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ABSTRACT

The purpose of special project is to study surface potential at p-n junction by AFM (Atomic
force microscope). At p-n junction, electrons in n-material recombine with holes in p-material. The
boundary of this special project is compared the value of surface potential in normal state and
stimulated state with laser (laser in wavelength 400-800 nm). There are 8 type of sample in this
experiment : 1. Si wafer doped with p/n material 2. Diode UF 4001 3. Diode UF 4006 4. Diode UF
4007 5. Diode UF P600B 6. Zener diode 1N5242B 7. Zener diode 1NS5239B 8. Solar cell.
Theoretically, after the junction was excited with laser, electrons in p-type semiconductor moved to n-
type semiconductor. As a result, the value of surface potential in stimulated state should be lower
non-excited state. Change of the solar cell surface potential value is very low. Therefore it can not be
concluded that the change of surface potential value is due to the laser stimulation. For the doped
silicon wafer, the value of surface potential in non-excited state is lower than the stimulated state.
Since the result from the experiment is hardly to be concluded, further study must be performed in

order to study the change of surface potential in pn junction due to photon stimulation.
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500mw Epltaxial Zener Diode

1N3221B thru 1N5267B

Nominal Zener Voltage: 2.4 to 75V
Power Dissipation: 0.5W

Features

- 500mW Power Dissipation

- 2.4V - 75V Nominal Zener Yoltage

- Low Noise

- Surface Mount Equivalents Available
- Hermetic Package

-VZ-Tolerance 5%

Mechanical Data

- Case: 00-35, Glass

- Terminais: Solderable per MIL-STD-202,
Method 208

- Polarity: Cathode Band

-Approx. Weight:0.13 grams

COMCHIP

www.comchiptech. com

D0O-35 Giass
1.0(254)
Min.
4.078(2.8;
Max
1
D157 (4.0)
Max.
v
[
1.0(25.4)
0.924 j0.60;
Max.

N

Dimensians v inihes and muemeters)

Maximum Ratings and Electrical Characteristics @ Ta=25°C unless ctherwias specitied

I!.

Characterietic Symbel Yahie Unit
Power Diasipation (Note 1) Pa 4 4] mw
Thermal Reelotance, Junction 1o Ambient Air (Note 1) Raa 300 *CW
Forward Voltage @ [ =200mA Vr 1.4 ']
Qperating and Storage Temperature Renge T}, Tema -55 10 +200 G

Yotee: 1. Valki provided that leads are kept at TL £75°C with lead length = 9.5mm (38"} from case; derate above 75°C,




ii

UF4001 thru UF4007
Vishay Semiconductors

// forrmery General Semiconducior

//‘ Ultrafast Plastic Rectifier

—— Reverse Yollage 50 io 1D0AV
DO-204AL (DO-41}) Forwerd Current 1.0a
] - Features

« Prastic package has LUnderwriters Laborataries
Flammmabilty Classificatian 34v-J

1028 & - Igeally sutled for use i very high frequency switching
pawer suppies, Inverters ard as ftee wheeling dlodes

« Uiiraras! recovery fime far nigh emmciency

mm?-{ |« « Excelent high smperature swichirg
(o7 = 50f recovery characteristics
* - Glass passlvaled juncikn
SIS 2 = High lemperature soidering guararieed:
7T 250°C'10 secends. 0.37E™ (2.5mm) iead length,

£ Ibs. 12.3kg) benslor

Mechanical Data

Cana: JEDEC DO-204AL mokled plasiic body over
passlvaled chip
roma Terminaie: Axlal leads, solderabke per
MIL-STD-7E0, Method 2326
0004 ) A Polarity: Color handg denoies caztade erd
campr || Moaunting Postticn: Any

oA ' woight: 2.012 aurce. 0.34 gram

LF <ivipeascimenons sss

Omensens 0 nches and e,

Maximum Ratings & Thermal Characteristics rsng s 2c ament temoeure wiess oterwise aoecec.

UF | UF UF UF | UF [ UF | UF
Symbols | 4001 | 4002 | 4003 | 4004 | 4005 |4006 | 4007 | Unils

Maximum repetilve peat reverse witage VRRM 57 | 10Q | 200 | 400 | 6OC (&DQ |10DD| W

Maximum AMS vokage VRME 35 | 70 | 140 | 280 | 420 |sed | vaa| v

Maximum 3C biecuing woitage Voo &) | 103 | 200 | 430 | &G0 |8C2 |10D0) W

Maximum average forward recied current - 10 A

0.375" (4.5mm) Iead iengih at TA=55"C i :

Peak Rrward surge currept

£.3me &ingie Ralt sIne-wave SUPEfiMpoEed or IF5W 30 A

r#ed 163d (JEDEC Methad)

Typical hermal tesistance i1 Rela 3] ‘oW
Re. 15

Operating junciién and siorage temperaiure rarge TJ.TEMQ -55 0 +150°C *C

Electrical CharacteristicCs rwnm a5 srbem wmceranm uriess erwme soecrea

Uf | UF UF UF | UF JUF | UF
Symbols | 4001 | 4002 | 4003 | 4004 | 4005 |4006 | 4007 | Units

Maximum instantaneous forward vattage at 1.04 @ Ve 13 1.7 v
Maximen: OC reverse cutrent Tam25C 10
at fated DC blocking voRage TA=100°C = 53 BA

Maximum reverse recovery tme
le~0.8A |R=1.0A_ lr~~ 0.25A

Typical junction capacitance at 4.0V, 1MHz Cy 17 pF

r &3 75 ns

Notos:
(*3 Therme, nesstance ¥om .uncion i© er-pent at 1 175° 0S.5mm; lead tengin
@5 Pulse 2 00U pate Mo, 1% duty cecie

Dacument humber BE75E WiAW VIBN3Y.COT
C2-Ju-L2 1
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P600A thru P600M
Vishay Semiconductors

formerly General Samiconductor
Ratings and
Characteristic Curves ;1. : 1 uness arervise netes
Fig. 1 — Maximum Forward Current Fig. 2 — Maximum Forward Current
Darating Current Derating Curve
P 6o sH; i AT €0 Hy
= Rashibe o FTT R Regiivg o
50 l\-mumm G 2L 0ar N reucve Load
5 ¥ s -
Bath Leads Attached |
10T E x W % to Heat Bnks wiin
11 v Langih 25 shown, L ]
¥ 15 N T
T 3“'1.1“1'1::}3013041111)'* g N X
- Copper Facs 5 L=gam
| Qe FRRL Ll A
'?.- - Standars PC 8 Moweng E %‘TT‘ A
ro TN =0 H L0amimamiINg
L 0.375° (9 Som) Lead Lengh 11l
« il oLLITTTTT
€ 20 40 & B0 10C 120 140 60 48D 200 G 20 401 60 &2 10C 120 40 B0 6D 200
Ambient Femperature (“C) Lead Temperature ("C)
Fig. 3 — Typical Instantaneous Fig. 4 ~ Typical Insiantancous
Forward Characteristics Forward Characteristics
N & 3 Birge Fo Sra.Haw | .
z Y ¢ EDEC Method) 1
- KO >
g ™ E
400
" \-\ \ ﬂ;h=2!"C—' :
5 0 Py - 1
[
E - ;
T4z 100G oy
h.: [t i -
100 . a 1 Ty=28C
E 7 Fua Whith = XDus
» 1 1% Duty Cyoke
o a0 2 N
1 0 105 04 B 0B 10 12 14 8
Number of Cycies al 60 M; Instantaneous Forward Volkage (%)
Fig. § — Typical Raverse Fig. 8§ — Typical Transiont
Characteristics Themal Impedance
100 100 s
g % g emEmEE =maEi =maa amani
E <
s g —— g
3 1 4 w
@ == TIE 00T g i
3 1
1 — E
g [ 1= 3 ! =ii
o r
g
g
£ : i
001 0
o x A0 &0 M 100 L6t 1 1 i0 10G
Percert of Raled Peak Reverse \Voltage (%) t, Puise Dursion {sec.)

W, visha com LCocument Number 68662
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Electrical Characteristics icontnuwa; 1,225 unless stherwse noted
Vz {V) @ Iz (Note 1} Te
Device Ty ‘l-'yp. ar Zy (Q) @ I (mA) | Zpx () @lx (MA) | 15 (uA) @ Vg (V) {%FC)
1N52518 209 22 231 29 56 600 0.25 01 17 0.087
1N5252B 228 24 252 33 52 600 0.25 0.1 18 0.088
1N5253B 2375 25 2625 a5 50 600 0.25 0.1 19 0.088
1N5254B 2565 27 28.35 41 48 600 0.25 0.1 21 0.088
1N5255B 266 28 294 44 45 600 0.25 01 21 0.080
1N5256B 285 20 315 49 4.2 600 0.25 01 23 0.09
1N5257B 31.35 33 3465 58 38 700 0.25 0.1 25 0.082
1N5258B 342 3] 378 70 3.4 700 0.25 01 27 0093
1N5255B 37.05 39 40.95 80 3.2 800 0.25 0.1 30 0.084
1N5260B 40.85 43 45,15 93 30 900 0.25 0.1 a3 0.095
1N5261B 4465 47 49,35 105 2.7 1000 0.25 0.1 36 0.095
1N5262B 48 .45 5 53.55 125 25 1100 0.25 0.1 39 0.096
1N5263B 53.2 56 58.8 150 22 1300 0.25 01 43 0.096
1N5264B 57 60 63 170 21 1400 0.25 0.1 46 0.087
1N5265B 58.9 62 65.1 185 20 1400 0.25 0.1 47 0.097
1N5266B 64.6 68 714 230 18 1600 0.25 0.1 52 0.097
1N5267B 7125 75 78.75 270 17 1700 0.25 0.1 56 0.058
1N5268B B80.75 85 89.25 330 15 2000 0.25 0.1 62 0.098
1N52698B B2 65 87 81.35 370 14 2200 0.25 0.1 68 0.093
1N5270B 96.45 )] 95,55 400 14 2300 0.25 0.1 69 0.088
1N52718B 95 100 105 500 13 2600 025 0.1 76 0.099
1N52728 1045 110 115.5 780 11 3000 0.25 01 B84 on
1N5273B 114 120 126 apo 1.0 4000 0.25 01 91 [¢R]
1N5274B 123.5 130 1365 1100 0.95 4500 0.25 01 99 o1
1N5275B 133 140 147 1300 090 4500 0.25 01 106 011
1NE276B 142.5 150 1575 1500 0.85 5000 0.25 0.1 114 oM
1N5277B 152 160 168 1700 0.80 5500 0.25 0.1 122 0N
1N5278B 161.5 170 1785 1900 0.74 5500 0.25 01 129 011
1N52758B 171 180 189 2200 068 6000 0.25 01 137 o1

Vg Forward Voltage = 1.2V Max. @ I = 200mA

Nates:
1. Zener Voltage (Va)
The zerat voltage is Measured with e davice junction in the thermal equilibrium at the lead temperaturs (T) ot 30°C ¢ 1"C and 28" lead length

IO Farchia Sermcondycier Corparstion INS2218 - INJ2TO8, Rev. H1

96.ZSNL - 9LZZSN|I si3uaz
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Top Mark Information
Device Line 1 Line 2 Line 2 Line 4
1NS221B LOGO 522 18 XY
1NS2228 LOGO 522 28 XY
1N52238 LOGO 522 3B XY
1N5224B LOGO 522 4B XY
1N52258 LOGO 522 5B XY
1N52268B LOGO 522 6B XY
1N52278 LOGO 522 7B XY
1N5228B LOGO 522 8B XY
1N52298 LOGO 522 0B XY
1N52308 LOGO 523 0B XY
1N52318 LOGO 523 1B XY
1N52328 LOGO 523 2B XY
1N52338 LOGO 523 3B XY
1N5234B LOGO 523 48 XY
1N52358 LOGO 523 5B XY
1N52388 LOGO 523 6B XY
1N52378 LOGO 523 7B XY
1N5238B LOGO 523 8B XY
1N52398 LOGO 523 9B XY
1N52408 LOGO 524 0B XY
1N5241B LOGO 524 1B XY
1N52428 LOGO 524 28 XY
1N52438 LOGO 524 B XY
1N52448 LOGO 524 48 XY
1N52458 LOGO 524 58 XY
1N52468 LOGO 524 68 XY
1N52478 LOGO 524 7B XY
1N5248B LOGO 524 8B XY
1N52478 LOGO 524 9B XY
1N52508 LOGO 525 0B XY
IN52518 LOGO 525 1B XY
1N52528 LOGO 525 28 XY
1N%2538 LOGO 525 3B XY
1N52548 LOGO 525 48 XY
1N52558 LOGO 525 5B XY
1N5S2568 LOGO 525 6B XY
1NS2578 LOGO 525 7B XY
1N52588 LOGO 525 8B XY
1N52508 LOGO 525 98 XY
1N52608 LOGO 528 0B XY
1N5S2618 LOGO 526 1B XY
1N52628 LOGO 526 28 XY
1N52638 LOGO 526 3B XY
1N52648 LOGO 526 48 XY
1N52658 LOGO 526 58 XY
1N52668 LOGO 526 68 XY
1N52678 LOGO 526 7B XY
1N52688 LOGO 526 88 XY
1N52698 LOGO 526 98 XY
1N52708 LOGO 526 08 XY
1N52718 LOGO 527 18 XY
1N52728 LOGO 527 28 XY
1N5273B LOGO 527 3B XY
1N52748B LOGO 527 48 XY
1N52758 LOGO 527 58 XY
1N32788 LOGO 527 a8 XY
IN52778 LOGO 527 7B XY
1N52788B LOGO 527 a8 XY
1N52798 LOGO 527 98 XY

LAB0A Faorchels Bamos uctor Cosparaian

1HA2218 - INS2708, Rev. H1

H6.ZSNL - SLZZSNL SI3uUsZ
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TRADEMARKS

The foliowing are registered and unregistered trademarks Fairchild Semiconducior owns or is authorized to use and is
not intended to be an exhaustive list of all such lrademarks.

ACEx™ FAST" ISOPLANAR™ Power247™ Stealth™
ActiveArray™  FASTr™™ LittleFET ™ POWEREDGE™ SuperFET™
Bottomless™  FPS™ MICROCOUPLER™ PowerSaver™ SuperSOT™-3
CoolFET™ FRFET™ MicroFET™ PowerTrench™ SuperSOT™-6
CROSSVOLT™ GlobalOptoisolator™ MicroPak™ QFET" SuperSOT™-8
DOME™ GTO™ MICROWIRE™ Qs™ SyncFET™
EcoSPARK™  HiSeC™ MSX™ QT Optoelectronics™  TinyLogic*
EZCMOS™ RC™ MSXPro™ Quiet Series™ TINYOPTO™
EnSigna™ fLo™ QCX™ RapidConfigure ™ TruTranslation™
FACT™ ImpliedDisconnect™ OCXPro™ RapigConnect™ UHC™
FACT Quiet Series™ OPTOLOGIC* uSerDes™ UltraFET ™
Across the board. Around the world. ™ OPTOPLANAR™  SILENT SWITCHER™ VCX™

The Power Franchise PACMAN™ SMART START™

Programmable Active Droop™ POP™ SPM™

DISCLAIMER

FAIRCHILD SEMICONDUCTOR RESERVES THE RIGHT TO MAKE CHANGES WITHOUT FURTHER NOTICE TOANY
PRODUCTS HEREIN TO IMPROVE RELIABILITY, FUNCTION OR DESIGN. FAIRCHILD DOES NOT ASSUME ANY LIABILITY
ARISING OUT OF THE APPLICATION OR USE OF ANY PRODUCT OR CIRCUIT DESCRIBED HEREIN; NEITHER DOES IT
CONVEY ANY LICENSE UNDER TS PATENT RIGHTS. NOR THE RIGHTS OF OTHERS.

LIFE SUPPORT POLICY

FAIRCHILD'S PRODUCTS ARE NOT AUTHORIZED FOR USE AS CRITICAL COMPONENTS IN LIFE SUPPORT
DEVICES OR SYSTEMS WITHOUT THE EXPRESS WRITTEN APPROVAL OF FAIRCHILD SEMICONDUCTOR CORPORATION.
As used herein:

1. Life support devices or systems are devices or 2. A critical component is any component of a life
systems which, (a) are intended for surgical implant into support device or system whose failure 1o perform can
the body, or {b} support or sustain fife, or {c} whose be reasonably expected o cause the failure of the life
failure to periorm when properly used in accordance support device or system. or 1o affect ils safely or

with instructions for use provided in the labeling, can be effecliveness.
reasonably expected to result in significant injury to the
user.

PRODUCT STATUS DEFINITIONS

Definition of Terms

Datasheet Identification Product Status Definition
Advance information Formalive or This datasheet contains the design specifications for
In Design product deveiopment. Specifications may change in

any manner without nolice.

Prefminary First Production This dalasheet contains preiminary data, and
supplementary data will be published at a later date.
Fairchild Semiconductor reserves the right to make
changes at any time without notice in order to improve
design.

No Identification Needed Full Preduction This datasheel contains final specifications. Fairchild
Semiconductor reserves the right to make changes at
any time without notice in order 1o improve design.

Obsolete Not In Production This datasheet contains specifications on a product
that has been discontinued by Fairchild semiconductor.
The datasheel is printecd for reference information only.

Ree 112
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