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HIGH-EFFICIENCY DEVICE RESEARCH
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TABLE 1

Summary of measured parameters at 28° C, (no AR coating). The cells have

area A = 4 cm2 and thickness of about 210 t 10 um except for cell 2N which was

330 um thick. The results are the average values from 10-20 cells.

/ . ,

Base Hack Voc ISCR(X>0.6um) L S
Cell type contact (mY) (mA) (um) (cm/s)

IP p ohmic 573 63 310-350
2P p BSF 574 64 310-350 4.2x104-Sx104
5P p poly-Si 583 67.7 310-350 1100-1500

BSF

IN n ohmic 566 62.7 190-250
2N _ BSF 565 65.2 190-250 700-1000

5N n poly-Si 591 65.5 190-250 100-160
BSF
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i Fig.4(a) Electroniccircuitused in the SCCDmethod. The switchingtime of
I the powerMOSFETis lessthan 100 nsec.
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i, Fig. 4(b) Schematicillustrationof the current decay displayedon a log
scale.
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HIGH-EFFICIENCY DEVICE RESEARCH

FUTURE _ ONGOINBI HD POLY

CONTACT

I . ONE AODITIONAL RUN COMPLETED,

*P--BA_E.p=C_.I_N_-m9 F'Z St. B mll

=L (expected) "_30c)#m,L (got) =125#m

PROCESS NOT UNDER CONTROL

o 5L IGHT ]HPROVE_IENTB ( Z , V 9RSR)

rationales SHOW BSF ACTION FOR

2. PRESENT RUN

I F'--BASE, P= (). 3_cm, FZ , 14 mi 1 s,

IF'OI_Y UNDEr; _RZD LINES

B _ti on&l _- REF'LZ%CE_ T_J_J_IEL OY _OE

IDEA. AREAL INHCJMOSENEITY $ .'.

VOlT

3. NEAR FUTURE RLJNS

USE THIN (. 150#m) BASES OF

p_(). l_cm... CON'rACT BACk_ BY HD 1

POLY... INTERLEAVE FRONT WITH

OXIDE AND F'OLY/ME-rf_L CONTACT.

4. PREDICTIONS OF MAX t_

IF USE ABC]VE SCHEME, AND ASSUME

EADIAIIVE AlxI[) AUGER PROCESSES

CONTROl_ "r , _1 _ 23"A... SAEI. TR

OPL--E_56289- 84 -1 . . . RESIJLTS BASED !

ON NLIMBERS FOR S IN VU GRAPHS TO

FOLLOW.
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d_s_r_ 1_t'_ i on :

SF'EC IAL_ FEST STRUCTURES

CI4EM. -:.'_" _ I'RUC_" T _-_ EL EC TR I CAL

DIETERM I NE S AT INTERFACE

HD F'OLY I S Si • As

t ND INTERFAC IAL (_X IDE

CVD F'OLY AT 67()°C

es_ll ts: 2 MECHANISMS

1 ,) LOW Jut t NTERFACE RE_ t ON_ 1 ('-)0, A

• D (inter Face) _ (). (---)5 cm2/s

• L (x nter face _ 1C),nA
P

• LSral n sl ze < 4C:.l_-_ or amorph.

2) _OW--HI JCT IF N (I ow) { lO_=/cc

IF N_I()_ _/cc , S__--<15 cm/s

"'F N>l¢)_m/cccN (EFF) . S'_I,O()(-) c'm/s

!
Impl ications: HD F'OLY CAlM CUT

F'ECOMB I'NAT I ON LOS_3 AT BOTH F" F_ 0 I_ I"

AND BAC I-: SURFACES
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HIGH-EFFICIENCY DEVICE RESEARCH

! "l| ) FL)LY MECHANISMS= i .EY IDEAS
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F-I [_,F,_ D "1" __ SEF'ARATE S AND _. 8,

HERE USE THIN (0. S#m) N--EPI .

LOW DOPING (I0==/c¢) ON O.O& Ncm

P- TYr-E SUBSTRATE.

i SAMPLES= METAL/POLY/N--EPI /P+

CONtROL.S: METAL/N--EF'I /F'+

TF_ICKNESS OF N--EPI VARIED.

VARIOUS TYPES OF 1500A POLY

AND HEAT TREATMENTS STUDIED WITH :_

TEM AND SIMS TO REVEAl_ STRUCTt_RE

AND C;HEMISTRY

EI._ECTIR I CAL MEASURE.";MENT:=_ V8. -r

AI',I l.) V TO SF-I-'ARATE- T I--IE (.'-:I JRRE NT
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HIGH-EFFICIENCY DEVICE RESEARCH
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HIGH-EFF;CIENCY DEVICE RESEARCH

TABLE !

Summary of heat treatments and electrical measurements. Heat treatments for poly-
: silicon contacts were performed in argon. Electrical measurements were done at

25°C.

CONTACT DEVICE HEAT Jpo Spmax

TREATMENT (lO-13A/cm2) (cm/sec)

Undoped IE none (5.8 t 0.4) x 103 - 106

Polysilicon IF 800°C, 64 hrs (5.5 t 0.5) x 103 -106

!

(1500 A) IG 900°C, 5 min (5.5 t 0.5) x 103 ~ 106 i

tl

In-situ IA nor,e 7 t 0.3 175

Doped IB 800°C, 64 hrs 10 i 1.5 250

Polysilicon 1C go0°c, 5 min 6.6 t 0.5 175

(1500 A) ID 900°C, 15 min 6.5 t 0.3 165

2BE I000°C, 15 min 6 t 0.5 165

Bilayer: II none (4.2t 0.2) x 103 - 106

1500 A undoped + IJ 800°C, 64 hrs 4.9 t 0.6 175

1000 A in-situ IK 900°C, 15 min (4.2 t 0.2) x 103 ~ 106

doped IL 850°C, 14 hrs 5.2 i 0.6 180

2BA 750°C, 8 hrs (4.0 t 0.3) x 103 ~ 106

Metal 450°C, 20 min (5 t I) x 103 - 106

Reference
m
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