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ABSORPTIVE BROAD BAND SPST SWITCH MODULE
AMC MODEL No: SW-2183-1AT-107

FEATURES:

o 0.3 TO 18 GHz FREQUENCY RANGE

o DIFFERENTIAL LINE RECEIVER CAPABILITY

o USE FOR APPLICATIONS WHERE CONTROL SIGNALS ARE CARRIED BY
LONG AND NOISY TRANSMISSION LINES

SPECIFICATIONS:

FREQUENCY
INSERTION LOSS
e ISOLATION

e VSWR (ON/OFF)
e SWITCHING TIME
RISE (10% RF TO 90% RF)
FALL (90% RF TO 10% RF)
ON (50% CTL TO 90% RF)
OFF (50% CTL TO 10% RF)

e CONTROL

e RF POWER RATING
OPERATING
SURVIVAL

e POWER SUPPLY

e CONNECTORS
RF INPUT / OUTPUT
POWER
CONTROL

e SIZE

0.3 TO 18 GHz

3.5 dB MAXIMUM

0.3 TO 1.0 GHz: 70 dB MINIMUM
1.0 TO 12.4 GHz: 80 dB MINIMUM
12.4 TO 18.0 GHz: 70 dB MINIMUM
2.0:1 MAXIMUM

10 nS MAXIMUM
10 nS MAXIMUM
50 nS MAXIMUM

50 nS MAXIMUM

DIFFERENTIAL LINE RECIEVER, PAIRS (RI+, RI-),
COMPATIBLE TO ST506, ST412, ESP, AND RS-422
LOGIC FAMILIES. (100 Q INPUT IMPEDENCE)

+27 dBm CW, MAXIMUM

+30 dBm CW, OR 10 W (1 uS, PW)
+5VDC 5% @ 90 mA MAXIMUM
-5VDC 5% @ 75 mA MAXIMUM

SMA FEMALE
SOLDER PIN
SOLDER PIN

1.00” x 1.00” x 0.53”

AMERICAN MICROWAVE CORPORATION, 7311-G Grove Road, Frederick, MD 21704
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Website: http://www.americanmicrowavecorp.com

Page 3 of 16



A\\\

T35-EJE-SW-1004
SW-2183-1AT-107

OCTOBER 5, 2004

TEST REPORT NUMBER

PRODUCT FEATURE

€ 40 | =38 | [ SN mws
- ¥GLZ—001 €8v09 |V [l 929 003 ek N RLVA3oaL SNLYAMD, 390 AAWA T SNOLVOHO3MS SLoN
= SH Ao o M| T MMVUIR | SHONI NI 3V SNOISNINIG TV
HOLIMS/401VINAON 1SdS 26,/01/14 EFM,
AT, 2 M Sl - ¥ "ONOD QZCL QOHIIN '4Z0Z—ALS—TIN - - “HTOAD FUNLVNIJWAL *
LOL—1YI—€BLC—MS i K . . o .
39NI¥3a4 10Na0Yd . @ "ONOD OG01 QOHIIN “4Z0Z—QLS—TIN = = e HANLLLTV *
: 8 "ONOD Q¥0Z QOHLIN '4Z0Z—QLS—TIN- - - - - INOLLVYEIA *
TUEITe 5 8 "ONOD €£1Z QOHIIN ‘4Z0Z—QLS—TIN- === v 'NO0HS *
: MR, 3 LISHIM . i .
”< 8E6+-200-L0E X4 00.¥-200-L0¢ L 8 "ONOQ €501 QOHIIN ‘4Z0Z—AIS—TIN ALIQINOH *
VSN #0412 ANV TANYW MOIH3a3H4 (39vyoLS) 2.5ZL+ OL D.59-
QYO NOH O EHEL 175 v 5 (ONILYY3d0) 0.88+ OL 9.6§— -~ -~ - iHUNIVHIWIL *
NOILYHOdd02 IAVMOYIIN NVIIbTNY N : 8 SONIIVE TV INARNOSIANGT
AVd 49 | -1 1y
. . ITEVL D901 0 JOOTL 5 GO 4 1750 65 ot B B 3 8 B B4 275
0280 - 0600 i, SERTTEIS o o s o o st ot om0 - TSRO
. Z_& mmnl_ow ........... haa s s mugon_
0080°0 FWNIS NS oo -LNd1NO/INdNI 4Y
SUOLOINNOD »
ANKWIXYA YW S/ @%SF D0AS—
= N WAWIXYA YW 08 B%GTF OQAGH - cmm e eos AddNS ¥IMOd o
(Md ‘SNLY M 0L HO "MO WP BF+- - oo WIAIAENS
+a |[—— WOV MO WEP £ZF . o eeeee et ONILYNILO
. N/S 'ONLLYY ¥3MOd 34
00co’! - [ — *
" a— 0280 ( )
IONIAILNI LNENI WHO 00L
PN ”< "SAMIAYA D190 ZZ+—SY ANV ‘IdS3
¥ ‘ZLELS '90GLS OL FNEIYINGD ‘(—1¥ ‘+Id)
L ir SHIVE “HIAZIIYH NN TVINTHIAAT - e TOHINOD
a TYIIDAL SUOZ “NNNIXY SUOE - oo 44 %0l 0L 110 %0S) 440
SOTd ¢ NYHL ¢ )

00610

\J 00050

- 0000'| =

NYHL ‘I70H

INILNNOW #0109

-

= Fam
o

O

——005G"0

| #8/50/0| €420LZ #9800 3SVITIY TWNIDIMO | — | —_—
AWl _ v _ NOULADE3 ___ﬁ_ _!on ZQH.H.&HWHU@WAH
SHOISINSY

NNWININ B8P 0L
WNWININ 8P 08
WRAWININ 8P

WARIXY SU 05 -~ oo (44 %06 OL L0 %0S) NO
MNNIXYIN SU DL (4 %01 OL 4 %06) T4
WARIXYWN SU GL. oo (4 %06 OL 4d %0L) 3si
AL INIHOLIMS
WO LI0TT: orrmeem e - (440/NQ) HMSA ®
ZH9 0’8} OL +TI
ZH9 $'ZL OL O'L

O;__I "NIO o._. ol_l n.o ................................ Zo_n_lﬂow_ L3
WONIXYN 8P G'E - oo * SSOT NOILYISNI o

ZHG 8L OL GO » v v o v o v JONVY AONINDINS ®
SNOLLVOIAIDAAS

SANM

NOISSINSNYHL ASION 0NV ONOT A8 J314V0 JdVY STYNDSIS T1081NDD

JY3IHM SNOILYDINddY 804 ALMIEVdYD 30VIH3LNI
IVILNIN34410 ANV 43IAYA TYHOFINI

43A31039 3NN
HilM 3INAOW HOLIMS 15dS

ONVE av0d8 3AILJY0SEY NV S| L0L—LYL—-EBLZ—MS T1300OW DNV

AMERICAN MICROWAVE CORPORATION, 7311-G Grove Road, Frederick, MD 21704

301-662-4700 e Fax: 301-662-4938 e Email: sales@americanmicrowavecorp.com

Tel

http://www.americanmicrowavecorp.com

Website

Page 4 of 16



A\\\

TEST REPORT NUMBER

T 102 e [ SN = -
- ¥SLc—001 £8v09 |V koo 9L 0LODF XX
AR ON_2R0 ‘OH NS4 | 35 L] 0z0'0F XX
HOLIMS/SOL¥INAON 1SdS #6/54/1) M S3HON NI T8V SNORIANG 1Y
JALDT14IH—NON "ZHD B1—£'0 'd33dS HOIH M0
LOL—=1V1I—C8LE—MS 2 and
ANMLNO TVIINYHOIW -
.n_m_n__._.m_mo ODQN r.. O-.w_

/’< S P, 1 0Z8°0 = 0600
BEG-299-10E - L¥-299-10€ 131
VSN #0212 ONYTAHYIN “MDIH3a344
avod IADHD O-LLEL
NOILLYHOdY0D IAVMONIIN NYIIMIWY

00600

OUTLINE DRAWING

000071 Tk
A— LV1I—EHIZ—M5

3 0Z80

//<
At
i O
‘SO71d € NYHL
NYHL “F10H
. ONILNNOW +01 0

- Q000" L =

s SO ——00£5°0

INITLNO TVIINVHOIN +

=y

* 9 zr
T I=F
I—

o

"S3ANTIT

NOISSIASNYHL ASION ONV ONOT A8 Jd3HdYD 34V STVYNIIS TTOHLINOD

JHIHM SNOILYOITddY d0d4 ALNIBYdVD JOV4YILINI d3A3103d AN

VILN3H34410 ANY H3AIM0 TVHO3LNI HLM JFTNACAH HOLIMS 1SdS

| a6/5e/m| CLZTOLE #80r 3SVITIY TYNISINO | — | ONVE dV0oug 3NLJYO0SEY NY S| LOL-LVI—E8LEZ—MS T300W DAV

cosan | awm | oo [ ooz NOILLJI¥OSHd

SNOISNSY

T35-EJE-SW-1004

SW-2183-1AT-107
OCTOBER 5, 2004

AMERICAN MICROWAVE CORPORATION, 7311-G Grove Road, Frederick, MD 21704
Tel: 301-662-4700 e Fax: 301-662-4938 e Email: sales@americanmicrowavecorp.com
Website: http://www.americanmicrowavecorp.com
Page 5 of 16




A\\\

T35-EJE-SW-1004
SW-2183-1AT-107

OCTOBER 5, 2004

TEST REPORT NUMBER

FUNCTIONAL SCHEMATIC
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FINAL TEST DATA

FINAL TEST DATA SHEETS
FOR

AMC MODEL NUMBER

SW-2183-1AT-107

Serial Numbers:

MS2121035 THRU MS2121043

AMERICAN MICROWAVE CORPORATION, 7311-G Grove Road, Frederick, MD 21704
Tel: 301-662-4700 e Fax: 301-662-4938 e Email: sales@americanmicrowavecorp.com
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FINAL TEST DATA
AMC MODEL NO: SW-2183-1AT-107, SERIAL NUMBER: MS2121035

VAN

AMERICAN MICROWAVE CORPORATION
7311-G Growe Road
Frederick, MD 21701
Telephone: (301} 6624700
Fax: (301) 6624938

DATED: 18/97

MICROWAVE SWITCH FINAL TEST DATA

FORM: SW-01/0791

JOBNO: 21029% MODEL NO:_§uJ- 7219 %- /47 SERIAL NO: S ZIZ 1035
CUSTOMER:icHL ,QQ@_DDE[Q WG_,A—/i . TECIrNICIAN:.M!‘-—’—Kﬂ =
SPECIFICATION: /67) FREQUENCY RANGE: 2 .¢ - Ml pchz

E I
INRANEY

INPUT OUTPUT ON :; OUTPUT OFF

- 9/ 7 :j/.;

INSERTI(J-N é.().\'.\'
i~ 53 b 8 - 9.8 B - 2.6 A

|

SWITCHING SPEED
ISOLATION DELAY ON RISE TIME DELAY OFF FALL TIME
151 =52 S geds /Cns i B <

NOTE: Any additional Test Data write on Back page. Tested By: f ;mz E "
QA/QC By:

DATED: 5! 19143

AMERICAN MICROWAVE CORPORATION, 7311-G Grove Road, Frederick, MD 21704
Tel: 301-662-4700 e Fax: 301-662-4938 e Email: sales@americanmicrowavecorp.com

Website: http://www.americanmicrowavecorp.com
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FINAL TEST DATA
AMC MODEL NO: SW-2183-1AT-107, SERIAL NUMBER: MS2121036

VAN

AMERICAN MICROWAVE CORPORATION
7311-G Grove Road
Frederick, MD 21701
Telephome: (101) 6624700
Far: (J01) 6624938

FORM: SW-01/0791

DATED: _¢/5 /97

MICROWAVE SWITCH FINAL TEST DATA

JOBNO: 21027 MODEL NO: fw-2i83 -y57  SERIAL NO: M5 2121076
CUSTOMER: Car  Corpoenzions TECHNICIAN: &, 2.
SPECIFICATION: c%/)“ /07 FREQUENCY RANGE: 2.0 - /2 0 £A2
VSWR
INSERTION LOSS INPUT OUTPUT ON OUTPUT QFF
g [ 18 -30.48 =/ 2 A8 /0. & AB 4 2 4B

SWITCHING SPEED

ISOLATION DELAY ON RISE TIME DELAY OFF FALL TIME
Si-32 ~8o0d8 = B =5 g

NOTE: Any additional Test Data write on Back page. Tested By:

QA/QC By: % é?}, .
DATED: < / '/ 93

AMERICAN MICROWAVE CORPORATION, 7311-G Grove Road, Frederick, MD 21704
Tel: 301-662-4700 e Fax: 301-662-4938 e Email: sales@americanmicrowavecorp.com

Website: http://www.americanmicrowavecorp.com
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FORM: SW-01/0791

A\\\

TEST REPORT NUMBER

FINAL TEST DATA
AMC MODEL NO: SW-2183-1AT-107, SERIAL NUMBER: MS2121037

AN\

AMERICAN MICROWAVE CORPORATION
L

311-G Grove Road
Frederick, MD 21701
Telephone: (301) 6624700
Fax: (301) 6624938

DATED: ?/%/53

MICROWAVE SWITCH FINAL TEST DATA

JOB NO:_ 210113

~ MODEL NO: _5t/-2(93% -/47T  SERIAL NO:

MS 20213

CUSTOMER: Cint Cotbosratiors TECHNICIAN: /. # ¥ ce it
SPECIFICATION: V7 ke B __ FREQUENCY RANGE: 2 o — /8.0 C#2
B - SWR -
f B T
h INSERTION LOSS o INPUT OUTPUT ON § OUTPUT OFF
yl, =5 “ZShdp f ~£0.7 A2 Gy =998
- —- |
; =
1
— N i
- -— |
;
} o i
' [t
= I} {
z |»
SWITCHING SPEED
ISOLATION DELAY ON RISE TIME DELAY OFF FALL TIME
[ies2 R0 AR — s — Gn s
NOTE: Any additional Test Data write on Back page. Tested By: )5, NP2
QA/QC By: _'5 ‘é !.
DATED: %ln lc('z

AMERICAN MICROWAVE CORPORATION, 7311-G Grove Road, Frederick, MD 21704
Tel: 301-662-4700 e Fax: 301-662-4938 e Email: sales@americanmicrowavecorp.com
Website: http://www.americanmicrowavecorp.com
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SW-2183-1AT-107 I\\\

OCTOBER 5, 2004

TEST REPORT NUMBER

FINAL TEST DATA
AMC MODEL NO: SW-2183-1AT-107, SERIAL NUMBER: MS2121038

AMERICAN MICROWAVE CORPORATION
7311-G Grave Road
Frederick, MI> 21701
Telephone: (301) §62-4700
Fax: (301) 6624938

FORM: SW-01/0791
DATED: ;J-TLLJ_ 93

MICROWAVE SWITCIH FINAL TEST DATA

JOBNO: A/0 273  MODELNO: d3ev-1/§3 (A7 SERIALNO: mS (2. /¢ 38
CUSTOMER: Cac  (ogicfation , TECHNICIAN: 33 Geny
SPECIFICATION: /o 7 __ FREQUENCY RANGE: o?0-/%.0 GH2
VSWR
s S S — —— = ————
| _INSERTIONLOSS  } ~ euor | OUTPUT ON i OUTPUT OFF |
272\ e k| HTE g8 0.5 o |
. -y L SR 2 AT
T S - | ; _
- r = =
{ i
P e e e e e e e {
|
1
—
]
1
1
SWITCHING SPEED
ISOLATION DELAY ON RISE TIME DELAY QFF FALL TIME
-5 AR o ¢ ns M- & a5
AT MLA-TRame -
! o 88T chSED
NOTE: Any additional Test Data write on Back page. Tested By: (£ bsnsy

QaQc By: (T Nascs
N
DATED: 2 rT/Lfa

AMERICAN MICROWAVE CORPORATION, 7311-G Grove Road, Frederick, MD 21704

Tel: 301-662-4700 e Fax: 301-662-4938 e Email: sales@americanmicrowavecorp.com
Website: http://www.americanmicrowavecorp.com
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T35-EJE-SW-1004
SW-2183-1AT-107
OCTOBER 5, 2004

FFORM: SW-01/0791

JOBNO: _2/0 273 MODEL NO:_su- 2/@3 /4T

FINAL TEST DATA
AMC MODEL NO: SW-2183-1AT-107, SERIAL NUMBER: MS2121039

CUSTOMER:_ (Cac  (wrPorazions

A\\\

TEST REPORT NUMBER

A\

AMERICAN MICROWAVE CORPORATION
311G Grove Road
Frederick, MD 21701
Telephone: (301) 6614700
Fax: (301) 6614938

DATED: z/ /5 /93

MICROWAVE SWITCH FINAL TEST DATA

SERIAL NO:

msS212(c39

TECHNICIAN:

f,- [Flieene

SPECIFICATION: Jo 3 FREQUENCY RANGE: 2.0 -/00 ¢w2
VSWR
INSERTION LOSS INPUT OQUTPUT ON E OUTPUT OFF
Di~3s2 - 2808 ~/0, 848 — 105 113 ; -l 2 A0
1
i
1
1
1
- "
I
1
i
1}
1
1
— i
\
- SWITCHING SPEED
ISOLATION DELAY ON RISE TIME DELAY OFF FALL TIME
W= 280148 a5 Clor S
NOTE: Any additional Test Data write on Back page. Tested By: 712

DATED:

3

QA/QC By: (! . 74 f;u é
‘/, Gfr—

AMERICAN MICROWAVE CORPORATION, 7311-G Grove Road, Frederick, MD 21704
Tel: 301-662-4700 e Fax: 301-662-4938 e Email: sales@americanmicrowavecorp.com

Website: http://www.americanmicrowavecorp.com
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T35-EJE-SW-1004
SW-2183-1AT-107
OCTOBER 5, 2004

TEST REPORT NUMBER

FINAL TEST DATA
AMC MODEL NO: SW-2183-1AT-107, SERIAL NUMBER: MS2121040

AMERICAN MICROWAVE CORPORATION
7311-G Grove Road
Frederick, MD 21701
Trdephone: (301) 6624700
Fax: (100) 6624938

FORM: SW-01/0791
DATED:

MICROWAVE SWITCH FINAL TEST DATA

 MODEL NO: SW-2/§3 (A7 SERIALNO: mS+i2 /0¥
TECHNICIAN: O Gy

JOBNO: RA/0 A7 3

A\\\

SPECIFICATION: /o 7 _ FREQUENCY RANGE: ¢~ /3.0 G2
o VSWR -
' INSERTION LOSS _INPUT __‘( ____OUTPUT ON —i— OUTPUT OFF A“
| -9 5 SAL | ~fl6 o8 ~/R.] s |
l|7 I e 7 i AL S
|_,____ I ]
[N S - : il

| )

e e e i

|}

1

H

, 4

L]

! i

‘ 4

| SWITCHING SPEED i
ISOLATION DELAY ON RISE TIME DELAY OFF FALL TIME
~75 Az A ¥ A M )
Q 15 G )

NOTE: Any additional Test Data write on Back page.

AT = =
Tested By:
QA/QC By:

DATED: _2\[;3 ‘915

AMERICAN MICROWAVE CORPORATION, 7311-G Grove Road, Frederick, MD 21704

Tel: 301-662-4700 e Fax: 301-662-4938 e Email: sales@americanmicrowavecorp.com

Website: http://www.americanmicrowavecorp.com
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T35-EJE-SW-1004

SW-2183-1AT-107 I\\\

OCTOBER 5, 2004

TEST REPORT NUMBER

FINAL TEST DATA
AMC MODEL NO: SW-2183-1AT-107, SERIAL NUMBER: MS2121041

AMERICAN MICROWAVE CORPORATION
7311-G Grove Road
Frederick, MI> 21701
Tdephone: (301) 6614700
Fax: (J01) 661-4938

FORM: SW-01/0791
DATED:_J}Z 'j hid
MICROWAVELE SWITCH FINAL TEST DATA

JOBNO:_ A/€ 273 MODELNO: 3w~ /§3-/AT SERIAL NO:_mS (2. /0 ¥/
TECHNICIAN: (3 Geaf
_ FREQUENCY RANGE: o0~ /8.0 Cfi2.

CUSTOMER: _ ("qe Cogpotagon

(&

SPECIFICATION: _ Jo 7 N -

VSWR
r — — =
\L INSERTION LOSS INPUT OUTPUT ON ! OUTPUT OFF ‘]|
! =X S B =0~ s~ in R YRR (S t — 5 ]
L RS Y g ) o8| /BT I8 /2-y o5 |
e |
B - B L ~/3.37a |
e - !
I ! B
‘ v
— - 5 1
1
[l
1
1
1
1
1
1
SWITCHING SPEED
ISOLATION DELAY ON RISE TIME DELAY OFF J FALL' TIME
=77 A o H ¢ nS P - G AS
07 1241840 ¥ =1 E =
1 toenst EARE) 1
=L
NOTE: Any additional Test Data write on Back page. Tesléd By: \5 \ é/l.«q.ﬁ. ]
: -7

< 7 e 90

QA/QC B,Y:L wllimCo
]

DATED: ’),/('?/f‘-i %

AMERICAN MICROWAVE CORPORATION, 7311-G Grove Road, Frederick, MD 21704
Tel: 301-662-4700 e Fax: 301-662-4938 e Email: sales@americanmicrowavecorp.com

Website: http://www.americanmicrowavecorp.com
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T35-EJE-SW-1004
SW-2183-1AT-107
OCTOBER 5, 2004

TEST REPORT NUMBER

FINAL TEST DATA
AMC MODEL NO: SW-2183-1AT-107, SERIAL NUMBER: MS2121042

A\

AMERICAN MICROWAVE CORPORATION
731G Grave Road
Frederick, MDD 24701
Telephone: (301) 6614700
Fax: (161) 6674938

FORM: SW-01/0791 ny;
DATED: ’j/ 93

MICROWAVE SWITCH FINAL TEST DATA

JOBNO: RA/0 273  MODELNO: $(0-2/§3-/A7 SERIAL NO: mS+i2. /0 ¥2-
CUSTOMER: (e Cogpozaton ) TECHNICIAN: (3 (eny B
SPLCIFICATION:  jo 7 N _ FREQUENCY RANGE: &0~ /3.0 [{f/_.lh
o e o __VS\\']{ - o
-  —  — — " ¥ — " ——— T T — |
;- INSERTION LOSS INPUT j OUTPUT ON ! OUTPUT OFF |
| ey | T F s 25748 e s |
)f I . /30 o l
T : _
i 3 ‘
] .,
| :
i
\ E
]
| 1
]
’ P
SWITCHING SPEED
ISOLATION DELAY ON RISE TIME DELAY OFF FALL TIME
_ “7&{ preot A /0 aS M- G A5
77T (28 1Y iz
(b0 2T st )
NOTE: Any additional Test Data write on Back page. Tested By: @ é.m_..f—
=
QAIQC By( e _Lf_g €.y
DATED:" j,lm/ =)

A\\\

AMERICAN MICROWAVE CORPORATION, 7311-G Grove Road, Frederick, MD 21704
Tel: 301-662-4700 e Fax: 301-662-4938 e Email: sales@americanmicrowavecorp.com
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FINAL TEST DATA
AMC MODEL NO: SW-2183-1AT-107, SERIAL NUMBER: MS2121043

AR

AMERICAN MICROWAVE CORPORATION
Z31-G Grove Road
Frederick, MD 21701
Teephone: (381) 6624700
Fax: (301) 614938

FORM: SW-01/0791
DATED: ™

MICROWAVE SWITCH IFINAL TEST DATA
JOBNO: A0 A7 3
CUSTOMER: _ (!

Ac Corpogaton

MODEL NO: S60-21/§3- /A7 SERIALNO: mS~(9. /093
TECHNICIAN: 5 Gery

SPECIFICATION: /o 7 FREQUENCY RANGE: &2~ /3.0 Gjj2_

S S VSWR o
[ INSERTION LOSS __INPUT_ | OUTPUT ON | _outrurorr |
| -2.76 - /0.0 o8 YO~ A5 I s |
N [ d -/ 5-¢ Ay i

' l
——— e | |
O —— S "
'
e il
i
|
1
[l
'
2
I
H
SWITCHING SPEED
ISOLATION DELAY ON RISE TIME DELAY OFF FALL TIME
- 75 Az _H D) NP L ‘3’_ ad
é7 /5 Erdz i =it
= B

NOTE: Any additional Test Data write on Back page. Tested By:: 5 g; AP ¢¢. ? —
sae By (Oflmp i 50—
DATED: -p{| { \lq;;

AMERICAN MICROWAVE CORPORATION, 7311-G Grove Road, Frederick, MD 21704
Tel: 301-662-4700 e Fax: 301-662-4938 e Email: sales@americanmicrowavecorp.com

Website: http://www.americanmicrowavecorp.com
Page 16 of 16



