <CR> |ASCII CR (carriage return).
terminator 00001101,

Table 6. “Get Controller Type and Configuration” command return data in a dual-SmartShutter configuration.

Total| Category Byte |Length Value ASCII Possible Values
num. Offsset (Decimal, |Character
bytes hzgg{ﬂiiirn;?l, Sequence
ComIE:Icllf echo 0 1 11?‘?1%?01 y ;(irel‘;igs?&gi%lrll?}‘crgfﬁlid echoed back.
. Cog';f’;ler 1| 4 \\\\\\\\ 10-B  [Lambda 10-B **
Shutter A Type| 5 5 \\\\\\\\\\\\\\ SA-IQ |[1** SmartShutter (A)
Shlétt;x: ar’fgpe 10 | 5 SB-IQ [2* SmartShutter (B)
return data 15 1 0Dy <CR> |ASCII CR (carriage return).
terminator 00001101,

*NOTE: The character shown in the “ASCII Character Sequence” column for the command echo in
the previous two tables is a typical visual representation of the byte value 253 decimal (FD
hexadecimal) on both Windows and Linux platforms. However, other platforms may display a different
character or nothing at all. For the command return data terminator (ASCII carriage return (13
decimal, 0D hexadecimal), generally no character will be displayed, although the carriage return is
acted upon in most cases in text-based console programs.

**NOTE: Other Sutter Instrument Lambda-series instruments can be configured by the user to
identify themselves as “10-B”so they can be treated as compatible by existing software. These
instruments are: Lambda XL and Lambda VF series. With the Lambda XL, the data returned by the
“Get Controller Type & Configuration” and “Get Status” commands are identical to an actual Lambda
10-B, with the exception that “Controller Type” in the previous two tables can be either “10-B” or
“LBXL”. In the case of the Lambda VF series, the data returned by both commands differs
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considerably from what is returned by an actual Lambda 10-B, and differences further exist between
Lambda VF series models (Lambda VF-5, Lambda VF-1 (Single-Channel configuration), and Lambda
VF-1 (Dual-Channel configuration). It is strongly recommended to anyone writing code to identify a
connected Lambda 10-B that the exceptions just discussed are considered so as to avoid confusing an
actual Lambda 10-B from a Lambda VF-5 or VF-1 that is configured to appear as a Lambda 10-B.
Please consult the manual for the Lambda VF-5 or VF-1 for specifics of the data structures returned
by both commands.

LAMBDA 10-B SYSTEM EXTERNAL CONTROL QUICK REFERENCE - REV. 1.02 (20190605)



