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'POWER SWITCH

' RIGHT HAND
FUNCTION'SWITCH

[

. HI-AMP TEST_#
- FOOT BWITCH

WHITE TEST LGns ?',RED a BLLCK TEST LEADB

DT301A

__ DIODE TESTER RELEE
EEEEQE&AH;M PEGIFC'TIOI_‘ '

Honnn.'f.'--_,"."'nwnacla TRUAT i
JINPUT: 110V AC so so Hz, 6 Amp -

. LOW AMPERE TEST: . 50 HILLI“RHP

. HIGH AMPERE TEST: 25 AMPERE

- REVERSE LEAKAGE READING: S 0-1.999 MILLI*AMP g 5
- OUTPUT VOLTAGE: . 20.0, 50.0, 100.0 200. o voLTs
;_DIBPLAY: L Rl R  HIGH INTENSITY BRIGHTNEBS LED
- ' (3 & 1/2 DIGITS) '
rZ;HIGR AHP REMOTE CONTRDL*_. ~  DEAD MAN SWITCH TO PREVENT ELECTRICAL
s "l - ~ SHOCKS LEADS: ALL DETACHABLE
.;»3133, ~ HEIGHT 10.5%, WIDTH 7.5"
4 e e e 2 Pt L T ok DEPTR RN _
WEIGHT___ o e en e 16 LBS. | | '
'*_waRRlHTY TERM., ~~~ LIFETIME (For Transpa cuatomers
. R A . on record) _ . _ _
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e Tast Procadura; Reverseneakaga__4'
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  §; Tast Procadura.hwaianche (shut down,1  -; _ :.
b el 5 . _ “__v°1tﬂgﬁ Test . AH__   .5   

TYPicalReference~3¢hﬁmati°=.11“



DT301A REVERSE LEAKAGE TEST
FOR CONVENTIONAL RECTIFIERS (LIKE 1OSI)

DIE]DE UNDER.' o
TEST_ s

. SET SWITCHES #1 AND #8 TD UPPER PDSITIDN
2 SET SWITCH #3 TO 100 \/DLTS SRR

ING A POSITIVE DIODE:
* BLACK TEST LEAD TO THE STATDR

~ * RED TEST LEAD TO THE POSITIVE HEATSINK A

- IE IESTING A NEGATIVE DIODE:
% RED TEST LEAD T0 THE STATE]R

' ~ * BLACK TEST LEAD TO THE NEGATIVE HEATSINK

ME-TER -SHE]ULD READ 0040 MILLI- AMP DR LESS i T, Y



DTSOIA HIGH AMP TEST SET UP
(NO’I‘ FOR ' DIODE TRIO)

~ swITcHa2 |

. R . P - A .
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- [}
' " . .
5 ; : ;
L] & . I -
-
'
; '
' . -
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S DIDDE UNDER

TEST

'_1., SET SWITCHES #1 AND #2 0 THE BOTTOM POSITION.
‘2. CONNECT WHITE TEST LEADS ACROSS A DIODE CPOLARITY

o - OF DIODE DOES NOT MATTER) TLE
M _3 PRESS F'EIEJT SWITCH FDR MAXIMUM PERIDD DF' 8 TEI 5 SECDNDS

-~ FOOT SWITCH

 METER SH’DULDREADMVULTS R LESS FOR A ACCEPTABLE DIODE. SEa



 DT301A FORWARD VOLTAGE DROP

- SWITCH 3

| DIDDE UNDER
TEST

 _1'. SET SWITCH #1 T[Zl UP #a TD BDTTDM AND #3 TD
100 VOLTS, -

2 .'.--- IF W __mug (LIKE 10SD), CDNNECTING
- THE RED AND BLACK TEST LEAD ACROSS A DIDDE:

* IN ONE DIRECTION METER WILL READ THE FORWARD

VDLTAGE DROP CUP TO 1.1 VDLTS s ACCEPTABLE) R

% IN OTHER DIRECTION, METER WILL NOT CHANGE.
- IE. AVALANCHE DIODE <CS ALTERNATORS), CEINNECTING .
- THE RED AND BLACK TEST LEAD ACROSS A DIODE:

'- % IN ONE DIRECTION, METER WILL READ THE FORWARD
 VOLTAGE DROP CUP TO 11 VOLTS IS ACCEPTABLED.

* IN DTHER DIRECTIDN METER WILL READ BETWEEN

24 - 32 VDLTS FOR A ACCEPTABLE AVALANCHE AP

DIDDE
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B A '

- ESPECTION

Bex should 1nclude.:%

ahlﬂ (1) DT~301 Diode Tester' '.'.5- pAé. (2) Whlta test leads . :
ehéi (l) Anode test lead & probe (RED) - AS. (1) Instructlen manual f - 
'Aj. (1) Cathede test 1ead & probe (BLACK) o ' T RO

Plug the unlt 1ntc properly grcunded 110 120 volt 50 60 Hz AC
outlet e R eT - S . . e A

X Plug red test probeinz 1nto red receptacle marked “POSITIVE“';-.H:_wM
Plugiblack test prebe.ha 1nto black.receptacle marked “NEGATIVE" . ”g;w

Plug*whlte test leads134 lnto "HIGH AMP. DUTPUT" receptacles

| USE THIE TEST SEQUENCE TO VERIFY THhT YOUR TEST HACHINE IB TS
 OPERATING CORRECTLY BEFORE TESTING ANY DIODES. MAKE SURE THAT THE e

RED|AND BLACK TEST PRQBES ARE NOT IN CONTACT WITH.EACH OTHER.l__

;Set.the leftrhand power sw1tch and the rlght hand functlon SWltCh ,
- to the "UP" position. The reverse leakage light should turn an and-
e _.the dlgltal meter shculd.llght up and read 000. AT ERN |
B Set the rlght hand functlcn sw1tch to the ”DOWN" p051tion. The
- Avalanche/Forward light should turn on. Rotate the DC valtage , _. " e
~ range switch to 20, 50, 100 and 200 volts and the meter should read LR
- approximately 20.0, 50, 0, 100.0 and 199.0 volts respectively. -
- Readings may vary + 1 velt on 20 to 100 velts scale and —-5 valts
;gjen 200 volts scale. . L s - . .

_'jSet the 1eft hand power sw1tch and the rlght hand functlon swltch e
~ to the "DOWN" position. The Avalanche/Forward light should turn on
~and the meter should read approxlmately 000 volts. A fluctuatlon BRI

f_of 1001 to .010 is ok._;a 

; Always hold tast prebes by the insulated handles..f!-“L
~ Never touch probe tips, as high voltage is present during

~ certain tests. Persons with pacemakers, heart conditions or =
‘other neurological conditions are cautloned to use care when -

; cperatlng thls test equlpment. T



-3 K dlode is a semlconductar dev1ce that has numerous applicatlons ih '

 __ automotive electronlcs, including alternators, regulators, computers
~ and control networks. Various types of diodes are used in these

~ applications entail: switc

. ””‘app1ioationa and range from small signal switching diodes to hlgh power_f

 rectifiers with power ratlngs of up to 150 amperes. Some diode
hing, zener, ‘rectifler and inductor

| suppression. Zener diodes range from low‘power and low voltageto hlgh'f
‘ ,gpower and high voltage. .~. ; : S . £

'  gThe rectlfler varlety starts W1th conventlonal semlconductor technology'

~ that is ideal for three phase rectifiers in alternators. These

rectifiers feature slow switching with fair eff1c1ency and competltlve  ;. .
pricing that reflects the high volume appllcatlons‘. ‘As diodes advance

~in performance such as higher switching speed to galn rectification

 ; eff1c1ency price also increases correspondingly. The Schottky diode -",
is next in rectification efficiency and it is unique. in that the '

- forward voltage drop at maximum current (up to 85 amps.): is only 6 5A

;e .vc1ts.. However, the price is 31gn1f1cantly higher and major drawback.
~ is the reduced break-down voltage. This type of diode is found in
~ emergency vehlcles where less heat and hlgher fleld performance 15
'lu;crltlcal_ . - | - R | _ |

°2 ¥Recently, the Avalanohe dlode-has surfaces for the cs alternator seriesﬁ
. from General Motors. The Avalanche diode functions to rectify the
stator output and llmlt transient voltagea that exceeds twenty-six

a _ vo1ts (26v). Caution is recommended to limit the leakage test'voltage  ”"ﬁ'

~ to 20 volts on this t{ pe of dlode.because at 26 volts the diode will
o

- conduct backwards.

- in recent applications. The heatSLnk and soldering process greatly <

~ determines the rectification capability of these parts. Over the years -
- ultrasonic welding has resulted in a better fleld performance as . 5
?z«;eV1dent by the Delco 1OSI and 2731 reotlflers_ e _

DIODE EQB!LBELEQLE@@EiTﬁg[jQCI

-' Forward,vo1tage drop is the amount of voltage consumed by the dlode

 when it is turned on. An excessive voltage drop results in a decrease

~in the output of an alternator and an indication that a diode is in a  }"
- weakened or damaged state. Figure 1. shows a Voltage-Current LV=1) . |

vcharacterlstlcs of a diode in a conductlng mode. Observe that as B
- current is increased the forward voltage 1s increased until it reached .
~ .approximately one volt nominal. For instance a 25 ampere diode in a

-10SI Delco alternator, reached 1.2 volts maXLmum forward voltage erP'

~ at 25 amperes.

aMpPs. 15

4 g Voltaga Drop egrrecai ;rggeﬂ?_e ~ 1 —
- (Fig. 1) 3 '

ST . ITANECE umnﬁﬁﬁnof e e
Q'-l”“2 1 4 | S
e VOL'I'S S oy v VTS CURRENT_ _nﬂw__ R W .

| 2

de chips and buttons are becoming more prevalent LTy

0 At anps @ T e S



_.E___ ROCEDUR .,_I.G_Fi M_EM Q_R.ELR.. EQILM__ DROP _Ln___ot for ;

v'l.Set the left hand Pawer SWltCh down te the ngh Amp Forward :"‘
PR _Vcaltage pos:LtJ.on. I T L B A gmw cl%w

"2.Set the ri ght hand Functlen sw1tch down te the :'---_.ﬁg Téﬂﬂ?
?_;; Avalanche/Forward Voltage p951t10n. e ety .@tr{‘;~f-;

3. Connect the whlte test leads (for hlgh amp test only) to the
- left hand high amp. receptacles of tester. Attach the white
~ test leads across each diode if separate or when testing £
- diodes in a rectifier bridge use the stater connection and the
irespectlve positive or negative heatsink. Test each stator
- connection and both heatsinks. It makes ne difference whlch
- lead goes to the cathode or anode as the white leads are |
 carrying AC veltage when this test is belng made.
-~ When testlng output diodes of a rectifier bridge do not tcuch
- across any dlede trloa that mlght b;.presen; en ;_9 u;leﬁﬂﬁk_

g .:
e !- B teT T - ]
L L - e
LS THC L * e '-!"
: 1 g - : - .'

'“ v -;. B l.-- f

L gk

T it . = S L A T
il L ? ri EEAA !

' 14;’fRemove yaur hands from the test cllps end then press the foet

B S;e At ‘this polnt aPproxlmately 25 amperes is applled to the dlode
. and the meter will indicate the Forward Voltage Drop. Since
. the diode Forward Voltage Drop is a function of Forward -
- . Current, a voltage dreop of 1.2 volts is typical for a 25 -
~°.  ampere rectlfler diode when the high amp test descrlhed above
e 15 used._ See page 6 for more lnformation._f ~

%+ NOTE: If the diode is not rated for at least 25 amperes, or if
- the diode does not have proper heat51nk1ng, prolonged testlng
- 'w111 result 1n damage.;   e , AT

 --  ##rfCRITICAL CGMMENT.. Due to the large varlety of heatsxnks it”is e
'l»f a‘d1ff1cu1t to establish a definite test time limit before damage ST
 occurs. Hence we recommend a five (5) second test tlme R o ,

1nterva1 --25 amperes 15 a very strlngent test

-6 An epen dlode wlll not glve any readout on thls dlgltal meter.'_'t'

Tk }7;f)A'sherted dlede wxll turn on the shert clrcult llght and the'": a
e g meter wlll read +0. 00 I D S S N o IS r

”'1;'Set the left hand power switch "UP" to the ﬁ -'
o * Avalanche/Furward/Leakage pasxtlon.n-g- y_.~+

2. Set the right hand function switch “DOWN" tO the
“"-_Avalanche/Forward Voltage po31t1on.;_.« o Fr g e s A

-"  3; Connect the black.test probe to the cathode of the diode.* on
' a trlo dlode the cathede 1s the end Wlth the Sleer colored :



. , = . fi.f 4 .

*.f”wfff4: connect the red test probe to the anode of the dlode_ Bo el
. ' *(anode is the posxtxve 51de and the cathode 1s the negatlve

~side of a dlode ) o . £roet= I v Yy

%:'"_ ~'[5,W1th a good diode the meter w1ll 1nd1cate approxlmately'o. 6 -
- volts for Forward Voltage. , . _ PRI Pax =,

_,_l 7}§_5<W1th an open dlode the dlsplay w111 not change; but contlnue |
. '*7.. to read the voltage range selected on the dlgltal meter._

e A.shorted dlode wlll cause the short c1rcu1t 11ght to turn 0“- .

:“].and the meter wlll read +O 00. _ 

‘f? xceesrve 1eakage 1n a dlode results in battery drain and Ls an

’-findication of a faulty diode. Reverse leakage is current that leaks
through the diode junction in the reverse direction. In some integral '

- regulated alternators with too much leakage'W1ll cause the regulator to;__%

~-turn on and draln the battery

""”}_;.;lyf;Set the left hand power ethch up to Avalanche/Forward/Leakage,j
-,;1  7f;Pos1tion.,=W7 el SR L T e

‘  " 7_f2;,TSet the right hand functlon sw1tch'up to the,"Reverse Leakage 3 "'7

..[gCurrent" p051tlon.:

ﬂ  3i-,connect the red test probe to oathode of diode-(cathodeis-.”

ﬂ -4.Connect the black.test lead to anode of dlode‘ (anode 1s Pos ) ”l

5. Set the voltage range selector to proper dlode voltage ratlng e

"”*idposition. (refer to lnformation listed on page 6).

a ; 6;“ The meter Wlll 1nd1oate reverse leakage of dlode 1n mllll“amp o
1 mzlllwamp (MAJ o 001 Amp. or'l/looo of oue amp-,

'   The DT-3OLA tester will deteot maximum reverse Ieakage current of 2

'ff;malll-amps. " The meter WIll lndlcate +1 for leakage above 2 MA ando 
-%; a1so shorted dlodes._ b B . - - - Ly 1T

| ses page ¢ thru e for more information
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n  Avalanche diodes are used to suppress tran51ents in the automotlve

~ system. These devices operate in the forward mode as standard

 rectifiers and as zener diodes in the reverse mode. They pratect

cnm§utar electronics from over-voltage transient spike cmndltlans.  Thef [ 1

anche/zener diodes follow the sama V~I characteristics of a
fcanventlonal diode (flq..l) in the forward biased condition. In the

__reversed biased condltlon, the diode does not conduct until a 1arge e

spike exceeds the critical avalanche/zener voltage and.then the dlode'
lj canduct as shewn in Flgure 2. . . L SR A *

Loa

I"' "7p  R _.  . . ﬁbrm‘1 ra¢tifidatian Stlfé:g f-

F H . o K
. 4 . N . ..
. e .-_ . i 1 ’ ...'II 1 }
E . ) ra. ' L
i :ox L
H h - o
o ‘ - . -

:FOrward~Current;_

24V I

;”yqlts w 3
32V _ o -

?;Re?ErSé“Current]

Reversa Blas

QForward_Bias'l_

_ Lhnarmal eanductian statc in
~ response to high voltaga
transiunts.,;_-.- gL .

| 1;' Set left hand power switch up to Avalanche/Forward/Leakage
' 'uapasltlcn. ;- L TR PR o o - .

2. Set the right hand functlon SWltCh down to "Avalanche/Forward”fijU 

voltage posxtion,g;,,_.

-*'?‘..3.Connect the red test prabe ta cathode of diode. (cathcde 1s O

Neg.).u;-

 4;connect the black test Probe to the anode of dlade~_(anode 13 f   i

~ Pes.) RN T IS A R
' 5._Set the'valtage selector switch to 50 volts. j ” nae
| G*Themeter w1ll 1nd1cate 24*32 volts for a good avalanche .
_ '._d10de._' . : o ST AT B Ny o, Beeme e e
: " See page 6 thru 8 for more information

- jp~ while charging the battery.

oo . . . ' " ; . ~ 2 = . - . o
. o ; _ , : . ; :
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T a0 : " " e - et Pt LI T Tl = _;-J o e a e L I I I I e L - | RPE T Aty [P et R PR Ly S
T e T T TR :i: S A R L N e s R L B R LU AR, et L :F.“':'.' Foa o ERRS ey g
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. 3 Y i : ] . it 2 . . : a



  The fGllGWlng data 15 prov1ded as a sample gulde for your use.-

- Information can also be found in Motorola's Rectifier Data bOOk'(IQBB

~ issue, Rev 3).

Users are at liberty to set their own acceptance test

'ERAL INFORMATION R A P NI N S I L F e B g e Bl nB e b e T

- parameters when'uSLng the DT-BOlA tester and are testlng known gOOd Orf i-7 

- new ledes. ne
: MAX. REVERSE
o ~ LEAKAGE IN -. -' -
o et e, TN et T MILLI-AMPS AT me Fonwm
.t . VOLTAGE SETTING ON ~ VOLTAGE
‘v'QLQEQiBOEELEEEEEB,.~%’__-;. ./ TESTER N _,_;'   {vorLT)

;IN4004 MOTOROLA

) v ) S e i e , o ! S ] - L el L. T ; 2 : > ; . . T e F ] Sy L . .. i i R R G n b . . T
: > 1 . - d - E . . . iy . ey LN rroom i Tl y bt o H f : . - ; L [P : - AL e ey TR o R : . P B

. = 2 : B N 'I . ..I|-' 5 .:.-' ' . B T I'.'| 3 _' B 5 - T o SaEr o B :'I- £a. 2 : LA bt B T -\,'E":.r F r I' ; -:"n. oAl -\.- Fy & : -_ 3 EI b o i.!'l-. SRty "'.u- I"‘:.'!ll 2 1, - i LS * -‘.H.'l ! ._.:"' e -I:rl_: ..:‘:_ L] LT Jr\- L .'.--I L. oo ."' s p AT B i 11'?1-,:.,
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; i } : , g T SR S S ZE g i : : il : R L] G el iy padid : O o PR Pres e e o] e el gl I e LT
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%*;APPLICATIONSJ

MR2501 MOTOROLA 0.1 @ 100V 1.1V @ 25 AMPS

- 100V,. 25A (10 SI
”APPLICATIONS)

- DELCO 1QSI

. MBR7535 MOTOROLA AN 120 @ 20V o 6 @ 25 AMPS
- 200V, 75A ,;4' *SCHOTTKY DIODES LEAK , | v
- (SCHOTTKY. DIODE) 'MORE THAN ANY OTHER TYPE a

MR1122 MOTOROLA  -'_-1.5@200Vﬁ_r‘I;GV@2SAMPs.-_"" '
200V, SLB0A . e T Giace Tl ol R e e 2ok

'"__DELcO SODN

.;‘Nmnsozo MOTOROLA -_ -,;;-~4,fo,z_@ 20Ov_p~,*«**  1.15v-@jz5;Anps e

200V, 150A ,“”_;:h _u¢# nabch e £ ks it AR sl e et :

o LEECE NEVILLE A T LT
4:MR254O MOTOROLA . 0.0002 @ 20v  1.05 @ 25 aMPS
©35A & 50A AVALANCHE -V:%=f“? R T Y R e R S T I -

. DIODE CS144, c3130 & o

~~  ¢3121 T B o

" NOTE: THE DIODE IS TO BE CONSIDERED GOOD & REOSABLE IF DIGITAL METER.
?- “INDIcATE3 APPROXIMATIONS GIVEN OR LOWER.A' €__,_, Tt S



 LOW AMP FORWARD VOLTAGE DROP TEST
© (FOR DIODE TRIOS ONLY, DO NOT USE HIGH AMP TEST ON DIODE TRIOS)

CANODE + 7y CATHOE =

5 i a3 S Bt g P

~ DELCO nsur,rnxa'j _  -

... E | -

I \.5*1'" e .
~  FORBIAS . . o a . . , 4
- *DIRECTION OF CURRENT FLOW = anode and black on cathode.

O WMITETTNy WHITEy

5w stop feoon

- Wi~ BUTTON  wire< TYPE® ~ wite” TYPE  5/16" TIN CAN

 WHITE \

 WMITEREA.
POS. DIODE

108 TYPE RECTIFIER P
_f;  _   6 DIODES i Lo h -.   ,;   B .  1 p _

I .3 &
e R RO T, ¢ e gl

. Use 2 white wires across diode. White = //
. wires carry AC voltage so it does not = wiEowy/
~ matter which test lead goes across the = Hearsik’

'~ anode & cathode for this test omly.
~ The diode will block the AC voltage in
~ one direction and conduct in the other

- direction. When the diode conducts in
~ the forward bias directipn the meter will

‘give the forward voltage drop. -

For this test red and black leads
are across the diode. Place red on %'

~ 1/2% PRESS



“EEEBA_ _EE____ILQH

-{hj EnIGH@chTAGE REVERSE LEthGE TEST (Tast for reversa leakage
-4; :5,by usin high vultaqe nc 1n raversa dxrection to that of

‘-7Forward blas is the dlrectlan a gcod dlode wlll canduct

..;».   “current as done in the forward voltage drop test. "Reverse
| ~ Bias" is the direction a goad diode will block current flow.

.~ Therefore, the least amount of current leakage in the raverse'»

~ direction or "Reverse Bias" the better the dlode. Zero
~ leakage is most desirable. See page 6 for max. amount of

_7leakage allowable at the glven voltaga acrass a dlode 1n the  
reverse direction.. .

fr*  *To test a diode foruleakage place the black 1ead on the

- anode and the red lead on the cathode (anode is pos. and =

. cathode 1s negq.). "Also, remember that the diode conducts when

~ a pos. voltage is on the anode and neg. voltage on the =
- cathode. That is why we place a red test lead to neg¢*and a

B  - b1ack'test lead to pos. when we are checklng for leakage AT
"_  the reverse dlrectlon._i;-... - _ SR TR SRS s D

Test #1 _ 'f._ AL
Black.Test Lead

Test #2
Black Test Lead

Positlve Heatsink/ 10 ST TYPE
o .,,._”,__._;q. "Rectifier ot o
Neg. Ground



¥]pfanode

Typical Ractifiars and Heatslnks for rafhrencawof anoda and cathode

(*Nate'Asterlsk denotes stator connectlon.j Anode for Pas. heatslnk

and cathade far Neg heat51nk)
.

~ * = cathode

|  f -L£ece Nev1lle Pos.---- f1    g BB L M Hitachi Rectifier
an (reversa for Neg H S ) ,;iq;_;  * ; g“ * .-.e~;;' '  i_ - w/Trioj;we

. schematic #3  Schematic #1

Neg Heat51nk RO D SRR S TR S S TN Heatsink; ;1 

anode - - _, ? . e e _f[.;vg. ,; _rj_'_;¢; fcgj1; cathade

DelcotRem

~ Delco Rem
- Schematic

Pos.-'HeatSink7“"

cathnda    1f3f - 'ff'* f f '}77*';;7fj77“ e Neg., Heatslnk-

.CSlBO-Avalancha dlodes,__ I CSl44-AvalanChe dlades_ -



25 SI Pos..
Delao.Remy

“- {reverse for Neg. heatsmnk) F,f;_j“ ' IAR Ford Rectlfer
';_Schematlc_ SLEE e T T LT . Scha-atic $2.

-cathode '

2 E ' £ o _. .
= X % ;
[ d ; P o 1 3 -I- ' " gl .
; -". T P N O e e P bl .' Ly -t ey
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f 3. - IE IESTING A P

DT30 14 REVERSE LEAKAGE TEST |
FOR AVALANCHE DIODE (cs ALTERNATORS)

{ DIDDE UNDER."' S A
‘ JTEST.

| 1 SET SWITCHES #1 AND #8 TD UPPER PDSITIDN v
8 SET SWITCH #3 Tl 20 VOLTS. T
ITIVE DIODE:

% BLACK TEST LEAD TO THE STATDR

% RED TEST LEAD TO HEATSINK.

o E -- IE TESTING A NEGATIVE DIODE:

% RED TEST LEAD TO THE STATDR
¥ BLACK TEST LEAD TEI HEATSINK

5 'METER SHDULD READ 0001 MILJ_I AMP EIR LESS. L



