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. ELPT.EXE
Parallel Port Status Copuyright <G> 1998, Jem E. Berkes vy .alkaid.ml.oryg

Register Bit# DB2% ENTER=
Type 76543218 Real-Time Toggle
Ctrl-s0 *Strohe
Data~0 Data Bit
Data~0 Data Bit
Data~0 Data Bit
Data~0 Data Bit
Data~0 Data Bit
Data~s0 Data Bit
Data~0 Data Bit
Data~0 Data Bit
Statr-l #icknowledge
Stat-l Buszy
Stat-l Paper Empty
Stat-l Select
Ctr1l-0 *luto Feed
Stat-l *Eppop
Ctrl-0 *[nitialize
Ctrl-s0 IR * J *#Gelect Input

D DD = D e e e e () 1 S
P

Mote: #* ipndicates that szignal iz nopmally interpreted inversely.
Parallel port #2, base B378h {(left-sright changes). Up-/down moves toggle prompt.




MOTOROLA
SEMICONDUCTOR TECHNICAL DATA

Order this document
by P2N2222AD

Ampiifier Transistors
NPN Silicon

P2N2222A

COLLECTOR
1
2
BASE
]
EMITTER
MAXIMUM RATINGS
Rating Symbol Value Linit
Collactor—Emitter Vallage VoED 40 Ve
Callector—Base Voltage VOB 5 Vdc
age CEO CASE 20-04, STYLE 17
Emifter —Base Voltags VEBO &0 Vo TO-92 (TO-226A4A)
Callector Cumanl — Conlinuous ' 600 mAde
Total Device Dissipation @ Ty, = 25°C Fo 625 miy
Derate above 25°C 50 mW G
Tolal Device Dissipation @ T = 25°C Po 16 Walls
Derate above 25°C 12 mvFC
Oparafing and Storage Junction T4, T31g —56to +150 “C
Temparature Range
THERMAL CHARACTERISTICS
Characteristic Symbal M ax Unit
Tharmal Resistanca, Junciion to Ambient Raia 200 “Chw
Thermal Resisiance, Junclion o Case Reuc 833 T
ELECTRICAL CHARACTERISTICS (Ta = 25°C unless otharwisa noted)
Characteristic | Symbol | Min | Max | Unit |
OFF CHARACTERISTICS
Callector=Emiller Braakdown Vallage VIBRICED 40 - Ve
(i = 10 made, Iy =0)
Caollecior—Bass Breakdown Vollags VIBRICED 75 — Ve
(= = 10 pAde, |g =0}
Emitter —Base Breakdown Vollage ViBRIEBD 840 - R
(lg =10 pAde, I =0}
Callectar Cuta Currant loEx — 10 s
VMg = 80 Vde, VER(offy = 3.0 Vdc)
Callecior Cutoff Current [[el:s] whdc
Vg = 60 Vde, Ig = 0) — 0,01
Meg = 60 Vde, Ig =0, Ta = 150°C) — 10
Emitbar Cutoff Curment IERD - 10 nAdc
Veg=3.0Vde, Ip=0)
Callector Cutaff Current IcED = 10 nAde
Moe = 10V)
Basa Culoff Currant lgE™ — 20 nAde
VMg = 80 Vde, VER(offy = 3.0 Vdc)

@ Mok, Inc, 1996



PENEZ2ERA

ELECTRICAL CHARACTERISTICS (Ta = 25°C unless otharwisa noled) {Continuad)

| Characteristic Symbal Min Max Unit
ONCHARACTERISTICS
DC Current Gain hEE —
(lg = 0.1 made, Vg = 10 Vide) 36 —
(i = 1.0 mAde, VoE = 10 Vde) 50 -
(ig = 10 mAde, VoE = 10 Vdc) 75 —
{lz = 10 mAde, Vg = 10 Ve, Tp = 55°C) 35 —
(i = 150 mAde, Vo = 10 Vdc}ﬁ-‘ 100 300
(e = 150 mAde, Vo = 1.0 vde)(1) 50 —
(I = 500 mAde, Ve = 10 Vo)l 1) 40 —
Callecior—Emitter Saturation Vokagall) VcE(saty Vo
(g = 150 mAdc, Ig = 15 maAdc) - 03
(i = 500 mAde, Ig = 50 mAdc) — 10
Base—Emitter Saturaion Violtage (1 VBE(sal Vo
(ln = 150 mAde, Ig = 15 mAdc) 0.6 12
{lz = 500 mAde, Ig = 50 mAdc) — 20
SMALL=SIGNAL CHARACTERISTICS
Currert—Gain — Bandwidth Product(2) fr 300 — MHz
(lp = 20 mAdc, Vg = 20 Vde, f = 100 MHz)
Quiput Capachance Cabo - &0 pF
|'\.-'.:B = 10Vde, Ie =0, {= 1.0 MHz)
Input Capacitancs Cibo — 25 pF
VEg=05Vde Ip=10 f=10MHZ
Input Impedancs Mg kip
(lp = 1.0 mAdc, Vimg = 10 Vde, f= 1.0 kHz) 20 a0
{lz = 10 mAde, Vg = 10 Vde, f= 1.0 kHz) 0.25 1.25
‘ioltage Feadback Ratio hea ¥ 04
{lz = 1.0 mAdc, Vizg = 10 vde, f= 1.0 kHz) — a0
(i = 10 mAde, Vg = 10 Vde, f = 1.0 kHz) — 40
Small-Signal Current Gain Mg -
(g = 1.0 mAdc, Viog = 10 vde, f= 1.0 kHz) 50 00
{lp = 10 mAde, Vg = 10 Vde, = 1.0 kHz) 75 s
Quiput Admittance hog pmihas
{lp = 1.0 mAdc, Vimg = 10 Vde, = 1.0 kHz) 50 35
{lz = 10 mAde, Vg = 10 Vde, f = 1.0 kHz) 25 200
Cadllecior Bass Time Constant w'Cy — 150 ps
(lf = 20 mAde, Vg = 20 Vide, F= 31,8 MHz)
Maise Figure NF - 40 dE
{lo =100 pade, Vop = 10 Vide, Rg = 1.0 ki2 T = 1.0kHz)
SWITCHING CHARACTERISTICS
Deaday Tirma Ve = 30 Ve, V(o = —2.0 Vdc, Iq - 1 %
Rise Time lg= 150 mAde, Igq = 15 mAdc) (Figure 1) iy _ 75 ns
Starags Time Woe = 30 Vde, I = 150 made, ig — 225 ns
= =15 - T 3
Fall Time g1 = lg2 = 15 mAdc) (Figure 2 1 — 60 ns

1. Pulse Test Pulse Width w= 300 gs, Duty Cycle w2 0%,

2. fris defined as the frequency at which |hyg| exrapolates fo unity,

Motorola Small-Signal Transistors, FETs and Diodes Device Data




SWITCHING TIME EQUIVALENT TEST CIRCUITS

+ 30

—| et t00ps

HaW |' 1 DUTY CYOLE=20%
i} A
_avy _,J' 1kL2
_)| < 2Ng

Soopa riza tima < 4 ns
*Total shunt capacitanca of tasl jig,
connectars, and ascilloscopa.

Figure 1. Turn-0n Time Figure 2. Turn-0ff Tima
1000 1
T ——
500 T)=125°C
= am T = T
= PR N Y L e | ) e gy
= 20 _,_#... .y Lh‘
E _'_.__-='==I==b—"_—,.'_é— 2°C | e e == = [
oo = e
[} l’lJ L L i b Y
8 o = - R
g bl
=30 —_— sy
0 —— e e e W = A0
10 [ T [T |
0.1 02 a3 058 o7 140 20 30 50 T0 10 2 30 TV (VR 1 1] 20 300 500 OO 1.0k
;. COLLECTOR CURRENT {ma)
Figure 3. DC Current Gain
"_c:' 10 T T 1
=] T)=25C J
& 0a
=
= \
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Figure 4, Collector Saturation Region

Motomla Small—Sugnal lransistors, FETs and Dipdes Device Data 3



PZN22EDA

200 500 1 I
N olg=10] -
J0 b !\ T)= 25°C | 30 I. 1 T
7o = 200 s=lg- 118
iy S,
50 _— - N
|_-\._ 10 \\ g 7 o i
w20 w50 P |
= £ 5 oy
pr = M S o ™
10 - i . "
i = — = s
50 [T -
- ] 10
- 70
20 Sl TG 50
a0 70 10 20 30 = U 1] A0 30 s sava1a 20 30 = U I 1 1] A 30 5w
. COLLECTOR CURRENT jmA} . COLLECTOR CURRENT jmé)
Figure 5 Turn-0n Time Figure 6. Turn-Off Time
10 TT T TTTT 10 TT TTT
LT DETHIE T ] = e ARRA
"1‘1_ T SULRCE
80 et o 140 .'I:'.l\. Rg=1504 | | b '.'T,n;‘{'i a0 111
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Figure 7. Frequency Effects Flgure 8. Source Reslstance Effects
a0 _j:l 500 T T
— : Vep=20V
2 i 3 g Ty=25°C
M) 5 30 e
ey b Can & el \\
=Y [y = L1 I
810 & 20
= s :_:_
i = = ] W
r'ja__ 70 o = /f
& 50 P =
= npy 5 1002
Cen T T =
.“‘-'IZ‘J ,I-—
10 e 2 70
=
L
20 = 5
01 0203 050710 2030 507010 20 3 50 1.0 20 30 . (1 50 TO 1w
RSE VOLTAGE WOLTS) ., G0 URRENT fma)
Figure 9. Capacitances Figure 10. Current=Gain Bandwidth Product

4 Motorola Small-Signal Transistors, FETs and Diodes Device Data



10 TT TTTT [
| Ty=25¢ e
L
os LI AT
T T i _
F | Vo @10 = 10 L rE e b
a 10y =
S o8 E
w =
E Vo) @ Vop= 10V H
= g
S ui
= 5]
a2
Py
II‘ICE':S{II &g =10 L

01 a2 05 1020 50 10 20 50 100 200 500 10k
Iz, COLLECTORCURRENT (ma)

Figure 11. “On" Voltages

T T
T T
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LT |
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01 02 05 10 20 50 W X 50100 200 500
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Figure 12. Temperature Coefficients
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PACKAGE DIMENSIONS
NOTES:
L ONMENSICNING ANO TOLERANCING PER ANS
—_— A B WA 2
r 2 CONTROLLING ONENSION INCH
i 1 1 CONTOUR OF PACKAGE EEYOMI OMENSION R
FT 11 B UNCONTROLLED
R J 4 CIMEMSION F AFPLES EETWEEN P AN L
[ DIMENSION [ AND .| APPLY EETWEEN L AND K
p¥ MMM, LEAD DIMENSICH 15 UG OHTROLLED
—l- L N P AND BEYOND DIVENSICN K MMM
F
ﬂ:ﬁ _ K BICHES MILLINETERS
o mew Max L MAX
D A | O | 0X6 448 820
B [omn [oxg [ a2 [ a9
C |ogs | oes | asa | 44
] 0 | ooie | omz | 041 | o0&
. | F |0 | omd [ 041 [ 048
G r [ I T I
— H P H [ nms [ oms | 747 | 766
SECTION ¥-X J | ootk | omo | o3s | oso
v c K aen | —— o | —
- ) B TR T e
l\,\l_ N N | 0080 | 05 204 266
1 P —[owo[ —1 254
B |ons | T aaa [ —
Npe T v [oms | | 343 |
STYLE 1T
CASE 029-04 HN'i EEFUGR
(TO-226AA) 5 EMTTER
ISSUE AD

Motorda resarvas tha nght o maka changas without furfher nodce to any products herein. Modorda makas no waranty, representation or guaraniae reganding
e suitabiily ofis poducts for any parfoular purposs, noe does ol orola assume: any liability arging oul of the apglicaiion or e of any product or drcuil, and
spadicallydisdaims any and allliabiity, including witout imitaton consequaential orincdamal damages. “Typical” paramatars which may ba provided in Matorola
data sheats andlor specificaions can anddovaryin diflarent agplications and ackal perfomancs may varyover ime. Alloparaingparameters, incding " Typicaks™
musd be validated for each cusiomar applicalion by cusfomer s echnical expars. Molorda does ned oonvey any lconss under it pratend right s nor e righis of
ofas. Maoola products ara nat dasignad, intendad, o authaized for use as camponants in systams Manded for sumical mpant imo the body, o othar
apghcaionsintandad o suppod or sustainifa, or forany oher agplicationinwhich the Gilura of e Motorel producteould croata asituation whara parscnalinjury
o deatimay o cur. Snould Buyer purchasa of use Malomlia prducs forany such uninendad of unauthanzed apglicaton, Buyer shal indemnity and hoid Molarola
andits officars, emploveas, subsidianas, afiliates, and disibutors haimless against all dams, costs, damages, and expansas, and ressonakia aftomeay feas
arsing oul of, direcly of indirecly, any daim of personal injury o deah assodaled wilh such uninlended o tauhcrized use, even | Such daim alleges (hal
Madorala was negligent reganding the design of manuiacture of the part. Modorda and@ areregeiernad frademarks of Molomia, inc. Molorda, Ine_ s an Bqual
OpporunityAfirmative Action Employar.

How to reach us:

USA/EURCPE /Locafioms Not Listed: Motorcl Lilemure Dsrbulon; JAPAN: Mippon Motorda Ud. Bsumi-SPD-IL0C, 6F Sabu—Butsuni-Caner,
PO Bos 20942 Phoarix, Arona 85035 1-800-441-2447 or 802-303-5454 3-14-2 Tatsumi Kodo-Ku, Tokye 135, Jagan $3-81-3521-8315
MIFAX: RMFAXD amail sps.mot com — TOUCHTOME 60224465083 ASIA/PACIRC: Moomla Samiconduciars HEK Lid:; 8B Tai Ping Indusirial Park,
INTERMET: hitx-/Dasign-NETcom 51 Ting Kok Road, Tai Po, N.T.. Hong Kong. 852-26623293
® MOTOROLA
& P2NZ222A/D




E—— GENERAL PURPOSE 6-PIN
EIRCHILD  PHOTOTRANSISTOR OPTOCOUPLERS

SEMICONDUICTOR®
4N25 4N26 4N27 4N28 4N35 4N 36
4N37 H11A1 H11A2 H11A3 Hi1A4 H11A5
WHITE PACKAGE (-M SUFFIX) SCHEMATIC
% -

BLACK PACKAGE (NO -M SUFFIX)

DESCRIPTION

The general purpose optecouplers consist of a gallium arsenide infrared emitting dicde driving a silicen phototransistor in a 6pin
dual in-line package.

FEATURES
* Also available in white package by specifying -M suffix, eg. 4N25-M
* UL recognized (File # ES0700)
+ VDE recognized (File # 94766)
Add optien V for white package (e.g., 4N25V-M)
Add opticn 300 for black package (e.g., 4M25.300)

APPLICATIONS

+ Power supply regulators
+ Digital legic inputs
+ Microprocessor inputs

2003 Fairchild Samiconductor Gorporation Page 10f 15 5/7/03
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FAIRCHILD
e
SEMICONDUCTOR®

GENERAL PURPOSE 6-PIN

PHOTOTRANSISTOR OPTOCOUPLERS

4N25 4N26 AN27 4N28 4N35 4N 36

4N37 H11A1 H11A2 H11A3 H11A4 H11A5
ABSOLUTE MAXIMUM RATINGS (T, = 25°C unless otherwise specified)

Parameter Symbaol Value Units
TOTAL DEVICE
Storage Temperature Ts1g -55 to 4150 G
Operating Temperature Tors -55 to +100 C
Wava solder temperature (see page 14 for reflow solder profiles) Tam 260 for 10 sec i
Total Device Power Dissipation @ T, = 25°C Py 250 e
Derate above 25°C 3.3 (non-M), 2.94 (-M)
EMITTER
DG/ Aveage Fonward Input Current I 100 (non-Mj, 60 (-M) ma
Reverse Input Voltage Vg 6 v
Forward Current - Peak (300ps, 2% Duty Cycle) |elpk) 3 A
LED Power Dissipation @ T, = 25°C Py 150 (non-M), 120 (-M) mw
Derate above 25°C 2.0 (non-M), 1.41 (M) myeC
DETECTOR
Collector-Emitter Vaoltage Veeo 30 W
Collector-Base Voltage Veno 70 )
Emitter-Collector Voltage Veco 7
Detector Power Dissipation @ Ty, = 25°C Po 150 mW
Derate above 25°C 2.0 (non-M), 1.76 (-M) mWC

£ 2003 Fairchikd Samiconductor Garpor ation Fage 2 of 15 57103



I — GENERAL PURPOSE 6-PIN
e CHILD  pPHOTOTRANSISTOR OPTOCOUPLERS

SEMICONDUCTOR®

4N25 4N26 4N27 4N28 4N35 4N36
4N37 H11A1 H11A2 H11A3 H11A4 H11AS

ELECTRICAL CHARACTERISTICS (T, = 25°C unless otherwise specified)

INDIVIDUAL COMPONENT CHARACTERISTICS

Parameter Test Conditions Symbal Min Typ* Max Unit
EMITTER

Input Forward Voltage (le =10 ma) Ve 1.18 1.50 W
Revarse Leakage Current Vg =86.0W) g 0.001 10 ey
DETECTOR

Collector-Emitter Breakdown Voltage (l= =1.0mA, lg=10) BVegn 30 100 W
Collector-Base Breakdown Voltage (I =100 pA, g =0} BVean 70 120 W
Emitter-Gollector Breakdown Voltage (lg = 100 pA, lg = 0) BVern 7 10 W
Collector-Emitter Dark Current Neg =10V, g =10) lega 1 50 naA,
Collector-Base Dark Current Meg = 10V) lero 20 nA
Capacitance (Veg =0V, =1 MHz) Coe 8 pF

ISOLATION CHARACTERISTICS

Characteristic Test Conditions | Symbel | Min | Typ* | Max Units
) (Mon “M’, Black Package) (f=60Hz, t=1min) 5300 Wac(rms)
Input-Qutput Isolation Voltage - Viso
('-M°, White Package) (f = 60 Hz, t = 1 sec) 7500 Vac(pk)
Isclation Resistance Mp.o=500VDC)| Rygg | 10" Q
. ) Viop==5& T=1MHz) 05 pF
|solation Capacitance — Cizo
(M While Package) - 02 2 pF
Note

" Typical values at Ty = 25°C

£ 2003 Fairchild Samiconductor Corparation Page 3 of 15 BITI03












































































































































































































































































































