@ DUAL HIGH-SPEED

OPTOELECTRONICS TRANSISTOR OPTOCOUPLERS

HCPL-2530 HCPL-2531

{ /3’ The HCPL-2530/31 dual optocouplers contain two completely
A separated 700 nm GaAsP LED emitters each optically coupled to
o6 15° MAX a high speed photodetector transistor.
6.
—W A separate pin for the bias of the photodiodes improves the
0.36 speed by several orders of magnitude by reducing the base-
| 0.20 collector capacitance.
T—_.;\,. An internal noise shield provides superior common mode
762 1.78 REF T rejection of 10 kV/us. An improved package allows superior
REF insulation permitting a 480 V working voltage compared to
industry standard of 220 V.
»' l* 089 TYP
f—
} i
3% 4.95 B High speed 1 MBit/s
7 368 Yoy MAX B Superior CMR—10 kV/us
B Double working voltage—480 V RMS
35 45 m CTR guaranteed 0-70°C
3.05 MIN B U.L. recognized (File #E50151)
121 089 TYP
0.56 C2091
041 DIMENSIONS IN mm
PACKAGE CODE D B Line receivers

B Pulse transformer replacement
ISE B Output interface to CMOS-LSTTL-TTL
+[1 SHIIELD 8|Vee B Wide bandwidth analog coupling

zl Vo1

Equivalent Circuit

TOTAL PACKAGE OUTPUT TRANSISTOR

Storage temperature ..................... —55°Ct0125°C  Average output current (each channel) ............... 8 mA
Operating temperature ................... —55°Ct0100°C  Peak output current (each channel) ................. 16 mA
Lead solder temperature .................... 260°Cfor10s  Supply voltage - Vec (Pin8-5) ............... -05Vto30V
Output voltage - Vo (Pin7,65) .............. -05Vto20V
IA'\‘/ePg;e?‘:)(:I?aErd input current Output power dissipation
h ch ) 35 mW (4

(eachchannel) .............. ...t 25 mA (1) (each channel) @
Peak forward input current

(eachchannel) ............. ... .. ... ..., 50 mA (2)

(50% duty cycle, 1 ms pulse width)
Peak transient input current—I; (each

channel) (s1usPW.,300 ........................ 1.0A
Reverse input voltage (each channel) .................. 5V
Input power dissipation

(eachchannel) ............. ... 45 mW (3)




OPTOELECTRONICS

DUAL HIGH-SPEED
TRANSISTOR OPTOCOUPLERS

DEVICE

PARAMETER SYM HCPL MIN. TYP.* MAX. UNITS TEST CONDITIONS FIG. NOTE

DIODE
"{/%‘f:;g;wa’d Ve 15 17 V  L=16mA T.=25°C 3 5
Input reverse _

breakdown volt. B 5 v (=10 pA 5
Temp. coefficient AVe 16 mVeG  L.=16 mA 5

of forward volt. AT,
DETECTOR Ity =l,=0 mA, T,=25°C
Logic high o 02 800 MA Ly oy,=Ve =55V 6 5

output current e, =lr2=0 MA

10 “A Voi=Vo:=Vee=15V 5

Logic low ly=lp,=16 MA, Vec=15V

supply current focu 80 HA Vo=V, =0pen
Logic high s =lz=0 MA, Vec=15V

supply current oo 01 4 pA Vo=V =0pen

lo=2.4 mA, Vec=4.5V T,=25°C

DC
CHARACTERISTICS SYM. HCPL MIN. TYP.* MAX. UNITS TEST CONDITIONS FIG. NOTE
2530 7 18 =16 mA 1,2 56
Current transfer 2531 19 o Ti=25°C, Vo=0.5V, Vc=4.5V
. CTR %
ratio 2530 5 21
le=16 MA, Vo=0.5 V, Veg=4.5V 1,2 5,6
2531 15
l;=16 mA
Logic low Vo 2830 1. 05 V' l=1.1mA, V=45V T,=25°C s
output voltage —
2531 1 o5 v |l=i6mA

DEVICE

PARAMETER SYM. HCPL MIN. TYP.* MAX. UNITS TEST CONDITIONS FIG. NOTE
Propagation delay - -
time N 2530 0.5 1.5 us k=16 mA, Ri=4.1k Q) 5,11 10,11
(For output Lo _ ~
low level) 2531 03 08 s L=16mA R =1.9kQ
Propagation delay _ _
time ; 2530 0.2 1.5 us =16 mA, R.=4.1 kQ 511 1011
(For output PHL _ _
high level) 2531 0.1 0.8 pus  lk=16mA R=19kQ
Common mode =
transient 2530 1000 10000 R=41kQ | _ooa
immuniy atlogic M T T T Ve Tiekn Ve=10V, 10 80
high level output L =1.
Common mode _
transient 2530 —1000 —10000 R=4.1kQ =16 mA,
mmuntytiogie M o o o Aeteka Ve=TOVe 0 s
low level output =1
Bandwidth BW 3 MHz =100 Q) 9 12

*All typicals at T,=25°C
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° DUAL HIGH-SPEED
OPTOELECTRONICS TRANSISTOR OPTOCOUPLERS

DEVICE

CHARACTERISTICS  SYM. HCPL MIN. TYP* MAX. UNITS TEST CONDITIONS FIG. NOTE
Input capacitance Cwn 60 pF Vi=0V, f=1 MHz 5
Withstand o

Insulation test Vieo 2500 Vas e i 7,13

voltage A '
Resistance 2 _

(input-output) R 10 Q0 V,=500VDC 7
Capacitance _

(input-output) C 0.6 pF  f=1MHz 7
Input-Input RH=<50%

insulation h 0.005 uA V,,=500 VDC 8

leakage current t=5s
Resistance =

(input-input) R, 10" Q V.,.=500 VDC 8
Capacitance _

(input-input) Cu 0.25 pF  f=1MHz 8

*All typicals at T,=25°C

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 temperature at a rate of 0.9 mW/°C.

Derate linearly above 70°C free-air temperature at a rate of 1.0 mW/°C.

Each channel.

CURRENT TRANSFER RATIO is defined as the ratio of output collector current, I, to the forward LED input current, I, 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.

. Measured between pins 1 and 2 shorted together, and pins 3 and 4 shorted together.

Common mode transient immunity in Logic High level is the maximum tolerable (positive) dV../dt on the leading edge of the
common mode pulse Ve, to assure that the output will remain in a logic High State (i.e., Vo) 2.0 V). Common mode transient
immunity in Logic Low level is the maximum tolerable (negative) dV../dt on the trailing edge of the common mode pulse signal, V.
to assure that the ouput will remain in a Logic Low state (i.e., V, (0.8 V).

10. The 1.9 K(2 load represents 1 TTL unit load of 1.6 mA and the 5.6 K(2 pull-up resistor.

11. The 4.1 K2 load represents 1 LSTTL unit load of 0.36 mA and 6.1 K pull-up resistor.

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

13. The 2500 Vaus/1 min capability is validated by a factory 3.1 kVaus/1 sec dielectric voltage withstand test.

CONDO AN
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1-98



e DUAL HIGH-SPEED
OPTOELECTRONICS TRANSISTOR OPTOCOUPLERS
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Fig. 7. Common Mode Transient Immunity vs. Fig. 8. Small Signal Transfer
Common Mode Transient Amplitude Ratio vs. Quiescent Input Current
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Fig. 10. Test Circuit for Transient Immunity and Typical Waveforms
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Fig. 11. Switching Test Circuit




