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Dimmer iC for Haiogen Lamps SLB 0587
Preliminary Data CMOS IC
Features

@ Phase control for resistive and ind

® Sensor operation — no machanically moved
switching eilements o~
® Operation possible from several extensions Wﬁf
® Capable of replacing electromechanical wall LR (I A
ewitrhace in rnnuvantinnal linht inctallatinne
QDWILVIICO 11T LULIVOILIuvl ial Ilul It 1rowaliaitiviio
® High interference immunity, even against ripple P.DIP.8-1

control signals

® Proqrammlna input for selection of three different func-

¥ New Type

For applications where the SLB 0586 A has been used, it is possible to replace the

Ql DNncons A L e QI D NCO™7 £ 4IA AAAAAAAAA o~ A‘,i AAAAAAAAAAAAAAAAAAAAAAAAAAA Al b A b

OLD UOOD A Ry UIE OLD VUoo/ 11 UIc pplUplldl external VVIIIIIg in accordance with the data
t )

1 090.94
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Functionai Description
With the SLB 0587 i
Together with a triac a
can be designed. The phase-control angie (turn-ON time of the triac) can be set on the two
control inputs, pins 5 and 6, of the IC.,

pinsoa
The voitage suppiy to the iC in a two-wire connection is ensured by iimiting the angie of current
flow to approx. 152°. This makes it mmnlp to m«*hannp mechanical wall switches in conven-

tional Ilghtlng installations. The IC’s mternal logicis synchronlzed with the line by PLL. Thus a
phase control range independent of the line frequency is obtained.

is possible to generate one defined current pulse per line half cycle.

and a few exira nassive components . a line-nowered nhase-control gircuit

tria
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idling transformer after lamp failure),

lr\nn H-ni— riaal A~aot

|uaa‘y state (half cycle operation) can occur afte ult, leading to thermal destruction o
transformer. Control mechanisms integrated into the SLB 0587 serve to protect the load from

-/
:mc:i;_

thic citiinatinn

o oltuaLivii.

1¥f fAr .—\n+nn’\,n A trivmmnar niillan o micaina A hhalf AviAla lha~niian AF A fanild dhava wsill lha A A~

I, 1Vl 1oLalive, a lIIgyUI pumu 19 11Ol Iy Hni aitiaii byblU uoLausc Ul a ialdill, UIcic will T a LUII-

siderable increase in current in the transformer into the line shortly after the zero crossing of a

vnltana wavn _ aftar thao navt firina Af tha trinn at larna nhaca_~rnntral annlace If tha navt trinnar

vuuauc YVWWaveo QILT] UIT IITCAL LT Iu VI UIT UiIauv al |algc PI IAOTTUUIILIVI AQIIJITO., 11 LUIT I11TAL lllyHUI

pulse comes into phase when the triac is still conducting because of the inductive current lag,

it hae nn affart It ic nnlv the ciitheaniiant trinner niillea that will fira the triar anain

IV TICAWD 11IW willvwwl 1L 1w Wi II] Ll 1IN \JUU\JU\-‘U\JIIL Ll qu\.ll r.luluu LHICAL ¥VIIL 111N LI I LI Muulll

Thﬂ falsYaJaY Anenrihar'l al‘\f\\lﬂ \Alhﬂl’a f\nl\l lalaY~Y "‘I’Iﬁﬁal’ '\lll(‘ﬂ nar III‘\Q ﬁ\lﬁlﬂ |nar|e "‘f\ ‘il’il’\ﬁ I\f +hﬂ

111G LAOT UTCOUIIVTU GUUVU, VWIICIC Ullly VIIC llluuUl PUIOU PUI HIG UYyUICT ICTAQuUo W Illlllu v UI<

triac, can turn into a steady-state condition in the absence of further measures

The SLB 0587 provides the following features to prevent Steady-State Half-Cycle

Operation:

4\ AllAsaramaan far tha AandAdiiAtinea atnta AF $lhhA $rian wadhAarm anttina tha $ricvnaar miillaaa 1§ A

I} Alluvwal v 11Ul LIS LUl iuuviu Iy  20aAlT Ul LT Uiau WIHICHT OCLLU Iy uic lllyyUl pumua I a
trigger pulse, determined by the set firing angle and status of the internal PLL, coin-
nidAac with ‘I‘hn rrandiintina nhacna Af tha trinrn tha trirnnar niillea will nAat ha Atitnn it ta thno
VILUGO VWILIL UIT LU VUL Iu PI IA0T VI UITC U IGU uIc u quUl PUIOU YVII 11VL VT UUI.PUI. v uiIc
triac until after the zero crossing of the current wave.

2) Detection of high saturation currents at angles of current flow of more than 180° by

(‘anlll’\ﬂ "‘hﬂ QLN hl’f\l’\l7ll’\ﬂ |nr\| 1t IQ\IQIE
oalllpmly UIT SYHILIHUIIZINIY IHIPUL ITVTIS.

uch peak situation current exceeds a value defined in the IC,

N
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Retriggering if the triac does not remain triggered after the trigger pulse.This can

occur in pnr‘hmllnr on hmhl\l inductive loads (!d!!pn transformer with a small mng-
0]

ulse from SLB 0587 the mnd,l-t!ng state on the triac s sample

i ST.I" remains tur led off, one-s i i

1 internally defined limit
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Safety Cutout

The purpose of the safety cutout is o prevent thermai destruction of primariiy inductive ioads
(ldllnn 1rr—mqfnrmpr\ in the event of very Inqu instances of operation. npcnlm the safetv pre-

e AL a2 PR el oal

cautions that are lnlegrateo you should only use transformers with thermal pI'O ction.

Safety cutout occurs when the count of an 4-bit up/down counter reaches 15. The count is
determined by the ratio of the up/down counting rates. The up-counting rate is the appearance

high saturation currents and retriggering. A down counting increment is produced when the
nt is other than zero at every fifteenth line half-wave. The count is zeroed in the off state

Operation (Figure 3)

The integrated circuit can distinguish the instructions ONJOFF and Change of Phase Control
Angle by the duration of sensor touching.

Turnina ON/OEFEE
LUl fiing vinjuri
ChnAart tnrinhina (BN 1A ANN ms o) tha cancnr araa h1irme tha lamn NN Ar NEE Aanandinasa An ite
DIHIVIL LU I |u \\JU W 4uv idlio , UI<T OTIIoVI aica L 1 uic |a|||P \JIN VI UL ucpcl (AP 11} |u VIl IO

uims
preceding state. The swnchlnq process is activated as soon as the sensor is released.

Setting of the Phase Control Angle

If the sensor is touched for a longer period (exceeding 400 ms) the angle of current flow will be
varied bUIIliIIUUU'ny it Funs accross the control loop in approximately 7.6 s up and down (e.g

bright — dark — bright) until the sensor is released.

Easy operation, even in the lower brightness range of incandescent lamps, is enabled by the

followmg procedure:
The phase control angle is controlled such that the lamp brightness varies physiologically li-

near with the operating time and pauses for a shoit period when the minimum brightness is
reached.

llein P, and . feunchranizing inniit) in tha annlinatinn pirnniit (ficiivra A\ tho annla nf clirrant
Uollly i 2armu 4 PYIHIVIITVIIIZNINTY ITIPULY 1T UIT appiivaluvil vil VUil {TITYyudi & 71, UIT Adllyic vl vulicii
flow can be controlled for purely resistive loads between 45° and 152° of the half-wave

(&)



L
m
S
m

2
wn

Control Modes of Operation
Mode Period of Touching the Sensor/Extension
Short (60 to 400 ms) Long (more than 400 ms)
Pre-Touch Post-Touch Pre-Touch Post-Touch
[«3 VX PN [«3 X THV'N [«3 VX PN [~3 VX THPN
ldluo Kidiuo Ldiuo dliuos
A{Pin2atVss) | OFF Softstart o Max OFF Starts varying at min.
Max OFF Max./Intermediate Starts varying at
Intermediate OFF pre-touch brightness
Repeated dimming Same dimming
direction
B (Pin 2 open) OFF Softstart to OFF Softstart to stored
atnarad hrinhtnacae hrinhinace
QWITuU UII”IILIIUOO Ml IyIILIIUOO
from iast turn-OFF and varying
Max. OFF Max./Intermediate Starts varying at
Intermediate OFF pre-touch brightness
Ranaatad dimmina Ravaraad dimmina
1 IUPGGLUU Ulllllllllly 1 l.cvcl-ocu Ulllllllllly
direction
C(Pin2atVpop) | OFF Softstart to Max. OFF Starts varying at min.
Max. OFF Max./Intermediate Starts varying at
intermediate OFF pre-touch brightness
Repeated dimming Reversed dimming
direction
® S
=/ T MTIT ™ T
Sensor S-—d , 1 | | | T | |
fA\ A 180° - ! ! | ! | || | ! | — VLO
215004 . S~ T T T T
a4 | f T T~— || Timox
30 ° - - . I = | | Vi
] | - ] : V. =0
. | T
() A8V - | | | 7w
~o et ! N /0 I~ T imex
a 90 - | M —I | N — wiGx
30 ° 1 I | ! i ! | F Vimin
i : K 1 [ [ VL -— O
o~ A 40N o l | | ! | | | | ! | L/

C) #2511 e - ! L L | [0
-0 | | | T 1T T T T Yimax
a gU T |, | / el | /— v
30 ° A 1 r~ ~ ~ ¥ Lmin

' ' T | T T | | | T —t— | V=0
o 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
IED00096
a Angle of current flow S Control signal: S Sensor touched
¥, Lamp voltage (=<0.45,->0.45)
S Sensor not touched

Figure 3
Control Behaviour of the 3 Operating Modes
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interference immunity

Components Cs, Cs and Rs (figure 4) provide for a stable operating voltage and thus for error-
free working of the circuit. even in the nresence of high freqguency line interferences f(e.q
Ll A - LA ASA R AN Iu i [ A UIIUUIL A A1 N I I B Y A r.l Il v Vi Illull II\J\.1U\JI IU] i Jniltviiivi viivueuw ‘U-u-
caused by cutting in and out of mainly active ioads).

In the event of short line interruption (< 200 ms) the set circuit state with the external wiring
shown in figure 4 will be maintained. After prolonged line outages (Vs < — 3.6 V) the circuit will

go into the OFF-state.
Upon line outage the synchronization of the internal logic with the line is lost. If the line outage

lasts less than three line cvoles. the nhasing in of the Pl I hecomes visible bv a brief flickering
ICAVILD IV I LTTCALT LT N T N U]UI\J\J LI r.ll 1A Iu ImiI i LI 1 b MWWVl IV VIVINID u CA NIV THIvINV L Iu

he setting of the PLL can be influenced within certain limits by the selection that is made with
sand R+ In general terms, smaller ratings f for Cs and larger ratings f for Rio will nrndl Ice shonrter

(e R LV I ARl Ty o & 1y AViV VY (A S LV L VL we
-

settiing times of the PLL.

! —I

With more inert PLL characteristics there are siightiy better vaiues for rippe-controi stability
(visible fluctuations in brightness when operating incandescent lamps and with ripple-control
signai on the line).

if line outages last more than three line cycles, there is blanking for approx. 200 ms after the

line recovers so that the settlina process of the PLL is not visible.

TuwUVUIlo Ow STy M VUOOS

Operation of Extensions

Long extension lines in installations cause voltages 106 be coupled in because of their stray
capacitances and phase capacitances. Internal limiting structures and appropriate evaluating
Innin oancrira that tha nirmniit can \nlr\r|1 withni it intarfaranra far etrav and nhaca ranaritanrac 11In
IUuIU Ciloul U LAl UIiIv Uil vuliL YVUIIL VWil IVUL TTIwvTIvIVITIVY TV vl u._y al v PI aavov U(A'J(A.UIL(AI voo up
to 100 nF. Even voitage drops up to 10 V in the phase conductor between the circuit and the
extension button being in phase with the dimming voltage have no effect on the working of the
circuit

peCIaIIy at operatlon with Iong extension Ilnes the RC-network H10 Cs shouid be connected
ins 3 and 7 fiaure 4\

| i \liygviw

(@)
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Appiication Circuit (Figure 4)

The suggested circuit design of the SLB 0587 performs the following functions:

L [

L [

Current supply for the circuits (R1, R3, C 2, C 3, Cs, D1, D2).

Filtered signal for synchronization of the internal time base (PLL circuit) with line frequency

AAAAAAAA £

For specific applications C 4 and R 2 can be varied according to figure 5. An increase for C
4 and R 2 causes a slight reduction of the lamp brightness but at the same time an im-
provement of interference immunity of the internal PLL against line voltage spikes.
integration unit for internal PLL circuit (Cs, R10)

Combining R0 and Cs (figure 6) determines within certain limits the following factors

— Stait-up behaviour of internal PLL after line failure

— Ripple control behaviour (periodic shifts of lamp brightness if ripple control signals

represent)
Protection of the user (R s, R 9)

Sensitivity settin_g of the sensor (R 7)

of

Both resistors can be omitted if no exte'ism". is co*mecteu in |.||iS case pin"n 6 must be con-
nected to V ss (pin 7).
D3: Reduction of positive voltages which may arise during the triggered state at the gate of
nnnnnnnnn tanviahhina halmaar T/ 10 N D\ lwy AinadAa famamnrd vunltamna I aniitalhlA trinmaag ararioand
QUILIC I.I Ia.bb 10 Vaiues oeioW vobo ru.o Vv Uy UIUUT Ul vwadl u vullayc. 11 sSUllavic Uiauo dlc ustcu,
diode D3 can be omitted.
Dr, C 1 are used for EMI suppression.

nnnnnnnnn i tha I:l\lll nllr\r\rt\nnlt\n iotn lhn AirmmAanacinnad inm ana st
UUpUI IUII 1y VIl lIIU appllbauun UIT LIVII SQUPYPITOOIVIT 10 WV VT UTITTIDIVIITCU 11T dLL. wWilll

VDE 0875/part 1 (general)

\/NE NEENInart & (~rhnalkoe)
VUL VJdJdujpait U \VIIVATY)

or corresponding the national regulations e.g. 1.4...2 mH, Q = 11....24

(o}
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ppiication Notes

Dependence of C4 and maximum Angle of Current Flow

PN IED01112
160
Grd
¥
i
A
|
i \\
NN R;=15M
150 N = 18 M
AL L 22M
S '
\\‘\&/\\
[ B
\ N —]
\‘\\ \\
S \\“
\\ e
‘\‘
140
0 5 10 nF 15
—
*) The capagitor value of C 4 is limited to max. 12 nF for a line frequency of 60 Hz.
Figure 6
Danma Af \Valita Af tha DO MCAamnAanant at Din? fAar Qiatinnavu DI T _
mnai IBU Vi YAIUG VI UiV Iw UUIII'JUI IGIIL AL T 11IV IVI wwauliviidal N b
1ED00992
103 ,
1o |
Kk {i
5 7
o 7 7
10 /{I/ // Z, Z,
4 v 7 7
Y7 /
I 07 Sebiomare PLL Ranae X0
' , X000 i SN
102 < 7
7/ 007 /7
X7 7 2177
5 Y 7 7
- 7 /9777
77 7
ani
v
0 100 200 300 nF 400
CaoaminnndiintAar (rnnin 14
A A BRIV IR VIVIVILV ) ) \.AIUUIJ i
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Operation of Controi inputs

All switching and control functions can also be performed from extensions which are con-

nectad to the extension innut. The main sensor innut and the extension innuts have equal
TIVWwLLV UL LW LTV AL IwIvIELD 1 Ir.lul LIV DHICALL T Il v i Irlul CALINA LIV wALwL IV T Ir.lul\) 1IGA VY \.1u

pl’lOI’IIy. Eiectronic sensor switches or mechanicali pUShDUTIOI’] switches can be connected to
the extensions

I UALTT TV 1D,

Inniit notential diirina hot alf wavae of the line nhacae

|||r.luu r.l\.ll\.lllllul AL Iu AMWLLL TICALL ¥YUAV OO Vi LI b r.ll 1AI

Function Line Half Wave | Sensor Input Extension Input
Nnaratad Nnncitivin |

UPUIGLUU PUOII.IVU =

Not operated negative don’t care

Operated positive H L don’t care
Not operated negative don't care don't care . L
Ermmatinmal Nacavintiam ~Af tlha Evalitatianm | Acxia far Camanv amd Evianmaiam lnminita
uriviviidl WCoVIINUVIT VI UIT Lvadludlivil LUYIV TV OCTIOVI dlU LLALWGTIDIVII TTIPUWD

ThaAa larmiaA laviAala A e amvvan~nr A At i i da Ara ammamladl L IlntAalhaan | 4 AcvvA Ll O ciainm ~
11T IVYIV IeVels al e sSensoi dIIU CACTISIVIT ITIPULS ale salllpicu Dy 1alulies Ll dllu L£ usiily
the timing pattern shown in the timing diagram of figure 8

For operation (ON/OFF or change of brightness) flipflops FF1 to FF3 must be "1".

Minimum QN/QFF Times

Evtencion Inniit annroyx 40 to 80 ms

e AL IVINVEL 0T Irlul Mrlrll A ZAY T A A A S RS AT N A

Sensor input: approx. 40 to 60 ms

Caminnndiintar (Srarin 1
A A BRIV IR VIVIVILV ) ) \.AIUUIJ v
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/ \, / 50 Hz-net

10ms 10ms

STROBE_EXT:
Sampling instant

for extension input
put

S—
S——
S—

A
|

S—
EN—
W
3
|

£ . . 1
101 SCnsS0r inpul

IET00995

Figure 8
Timing Diagram of the Evaluation Logic for the Sensor and Extension Inputs
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Wireiess Remote Controi

<

The connection of a wireless remote control to the extension is very easy. All functions of the
SI B 0587 can be nerformed with i fas

LU VUV Vi WU UiV G

Nanaval lnfAarmatianm
NAClIGi al 1ninviiiiauuvii
All #ivmmnmn A~ AantiArma vl dma A lima o 1~ ~NECN Ll lin mmnms ~F A licna o 1 am o ~fF ON Ll—
All Ulne prblllbdlIU 1o 1eiel 10 alllle IIUL{UU Iby Ul QU M4 11 Case Ul a lllie IIUL{UU Iby Ul DU N4,
the times are reduced accordingly.
&
L1 [
e INCL = — FF1 FF2 FF3 | Controlling
bl—_N O_I )o_ U u >1 - ~ - n ~ | \IVIIIIVIIIIIS
v - ¢ U Upequ Urequ U
ocTRNANDC Ol Al [ _>C _>C _>C
QIRVDE_SEN — LI
A R R R
J L 39us
1
L2 1 P
EXT o0———D QF
STROBE_EXT — EN [ESO0994
- 50 Hz_INTERN

JL 39us

Figure 9
7

Circuit Principie of the Evaiuation Logic for the Sensor and Extension inputs
Camirnnndiintar (Rrniin 15
(L BRI\ VI RIVIPLVILY ) ) \.AIUUIJ 1w
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A A A
A X Ko
< 8000 | —
Sync — L I Phase Com-
Input ™~ — 'I' A parator PLL
| IES00996
N _l_ Al nn
A LP VA
- L -
Figure 10
Nivamriid Duimaimla A flaa Quiracn liavansd
WITVUIL FTINIVINIC Al UIC oyliv HHIpul
Errcambdiminmal Maaavicad: o
CUriCuvIlial UesSCripuulnl
Moo Md ] M bl o e e o2 s an i Sl bl o o "7 ] e b e e o P - P
piodes Uil did vz exXinibil ernaviour sirmiiar Lo idt O1 a4 £-alode drnda pecorne Coraucluve di
approx. 3.0 V.
Despite of the line voltage at the triac, it is ensured in combination with R (figure 4) that the
P P S S T T Y P R T U S Ry I Y P ol B = Y o ¥ =y ¢ lar JEPN G Sy P Py Y | P Y P R Y I | Sy
voilages OCCUring dt e sSyric irnput ol e oLb Voo /7 U0 10l exceed esscrludlly e rdange ol uie
supply voltage.
Caminnndiintar (Srnnin 1R
LA RRIAVIVIRICITLVIAY )| \.AIUUIJ v
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| |
Program- 8000 - .
ming o 1 | Sample
Inout o Values
P > FF
|
T4 L&
*~ -~ | R
VAN VA | o
Load Pulse 1
Load Pulse 2
IES00997
Figure 11
Cirecnit Princinle on Proarammina Inniut (Pin 92)
il WAL | nnn Ivlrlv A4 B B | Ivsl SARNENERER .3 an IP“I \I ann ﬁl

Functional Description of the Programming Input (Pin 2):
The SLB 0587 distinguishes between 3 operating modes if pin 2 is wired accordingly.

The transistors T3 and T4 alternate in being conductive as shown in figure 11.
Annarntanman ~ftha lamina lavual Hiathinah ico AanandAant Anm tha Aaviarmal wrivimes ~Af A inm i At dha
ALLTpLAlILe UL UIT TUYIL ITVETL (WIHITUHT IO UTPTTIUTTIL VLT UIT TALCHT Al WITHTY VI UIC Tipuy at uic Y
gramming input, is performed during the second edge of the load pulse.

-
~
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Absoiute Maximum Ratings
Vep=0V

Parameter Symboi Limit Vaiues Unit
min. max.
Supply voitage Vss -7.5 0.3 \'
Input voltage Vi Vs—-0.3] 0.3 \
input current:
Sync input I -0.5 0.5 mA
Extension input I -1 i mA
Junction temperature T 125 °C
Storage temperature T stg -55 125 °C
Total nowaer dicecination (7, = 25 °C) 10 mW/
1 Wil r.lvvvul \JI\J\JIPULIUII \1 Il N V’ 1\ 1nnivy
Thermali resistance
System-air (P-DIP-8-1) Rnsa 135 KIW
System-air (I-’ DS0O-8-1) Rt sa 231 KIW
Operating Range
[T TR VR YZY [ Vo T cC A C \7
ouppIy vorage V'ss — 2.0 - 4.0 \'
Line frequency f 47.5 63 Hz
Ambient temperature Ta 0 100 °C
Characteristics
Ta=25°C; Vss=-5V (Voo =0V)
Parameter Symbol Limit Values Unit | Test Condition
min. typ. | max.

Quiescent current, Ioo 0.5 | 0.65 mA Dimmer OFF:
g fome =50 Hz
plll I Joyllb A4 | Il;\

RL=120Q)

“Load resistance between pin 1 and pin 8
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Characteristics (cont’d)
T

A=25°C; Vss==-5V (Voo=0V)
| » ENPPNPON Yo Cureamla -l | IS O N o Y I NS
rdardiiicLel QYIIRVI Il 1Cal LUIIUIUVUII

min.

Sensor Input (pin 5)

_inniit vnltana /4™ 119 /aa \/
11 n Ir.lul vvltusu Y in IIL ¥ OO v
I _inniit vnltanna 1/, \/
| . IIIPUI. vuuauc vV IL v
lomms 14 s 1t nn A NN \] At Aarnrmans-
1 Ip Louirelit 11H f4dv] u/A LU V dl SC115VI1
(extension) (extension)
Input current IH -1 vA [ Vi=0V

I 0 1 pA | Vi=Vss

Extension (pin 6)

_inniit vnltana T/ 1/ aa 2N \/
i Ir.lul VUILU&\J Yy in ¥ OO .\ v
I _innit vnlfanna 1/, Vaa + N Q \/
| . IIIPUI. vuuauc vV IL | 4 o> T UVL.O v
limsms 14 At vt n -4 A T/, — T/ __
IiputL culicelit 11L U 1 u/A VIi=— VSS
Sync input (pin 4)
H-input voltage VH 1/2 Vss + 1.8 \%
L-input voltage Vi \
Input current I vA | Application

~ e ~rr

Circuit

HL transition time | fTro
(trigger transition)
A\ 939 7
LH transition time | 7w
Frequency f Hz | Line frequency
CaoaminnndiintAar (rnnin 2N
(L BRI\ VI RIVIPLVILY ) ) \.AIUUIJ o\J
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haracteristics (cont’d)

A =25°C;

Ves=-5
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(Plastic Dual in-Line Package)

Package Outiines
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