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UL Recognized . .

description

Compatible with TTL Inputs
High-Speed Switching . . . 1 Mbit/s Typ
Narrow CTR Range

Bandwidth . . . 2 MHz Typ

High Common-Mode Transient Immunity . . . 1000 V/us Typ
High-Voltage Electrical Insulation . . . 3000 V DC Min
Open-Collector Output

. File Number E65085
Directly Interchangeable with Hewlett Packard HCPL2502

T-41-83

These high-speed optocouplers are designed for use in analog or digital interface applications that require
high-voltage isolation between the input and output. Applications include line receivers that require high
common-mode transient immunity, and analog or logic circuits that require input-to-output electrical

isolation.

The HCPL2502 optocoupler consists of a light-emitting diode and an integrated photon detector composed

W

of a photodiode and an open-collector output transistor, Separate connections are provided for the
photodiode bias and the transistor collector output. This feature, which reduces the transistor base-to-

collector capacitance, results in speeds up to one hundred times that of a conventional phototransistor

optocoupler.

The HCPL2602 is designed for high-speed TTL/TTL applications where matched or known CTR is desired.

CTR s 16 to 22% at Il = 16 mA.
mechanical data

Terminal connections:

No internat cannaction

Anode 1 Light-emtting
Cathode { diode

No internal connection

GND (Emitter)

Gutput |

Base Detector
Vee \

DNDG LN

1,87 i0 310}
7.37 10 2901

6.60 (0 2601
6.10 {0 2401

1 SEATING PLANE

GAUGE PLANE

0.76 {0 030)

8 PLACES 0.00 {0.000)

0.18 (0 007}

INDEX DOT
o

Optocouplers (Isolators)

-
ONO;

- -
®©06

1,78 {0 G70]

1.14 {0.0451

0.89 (0 0351 MIN%{ —

4.70 (0 185} MAX |«

i

T
.51 (0 020
MIN

2.92 {0 1151 MIN —
033(0 013)A

1.40 10 055) 2,79 (0

0.76 10 030} 2,28 (0
ALL LINEAR DIMENSIONS ARE IN MILLIMETERS AND PARENTHETICALLY IN INCHES

__.l 0.84 (0 033} MIN
8 PLACES

0,457 = 0,076

10 018 =0 003}
1101 8 PLACES
090}

PRODUCTION DATA documents contain information
currant as of publication date. Products conform to
specifications per the terms of Texas Instruments
standard warranty. Preduction processing does not
necessarily include testing of all parametars,
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absolute maximum ratings at 25°C free-air temperature {unless otherwise noted)
Supply and output voltage range, VCC and VO v v v i ittt et et

Reverse input voltage . . ... . it i i i e et e e e e

Emitter-base reverse voltage

Peak input forward current (pulse duration = 1 ms, 50% duty cycle, see Note 1}.........

Peak transient input forward current {pulse duration 1 us, 300 Hz)

Average forward input current {see Note 2) .. ... ... ittt

w

Base current

Peak OULPUL CUITENT & v v v vttt e it st e e ar ettt bar s sascn e r o amnsana
Average OULPUL GUITEMT . . . . ottt it s et e nne et et sanrem et e nas e

o Input power dissipation at {or below) 70°C free-air temperature (see Note 3) . ... .....
S Output power dissipation at {or below) 70°C free-air temperature (see Note 4) .........
8- Operating free-air temperature range ... ......ovivii i iiin i nan -55°C to 100°C
o Storage temperature raNge .« .« .o v v v vt is v ettt e e —-565°C to 1256°C
1 o Lead temperature 1,6 mm (1/16 inch) from case for 10seconds. . . ............c..v...
[
'g_ NOTES: 1. Derate linearly above 70°C frae-air temperature at the rate of 1.67 mA/°C.
4] 2. Derate linearly above 70°C free-air temperature at the rate of 0.83 mA/°C.
A a 3. Derate linearly above 70°C free-air temperature at the rate of 1.50 mW/°C.
4. Derate linearly above 70°C free-air temperature at the rate of 3.33 mW7#°C.
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electrical characteristics over operating free-air temperature range of 0 °C to 70 °C (unless otherwise

W

noted)
PARAMETER TEST CONDITIONS MIN TYPt MAX | uniT
VE Input forward voltage Ig = 16 mA, Ta = 26°C 1.6 1.7 \4
Temperature coefficient
Ip = 16 mA -1.8 V/ieC
AvE of forward voltage F m mvi
VBR  !nput breakdewn valtage Ig = 10 kA, TA = 26°C 5 \2
Veg =458V, Ip = 16 mA,
Low- | . 4
VoL ow-level output valtage loL = 2.4 mA. g =0 0.1 [ A
IF = O. Vee = VO = 55V 3 500 | nA
IoH High-level output current Ig =0,
Ta = 25°C Vee = Vo =16V 0.01 1 A
Vee = 18V, Vg =156V,
IoH High-level output current cc 0 60 A
Ig =0, g =0
V, =15V, g =0,
Supply current, cc 0
ICCH  pighelavel output F =0 's = 0. 0.02 ! nA
i P Ta = 25°C
Supply current, Voo = 18V, ! 0.,
lccH ce 0 2| pA
high-level output Ig =0, g =0
1 nt, =15V, o =0,
L Supply curre Vee \% 0 40 A
low-level output g = 16 mA, g =0
Transistor
hgg forward current Vo =58V, g = 3mA 160
transfer ratio
Ve = 45V, Vo =04V,
CTR  Current transfer ratio g = 16 mA, ig =0, 16% 22%
Ta = 25°C, See Note §
"o Inp-uboutput Vijpo = 600V, TA = 25°C, 1012 a
resistance See Note 6
Input-output Vip = 3000 V, t=25s,
o insulation Ta = 26°C, AH = 45%, t A
leakage current See Note 6 )
C Input capacitance Vg =0, f=1MHz 60 pF
t t-out;
Co  PUvoutent f=1MHz, See Note 6 0.6 pE

capacirance

T All typical values are at Tq = 26°C.

NOTES: 5. Current transfer ratio is defined as the ratio of output collector current i to the forward LED input current I times 100%.

6. These parameters are measured between pins 2 and 3 shorted together and pins 6, 6, 7, and 8 shorted together.

operating characteristics at Vg = 6 V, IF = 16 mA, Ta = 256°C

PARAMETER

TEST CONDITIONS

MIN  TYP MAX

UNIT

8W Bandwidth (-3 dB)

AL = 100 Q, See Note 7

2

MHz

NOTE 7: Bandwidth is the range of frequencies within which the ac output voltage is not more than 3 dB below the low-frequency value.

Optocouplers (lsolators)
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switching characteristics at Vgc = 5 V, If = 16 mA, TA = 25°C {unless otherwise noted)

PARAMETER TEST CONDITIONS MIiN TYP MAX UNIi’
Propagation delay time, ], = 1.9kQ, See Note 8,
t 0.6 X
PLH fow-to-high-level output See Figure 1 08 ps
Propagation delay time, Ry = 1.9 kQ, See Note 8,
t .6 0.
PHL high-to-low-leve! output See Figure 1 0 8 s
] ] AVem = 10V, g =0,
dv C -mode input ent
2Vem ) “ommon-mode input fransien R. = 1.9k,  See Notes 8 and 9, -1000 Vips
dt immunity, high-level cutput .
See Figure 2
dVem w Common-mode input transient AVem = —10 V. I = 16 mA, Ry = 1.9 kQ, 1000 Veus
dt immunity, low-level output See Figure 2, See Notes 8 and 9 i
NOTES: 8. The 1.9-kQ load represents one TTL unit load of 1.6 mA and a 5.6-k{! pullup resistor.

9. Common-mode transient immunity, high-leve! output, is the maximum rate of rise of the common-mode input voltage that

does not cause the output voltage to drop below 2 V. Common-mode input transient immunity, low-level output, is the maximum
rate of fall of the common-mode input voltage that does not cause the output voltage to nse above 0.8 V.

PARAMETER MEASUREMENT INFORMATION

(s101ej0S]) si9|dnosoidpy N

I

TEST CIRCUIT

INPUT
CURRENT
ouTPUT
VOLTAGE
1
tPHLM - » e
WAVEFORMS

NOTE A: Cg includes probe and stray capacitance.
FIGURE 1. SWITCHING TEST CIRCUIT AND WAVEFORMS

~————="
PULSE s 5V
aeneraToR | | ] ; h¢
Zy = 50 Q S AL
ty = 5 ns | - | "
|
INPUT CURRENT | [ | ¢——OUTPUT
MONITOR { |
OPEN
woey L 17 —L-CL = 15 pF
1 T {See Note A)
* GND
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PARAMETER MEASUREMENT INFORMATION

p—5 V
Pd
4:HL

OPEN
Jd
TGND
GENERATOR =
TEST CIRCUIT
dvem _ 8V
dt tr or tf
0V———
GENERATOR d 0%  90% 3
10%£ | 1'% 10%
ov b [ i
~»f -t t-p -
—
)
™
e
OUTPUT ~ 5V [1°]
SWITCH AT A: Ig = 0 mA °
R
OUTPUT L= v, 4
SWITCH AT B: I = 16 mA o
VOLTAGE WAVEFORMS g-
FIGURE 2. TRANSIENT IMMUNITY TEST CIRCUIT AND WAVEFORMS 8
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TYPICAL CHARACTERISTICS
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vs
» FORWARD VOLTAGE CURRENT TRANSFER CHARACTERISTICS
0 T 10 —
TA = 25°C l Ve =6V
18 9-Ta = 259C
16 / 8 IF -+40_r'nA
T / < PR e "7 = 35mA
] 14 ' 7> — -
L / L s IF = 30 mA
g 12 S 6 H L gt
£ £ Y If = 26 mA
3 10 3 s5l¥ B e = ==_
° = - If = 20 mA
g 8 é 4 3 f
g / 3 4 IF = 16 mA
LT 6 1 31 t i
L / ° Ig = 10 mA
: / : T
= m
2 / 1 i
0 6 Il
11 12 13 14 15 16 1.7 0o 2 a4 10 12 14 16
Vg—Forward Voltage—V Vo —Output Voltage—V
FIGURE 3 FIGURE 4
NORMALIZED CURRENT TRANSFER RATIO NORMALIZED CURRENT TRANSFER RATIO
vs
INPUT DIODE FORWARD CURRENT . FREE-AIR TEMPERATURE
A
I |
€ 1.1 Vce =5V
G m £ Vg = 0.4V
1 1.0 > 1.0 fF = 16 mA
2 1 o
% 0.9 V4 s
« A : & \
LR D2 : 0.9
g 074 I, ; % \
- 0.6 LU '. = 0.8 : AN
e Y o N . : o i N
§ os e r
3 04 e ; 3 0.7 |
g o et i |E R :
o .3 L N I N
] Veg =BV | i i e
£ 0'2_V0-0.4V P ' 0.6
2 0.1:Ta = 25°C H H ] 3
o ! Normplizqd to IF. = 16 mf\ i 05
1 2 4 7 10 20 40 70 100 -60 —-40 -20 O 20 40 60 80 100
{g—Forward Current—mA Ta—Free-Air Temperature — °C
FIGURE 5 FIGURE 6
i
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HIGH-LEVEL OUTPUT CURRENT DIFFERENTIAL CURRENT TRANSFER RATIO
Vs Vs
FREE-AIR TEMPERATURE INPUT DIODE QUIESCENT FORWARD CURRENT
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10,000 : r ® 30 T
EVce = BV | Veg =6V
<%Fvg =5V 7 2 Vo = 0.4V
c " IF = z TA = 25°C
L1000 F=0 o 25 A
® 400 @
3 z § 20 Pz
& 100 ';:, / \
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Tpa—Free-Air Temperature —~ °C lg—Quiescent Input Current—mA
FIGURE 7 FIGURE 8
NORMALIZED FREQUENCY RESPONSE PROPAGATION DELAY TIME
Vs Vs .
o LOAD RESISTANCE 12 FREE-AIR TEMPERATURE
. T T
R ] Vee =5V
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-5 N \\ g RL = 1.9 k0
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o \\ >
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f—Fraquency —MHz. Tpa—Free-Air Temperature— °C
FIGURE 9 FIGURE 10
i
TeExAs ‘V

3-65



