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4N33 - Frank's Hospital Workshop

*Indicates JEDEC registered values. Parameter. Min. Typ. Max. Unit. Condition. Emitter. Forward Voltage. 1.25. 1.5. V. IF=50 mA. Reverse Current. 0.1. 100. ÂµA. 
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4N32/4N33 PHOTODARLINGTON OPTOCOUPLER FEATURES • Very High Current Transfer Ratio, 500% Min. • High Isolation Resistance, 1011 Ω Typical • Standard Plastic DIP Package • Underwriters Lab File #E52744 • V VDE Approvals #0884 (Available with Option 1) D E



Dimensions in inches (mm) Pin One ID. 3



2



1



.248 (6.30) .256 (6.50) 4



The 4N32 and 4N33 are optically coupled isolators with a Gallium Arsenide infrared LED and a silicon photodarlington sensor. Switching can be achieved while maintaining a high degree of isolation between driving and load circuits. These optocouplers can be used to replace reed and mercury relays with advantages of long life, high speed switching and elimination of magnetic fields.



.335 (8.50) .343 (8.70)



Emitter Peak Reverse Voltage ........................................3 V Continuous Forward Current .........................60 mA Power Dissipation at 25°C..........................100 mW Derate Linearly from 55°C....................1.33 mW/°C Detector Collector-Emitter Breakdown Voltage, BVCEO .......................................................... 30 V Emitter-Base Breakdown Voltage, BVEBO ............................................................. 8V Collector-Base Breakdown Voltage, BVCBO .......................................................... 50 V Emiter-Collector Breakdown Voltage, BVECO ............................................................ 5 V Collector (load) Current...............................125 mA Power Dissipation at 25°C Ambient ...........150 mW Derate Linearly from 25°C......................2.0 mW/°C Package Total Dissipation at 25°C Ambient .............250 mW Derate Linearly from 25°C......................3.3 mW/°C Isolation Test Voltage......................... 5300 VACRMS Between Emitter and Detector, Standard Climate: 23°C/50%RH, DIN 50014 Leakage Path ........................................ 7 mm min. Air Path................................................... 7 mm min. Isolation Resitance VIO=500 V/25°C ...................................... ≥1012 Ω VIO=500 V/100°C .................................... ≥1011 Ω Storage Temperature ...................–55°C to +150°C Operating Temperature ...............–55°C to +100°C Lead Soldering Time at 260°C .................... 10 sec.



6 Base



Cathode 2



DESCRIPTION



Maximum Ratings



Anode 1



5



4 Emitter



NC 3



6



.300 (7.62) typ.



.039 (1.00) min. 4° typ.



5 Collector



.130 (3.30) .150 (3.81) 18° typ. .020 (.051) min.



.010 (.25) .014 (.35)



.031 (0.80) .035 (0.90)



.018 (0.45) .022 (0.55)



.110 (2.79) .150 (3.81)



.300 (7.62) .347 (8.82)



.100 (2.54) typ.



Electrical Characteristics (TA=25°C) Parameter



Min.



Typ.



Max.



Unit



Condition



Forward Voltage



1.25



1.5



V



IF=50 mA



Reverse Current



0.1



100



µA



VR=3.0 V



Capacitance



25



pF



VR=0 V



Emitter



Detector BVCEO*



30



V



IC=100 µA, IF=0



BVCBO*



50



V



IC=100 µA, IF=0



BVEBO*



8



V



IC=100 µA, IF=0



BVECO*



5



V



IE=100 µA, IF=0



nA



VCE=10 V, IF=0



10



ICEO



1.0



HFE



13K



100



IC=0.5 mA



Package Current Transfer Ratio



500



%



IF=10 mA, VCE=10 V IC=2 mA, IF=8 mA



VCEsat



1.0



V



Coupling Capacitance



1.5



pF



Turn On Time



5



µs



VCC=10 V, IC=50 mA



Turn Off Time



100



µs



IF=200mA, RL=180 Ω



*Indicates JEDEC registered values 5–1



Figure 1. Forward voltage versus forward current



Figure 5. Non-saturated and saturated HFE versus base current 5



1.3



Ta = -55°C



HFE - Forward Transfer Gain



VF - Forward Voltage - V



1.4



1.2 Ta = 25°C



1.1 1.0 0.9



Ta = 100°C



0.8 0.7 .1



1 10 IF - Forward Current - mA



0.8



Vce = 5 V



0.2 Vce =1V 1 10 100 IF - LED Current - mA



1000



Vce = 1V



.01



100



Figure 4. Normalized collector-base photocurrent versus LED current



NIcb - Normalized Icb
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80 Ta = 25°C, Vcc = 5V Vth = 1.5 V 60



1KΩ



220Ω 40 470Ω 20 100Ω 0 0



5 10 15 IF - LED Current - mA



20



1KΩ 15



Ta = 25°C Vcc = 5 V Vth = 1.5 V



10 100Ω



5 0 0



5 10 15 IF - LED Current - mA



20



VCC RL
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Figure 8. Switching waveform and switching schematic
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.1



10



IF



Normalized to: Ta = 25°C Vcb = 3.5 V IF = 10 mA



1



1



20



Vce = 5 V



1 10 IF - LED Current - mA



.1



Figure 7. High to low propagation delay versus collector load resistance and LED current
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tpHL - High/Low Propagation delay - µs



NIce - Normalized Ice



Figure 3. Normalized non-saturated and saturated collector-emitter current versus LED current 10 Normalized to: Ta = 25°C IF = 10 mA 1 Vce = 5 V



Vce = 1 V



2000



Figure 6. Low to high propagation delay versus collector load resistance and LED current



0.4



0.0 .1



4000



Ib - Base Current - µA



Normalized to: Vce = 5 V IF = 10 mA Ta = 25 °C



0.6



Vce = 5 V



6000



tpLH - Low/High Propagation Delay - µs



NCTRce - Normalized CTRce



1.0



Ta = 25°C



8000



100



Figure 2. Normalized non-saturated and saturated CTRce versus LED current 1.2
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ICL7129 - Frank's Hospital Workshop 

The Harris ICL7129 is a very high performance 41/2-digit analog-to-digital converter that directly drives a multiplexed liquid crystal display. This single chip ...










 


[image: alt]





CA3086 - Frank's Hospital Workshop 

However, they also provide the very significant inherent advantages unique to integrated circuits, ... The following ratings apply for each transistor in the device:.
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ICL7129 - Frank's Hospital Workshop 

11. 12 13 14 15 16 17. OSC 3. NC. NC. ANNUNCE. B1, C1, CONT. A. 1. , G. 1. , D. 1. F. 1. , E. 1. , DP. 1. B. 2. , C. 2. , LO BA. T. A. 2. , G. 2. , D. 2. F. 2. , E. 2. , DP.
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XR-2206 - Frank's Hospital Workshop 

The XR-2206 is a monolithic function generator integrated ... instrumentation, and function generator applications requiring .... ABSOLUTE MAXIMUM RATINGS.
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data sheet - Frank's Hospital Workshop 

Apr 2, 1995 - 280. mA. RDS(on) drain-source on-resistance. ID = 500 mA. VGS = 10 V. 5. Î©. VGS(th) gate-source threshold voltage ID = 1 mA. VGS = VDS. 3.
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Service Manual'- Volume 1 - Frank's Hospital Workshop 

No part of this document may be photocopied, reproduced or translated to another language ... The contents of this manual (Volume One) apply to HP Models 78352A/C, 78353A, 78353B,. 78354A and ... improve design or performance characteristics. ..... 7
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Service Manual'- Volume 1 - Frank's Hospital Workshop 

The CRT controller on the Display UP Board triggers the driver circuits on the Mother Board. Data entered via the keyboard (e.g. alarm limits, lead configuration) ...
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Service Manual Volume 2 - Frank's Hospital Workshop 

The contents of this manual (Volume One) apply to HP Models 78352A/C, 78353A, 78353B,. 78354A and ...... please call (415) 968-9200, extension 341 or 342.
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ICL7621, ICL7641, ICL7642 - Frank's Hospital Workshop 

impedances, care must be exercised in layout, construction, board cleanliness, and supply filtering to avoid hum and noise pickup. Note that in no case is IQ ...
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Mini Pump Service Manual - Frank's Hospital Workshop 

Nov 1, 2001 - HNE Huntleigh Nesbit Evans. Healthcare GmbH. Im HÃ¼lsenfeld 19, 40721 Hilden, Germany. T +49 (0)2103 97 11 0. F +49 (0)2103 97 11 80.
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Service Manual Volume 2 - Frank's Hospital Workshop 

Notes, cautions, and/or warnings may accompany the instructions in this ...... Chapters la, lb, lc, Id and le provide all the Service information required for ..... Reconnect transformer to the secondary power supply board A6, making .... First enter
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Mini Pump Service Manual - Frank's Hospital Workshop 

Nov 1, 2001 - This manual contains information on maintenance, servicing, repair, .... In order to generate a low pressure alarm the system must detect three low ..... Firmly press home the bed hook until it clicks into place. 9.4 ...... Standard Saf
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Hospital 

Jan 16, 2004 - The above sentence read, in Baxter's Collected Poems, in Mid- ... He speaks in English, then a language I can't make ... My grandson (grumpy cute) has come, his father and my son Victor ... True. I read a book, forgetting what might or
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Hospital 

Jan 16, 2004 - now I think was my too fatty diet â€“ or the time when I wasn't having fruit etc every day? Then the lactulose stated working, and. I was starting to ...
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Enigma at the hospital 

This must be the first he hasn't come to in â€“ What? ... Of course, I don't know how ... I wrote all the answers and unfortunately everybody had an alibi. So I .... While I was saying the last sentence, doctor Conners came in the room and sat down.
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Rapport final Ottawa Hospital 
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healthy - Bumrungrad International Hospital 

PDG et Directeur MÃ©dical Directeur MÃ©dical International ... des installations modernes et de la technologie, d'un accÃ¨s facile et Ã  faible coÃ»t, en a fait la ...
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Games Workshop, the Games Workshop logo, Warhammer 

stunting, swinging from rope to rope, catching a hanging candelabrum, etc. .... the cost of Panache points for performing heroic action is doubled. 15. Breastplate .... The Nobility is very important in these times, but the power of the King is more 
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Workshop Program 

Effects of GoodÂ´s buffers and Phosphate on the Reactivity of Ferrous Iron in Heterogeneous Systems. S. Hardelein (Tuebingen. University, Germ any). 1 0 :0 0 ...
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workshop manual 

The injection section is realised with an NTC sensor connected to a 5V powered circuit. .... The sensor is an NTC and has the same functional ..... Page 296 ...
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FILM WORKSHOP 

The script communicates the idea of the film to everyone concerned with the ... It should also help the director define the approach and the progress of the film, its.
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Dynare workshop 

shocks ut are observed at the beginning of period t,. â–· decisions affecting the current value of the variables yt, are function of. â–» the previous state of the system, ...
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Micevska_GREDEG Workshop 

Employment ratio (number of employed as % of population aged 15-59) ..... tandem in all communities, although with different intensities: the correlation ... dummy variable indicating the initial status of employment of the individual and the.
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Creation workshop 

Savoir dÃ¨s maintenant ce que vous crÃ©erâ€¦ consciemment ou non. â€¢ Clarifier et valider une vision qui va inspirer chacune de vos actions. â€¢ DÃ©couvrir des ...
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