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OPIA800 through OPID804 g
OPTEK Technology

Features:

e 5,000 Vrms electrical isolation

e Choice of a Single and Dual LED

e Choice of Phototransistor or Photologic® Sensor
e Low-cost plastic Dual-In-Line (DIP) package

Description:

The OPIA800D through OPID804D optocouplers are designed for applications that utilize a digital output
(Phototlogic®) in a dual-in-line package. Isolation voltage from 2,500 to 5,000 Volts RMS product are designed for
some of the most stringent power system isolation requirements.

Theory of operation: The LED transmitter is used to illuminate the Photosensor providing electrical isolation
between two power systems while maintaining the ability to transmit information from one power system to the
other. In many applications, analog or digital signals may be required to be transmitted between two power
systems while maintaining isolation between the power systems up to 5,000 volts RMS. A variety of LED and
photosensor configurations are available depending on the system requirements

All DIP product is shipped in a shipping tube with “TU” identified on the end of the part number.
Example: OPI800DTU is a 8 Pin DIP shipped in a tube (TU).

Applications: ® Industrial equipment power isolation
e Medical equipment power isolation
e Office equipment

® High voltage isolation
® PCBoard power system isolation

RoHS OPTEK reserves the right to make changes at any time in order to improve design and to supply the best product possible.
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OPTEK Technology

Analog Output Devices Ordering Information

Part Number Isol\l/la;;(c.)r(lv\ﬁ?nl:[:;ge Min/%/rp?/Max Typ'[;?régrﬂzl] (ns) Package Configuration
OPIA800 2,500 300/1,600/ - 712[2.2K] 8 Pin DIP AK—KAB CE (Dar)
OPIA801 2,500 500/1,600/ - 10/5[4.7 K] 8 Pin DIP AK—KAB CE (Dar)
OPIA802 2,500 15/43/- 0.3/0.3[1.9K] 8 Pin DIP AK—KACE
OPIA803 5,000 57143/ - 0.4/0.3[4.1K] 8 Pin DIP AK—KACE

Digital Output Devices Ordering Information

Isolation Voltage

Typ. Tr / Tf (ns)

Typ. Tplh / Tphl (ns)

Part Number Max. (Vrms) [R. = 350 ohms] [R. = ohms] Package Configuration
OPID804 5,000 30/30 45/ 45 [ 350] 8 Pin DIP A K—NAND
Configuration: Definition of Terms
LED Identification—Sensor Identification
LED A = Anode K = Cathode
S 10K Logic 10K Inverted Logic NAND Gate NAND Gate
ensor K = Cathode A = Anode B = Base C = Collector E = Emitter
Packaging | Part Number Suffix: TU = Ship in Tubes, TR = Ship on Tape and Reel Example: OPID606DTR
Pin #
Part Number
1 2 3 4 5 6 7 8
OPIA800 A K E c C-B K-C
OPIA801 A K E c C-B K-C
OPIA802 A K E c A-B K
OPIA803 A K E c A-B K
OPID804 A K GND Output Enable Vce
8 7 6 & !
Symbol Definition E O
A Anode [ :| ‘f:’:
B Base [ :| _-E
1 2 3 4 C Collector E
1 i
OPIA802 E Emitter ] ] e
0 PlAsD 3 (.05 [-3.5.:] '}
K Cathode —] =
0.3 |7.22] ER -
1 s
8 7 6 § 8 7 6 & x ] VoS
L Y A ) ] 1 1 & - v =
= ] L HHY S
/ IHl
1 I T & 21 LT LI & ;'/ o [har] H J U
1 2 3 3 1 2 3 3 J’3-l || Iyl I ! LA47 [1.20] (A2 [2W]
OPIA800 OPIAB04 Ly [2b4]
OPIAB01
OPTEK reserves the right to make changes at any time in order to improve design and to supply the best product possible.
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Absolute Maximum Ratings (T = 25°C unless otherwise noted)

Storage Temperature 55° C t0 +125° C
Operating Temperature
OPIA800 -40° C to +115° C
OPIA801 0°Cto+125°C
OPIA802 -55° Cto +115° C
OPIA803 -55° C to +100° C
OPID804 0°Cto +85°C
Isolation voltage (1 minute)
OPID804 5,000 Vrms
OPIA800, OPIA801, OPIA802, OPIA803 2,500 Vrms
Lead Soldering Temperature (1/16” (1.6 mm) from case for 5 seconds with soldering iron) 260° C
Input Diode
Continuous Forward Current
OPIA802, OPIA803, OPID804 25 mA
OPIA800, OPIA801 20 mA
Peak Forward current (1 ps pulse width, 300 pps)
OPIA800, OPIA801, OPIA802, OPIA803 1A
OPID804 40 mA
Reverse Voltage
OPIA800D, OPIA801D, OPIA802D, OPIA803D, OPID804D 5V
Power Dissipation
OPIA802D, OPIA803D, OPID804D 45 mW
OPIA800D, OPIA801D 35 mwW
Absolute Maximum Ratings (Ta=0° Cto 70° C unless otherwise specified)
Output IC
Vcc—Collector-Emitter Voltage
OPIA800D -05Vto+7V
OPIA801D -0.5Vto +18 V
OPIA802D, OPIA803D -0.5Vto+15V
Collector Current
OPIA802D, OPIA803D 8 mA
OPIA800D, OPIA801D 60 mA
Power Dissipation
OPIA800D, OPIA801D, OPIA802D, OPIA803D 100 mW
Output NAND Gate—OPID804D
Vcc—Supply voltage 7V
Enable voltage 55V
High Level Output voltage 7V
Low Level Output current 50 mA
Output Collector Power Dissipation 85 mW
OPTEK reserves the right to make changes at any time in order to improve design and to supply the best product possible.
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OPIASOO through OPID804 I
OPTEK Technology
Electrical Characteristice OPIA800
Parameter Symbol |Conditions MIN. | TYP. |MAX.| Unit
*6 Current transfer ratio CTR [IF=1.6mA Vo=0.4V Vcc=45V | 300 | 1600 | - %
. IF=1.6mA
Logic (0) output volage VoL lo=4.8mA Vec=4 5V = 01 |04 | V
Logic (1) output current loH  |IF=0,Vo=Vcc=7V - 0.1 | 250 | uA
Logic (0) supply current lccL  [IF=1.6mA, Vo=open,Vcc=5V - 0.5 - | mA
Logic (1) supply current IccH  |IF=0,Vo=open,Vece=5V - 10 - | nA
Input forward voltage VF  [Ta=25( ,IF=1.6mA - 15 |17V
Input forward voltage /\VFI/\Ta|IF=1.6mA - |19 | - |mvic
temperature coefficient
Input reverse voltage BVR |Ta=25(,IR=10uA 50 - - V
Input capacitance CIN  [VF=0,f=1MHz - 60 - | pF
. . Ta=25( ,45% RH
7 Leak current(input-output) -0 VI-0=3KVDC {=5s 1.0 | UA
7 Isolation resistance(input-output) RO  [VI:0=500VDC - 110 ] - | a
*7 Capacitance(input-output) Co  |f=1IMHz - 06 - | pF
Parameter Symbol Conditions MIN. | TYP. [MAX.| Unit
*3 Propagation delay time - - )
Output (1)->(0) tPHL RL=2.2kQ,IF=1.6mA 2 | 10 | uS
*§ Propagation delay time _ _ i
Output (0)->(1) tPLH RL=2.2kQ,IF=1.6mA 7 |35 |uS
*9 Instantaneous common
*10 mode rejection voltage CMH IF=0,Vcm=10Vp-p,RL=2.2kQ - 500 | - |VIuS
"Output (1)"
*9 Instantaneous common
*10 mode rejection voltage CML IF=1.6mAVcm=10Vp-p,RL=2.2kQ| - |-500| - |WvWs
"Output (0)"

OPTEK reserves the right to make changes at any time in order to improve design and to supply the best product possible.
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OPTEK Technology
Electrical Characteristice OPIA801
Parameter Symbol Conditions MIN. | TYP. | MAX. | Unit
c ¢ transfer rai CTR(1) | I;=0.5mA, Vo=04V, Vcc=4.5V 400 | 1800 %
*6 Current transfer ratio
CTR(2) | Ig=1.6mA, Vo=04V, Vcc=4.5V 500 | 1600 %
Vau(1) [=6.4mA, l5=1.6mA, V:=4.5V - 0.1 04 V
Logic ( 0 ) output voltage Vou(2) [=5mA, 15=15mA, Vc=4.5V - 0.1 04 V
Vou(3) [(=12mA, [o=24mA, Vcc=4.5V - 0.1 04 V
Logic ( 1) output current lon [=0, Vo=Vcc=18V - 0.05 | 100 UA
Logic ( 0 ) supply current lccL [=1.6mA, Vgo=open, V=5V - 0.5 mA
Logic ( 1) supply current lccH [=0, Ve=open, V=5V - 10 nA
Input forward voltage Ve Ta=25C, [¢=1.6mA - 15 | 1.7 V
Input forward voltage Vel2Ta | I=16mA - | 9 mV/C
temperature coefficient
Input reverse voltage BVg Ta=25(, Ir==10uA 5.0 \
Input capacitance Cn Ve=0, f=1MHz - 60 pF
. : Ta=25(, 45%RH
7 Leak current ( input-output ) lo Vio=3KVDC, t=5s 1.0 UA
*7 Isolation resistance ( input-output ) Rio V,.0=500VDC - 10" Q)
*7 Capacitance ( input-output ) Cio f=1MHz - 06 pF
Parameter Symbol Conditions MIN. | TYP. | MAX. | Unit
.. Propagation delay time ¢ Ri=4.7KQ, 1r=0.5mA 5 25 us
PHL
Output (1) 2 (0) R.=270Q, I:=12mA 03 | 1 | us
... Propagation delay time t R =4.7KQ, [-=0.5mA 10 60 usS
PLH
Output (0) > (1) R.=270Q, -=12mA 15 | 7 | us
Instantaneous common _ _
.1 mode rejection voltage CMx E_Eé\éf{”gmvp"j’ 500 - | Vus
“ Output (1) “ Le e
Instantaneous common - -
.10 mode rejection voltage CM, :;_:fé?é—’}vcr‘q 10Vee, -500 - VIuS
“ Qutput (0) “ S

OPTEK reserves the right to make changes at any time in order to improve design and to supply the best product possible.
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OPTEK Technology
Electrical Characteristice OPIA802
~Parameter Symbol Conditions MIN. | TYP. | MAX. | Unit
CTR(1) 5‘” =_E5 4%;; \';: 1_5;’;\/ 19 | 40| - | %
*5 Current transfer ratio I f_’; s'm A: cC——-
=
CTR@) | V=05V Veemasy | B | 43| - | %
Logic ( 0 ) output voltage VoL 6 Vee=4.5V, [=16mA - 0.1 0.4 V
Ta=257, I.=0
lon(1) Vo=Voe=5.5V - 3.0 | 500 | nA
Logic ( 1) output current Ta=25¢C, =0
lon(2) Vo=Veem15V - 001 | 1.0 | uvA
|OH(3) VCC=VO=15V, |F=D = = 50 uA
Logic (0 ) suppl t | l¢=16mA 200 A
ogic ( 0 ) supply curren ccL Vo=open, Vee=15V } ) :
loar(1) If’fzf’ C, |\3=o_ o ~ lo02] 10 | uA
Logic ( 1) supply current I F_'[?pem o
o=
ICCH(2) VO=0pen, VCC=1 5\/ - = 2.0 uA
Input forward voltage Ve Ta=25C, Ir=16mA - 1.7 1195 | V
Input forward voltage temperature coefficient |~ Vg/~Ta| [F=16mA - -1.9 - |mVIC
Input reverse voltage BVg Ta=25(, Irg=10uA 5.0 - - V
Input capacitance Cin Ve=0, f=1MHz - 60 - pF
. : Ta=25, 45%RH
7 Leak current ( input-output ) o Vio=3KVDC, =55 - - 1.0 uA
*7 |solation resistance ( input-output ) Rio V\0=500VDC - 10" - ()
*7 Capacitance ( input-output ) Cio f=1MHz - 0.6 - pF
Transistor current amplification factor hee V=3V, [p=3mA - 70 -
Parameter Symbol Conditions MIN. | TYP. | MAX. | Unit
*g Propagation delay time - 0 _
+g Propagation delay time - 0
+g Output (0) N (1) tein RL 1.9K0) - 0.3 0.8 us
“10 Instantaneous common
11 mode rejection voltage CMy =0, Vou=10Vp.p - 1000 - V/ius
“ Output (1) ©
... Instantaneous common
11 mode rejection voltage CM_ l-=16mA, Vcu=10Vep - -1000 - VIius
“ Qutput (0) ©
*12 Bandwidth BW R=1000 - 2.0 - MHz

OPTEK reserves the right to make changes at any time in order to improve design and to supply the best product possible.
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Electrical Characteristice OPIA803

Parameter Symbol Conditions MIN. | TYP. | MAX. | Unit
CTR() | 2o e omh, 7 |4 | - | %
*5 Current transfer ratio | :Bmﬁ. Lt
F— i
CTR(2) V=05V, Veo=4 5V a5 43 - %
Logic ( 0 ) output voltage VoL 6 Vee=4 5V, le=16mA - 0.1 0.4 A
. Ta=25C, I==0
low(1) Vo=Vee=5.5V 30 500 nA
Logic ( 1) output current Ta=257, I=0 )
lon(2) Vo=Vec=15V 0.01 1.0 uA
|CH(3} Vcc:Vo:15V. |F:0 - - 50 uA
Logic ( 0 ) supply current I lF=16mA - 200 - uA
CeL Vo=open, Vee=15V
= 5 » —
lecr(1) If’_E L. '\3 o 1oy - o002 10 | uA
Logic ( 1) supply current | F__E'}Upem CC— -
o=
lecn(2) Vo=open, Vee=15V - - 20 uA
Input forward voltage Ve Ta=257T, l-=16mA - 1.7 | 195 W
Input forward voltage temperature coefficient AVE(ATal  Ip=16mA - -19 - mv/C
Input reverse voltage BVg Ta=257T, Ig=10uA 50 - - W
Input capacitance Ciy V=0, I=1MHz - 60 - pF
. ; Ta=257T, 45%RH
7 Leak current ( input-output ) .o V,0=3KVDC, t=55 1.0 uA
*7 Isolation resistance ( input-output ) Rio Vi.0=500vVDC - 10" - {l
*7 Capacitance ( input-output ) Cio f=1MHz - 06 - pF
Transistor current amplification factor hee WVo=9V, lp=3mA - 70 -
Parameter Symbol Conditions MIN. | TYP. | MAX. | Unit
*g Propagation delay time _ A .
“9 Output (1) = (0) o R=4 1K 0.3 1.5 us
*g Propagation delay time _ O .
“g Output (D} > {1} [=]T RL 4 1K 0.4 1.5 us
10 Instantaneous common
"1 maode rejection voltage CMy lz=0, V=10V - 1000 - Vius
“ Qutput (1) °
10 Instantaneous common
+11 Mode rejection voltage CM_ le=16mA, Ven=10Veep - -1000 - Vius
“ Qutput (0) °
*12 Bandwidth BW R, =1001) - 20 - MHz

OPTEK reserves the right to make changes at any time in order to improve design and to supply the best product possible.
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OPTEK Technology
Electrical Characteristics (OPID804D)
SYMBOL PARAMETER MIN TYP | MAX | UNITS TEST CONDITIONS
Input Diode
Ve Forward Voltage - 1.6 1.8 V I[r=10mA, Tp=25°C
BVg Reverse Breakdown Voltage 5 - - \Y IR=10pA, Ta=25°C
Cin Input Capacitance - 60 - pf VE=0.0V,f=1MHz
Output Photologic
VoL Low Level Output Voltage - 04 | 06 \Y; lou :_13 MA, Vee =5.5V, | =5 mA,
Ven=2V
lon High Level Output Current - 2 250 HA Vcee=5.5V, Vo=5.5V, Ve=2.0 V, Ii=250
HA
len High Level Enable Current - -0.8 - mA |Vee=55V,Ve=20V
leL Low Level Enable Current -2.0 -1.2 - mMA |Veec=55V,Ve=20V
lecL Low Level Output Current - 13 18 mA Vee=55V,Ve=05V, =10 mA
lccH High Level Output Current - 7 15 mA | Vee=55V,Ve=05V,lg=0mA
Vio=3,000V, To=25°C,t=5s,
ll.o Leakage Current - - 1.0 mA RH = 45%
terL Enable Propagation delay “High to Low” - 15 - o Ven=3.0V, Ve =05V, R =350Q,
ten Enable Propagation delay “Low to High” - 40 - lr=7.5mA, Croap = 15 pf
lenu/ ey | Hysteresis - 0.8 - Ratio |Vcc=5V,R.=280Q
Rio Input-Output Isolation resistance - 10 - ohm |Vi.0=500V, To=25°C
Cio Input-Output Capacitance - 0.6 - pf f=1MHz, To=25°C
¢ ¢ Propagation delay “High to Low” i 45 75
PHL&TPLH | and “Low to High” ns | Vee =5V, R=3500Q, lr=7.5mA,
. . CLOAD =15 pf, TA =25°C
tretF Rise and Fall Time - 30 -
cM Instantaneous common mode rejection 500 ) Vemn =10V, R . =350 Q, I[r=0 mA,
H ] voltage “High Output” - Vo=20V
V/us
cM Instantaneous common mode rejection 500 ) Ven =10V, R =350 Q, [ =5 mA,
L [voltage “Low Output” - Vo=0.8V
OPTEK reserves the right to make changes at any time in order to improve design and to supply the best product possible.
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OPTEK Technology

Fig 1 LED Forward Current vs.
9-1 Forward Voltage

OPIA800

Fig.2 LED Forward Current vs.
9-2 Ambient Temperature
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Fig.{ Low Level Output Voltage vs. Ambient Temperature

Fig.2 Input Diode Forward Voltage
vs. Forward Current
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Fig. 11 High Level Output Current
vs. Temperature
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. s = - Fig. 10 Switching Time ve. Temperature
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Quality / Reliability Requirements

Parameter Failure Criteria Conditions

+10% 11 samples after 500Hrs
HTRB D Icorr .

0 Fall @ VCE =5.0VDC, Ta=70°C

+10% 50 samples after 96Hrs
HTFB D Icon -

0 Fail @ Max Pp, Ta=25°C
MTTF @ 90% confidence 150,000 Min. @ 25°C, 25mADC
Moisture Sensitivity Level MSL2 or > per JDEC stnd J-STD-020B
Lead Solderability 0 Fall per Method 208 of MIL-STD-202.
Glass Transition of body 125°C Min. DSC test method
Temperature Humidity-Bias +20% 85°C, 85%RH, 500HTrs, 80% min Iceo
Temperature Cycle +20% per Method 1010.7 of MIL-STD-883E
High Temperature Storage +20% 85°C, 500Hrs

. Ta = 121°C, Pressure = 15psi, Humidity

Autoclave 0 Fail = 100%. Time = 96Hrs

Note: This is to be performed when a change occurs to form, fit or function.

Government and Industry Standard
Compliance Requirements

European Union’s Reduction of Hazardous Substances (RoHS) Directive 2002/95/EC

Label Identification OPTEK TECHNOLOGY, INC.
Carrollton, TX, USA
MADE IN TAIWAN

DESCRIPTION: OPTEK P/N __OPIA410D/A
Size: 3" (7.5 cm) X 2.2" (5.5 cm)
Lettering shall be black on white background. LR ]

Format shall be as:

QTY N/A

Notes:

1. The DATE CODE is a 4-digit code for date of manufacture where YY I | I I ”l I | ” I I | I | | I I | |
is the last two digits of the year, and WW is week nhumber of
manufacture. DATE CODE (YYWW)

2. The LOT I.D. is the manufacturing location lot identification where Y is I I I I I I I I I I I I I I I I I I I I I
the year of manufacture, NNNN is a sequential lot identifier, and DDD

is the day of the year of manufacture. — or use equivalent label LOT ID. (Y-NNNNDDD)
format.
OPTEK reserves the right to make changes at any time in order to improve design and to supply the best product possible.
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Packaging Information:

B Tube lnne Szsall Carton Medium Carton Large Carban
Dpt'E'k s Dptacnupler Pa Iﬁg EIxTx75om EREX 1BX 1T 50m EExI T W.EM EREx 30T x 2Eom
Part Numbers Quantities gy | weige | 0w | Weigm | ow | Weign | Veign | dw | Welgn | Weign | Ow | Woigne | Woig

a“_.;-il:l:ﬂ'ﬁ. OFIAL T0DHA - CIFIALT A0 1io H 3,000 148 12000 ED EE Z4000 120 125 O TELE TRE

PH  |omm - -
and (A NIV Barien =1 H 1,930 150 7,800 EE 70 15ELD 120 125 23400 TEE 1EE
SMD
Bl . - = .
CERENED Sereand TR0 # H 1,440 144 Eran 4] EE 15M 120 e 17260 TEL TRE
MF CEREN0E, OFR40TE - CRR40LE, OFRA4E 1io | £, (0] 16E Z4000 EE 70 45000 2L 135 TLOM TaE Ik
SS0OP | CFR40E5C - OFIRLIGC 7l - 1LET0 -
P = FirrHols Padkages (Fekmed as 0= Duakih-Une Padags)
SMID = Stardand Surface Mot Packages (Befered asf = £.5mi SMDY)
WF or S0P = Mini-Fal Padiages or Small Qutsida Packages (Fefemad 2 Bed d0mi SMD w' 254 Lead-Spacing)
S50P = Shm S0F Packages (Fekermed as © = £ 40mi SMD with 1.27 Lead-Spacing!
Tube Packaging Specifications (TU):
1)4,6,8,16-pin DIP ™
(1)4.6,8,16-p unit:mm

@

o
L]

w

12.00
7.00

Quantity:4-pin:100pcs/tube

6-pin:65pcsftube
8-pin:48pcsftube
16-pin:24pcsftube

OPTEK reserves the right to make changes at any time in order to improve design and to supply the best product possible.
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