Phillps Semiconductors Product specification

Dedicated IC-optocoupler CNR50
FEATURES
s A cost effective optocoupler with
integrated additional functions
« Awide body DIL 8 encapsulation
with a pin distance of 10.16 mm
» Aclearance of 9.6 mm minimum
and a creepage of 10 mm APPROVALS
minimum
« High degree of AC and DC STANDARD REFERENCE
Insulation (5000 V {AMS) and UL Covered under UL component recognition FILE E90700
7070 v (DC)) BSI Certification in accordance with BS415:1990;
¢ Maximum permissible voltage of BS7002:1989; BS5301:1982 for class Il applications
8000 V (peak) and maximum NORDIC Tested for applications (reinforced isolation); Class I
operating isolation voltage of applications for pluggable apparatus in normal tight
1000 V (RMS) in accordance with execution
VDE 0884. SETI i accordance with IEC 65, 380, 950 & 335
SEMKO In accordance with IEC 65, 380, 950 & 335
DESCRIPTION NEMKO In accordance with IEC 65, 380, 950 & 335
The CNRS50 is an optocoupler DEMKO in accordance with IEC 65, 380, 950 & 335
specifically designed for use as a VDE 08 y N
cost-effective integrated feed-back VDE B4/0804/0860/0805/0806/750-11EC 950

loop slement in Self Osclllation
Power Supplies (SOPS).

It consists of an Infra-red emitting
GaAlAs diode and an integrated
photodetector circuit in an 8-pin
dual-in-line (DIL) SOT271 wide body
envelops, providing high isolation
voltage, creepage and clearance
distances.

The photodetsctor circult
incorporates a low-current
Initialization circult, an under-voltage
detection comparator and a starting
current generator,

The CNRS0 can operate in SOPS
clreuits either using discrete
components, or with a dedicated
control IC : TDAB385.
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Dedicated IC-optocoupler CNR50
PINNING - SOT271
PIN DESCRIPTION fh
1 not connected s § ’T’ 7|. T ?
2 anode
3 |cathode =
4 not connected
5 ground O1 4 I L me8150
6 |Vour LA LI TR A
7 Vin Top view MSBot9
B Vee ] - .
Fig.1 Simplified outline and symbol.
QUICK REFERENCE DATA
SYMBOL PARAMETER CONDITIONS | MIN. | MAX. | UNIT
Diode
I forward current DC valus - 80 mA
' reverse voltage DC value - 5 v
Photodetector
lour output current t,=34us - 2 A
5=0.1
Ve supply voltage - 18 A
Optocoupler
Ve isolation voltage {ULAEC/BSI)
DC value - 7.07 kv
RMS value - 5 kv
Vr, maximum permissible overvoitage peak value (VDE 0884) [8000 |- \4
Vioru maximum operating isolation voltage RMS value (VDE 0884) |-~ 1000 |V
SWITCHING TIMES
o propagation switching time from high to low level - 0.5
output
oy propagation switching time from low to high level - 1 ps
output
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Dedicated IC-optocoupler CNRS0
LIMITING VALUES
In accordance with the Absoluts Maximum System ({EC 134).
SYMBOL PARAMETER | conomons | mn. | max. | uwmrt
Diode
Ie forward current DC value - 60 mA
Vg reverse voltage DC value - 5 A
Piee total power dissipation Tew=25°C - 200 mW
Photodetector
lout output current range (output transistor on) DC value 0 100 mA
peak value; 0 2 A
L=3us;
3=01
Vee supply voltage range Y source -0.5 18 v
Vour output voltage range -0.5 18 \'
Vin input voltage range (input undervoitage) Vin-Vee<=05V -0.5 18 A
Optocoupler
Tag storage temperature range -55 150 °C
L ambient operating temperature range 0 70 °C
Taa soldering temperature up to the seating plane [Ty, <10s - 260 °C
THERMAL RESISTANCE
SYMBOL PARAMETER MAX, UNIT
Diode )
R e from junction to ambient in free air 500 Kw
R e from juniction to ambient when mounted on PCB 400 KW
Transistor
Ry, s | from junction to ambient in free air 500 | Kew
ISOLATION RELATED VALUES
SYMBOL PARAMETER CONDITIONS MIN. | TYP. | MAX. [ UNIT
L{101) external air gap (clearance) between input and output 9.6 - - mm
terminals
L(302) external tracking path{crespage |between input and output 10 - - mm
distance) terminals
internal plastic gap (clearance) isolation thickness between 1 - - mm
emitter and recsiver
Ce capacitance input to output Vio=0; - 0.4 0.6 pF
f=1MHz
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Dedicated |C-optocoupler CNR50
SYMBOL PARAMETER CONDITIONS MiN. | TYR. | max. | unmT
Reo insulation resistance input to Vo =1500 Vv 10 10 - Q
oulput at25°C
Vo =4500 V o - - Q
at 100 °C
Vig =500 V 10° - - Q
at 150 °C (T, max.)
Vo isolation voltage (for UL 1577, DC valus; 7.07 - - kv
IEC, BSI) t=1min
{note 1)
RMS value; 5 - - kv
t=1min
{note 1)
Vioru maximum operating isolation RMS value; 1000 |- - v
voltage VDE 0884
Ve partial discharge test voltage RMS valus; 1600 |- - v
VDE 0884,
Vp,= 1.6x v)om fortp= 1 S;
Pd < 5 pC
(note 2, Fig.10, procedure 'b')
RMS value 1200 |- - A
VDE 0884;
Var=12%x Vg fort, =60 s;
Py;<5pC
(note 3, Fig.11, procedure 'a’)
Vq maximum permissible peak value; 8000 |- - v
overvoltage VDE 0884;
tTr = 10 s
(note 3, Fig.11, procedure 'g’)
Maximum safety ratings (maximum permissible in case of fault) (Note 4 and Fig.9)
T, package temperature - - 150 °C
Iy input current I Pu=0 - - 400 mA
P, total power dissipation - - 700 mwW
Notes

1. Every product is tested by applying an isolation test voltage of 6000 V (RMS) for 2 seconds, between all shorted
input side leads and all shorted output side leads, with a detection current of approximately 1 pA. Test at 5000 V

{RMS) for 1 min is performed by sampling.

2. Every product is tested by applying & partial discharge test voltage of 1600 V (RMS) for 1 second, between all
shorted input side leads and &all shorted output side leads, with a maximum partial discharge of 5 pC (see test
procedurs 'b', Fig.10)

3. Test procedure 'a’ is performed by sampling (see Fig.11)

4. Isolation characteristics are guaranteed only within the maximum ratings that must be ensured by protective
circuits in application.
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Dedicated |C-optocoupler

CLASSIFICATION CATEGORIES

CNR50

Installation category for rated line voltages <600 V (RMS)

DIN VDE 0109, Dec. 83, tab 1: I-IV

Installation category for rated line vottages <1000 V (RMS)

DIN VDE 0109, Dec. 83, tab 1: I-ll}

IEC climatic category

DIN IEC 68, part 1/0980: 55/100/21

Pollution degree DIN VDE 0109, Dec. 83: 2

Comparative tracking index (CTI) DIN IEC 112/VDE 0303, part 1: 175

Material group DIN YDE 0108: llla
FUNCTIONAL DESCRIPTION 2. An initialization block: When the voltage on the V.. pin
(Fig.2) As the circuit is intended to be d!' ops below typically 3.9V, the
The CNRS0 provides the tum-off used on the primary side of the circuit abruptly shuts down.

pulses to the power switching
transistor of the SOPS. Under
normal operation conditions, these
tumn-off pulses are controlled by the
diode forward current.

on the transformer.

power supply, it should be
supplied by a take-over winding

To initialize the operation, a high
ohmic resistor betwesn the

During the initialization phase
(1.5 V < Vg <15.3 V), the

optocoupler is in "output on” state.

3. A photodetector block:

The IC-photodstector comprises:

1. Anintemal supplies block:

rectified mains voltage and the
supply (Vo) connection of the IC
will slowly charge the capacitor

When current (S mA minimum) is
fed into the infra-red smitter; the

light produced is transformed into
a current through the photodiode.

This block provides intemally
stabilized voltage/current

supplies to the other blocks.
starts up.

connected to this pin. When the
voitage exceeds the initialization
levei of typically 15.3 V, the circuit

This currentis thenfed intoc a
transimpedance amplifier.

8 < Voo

INITIALIZATION }——{ INTERNAL SUPPLIES |

|

Anode O—

14
1%

Cathode O-:!—

UNDER VOLTAGE
COMPARATOR

IsTART

Fig.2 Functional diagrar.
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The collector output of the IC is
tumed on when the infra-red
emitter is conducting.

4. An under vollage comparator:

The V,, voltage is fed into a
Schmitt trigger. When V)
becomes lower than typically

it Vi is below 2.9 V during the
initializing phase, the output will
remain "on” after initialization,
unless V, rises above 2.9 V.

5. An ISTART block:

A starting current of min. 1 mAis
fed to the output, to enable the

CNR50

6. An output stage:

The output stage comprises a
Darlington in paralisl with a
fransistor. This configuration
enables a high current capability
together with a low saturation
voltage for low output currents.

During the initialization phase

2.35V, the output of the IC is start up of the SOPS after the v il
tumed on. The output is switched initializing phase. b :cait:';: :gnt;‘a output stage wi
off again when V,, exceeds It the output is active (on), the )
typically 2.9 V. starting current will be blocked.
Yout
t
lce VoH + <
* . typ.
z 3.9 mA
‘r E 3
yp.
’ 300pA VoL + >
Vshut-down Vstart-up — Vo VorF VoN - Viy
@swv) (153V) (2.35V) 25V)
MCDO34 MCDo3s
Fig.3 Initialization waveform. Fig.4 Comparator waveform.

April 1981



Philips Semiconductors

Product specification

Dedicated |C-optocoupler

CHARACTERISTICS
T, = 25 °C unless otherwise specified.

CNR50

SYMBOL PARAMETER conpImioNs | MiN. | Tvp. | max. | unm
Diode
Ve forward voltage le=10mA 1.2 1.5 1.8 v
le=5mA - 145 |- \
|l reverse current Va=5V - - 10 HA
Cyq diode capacitance Vp=0; - 200 - pF
f=1MHz
Initialization/supply
Vstanr start-up voltage 135 {153 165 [V
Vsrop shut-down voltage 34 3.9 4 v
Vsmrr'Vsrop | start/stop ratio 3.6 3.85 44 Vv
e on supply current (shut off) Vee=10V - 170 220 BA
lee stan supply current at start-up Veo = Vgrant —0V - 300 350 HA
note 1
lee on supply current (started) V=10V, - 39 5 mA
V<2V
IsaRT on starting current (started) Ve =10V, 1 1.5 - mA
Va232V
Undervoltage Schmitt trigger
Vou turn-on voltage le=0; 285 29 3 v
Vec=10V;
VOUT = 02 V
Vorr turn-off voltage le=0; 227 {235 |242 |V
Voo =10V;
Vour=02V
fw input current Ve =10V, - 12 30 pA
VIN = 32 V
Note

1. Ve san 1S @0 unstable point for the current variation, so the measurement is made at a very close and stable
point, (e.g. 8V = 10 mV}.
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CNR50

SYMBOL | PARAMETER

CONDITIONS

[ MmN, | TP | max. | unr

Optocoupler

lour output current

l; =5 mA;
Voo = 10 V;
VN= 3-2 V;
VG.IT =0.2 V

10

105

- mA

'F= s mA;
Vee=10V;
V=32V,
v°u1-= 1 V;
t,=3ps;
8=0.1

0.75

0.80

Il =0;
v°c'—'av;
Vour =03V

25

|;=0:
Vw-r= 1.5V;
Ln=10ps

0.8

1.05

output voltage

I =5 mA;
ch =10 V;
V=32V,
t,=3us;
§=0.1

1.38

145 |V

Switching times (see Figs 5 and 6)

o propagation switching ime from high
to low level output

le =5 mA;
Vin=32V;

RL =47 Q;

Voc = 10 V started

0.3

0.5 ps

propagation switching time from low
1o high level output

e =5 mA;

Vm =3.2 V:

R =470

Voo = 10 V started

0.4

Switching times on the Initialization curve (see Figs 7 and 8)

switching time from high to low level
output

he

le=0;

V=32V,

R =50Q;

startup Voo = 16 V;
Shut-down VCG = 3-4 V:

18

switching time from low to high level
output

'p = 0:

Vy=32V;

RL =50 Q;

stant-up Ve =18 V;
shut-down Vo = 3.4 V;

0.9
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Dedicated IC-optocoupler CNR50

CAUTION

It is advised that normai static precautions have to be taken in the handling and assembling of these components, to
prevent damage and/or degradation which may be induced by ESD (Electrostatic Discharge).

The partial discharge test according to VOE 0884 is performed after all the other high voltage tests.

* ‘,_3‘54.‘
SmA
Vai8V V=10V
(1
o] (2, S
viﬂj +— Vour -1t

'F_._
( M) “ A -~
v —
- ’

- . 10V —‘

15v

(1) Voo = 10 V after start,

Fig.5 Switching imes test clrcuit. Fig.6 Switching times waveform,
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CNRS50

t, s =100 ps
to=1ms
_\__/— on 4 V=10V
I “nn
¥ cnwiar  ouT » VREF

’J” ?::Ln
F— Vour
Cz: = {t:[;)

oo MLAZ63

Fig.7 Switching times (on the initialization
curve) test circuit.

-t
Your 'HL—} - - =ty

NCB369-1

800

safety L
index \
€00 \\
A
\\
\rsi {mWw)
400 N
\
A, N\
Igi (rnA)\ N
200 S
N
\ Ay
Y
\Y
Q
0 50 10Q 1 200
Tamb (°C)

Fig.9 Dependence of safety maximum ratings
with ambient temperature.

B

10V 4

15V
— t
MCDO37

Fig.8 Switching times (on the initialization
curve) waveforms.
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Dedicated IC-optocoupler CNR50
.

4 Vpr = 1600 ¥ (RMS)
b VIORM = 1000 ¥ (RMS)
] L1/

L=1s. t

L=12s. -t to 4 fo

ts = t‘ =0.1s. ' MCB388

Tamp = 16 10 35 °C/(23£1) °C in case of dispute.
RH = 45 to 75/(50+2)% In case of disputa.
Partial discharge test limit g, = 5 pC (during t.).

Fig.10 Partial discharge measurement procedurs °b’, according to VDE 0884 non destructive test for 100%
inspection.

Vini = Vir = BOGO V (peak)

v

. Vpr = 1200 ¥ (RMS) VioRM = 1000 V (RMS)

Ll ==t 4
t|ll = 10 S. i T T T T T T T T T 1t
t, =1, =100 V/s to 1000 V/s. 3 t ety
t,=60s. — 1 --*ini-l t2 tp

MCB387-2

tL=t=1s

Tame = 158 10 35 °C/(2321) °C in case of dispute.
RH = 45 to 75/(50+2)% in case of dispute.
Partial discharge test limit q. = 5 pC (during 1.}.

Fig.11 Partial discharge measurement procedure 'a’, according to YDE 0884 destructive test for qualification
and sampling tests.
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MCB381 MRAZS
150 102
e L
Pt (mA)
(mw)} 10 —
/I
100 ‘ ) y.
=
V4
o \ 107"
/
102t
F
/
0 107
0 50 1°°1mb (%)150 12 14 8oy 18
T = 25 °C.

Fig.12 Total power dissipation as a function of

Fig.13 Forward current as a function of forward

Fig.14 Forward voltage as a function of junction
temperature, typical values.

ambient temperature. voltage, typical values.
MAAG2Y MCDAS?
165 103
v,
; lour 7
v \ . 77
1.60 {mA) ) s0%. 1 A/
10
1 b3 vl IL 3
1 1 rl Frry 1
156 N S VA 7 A F
N 0 =100t [ Joo%c
1.50 1; 1 y o
- y—_—
< N
1.45
1.40 0.1
-50 0 % _ w0 0 0.2 0.4 06 08 1
T 470 Vour ¥
Ir = 10 mA. Ve on

Fig.15 Output stage as a function of
temperature, measured at Voo = 10 V.
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Fig.16 Output stage as a function of

temperature, measured at Vo = 10 V. Fig.17 lgc 4 as & function of temperature.
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Fig.19 Output voltage variation (dVy) as a
Fig.18 lgraar &s a function of temparature. function of temperature.
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Fig.20 Voltage variations (dVgraar and dVerop) Fig.21 Input voltage variation (dV,y) as a
as functions of temperature. function of temperature.
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Fig.24 Propagation delay times as functions of

Fig.25 Switching imes as functions of

Fig.26 Propagation delay fimes as functions of
temperature.

forward current. temperature.
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Fig.27 Input voltage variation (dV,) as a
function of supply voltage.
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40

dIgTART
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20

0 4 8 12 16
Voo

Fig.28 Starting current variation (dlgrasy) as a
function of supply voltage.
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