JARAZZEANE HZHIA

2 H3 F U ARAA AA IS
( Wheel protection lateral sensor development)

gy . PIE

2014. 6. 10

drdsta 2ot S AREA R



‘g B3 Z B AgA AN dTAR o AFAHRIAR ASFUT

2014. 6. 10

TSR A ARAER TR

AT

2013. 9. 1 ~ 2014. 6. 10

AT71%

o o o Np Bo
o I B Bo NP

N o

~
e
B
Ho
Ho

0

N B



fo
©
2

AF 25T 66mA—40mA

AFol TF 500g

25 A7) 10 * 10cm

229 AA A =4 2cm ~ 400cm — 20cm ~ 50cm

3.0 Wg % e
TR U@ CAES] & sj4sh 329 2Y5HE AT /| THE HANAL ANH &3
sl olste] HHe| /| TRE AS BEE HPh AoNAE Aol mE 2g3 WM<

A=Y Wz} FATA REFTAS ol&3ste] Z4zte] ARE wop 4 FstA 313l

v}
[
AC)
ki
B
=
48
o o
f
=
48
P>
R:7
i
N
o
N,
fo
2
=
(W)
@)
il
o
ofo
e
oi
_O|L
o
|
e8|
o
i
o
ofo
_0|£

4, B HAA
B ojoltiole] Beg HE
!
A& PC/ABS
Z 5 3}Al A HC-SR04
MCU ATMEGAS
RF AirBon-F400u
g = ol H LM7805, LM1117




MCUE= ATMEGA128S AR&3te ot 329 42335 l5te] ATMEGASS ALg-.
RF= HuEdS 47] 42 AFela &, 54l AuAF7E BbAFol vlste H 5.
g Zd ol B+ LM1117 5V—3.3V LM7805 9V—5VE At 73}
5. A #A
- 32 Az 34
2T A — Ze94AA, MCU #+% &2 — RF, RF 71+ 5418

ro
\
™
P
lo
)
£
>

MCU, %4, RF < RF &41&<l — (FA4)MCU, F#, RF&4Al <
— (254 A, MCU, RF&4A < (&H4)MCU, §-4, RF&4 A& &0 — 32 Az
=34, 2)
- 7175 AF 234
27 4 AAHEY, 7leh — CATIA 2A — 75 wAZ QI3 CATIA +4 — A=

ot

MNAPCIABS) — 912 7+E o7 — 714 BEAZ 7] 7R A7tE — 7|78

6. 2 &

Aol g g3 AAe FAeHS 4F stdoy RFsA £4= dste] FA45A
Attt 2¥3tele 43 shloy = Y3 Az st &% wEHYE 24 Xt
o #iEg] F2o 7l7HE A=

9 7} o= A== dEoAH
2RAF 574 66mA X
Zgv AA
10 ~ 50cm O
Ag =4
vl 126g(3 2 =3 O
I 25T Alo] =& 5cm X 5.5cm O




AL Al Bttt st b et e e te et e st e ebe et e baebenaeennenean
AT FFAIL] Bttt 6
RN 27 AL A TFZ] T3ttt 8
A3E BRA Z TN E T bttt 9

A27 FFAITEZ T oottt ettt
AT SELITEA ettt ettt a ettt re ettt n st eneas 11
A 27 TFA AT Tttt 16

ABZ DT IR oottt sttt r et s st st s e e s senan
AT O] FZ] QATE ettt 19
A2 BB ZAF B HAIEZ AL e 24

ANATE ZERNAD A oottt ettt bbbt
AT ZTEID T ettt 27
A2 Al Z3E] T B ettt eb et e ettt naas 29
A3E A AT E B e 30
A B T ettt ettt ettt b et s ettt nt st ereeae e e e 31
A7 B ettt bttt he bt s et e st n e eneereeae et ene 32
O B E I ittt ettt ettt n ettt nteneete s e et ene 34

ST AZLTET ottt sttt sttt bt s et ses b
AT ZTTEEE FDZE ettt 35
N2 BIZE R Bttt b e sttt neene et s 39
RN AFFAT ettt r ettt rt ettt ettt ne et ntentenens 48

ANO7 AT T T ittt a e e e e e e e e e et et e e e e e e e e e e eneene
AT AT B3 ettt sttt ettt s nteneas 49
A2 HIFAT D A B et 50

A T2 T Bttt sttt b bt s et st e e be bt b s ens
Ald 28 2 nZ2 . AR 51
A28 A B TETIAG e 53

[ &)

* ZRTFANA] HC=SROA... .ottt ettt eb et es e e 54

S 117 £ TR U SRRSO 56

 AITBON=FAO0U......eiieeieiiee ettt ettt ettt st s st e st ete b et et eneeneneenee 64

- QuickGuide_AIrBON_FA00. .......co.eiiieieieeieee et 81

* MaNUAL ATTBON_FAO0... ..ottt e e e e e e e e et ee e e e e e e e ra e e eeeeeeeas 92



A 14 A
A1d A 23
A3 4o GAE 17709 Tse] 2AARTE BE F/ASARE AGFUT. 2

F 100d0] Ay 18864 He] Z Wzo DEYZ Tles) 42 HLH AEHE
o M ABAE 9714 Ao 2w AA BT, 19033 ¥2e We) =7

TS AYshal PI3AREH Ao 4 A 3= =UstEA ti@dgate] At
deiA He A7 "G 1000d0] At A5 Asa; kel ek A2 AANA 7
Bt AP EorE HAJ =] AEA A2 19509t R Al Hd oy A A<
e zte Alde 4 F9l 19703 FE Tdsty] Adsiit. AsE AFe=
At I AEAF Al 201319 6009 0] de A Aoz Wit

- ISk A 22X Szt [E50) : eizsai)
— 635.1
600
00
200
0.1
0
-1.3 '
—200 :

1977 1984 1990 1995 2000 2005 2010 2013

:T[:fl"‘ _?—_?HEH 250} 7|5} fvoonia@newsis.com) m" ( }

T AEA e F7he G FW AFA SRS £ w1 Fbeka Uk T
A3} Aol 74 P 2 olfE AT HF £ast gk Holth F7bshs
AEE BW 337 1509 ool F/ksHe AL &+ AUtk



o AISH 58 F0[00 10
~ided Y H7Y 'uﬁﬂ-?

oo 0G0 Aol oY 2

AFA U@ Fart SVl ek B s1%o] oAy mmshe] wokd wdS
o) F3 gtk HAW sl&e] APl wet Aol WAH Y HEF =B oqaa 744
FR7F QEE, AFE ElAeld, A T B AA, Belo} 718t 7

2 A2A 5 £ 0 AAAel %ol A% @ el WA ek

W 71&S0] A YAHo] el wet B A4 EF 5 Ad R

Jut

ol# g 23

5 oolge 5ok glok.

el gl WA Ut oY A V1% F B BESE AFS AZEE Ao
= zjo]t}

dutx o 2 nlFE olgta s Fol2E Wheel ozt dth AFate] &
o] wA, x}Ex} 71%e w2 A RS "o AFe nrEHEE

AZtRTI & 5 9k e YR 8RE Azsid dole] ggo] go| o]2s7A %
A<
o]

Ade Aee 7 w G| sl%o] ARFAA, A5, A, WY7] 5 S F8
eEFTe WO J1E3 I WA gk 53 St FEIL Jx e AFA
Aelol el A5 Bl tld Zlelo.

A5 e Vol WF 71 Aol hE AFste] 2YS RFE sl /Y B
Ho} gtk ST Do A el W) B HIFE JEe AL} Aol e
BE 7% del gl 3lo] Aotk

A5R B AW, Az Aol met hZe] B At DA B AP 5
Wkl 714 7bAo] gebzith Wel A 2 ~ 39 F1= wAls=d, Be) &40 47
RS F7)0] gmglel vRE o] MAYShy] WRel M A ZHoA HE LA ol

=~
KeR
L



el @ BHEE Y5 B RE 5 3P
£48 vl PAFHD Bl T 7L

A2d BAY 3FH =8

A5 AR)e) J1E F Erelo] F71% ARAATPMS Vst w5 Azgoz A
5 Agste] e BE st FAMNE BEE o] BEoth ARAAE gl
AQTZFE W otk FAMATL A5 Mo AYFFFS A YA WA AY
TFFL Zolt Zlo] Bxoln

=3 AFAY T B FU3 FA6 HAA Fa4Ee nHstel AFY FFL A
28k Sm A5 D A Aol ze] A AFL WEY] Aste] HEE Ao|2o] A/E F
Qe

E, A AP zde 7R AYE zdste B RS 9% HHY APz =

AFLEHF 66mA—40mA
AFY =F 500g
|25 37| 10 * 10cm

23 AN A =4

2cm ~ 400cm — 20cm ~ 50cm




A3d Bay g sgaz

1

ZIhEtel] M dol hd 7eE AWstd, Asa 49 7se A dEF &l v
= A
o tfojojet Al AFAte] shEe AAshe
o 758, AEYL =W Wt V%
o =W RN FAHS FF, ¥IstE VT
o AEAe] FHAWLL AY, fAE TS
o Hio] oA wsE Ag 9RE W}EeE V%

PdH o2 AT ANAE B £l Qi A FHL Hofof

1
Soh sAT o] o]l AW oY b FAZ WA T 5 Utk B SHOE A ¥




(D A 224

=

Fosm Fa A A4olut

)

o] BaAe AT Ho| AANS Rz}

1
=

it

1 Aol Ao]= m

Kl

Aolt}. opztolL} &

3

g7} Hlol WYw 2 Az olold b

A = ZellA Sre A HolA &) "ol 4l

S|

}

»AO

~L

o

3
=

o] ATk UlRe] Z;o] uAy

el
B

i

)

o

~
o

% AFA A

Rolm

L.
s

o AAe) A AV 2 A Fe] 7}

1

- =
G

3

|

SEER

il

A

q

=

@ 71 &3

%!

2

i

A

= i

~ ]_l.mmo N
> N of
= — N B %
X R 2
wod o Fom 2
BT R
OB g o0 X
R
TN T o2
T W e on 2
EEEDS
© o
I B

_10_



A 2% FA=E H4

Ald FRAA

e dFe] AfAddoldnE & 4
Ql &o| A A7H e ofoltio}} B,
@ ofeltle] 47} Be5E WHOR $5@ ofoltiofst hE bsAol Wk
ot M| A A kow HopAth
o AHolA T 5 Uk BAJNRED)AE ojwd W&o FeloltE 1o o
B Sl ok Hul, o3 AfERSn JFHIAA @ AL FAHOR A

ofoldelg AMAA UES sa Yok,

(

A% AT ooltjelst w5 YL 23t MAS REl, T ALL
goko] HYBS s FELF HUA ALY FHol udehS 2ol H = AATE
#

& 3ekste] ooltiol & AR HAL.

D

_11_



Q) 4" AL7F

r-[o
oft
o

wEAg o] ol Mol WS e FAE] A AR AAT &
WA = AASE WM ofoltel: MR

]_

- Ay A s o] gste ey AE AU A =

SRS gase e
_ e sio] shse wE Aol
S AFRAS olad A7 oy A
- Byo]l=2 o] gste] A o2 A
s o128 ol g310 1‘441 23 A7)
AM Ao Ag ArAbT o

- AMBR AUAE 87 YTH BETE

875 |- 2SANE 8T ADSA

ZYE ol gkl REBHG A7) B Aolo WASY Ty
gysow 3y Fol @ vl

_12_



A o

§:]_.

Q) AHEE HH S o] &

Bt Ayt Sl v i

=
=

-7} Ao

1

DERe
1

]

wol A #o] &

o

e

43 2871 7]

3|

71754
4= A

st

A
L

T
T

l

k]

o] BAA I 7

2 AEHT BEY AFOE AW Y

S

=

= il

N ~

= g

iy ™ iy
M T 2
W = B ™
of U o
L ~ 5 ajo
,._-E X ,.;E —_—

g X o T ©
AE L ew | 2
A <
0 ~o o 3
N R .
W or 5 or
/Y T K -
o] T o & ~
| | | | |
Gl =Y Jjo
~ iod ~
of G -
Ul ~ of

_13_



% F2} A wrkel Be nsa] 98 AA =
As) AA 2ZHAT U] 48 BE nEHE
23 MM RFEAE Agslo] Faow

BE 2 3% A 2A AN AR

ofeltjol 2 F2F A A4 &2 ZFEE

o] Aot}

3

delFe dEE VIESRE 3 FASAo T B3 Y EE HAS) st AFE AIZEES
=87 98l 2AAES FAE Zo] At AR ofojrolE HAASAT
- 23 XY e 2H 5
gare °
- AFL2EFS FHA43EE Ao &
- 2 A A o] AN gE AAER FEHO AIYA Y FES
ZI&s | 23kA @A R
- OFFolu} §FH Al AfeolE w2l Aofrt SR EA] S E F83HA 24
- RF54AlE ol &3 74 574 75
L77)% |- 257 AAE o8& A mE FAEH VT
- Sleep Mode, FEP ¢147]%

_14_




HELBT fi Tumnﬁ i e I lell= 2y s e o Q/ 7
5 R W e b A\Ve\ﬂ ‘ | WW.W
R e I T Hena e b o f e o - o 5 vy fumw

W (s V22

deb7E T Y T Hoee ke b R BeETEa
(st~ o/ s—vwur~3T) Br TR fu AT
e ep bisle 33pw doy aleleT T L2d T KT P o
E% 5 Fia.
S PINETRE UVEL TR
U Thipk o Wik W 3y AoEE e
'Y PR BEHEM -
g

™ (s 76

R

ﬂwunJ, 5 %_‘V =

[ e

u,_L

_15_



253 714%}011 P 23 gEd s

- Ao AA sk Aiete] Aol JANGZE 24),
- USB7}vulgks} Z 94 AlAe] A%,

- ol A} J1dolA ATE stn AAT obx w3 e B
AWES | okuy] WEe] WK A HFLS FTHE AF AFH B
spate] mwgel A F.

- A}Zo] glo] AExte] As F3.

- Foll=ol ¥ HAS W Ak

_16_



A2A FHA AR A

& 1 7}

=34

7144 A A4 RERE
Wl &} ERTN
] uhel g Byolze] | N |
H 8- 4] 4 sug sy | uldele s
ARA T g | dRe AL za
7 A7) 334
* % * * * %
sfeltiof =
s wEEe | SAw WrAe | EaA W]
TR ALT | ekre 2A M8 by A Sl
A7 &
* * * % * %
A FEow
S A
MR Asd | Past zAEe] | AELA e
_ EslU=E
AMEE A | gzo) 9wt 3 A A PR e
=74 A7)
A5 9
%k * %k % %k
FFAA | A d=
S RS g wa wgel | wna
ARE QAT | FAEA, .
H| & ‘—5‘—:5 A %
9 A Qo g | zA@A A RS Bt
A A a7 gol
AHE Qe slok 3
%k k * % Y %k kK Y % %k Kk
ojml we | maEa vjex | HRA A A | e 9BA
ol AQANA | ke A BA | 84 ey | W] 4
AT, AL F | AR AR s o2 &
* * 2. 8.0 .8 ¢ 2. 8.8 .8 ¢
NG shhsel k Hol)

_17_



NA 7= AR olf
S e 237t YA HE 1rbe] EY Hlgo] wgsAw o] AE
° < A7 = 2R 2RE 2E & 5 )
) A o] AEFL AFd Bulyl HA @1 EFE = ATt T
=34 ]
7be] "o ula] 7}A o] A& sk
O &84 7« 84
1 AZo] A3} %o MEE HHe| Ao]=z A ath
714 2. AEo] A% L3 Al Ao WEE ABS M4, Hst] A&
3. AVRF} REEAIS o] @3te] &dM3 & Alole] BHEAS dT}
4. 2S3 MAMe AYzAL olgat] A Wt BA Lo HES
gz Pt
grzlo] go] ate] 47 AT SRS & 5 glon wjEE wikol
g4

golstA AA s

_18_




A 3% AT E
A 14 ol a7

© Eolo] 2719t AT X(TPMS)H?

Efolo] 2719t ARAATPMS)E Efojole] E71gte] UA 47 olshz olxw
WA T, B kol A19F Aol HW ARE Wikl LAA} AFAE A
AEZ s AAE BT

AEATE 222 Bolo] B4 BAS AR FEFE Aol

o
ki
P
ol

)
>
Y

AN

_19_



+ Elojo] T/ ARAX(TPMS)S T4

[e)

ot EE HE AZAolnz IYS w3
& <HH M HiE 2] So] YA

D Elolo] &7k AlA
Elojo] F7] S MEe} dAFoer o =

e ALo= AARo] Jhsslth YRolE LxAlA, wal

of At "W FHS BE 5~ 7d
HoA 7HA3 259} ¢te€e 7|ELE 20T o

W%%Mﬁiﬁﬁﬂﬂ 9t cel}
B A AA sHES BAST] A AN AR T kg

(=T

2) AW
pIY ﬂﬂ4i¥ﬂJW%?%HJ&%J@MDLHMM~QCﬂliﬂ“ UERERE
SR HRE AT Eoloe

AT,

off

Lo

'é'
T

k

_20_



1 g =

PN
T

| g Age) TS dEES

1o

il
=y

e

X

—
file)

o = WE ool zgst= ZoAMFE 9

oA o] FoAE AZA T

YA
N

2uE gojzl

“olgh EEAINE 1 9l Ao,

ol

Radio Communication®

_é_]_lE “

°]-&

)|

(}o]ojg] 2ol &gt

Al

N
Ho

u ZFol| A F320Hz~20kHz € 9

o
=

AAH AZont

)

R

i

)

S}t Hhal Ho} Sol

BEE

Aol gomg F

T
| .

Al

=7 3 HER AR A F9

Sl

3ff oF

&% C={ 331.5 + (0.6 x temp) } x 100cm/sec

_21_



O PC/ABS

D 237134
- ABSFA o] Al 3 73S zEaL 9lo] Polycarbonate 3] 9}
Hlwste] 1.5~2u]2] -5 = st AE Al FAE JFSH
olg HIERES Haslsld o, 2144

2) 7I1AA 44
- PC/ABS&= 71EHe] <A Yo
FTAZEE BAa3sta Q)

- A2 Bl A E J|Ere] EEk2E 3 Hlalste] 7] ¥
HAZ 2xolA Abgol 7hHestH e e WEe 878 F

et
Jo
offt
o,
i
f
O :“o

racks2] Aol gt}

o
il
_rg
JE
o
pe)
El
9‘15
2
=2
o
S
ot

), PS(ZY2HA)FH a3 HE FF
>

fu
o
lie]
2
mn
Dy
ot
I-'L'l
il
i
X
o
ofo
i
kl
>0
%0 4> o

A= FAoY. =AY JhEe foldd ddxE
A3 BYOoRREH RS FofollA AMEHI YT
B2 4F o &7 okyet AHA AR oJallA &7]¢] Aol 2 AHEEHE FA
AUt AT ES 94 @G5 WFd dedxes dF8EdUt. = B2¢ 8719 A5 1
F EEF AY 5 AFH Jd FHEE =Y 7 AFUH
% g s &
« AE7HEA 0l Holun. « A2AA = FA sttt
< A7N-AZ 0] T - iAol F 2o
- AHEAC] A « o] U
« Aol Aok « Hoix7] Hrh
. 7}1¥T - A, =F =50l oHH

_22_



® A vl

T B PC/ABS PP(ZTZ=24)
_ THBE 70(kgf*cm/cm) 46(kgf*cm/cm)
(izod notched)
S Bl A
(B2A) 530(kgf/cm ) 190(kgf/cm?)
PP A& Ao FHeksta 714 F3-&2 PC/ABS tiv] 715%4 =t} =3 $FHE0|
EoF ¢ A Z2HT vt 54 g

o A5 A7

7t e AFS
B

X
off
_>;1_-‘
it
2
o
B
L)
N
2
Md
=2
e
i
ol

h)
=2

N

)
%

o
i)
e
=
g,
Q
>
&
Op]

w9 oolde}t e FZ2gH BluE silS "W ol 4% AL PC/ABSe|th. PC/ABS7H
4 W

B 25h Fob WMol 47 Yol Lor AL YofA WP Ee

of

ol
=2
o
ofo
i,
rlr
n)
N
o)
Y
il
ox,
(o
f
ok
2
b
i
S
N g
A
&2
rlr
4 K
)
ol
1o
ok
-3
o
Dl
i,
rg
™
offt
=2

_23_



EszA 24 2 g

A 2 A

@ AT AR BAIZA B B

m_ '
L B =P g
N ¥ | r : =
5 o e, = 0w E
: > _ wwu o= o A
K NH T T b 2 %
w : .
,MO EWE K 1:,/| i —
— on 5o =3
C g EELE
M| N CeE®E
= || < I :
= - Moo= o
7 < <0
: ) = > M
< _ N X % 2 mo ?
x (w2 L P w
< ; N <O
mo X wo_u X 7 B EH o
> % 3 T K =
T N
W N o n_rt RS
T W o P T -
Tz v R
R ool oo o
| O# o X
W <o oY W
M
- mﬁ - ¥R i
Ak EoT T 1 o
EO O_H X En_ nME
A wn
wir
w K
ar o

_24_



@ A5ae T A7) AN

554 AER % A7 AA
BEF e
TEYE 2011.02.17
FAR |- 2STANE ol gl el BAE 24
Aold |- Ao AFE A%
| W '
8
53T 1
Qu5s | HE=E ’
<]
|
a 3 2
B e A SRaAsIel #ek A8 =, Ao fy
ARe BARY B FA Fo| shiel H9Ao 4T A%
el AAHolR TEE o] Fo, T 1 5
_ AASAY Aol B dro] whE FUztA7]
549 | _ - - :
oA e Aol AAee AUoE FYHAIE THNE
E PHLAES £47 AXT 5 YA Hx, 4
THLEE 1] 4T AARTES AT B WA o)
2ga3p 9o

_25_




AR AW A7) AA
2000,09,25

=2 AF A=

]

A8

)

53
3 olo
=% %
o o Be £4A Y
& Zolth
g v
sz

]—' -~
T x 2
oo £ BT
oo W
Ay ok =
= 0 o= 0
<o Hp % — N X
1 X9 —_ N
& [ )
0~ g am_ o mmO ml ~
a i ﬂ o JvAlw_ ﬁAL 7U Mﬂ ﬂ
% F o oy W
JvAI‘.._ ;0.._ N —_— 0 ‘_._em_v.o
5 T 5 R
m.o E._ _ S X N o
wW ool X Nw o o
Ho WX Ay X "R
~ " o o oF
_x ].rL ==
o ‘_|§| —_ ‘W X
o) & NI
mz._ O_E ) 1:\_ HO
= N W X X ™o

Ck
o] %

@ A3 AW A7 AA

& o
1 W
o) [}
= it

wn =

Iy

<n oK T

g 7

[e)

J=e &g

I

of we} x}=F
HAE

<

|

AR Aoke] AR e
% ohyet

L
A 4 9l olel itk

)
HH
_26_

p LN

T
| .

2

HE XA A
[}

2230 2 A
4A A

A&




Al 4% GAEA

A1Ad 718 4A

F e AA AAM AT




Q Al 2A A=

‘ oto|c|of A& e qEE =8

y,

sl2c A4

N\

Il
A
°)
-

‘ 7| A A——y ‘ g

_28_



A2A Az" FAE

2(B)
o = YES— MCU: ON
RF: ON

xzgat HlA: ON

M A
0z N

MCU+RF+ % I} Al A
Sleep Mode

A AN A FR7]017F EAgEtE AB) A s Bet ASE W
mode’d e &) %53} AlA 2} MCUZ} sleep modeE siA|slaL %S5

A TS oA AYE SAEA Ha - @2 oA %{J(A)i ke
7} &8 "ok F27107k BAHA @& A MCUSH RF &5
gkatA| At

KeXy;

I ZE+ sleep
CU< ¢le= A

HuyjFo] 74
=3 A A= sleep modeZ Z

A;
5
A
-

o

-

M
=
=

_29_



A3A ANET 2 B

2014-05-30 23 540

50,004 Max
40448

= 7Mgstal Anysys 2

e RARS AREste 71T
e po erwsE Adn
iz Skt el 2@z ol
s CEE NS

eEdst AsA e

PN
dohE A & 5 9

PC/ABS PP(Zg == )
==& 023 m*k 2.8 W/m*k
FA7}% | 10kgf*cm/cm 46kgf*cm/cm
Az A3 PPET PC/ABS Eet2~geo] dEdE Yol AFe Wiy JEEE
j dFHor TEAL F itk

_30_




WWQLEXLES 7V

o/l

Oki = T g2 | iuh 0ddr ez AT

(Bl 3w — 0 Ials CODE =T 0401 TR | el 000F &¥ 020k

T — Y @l Al COO08 | D03 | ale OOOE & OO0

HOEHINI -”- - n Wl 00 k=00b | omd | ek oot oo oodL

| £ W Gk KT 002 | £ | Ml OEE e 02
E iy |

A 43 FH=E

oS i N o 2R (] fnk 0% o &
L& bl O 43 W @ Rl T |
HHTAEH ALDL LA Ik 1uvd O 1HYd N e =% Tundlaz W=t o Blu Omz T Fa¥
b W |2 W] b jugal R B WERS BE
1
310N

- 31



1
Hin

A 5 A

WwolexL6c vv

[=]
=

&lr EHE €0 2961

Rin il EF e

{elo 0§ KX OOV

Old|= Apoq

HIPE(ZE|R

=

(dF e

teiwll leds

M

Ly

fuln D00F e COE
dil= OUOE 40T QOgi
i3 J00L T O
Il B 4o D31
{1 £= 0
fmlo OF T &
ol & £l &1

_32_




Wualcxlec vv X

dli £% 0oy E Ml DoCF &0 QOe

[ ITRLTET] 4L olw O0GF b= O03L | T'43 | Mmle QOCE  £w ODOR

LU m 0 Sk {elo OO L | Sgesl] /o 4l 001 £% O

HOlsHERd +i WA kT OO | goa | Ebkoo kT oTl

[ ] &7k 4] Ak UF KT 002 00 Sl X1 O oF

L] IHI= Tt e WT k=5 T a3 kxa

b {ade OF L'ca imjo 4 frle 20

biliida ol AL LIMH et On_1dvd e T (U Rk [ %k | MAaE Rew

L dea doz 1 HERA Akd FE W

310N

_33_




I 2=

A6 A

WWQLEX/BC PV

oL TELT Y Ev | Rpomr  F3 0L |
100 LA a1 L e o 1 g1 7 Rk OME 22073
= m F 51 MEO®: =S 0E | FoT | seBie  c=H»
- r1 [ TR | ol O T L] mﬂﬂ mﬁr
. _.L.I_.El!ﬂ T 1 ne _u-m Hnﬂm [ 1] “ _EI- 0 Hd-_nﬂl
L] M S T A
AnmAda ALof 1amm W N L T | e 10 = wn T W+ir
r naw nam [ B3N rES 2 HIAN oy
EUEIEE|
Iﬂmi% 1Ba ]} ivioa) L) L3
I_.ﬂnﬂﬂ_E 2ad EHBISOEE] {LHedE
T84 L] tizooason {mevizi
zHOSNIS OINOSYHLIN= T e oam Lo
TR T &) (MO8) (ZoE0LZWLKIOI
ooAw L] 12 (LOSoLITIL YN &
By L] B
[REong ang WonNS []zz i
[ ooe [ &2 (oo inyo B
EEy e (oo (hLKI £
EEE m._uzuH BDOn | B2 od T2 L9z (zoav] ipiral e
<|8E2N 0> = rler oo PR B 2 Tl [TONS[ 0N
Ra T rosvomd (moen 2| RIARED i [P
g LR = s T B ihe S
o Aegpe | LENSUEIRY gefauyy EF=m
e B <NDW> [ €350
<40 1Y INDIY> <d4>
AHELIVE Avc-  TORS[EONE]
[OHE[AEOND| yowag | MESONLEUN] L NPT o e
<H3AMOd NIVIN= <=HOI¥1N534=

JI10N

_34_



A5 AzA
Al1Ad 7R A

@ 7|7 A A

Etojojet = 74 A, N
BEZE 2 7 AO|E = Hi E] Eli_-‘-?:ii flet
e - A CATIA 27 CATIA 4%

@of Zet CNC 9|F2iH| CATIAEAH Al K2
B Onshz 0 W) s o ) a2 e

- ek, 2E AHF |75 AAHE 2
N 2t=

_35_



@ 1A AAF HAAZ

E
o
)
E
ol

o

Hzx viElg 3.3VE AHE 3t oy 253 AlA 9 SVE S
A7 Hxo] AANY B = Ato]= Bk AR,

IVElElg] AHgo = J2E Hx AAZ 2 A79 FIsH
Aol 7hed

o) 3

_36_




@ F7tE F EAH A

+ CAP 7}&# BODY 7}

BODY 9} CAPHE-#o]
Aol 17 kg
ze3te 277} B

| AA AeFe) A3
A Al kAl o] A4

&
oo

CATIAZEZ @02 MAZ &

of 97l e Bake] CNC2 7hEstgont Al sz
QUste] THAT} AR HA g PR

o] A

@ 23 AAF HAAZ

(e

ol

2
(e
ol

62g

293 o] oo} 7ol AllE REL Muws Whow AFTY A%

_37_




® NAF &4

HZE NAE
BODY CAP

1. BODY$} CAPo] A|Ado] ==z ¢gro}
2.5mm Awro= |7tF
2. 259te] 7| 7F gA] gho}

lIemm=g€ 2 A 7}F

0] AVlE BELS 2mmAwte g2 At

Hz dFAA ) A7ES e sHoY AT ZFHA EAR At
gtk Z1AZAY HElA F53 ARt UY AARHES VR0 R AAHoR
A7rEE AAE

_38_



=)
=

I
TI

|= A

z

#eiat MCU+RFEE(ZE)
« RF(H

—

(2)= 21} +MCU+RF
~MCU+5 & +RF

RF<RF

—

&)

= A=

MCU+EH+RFRE
« RFHZE
|75 2y

4

A S0, MCU A 3&¢
X

@ A A=

(

A2 A

iy
i
™A

—_
file)
oF
ol

—_—

o

o

il

o
X
X

_HL

uze]
el
i

=1

k<)
yal

z;-,-:],

7|50 A
— 39 —

T

| .

I 32

<)
w

Z}
Al

Al A2 Al

=

=

3=



O RF &4l
= % Bl &
o Airbon-F400 : 424.7-424.95Mhz
Fuf
447.8625-447.9875Mhz
EHEE AF LHF 16uA
Tx A{F AR 80mA@10dBm (peak value)
Rx AF &R 26mA

EE o4 A

3.0V ~ 3.6(+_50mV)

2 4294 RIFFe)s)

UART, SPI, IIC

4ol X "ol X ¥9l

36.5mm x 24mm x 8.2mm

7 2= -20C ~ 70C
B 2% -40C ~ 85C
I 2H1Z5 7} ZoFoFe.(80mA°|ah
2. 5718}, 271840 KA LZZIAAAE )
3. dutqo=w ol= Fu Y AHE 715(424,474MHz)
2E 4%
4, V2N % Fg 7Hs3skeoF HE0T o]/
5. Skl ek SAAALT} efamols] mEe] BPIF Al
6. DATA Ag|4o] S48 AF
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£ 3
A" A} 5V DC
7] ZHeA e A/ | < 2mA
5 843 4= <15
35 &3 AY 20 ~ 5,000mm
= 2.0 x 4.3 x 15cm
3 A Digital 5\/
1. 28| A F7} Zrolol &,
RE 4H 2. 4 H AW 917} 205 0| shed oF .
3. AFREZA] AE 3 ~ 50cmE Eg
OMCU
dZdA SPI, UART/USART
FH 77 AR A=A, POR, PWM, WDT
AE-3g5(Vee-Vdd) 1.8V ~ 55V
AF25 -40°C ~ 85T
1. 28| AF7} Zofokst
2E XA 2. &~¥stE =7].

3. UART =4l 715
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I

i ETead Studio

L
‘ Make Innovation easier

Tech Support: info@iteadstudio.com

Ultrasonic ranging module : HC-SR04

Specifications:
power supply :5V DC
quiescent current : <2mA

effectual angle: <15°

ranging distance : 2cm — 500 cm

resolution : 0.3 cm

st |

43mm

’ ¥ S ‘
@) O :
20 ) .
/ \ s/ :
Q onn > Q Practical test of performance,

Best in 30 degree angle

-

“40mm

HC-SR04 www.iteadstudio.com 03.11.2010
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e 'Tead Studio

Make innovation easier . . .
Tech Support: info@iteadstudio.com

Sequence chart

Initiate Echo back

A
10uS|TTL to [signal pin pulse width corresponds to distance
(about 150uS-25ms, 38ms if no obstacle)

Signal

Formula:
pulse width (uS) /58= distance (cm)
puise width (uS) /148= distance (inch)

Internal

Ultrasonic Transducer will issue 8 40kHz pulse

A short ultrasonic pulse is transmitted at the time 0, reflected by an object. The senor receives
this signal and converts it to an electric signal. The next pulse can be transmitted when the echo
is faded away. This time period is called cycle period. The recommend cycle period should be no
less than 50ms. If a 10ps width trigger pulse is sent to the signal pin, the Ultrasonic module will
output eight 40kHz ultrasonic signal and detect the echo back. The measured distance is
proportional to the echo pulse width and can be calculated by the formula above. If no obstacle
is detected, the output pin will give a 38ms high level signal.

Library:
http://iteadstudio.com/store/images/produce/Robot/HCSR04/Ultrasonic.rar

HC-S5R04 www.iteadstudio.com 03.11.2010

_55_



@ LMI11175-3.3

1A LOWDROP OUT VOLTAGE REGULATOR (ADJUSTABLE & FIXED) LM1117

FEATURES SOT-223 PKG (FRONT VIEW)

@ Output Currentup to 1 A
@ Low Dropout Voltage { 700mV at 1A Output Current )

. ) . PIN FUNCTION
@ Three Terminal Adjustable or Fixed 1.5V, 1.8V, 2.5V, 2.85Y, 1. Adi/Gnd
3.0V, 8.3V, 5.0V 2. Yout
® 2.85V Device for SCSI-Il Active Terminator i = 3 3. Vin

® 0.04% Line Regulaion, 0.1% Load Regulation
@ Very Low Quiescent Current

@ Internal Current andTerminal Limit

® Logic—Controlled Electronics Shutdown

TO-263 (D2 PKG, FRONT VIEW)

N
@ Surface Mount Package SOT-223 & TO-263 (D2-Pack) o
@ 100% Thermal Limit Burn—In
PIN FUNCTION
1. Adi/Gnd
APPLICATION 2. Vout
3. Vin
® Active SCSI Terminators
® Portable/Plan Top/Notebook Computers 5 5 5
@ High Efficiency Linear Regulators 1 2 i3
@® SMPS Post Regulators ORDERING INFORMATION
® Mother B/D Clock Supplies Device (Marking) Package
@ Disk Drives LM11178
S0T-223
@ Battery Chargers L M11175—XX
LM1117T
LM1117T-XX To-262 13
DESCRIPTION (X=Output Voltage=1.5V, 1.8Y, 2.5V, 2. 85V,

'3.0V, 3.3V, 5.0V, Adjustable=AD)
The LM1117 is a low power positive—voltage regulator designed to meet 1A output current and comply
with SCSI-Il specifications with a fixed output voltage of 2.85VY. This device is an excellent choice for use
in battery—powered applications, as active terminators for the SCSI bus, and portable computers.
The LM1117 features very low quiescent current and very low dropout voltage of 700mV at a full load  and
lower as output current decreases. LM1117 is available as an adjustable or fixed 1.5V, 1.8V, 2.5V, 2.85V,
3.0V, 3.3V, and 5.0V output voltages.
The LM1117 is offered in a 3—pin surface mount package SOT-223 & TO-263. The output capacitor of
104F or larger is needed for output stability of LM1117 as required by most of the other regulator circuits.

ABSOLUTE MAXIMUM RATINGS

CHARACTERISTIC SYMBOL MIN. MAX, UNIT
DC Input Voltage Vi 7 vV
Lead Temperature (Soldering, 5 Seconds) TaaL 260 T
Storage Temperature Range Tars -65 150 T
Operating Junction Temperature Range Torn 0 125 ©
HTC
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1A LOWDROP OUT VOLTAGE REGULATOR (FIXED & ADJUSTABLE) LM1117
THERMAL DATA
PARAMETER SYMBOL | SOT-223 TO-263 UNIT
Thermal Resistance Junction—-Case Rrni-case 15 3 €
TYPICAL APPLICATION
Vi O 1 LM1117 1 0
1004F .|_ .|, 104F
ELECTRICAL CHARACTERISTICS FOR LM1117 s/-AD(ADJUSTABLE)
(Refer to the test circuits, T,=0 to 125 Cy=10#F unless otherwise specified)

PARAMETER SYMBOL TEST CONDITION MIN. TYP. | MAX. | UNIT
Reference Voltage Vaer Vin—= Vo= 2V, I = 100mA, T,=25C 1.238 1.25 1.262 \'
Reference Voltage VRer lo=101to 1A, Viy— Vo= 1.410 10V 1.230 1.270 v
Line Regulation AVg Viy= Vo = 1.510 13.75V, 1= 10mA 0.035 0.2 %
|oad Regulation AVq Vin= Vo= 3V, lo=10mA to 1A 0.1 0.4 %
Temperature Stability AVg 0.5 %
Long Term Stability AVq 1000 hrs, T, = 125TC 0.3 %
Operating Input Voltage Vin 7 v
Adjustment Pin Current [ Vig < 15V, o =10mA 50 120 Lk
Adjustment Pin Current Algy | Vi~ Vo= 1.410 10V, 15 = 10mA to 1A 1 5 | m
Change
Minimum Load Current lesguim) Viy= 15V 1.7 5 mh
Output Current lo Viy— Vo= 5Y, T=25C 800 950 1200 mA
Output Noise (%Vg) N B = 10Hz to 10Kz, T,= 25T 0.003 %
Supply Volt Rejecti SVR lg= 40mA , = 120Kz, T,= 25T 60 75 B

u oltage Rejection
RRY & J Vin = Yo = 3V, VyippLe = 1Vpp
lo=100mA4  Vi=Vourt 0.8V 1 1.1 V
Dropout Voltage Vo lo= BO0mA | VisVourt 0.8V 1.00 1.1 v
lo= 1A, VieVourt 0.8V 1.0 1.3 v
Thermal Regulation Ta= 257 30ms Pulse 0.003 % /W
HTC
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1A LOWDROP OUT VOLTAGE REGULATOR (FIXED & ADJUSTABLE) LM1117
ELECTRICAL CHARACTERISTICS FOR LM1117 s1-1.5
(Refer to the test circuits, T,=0 to 125T C,=104F unless otherwise specified)
PARAMETER SYMBOL TEST CONDITION MIN. TYP. | MAX. | UNIT
Output Yoltage Vo Vin= 4.5V, lg = 10mA, T,= 25T 1.485 1.5 1.515 v
Output Yoltage Vo lo="0to 1A, Vy=3.91to 10V 1.475 1.525 v
Line Regulation AVy Viy=3.9to 10V, I = 0nA 0.04 0.2 my
Load Regulation AVg Vin= 3.9V, Io= 0 to 1A 0.08 0.4 %
Temperature Stability AVg 0.5 %
Long Term Stability AVg 1000 hrs, T, = 125T 0.3 %
Operating Input Voltage Vin lo= 100mA 7 v
Quiescent Current I Viy = 10V 5 10 mA
Output Current lo Viy= 7.5, T;= 25T 800 950 | 1200 mA
Output Noise Voltage N B = 10Hz to 10k, T,= 25T 100 v
Supply Voltage Rejection SVR b= AT [T, T BO0 60 75 a8
Viy = 5.5V, Vyprie = 1Vep
lo= 100mA 1 1.1 vV
Dropout Voltage Vp lo= 500mA 1.05 1.15 v
lo= 800mA 1.1 {2 v
Thermal Regulation Ty=25C 30ms Pulse 0.003 %/\W
ELECTRICAL CHARACTERISTICS FOR LM1117 <1-1.8
(Refer to the test circuits, T,=0 to 125T Cg=104" unless otherwise specified)
PARAMETER SYMBOL TEST CONDITION MIN. TYP. | MAX. | UNIT
Qutput Yoltage Vo Vin= 4.5V, lo = 10mA, T,=25T 1.782 1.8 1.818 v
Output Voltage Vo lo=0to 1A, V= 3.9 to 10V 1.772 1.828 v
Line Regulation AVg Viy = 8.9 to 10V, | = 0mA 0.04 0.2 m
Load Regulation AV Vin= 8.9V, lo=01to 1A 0.08 0.4 my
Temperature Stability AVg 0.5 %
Long Term Stability AVy 1000 hrs, T, = 125T 0.3 %
Operating Input Voltage Vin lo= 100mA 7 v
Quiescent Current I Viy = 10V 5 10 mA
Output Current lo Vin=7.5V, T = 25T 800 950 | 1200 mA
Output Noise Voltage eN B = 10Hz to 10Kk, T;= 25C 100 w
Supply Voltage Rejection SVR = 400 , =120, Ty= BOT 60 75 B
Vin = 9.9V, Viippie = 1Vpp
lo=100mA 1 1.1 v
Dropout Voltage Vo lo= 500mA 1.05 1.15 v
I = 80OMA 1.1 1.2 1%
Thermal Regulation Ts= 25T 30ms Pulse 0.003 %W
HTC
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1A LOWDROP OUT VOLTAGE REGULATOR (FIXED & ADJUSTABLE) LM1117
ELECTRICAL CHARACTERISTICS FOR LM1117 s1-2.5
(Refer to the test circuits, T,=0 to 125T Co=104F unless otherwise specified)
PARAMETER SYMBOL TEST CONDITION MIN, TYP. | MAX, | UNIT
Output Yoltage Vo Viy= 4.5V, I = 10mA, T,;=25C 2.475| 2.5 | 2.525 v
Output Yoltage Vo lo=0to 1A, Vy=3.91to 10V 2.46 2.54 v
Line Regulation AVg Vin=3.9t0 10V, |5 = 0mA 0.04 0.2 %
Load Regulation AVg Vig= 3.9V, I5=0to 1A 0.08 0.4 Jud
Temperature Stability AVy 0.5 %
Long Term Stability AV 1000 hrs, Ty, = 125T 0.3 %
Operating Input Voltage Vi lo=100mA 7 A
Quiescent Current Io Vg < 10V 5 10 mA
QOutput Current lo Viy= 7.5V, T,= 25T 800 950 1200 mA
Output Noise Voltage N B = 10Hz to 10Kz, T, = 25T 100 Y
Supply Voltage Rejection SVR ™ AR , PR, T B 60 75 dB
Vin = 9.5V, Viippie = 1Vpp
lo= 100mA 1 1.1 v
Dropout Voltage Vo lo= 500mA 1.05 1.15 Y
Io= B0OOmA 1.1 1.2 1%
Thermal Regulation Ta= 257 30ms Pulse 0.01 0.1 %/\W
ELECTRICAL CHARACTERISTICS FOR LM1117 s/1-2.85
(Refer to the test circuits, T,=0 to 125 C,=104F unless otherwise specified)
PARAMETER SYMBOL TEST CONDITION MIN. TYP. | MAX. | UNIT
Qutput Yoltage Vo Vin=4.85V, lg=10mA, T,=25T 2.821 2.85 | 2.879 v
Qutput Yoltage Vo lo=0to 1A, Vy=4.2510 10V 2.8056 2.895 v
Line Regulation AV Vi = 4.25 to 10V, 1o = OmA 0.004 | 0.2 m
Load Regulation AVg Vin= 4.25Y, I5= 0 to 1A 0.08 0.4 v
Temperature Stability AVg 0.5 %
Long Term Stability AVg 1000 hrs, Ty=125T 0.3 %
Operating Input Voltage Vin lo=100mA 7 v
Quiescent Current In Vig < 10V 5 10 mA
Output Current Iy Viy= 7.85V, T,= 25T 800 950 | 1200 mA
Output Noise Voltage N B = 10Hz to 10Kz, T,= 25T 100 w
Supply Voltage Rejection SVAR = A0 , =100, To= 25T 60 75 B
Vin = 5.85V, Viypee = 1Vep
lo= 100mA 1 1.1 v
Dropout Voltage Vo lo = 500mA 1.05 | 1.15 v
lo= 800mA 1.1 1.2 v
Thermal Regulation Ta= 257C 30ms Pulse 0.003 %/\W
HTC
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1A LOWDROP OUT VOLTAGE REGULATOR (FIXED & ADJUSTABLE) LM1117
ELECTRICAL CHARACTERISTICS FOR LM1117 ¢71-3.0
(Refer to the test circuits, T,=0 to 125 Cy=10#4F unless otherwise specified)
PARAMETER SYMBOL TEST CONDITION MIN. TYP. | MAX. | UNIT
Output Yoltage Vo Vin= 5V, lo = 10mA, T,= 25T 2.97 3 3.08 v
Output Yoltage Vo lo=0to 1A, Vy=4.510 10V 2.95 3.05 v
Line Regulation AVg Viy=4.51t0 12V, I = OmA 0.04 0.2 my
Load Regulation AVy Vin= 4.5V, lo= 0 to 1A 0.08 0.4 %
Temperature Stability AVo 0.5 %
Long Term Stability AVy 1000 hrs, T, = 125T 0.3 %
Operating Input Voltage Vin lo = 100mA 7 Y
Quiescent Current I Vip = 12V 5 10 A
Output Current o Viy= 8V, T,= 25T 800 950 1200 mA
Output Noise Voltage eN B = 10Hz to 10Kz, T,= 25T 100 w
Supply Voltage Rejection SVA lo= 40mh .= 12012, T, = 257 60 | 75 B
Vin = 6V, Viyppe = 1Vpp
lo= 100mA 1 1.1 v
Dropout Voltage Vo lo= 500mA 1.05 1.15 v
I = 800mA 1.1 1.2 Y
Thermal Regulation T,= 25T 30ms Pulse 0.003 0.1 %/ W
ELECTRICAL CHARACTERISTICS FOR LM1117 5/1-3.3
(Refer to the test circuits, T,=0 to 125 C5=104F unless otherwise specified)
PARAMETER SYMBOL TEST CONDITION MIN. TYP. | MAX. | UNIT
Output Voltage Yo Vin= 5.3V, g = 10mk, T,=25C 3.267| 3.3 [3.333]| v
Qutput Voltage Vo lo=0to 1A, Viy=4.751t0 10V 3.247 3.353 v
Line Regulation AV Viy=4.75 10 15Y, 15 = OmA 0.04 0.2 my
Load Regulation AVg Vin=4.75Y, Ip= 0 to 1A 0.08 0.4 my
Temperature Stability AVy 0.5 %
Long Term Stability AVy 1000 hrs, T, = 125T 0.3 %
Operating Input Voltage Viy lo= 100mA 7 ¥
Quiescent Current Iy Vig < 15V 5 10 A
Qutput Current lo Vin= 8.3V, T,= 25T 800 950 | 1200 mA
Output Noise Voltage eN B = 10Hz to 10k, T,= 25T 100 w
Supply Voltage Rejection SVA lo=40m , =120, T,= 25 60 75 &
Viy = 6.3V, Viippie = 1V5pp
lo= 100mA 1 1.1 v
Dropout Voltage Vo lo = 500mA 1.05 | 1.15 v
lo= 800mA 1.1 1.2 v
Thermal Regulation Ta= 25T 30ms Pulse 0.003 %/ W
HTC
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1A LOWDROP OUT VOLTAGE REGULATOR (FIXED & ADJUSTABLE) LM1117

ELECTRICAL CHARACTERISTICS FOR LM1117 s/7-5.0

(Refer to the test circuits, T,=0to 125 C,=104F unless otherwise specified)

PARAMETER SYMBOL TEST CONDITION MIN., TYP. | MAX. | UNIT
Output Voltage Vo Vin= 7V, lo = 10m4, T,= 25T 4,95 5 5.05 v
Output Yoltage Vo lo=0to 1A, Vy= 6.51t0 15V 4.92 5.08 v
Line Regulation AVy Viy= 6.510 15V, I = QmA 0.04 0.2 v
Load Regulation AV Viy= 6.5V, Ip=0to 1A 0.08 0.4 mv
Temperature Stability AVg 0.5 %
Long Term Stability AVg 1000 hrs, T, =125T 0.3 %
Operating Input Voltage Yin lo = 100mA 7 1%
Quiescent Current In Vig < 15V 5 10 mA
Output Current ls Vin= 8.3V, T,= 25T 800 950 1200 A
Qutput Noise Voltage N B = 10Hz to 10Kz, T ;= 25T 100 w
Supply Voltage Rejection SVA lgg= AT , F=TR0M, Ty= BOT 60 75 dB
Vin = 6.3V, Vyippie = 1Vpp
le= 100mA 1 1.1 vV
Dropout Voltage Vo lo = 500mA 1.05 | 1.15 \
lo= 800mA 1.1 1.2 v
Thermal Regulation Ty= 25 30ms Pulse 0.003 %/ W

LM1117 (ADJUSTABLE) ELECTRICAL CHARACTERISTICS

Figure 1. Figure 2.

Vi@ Vi
INTLM1117 |our | IN JLM1117
T I
= ADJ R, = ¢

VourVred 1 HRg/ R ) +Hap Fo

1A Current Output Typical Adjustable Regulator

HTC
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1A LOWDROP OUT VOLTAGE REGULATOR (FIXED & ADJUSTABLE)

LM1117
Figure 3. Negative Supply
LM1117s7—50
Vi IN ouT
* GND * =
I1 0xF l 1004 I Vou=—5Y
FLOATING INPUT
Figure 4. Active Terminator for SCSI-2 BUS
110
AW
110
18-27
LM1117528 110 > LINES
IN (2.85V) MW
+ GND +| 224F
110
= 4.75V
= Y0 T 10s J_. I W J
I 5.25V = =
HTC
7
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1A LOWDROP OUT VOLTAGE REGULATOR (FIXED & ADJUSTABLE) LM1117
Figure 5. Voltage Regulator With Reference
LM1117s—50
V11,5V —I— IN ouT —I—mv
. GND . 1004F
104F 7
l 5\/OUT l
Figure 6. Battery Backed—up Regulated Supply
LM1117s—50
v ——@— 52VLINE
" + IN GND QLT 5.0 BATTERY
1047 I
) % 50Q
SELECT FOR J_-
CHARGE VALUE
LM1117s—50
+I IN ouT 7
GV = 104 GND +
T I T I 1004
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1. 4

He
0

0l M= Chipsen AirBon—F400 22 EH S8 =0 & QUHUBIOoA Z0
MEE = = oIS QEHIOI AN CHol 28 ELICH ArBon-F400 252 &Y
HEW S22 4 USLILH AirBon—-F4002 J|is 4R
HYHEN USLICH

0| 2ME= AirBon—F4008 AFZEXIF CIEH B0l A AFZZE OlaHaltl| 2o HSELICH 0 2
2L OE EHE =822 Z ElectricalAtZF 2 Mechanical HISAME HEXNH HEGHH MBS A=

AirBon-F400 2 == ME0IH A =0t R4 SE HMESE 242 = AsLD

1.1 80 & 2
° 20/ ¥ %0 28

20 5
RBF Radio frequency

LIC Inter—integrated circuit

UART Universal asynchronous receiver & transmitter
SPI Serial peripheral interface

SAD Short range devices

ISP In system program

DTE Data terminal equipment

1.2 AirBon—F400 overview

=ZE AEEZ et AirBon—-F40082 CAFRI2 semi—duplex, TIHEHYE, A8= 0 24
SAE st B2 IS SEEC USLICH TS 0| Jtsst &4 T2 HIolH
=CE JIE, = MCURt StE8 =4 2 E JHE 2tYE 452 RFEZS EEGH.
AirBan—-F4002 S&S AIEA 83 810 H2Ist HIOIE &%2 ot0, ZEHMEE
K& ELICH UART, IIC, SPI QIHEOI £E 25 K& ELICH 33.5mm x 24mm x 8.2mm 2l
E= AMOIEE KD UL, AirBon—F4002 HE ZE SE=0t @FeteE S2H0
HEELICH 0|2 22 HHI2S R4HAUI0H A&, FEHMAM, 24 S8, B4 o2
MEAME 2, €Y AUSs HH, 2Z2E FTEE, BtAAH, & LEMHOI& D 20|
(=2 200 ZEELICH AirBon-F4002 =2 H Jl£=2 SHZON LEEQ BHEC

5= 16uAEEE YLD

1.3 AirBon-F400 QIEHO|A &S

1JH8 HE & det2e

UART CIE HIO| 2

SPI QIEH IOl 2 (reserved)

HC QIHEOI2Z (reserved)

Airbon-F4002 OIOIE && SE=00 e SEELLC. 2F ZA % +
2NYE0 SEHEINH USLICH

ikl
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=& LHE
qE EISI M&E 300-20, FCCS| Part 15, 5= SRD AH#AM JI=
=y Airbon—F400: 424.7-424.95Mhz
447 .8625-447 .9875Whz
BA gal GFSK
iz 2+ 12.5Khz
O H#EES 10dBm
T E —118dBm@2400bps

UART RIEIHIOI~ BIOIE ==

115200bps (71 2:9600bps)

QUEHO0IA M 2=

8E1/8N1/801

QHEHOIA B ZJI

512bytes

A
EPEEE-ERYE

16UA

Tx 8% 28

80mA @ 10dBm (peak value)

Ax 85 22

26mA

DE 45 3y 3.0V — 3.6V(+_50mV)
DE Al (QIEHI0 ) UART, SPI, IIC
20| x 80 x =0| 35.5mm x 24mm x 8.2 mm
SA 5g
s o —20C — 70C
22 2k —40C ~ 85C
B EE 10% ~ 90%
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1.5 AirBon-F400 J|ls CHOIH{ &

AirBon-F400

C2D/C2CLK] ¢

OE 8 & Airbon-F4002] Jls U010 O¥E 2EHSLL, &8 MNs F&
H2HESLICH

MU0

e [XE JIHUE AHx
Airbon—F400 2 E2 silicon lab® 8bit MCUE AIE#SLICH 0 MCUE 24.5MIPS TiH Al
MEE = AsLILCH

e RF A
Airbon-F400 2 &2 silicon lab2 HHel RFEZ AMERSLILC, D212 0 &2
LIZ2]20| JtsEt power HEEHE HSELILOH MEA=E IUds HIOIH 24, 210
=2 M2 NRALE SEHDIH AMEsE B MBS AUSLD

® Module 2 EHO| 2.
Airbon—-F4002 UART, IIC, SPI, CIHHIOIAE E&, 202 = M=ELICH
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1.6 AirBon &%

HEZ2 sM

P

Ergi b S EAO|

it
o

o

f o= QUE IPEXEHY S JHA 2E0| UASLILCH

o

AirBon—-F4003 AirBon—F400U
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1.7 AirBon USB-TB EHIAEZEE

AFE AHJE AirBon—F400 2 & ot=0l

UART SEHEIOIAE St HAE E=(TB)E
USB-TB HwE= HZEHELILCH

=1

, Chipsen 2| H&Es8 HEE2SEX,

ASErL = Airbon

EE ME A9 X|(21%5: Data BLIZE

REZ:ATHHO| =)
USB £
UIE 3 HAIZ
= .
B= BE DipAA 3o
I |
= gz [T +4 - b0 (R g 5 No|
. i EmE B of
i emi w8 5. ’ :
. EpES emE E Seb
= 4 &8 g ES S
_9 [;] E g azsﬁggg NNNNN = [
- W XXXXXXXT N
HHEA|LED |
- Fsciecysaes
D LED
paLen ORE||L} 4 Et

- 71

UART(AIZIY TTL 3.3v E21)
HIAERZE, vees SR



OIE Il Ol A

2. 38
1 AirBon-F4009 B £

2

SO 2 AirBon—F4002 T &HZ2 SBWESLICH KHAISH 832 OSHO Z&EHN ASLU
Ck.
e
AirBon-F400 @
GND 1 ol "I Io1— 20 GND
GND 2 —fo| [ O |lo+— 19 vcC
GND 3 —jo|| o 5 ||of—12 ano
GND 4 —o|| 5 ||lo—17 GND
STk 5 —o|| 5 ||of— 16 GND
MISO 6 —o|| 5 ||o— 15 GND
Mosl 7 —to|| O O ||of— 14 UART_TXD
NS 8 —o| = 5 |lof— 13 UART_RxD
NRST/C2CLK 9 —©|| [ B |lof— 12 spa
c2p 10 —o) O Hflof— 11 sck
8 : AirBon—F400 Bl 74
e U 0 £ &3
= 01 /O 29 pe: =S4
Airbon—F4002 & & ZZ2 &I Vmax=3.6v
20 VCC P o
OWET | yoo=3.3vel BrUAA OfOFEILICE Vmin=3.0v
1,2,3.4,15,1
6.17.18.20 GND Ground Ground
5 SCLK O Spi clock
6 MISO | Spi master in slave out
7 MOSI (@) Spi master out slave in
8 NSS @] Spi slave selected output signal
9 NRAST/C2CL | Reset 212/ C2 O
I< CIHUWOIAE HBt 28 MS
Cz OB 2IHm0AE &8t
10 ezb va ot uret GIOIE AS
NICR2Z0IA, AL At
= =52 A0
11 SCK o] Ic 2= ==
MeEE Pullup
oH0F BrL|CH
ICEE0IA A XL
= =2 A0
G o =
12 SDA Vis] IC HIoIH ME= Pull up
oHOr ELICH
13 RXD [ 44 GIO0IH
14 TXD 0 & GIOIH
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22 HASBS

AirBon-F4002 ERIZ FIl= 3.0~3.6V AHOIULICH HAEZCS B8 Z2EI= AiBon-
F4008| MRBS FHASL 1V 2 201 E&LICL JMAM AFBAIS0l AiBon-F4002] X
AMLBCS fSE42 ZAM 2 I EE2E = Aot GHOE SLICH

HE S2EXYY 32 4H= M0 M0 Hi+HdE HIALA0N IH Ot 2AFLIC OS
JEMAZ 20|, HAEEEE BV HMASS HFAE I 88 SS&EAG 24 52
4.2VLICH MEtH A% H2U0HE AS5H + USLILHL 4.2VE AiBon-F4002 50| LDOZ
3.0VE TOELICH B 42V 215 02 & tHE2 RS AiBon-F400 HAERE0 HE

= i = = A e
SIS FIE HBE £+ UsULH

By 4 2v
A A
u10
2 4
N ouT *
5 R6
—H AD
B 120k
I+ C20 |+ c2
—~ 10u == c21 MIC29302ADUT0220 T~ 10u =— c23
100n 100n
R7
51
0% HRZEEA 2 BIE
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2.3

a

=8 QIEHO0IA

AirBon—F4002 3718 QIHUWO0IAE MZ&LLCH UART, IIC 02112 SPI, 2E StERAN

AEOlAE

S=01 T2t XMool 2890 ASLICH

1
[0

A GE QIE MO A S8l
UART @IEHOl 2
JI2 UARTE SAIQHEIOIAZ AFEE 2= USLICH UART QIEBIOIAE JI2
115200bpsE A ASHH D80t 201 LEHSZ MEFLILH
- Txd: DTES RAXD A S22 GI0IEHE &E&gLICH
— Rxd:DTEZS TXD AS2OI0A OIOIHE =4 ELICH
us
1 20
5 GND GND 19
3 GND VCC 18
7 GND GND 17
; GND GND 16 u9
3 SCLK GND 15
MISO GND RXD
7 14 |
3 MOSI UART_TXD 13
NSS UART_RXD
9 - 12 |
10 NRST/C2CLK  SDA T TXD
Cc2D SCK
MCU
AirBon-F400

g UART QB W0l £
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® C2D QIEHWOlA

AT HUME 4IE Al C2D FULL-DOWN
SHEE Al C2D FULL-UP

4.2v 4:2v
; GND GND fg
~ cnD vee b=
= oD GND |-
= GND GND |-
ok = SCLK GND g
— MISO GND |3
£1 e T MOSI  UART_TXD |3
g NSS  UART_RXD |5
5] NRSTIC2CLK ~ SDA |3
c2D ScK
AirBon-F400

® |IC QIEHHOl£
Mt NIC QEHBOIA, HHEZIHOI S0 M IIC(SDA & SCK)2HI0| 47K ZEE N
VCC(3.3V)0 HZoHOF BILILCE
ICE gt SAERCZ EZELICL 4Lt IC 2HIOI A= AMERS R FAAME
Ol THet OFAE E= SU0EE 24 8 4 ASLCH S D0 201 ABEOZ A

o
o

S

Z&LIC
us
1 2
- GND GND o ¥ee
= GND vee |
7 eND GND |7
= GND GND |5 .
. R
= SCLK GND |z pol?
=— MISO GND =3 ug
= MOSI  UART_TXD |3
S NSS  UART RXD |
5 NRST/IC2CLK DA |47 — spa
c2D SCK + = sck
AirBon-F400
i MCU
vee 47K
J8 :IC Y EHEHCIA
® SP| QHEHO A~
HetE SPI Q2IEHIOI A= S4 CHBIOIAZ AFBE = USLILL DE2 UHEOZ &
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AE QCEE FSELILL Jd2LE SPIE AFEAIS R ALE M2t 0tAH = £d02
2 FAHE 4+ ASLIC S D80 20| dE=EoZ AFZELICH
us
; GND GND ?g
3 GND VCC 18
us i GND GND 17
1 g GND GND 16
SCLK 3 5 SCLK GND 15
MOSI 3 7 MISO GND 14
MISO 7 8 MOSI UART_TXD 13
NSS 9 NSS UART_RXD 12
10 NRST/C2CLK  SDA 1
Mcu c2D SCK
AirBon-F400
18 8P QIHBIOoI A
29
- Txd: HIOIH &5
- Axd: QIOIEH 42
- Sda: lIC OI0] &
- SCK: lIC clock
— SCLK! clock of SPI
— NSS: slave select input of SPI
- MISO: Master in slave out of 5PI
- MOSI: Master out slave in of SPI
2.3.2 =Y QIHBI0I A8 Logic oY
Alcle IHWHO0I A2 Logic dlH
H min max Unit
Logic low input = 0.6v \
Logic high input Vcec—0.6v - \
Logic low putput = 0.6v \'%
Logic high output Vcc—0.7v - A
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YE oY U =3
AirBon—F4002 UART, IIC & SP| 2Al2] 37429 HISJI
otER/N CIHmOIAE TS ZO

QHHOIAZE MSELLL 2=
Kthlal €30 ASLICH

AirBon—F4002| GPIO

2 S 1/0 HE CH Al 49
5 SCLK GPIO GPIO Clock of SPI e sy =y
6 MISO GPIO GPIO Master in slave

out of SPI
7 MOSI GPIO GPIO Master out

slave in of SPI

8 NSS GPIO GPIO Slave select

input of SPI
10 C2D cz O cz Ol GPRIO

OIHHIOIAE OlH Ol A2 Rt
?Isk OIOIH A& OoIe &s

11 SCK GPIO GPIO IIC clock HE glm) =2
12 SDA GPIO GPIO IIC data
13 RAXD oIy =4l Receive data GPIO
14 TXD HIOIE ®H& Transmit Data GPIO
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3. CHEILt I HIOlA

3.1 2= RF & AHlIJI
£ MAAE 4levelstl A 4dBm~10dBmItA ZEE208 JIs&LICH &8 X Chipsend
HE L2ZEYNHOAN 28 & &+ ASH, £E52 U= HOIZE2 427 4+ UsUh

AlrBon—F4008| RFEE A7

ESE =5
424Mhz 18dBm =ZIHEE, 4dBm ~ 10dBmE & FIts
447 Mhz Level 0 4dBm
Levell: 6dBm
Level?: 8BdBm
Level3: 10dBm
3.2 2= AF =4 &
AirBon—F400 A ZE
=Ut HEAEE AT
424MHz -118dBm @ 2400bps, GFSK
447 MHz

33 2= 3gd F=

AirBon—-F400 & /8 & F0F+

A A E F+ 24 FEE2 IF F=1ks=
30Mhz 424 7Mhz-424.95Mhz 250 Khz
447 B625Mhz—447 .9875Mhz 125 Khz
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4. JIH0 e S8 d=ld

41 EOHEQ FOl s=
AirBon-F4002 CIXNIE 4L OtY=7 Bl HAZSZEA & M0 CHe ZHEQ Z O
S22 US Eol ugego |AsLICH
EUEQ zlis=
Ha= min max Unit
HEZZ&IC Peak 85 0 80 mA
HEAS=EHAS BMS 8 F 0 30 mA
CIAE & &g 0 5.8 v
Ofet@ ) o M9 0 5.8 v
42 sE2L
AirBon—-F400 S&E2L
= min typ max Unit
=& 2 —20 25 79 C
B2 -40 25 85 C
43 #¥E = =1
AirBon—F400 B2 22 =4l
M= A3 +d4 min | typ | max | Unit
VeC =5 A M2 Ripple U Spikes, 8 Y 2AUGHE 3.0 133|386 |V
o0 ZA/ZI0 gh LHOI BFEAl U0t
ghLLLE
&E Fot B LerE =M, =8 =M 14 mv
Fal=ieiel
LVCC TR 2= RMS M= 35 mA
RX B RMS &= 26 mA
Peak 22 ®F | 80mA @ 18dBm (peak gt) 80 mA
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5. 28
5.1 AirBon-F400 S=21(& o)

Eferpmes @
g oy
- : : = : A
—
~ o o = |;
o’) B B =i O C\I N~
I = o N
o| S H o
o E % a f
9,:': :lni ‘
| | Y
A
19,8
i — N“
Ty}
224
5.2 AirBon-F400 T2 (&81)
m-s
= ~
| | 0 0 = ™|
I | — oY
*d LPTTTTUTTY
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1 474
11 H9
0] @M= @EM AirBon-F4000| s d75t= ATEYEOIE Mgt

® AirBon-F400 424MHz, 447MHz

12 7% gl oqf
0] 2AM0|A AirBon-F4002 52 Ci20f 2

rlo
o
2
HU
al
o
i
i
n

1) ME(Mobile Equipment)

2) MS(Mobile Station)

3) TA(Terminal Station)

4) DCE(Data Communication Equipment) or facsimile DCE(FAX modem, FAX board)

Dol 28 H2 MM HAS MOHH Y Y UEHOAS S Yol U ArBon-
F400 R 5= A ojgLict Al2|Y 0|2 AirBon-F4000]| HZE Ao ZX&= Ct2at 22 20

E XEEdo
1) TE(Terminal Equipment)
2) DTE(Data Terminal Equipment) or 7tEHSHA| IH|CIE A|AEIOA M "SE2ZZ J2”

13 Gojg2E 9 Haygoco

AirBon-F4002 717 = REZF QiHLCl HO/HZES FYRCOM & Do C2DHEE
E3) Mahg 4= AL Lch AirBon-F400 C2DTO| 7|2 Mel= Holg ZEO 2&Lch C2DT(A
7|2 E3 4.7K)2 AirBon-F400 G|O|H @& HZE0 9&L|ch C2DE 2 GNDE e A =

M AirBon-F4002 T HE 2 FEELCH

Waittime2| 7|24f2 120msL|Ct. T3 37| = 255X LT}

ATEE ‘att HEAE 2 YYTO AT REo| 2FOF MU BY E AISXIE SEo
B <CR>Z 2{s{0f BILICI. AitBon-FA002 2AS CIAl YASHH ASA7I ZREH RS ¥
Al "ERROR'S HiieLich AT FHO\7 ZNNOR M™elD Y= eoldts] 2ish AR} b

HHS HE "<CR> <LF> <response> <CR> <LF> 0| 2A FHES ZLTts}

t SEO| EAIELCL <CR> <LF>£ Mslo] Ygich

rir

o (=] -+
sHs =3

!

&)

<CR> = 0xOD, <LF> = OX0A, <NUL> = 0x00
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AT HEHE O3S 20| o{7tx] BE0M HE" 5= ASL T
Table 2 : ATEHZ O] 49 2¢fo] 23
Test command AT+ <x>=? AirBon-F400 R =2 offd M7 Wy = HE &=F
O o3 oj7fH AU gt HLRe| S =& dtetgl
Read command AT+ <x>? O] HE2 OH7H ¥ E+= oi7f o HAf 2
zhabL ok
Write command AT+ <x>=<..> O] HAS A2 A ®HOo| Oj7) HEZ S 2™t}

2. AirBon-F400 B 5 AT & &0

21748

2210} J|a
AT+SRDFIRM GET AirBon-F400 FIRMWARE INFORMATION
AT+SRDBAND GET/SET AirBon-F400 BAND
AT+SRDRSSI GET RSSI (RECEIVED SIGNAL STRENGTH INDICATOR)
AT+SRDCHA GET/SET AirBon-F400 RF CHANNEL
AT+SRDTXPWR GET/SET AirBon-F400 TX POWER
AT+SRDCID GET/SET AirBon-F400 NETWORK ID
AT+SRDSID GET/SET LOCAL AirBon-F400 ID
AT+SRDDID GET/SET DESTINATION AirBon-F400 ID
AT+SRDFORWARD ENABLE/DISABLE FORWARD
AT+SRDPARAM GET/SET AirBon-F400 PARAMETERS
AT+SRDSLEEP GET/SET AirBon-F400 SLEEP TIME IN POWER SAVE MODE
AT+SRDEPS GET/SET AirBon-F400 POWER SAVE MODE
AT+SRDCONREMOTE ENABLE/DISABLE CONFIGURE REMOTE AirBon-F400
AT+SRDRESET RESET AirBon-F400
AT+SRDUART GET/SET AirBon-F400 UART BAUD RATE

22 J3oio gt =729

2.2.1 AT+SRDFIRM Get AirBon-F400 Firmware Information

AT+SRDFIRM Get AirBon-F400 Firmware Information

Read command

AT+SRDFIRM?

Response

(Firm Information)
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oK

Parameter

2.2.2 AT+BAND Get/Set AirBon-F400

AT+SRDSN Get/Set AirBon-F400 SN

Read command

AT+SRDBAND?

Response

Oorl

OK

Parameter 0 = 424MH:z
Qorl 1 = 447MHz

2.2.3 AT+SRDRSSI

Get RSSI(Received Signal Strength Indicator)

AT+SRDRSSI Get RSSI(Received Signal Strength Indicator)

Read command Response

AT+SRDRSSI? +SRDRSSI: <signal>
oK
Parameter =AM MT 4R, 02 Alga ® 0-230 5 ofLE Al
<mode> LFE =2l RssBH| O HOHE 4= 2

o gt

Reference Note
* AirBon-F4000| THZIS 4AlSH = AirBon-F4002 LE A|7tS O
HOE AZE mjzlE 4ot YHOIE & If of 22 s HE
el ct

2.2.4 AT+SRDCHA Get/Set AirBon-F400 RF Channel

AT+SRDCHA Get/Set AirBon-F400 RF Channel

Test command

AT+SRDCHA=?

Respense
+SRDCHA : (list of supported <channel>s)
oK

Parameter

See write command

Write command Response

AT+SRDCHA= oK

<channel> ERROR
Parameter AirBon-F400 RF {92 HAISt= Eo Ol7HR# 9
<channel> 72452 0 Lot

Read command Response

AT+SRDCHA? +SRDCHA:<channel>
oK
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Parameter

See write command

2.2.5 AT+SRDTXPWR Get/Set AirBon-F400 Power

AT+SRDTXPWR Get/Set AirBon-F400 Power

Test command

AT+SRDTXPWR=?

Respense
+SRDTXPWR : (list of supported <level>s)
oK

Parameter

See write command

Write command Response
AT+SRDTAPWR= oK
<level> ERROR
Parameter
<level> g o H+E 042 ™XEH sF= LIEHUCH
Ol ZZ 2, 4, 6, 8 10dBm0f sidgLct 7|=at2 4
Lot
Read command Response
AT+SRDTXPWR? +SRDTXPWR : <level>
oK
Parameter
See write command
2.2.6 AT+SRDCID Get/Set AirBon-F400 Network ID
AT+SRDCID Get/Set AirBon-F400 Network ID
Test Command Response
AT+SRDCID=? +SRDCID : (list of supported <cid>s)
oK
Write command Response
AT+_SRDCID=<cid> oK
ERROR
Parameter
<cid> AirBon-F400 o} 2| L EQIE A 5= Qe Hp
£ 0-255. 7|32 19t
Read command Response
AT+SRDCID? +SRDCID : <cid>
oK
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Parameter

See write command

Reference

Note

* AirBon-F400 252 S L E2T D2} SIS0} Lch

2.2.7 AT+SRDSID Get/Set Local AirBon-F400 ID

AT+SRDSID Get/Set Local AirBon-F400 ID

Test command

AT+SRDSID=?

Response

+SRDSID : (list of supported <sid>s)

oK
Write command Response
AT+SRDSID=<sid> oK
ERROR
Parameter
<sid> 2| HESF0AM TFF AirBon-F4002 Al
M4 0-254. 7|24k 194 C}
Read command Response
AT+SRDSID? +SRDSID : <sid>
oK
Parameter
See write command
2.2.8 AT+SRDDID Get/Set Destination AirBon-F400 ID
AT+SRDDID Get/Set Destination AirBon-F400 ID
Test command Respense
AT+SRDDID=? +SRDDID : (list of supported <did>s)
oK
Write command Response
AT+SRDDID = <did> oK
ERROR
Parameter
<did> 0-25471%| L CIDE Hojg ®M& 22 A=sHc)
255 HEC FjAdor U HESQIA DY L5
L|c}.
Read command Response

AT+SRDDID?

+SRDDID : <did>

OK
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2.2.9 AT+SRDFORWARD Enable/Disable AirBon-F400 Forward(2|O|E 7]|&)

AT+SRDFORWARD Enable/Disable AirBon-F400 Forward

Test command
AT+
SRDFORWARD="?

Response
+SRDFORWARD : (list of supported <param:=s)
oK

Write command Response
AT+SRDFOWRD oK
=<param:> ERROR
Parameter
<param> 0---disable forward (default value)
1---enable forward
Read command Response
AT+SRDFOWARD? +SRDFORWARD : <param>
oK
Parameter

See write command

2.2.10 AT+SRDPARAM Get/Set AirBon-F400 Parameters

AT+SRDPARAM Get/Set AirBon-F400 Parameters

Wiite command Response

AT+SRDPARAM= oK

[<cha>],[<cid>] [<sid>], ERROR

[<did>],[<datar>],[<txp Parameter

wr>],[ <forward>] <cha> RF channel
<cid> Network ID
<sid> Local AirBon-F400 ID
<did> Destination AirBon-F400 ID
<datar> AirBon-F400 air interface data rate
<txpwr= TX power
<forward> Forward Enable/Disable

Read command Response

AT+SRDPARAM? +SRDPARAM:

<cha>, <cid>, <sid>, <did>, <datar>, <txpwr>, <forward>

QK

2.2.11 AT+SRDSLEEP Get/Set AirBon-F400 Sleep Time in Power Save Mode

AT+SRDSLEEP Get/Set AirBon-F400 Sleep Time in Power Save Mode

Test Command

AT+SRDSLEEP="

Response

+SRDSLEEP : (1-255, 0-2)
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QK

Parameter

See write command

Write command
AT+SRDSLEEP=

<time>, <unit>

Response
oK
ERROR
Parameter
<time>

AlZE

<unit>

ATt/

Unit0] 02 AL time2 1-255
Unit0] 12! AL time2 1-255
Unito] 29 A2 time2 1-48

i 7|52 at+srdeps=2/3/6/7

o= AgE F MSYUL

o

<unit-2 Alztel Eh9lo|m 0~29iLict.
= EESIE AFELC

1- 2oislz gEgc
]

Chele 250 Z|of 48A1ZH LT

0-timeS

-

2.— A7

Read Command

Response

AT+SRDSLEEP? +SRDSLEEP : <time>, <unit>
oK
Parameter
See write commmand
Reference Note

Wake Up @ Z© UART TXZ MCU WAKE UPS 2ot}

2.2.12 AT+SRDEPS Get/Set AirBon-F400 Power Saver Mode

AT+SRDEPS Get/Set AirBon-F400 Power Saver Mode

Test Command

AT+SRDEPS=?

Response

+SRDEPS : (list of supported <mode>s)

oK

Parameter

See write command

Write command
AT+SRDEPS=

<mode>

Response
oK
ERROR

Parameter

<mode>

0---nomal(default value)

1---enable power save wake up by UART
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2---enable power save, wake up by timer

3---enable power save wake up by timer or UART
5---enable power save, wake up by UART and send
self SID when wake up

6---enable power save wake up by timer and send
self SID when wake up

7---enable power save, wake up by timer or UART,

and send self SID when wake up

Read command

AT+SRDEPS?

Response

+SRDEPS : <mode>

oK

Parameter

See write command

2.2.13 AT+SRDCONREMOTE Enable/Disable Configure Remote AirBon-F400

AT+SRDCONREMOTE Enable/Disable Configure Remote AirBon-F400

Write command Response
AT+SRDCONREMOTE oK
=<param> ERROR
Parameter
<param> 0---disable  AirBon-F400 remote  configuration
function (default value)
1,---enable  AirBon-F400 remote configuration
function
Read command Response

AT+
SRDCOMNREMOTE?

+SRDCONREMOTE : <param:>

oK

Parameter

See write command

- 100 -




2.2.13.1 Configure remote AirBon-F400
MEAZE 4 T4 7lss 7tsotA st 89 = #24 Read/WiiteE X|Edl= ATEZH 0=
e X9 AirBon-F400 BE(HEZ)E2

e

2
op ¥

AirBon-F400 RS0 o8] AMEE L CE 2|0 mEw
gLk
24 g/l B3, SEZ oSt 2oLtk
a) incorrect AT command or parameters
ERROR
b) The AT command executed successfully at the local AirBon-F400 side but failed at the remote
side.
OK
C) The AT command executed successfully at both the local and remote AirBon-F400 side.
OK
RM(SID) : result

For remote write command, the response information is as below;
a) incorrect AT command or parameters
ERROR
b) The At command executed successfully at the local AirBon-F400 side failed at the remote side.
OK
RM(SID):Fail
¢) The AT command executed successfully at the local and remote AirBon-F400 side.
OK
RM(SID):Success
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Table6 : AT command support remote read or write

Commands Support remote read Support remote write Remark

AT+SRDFIRM Yes No
AT+SRDRSSI Yes No

AT+SRDCHA Yes Yes Note
AT+SRDTXPWR Yes Yes

AT+SRDCID Yes Yes Note
AT+SRDSID Yes Yes
AT+SRDDID Yes Yes
AT+SRDFORWARD Yes Yes

AT+SRDPARAM Yes Yes Note
AT+SRDSLEEP Yes Yes
AT+SRDEPS Yes Yes
AT+SRDRESET No Yes

2.2.15 AT+SRDRESET Reset AirBon-F400(7 7| Z})

AT+SRDRESET Reset AirBon-F400

Write command
AT+SRDRESET=

<mode>

Response
oK
ERROR
Parameter
<mode> O---MH = 7|5}
1---UARTAIE A |5t 2|t

2.2.17 AT+SRDUART Get/Set AirBon-F400 UART Baud Rate

AT+SRDUART Get/Set AirBon-F400 UART Baud Rate

Test command

AT+SRDUART=?

Response

+SRDUART : (0-6, 0-5)
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QK

Parameter

See write command

Write command Response
AT+SRDUART= oK
<rate>, <mode> ERROR
Parameter
<rate> An integer parameter to indicate AirBon-F400 UART
baudrate
0---2400 bps
1---4800 bps
2---9600 bps(default value)
3---19200 bps
4---38400 bps
5---57600 bps
6---115200 bps
<mode>
An integer parameter to indicate AirBon-F400 format.
0---8/N/1 (default value)
1---8/0/1
2---8/E/1
3---7/N/2
4---7/0/1
5---7/E/1
Read command Response
AT+SRDUART? +SRDUART : <rate>, <mode>
oK
Parameter

See write command
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@® LM7805

LM78XX (KA78XX, MC78XX) FIXED VOLTAGE REGULATOR (POSITIVE)

3-TERMINAL 1A POSITIVE o220
VOLTAGE REGULATORS
The LM78XX series of three-terminal positive requlators are available in
the TO-220/D-PAK package and with several fixed output voltages. making
them useful in a wide range of applications. Each type employs internal
current limiting, thermal shut-down and safe area protection, making it
essentially indestructible. If adequate heat sinking is provided, they can
deliver over 1A output current. Although designed primarily as fixed voltage
regulators, these devices can be used with external components to obtain DPAK
adjustable valtages and currents.
1
FEATURES
+ Qutput Gurrent up to 1A TNpUEZ G SR
+ QutputVoltages of 5,6, 8,8, 10, 11,12, 15,18, 24V
+ Thermal Overload Pratection
+ Short Circuit Protection
+ Output Transistor SOA Protection
ORDERING INFORMATION
y Output Voltage :
Device T olerince fackag Operating Temperature
KATEXXCT +4%
0~+125"C
KATEXXAT + 2% TO-220
KATEXXIT " -40~ +125°C
KATBXXR T —
~+125"
KATBXAAR + 2% D-PAK
KATEXXIR + 4% -40~ +125°C
BLOCK DIAGRAM
INPUT SERIES Dugpur
1 ELEMENT a
CURRENT SOA ‘1.’/
GENERATOR PACTEGTION >3
STARTING REFERENCE ERAOR
CIRCUIT - VOLTAGE AMPLIFIER
b4
THERMAL <
PRATECTION
| GND
o ©
2
I — Rev. B
FAIRCHILD
e ——

SEMICONDUCTOR w

1B 1898 Fairchild Semicanductor Sorporation

- 104 -



LM78XX (KAT8XX, MC78XX) FIXED VOLTAGE REGULATOR (POSITIVE)

ABSOLUTE MAXIMUM RATINGS (T,= +25°C_ unless otherwise specified)

Characteristic Symbol Value Unit
Input Voltage (for Vg = 5Y to 18V) W 35 Vv
(for Vo = 24Y) Vi 40 v
Thermal Resistance Junction-Cases Rise ] “CIW
Thermal Resistance Junction-Air Risa 65 “CIW
Operating Tempergture Range KATEXX/ARIRA Tork 0~ +125 :c
KATIXAIR 40~ +125 c
Storage Temperature Range Tste -65 ~ +150 L o}

LM7805//R/RI ELECTRICAL CHARACTERISTICS

(Refer ta test circuit, Thm < Ty < Tweax, [0 = 500mA, vy = 10V, C= 0.33uF, Co= 0.1uF, unless otherwise specified)

Characteristic Symbol Test Conditi - LEgs! - LMIE0S Unit
Min | Typ |Max | Min | Typ | Max
T;=+25°C 48 |50 (52|48 |50 |52
Output Valtage Vo 50mA <lp <1.0A, Pos 15W Vv
V=TV to 20V 475]| 5.0 |5.25
V)= 8V to 20V 475|560 [5.25
Line Regulation AVyg T=+25°C il Ul s 1180 my
V=8V 1o 12V 16| 50 16| 50
Load Regulation AV T=+35°C lo = 5.0mA tol 54 g |100 9 100 mv
lg =250mA to 790mA 4 | 50 4 | 50
Quiescent Current I Ty=+25°C 50| B 50| 8 mA
1o =5mAto 1.0 003[05 003] 0.5
Quiescent Current Change Alg Vi= 7V to 25V 03|13 mA
V)= 8V 1o 25V 0313
Output Valtage Drift AVIAT |[lo=5mA -0.8 -0.8 mv/°c
Output Noise Voltage Vi f= 10Hz to 100Khz, Ta=4+25°C 42 42 uVvo
Ripple = 120Hz
R;Ectmn RR Vo = Bta 1BV B2 6278 a8
Dropout Valtage Vo llg=1A, Ty =+25°C 2 2 v
Output Resistance Rg f=1KHzZ 15 15 me
Short Circuit Current Isg V=35V, Ta=+25°C 230 230 mA
Peak Current Ipx Ty=+25°C 22 232 A

* Tha < Ty < T

LMTBXKIRI Tymw= - 40°C. Ty = +125°C

LMT78XX/R: Ty 0°C, Tiax= +125°C
* Load and line regulation are specified at constant junction temperature. Changes in Vg due to heating effects
must be taken into account separately. Pulse testing with low duty Is used.

e ——
FAIRCHILD
I

SEMICONDUCTOR w
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LM78XX (KA78XX, MC78XX) FIXED VOLTAGE REGULATOR (POSITIVE)

LM7806/I/R/RI ELECTRICAL CHARACTERISTICS

{Refer ta test circuit, Tpm<Ty < Taax, 16=500mA, Vi= 11V €= 0.33uF, Co= 0.1uF, unless otherwise specified)

Characteristic Symbol Test Conditions Lia78081 - ERATHE Unit
Min | Typ | Max | Min | Typ | Max
T;=+25"C 5.75 | 60 | 625 |575| 60 | 623
Output Valtage Vo |5.0mA <21 0A, Pas 15W v
V) =8.0Vto 21V 57| &0 6.3
V)= 9.0V io 21V 57 6.0 6.3
Ling Regulation AVe | T=425°C AFEIG.Z00 > | 120 2 120 1 v
Vi=9Vio 13V 1.5 60 15 60
Load Regulatian AV |T=425°C e =0MiA 10 1.4 2 ] 428 9 120 1y
lo =250mA to750A 3 60 3 60
Quiescent Current lg T,=+25°C 50 8 50 8 mA
lg = 5mA to 1A 0.5 05
Quiescent Current Change Mg |Vi=8Vto 25V 13 | mA
V)= 9V to 25V 1.3
Cutput Voitage Drift AVGIAT lo=5mA -08 -08 mwyi°C
Output Noise Voltage Vy f=10HZ to 100Khz, Ta=+25°C 45 45 Vg
Ripple f=120HZ
Rgzction RR Vi =9Vto 19V 9 75 9 7 a8
Drapout Voltage Vo lo = 1A, T;=+25°C 2 2 v
Cutput Resistance Rp = 1KHZ 19 19 mg
Short Circuit Current lsc V= 35V, Ta=+25°C 250 250 mA
Peak Current log T,=+25°C 22 22 A

T < Ty < Traax

LMTEXRIRI Tyw= - 40°C, Tyae = +125°C
LM78XX/R: Tym= 0 °C, Tax= +125°C

* Load and line regulation are specified at constant, junction temperature. Change in Vo due to heating effects must be taken

into account separately. Pulse testing with low duty is used

I
FAIRCHILD

I
SEMICONDUCTOR w
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LM78XX (KA78XX, MC78XX) FIXED VOLTAGE REGULATOR (POSITIVE)

LM7808//R/RI ELECTRICAL CHARACTERISTICS
{Refer ta test Circuit, Tvm <Ts< Twax. lo = 500mA, W, = 14V, C;= 0.33uF, Co= 0.1pF, unless otherwise specified)

" Thain < Ty < Thaax

LMT7GXKIRL Tyw=-40°C, Tiyay = +125°C
LMTBXX/R: = 0°C, Twax= +125°C
* Load and line regulation are specified at constant. junction temperature. Change in Vo due to heating effects must be taken
into account separately. Pulse testing with low duty is used.

Characteristic Symbol Test Conditions iR Lw::oa:mx Min I:r';T}aDBMax Unit
T,=425°C 77|80 83 |77]| 80 | 83
Output Voltage Vo 5.0MA<Ip<1.0A, Pg<18W b
V=105V to 23V 76| 80 84
Vi=11.5V o023V 76|80 B4
Line Regulation AVe T, =+ 25°C Vi = 10.5Y to 25V 5.0 | 16D 50 160 mv
V=115Vt 17V 20| 80 20 B0
Load Requiation AV |Ty=+25°C o7 oA 157 10 | 160 10 180 mv
lp= 250mA to 750mA 5.0 80 9.0 B0
Quiescent Current lg T, =425°C 5.0 8 5.0 8 mA
lo = 5mA to 1.0A 0.05] 0.5 D05 0.5
Quiescent Current Change Alg = 10.5A to 25V 0.5 1.0 mA
V= 11.5V to 28V 05 10
Output Voltage Drift AVGIAT |lg = dmA -0.8 -0.8 mV/°C
Output Noise Voltage Wy f=10Hz to 100Khz, T, =+25°C 52 52 uVANo
Ripple RR  |F=120Hz,Vi= 115Vt0 215 56 | 73 56| 73 o8
Rejection
DropoLt Voltage Vo lp = 1A, Ty=+25°C 2 2 WV
Output Resistance Rg f=1KHz 17 17 me
Shart Circuit Current Isc V= 35V, Ta=+25°C 230 230 mA
Peak Current lek T, =+25°C 212 22 A

I
FAIRCHILD
T ——

SEMICONDUCTOR
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LM78XX (KA78XX, MC78XX) FIXED VOLTAGE REGULATOR (POSITIVE)

LM7809/I/R/RI ELECTRICAL CHARACTERISTICS

{Refer ta test circuit: Tom € Ty < T, lo= 500mA, V= 15V, €, = 0.33uF, Cg = 0.1uF. unless otherwise specified)

Characteristic Symbol Test Conditions Lhge8os! . EMIE0) Unit
Min | Typ | Max | Min | Typ |Max
T,=+25"C B65| 9 |935|865| 9 |935
QOutput Voltage Vo 5.0mA < lg<1.0A, Pp<15W v
V= 11.5V to 24V o] 9 |94
Vi=12.5V to 24V g6 9 [94
Line Reguiation AVy  [T=425°C Y Y Ll LR mv
V=12V to 25v 2 |90 2 | 90
Load Regulation AVyg [T=+25°C lo = SmA o 1 54 12 | 180 12 | 180 my
lp = 250mA to 750mA 4 | 90 4 | 80
Quiescent Current lg T;=+25°C 50| 8 50| 8 mA
lg = 3mAto 1.0A 0.5 0.5
Quiescent Current Change Alg Vi=11.5V to 26V 1.3 mA
V=125V to 26V 1.3
Qutput Voltage Drift AVGIAT |lg = SmA -1 =1 mV/°C
QOutput Noise Voltage Vi f = 10HZ to 100Khz, T4=+25°C i) 58 uVNg
Ripple = 120Hz
R;Zcﬂon RR |y 13v 10 23v a5 || 26| 71 b
Dropout Voltage Vo lg=1A, T,=+25°C 2 2 v
QOutput Resistance Rg f=1KHz 17 17 me
Short Circuit Current lsa V= 35V, Ta=+25°C 250 250 mA
Peak Current lew Ti=+25°C 22 22 A
" Toaw < T < Tha

LM78XXIRE Tyw=-40°C, Tiax = +125°C

LMTBXRX/R: Tam= 0°C, Tuax= +125°C
*Load and iine regulation are specified at constant, junction temperature. Change in Vo due to heating effects must be taken
into account separately. Pulse testing with low duty is used.

I
FAIRCHILD

SEMICONDUCTOR
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LM78XX (KAT8XX, MC78XX) FIXED VOLTAGE REGULATOR (POSITIVE)

LM7810/UR/RI ELECTRICAL CHARACTERISTICS

(Refer to test circuit, Tym <Ts <Twax, lo= 500MA, V| =18V, C;= 0.33uF, Co= 0.1uF, unless otherwise specified)

LM78101

LM7810

" T < Ty < Thaax

LM78XXIRE Tyw=-40°C, Ty = +125°C
LMTBXKIR: Tiyw= 0°C, Tax= +125°C
* Load and line regulation are specified at constant, junction temperature. Change in'Vp due to heating effects must be taken
into account separately. Pulse testing with low duty is used

Characteristic Symbol Test Conditions Min | Typ| Max | Min | Typ] Max Unit
Ti=+25°C 96| 10| 104 | 96| 10 | 104
Output Valtage Vo o |5.0mA<1p=1.04, Pag1EW v
Vi =12.5V to 25V 95110 | 105
Vi= 13,5V ta 25V 95|10 | 105
- . el V)= 12.6V 10 25V 10 | 200 10 | 200
Line Reguiation AVg  |Ta=+25%C pE—— 5 7w o T mv
Load Regulation AVg  |Ti=+25°C lo = SMA 10 1.54 12 { 200 12 | 200 mv
lg = 250mA to 750mA 4 400 4 400
Cutescent Current la T)=+25°C 51 8 5.1 g mA
lg = 5mA to 1.04 0.5 08
Quiescent Current Change Alg V=125Vt 29V 1.0 mA
Vy= 135V to 29V 1.0
Qutput Valtage Drift AVOIAT |lo = 5mA -1 -1 mv/eC
Qutput Noise Valtage Vn f = 10Hz to 100Khz, Ta=+25°C 50 58 uvivo
Ripple f=120Hz
Rezzctmn RR Vi =13V 10 23V ] i el A &
Dropout Voltage Vo lg = 1A, T,=+25°C 2 2 vV
Output Resistance Rg f=1KHz 17 17 m&
Short Circuit Current lsg V=35V, Ta=+25°C 250 250 mA
Peak Current Ipk Ty=+25°C 22 22 A

e ——
FAIRCHILD
I

SEMICONDUCTOR w
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LM78XX (KAT8XX, MC78XX) FIXED VOLTAGE REGULATOR (POSITIVE)

LM7811//R/RI ELECTRICAL CHARACTERISTICS

(Referta test circuit, Tum<Ts<Tuax. lo=500mA, V=18V, C=0.33uF, Co = 0.IuF, unless otherwise specified)

Characteristic Symbol Test Conditions Min L.T::I 1;‘,‘“ Min L:I::!HM“ Unit
T,=+35°C 166 11 114 |106] 1 114
Output Valtage Vo o |5.0mA<Io<1.0A PpsisW Vv
V= 13.5V to 26V 105 1 115
Vi= 14.5Y to 26V 105 11 | 115
~ - - o V)= 136V ta 25V 10 | 220 10 | 220
Line Reguiation AVs Ty =+25°C V: — s =< <8 T mv
Load Regulation AVg  |Ty=+25°C lo=5.0mAt0 1.54 12 { 220 12] 230 mv
lg = 250mA to 750mA 4 110 4 110
Guilescent Current la Ty=+25°C 5.1 8 5.1 8 mA
lg = 5mA to 1.04 0.5 08
Quiescent Current Change Alg W)= 13.5V to 29V 1.0 mA
Wy =145V to 29V 1.0
Output Valtage Drift AVIAT |lg = 5mA -1 -1 mvi°c
Output Naise Valtage Vi f= 10Hz to 100Khz, T4=+25°C 70 70 UV
Ripple f=120Hz
R;Euﬁon BR Vi= 14V to 24V ]l 2] ¥ &
Dropout Voltage Vo lg = 1A, T,=+25°C 2 2 vV
Output Resistance Re f=1KHz 18 18 me
Short Circuit Current lsg V=35V, Ta=+25°C 250 250 mA
Peak Current Ipk Ty=+25°C 22 2 A
*Toam < Ty < Tiaax

LM7EXXIRE Tyw=-40°C, Tuax = +125°C
LMTEXN/R: Tuw= 0°C, Tuax= +125°C

* Load and line reguiation are specified at constant. junction temperature. Change in Vg due to heating effects must be taken

into account separately. Pulse testing with low duty is used.

e ——
FAIRCHILD
I

SEMICONDUCTOR w
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LM78XX (KAT8XX, MC78XX) FIXED VOLTAGE REGULATOR (POSITIVE)

LM7812//R/RI ELECTRICAL CHARACTERISTICS

(Refer to test circuit, Tym <Ts <Tuax, lo=500MA, Vi=19¥, C= 0.33uF, Co=0.1.uF, unless otherwise specified)

T < Ty < T

LM78XXIRE Tyiw=-40°C, T = +125°C

LMTEXX/R: Tiiw= 0°C, Tuax= +125°C

Characteristic Symbol Test Conditions LMiBY21 Lisig12 Unit
Min | Typ | Max | Min | Typ [ Max
Ti=+25°C 118[ 12 | 125 |[11.5] 12 | 125
Output Valtage Vo o |5.0mA < 1p<1 DA, PastsW v
Vi =145V ta 27V 114])12 ) 1286
V= 155V ta 27V 114 12 | 126
., L arenl ¥ = 146V ta 30V 10 | 240 10 | 240
R G R T a0 | 120 an | 120 | ™V
Load Regulation AVg  [r,=+250C o= SMA 0 1.94 M| 240 i 0 [ mv
lg = 250mA to 750mA 5.0 [ 120 50 [ 120
Cutescent Current la T)=+25°C 51 8 5.1 g mA
lg = 5mA to 1.04 01 05 01 08
Quiescent Current Change Alg V) =145V to 30V 05| 1.0 mA
Wy =15V to 30V 1.0
Output Valtage Drift AVOIAT |lo = 5mA 05 | -1 -1 mv/eC
Qutput Noise Valtage Vn f = 10Hz to 100Khz, Ta=+25°C 76 76 myiVg
Ripple f=120Hz
Rezzctmn RR Vi =158V to 28V ] i gl I &
Dropout Voltage Vo lg = 1A, T,=+25°C 2 2 vV
Output Resistance Rg f=1KHz 18 18 m&
Short Circuit Current lsg V=35V, Ta=+25°C 230 230 mA
Peak Cumrent Ipk Tyj=+25°C 22 22 A

* Load and line regulation are specified at constant, junction temperature. Change in'Vp due to heating effects must be taken
into account separately. Pulse testing with low duty is used

I
FAIRCHILD

SEMICONDUCTOR w
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LM78XX (KA78XX, MC78XX) FIXED VOLTAGE REGULATOR (POSITIVE)

LM7815/lIR/RI ELECTRICAL CHARACTERISTICS

{Refer ta test circuit, Tum< To<Tauax: lo =500mA, W, =23V, C,=0.33uF, Cy =0.1uF, unless otherwise specified)

Characteristic Symbol Test Conditions - LW7B15) L | Unit
Min [ Typ | Max | Min | Typ | Max
Ty=+25"C 144 15 | 156 [ 144 [ 15 | 156
Output Valtage Vo o |5.0mA < 1p21 0A, Ppgi5W ¥
Vi =17.5V to 30V 14.2| 15 | 15,75 [14.25| 15 |15675
Vi= 18,5V to 30V 5
: L arep V1= 17.5V 10 30V 11 300 11 300
Line Reguiation O e ey 3 | 150 5 |150] ™
Load Regulation AVg e lo =5mAto 1.5A 12 300 12 300 mv
Ty =+25°C||, = 250mA to 750mA 4 [ 180 4 | 150
Quiescent Current Iy T,=+25°C 52 8 52| 8 mA
lg = 5mA to 1.0A 0.5 0.5
Quigscent Current Change g |Vi=17.5Vta 30V 1.0 | mA
V=186V to 30V 1.0
Output Valtage Dritt AVGIAT |l = SmA -1 -1 mv/°C
Output Noise Valtage Vi = 10Hz to 100Khz, Ta=+25°C 40 90 uViVe
Ripple f=120Hz
RED;EctiDn RR V,=18.5V to 28,5V N = L a5
Dropout Voltage Vp lo=1A, T=+25°C 2 2 v
Output Resistance Ra f=1KHz 19 19 ma
Short Circuit Current lse V=35V, Ta=+25°C 250 250 mA
Peak Current lpx Ti=+25°C 29 29 A
" Toan< Ty < Tuiax

LMTEAXIRE Tyw=-40°C, Ty = +125°C

LMTBXX/R: Tuw= 0°C, Tuax= +125°C

* Load and line regulation are specified at constant. junction temperature. Change in V', due to heating effects must be taken
into account separately. Puise testing with low duty is used.

I
FAIRCHILD
Ty y——

SEMICONDUCTOR
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LM78XX (KA78XX, MC78XX) FIXED VOLTAGE REGULATOR (POSITIVE)

LM7818/I/R/RI ELECTRICAL CHARACTERISTICS

{Refer ta test circuit, Tum<Ty< Tax, lo =500mA, V, =27V, C,; =0.33uF, Cp =0.10F, unless otherwise specifizd)

Characteristic Symbol Test Conditions - LH7BTS! = G Unit
Min | Typ | Max | Min | Typ | Max
Ty=+25"C 17.3) 18 | 187 [173| 18 | 187
Qutput Voltage Vo 5.0mA = 1p<1.0A, Pps15W v
Vi= 21V to 33V 171] 18 | 189
V= 22V to 33V 171] 18 | 1889
. 10 VI= 21V [0 33V 15 | 360 15 | 360
Line Reguiation Vo T;=+25°C =249 10 30V ST | en mv
Load Regulation AVy T,=+25"C s i ot 19 | 560 15 1 960 my
lg = 250mA ta 750mA 5.0 [ 180 5.0 [ 180
Quiescent Current Iy T;=+25°C 52| 8 52| 8 mA
lg = 5mA to 1.0A 05 05
Quigscent Current Change Alg V=21V to 33V 1 mA
V) = 22V 10 33V 1.0
Output Valtage Dritt ANVIAT |l = SmA -1 -1 mv/°C
Output Noise Valtage Vn f=10Hz to 100Khz, Ta=+25°C 110 110 [
Ripple f=120Hz
RED;EctiDn RR V=22 to 32V 2| & o =
Dropout Voltage Vi lg= 1A T;=+25°C 2 2 v
Output Resistance Ra f=1KHz 22 22 me
Short Circuit Current Isg Wy = 35V, Ta=425°C 250 250 mA
Peak Current lpx Ty=+25°C 2.2 2.2 A
" Toim < Ty < Thax

LMTEXXIRE Tyw=-40°C, Ty = +125°C

LMT7BXX/R: Tiiw= 0°C, Tuax= +125°C

* Load and line regulation are specified at constant. junction temperature. Change in Vg due to heating effects must be taken
into account separately. Puise testing with low duty is used.

I
FAIRCHILD

SEMICONDUCTOR
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LM78XX (KA78XX, MC78XX) FIXED VOLTAGE REGULATOR (POSITIVE)

LM7824/IIR/RI ELECTRICAL CHARACTERISTICS

{Refer ta test circuit, Twm<Ty< Tiax, lo = 500mA, Vy = 33Y, C,; = 0.33uF, Co = D1uF, unless otherwise specified)

Characteristic Symbol Test Conditions - Laz o ] Unit
Min | Typ | Max | Min | Typ | Max
Ti=+25"C 23 | 24 25 23 | 24 25
Output Valtage Vo |5.0mA<I1p<1.0A Ppe15W W
Vi =27V to 38V 228 24 | 2525
V= 28V to 38V 228 24 | 252
Line Reguiation v . V=27V to 38V 17 | 480 17 | 480 0
Q V=30V to 36V 5 240 5 240
Load Regulation AVg T, =435°C lo =5mAto 1.5A 15 | 480 15 | 480 mv
lg = 250mA ta 750mA 5.0 [ 240 5.0 [ 240
Quiescent Current Iy T;=+25°C 52| 8 52| 8 mA
lg = SmA to 1.0A 01 05 0.1 05
Quiescent Current Change Alg V=27V 1o 38Y 0.5 1 mA
V= 28V t0 38V 05 1
Output Valtage Dritt AVGIAT |l = SmA -1.3 -1.5 mV/°C
Output Noise Valtage Vn f=10Hz to 100KHz, Ta=+25°C 160 60 uVNg
Ripple f=120Hz
Reﬂgcuon RR 1y, = 28v to 38y ] i &
Dropout Voltage Vi lg= 1A, T)=+25°C 2 2 v
Output Resistance Ra f = 1KHz 28 28 me
Short Circuit Current Isg V= 35V, Ta=+25°C 230 230 mA
Peak Current lpx T,=+25°C 22 22 A
" Toam< Ty <Thax

LMTEXXIRE Tyw=-40°C, Tax = +125°C
LMTBXX/R: Tuw= 0°C, Tuax= +125°C

* Load and line regulation are specified at constant. junction temperature. Change in Vo due to heating effects must be taken

into account separately. Pulse testing with low duty is used.

I
FAIRCHILD

I
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LM78XX (KA78XX, MC78XX) FIXED VOLTAGE REGULATOR (POSITIVE)

LM7805A/RA ELECTRICAL CHARACTERISTICS

{Refer to the test circuits. T;= 0to H25°C, lo = 1A,V = 10V, C= 0.33uF, C o= 0.1pF, uniess otherwise specified)

Characteristic Symbol Test Conditions Min | Typ | Max Unit
T,=+25°C 49 5 51
Qutput Voltage Vo lg=5mAto 1A Pps 5W ag s 59 \
V= 7.5t 20V
V= T.51ta 256V ] 50
Ip = 500mA
Line Regulation AVyp Vi=8Vto 12V 3 50 W
2 2
T,ms259¢ MET3V 02V 5 | 50
[vi= 8v o 12v 15 | o5
Ty=+25°C 9 100
3 AVe g = 5mA to 1.5A
Load Regulation lo= 5mA 0 1A g 100 W
lp = 250 to 750mA 4 50
Quiescent Current Ig T,=+25°C 50 6 mé
lp=5mAto 1A 0.5
Quiescent Current Change Alg V=8V 25V, [ = 500mA 0.8 mA
V= 7.8V 1o 20V, T;=+25°C 0.8
Output Voltage Drift AVIAT | g =5mA 08 myvi°C
f=10Hz to 100KHzZ
Output Noise Voltage v 10 KV
utput Noise Voltage M T, =4059C o
RR f=120Hz, Ig = 500mA
Ripple Rejection V= 8V to 18Y 68 dB
Dropout Voltage Vo [lo=1A T)=425"C 2 v
QOutput Resistance Ry T=1KHzZ 17 mQ
Shart Circuit Current Isg V=35V, Ta=+25"°C 250 mA
Peak Current lpk T,= +25°C 29 A

*Load and line regulation are specified at constant, junction temperature. Change In Vo due to heating effects must be taken
into account separately. Pulse testing with low duty is used
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LM78XX (KAT8XX, MC78XX) FIXED VOLTAGE REGULATOR (POSITIVE)

LM7806A/RA ELECTRICAL CHARACTERISTICS
(Refer to the test circuits. T,=010+150°C, lg = 1A, V= 11V, C = 0.33uF, C o= 0.1uF, unless otherwise specified)

Characteristic Symbol Test Conditions Min Typ Max Unit
T,=+25°C 558 6 512
Output Valtage Vo o |lo=5mAto 1A Pg< 15W v
Vi=BEta 21V 20 g i
V= 8.6 to 256V
Ig = 500mMA 5 £0
Line Reguiation AVg V= 9V to 13V 3 60 my
V= B.3Vio 21V 5 60
Ty=+25°C
Vi=9Vio 13V 1.5 30
Ty=+25°C
Ig = 5mA ta 15A ° 100
Load Regulation AVy lo = 5mA to 1A 2 100 my
lp = 260 to 750mA 5.0 50
Quiescent Current lo T)=+25°C 4.3 (-] ma&
lp = 5mA o 1A 05
Quiescent Current Change Alg Vi =9V to 25V, Ig = 500mA 08 mA
Vi= 8.5V 1o 21V, T, =425°C 08
Qutput Voitage Drift AviaT  [lo=5mA -0.8 mv7eC
Output Noise Valtage Vi T="10HE il 10
Ta=+25°C WY
f= 120Hz, lo = 500mA,
Ripple Rejection RR V= 0V to 19V 65 a8
Dropout Vaoltage Vo lg = 1A, T, =+25°C 2 v
Qutput Resistance Rg T=1kHz 17 mea
Short Circuit Current lsc V= 35V, T4 =+25°C 250 mA
Peak Current lpk T,=+25°C 22 A

* Load and line regulation are specified at constant, junction temperature. Change in Vo due to heating effects must be taken
into account separately. Pulse testing with low duty is used
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LM78XX (KAT8XX, MC78XX) FIXED VOLTAGE REGULATOR (POSITIVE)

LM7808A/RA ELECTRICAL CHARACTERISTICS
(Refer to the test circuits. T,=010+150°C, lo = 1A, V= 14V, C = 0.33uF, C o=0.1uF, unless otherwise specified)

Characteristic Symbol Test Conditions Min Typ | Max Unit
T,=+25°C 784 8 8.16
Output Voltage Vo lg = 5mA to 1A, Pp<15W 77 8 23 v
V= 8.610 21V
V=106 ta 25V
Ip = 500mA g 2
Line Reqgulation AVg Vi= 11t 17V 3 80 mv
e — [vi= 104v 10 23v 6 80
[Vi= 11V 17v 2 40
Ti=+25°C
1
Load Reguiation Ky pe=tmAinloh S
g o Io = SmAto 1A 12 100 my
Ip = 250 to 750mA 5 50
Quiescent Current Ig T,=+26°C 5.0 6 mA
lp =5mAto 1A 0.5
Quiescent Current Change Alg V=11V to 25V, [p = 500mA 048 mA
V= 10.6V to 23V, T,=+25°C 08
Output Voltage Drift AVIAT |lg = 5mA -08 mv /*C
. . f=10Hz to 100KHZ
Output Moise Valtage '™ T,=405°C 10 WiV,
- 4e f= 120Hz, Ig = 500mA "
Ripple Rejection RR V= 115V to 21 5V 62 dB
Dropaut Valtage Vo lg = 1A. T, =+25°C 2 v
Output Resistance Ry f=1KHz 18 mg
Short Circuit Current Ise V= 35V, Ta=+25°C 250 mA&
Peak Current lag T=+25°C 2:2 A

* Load and line regulation are specified at constant, junction temperature. Change in Vg due to heating effects must be taken
inta account separately. Pulse testing with low duty is used.
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LM78XX (KA78XX, MC78XX) FIXED VOLTAGE REGULATOR (POSITIVE)

LM7809A/RA ELECTRICAL CHARACTERISTICS

{Refer to the test circuits. T;=0to +125°C, [p = 1A,V = 158V, €= 0.33uF, C o = 0.1uF, Unless otherwise specified)

Characteristic Symbol Test Conditions Min Typ Max Unit
T,=+25°C §.82 9.0 9.18
Output Voltage Vo lo =5mAto 1A, PpstsW o o v
Vi= 11210 24V BES | 20 | 83
Vi= 11710 25V &
lo = 500mA 8 o
Line Requiation AVg Vi= 12:5to 19V 4 45 my
= By
T,2425°C V= 11.5V to 24V ] 90
V= 12.8V to 18V 2 45
Tistde 't 2 | 100
lg = 6mA to 1.0A
Load Regulation AVy my
la = 5mA to 1.0A 12 100
lg = 250 t0 750mA 5 50
Quiescent Current lo Ty=+25°C 5.0 6.0 mA
V=117V to 25V, T;=+#25°C 0.8
Quiescent Current Change Alg V)= 12V 10 25V, |g = 500mA 08 mA
lg=5mA to 1.0A 0.5
AVIAT ]
Output Voltage Drift log=5mA -1.0 mv/°C
f=10Hz to 100KHz
. . Vi 1 ViV
Output Noise Valtage W Ta=475°C a
. f=120Hz, lg=500mA
e Re 2
Ripple Rejection RR V= 12V to 99V 62 dB
Dropout Valtage Vo |lg=1A T =+25°C 20 v
Output Resistance Ro f=1KHz 17 me&
Short Circuit Current lsg V= 35V, Ta=+25°C 250 mA
Peak Current lek T,=425°C 22 A

* Load and line regulation are specified at constant, junction temperature. Change in Vo due to heating effects must be taken
inte account separately. Pulse testing with low duty is used.
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LM78XX (KA78XX, MC78XX) FIXED VOLTAGE REGULATOR (POSITIVE)

LM7810A/RA ELECTRICAL CHARACTERISTICS

(Refer to the test circuits. T,=010+125°C, lg = 1A, V, = 16V, C = 0.33uF, Co = 0.1uF, unless otherwise specified)

Characteristic Symbol Test Conditions Min Typ Max Unit
T,=+25°C 98 10 102
Output Voltage Vo lg = 5mA ta 1A, Pp< 15W v
V=128 to 25V 96 10 104
V=128 to 26V
lo = 500mA g 1
Line Reguiatian AV V= 13to 20V 4 50 my
T,2495°C | V= 12.5V to 25V 8 100
V= 13V o 20V 3 50
T, =+25°C
12 100
Load Regulation ayy E=BmATDT, oA my
lg = 5mAto 1.0A 12 100
lg = 250 to 750mA 5 50
Quiescent Current la Ty=+25°C 50 6.0 mA
V=13V 10 26V, Ty=+25°C 0.5
Quiescent Current Change Alg V=128V 10 25V, lg = 500mA 0.8 mA
lg = 5mAto 1.0A 0.5
e
Output Voltage Drift AVIT | 1o = 5ma 10 mee
f=10Hz to 100KHZ
t , Wiy
Output Noise Voltage Vi Ta=135°C 10
. . f=120Hz, | = 500mA
2 2
Ripple Rejection RR V= 14V 0 24V 62 dB
Dropaut Valtage Vo lg = 1A, Ty =+25°C 20 v
Output Resistance Re f=1KHz 17 me
Short Circuit Current lsc | V=35V, Ta=+25°C 250 mA
Peak Current lng T,=425°C 22 A

*Load and line regulation are specified at constant, junction temperature. Change in Vg due to heating effects must be taken
into account separately. Pulse testing with low duty is used.
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LM78XX (KA78XX, MC78XX) FIXED VOLTAGE REGULATOR (POSITIVE)

LM7811A/RA ELECTRICAL CHARACTERISTICS
{Refer to the test circuits. T;= 0o +125°C, [p = 1A,V = 18V, €= 0.33uF, C o = 0.1uF, Unless otherwise specified)

Characteristic Symbol Test Conditions Min Typ Max Unit
T,=425"C 108 11.0 11.2
Output Voltage Vo lg = SmA to 1A, Pp=15W W
106 1.0 114
V= 13,6 to 26V
Vi= 12:8to 26V
lo = 500mA ) e
Line Reguiatian AVg V= 1510 21V 4 55 my
T,=425°C [V 13.6v ta 26V 10 110
[vi= 15Vt 21v 3 55
T, =+25°C
12 100
Load Regulation A g gmALT AN v
- © [ly=5mAto 10A 12| 100 m
lg = 250 to 750mA 5 50
Quiescent Current lg T,=+25"C 5.1 60 mA
Vi=13.8V to 26V, T=+25°C 08
Quiescent Current Change Alg Vi= 14V 10 27V, |g = 500mA 08 mA
lg = SmA t0 1.0A 0.5
Output Voitage Drift AVGIAT |10 = 5mA 1.0 mv /°C
f=10Hz to 100KHzZ
Volt; V 1 uviv,
Output Noise Voltage N T, =425°C 0 uive
. . f=120Hz, Iy = 500mA
Ripple Rejection RR V= 14V 1o 24V 61 dB
Dropout Valtage Vo lg= 1A, T;=+25°C 20 W
Output Resistance Ro f=1KHz 18 mQ
Short Circuit Current lsc V= 35V, Ta=425°C 250 mA
Peak Curent lk | T;=+25°C 22 A

*Load and fine regulation are specified at constant, junction temperature. Change in Vo due to heating effects must be taken
into account separately. Pulse testing with low duty is used.
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LM78XX (KAT8XX, MC78XX) FIXED VOLTAGE REGULATOR (POSITIVE)

LM7812A/RA ELECTRICAL CHARACTERISTICS
(Refer to the test circuits. T;= 010 +125°C, lg = 1A, V= 19V, €= 0.33uF, C o= 0.1uF, Uniess otherwise specified)

Characteristic Symbol Test Conditions Min Typ Max Unit
T,=+25°C 11.75 12 12.25
] tVoltage W =5 5 W
utput Voltage o lo ..-mAEOWf\.F’nSWDW 115 12 125
Vi= 1481027V
Vi= 14.8 to 30V
1 2
lg = 500mA L 10
Line Reqgulation AVy Vi= 16 1o 22V 4 120 myv
T,=425°C | Vi= 14.5V to 27V 10 120
Vi= 16V to 22V 3 60
;=+25°
\T‘r* z;nﬁACtD 1.6A 12 e
Load Reguiation AV, L my
lg = 5mA to 1.0A 12 100
lp = 250 to 750mA 3 50
Quiescent Current lg T;=425°C 5.1 60 mA
v, = 15V to 30V, T,=+25°C 05
Quiescent Current Change Alg V=14V to 27V, 1y = 500mA 08 mA
lo=5mA to 1.04 08
Output Vaitage Drift AValAT lg = 5SmA -1.0 mvi°C
f=10Hz to 100KHz
Output Noise Valtage V 10 uViVy
i i " [ Tazso5ec
f=120Hz. lg= 500mA
Ripple Rejection RR Vy = 14V to 20V 60 dB
Dropout Voltage Vo lg = 1A, T, =+25°C 20 V
Output Resistance Ro f=1KHz 18 ma
Short Circuit Current lsc Vi= 35V, Ta=+25°C 250 mA
Peak Current lek T=+25°C 22 A

* Load and line regulation are specified at constant, junction temperature. Change in Vo due to heating effects must be taken
into account separately. Pulse testing with low duty is used.
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LM78XX (KAT8XX, MC78XX) FIXED VOLTAGE REGULATOR (POSITIVE)

LM7815A/RA ELECTRICAL CHARACTERISTICS

(Referto the test circuits. T;= 0t0 +150°C, 1o =1A, V=23V, C = 0.33uF, Cp=0.1yF, uniess otherwise specified)

Characteristic Symbol Test Conditions Min Typ | Max Unit
T,=+25°C 147 15 153
Output Voltage Vg lg = 5mA to 1A, Pp=i5W v
144 15 156
Vi=17.7t0 30V N
Vi= 17910 30V
lg = 500mA i 18
Line Reqgulation AVy Vi= 20 to 26V 5 150 mv
T,=sa50C [ve 17.5v to sov " 150
[vi= 20v to 26v 3 5
T,;=+25°C
J 1
Load Requlation AV Ji= AR : L \
9 ¢ [l,=smAto10A 12 | 100 m
lg =250 to 750mA 9 50
Quiescent Current la T,=425°C 52 6.0 mA
V=176V to 30V, T;=+25°C 0.5
Quiescent Current Change Alg V= 17.5V ta 30V, lg = 500mA 08 mA
lo=5mA to 1.0A 0.8
Output Vaitage Drift AValAT lg = 5SmA -1.0 mv/°C
f=10Hz to 100KHz .
Valt; V ViV
Output Noise Valtage W Ta=+35°0 10 !
f=120Hz. lg= 500mA
Ripple Rejection RR Vi 18,5 ta 28,5V 58 dB
Dropout Voltage Vo lg = 1A, T, =+25°C 2.0 V
Output Resistance Ro f=1KHz 19 ma
Short Circuit Current lsc V= 35V, Ta=+25°C 250 mA
Peak Current lek T=+25°C 22 A

* Load and line regulation are specified at constant, junction temperature. Change in Vo due to heating effects must be taken
into account separately. Pulse testing with low duty is used.
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LM78XX (KAT8XX, MC78XX) FIXED VOLTAGE REGULATOR (POSITIVE)

LM7818A/RA ELECTRICAL CHARACTERISTICS

(Refer to the test circuits. Ty= 010 +130°C. [g=1A, V= 27V, C = 0.33uF, C = 0.1uF, unless otherwise specified)

Characteristic Symbol Test Conditions Min Typ Max Unit
T,=425°C 1764 | 18 | 18.36
Output Voltage Vg lg = 5mAto 1A, Ppsi5W Vv
173 18 187
Vi=211033v
Vi= 211033V
15 )
lo = 500mA 0
Line Reqgulation AVy Vi= 21 1033V El 160 my
V= 20.6V to 33V 15 180
T;=+25°C
V= 24V to 30V 5 90
s e 15 100
Load Regulation AV, lo = 5mA to 1.5A my
d ? llg=5mAto 1.0A 15 100
lg = 250 to 750mA 7 50
Quiescent Current lg Ty=+25°C 52 6.0 mA
V=21V 1o 33V, T,=+25°C 05
Quiescent Current Change Alg V=21V 10 33V, Ig = 500mA 0.8 mA
lg = 5mA to 1.0A 0.8
Output Voltage Drift AVRIAT | lo=5mA -1.0 mv/*C
f=10Hz to 100KHZ
€ Vi v i VIV
Output Noise Valtage N Ta=425°C 1 uviVg
oo f=120Hz, | = 500mA
Ripple Rejection RR V= 18 5V ta 28 5V 57 dB
Dropout Valtage Vo lo= 1A, Ty =+25°C 20 v
Output Resistance Ro f=1KHz 19 me
Short Circuit Current lsg V= 35V, Ta=+25°C 250 mA
Peak Current % T,=4+25°C 22 A

*Load and line regulation are specified at constant. junction temperature. Change in Vo due to heating effects must be taken
into account separately. Pulse testing with low duty is used
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LM78XX (KAT8XX, MC78XX) FIXED VOLTAGE REGULATOR (POSITIVE)

LM7824A/RA ELECTRICAL CHARACTERISTICS

(Referto the test circuits. T;= 00 +130°C, lp =1A, V= 33V, C= 0.33uF, C ¢=0.1uF, uniess otherwise specified)

Characteristic Symbol Test Conditions Min Typ Max Unit
T,;=+25°C 235 24 245
] t\Voltage W =5 5 W
utput Voltage 0 lo um{«Eo 1A, Pp=15W 23 24 25
Vi=27.3 1038V
Vi= 27 to 38V
1 2
lg = 500mA g fal
Line Reqgulation AVy Vi= 21 1033V 6 240 my
T, 2425 | V= 267V to 38V 18 | 240
[vi= 30v 10 36v 6 120
;=+25°
L g 15 | 100
Load Regulation AV g~ omActo ! ok mv
lg=5mA to 1.0A 15 100
lp = 250 to 750mA 7 50
Quigscent Current la T,=425°C 52 60 mA
V=273V to 38V, T;=+25°C 05
Quiescent Current Change Alg V=273V ta 38V, g = 500mA 08 mA
lo = 5mA to 1.0A 08
Output Vaitage Drift AValAT lg = 5SmA -15 mvi°C
f=10Hz to 100KHz
Output Noise Valtage V] 10 Ve
Iy g M lma=2s7C
t= 120Hz. |o = 500mA
Ripple Rejection RR Vi 18,5 ta 28,5V 54 dB
Dropout Voltage \p lg = 1A, T, =+25°C 20 V
Output Resistance Ro f=1KHz 20 ma
Short Circuit Current lsc Vi= 35V, Ta=+25°C 250 mA
Peak Current lek T=+25°C 22 A

* Load and lin regulation are specified at constant, junction temperature. Change in Vo due to heating effects must be taken
into account separately. Pulse testing with low duty is used.
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LM78XX (KA78XX, MC78XX) FIXED VOLTAGE REGULATOR (POSITIVE)

TYPICAL PERFORMANCE CHARACTERISTICS

Fig. 1 Quiescent Current Fig. 2 Peak Output Current
3
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o= =
o=5mA AVg=100mV
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Fig. 3 Output Voltage Fig. 4 Quiescent Current
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LM78XX (KA78XX, MC78XX) FIXED VOLTAGE REGULATOR (POSITIVE)

TYPICAL APPLICATIONS

Fig. 5 DC Parameters
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LM78XX (KA78XX, MC78XX) FIXED VOLTAGE REGULATOR (POSITIVE)

Fig. 8 Fixed Output Regulator Fig. 9 Constant Current Regulator
1 3 1 3
Vo KA78XX KA7BXX —0
Vg Vi Vo
2 I 2 L m3 v
F %Tmi Tmt‘ m;-- 9
la
_}Iu
” AL
Notes: 7
(1) Ta specify an output voltage. substitute voltage value for "Xx " lo=——+ |g
Acommon ground is required between the input and the Output Rt
voltage The input vaoltage must remain typically 2.0V above the output
voltage even during the low point on the input ripple voltage.
(2) Cis required if regulator is Incated an appreciable distance from
power Supply filter
(3) Coimpraves stability and transient respanse.
Fig. 10 Circuit for Increasing Output Voltage Fig. 11 Adjustable Output Regulator (7 to 30V)
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LM78XX (KAT8XX, MC78XX) FIXED VOLTAGE REGULATOR (POSITIVE)

TYPICAL APPLICATIONS (Continued)

Fig. 12 High Current Voltage Regulator
Short Circuit Protection
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LM78XX (KAT8XX, MC78XX) FIXED VOLTAGE REGULATOR (POSITIVE)

TYPICAL APPLICATIONS (Continued)

Fig. 16 Negative Output Voltage Circuit Fig. 17 switching Regulator
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TRADEMARKS

The following are registered and Unregistered trademarks Fairchild Semiconductor owns or is authorized to use and is
not intended to be an exhaustive list of all such trademarks

ACEx™ ISOPLANAR™
CoolFET™ MICROWIRE™
CROSSvVOLT™ pop™
E’CMOS™ PowerTrench™
FACT™ Qs™
FACT Quiet Series™ Quiet Series™
FAST® SuperSOT™-3
FASTr™ SuperSOT™-6
GTO™ SuperSOT™-8
HiSeC™ TinyLogic™
DISCLAIMER

FAIRCHILD SEMICONDUCTOR RESERVES THE RIGHT TO MAKE CHANGES WITHOUT FURTHER
NOTICE TC ANY PRODUCTS HEREIN TO IMPROVE RELIABILITY, FUNCTION OR DESIGN. FAIRCHILD
DOES NOTASSUME ANY LIABILITY ARISING OUT OF THE APPLICATION OR USE OF ANY PRODUCT
OR CIRCUIT DESCRIBED HEREIN; NEITHER DOES IT CONVEY ANY LICENSE UNDER ITS PATENT
RIGHTS, NOR THE RIGHTS OF OTHERS.

LIFE SUPPORT POLICY

FAIRCHILD'S PRODUCTS ARE NOT AUTHORIZED FOR USE AS CRITICAL COMPONENTS IN LIFE SUPPORT
DEVICES OR SYSTEMS WITHOUT THE EXPRESS WRITTEN APPROVAL OF FAIRCHILD SEMICONDUCTOR CORPORATION
As used hersin:

1 Life support devices or systems are devices or 2 A cntical component 1s any component of a life
systems which, (a) are intended for surgical implant into support device or system whose failure to perform can
the body, or (b) support or sustain life, or (c) whose be reasonably expected to cause the failure of the life
failure to perform when properly used in accordance support device or system, or to affect its safety or
with instructions for use provided in the labeling, can be effectiveness

reasonably expected to result in significant injury to the

user

PRODUCT STATUS DEFINITIONS

Definition of Terms

Datasheet Identification Product Status Definition
Advance Information Formative or This datasheet contains the design specifications for
In Design product development. Specifications may change in

any manner without notice

Preliminary First Production This datasheet contains preliminary data, and
supplementary data will be published at a later date
Fairchild Semiconductor reserves the right to make
changes at any time without notice in order to improve
design

No |dentification Needed Full Production This datasheet contains final specifications. Fairchild
Semiconductor reserves the right to make changes at
any time without notice in arder to improve design

Obsolste Not In Production This datasheet contains specifications on a product
that has been discontinued by Fairchild semiconductor
The datasheet is printed for reference information only
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