KQODENSHI

TECHNICAL DATA

KKA6083

PWM Power Control with Interference Suppression

Description

KKAG6083 is a PWM IC in bipolar technology for thecontrol of an N-channel power MOSFET used as a high side
switch. The IC is ideal for the use in the brightness control (dimming) of lamps e.g., in dashboard applications.

Features

-Pulse width modulation up to 2 kHz clock frequency
-Protection against short circuit, load dump
over—voltage and reverse Vs

-Duty cycle 15 to 100% continuously

‘Reduced internal pulse slope of lamp’s voltage
-High side switch

-Interference and damage protection according to VDE 0839 and ISO/TR 7637/1.

-Charge pump noise suppressed
-Ground wire breakage protection
-Low interference voltage

Case: DIP 8
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Figure 1. Block diagram with external circuit
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KKAG6083
Pin Description
1‘\_./} Fin | &prabal Functon
Ve [1 _& ] Output 1 | Vs |Supplyvelmgs Vs
2 GHD |12 gmund
GHD | 2 (7] 2% 5 Vi |Contmlinput (duty cpcle)
4 e Cxillaior
TV E 2 | Gense 5 Delay | &hort cimuit protection delay
= diense  |CuIment ssnsEng
7 2%z |Moltage doublar
o Diala
3 El ¥ & Cutput [ Output
o e
Funcilonal Descxipthon %o  Low switching threshold

Supply Vohage, ¥V, o Vo Pin
GIND Fin 2
Comirol Input, Fin 3

Tha pul= width is controlled by reeans of an stetnal po-
tenficereter (47 1), The chamctedsic (angk of
mitationiduty cpcle’is linear. The duty opcls can be vansd
frore 15 o 10084, It can ke reduced by mereasing tha sup-
plyvolizge == o Veg = 13 W This produces 3 poker
r=ducton in the FET and incresses the lifs Hive of larvpe.
It iz poesibla to further wmenct the dutp cpcle with the
resistors By and Ba.

Pin 3 is protected againat shortcimwit o Ve g 3nd gound
GHD (WEgr = 165 W),

Osefllator, Fin 4

The cecillator datenrines the fraquency of the oufput
voltage. This i= dafinad by an etemal capacior, o It i
charrsd with = constant current I ountil the uwpper
switching threshold is reschad. A =oond cumant sourmca
iz then s thated which fmpe adowbls curent, 2 L fioratha
charring curmrent The capecior Oy i thus dissharrsd by
the cument, I until the lower switching threshold i=
reachad. Tha second sowm 2 is then switched of 32=in and

the poocedurs starts cnes oo

Exarople for oscillator frequency caleulation:

W o Voo oy (Ve Ly - B - ooy

W or0 Wa o iy (Ve | PR Y B N

Ve Ve o (Ve Lo B

wharas

Vo  High switching threshold (1o0%e dutp cipck)

W1 oy — High switching thresholdl = 10084 duty ol

oy, do 3nd oy 3= fxed constant,

Tha shone reentioned threshold wolegss ars calewlatad
for the following valuss ghean in the dats shast,

Vpgt= 12W Io=d i, By = 1500

o] =070 np =087 and o= 028,

Vow (12 W dmA - 15000 - 0F =8 Y
View 114V -087 16V
Vo 114%-028  32W

For s duty cpcle of 100%4, an cecillestor frequency, £ izas
follos=

I
f e whermas O i
2% W - i, .
l:I1W :II:I F i IW_:I 45#1!!‘
Thar=fore:
45 1A
f &3 He
2-08%W 32 -&8nF

For = duty epcla of less than 100%G the cecillaer
fraquancy, £ isas follows:

I

d 2 (Miowm Vol S+ 2 Ve, Oy
whareas = 0.I1=45 pA and Oy = S8 0F
45 pA 25
2-076W 32W)-&aF
Butwhan g = 14 nE than
£ 45 pa

_2}:(?.6 VEIWI S B anF +2 %12 VX 12 0F
7o H=
By sslacting different valuss of Clh and O, itis poesibls
to haee 3 moge of cecillator frequenc i £, fooeo 10 4o
2000 He == shown in the date sheat.

|
www.DataSheetdU.com

2



KO DENSHI

Ouitpwt Slope Control

Tha slope of tha laop woleg: is inemally livatad 1o =-
duce mdio interfarencs by liwditation of the open loop
violtaga g=in of the PWh coropamstor

This rreans the voltage o=z on the brop is proporicnsl ©
the oxillaior voltags incrssss a1 the switch over e
reoctiplisd with the comesponding arvplificaton,
dvigidt = oy - dWVyidt=

2oy £ (VM- Vo) - (Ve —Iz - Byl

whan

f=73Hg Vip = Voo and oy = &3 {83 - EVE}
we obtain
dWigfdt=2 - &5 -
=42 Ve

"With an sxtamal capacior, O, the slope can be furtharre
duced == follonses:

diAaidt = TEC + k)

whan

I=45pA Zy=1.080F Zo=808 nF and ag= a3

then d%aidt = 45 pAXL A 0F + &8 nBes) = 156 Vs
Th darep oxillation tendsneizs, 3 redsance of 100 L in
saries with capecitance, O, is recormrendsd.
Interference Suppression

“om boam"” wmdio mcaption sccording to WDE O80T pert
481

Test conditions:

Application citeuit seomding o figurs 2.

Lioed: nined W brops in parallal.

Crutpecpcle = 108%

Bt =12W
Ty, = lo0 Hz

75 - (0T —028) - (12 —4rad - 1560

NiC

Semiconductor

IK Semiconductor

KKA6083

Overvoltage Detecton
Stase 1:

If overwobmgss VEwe = 20 (typ) oocur, the atarnal
Tansisor is switched off and on =t Vo= 185 W
[hpsermss).

Gtaoe 1

If Vg = 28.5W (typ), the woltags livoitetion of the IZ i=
reduced frorn 28 W to 20 W The gate of the aatemal
raEnsisior Eveins 3t the poental of the IO sround, thus
producing woltags shazing bebwsan FET and latrps in the
avent of onvenwoltagse pulses ocourng (2.2, losd durep).
Tha short-cimuit protaction is not i operaton. At Vog
appmer. = 23 W tha owernsoltags datection stags 2 i
=it head of £,

Vilanp = Vst - V2 -Vioz

Wa = Supply wobmge of the IO &t owapsoltars dataction
stags 2

Wiap = Gate —souma volters of the FET

Short- Civewdt Protecdon and Current Sens-
Ing, Pins 5and 6

1. &hort-Cicenit D stection and Ticoe Delag 13

The larmp current i roondored by reesns of an atemal
shunt resisior. If tha lanp cument spceads the threshold
forthe shom-cimuit deection cimwit Wep = B0 17, the
duty cpcle is switchad oner o 10034 and the capecior O 5
iz charred by & cument soum=s of 10 pA Qg — (7). Tha
axtemal FET is switchad off after the cut-off threshold
[WTL) is rachad. Banzwed switching on of the FET is
possible only aftar 3 poweron reest, The curment soums,
I, sneures that the capecitor O3 is not charged by
[ETatic cuments,

Tiree dalay, 13 is == follows:

3= O3 VTS (I — L)

With Zp = 100 nF and Voo = 104 W Ly, =153 pA
I3, =3 pA wea haws
ty 1o nF - 104 WO T15 pA =3 pAd
10 1o,
A Caccent licaitation:

The brop cument is livoitad by 3 contmol avplifier 4o
protect the sxtarnal power fensstor. The volers drop
20TOE A artarnal shunt redstor et == the ressured
wahszhle  Cument livedt=tion lies place for 3 woleg: dop
of VW & 10, Cneimg to the differencs
Ve 7 10wl it is ensured that curent livdtethion
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cocurs ondy whan the short-cimuit detecton cimuit has
rspondad.

Aftar 3 power-on rEeet, the ocutput is insctive for half an
cecillator cpcla. Dunng this tivve the supply woliegs
CapEc 0T can e charrsd 2o thatcument vvdtation = ouar-
antasd in the awent of » shortcimuit when the IO &
switchad on for the first tive.

Charge Pump and Outpwut, Fins Tamd 8

Cnptpyt, Pin &, is suitsbl: for controlling = powsr

B PET, During the active integration phase, tha supply
current of the opemfional avplifist iz wadnly supplisd by
the capescitor Oy (hootsirapping). In addibon, = ticlds

KKA6083

(fp =400 IHE and 3 woltage dowblar cimuit This
FenrilE = g=te volegs supply ot & duty cpcle of 10004,

UndervoltageD etection

In the svent of wob=ges of appooedretaly Vo = 500
the aptzrnal FET iz switchad off 3nd the latch for short
cimnit dataction is mest,

A hpsteresiz ansures that the FET i swichad on ag=in =t
appmedrietaly Vo = 54 W

GroundWire Breakage

To protact thae BET in tha s of ground-wire hrealess
3 020 I reqisior behween gmte and sounce it is ecore

charge iz gememed by an integrted  osclllMOr pendad to provids properswitch-off conditions.
Abszolute Maximum Ratings

Pamarreters & ol Talus TTnit
supply vollmgs Y 25 &
Junctiom teropersdurs T; 150 =
Arobiant tetrpersture rangs Tak 4ot +110 -
Shorars TEFOEETEITE TSI Tas S5 to+125 i
Thermal Resistance

Fammrreters & prribol Talus TTnit
Junction sobdent Fepas 120 O
Electric al Characteristics

T = 10+ 11002, Ve =210 165 % (Basic function is puarantead beatgean &0 % 10 8.0 %) miarancs point GHLD,

unless othergiss specifi=d (see Houre 17,

Parzgreters Teat Conditicns f Pins Snrnbol Bdin. Thp. Idax. TT it
CTTER COTsUrEption Finl Iz 14 oA
Supply wolts gz Cneereolegs dstecotion, VEstt 25 v

sags 1
dtabilived wiltags Iz = 10y Fin 1l 'L 24.5 7.0 &
Eztery undspaoltzgs datec- |-on Rt 44 S0 S K
Hom —off 4.8 54 &
ﬁ wyiw.DataSheet4U.com
)€ 1K Semiconductor 4

Semiconductor



KQDENSHI KKA6083

Faratvetars | B Conditions/Pins | @pabal | Min | Typ | Mame | Unit
Crazillator £ = 10 02000 He Fin 4
Threzholl cycke v, High a, % al R ) 072
Heper - (LS 0.al Cred
WV, Low, o ‘f’:ﬁm ty : : :
Longer Vo oy 02 028 0%
a, ==
My
Creillabor current Vpag=12W +L... 34 45 a4 [TEN
Fraquancy 4 open, Te= SAnRE At S& 5 =] Hz=
duty cpela = 5004
Battery overvoltage detection P &
Stars 1 Crats cutpalt:
— switchad off Ve a5 200 217 W
—switchad on 157 185 203
Sitmga
Detaction stags 2 —on VEstt 235 285 325 W
—off 19.5 230 285
Sahiized voltags Iz = 30 A Fin 1 e 185 200 215 %
Crate ot pat FPin &
Laolegs Low eyl Vs 035 00 ] W
Vpag = 1865 W 15
| Lggp = 11070, Bg = 150 L
High lzvel Vs %
duty cpcla 10004
Churrent % = Lo lawsl Iz 1o ToA
Ve =Highlawel Iy =] Iz | -1.0
Dty o pcle bim: Oy = 28 0F T 15 14 21
biapr: Wit = 124 W 1cxn i
oy = 165 W Co =88 1F &5 5 &1
Fin &
ahoct-cicenit protection Pin &
Shortcimeuit current maula- | Ve = Ve -V YTy L5 1iay 120 Tl
fiom
Shortcitewit dataction V= Ve =V Y ] =4 105 T
o 3 1o Jon
aAhoct cicenit recognition, Vpg =12V Fins
Switched off threshold WL =Ve-Vs “ATL Lo o4 Long %
Charga current Iy, 15 A
Drichargs cumsnt Laic 3 LA
R pECiiEnee CUTT=nt =Ly -I3 I a 10 15 Toh
“oltaoe donbler Fin 7
Yol Dty pcla 1o W 2%
Creillator frequane f; 280 4 S0 IH=
Intarnal voltags litedtetion I =5 oA Ky 26 215 0.0 W
of Wwhichsawer i= longer Vi Va4 Vai1a
Edg= sleapmass dwgfdt =r1y dWyhdt oy a3 &l 12 Vit
dVaidt, o 15
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Application
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KQDENSHI KKA6083

N SUFFIX PLASTIC DIP

(MS - 001BA) N
8
< A > 1
.J;n AN J;n T Dimension, mm
>O B Symbol MIN MAX
1 4 A 8.51 10.16
pTRTR TR
B 6.1 7.11
C 5.33
—> Fle— L
D 0.36 0.56
| } (T: F 114 1.78
/\ _L"m SEATING . l
N—T PLANE G 2.54
G 4" C « M- T H 7.62
l—D H
J 0° 10°
[€p]o.25 (0.010)@) [T | K 2.92 381
NOTES: L 7.62 8.26
1. Dimensions “A”, “B” do not include mold flash or protrusions. M 02 036
Maximum mold flash or protrusions 0.25 mm (0.010) per side. N 0.38
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