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ABSTRACT

Interface for IP Radio remote Controller is an interface that made to be the
supporting component of the IP Radio remote controller which controls the radio
remotely. The interface consists of, 2 10-Pin LEMO Connectors, 1 Type B Audio
CODEC USB Plug and 1 DB-9 Serial communication port and operates with the
voltage ranges between 15 - 40 VDC. The interface’s main operation is to convert
Headset or handset’s analog voice signal into a USB Protocol Data stream for the
Remote Controller Unit and vice versa, the interface also passes through the PTT
(Push to Talk) signal from the User’s Handset into the Controller Unit’s DB-9 Serial
communication port (Designated as COM3) in the format of RS-232 Protocol.
Additionally, the interface also provided the user the option to adjust the MIC
Preamp’s Gain along with the MIC’s Biasing voltage in order to suit the connected
microphone’s type, Furthermore, the interface also responsible for defining the

priority of the two microphone channels to suit the air traffic controlling standards
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AW 2.4 uansialpsasaneluredNesTI PCM2912 USB Audio CODEC



2.5 deugyrau Push to Talk

o o o 5 - i
Push to talk wSafiginludnyedn Press to transmit 1uguuuunsdeassewing

v o P v A | |
aaq@’auwuﬂugmmu Half duplex lagliJunaivailasuainnisiuidsadudedsday gy

2.5.1 Half Duplex

Half duplex LunsAeasuuvasmausdsdyaaldifownsaemidmarindy
Aadledoaumumidmaiu  Sndheazliamsonaunsndunld defivesmsaunuuuuiie
nsUsenda Bandwidth iilesainlddesdoanideilumsaun iswsaduiildnussni
gomna lumwfiRrenslinduanufifiesnnudidenvidilunsaunmnsewinsheaun

dagte

AT 2.5 wamaguuuumsaunuludnuue Half Duplex



2.6 919999574 LM2575

LM2575 1JunasmuauAsIiuLuY switching step-down (Buck Converter)

o o v a . . o
panuuuietulnannisyvung 1A Thauefid line uay load regulation ag/luLnauaA
e 299smvRILIAuuITuuuTliAusuianae 5 wuy fe 3.3V, 5V, 12V, 15V uas

wuuUSuAuswiuld Tae LM2575 Seassulndunmldmaus 8v - 4ovDC

Unregulated
DC Input +Vd . a3

Lyeind o 3.1 V Internal 5%, OFH QON/OFF Output R2

l ; Regulator : Voltage Versions| ™
- l = 33V 1.7k
I 4 5.0V 31k
% R o - 12v 8.84 k
3 13V 11.3k

Feedback Current +L
For adjustable version
R]l =open. R2 =

Fixed Gain

Amplifi:g:mpamor
Regulated

Limit :: }

Latch

Band-Gap 52 kHz Thermal
R Shatdown

1.0 Amp
Switch

Reference Oscillator

NN 2.6 uansdalasastanisluvas@inasassiu LM2575



2.7 193974 LTC4416

i ° =
LTC4416 Lﬂu’m%ﬁuﬁ’[ﬂjmuau P-Channel MOSFET mauendnuiugeyniive

2/ 4 o v dl s ﬂll 1 el a A - dl
anRTmmhvduisuganenainusesyaludnuagaimiloulalonlugauad 1doswin
o MOSFET fimaiinssuaninunasinsludilvannse aeildnalnihesouudifiss 25mv

whiluFsanunsadiunasdnendsnunnnitviaumasdienn OR fuldetesiuseananm

2.7.1 dnwisianizves LTC4416

g

LTCA416 Sanwagianzluumazanilgluaiuiie

V1 Lﬂumﬁ%ﬁaﬁﬂﬁlwﬂwaumﬁqdmiﬂlﬂﬂssmawama’[u
v2: Wuniildmefnalniivesunassneiaedlussanananisly

VS: unniildRadnaluiinvesumasineniseenlulszanananisly

El:  218uwnwes Comparator aelu Wednpilwiivfiiutusugendtan Vref
(12v) eilifanslaunasdngln Vi femseaugu MOSFET fideagiuan G1 1

UINSELa

a 4 o & | ] '
E2:  v1@uwnved Comparator aelu Wadndlwiiviilanasausiniie Vref
(1.2v) iibiiiamsidaunasdnsln V2 denisasuan MOSFET fisoedfiunn G2 T

UINSLLLE

H2: wfiawdirlu GND wie E2 < Vref wagaziluviasy (Impedance %) e E2 >

Vref Fsaziluntstisairmginssudmiunissornasiduniumeienidietmuasldny

d o 1 1 1 1 1 gj ¥ 1 ar
lnen1snagmmuaituvasnslasduumasdneniseantuy w%’uagﬂumi

2

ATINVVANAINY E1 Uay E2 Sruiuiuvasdnevisassiinnuinndt VS s vastundels]

10



2.7.2 BANNISYINNY

¥

MANMSINNUTBNNTTIN LTCA416 Awduagiuniseoldaudslunuilaly

1 s A
NITABANNTNN 2.7

o1
PRIMARY SUPPLY
LTC4416
E1 Vi
R2E <R2C
. — G1
- GND Vs
J_ 82 62
BACKUP SUPPLY @2 a3

‘J =t v U L 24 s A 1 1
2NN 2.7 wanidedanuaen1Iie LTCA416 Tunisldauduildsuiviassne i

Tunselednunzlazdmaliunasieliin Vi Guivaielniimdnuay v2

U 1 o A A 1 ot ﬁ‘ U :"J 1 ar
Wuundsirelwidrses Wesnde Vi dsinged E2 axildniluingenda Vief @uegiuns
Angadiumuguen) dwali G2 hivdesli MOSFET aafideninszua V2 Tudl

Tannisyle

AUMINWMNUALTIAIT V1 faiunsasienszualudaluanniselety

annsafmvualdanygaiisuuinisenisuen asurylinuaunissail

R2A+R2C

VFail = Vref X T (2.7.1)
(R2A+(R2C//R2E))

VRestore = Vrer (R2C//R2E) (27.2)

11



44 1 o/ Q‘ ‘d o s lﬂl § 1
el Vg Aodrdndlwivas vi ddmualidudeululdumasdne v2

<A 1 L Qf Aﬂ Yo A 1 1
wnu way Vpeseore Aofieardnaluiiives Vi fifwusldduiasuanundssneln vz
naulUldumasane vi

A197199 2.1 N15YNIURILCTa416lun155Ansuva el

sy o iy
e ——— : FUAVOIUNEITBNDONIN
AR89 | WWaS91892 | LS9uUnNeananlTCaq16 |
LTC4416
OFF OFF oV Taig
OFF ON 12V unassefi2
ON OFF 12V WAAgIneTi1
ON ON 12V WAASTNe 1

2.8 74395924 MAX9814

Max9814 Hursasvenglalpstuiifiszuy AGC WuamauRians Yssneuludae
3 N1AYBTY B AIUTEIEVNLTN, AauvauuUUSUAIle (VGA) wavdiumeieniesn waydsl
rasaisluddlulasiriunazians AGC Miegmely

duveneusniduinsmeiouuy Low-noise fifdweny 12dB  dauvensdiass
(VGA) azanunsausulasswitze 0dB - 20d8 %uagjﬁ’u Y IUN0NNAE ISR AGC
mMeversgaedunmateefiaunsadendidmensld 3 sz fe 8dB, 18dB, 28dB F3¥

1% MAX9814 aansaliindvensld 40dB, 50dB, 6048 (LLUUI;Jgﬂamwauﬁﬂmﬂmﬂmawﬁ
2)

2. 7V-LO 5BV

N AXILVI
MICBIAS MAX9S14

12



NNT 2.8 wanedalassadaneluvesinieassin MAX9814

2.8.1 Automatic Gain Control (AGC)
€ o el 1 L LI & as ey ﬁ' o
gunsaimluilaamnsausuidwenslasnlui®  szillomandygumisesn

wgnuauldidesniuidaveeimnniul 293 AGC dudumunu VGA (nMevened

@9)  adielumsuiuidweelaedaludfiielesiunisvivvesnsmdyailedyain

gnueneanIuAuly
MAXO9814 AGC DISABLED MAX9814 AGC ENABLED

.
. 4 ViMICIN 3 § ¥V MICIN
i T 100mv dv oV [ 100mV div

™ S POV S S S A S PULTT SRS PR EP

ooy e v st
V MICOUT -‘: VMIcouT
o (AC-COUPLED) ov 3 (AC-COUPLED)
1 ¢ 1V diw ! i 1Vidne

400 us div 400 Ws' div

AW 2.9 uanafsgunadyauvsesnvesiasvenanuuilill (§Udhe)

wagdl (3Uv31) 2995 AGC

2.8.1.1 nanN15YINIUVY AGC
197 AGC  flunumlunismuauidweislnensinduinAvesdygyin
5 1 a U cJu = () g’.} n’ o as 4 o 14
mssentursguiuasulavielinow  sntuneveendesazanfdveefifvualaaan
o @ =l 1 dyl . o o
mauiulszgneuen Ct 1senvanatiiin Attack time edygyiuvnsesngnanvuinas
WOANAITU MAwEgazgnesalinalussazduiou (Hold time) anniudenduluidu

AN1aaven8uUnd (Release time)

s = ] :J o A as 1
Attack time: A@YLIA N AGC Tﬁ’ﬂuﬂ’1'iammaa‘umaadt,maammmwaa

] L]
)

a a1 4 ) e o i o as ' ) 2
iuefigeusuldifionsilil Attack time fios AGC awmevaussiudyyramsgeirvulds

usithAarly Attack time unnTu AGC zmouauasedyasidusrornanwmy

13



= I

Hold time: ApYInAimaweggnanatlitesunnauasiisnan

2 2
= s

. 1 . @ v o =
Release time #791781 Hold time danadinieslursassinlviiaimed 30ms

U

s

Release time:  Aevisnanieesvenglilumsuiuidsenslindug
anmgUnivaaniidyginmieeengnanadiiinninansuliuaziasiaan Hold  time
(30ms) Ui Release time gnimualaeyafifidaweronduiniawindu 10% wes

o w a Y o P d Yy | | 2 v
ﬂﬂadﬂaﬂﬂiﬁwwadﬂﬁﬂwammﬁmgﬂammmﬂmmwmhuaxNWU‘U’NL?EI'\ Hold time I‘ULLa?

v
u

19981 Release time awnsanslduaraiiAtosdian 25ms MadAnanastuiua

Attack time Wazodns1d1u Attack-and-Release Ratio

\ YW Ay
3 4 : y ; 500mV div
T ; - ‘_\TTACK ¥ = \;’..s b P bv: -

RELEASE
%

V MICOUT
{AC-COUPLED)
1Vidiv

10ms/div

d o o z
AN 2.10 LARINITHINUUDI9AT AGC WAZAYINUNIIELRN

2.8.2 usenululasivuluda (MICBIAS)
o v @ @ v Py
MeluNassil MAX9814  didsenavlumensasansulusalulasiwudidl
dyaausuniud  deanunsadululasinuaiinnouauigesdulngle dyaadludaiignuiu

Tsivunm 2v

gj 1 l'—“ o v o 1 U L
msmaAgeniulaliiuas AGC vildlaenisrensasfmuniuneuen
wiawdadndlwdirainey MICBIAS luawn VTH dndliihiiuianiiasdusimundigeanves
A L E!' a £ 2/ = ¥ ¥ s
gnraudy g ufiseniuldvemiean fwmndein1sUnes AGC Tisewn VTH dhiuan

MICBIAS Taense
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2.9 uwmesilinlwsinmaa (Internet Protocol : IP)

a ¢ @ P oA fada § g = -
QULW@?LUG}IW'iIWP\ﬁa g3 IBW I8 LNEUTNIDBULNBDILURA LUUIWinﬂﬂaﬂ'l'iﬁﬂﬁqi

A ] o/ i ° ot 1 LS 1 L ﬂy
fdAlu Internet protocol suite a’l‘m‘umEmaﬁ61’1m%mm(%uaa‘uagawuﬁ'mwmLLﬁﬂLﬂG]

@

= o d'nf [} s L = 1 &/ < 1 & as
YPINTIEY,  PIADILAEAINUNDY thﬂ'iUU'iBﬂ‘UIﬂEJLﬂi@‘ﬂ']&l)‘ll'mwmLLF\ULF]?EJ‘U']EJ HWandunsg

A

J 17 . ]

MUUAlEUNIBItuasTIsuMeluaIaelasnofIssUUdUWeTnTY  MIvieueesle

Adumahanuwuuldiudssiueugndewesdeys
qutlagiiufe IPv4 uasidsegludisanaulvly IPve

Tuadia 1P Wuuinisadunsuwuy connectionless 1w Transmission Control
Program Laufignuuziilag Vint Cerf uavlou aviulul 1974; ndwiladlu Transmission
Control Protocol (TCP) WUy connection-oriented yalwsinAoadumesiinisinazidonia

TCRLIP

JULINYY IP, Internet Protocol aftu 4 (IPvd) Wulnsinaeailannured

Bumedilln {5utiroveaiufie Internet Protocol 1aa354u 6 (IPve)

A15199 2.2 AvanURAves IPva Tuguuuu RJG5

Pm <0 STETlbgr” T ha cterfstics Rk
1 | TD+ output
Transmit data pair Balanced 1009 (+10%) 10/100 Mbps
2 | TD- output
3 | RD+ input | Receive data pair Balanced 1009 (+10%) 10/100 Mbps
a g
- Not used Do not connect to these pins
6 | RD-input Pair with pin3
.
Not used Do not connect to these pins
8
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2.10 gl,aa'ﬁ' (Universal Serial Bus)

WA 2.11 "anad (trident)” dydnuaivesgioad

Universal Serial Bus (USB - gioat) Lﬂu‘ffaﬁmumuwmﬁgﬂumaqﬁamsﬁamiLL‘U‘U
ounsu  ueldlumsidosiatugunsal  dalnevhluasldiuneniiumes  wianunsaldldiy
gUnsaldu WU WwAveUUENd (set-top boxes), 1A3BuAUNY (game consoles) wariifile
(PDAs).

4 hrd
2.10.1 Aunlaeduey
oo 8 (3 L3 L3
svuugleatiduniseanuuulagdsenousne leavimeulvsamas waraunsal
vang 9 gunsainsedenlugluuvdulifiagldaunsalwsondy "§u (hub) Tneildedndn
| - s 1 a @ ! L4 | - ¥ L3
voansaeiendulaliiiu 5 svdude 1 Aeulvsaiaes wavausasedenldtiugunsal 127

gunsnide 1 leavimeulvsaaes lnatusanduilugunsalie

lureuiamessulnie  avillsavireulvsaaeiognatedos Gaeiieadmsu

v
=l =

o o ' J aM 1o ) .
msdeieugunsaliuiuin 9 nsedeuuuugealisludesiiynduan (terminator)

q

- |
UaUNIIABLTaNLLUY SCSI

nseaniuuvesginaliynymnenazednanusniulunsiiunisavene
(expansion card) ludesnsigouseuuula ISA wio PCl uazifiuataunsnveguluy
plug-and-play Insgaulvigunsaliing q awisaaen dulvasu vieiiuainszuulnglidesdn

= 6 ] -ﬂf 1 I J 2/ 1 as 5 o
rewfiumosvsaynssuulvi Wegunsallndgniedeudrgialuniusn leaiagyhnissyy

9/
o e e

gunsal uazinnsidugunial (device driver) isdulunsldaugunsaliu

gioadanninyeusedugunsalsenis (peripherals) wu wnd utufiud uwa

= L3

I3 90LARN AWNUILBT NHBNeFURTINea WTesiuN a1saRan way gunsniinevie Wk

[}

v aa a

aM v - i o ) s i ¢ -
gioatlsinaeiduzuuuunsideuseinasgrudmivgunsalfadiiiis Wy aunuwed wie

napsneguidnea  uazdowhluvauwumsifouseuuuiiy Wy mMsWensauuuvLIY

v
3 o o

o 7 - a 3 r.'l 1 o o Qs =
(parallel) d@msuIATDINNN MSIWBNRABLUUBUNTH (serial) dmFulaha MU INYLDEU

1 1 o o =J I a 1 dl ! =J = L3 d]
PILARNUVBINNAUATY 9] ATUVDINTLUYDUADUUULAY LUU NITLTDUNDLATOINLNIE Y 7 A8

iihfunsuimesiasenien Wl 2547 flgunsalgiaduszna 1 Wudulugnudaiu uay

]
=i = L3

gunsalsiewdlmiq  fignuineaninfarliguuuunisredennuugieal  fifesgunsal

U

#
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Aeamsauamsnlunisdsiudeyaun q wihiuitldawsoldgieal Wy seamuana

=) = ¢ fan = < v
w30 weilnes uargunIniAineaislonmninas iusu
2.10.2 \NQUININTFIY

mssonuuvYsgeadgnimuninsgiuley USB Implementers Forum

(USBIF), TneWlunissaudiuvesidugaannssudiuaenimesuasdidnnsetind 1wy

wauUa, o, 10udd, lulaswenyi, Buwna, uay Agere.

Tudounnsian 2548 IdtinmsimunsvasiBenvasgieatsuil 20 lag
umsguvesgu 2.0 ladnsimualay USBIF Tuseuuanel 2544 ureuwiwesyiealie
0.9, 1.0 uaz 1.1 %GLLﬁiaxéuﬁaarmﬂwzjwﬁﬂ’nmﬁﬁuﬁﬁawé’q (backward compatibility)
fuguiteanunfauntihil

T =

Uangioaluaz3iinienas (receptors) Mi38nI1 Mini-A way Mini-B &ag

annsolfuldnudismualag On-The-Go Supplement to the USB 2.0 Specification R

domuuaitagiudunesdu 1.0a
2.10.3 deyeyreu USB umsgul

1321 £

=]

43
Standard-& Standard-B

i

i 2,12 Uan USB 1msgiu-A, B uansminetaviiv (ldnwdndaw)

d = at 1
A19799 2.3 WUV19DNVBININD USB 41M931U

| ‘ :
(Pin | ity Qas) | Weddu (gunsnd)
-l | |
— ¥ N

1 | Vaus (4.75-5.25 V) | Vgys (4.4-5.25 V) |

D- . 1 D-

2 | 1
3 | D+ : D+ |
I _ I
4 ’ Ground 1 Ground '

S TS| | e

17



fryayad USB gnasrinulaeanedeloyaguuudnnden (twisted pair) wnu

s ot L3 =Y =l 1 L2 o/ d
lnodrydnual D+ way D-. aneglandertietlesiunansznuvesdygiusuniumisaiy
usdwdnlwit lngldudnnsindredygrnuuuaiesdng (half-duplex differential signalling)

iaEnsadsdeyamunsiulduddesaduiuds  avilunandeniuldld  fedraduing

#0d15 VOIANSIUY  I0AND- vOANA e eldunISasUaInY wiouanen s dugda

o 4 Lo 5 = =

dyai uaglinms SnsuniadudFudygrafedomdaiuye vensusiGen nsdeuuy

o
] 1

ATIQINANTI1  wuvateg (Two-Wire Line) Favilv

v

o = v o
Wyaraduanenenlaniu  azuu

s a o ]

Fryayaw D+ waw D- Jududygraiivhaiusuau lfledyaruuuuduwinduonuinaindu

]

2.11 RS232 in DBY (Serial Com Port)

RS232 (g81197n: Recommended Standard no. 232) ﬁammgwumi?{aaﬁ
Joyadinoauuueynsu (serial communication) #gaimustunsausnlud a.e. 1960 Tay
EIA (Electronic Industries Association) 38 asnaugaaIvnssudiannsefinduesaini &
lugpusn RS232 uidlenmnnauinfineuiuseinnieiesazdosdl Serial port dwsums
ﬁamsmmﬁgwﬁuazL%adﬁﬂamﬁaLmaémaapﬂ'ﬁ'ﬂmaqmuﬁﬁaﬁ Port L%auﬁaﬁa%i walutlaquu
Wi usB sudumsgudeansiisu/dsdoyaléidandndmnunui vhlvuinssunsdedns
ot RS232 firan iflgunsaiisesiuiosasdosqniunisiam

2.11.1 ¥anA1ISINUYeY R5232

wasgIu RS232 Wusnmsgunsu/dediayaiuy Full duplex ansniuuagds
foyalsdnwdeutuisglunanfietu Tnenssu/deyadussidansiniomn 3 du W
1. Tx (Transmit data) Aie a1edsteya ?fdmULﬁuﬁﬂxﬁwﬁﬂmumiﬁa’ﬁaya
it
2. Rx (Receive data) fie ansiudeyn Fsaiduiloziiviilunissudonn
ity

3. GND (Signal ground) fia @ens1n (uaneieuniedtedausaiulnia ov

AaNMImas \wiaviladn
T : g Tx
Rit fp i i, “SSCRPRR— . 7
GND GND

AN 2.13 FRag19NSITaNsBILUY RS232 YoainTleingnamnIsuiuaouiames
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A9AATBILaIRNIL Software
|
JNATINN 2.13

® Tx (1A383in) Awgneiaid i Rx (Raw) Wedsdoyaniaseeinludeiiuues
ADLWIADS

® Rx(1A303In) axgnraudnil Tx (new) ieudeyafigndunanaeufiumed

Wy

® GND (Lﬂim?ﬂ) ‘ﬂ“’ﬂﬂ(ﬂilL'?J'Wl GND (o) tiafisudysy YR IEUL IR OV

A58 2.4 AniauTRsag e RS232

Function R5232
” Diﬁerential No
Max number of drivers 1
‘f;/qax number of receiv;rs ~--1
L5 el Veal B | ;'atf Dupiex
Modes of Operation
Full Duplex
Network Topology Point-to-Point
Max distance (acc. stamr:dard) 15m
Max speed at 12m 20kb/s
lllll Max speed at 1200m | 1kb/s
Max slew late 30V/us
Receiver input resistance 3-7kQ
Driver load mpedance 3-7kQ
Receiver input sensitivity +3V
Receiver input range 15V
Max driver output voltage 25V
Max driver output voltage (with load) +5V

10



2.11.2 doamsnsidiousteuuy DBY
Fruanaififu pin out vesthsie RS232 e 9 vunasgrumaly Ussandaded
Foniviade DBY wedn Serial COM wosmenfnnesfidensiodondt Data Terminal
Equipment (DTE) siniunadnday] auiuansiuauazgunsairevadla q fdeudediu

wosnillinidudaneduiile Data Communications Equipment (DCE)

RS232 Pinout

Pin 1: Data Carier Detect (DCD)

Pin 6: Data Set Ready (DSR)
Pin 7: Request To Send (RTS)
Pin 8: Clear To Send (CTS)

Pin 9: Ring Indicator (RI)

d L8 = 1 a'J
AN 2.14 UARIUBIVILALNDIANSLHBNABRS 232uUUNASFIUNILY

d d e = al
AN 2.5 V1V89 RS232 YDA IUUAZNANNVBIEAY Y10

Pin Signal Signal Name DTE Signal direction DCE Signal direction

1 DCD Data Carrier Detect In QOut

£ RXD Receive Data In Out

! TXD Transmit Data Out In

4 DTR Data Terminal Ready Out In

5 GND Ground Common Common

6 DSR Data Set Ready In Out

i RTS Request to Send Out in

8 CTs Clear to Send In Out

9 RI Ring Indicator In Out

20



2.11.2.1 mMsvieuedyayed DBY

1w

o TXD uwilddsdoya

® RXD Lﬂumﬁ%’%’u%'m@
® DTR uansanewasnInlaldany
® DSR asv@euimein Nindeme \Wasgniakl

A -y L2 d 14 Ve 1 2/
- WelUawainaynsy v1 DTR ¢ ON wislvaunsalldadunsiuindesnis

Ansiomae
- Turnusideaiufiasasavaeauen DSR 1gunsaindeumieldl
® RTS waniannenesnitfeamsdiloya
® CTS nynvaeudmoiniidnsioey feamsdedoyaualsl
- diefsmsdstoyan RTS 9¢ ON waravdsdayasendiun TXD eduasar
¢ OFF

- Tuvugifiganiufngasiaaeuan CTS gunsalfivsnisivzddoyanioll

® GND %1 ground

- i ¢
2.11.3 NS0 NABWIABUNTUNINTFIM RS-232
MIMUUANIASEIUNSWRNABUUUBUATY  EIA RS-232 (x) 1Wuannsgiu
gravnssulagAueNITINITERA N TNBIanVselind (Electronic Industries Association)
- 1 e = o a A4 9 wa o
sanuuvieldlunisdsdoyasunsuuuy aedslastla 2 fieme weliinsldanlunis

=l as

A 1 A L7 1 = 1 u | o e
WeureidenndewusEnIgUnIaineNfunesang  nssudsdygusiseiu  dyan

2

faust 3 Taad auile 15 Thadt dmuasdn "0" uariisedunsedud -3 Tas auds -15 Tav
dwiuaein "1 fuiudunaldnasiseduuseuiildluanugaein 0" way asdn "1
uananeentunnszuuledidnearnqlu - mssdeldnuiuasesledianeaisiofigunsaiiivh
wihfivsulasuseiuusasuain 3 - 15 Tad Wilseduusesu 0 - 5 Tad Tunanisdsdoya
ehu’[,uﬂqﬂ"umms%’u"ﬁa;&a%ﬁmLﬂﬁauisﬁmmﬁ’u 0 - 5 lam nlulpsreulnsawmeslmiy

SEAULTITUNgeNT +3 wiadnd - 3 TngaeiiledduSagunienldiu vieermazsoisasain

= & E7
NsUTaAnDIA LA
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Sl 0 0 5 o 3

Signal levels at the UART output pin

12V ——

Synal levek at the Transceiveroutput pin

WA 2.15 UaRILSIRUTEAUARY U8 RS232 wax lodininea

2.11.4 Uphvosdnned RS232

2.11.0.1 AuAUIAEvRlY

Uagduguuuunsdeansiagnimuiunednsenalnaauiie RS232 wuulaiiu

Ruuazminseges RS232 asdullanwsgiadlddnddmuiusgiueuazamamand

v =

i/ 1 1 ﬂ' l:j = 1 1 19 n A aa 2/ =l
daiinsldegnamilliudimiani "audune” ewnnsldnudyaaumineadoding

al v & o = Y = 2 o o 2/
Weuldsunsy (Eniudediiagy) waznseulusunsutusieadinnuiisesdynyiutugsie

= = i d!‘ = IJGJ Qs =t [ | a; = 124
faazdeulusunsule Gonngladmnuiiiendu RS232 udn  FdlildiSewlaniavidenld

13
=l

Y

€

2.11.4.2 figunsnisesiumsldnu

RS232 \Hussuufigndnduunaual 1960 uaziduideonlugausnisiidon

= = o < o o a ¢
Ap fgunsninsesiuwey nmsdeansuuu RS232 Wunsieansfideglumuvesnnouianed

ot

wnungu Baumluaeidnduluie Seral port Fwilinisdeansuuu RS232 lidwludiaa

4 Converter (fhuvasdyana) TumsiBensiorureufinmes dernsonuinsgiulmlogs
RS422, RS485 fifwusigidefiuinniuafdeasld Converter Tunsuuasdyeyruegn uided
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2.12.3 Biphase
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ATUEAIAMNENUAYDIYT LEMO Connector

------

gnal

Headset A output

1
Headset output pair (non-boom side).
(Non-boom side)
The headset volume is adjustable between 0 to 100%
2 | Headset A ground
(representing 300mV to 3V pk-pk into 3009)
(Non-boom side)
3 PTT input 0V to PTT (via 10kQ/470pF to OV and 1kQ to +5V)
4 Ground oV
5 | Headset B output
_ Headset output pair (boom side).
(Boom side)
The headset volume is adjustable between 0 to 100%
6 | Headset B ground
_ (representing 300mV to 3V pk-pk into 300Q)
(Boom side)
7 | Microphone input | -The microphone input has an Active setting for powered
8 | Microphone ground | microphones and a Passive setting foe non-powered
microphone.
-The default setting is Passive
-With Passive selected, the microphone input must be in
the range 2mV to 20mV rms to remain in VOGAD range
-On the Active setting, the microphone input is fed
internally via 1970Q to +9.8V
-With Active selected, the microphone input must be in
the range 25mV to 250mV rms to remain in VOGAD range
2

101

Not connected
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PCM2912ADatasheet

i3 TEXAS
INSTRUMENTS
Burr-Brown Audio

PCM2912A

SLES230-SEPTEMBER 2008

AUDIO CODEC WITH USB INTERFACE,
MONO MICROPHONE INPUT AND STEREO HEADPHONE OUTPUT
FEATURES
¢ On-Chip USB Interface: - Oversampling Digital Filter

= With Full-Speed Transceivers

= Fully Compliant with USB 2.0 Specification
- Certified By USB-IF

- Partially Programmable Descriptors

- Adaptive Isochronous Transfer for
Playback

= Asynchronous Isochronous Transfer for
Record

- Bus Powered
+ 16-Bit Delta-Sigma ADC and DAC
+ Sampling Rate:
- 8,11.025, 16, 22.05, 32, 44.1, 48 kHz
¢ On-Chip Clock Generator:
- With Single 6-MHz Clock Source
¢ Mono ADC with Microphone Input
- Analog Performance at Vgys =5 V:
- THD+N: 0.01%
= SNR: 92 dB
~ Dynamic Range: 90 dB
= Decimation Digital Filter
— Passband Ripple: £0.05 dB
- Stop-Band Attenuation: -65 dB
- Single-Ended Voltage Input
- Antialiasing Filter Included
~ Digital HPF Included

= Microphone Bias, Microphone Amplifier,
and Input PGA

+ Stereo DAC With Headphone Output
- Analog Performance at Vgys = 5.0 V:
~ THD+N: 0.01% (R > 10 kQQ)
- THD+N: 0.02% (R, =32 Q)
- SNR: 92 dB
- Dynamic Range: 90 dB
- PO:13mW (R =320)
- PO:25mW (R =16 Q)

- Passband Ripple: £0.1 dB
- Stop-Band Attenuation: =43 dB
— Single-Ended Voltage Output
- Analog LPF Included
~ Sidetone PGA, Output PGA, and HP
Amplifier
¢ Multifunctions:
-~ Suspend, Playback, and Record Status Flag
- Microphone Amplifier, Mute, and Gain
Control
+ Pop/Click Noise-Free
* Single Power-Supply: 5V Typ (Vgys)
* Package: 32-Pin TQFP

APPLICATIONS

+ USB Headset

+ USB Headphone

+ USB Speaker

* USB Featured Consumer Audio Product
* USB Audio Interface Box

» USB Monitor

* Video Conference System

DESCRIPTION

The PCM2912A is the Texas Instruments single-chip,
USB stereo audio codec with a USB 2.0-compliant
full-speed protocol controller and an analog front-end
(AFE) function for headset applications. The USB
protocol controller works with no software code, but
USB descriptors can be modified on request’. The
PCM2912A employs SpAct™ architecture, TlI's
unique system that recovers the audio clock from
USB packet data. On-chip analog PLLs with SpAct
enables independent playback and record sampling
rates with low clock jitters.

(1) The descriptor can be modified by changing a mask; contact
your local representative for details

i Please be aware that an important notice concerning availability, standard warranty, and use in critical applications of Texas
Instruments semiconductor products and disclaimers thereto appears at the end of this data sheet.

SpAct is a trademark of Texas Instruments

Audio Precision, System Two are trademarks of Audio Precision, Inc

All other trademarks are the property of their respective owners.

PRODUCTION DATA information is cusrent as of publicalion date
Products conform 1o specifications per the terms of the Texas
Insiruments standard warral Production processing does nol
necessanty include testing of all parameters.

Copyright © 2008, Texas Instruments Incorporated
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i3 TeXAs

INSTRUMENTS

www.ti.com SLES230-SEPTEMBER 2008

PIN ASSIGNMENTS
PJT PACKAGE

TQFP-32
(TOP VIEW)

@
w
=
o
a

MAMP

0
<
@
=

[24][ 23] 22] 21][ 20 ][ 19 ][ 1e][ 17]

PGND |25 18] Vi
——3 =
Veep [26 15| Veea
TEST1 [27] e
— —
TESTO |28 13| AGND
S PCM2912A ey
SSPND |20 | 12 [Veomz
MMUTE [20] 11| Veoms
BEC [31] 0] FR
REC |31
s — =
PLAY |a2 9 |FL
\,
Liflzffsfeflsfeffz]e]
o 9L = ¥ O =
Z 2 0 8.z
5 >n:| > 5 p >
(3] o
Copyright © 2008, Texas Instruments Incorporated Submit Documentation Feedback 7
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PCM2912A

% TEXAS

INSTRUMENTS

SLES230- SEPTEMBER 2008 www tl.com

TERMINAL FUNCTIONS

" TERMINAL

' NAME PJT | 11O DESCRIPTIONS

BGND |1 [ — |Reerence for mtemal eguiater -

Vieus 2 — | Connect to USB power (Vgys)

D- 3 | VO |USB differential inputioutput minus!"

[0+ | 4 | VO |USBdfferential inputioutput plus® .

| Voo 5 — | Digital power supply@’

|DGND 6 Digital ground

|xTO 7 O |Crystal output

XTI 8 | | Crystal oscillator input®

FL 9 | — |External filter pin of L-channel (optional) -

FR 10 — | External filter pin of R-channel (optional)

v, 1 __ | Common voltage for ADC, DAC, and analog front-end (Vcca/2). Decoupling capacitor should be connected to
CoM AGND.

Veowz | 12 | — | Common voltage for headphone (Veca2) Decoupling capacitor should be connected to AGND |

AGND 13 | — |Analog ground

NC 14 | — |Notconnected

Veea 15 | — | Analog power supply

™ 16 I | ADC microphone input

MBIAS 17 O | Microphone bias output (0. 75 Vaca)

Vourl 18 O | Headphone output for L

Veel 19 — | Analog power supply for headphone amplifier of L-channel .

HGND | 20 | — |Analogground for headphone ampifier 5 ' . .

VeeR 21 | — | Analog power supply for headphone amplifier of R-channel 2! . |

VourR | 22 | O_|Headphone outaut for R 3 : i

MAMP 23 | | |Microphone preamplifier gain control (LOW- Preamplifier off, HIGH: Preamplifier on = +20 dB)*

| POWER 24 || Power consumption declaration select pin (LOW. 100 mA, HIGH. 500 mA) 3

' PGND 25 — | Analog ground for microphone bias, microphone amplifier, and PGA -

[Vecr 26 | — | Analog power supply for PLL® 1T €5 < w1\ |

|TEST1 27 | I |Testpin Mustbe setio HIGH 4 .

| TESTO 28 || Test pin. Must be set to LOW®

| S5PND 29 | O |Suspend flag (LOW: Suspend. HIGH: Operaticnal state)

MMUTE | 30 || Microphone mute control, active HIGH (LOW: Mute off, HIGH: Mute on)®) !

REC 31 | O |Status output for record (LOW: Record. FLASH: Mute on recode, HIGH: Stop)® ) ~ B

@ d 32 O | Status output for playback (LOW. Playback, FLASH: Mute on playback, HIGH: Stop)®! [N ]

(1) LV-TTL level

(2) Connect decouple capacitor to corresponding ground.

(3) 3.3-VCMOS level

(4) 3.3-V CMOS level input with internal pulidown.

{5) 5-V tolerant, open-drain,

8 Submit Documentation Feadback Copyright © 2008, Texas Instruments Incorporated

Product Folder Link(s). PCM2912A
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PCM2912A

SLES230-SEPTEMBER 2008

FUNCTIONAL BLOCK DIAGRAM

soND  YeeaVecpNecWecRVpp

AGND/ HGND/PGND/DGND

Power
v 5Vio 33V Manager SSPND
[aer ——] ° volisge
Regulator ft
T Vas
Mot “—-‘— PGA+ 30 dB ~-12 dB
AMP [ L Endpoint D-
Vin ADC
+20/0 dB re—] setector f———1]
UsB SIE
N Control
Veomz i | Anslogif: Endpoint POWER
PLL MAMP
/ ‘
Veomt é ¢ oms MMUTE
iog | i
ATT 0dB ~~760B PLL
in 1dB steps with Mute|
Vout + —( =y L
DAC
A I Fro | fyc-out Rk
our 9, \ ] Endpoint
HPAMP 15 mW (at 32 Q)
ATTO0dB ~-76dB TESTO
fL in 1.dB steps with Mute USB Protocol ES
Controllar e | TESTA
FR
N 96 MHz Tracker
PLL (x16) d
= (spact”)
6.000 MHz
XTI XT10
Copynight © 2008, Texas Instruments Incorporated Submit Documentation Feedback ]
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MAX3238Datasheet

161144 Rev 0 996

MAXIMW

+3.0V to +5.5V, 1uA, up to 250kbps, True
RS-232 Transceiver with AutoShutdown Plus™

General Description Features

The MAX3238 true RS:232 transceiver achieves a
TpA supply current with Maxim's revolutionary
AutoShutdown Plus feature. When the device does not
sense a valid signal ransition on either the receiver or
transmitter inputs within 30sec, the on-board power
supply and drivers shut down. This oceurs if the RS-232
cable 1s disconnected or if the ransmitters of the con-
nected peripheral are inactive. The system wrns on
agamn when a valid transition is applied to any RS.232
receiver of transmilter npul, saving power without
changes to the existing BIOS or operating system.

The MAX3238 5-driver/3-receiver complete seral port is
a 3V-powered EIATIA-232 and V.28/V.24 communica-
tions interface intended for notebook or subnatebook
computer applications. A proprietary, high-efficiency,
dual charge-pump power supply and a low-drapout

-~

1pA Supply Current Achieved with
AutoShutdown Plus

Guaranteed Data Rate: 250khps

1pA Low-Power Shutdown

Receivers Active in AutoShutdown Plus Mode
Flow-Through Pinout

Meets EIA/TIA-232 Specifications Down to 3.0V
Guaranteed 6V/ys Slew Rate

+8ECEXVIN

* > > > > &

Ordering Information

transmitter combine to deliver true RS-232 performance
from a single +3.0V to +5.5V supply. A guaranteed
clala rate of 250kbps provides compatibility with popu-
lar software for communicating with personal computs
ers. The MAX3238 requires only 0. 1pF capacitors in
3.3V operation. It Is ideal for 3.3V-only systems. mixed
3.3V and 5.0V systems, or SV-only systems that require
true RS-232 performance,

Receiver R1 has an extra, always-active output (in addi-
tion to its standard output). which allows external
devices, such as a modem, (o be monitored without for-
ward brasing the protection diodes in circuitry that may
have Voo completely removed.

The MAX3238 is available in a space-saving SSOP
package

Applications
Notebook. Subnatebook, and Palmtop
Computers

High-Speed Modems

Battery-Powered Equipment

Hand-Held Equipment

Peripherals

Printers

Typical Operating Circuit appears at end of data sheet.

AutoShutdown Piis is a trademark of Maxim Integrated Products.
"Patents Pending

MAXIMN

PART

TEMP. RANGE

PIN-PACKAGE

MAXIZIBCAL

O'Cto +70°C

28 SSOP

MAXIZ3BEAI

-40°C to «85°C

28 SSOP

Pin Configuration

TOP VIEW
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MAX3238

+3.0V to +5.5V, TuA, up to 250kbps, True
RS-232 Transceiver with AutoShutdown Plus™

Typical Operating Characteristics

(Moo = «3 3V, 250kbps data rate, O 1pF capachors, all wansmilters loaded with 3k(} Ta = +25°C. unless otherwise noted )

TRANSMITTER OUTPUT VOLTAGE SLEW RATE SUPPLY CURRENT vs. LOAD CAPACITANCE
vs. LOAD CAPACITANCE vs. LOAD CAPACITANCE WHEN TRANSMITTING DATA
15 " ]
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= = 10 [-+SLEW I % % hy -~
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2 ° A TRANSMITTERS 15.68bps || 2 TIRNERRTTLR 250K0p 1 : | ‘L’#
& LOADED 2K62 + G T oo pRAdBMEMTIRISAS Sy x, =
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15 (i [ I
0 1000 2000 3000 4000 5000 0 1000 2000 3000 4000 5000 D W00 2000 3000 4000 5000
LOAD CAPACITANCE (pF) LOAD CAPACITANCE (pF) LOAD CAPACITANCE (pf)
Pin Description
PIN NAME FUNCTION
1 C2+ Positive Termnal of Inverting Charge-Puimp Capacitor
2 GND Ground
3 c2- Negative Terming of Inverting Charge-Pump Capacios
4 Ve -5.5V Generated by the Charge Pump
6. B, & 10,18 T_OUT RS-232 Transmitter Quiputs (T1OUT-TS0UT)
8.8 11 RN RS-232 Receiver Inputs (RTIN-R3IIN)
P AIEE Foree-Off inpul. Diive high 10 overrice AutoShutdown PIUS, keeping transmitters and
B 21N receiverss on (FORCEDFF must be high) (Teble 1)
14 FORCEDEE Force-Off Inpul. Dve Iow 10 shut down transmittens. receivers (except RTIOUTB)Y. and on.
board supply. This overrides AutoShutdown Plus and FORCEON (Table 1)
VAL Outpur of the Valid Signal Detector. Afogic ™17 indicates if o valid RS-232 level 1§ present
14 LAY 0N TRCOIVET INputs.
16 RIQUTB Noninverting Complementary Receivey O, Always dclive
17.19.22.23. 24 TN TTLUCMOS Transmittey Ingras {TSIN-T1IN)
18, 20. 21 R.OUT TTUCMOS Receiver Quiputs (RIOUT-RIOUT)
25 - Negative Terminal of Voltage-Doubler Chiarge-Pump Capacitor
26 Veo +3.0V to +5.5V Supply Voltage
27 Vi +5.5V Generaled by the Charge Pump
28 Crs Positive Terminal of Voltage-Doubier Charge-Pump Capacitor

4 MAXIMN




+3.0V to +5.5V, 1pA, up to 250kbps, True
RS-232 Transceiver with AutoShutdown Plus™

Typical Operating Circuit
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MAX9814Datasheet

EVALUATION KIT AVAILABLE

MAX9814

General Description

The MAX9814 is a low-cost, high-quality microphone
amplifier with automatic gain control (AGC) and
low-noise microphone bias. The device features a
low-noise preamplifier, variable gain amplifier (VGA), cutput
amplifier, microphone-bias-voltage generator, and AGC
control circuitry.

The low-noise preamplifier has a fixed 12dB gain, while
the VGA gain automatically adjusts from 20dB to 0dB,
depending on the output voltage and the AGC threshold
The output amplifier offers selectable gains of 8dB, 18dB,
and 28dB. With no compression, the cascade of the
amplifiers results in an overall gain of 40dB, 50dB, or 60dB.
Atrilevel digital input programs the output amplifier gain. An
external resistive divider controls the AGC threshold and
a single capacitor programs the attack/release times. A
trilevel digital input programs the ratio of attack-to-release
time. The hold time of the AGC is fixed at 30ms. The low-
noise microphone-bias-voltage generator can bias most
electret microphones.

The MAX9814 is available in the space-saving, 14-pin
TOFN package. This device is specified over the -40°C to
+85°C extended temperature range.

Applications

* Digital Still Cameras

* Digital Video Cameras

e PDAs

+ Bluetooth Headsets

+ Entertainment Systems (e.g., Karaoke)
e Two-Way Communicators

* High-Quality Portable Recorders

¢ [P Phones/Telephone Conferencing

19-0764; Rev 3. 816

Microphone Amplifier with AGC and
Low-Noise Microphone Bias

Features
* Automatic Gain Control (AGC)

¢ Three Gain Settings (40dB, 50dB, 60dB)

e Programmable Attack Time

* Programmable Attack and Release Ratio

2.7V to 5.5V Supply Voltage Range

Low Input-Referred Noise Density of 30nV/VHz
Low THD: 0.04% (typ)

Low-Power Shutdown Mode

Internal Low-Noise Microphone Bias, 2V

Available in the Space-Saving, 14-Pin TDFN
(3mm x 3mm) Package

» -40°C to +85°C Extended Temperature Range

e & &

Ordering Information appears at end of data sheet.

Simplified Block Diagram

maxim
integrated



MAX9814

Pin Configuration

Microphone Amplifier with AGC and
Low-Noise Microphone Bias

TOP VIEW

MAX9814

Pin Description

L7 NAME FUNCTION
TDFN
1 cT Timing Capacilor Connection. Connect a capacitor to CT to control the Attack and Release times of
the AGC.
2 SHON Active-Low Shutdown Control
3 CG Amplifier DC Offset Adjust. Connect a 2.2uF capacitor to GND to ensure zero offset at the output.
4,11 N.C. No Connectien. Connect to GND.
5 Voo Power Supply. Bypass to GND with a 1pF capacitor,
6 MICOUT | Amplifier Output
7 GND Ground
8 MICIN Microphone Noninverting Input
Trilevel Attack and Release Ratio Select. Controls the ratio of attack time to release time for the
AGC circuit
9 AR A/R = GND: Attack/Release Ratio is 1:500
AR = Vpp: Attack/Release Ratio is 1:2000
AR = Unconnected: Attack/Release Ratio is 1:4000
Trilevel Amplifier Gain Control.
GAIN = Vpp. gain set to 40dB.
¥ GAIN" | GAIN = GND, gain set to 5048,
GAIN = Unconnected, uncompressed gain set to 60dB,
12 BIAS Amplifier Bias. Bypass to GND with a 0.47uF capacitor.
13 MICBIAS | Microphone Bias Output
AGC Threshold Control. TH voltage sets gain control threshold. Connect TH to MICBIAS to disable
14 TH
the AGC.
— EP Exposed Pad. Cannect the TDFN EP to GND.

www. maximintegrated com
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MAX9814

Microphone Amplifier with AGC and
Low-Noise Microphone Bias

Typical Application Circuit/Functional Diagram

MAX9814

Y
AGC
VGA

cT

CG

Ceg [
ZQHFI

MICOUT

Hg

“THE DEVICE HAS BEEN CONFIGURED WITH AN ATTACK TIME OF 1.1ps, 4038 GAIN. AND AN ATTACK AND RELEASE RATIO OF 1500

www maximintegrated com
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LTC4416Datasheet

LTC4416/LTC4416-1

TECHNOLOGY

FERTURES

= Designed Specifically to Drive Large and Small Qg
PFETs

Very Low Loss Replacement for Power Supply
OR’ing Diodes

Wide Operating Voltage Range: 3.6V to 36V
-40°C to 125°C Operating Temperature Range
Reverse Battery Protection

Automatic Switching Between DC Sources

Low Quiescent Current: 35pA per Channel

Load Current Sharing

MOSFET Gate Protection Clamp

Precision Input Control Comparators for Setting
Switchover Threshold Points

Open-Drain Feedback Points for Customer Specified
Hysteresis Control

Minimal External Components

Space Saving 10-Lead MSOP Package

APPLICATIONS

= High Current PowerPath Switch

® |ndustrial and Automotive Applications

= Uninterruptible Power Supplies

= Logic Controlled Power Switch

= Battery Backup System

® Emergency Systems with Battery Backups

A LT, LTC and LTM are registered trademarks of Linear Technology Corporation

PowerPath is a trademark of Linear Technology Carporation
All other trademarks are the property of Ineir respective owners

36V, Low Loss Dual
PowerPath Controllers for
Large PFETs

DESCRIPTION

The LTC*4416/LTC4416-1 control two sets of external
P-channel MOSFETSs to create two nearideal diode functions
for power switchover circuits. This permits highly efficient
OR'ing of multiple power sources for extended battery life
and low self heating. When conducting, the voltage drop
across the MOSFET istypically 25mV. For applications with
awalladapter or other auxiliary power source, the load is
automatically disconnected from the battery when the aux-
iliary sourceis connected.

The LTC4416integrates two interconnected PowerPath™
controllers with soft switchover control. The “soft-off"
switchover permits the users to transfer between two dis-
similarvoltages without excessive voltage undershoot (or
Vorooe) inthe outputsupply. The LTC4416/LTC4416-1also
containa “fast-on” feature that dramatically increases gate
drivecurrentwhen the forward input voltage exceeds 25mV.
The LTC4416 “fast off” feature is engaged when the sense
voltage exceeds the input voltage by 25mV. The LTC4416-1
enables the fast off under the same conditions and when
the other external P-channel device is selected using the
enable pins.

Thewide operating supply range supportsoperationfromone
toeightLi-loncellsinseries. Thelow quiescent current (35pA
perchannel) isindependent of the load current. The gate driver
includes aninternal voitage clamp for MOSFET protection.

TheLTC4416/LTC4416-1 are available inlow profile 10-lead
MSOP packages.

TYPICAL APPLICATION  LTCH16vs Schotty Diode
Forward Voltage Drop
Automatic PowerPath Switchover s P i Under and Overvoltage Shutdown Operation
V1 = 12V (FAI) COR;W!T i
V1= 125V (RESTORE) PRIMARY SUPPLY SUPTSPO3 07 " i Vi
" S 1fIn 6 " g 5221k E3 lﬁnm-[
: = T ! L Voa Wi
Tcse =z & Vo WiTH | |HYSTTRESIS| 182c | LICAI161
21k 2400 40 vi § | K HYSTERESIS[Y Hi [} 8
GND Gt b TR M 1671 243 B Vi ;
L & . . VOLTAGE Ly - % Van
L] @ : e _ 5] v e
- s 2 -
oh 5 ey &« -
vz 062 s UV ENABLED AT 5¥. Viy RESTORED TO LOAD WHEN Viy RISES T0 5.5V
V2. 108V BACKUP SUPRLY SUPTSPOO 07 FORWARD VOLTAGE (V) st i O ENABLED AT 13 5V Vipy RESTORED TO LOAD WHEN Vyy FALLS TO 12V

44160
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LTC4416/LTC4416-1

ABSOLUTE MAXIMUM RATINGS PACKAGE/ORDER INFORMATION
(Note 1)
Supply Voltage (V1, V2)....coovcvevrcccrcererenn, =14V t0 40V TOP VIEW
Voitage fromViorV2to Vs ...................... =40V to 40V b ig B0 6
Input Voltage GND 305 bs Ve
E1, E2 .~0.3V to 40V 55 B o
VS covrrcnnmnnnissnessne e =14V 10 40V PACKAGE
Output Voltage T L
G1.......-0.3V to the Higher of V1 + 0.3V or Vg + 0.3V -
62......-03V to the Higher of V2 + 0.3V or Vs + 0.3V | ORDER PART NUMBER | MS PART MARKING*
H1, H2.. eersneens ~0.3V10 TV LTC4416EMS LTCFC
Operating Ambient Temperature Hange (Note 2) LTC4416IMS LTCFC
LTC4416E ........... ..—40°C to 85°C LTC4416EMS-1 LTCPS
LTC44161 e —40°C 10 125°C LTC4416IMS-1 LTCPS
Operating Junction = -
Temperature Range N SV T ey <o, pp—
Storage Temperature Range..... ...=65°C 10 150°C | Lead Free Part Marking: http://wwv.linear.com/leadiree/
Lead Temperature (Soldering, 10 SEC) .....cccovcv.vee. 300°C  Gopsult LTC Marketing for parts speciied vith wider operating temperature ranges.

*The temperalure grade is identified by a label on the shipping container.

€ELECTRICAL CHRRHC‘I‘EBISHCS The @ denotes the specifications which apply over the full operaling
temperature range, otherwise specifications are at Ty = 25°C. V1 =V2 =12V, E1 =2V, E2 = GND, GND = OV. Current into a pin is
positive and current out of a pin is negative. All voltages are referenced to GND, unless otherwise specified.

SYMBOL | PARAMETER CONDITIONS MIN TYP MAX UNITS
Vy1, Vyo. | Operating Supply Range V1, V2 and/or Vg Must be in This Range for Proper | ® | 36 36 v
Vys Operation
lar Quiescent Supply Current at Low Supply [Vyy = 3.6V, Vi = 3.6V. Measure Combined Current | @ 70 WA
While in Forward Regulation at V1, V2 and Vg Pins Averaged with Vys = 3.560V
and Vys = 3.6V (Note 3)
lor Quiescent Supply Current al High Supply | Vi = 36V, Vi = 36V. Measure Combined Current | @ 130 WA
While in Forward Regulation at V1, V2 and Vg Pins Averaged with Vys = 35.960V
and Vys = 36V (Note 3) |
laaL Quiescent Supply Current at Low Supply | Vyy = 3.6V, Vy2 = 3.6V. Measure Combined Current | @ 70 pA
While in Reverse Turn-0ff at V1, V2 and Vg Pins with Vyg = 3.7V
lorH Quiescent Supply Current at High Supply | Vi = 35.9V, Vi = 35.9V. Measure Combined [ ] 130 pA
Whilg in Reverse Tumn-0ff Current at V1, V2 and Vs Pins with Vs = 36V
locL Quiescent Supply Current at Low Supply | Viyy = 3.6Y, Vya = 3.6V, Vyy = Vyg = 0.9V, ® 30 pA
with E1 and E2 Active Vg = 0V, Vi3 = 2V, V1 and V2 Measured Separately
lack Quiescent Supply Current at High Supply | Wiy = 36Y, Vy2 = 36V, Vy; - Vig = 0.9V, L] 65 PA
with E1 and E2 Active Vg1 = 0V, Viz = 2V, V1 and V2 Measured Separately
I EAK V1, V2 and Vs Pin Leakage Currents Vyp = Viya = 28V, Vyg = OV. Measure lyg -10 -1 1 PA
When Other Pin Supplies Power (Note 4) Vo1 = Via = 14V, Vg = —14V. Measure Ivg =T 3 1 m
Vyy = Vi = 36V, Viys = 8V. Measure lyg -10 -1 1 WA
PowerPath Controller
ViR PowerPath Switch Forward Regulation [ Vyy, Vi - Vs, 36V < Viyy, Via 5 36V, e 10 40 mv
Voltage Cg1 = Cgy = 3nF
Vato PowerPath Switch Reverse Turn-Off Vi1, Viiz = Vs, 3.6V < Vi, Wiz < 36V, | 40 =10 mv
Threshold Yoltage Cg1 = Cgz = 3nF
Vro PowerPath Switch Forward Fast-On Wy, iz = Vs, BV < Vg, Viyp < 36V, [ 50 125 mV
Voltage Comparator Threshold Cg1 = Cga = 3nF, lg1, I > 500uA
44168
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LIC4416/L1C4416-1
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Operation can best be understood by referring to the
Block Diagram which illustrates the internal circuit blocks.
The LTC4416/LTC4416-1 are divided into three sections,
namely:

1. The channel 1 controller consisting of A1, C1, the “first
analog contoller,” the G1 drivers and the H1 output
driver.

2. The band-gap reference

3. The channel 2 controller consisting of A2, C2, the
“second analog controller,” the G2 drivers and the H2
output driver.

Each of the three sections has its own derived internal
power supply referred to as a rail. RAIL1 provides power
to the channel 1 controller. RAIL2 provides power to the
channel 2 controller. The internal RAILBG provides power
to the band-gap reference. The internal rail1 derives its
power from the higher voltage of V1 and Vs. The internal
1ail2 derives its power from the higher voltage of V2 and
Vs. RAILBG derives its power from the highest voltage of
V1, V2, and Vs. All three sections share acommon ground
connected to the GND pin.
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