09 3 | orvsss

S ~ MCL2501 MCL2503 (HCPL-2503)
. 7 ... .. MCL2502 (HCPL-2502)
s T L ~ 6N136 6N135

MINIMUM CTR SELECTION CHART : PRdPAGATION DELAY COMPARISON

CTR@!.=8mA | CTR@!;=16mA Ip=8mA e =18 mA
, 0-70°C | 25°C | 0-70°C | 25°C 0-70°C 25°C 0-70°C 25°C
MCL 2501 14% 17% 17% 21% MCL2501 MCL/ | MCL2501 MCL/
MCL/HCPL-2503 1% 15% 8% 12% HCPL-2503 HCPL-2502
6N136 - - 15% 19% 6N136
6N135 T - - = 5% % - : 6N135
MCL/HCPL-2502 — - — | 15%-22%
- MAX DESCRIPTION
: ’ " The MCL2501, MCL/HCPL-2503/02 and 6N136/5
PACKAGE DIMENSIONS . . B optocouplers contain a 700 nm GaAsP LED

emitter, which is optically coupled to a high
speed photodetector transistor,

T ///")’ A separate connection for the bias of the
5 MA){ photodiode improves the speed by several
6.86 (270) s , order.e; of matgnitude over Icon\l;emic:jr'aall h
’ A AT phototransistor optocouplers by reducing the
O 838 250 1€ ?J’ﬁ (014 X base-collector capacitance of the input
et 050 (008) transistor.

LM AV
] 00)

9.14 (360) ) (.gEF

2 improved package allows superior insulation
Q,?ti\%;ﬁ permitting a 480 V working voltage compared to
%‘%‘f@ industry standard of 220 V,

= ot -An internal noise shield provides superior
lJ%gu}jtF- @ common mode rejection of 10 kV/us. An
<

) =
264 (100)TVP —] [-0.89 (035) TYP - § €%
(.100) { L%ﬁ%éﬁ%

The prime device in this family is MCL2501
s S 3 which guarantees all DC parameters including
[ 1] 394 (.155)§i?§ﬁ35, . CT(I';! aés well ?’? gll s&vitcgi?g pz;\ralimeters over
= Ve . - 0-70°C at bo mA and 16 mA input current,
! lI | 368(145), , MAX a : : p
| ¥ 356 (140) g8y (0zp) FEATURES : .

|

305(120) MIN )
t120) o . s MCL2501 completely guaranteed 0-70°C at 8
0.89 (035) TYP - . . and 16 mA -

L 127.l
(.050)

T oo f ey

056 (022) cz0e . gigh Spe%?m = 1 I\qgiﬁ@
. : = Superior — s -
041(016) DIMENSIONS IN mm (NCHES) ) . Sugerior insulation — 2500 V RMS 1 min

. = Double working voltage — 480 V RMS
- ) s CTR guaranteed 0-70°C
NOISE - . Tl = U.L. recognized (File #E50151)

SHIELD Vce ~
_ :IVE T APPLICATIONS
ZI‘ - R . m Line receivers
- ) = Puise transformer replacement
n Output interfact to CMOS-LSTTL-TTL
u Wide bandwidth analog coupling

=]

_.._._..._._,.._
v

A
hE
B

Mo

Equivalent Circuit  Gigs2 - - - T - »




QUALITY

TECHNOLOGIES CORP

‘ TN EERLALLECINRY
HGPL-2503/2) 6N136/5

-§3

88D 02910 D
ELECTRICAL CHARACTERISTICS (T, = 0°C to 70°C Unless Otherwise Specified) -T_
MCL2501 MCL/HCPL-2503 MCL/HCPL-ZSOZ;
PARAMETER SYMBOL TEST CONDITIONS MIN. | TYP. [MAX.| MIN. | TYP. [MAX. |MIN.| TYP. [MAX. |UNITS
1e=16mA, Vg=0.4V, Vg=4.5V,
T,=25°C 21 28 12 18 15 22
Ig=16mA, Vg=0.5V, Voc=4.5V | 17 9
CL:;?:‘ ransfer | orp |1 =8mA, Vo=0.5V, Voc=4.5V, o | e s %
Ta=25°C
1:=8mA, Vp=0.5V, VCC=4‘5V 14 11
Note 5, Fig. 1,2
Ie=16mA, lo=1.1mA, Vgc=4.5V 02] 05
Logic fow _ _ -
output voltage VoL le=16mA, 15=2.4mA, Vgc=4.5V 01} 04 01| 04 \'%
1e=8mA, 15=0.7mA, Vc=4.5V 02| 05 02| 05
|F=0mA, V0=VCC=5.5V,
TA=25°C 0031 5
Logic high ~ VA —oro
output current lon 1r=0mA, Vo=Vcc=15V, TA=25°C 001 1 001 1 A
1-=0mA, Vo=Vg=15V
Fig. 7 50 50
Logic low | I=16mA, Vo=Open, Vgc=15V 40 A
I3
supply current | %t [ —gma vo=Open, Vg=5.5V 20 20
IF=0mA, Vo=0pen, Vcc=15V,
Logic high Fr=25°C ce 002 1 002| 1
supply current leon A A
le=0mA, Vo=0Open, Vgc=15V 2 2
Ir=16mA, Ty=25°C 1.5 17 15| 1.7 1.5 17
Input forward v L —emA. Tae25°C v
voltage F F=8mMA, Ty=25°
Fig. 3 1.5 | 1.7 161 17
Input reverse
breakdown BVg Ie=10uA, Tp=25°C 5 5 5 \
voltage
Temp. coefficient
of forward Ve I;=16mA -1.6 -1.6 -16 mv/°C
voltage
Input-Output 45% Relative Humidity t=5sec
insulation .o V1.0=3000Vpc, T4=25°C — - - uA
leakage Note 6
Withstand RH < 50% t = 1min
insulation Viso | Ta=25°C 2500 2500 2500 VRMS
test voltage Notes 6, 11, 12
Resistance Vi.0=500Vpe 12 12 12
(nput-outputy | 0 | Note s 1 10 10 a
Capacitance F=1MHz
(input-Output) Cro | Note s 08 0.6 06 pF
DC current gain hre Io=3mA, Vo=5V 150 150 150 —

All typical values are at T,=25°C
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QUALITY TECHNOLOGIES CORP

aa
MGL2501 MGL2503/2 (H

D

24LLA5L 0002911 1 I

L-2503/2) 6N136/9
T-41-83

- 88D 02911 D
ELECTRICAL CHARACTERISTICS (Tx = 0°C to 70°C Unless Otherwise Specified)
6N136 6N135
PARAMETER SYMBOL TEST CONDITIONS MIN. | TYR | MAX. [ MIN. § TYP. | MAX UNITS
I=16mA, Vo=04V, Vgg=4.5V, | . .
T,=25°C 19 24 7 18
I;=16mA, Vo=0.5V, Vgc=4.5V 15 5
C‘;:“I’:‘ transfer CTR Ig=8MA, Vo=0.5V, Vgc=4.5V, %
Ta=26°C
IF=8mA, Vo=0.5V, V=45V
Note 5, Fig. 1.2
Ig=16mA, lo=1.1mA, Vgo=4.5V 0.1 0.4
Logic low - - =
output voltage VoL le=16mA, I5=2.4mA, Vgc=4.5V 0.1 0.4 \
Ig=8mA, 15=0.7mA, V=45V
Ig=0mA, Vo=Vcc=5.5V, 003 |
R .5 . .
Ta=25°C 003 5
Logic high _ RV —omo
output current lon 1F=0mA, Vo=Vcc=15V, Ty=25°C 0.01 1 0.01 1 uA
Ig=0mA, Vo=Vgc=15V 50 50
Fig. 7
Logic low Ig=16mA, Vo=Open, Vcc=15V 40 40
| t lec uA
supply curren IF=8mA, Vo=0Open, Vcc=5.5V
1g=0mA, Vo=0pen, Voc=15Y, N N
Logic high F T =25°C§J cc 0.02 1 0.02 1
loch A pA
supply current
le=0mA, Vo=0pen, V=15V 2 2
1F=16mA, Tp=25°C 15 1.7 1.6 1.7
input forward v " v
voltage F Ir=8mA, Tp=25°C
Fig. 3
Input reverse
breakdown BVR 1g=10uA, T=25°C *5 *5 \%
voltage
Temp. coefficient
of forward Ve [F=16mA -1.6 -1.6 mv/°C
voltage
{nput-Output 45% Relative Humidity t=5sec
insulation Il.o Vi.0=3000Vp. TA=25°C “1.0 *1.0 pA
leakage Note 6
Withstand RH < 50% t = 1min
insulation Viso Ta=25°C 2500 2500 V RMS
test voltage Notes 6, 11, 12
Resistance V1.0=500Vc 12 12
(Input-Output) Rio Note 6 10 10 e
Capacitance F=1MHz
(Input-Output) Cro Note 6 06 06 pF
DC current gain hre 10=3mA, Vg=5V 150 150 -
*JEDEC Registered Data

All typical values are at Ty=25°C
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QUALITY TECHNOLOGIES CORP

as 1 |

MCL2501 MCL2503/2 (HCPL-2503/2) 6N136/5

SWITCHING CHARACTERISTICS (T, = 25°C Unless Otherwise Specified) Vgc = 5.0V

88D 02912

7ukLLAS5L 0002912 3'

o ]
T-4(-83

MCL2501 MCL/HCPL-2503 | MCL/HCPL-2502
PARAMETER SYMBOL TEST CONDITIONS MIN. | TYP. [MAX. [MIN. [ TYP. |MAX.| MIN. | TYR. |MAX. JUNITS
I=16mA, R =4.1K
1;=16mA, R =1.9K 35| 08
- = o
Propogation delay Ir=16ma, R =1.9K, 0-70°C 35 ] 08
time to logic tpr | lp=16ma, R =4.7K 04 | 15 us
fow at output [F=8mA, R =7.5K 10| 15
|g=8mA, RL=7.'5K. 0-70°C 8 15
Notes 8,9 Fig. 12
Ir=16mA, Ry =4.1K
Ig=16mA, R =1.9K 25| 08
= = o
Propogation delay 1=16ma, R =1.9K, 0-70°C 20 | .35
time to logic teH IF=16ma, R =4.7K 15| 25 us
high at output 1;=8mA, R =7.5K 15| 25
[g=8mA, RL=7.§K, 0-70°C 80 | 1.30
Notes 8,9 Fig. 12
VCM=1OVD' RL=4.1 K
Common mode — —
transient Vom=10Vp, R =1.9K 10K
immunity at CMy | Vem=10V,, R=4.7K 10K Vius
logic high _ -
Vom=50V,, R =1.9K 1K | 10K
output level Notes 7,8,9 Fig. 11
V=10V, Ri=4.1K
Common mode _ _ B
transient Vom=10V,, R =1.9K 10K
immunity at CM. [ Vom=10Vp, RL=4.7K -10K Vs
logic low _ _
Vom=50V,, RL=1.9K _1k | -10k
output level Notes 7,8 9 Fig. 11
Bandwidth BW Z&;l"f’o Fig. 10 3 2 2 MHz
*JEDEC Registered Data
ABSOLUTE MAXIMUM RATINGST
Storage temperature ............... -55°C to 126°C Reverse inputvoltage ..........coiieiivnnnnens 5V
Operating temperature ............. -55°C to 100°C Input power dissipation ................ 45 mW (3)
Lead solder temperature ............. 260°C for 10s Average outputcurrent ..........co0iiiienn 8 mA
Average forward input current ........... 25 mA (1) Peak outputcurrent ...l 16 mA
Peak forward input current .............. 50 mA (2) Emitter-base reverse voltage .................. 5V
(50% duty cycle, Ims PW.) Supply and output voltage ........... -05Vto15V
Peak transient input current-If .............. 1.0A BasSE CUITENT . vvuvviicrenninerarnonennennas 5mA
(<1 us P.W., 300 pps) Output power dissipation .............. 100 mW(4)
tAbsolute Maximum Ratings are JEDEC Registered Data for 6N136 and 6N135.
6N136 and 6N135 are the only JEDEC Registered Parts on this data sheet.
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QUALITY TECHNOLOGIES CORP 88 D . P4bRA5L 0002913 5
MCL2501 MCL2503/2 (HCPL-2503/2) 6N136/5

Y

SWITCHING CHARACTERISTICS (T4 = 25°C Unless Otherwise Specified) Vo = 5.0 V

88D 02913 D

6N136 BN135
PARAMETER SYMBOL TEST CONDITIONS MIN. | TYR | MAX. | MIN. | TYP. | MAX. UNITS
I=16mA, R =4.1K 05 | *i5
Ir=16mA, R =1.9K 035 | 0.8
Propogation delay I;=16ma, R=1.9K
time to logic tpHL Ig=16ma, R =4.7K us
low at output I;=8mA, R =75K
I=8mA, R =7.5K
Notes 8,9 Fig. 12
Ig=16mA, R =4.1K 04 | *18
Ip=16mA, R =1.9K 25 | *0.8
Propogation delay {p=108ma, R, =1.8K
time to logic toLH Ig=16ma, R =4.7K us
high at output Ir=8mA, R=75K
1F=8mA, R(=7.5K
Notes 8,9 Fig. 12
Vom=10Vp, R =41K 1K | 10K
Common mode - -
transient V=10V, R =1.9K iK | 10K
immunity at CMy Vom=10Vp, R =4.7K Vius
logic high Vou=50V,, R =1.9K
emM=9%Wp, R =1 1K | 10K
output level Notes 7,8,9 Fig. 11
Vom=10V,, R =4.1K -1K | -10K
Common mode ~ ~ - -
transient Vom=10Vp, R =1.9K K | -10K
immunity at CM Vem=10Vp, R =4.7K V/us
logic high Vou=50V,, R =1.9K
om=90Vp, B =1. K | -10K
output level Notes7,8,9 Fig. 11
=1
Bandwidth Bw | oo Fig. 10 2 2 MHz

*JEDEC Registered Data

T-41-83

Op!ti.gjouplers‘- ‘

NOTES:

[s I AN CRESN

N O

. Derate linearly above 70°C free-air temperature at a rate of 0.8 mA/°C.
. Derate linearly above 70°C free-air temperature at a rate of 1.6 mA/°C.
. Derate linearly above 70°C free-air tomperature at a rate of 0.9 mW/°C.
. Derate linearly above 70°C free-air temperature at a rate of 1.0 mW/°C.
. CURRENT TRANSFER RATIO is defined as the ratio of output collector current, I, to the forward LED input current, Ig

times 100%.

. Device considered a two-terminal device: Pins 1, 2, 3, and 4 shorted together and Pins 5, 6, 7, and 8 shorted together.

Common mode transient immunity in Logic High level is the maximum tolerable (positive) dVou/dt on the leading

edge of the common mode pulse Vi, to assure that the output will remain in a Logic High state (i.e., Vp > 2.0 V). Common
mode transient immunity in Logic Low level is the maximum tolerable (negative) dVy/dt on the trailing edge of the common
mode pulse signal, Ve to assure that the output will remain in a Logic Low state (i.e., Vo< 08V,

. The 4.1 K(} load represents 1 LSTTL unit load of 0.36 mA and 6.1 K(1.

. The 1.9 KQ load represents 1 TTL unit load of 1.6 mA and the 5.6 K{} pull-up resistor.

. The frequency at which the ac output voltage is 3 dB below the low frequency asymptote.

. This is a proof test to validate the UL440 VAC rating.

. The 2500 Vac/1 min capability is validated by a factory 3.1K Vac (rms)/1 sec dislectric voltage withstand test.

81




QUALITY TECHNOLOGIES CORP 58 » B 7ubbasl ooozauy 7 I )
__Me12501 MCL2503/2 (HGPL-2503/2) 6N136/
5 88D 02914 D ]

TYPICAL CHARACTERISTIC CURVES (Ta = 25°C Unless Otherwise Specified) T- ,_‘ |- 8 3
—=—==|NDICATES
2 PULSED OPERATION 16
0 Ta=25°C [ ]
L Ve = 5. —_— 15
E 0 =45 mA [ =4 T N
1 == o= 40 mA g, IE 14 L
L.t~ L, ot 0 |o 4
I o = g O s N e [ T/ \
& = el - 3? mf— 3!! uu 12 /1 \
5 to ez ghee v \
a8 N
£ et L. 20 mA _] S2 5% 10
2 ([T : md SZa8 RMALIZED TO:
£ — 15 mA —| 2 S0 oo NORMA ‘
o =" Pl o If = 16 MA \
o] — 1?m:|k— 2 O 08Fvo=04V
| ] - — ,7lVce=5V
o == iF = 5mA T Tx =.25°. .
0 10 20 1 2 4 6810 20 40 80
Vo — OUTPUT VOLTAGE — V Ir — FORWARD CURRENT — mA
1945 C1946
Fig. 1. ?C and Pulsed Fig. 2. {’\_IormflizgdrCurrenr
ransfer ransfer Ratio
Characteristics vs. Forward Current
g0 5 13 NORMALIZED TO:
< 7 IF = 16 MA
: / (= < 1.2 Ta=25°C
& : / G, |E Voo =50V
b Ta=26°C / £9 o1 N Vo =04V
g 1.0 % g \
o 7 DL iz qg N
I 7 guee N
g / NG % 09 N
Z =2 sy N
a / << ww \
c 01 =@ 0o
T > T Cjc 0.8 N
’a 6 k=
= y i 2 olo \
S /I — 0
F: /
“ 0
1.0 12 14 16 -60 40 20 O 20 40 60 80 100
Ve, FORWARD INPUT VOLTAGE (V) Ta — TEMPERATURE —°C ores
c1600
Fig. 3. Forward Input Current Fig. 4. Normalized Current
vs. Forward Input Transfer Ratio vs.
Voltage Temperature
————— % 15 T x
% NORMALIZED TO: 2 NORMALIZED TO;
= 15FVeec =50V o 14 [Vec =50V
8 L le=16ma 20 . |Er-8ama _ TPH——=—o
z 4R =41K A S | B[R =715kn" TPHL =
g 0 1.3FTa=25°C TeHL £ 1Y yolTa=25C >
< |o 7 1] '; : Pz
G <N 1.2 / & i 44 e
& '1:1 w14 A o ® "
[} . - T w s
22 [ ]
[ TPLH QrF =2
H A @ EE oo
N2 5 583
2 0.8 g ~—o0s
% 07 § 07
“ -25 0 %5 50 70 -25 0 25 50 70
Ta — TEMPERATURE — °C
C1949 C1997
Fig. 5. Normalized Fig. 6. Normalized
Propagation Delay vs. Propagation Dalny_ vs.
Temperature at I = 16 Temperature at Iz = 8
mA mA
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QUALLTY TECHNOLOGIES CORP 88 D W ?4bLASL 00D291S5 9 r
MCL2501 MCL2503/2 (HCPL-2503/2) 6N136/5

e mr w1 e ——

T-4|-83
TYPICAL CHARACTERISTIC CURVES (Ta = 25°C Unless Otherwise Specified)
@
a
101 =" T 3
= =0 | | 18K Vec=50V_| .9
[~ Vo=Vcc=50V li 16 mA o
< w g 16k womA — Q.
[ W= os Vor 2.0 [¢)
v, E Q1 Mk VoL08YV ]
Iz — = RL=19k
— 12k L ]
od &3 Ta=25°C
e g 10-1 < g 5 10k .
J0 E L~ 3 g 8k
Il = L o= \cm
2 @D H
BF 102= =] 12 oK
- 3 =" 3 E 4k N
— 2k CML \
-3
0o 25 o 2 50 75 100 0 500 1000 1500 2000 2500
Ta— TEMPERATURE —°C Vcu — COMMON MODE
C1950 TRANSIENT AMPLITUDE — V
C1951
Fig. 7. Logic High Ouput Fig. 8. Common Mode
Current vs. Transient Immunity vs.
Temperature Common Mode
Transient Amplitude
E R = ;00 0
% Vecc~-50V
€050 Ta-25°C
S ©
O«
:(, o
@
Zw 15
(O™
4
IE 10
2 /
1%}
' o5
Ol
s
0 5 10 15 20 25
IF — QUIESCENT INPUT
CURRENT — mA 1952
Fig. 9. Small Signal Transfer
Ratio vs. Quescent
Input Current
NOISE
g I[a=25°C Vo SHIELD AL o+15V
| p|lF=16mA {
- /\\X\)‘\}\ i ve
o -4 Ru=1K 2 1 Z| SR
w -5 Ry = 470 (1 Z. ! 9
2 6 AL=220 0 SET I :f v
5 7l—— Ri=1000 I °
C>) 8 AC i 6 Vo
a Y\ L INPUT s i
N 0 ARW\Y ’ I GND
37 L 560 013 | 5
ES LAWY
o A)
O -13
z I Ee bl I I
10K 100 K ™M 10 M = =
F—FREQUENCY —Hz o C1998

Fig. 10. Frequency Response 83




QUALITY TECHNOLOGIES CORP s » [] 7ub6a51 0002916 O r
MCL2501 MCL2503/2 (HCPL-2503/2) 6N136/5 T-41-83

TYPICAL CHARACTERISTIC CURVES (Ta = 25°C Unless Otherwise Specified)

e NOISE
SHIELD Vee

l
=

|
|
Vem10V-—— - t.ti=8ns . |
90% [ Vs >
90% 2 ! :7] 3: RL
ov %% 10% Ve 2
tr t - lr Vo
A 3 1 6 ie——0 Vo
|
vo——\y'———S A L\ ]
SWITCHAT A:lFr=0mA B l GND
Vo e ol _T_ 4 i 5
SWITCHAT B: Ir =16 mA —

<
[e)
£

)

(

C2000

Fig. 11. Test Circuit for Transient Immunity and Typical Waveforms

NOISE
E SHIELD

PULSE !

IF | GEN. + |

0 | zo=s00|lF_3 I

i L tr=5ns 2 [

) ! 10%D.C. | vg

' 1 i/ < 100us - 1

Vo h 5V 3 :

1 I

1 [ |

' L A5V !

-15V ! Vo 4 }

— VOL
terL l—— =" = tewn IF MONITOR

Fig. 12. Switching Test Circuit
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