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SECTION 4.2.4 DATA SHEETS
ZENER VOLTAGE REGULATOR DIODES — continued

Section 4.2.4.2 Surface Mounted — continued
SECTION 4.2.4.2.2 500 mW LEADLESS (DO-34 BODY SIZE)

’ MULTIPLE PACKAGE QUANTITY (MPQ)
DATA SHEETS REQUIREMENTS
Devices 3 Package Option Type No. Suffix
Genera! Data — 500 mW Leadiess Tape and Reel T1, T2(%)
BZVSEC2V4 thny BZV55C56 Taps and Reet 13, T4(l)
MLLASTS thru MILLAT717 NOTE 1. The aumters on he suftaes inciame e following:
MLL5221B|MUMLL52838 1. 7 Aael, Cuthode fosd toweed aprocket hole.

2. 7° Reef. Cathods ead sway from asrocst Mie.

3. 13" Rgel. Cuthode lead toward aprociiet hole
4. 13" Agel. Cainode 1aad away from sprockel hole
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MOTOROLA
SEMICONDUCTOR D
TECHNICAL DATA
: GENERAL
500 mW Leadless DO-34 Glass DATA
Zener Voltage Regulator Diodes 500 mW
GENERAL DATA APPLICABLE TO ALL SERIES IN m
LEADLESS
THIS GROUP DO-34
500 mW Hermetically Sealed
Glass Silicon Zener Diodes
: LEADLESS
Y. GLASS ZENER DIODES
Specification Features: 500 MILLIWATTS
» Compiete Voltage Range — 1.8 to 56 Volts 1.8-55 VOLTS
e Lsadless Package for Surface Mount Technology
* Double Siug Type Construction .
+ Metakungically Bonded Construction
« Oxido Passivated Dio
Mechanical Characteristics:
CASE: Double siug type, hermetically sesled giass
MAXIMUM LEAD TEMPERATURE FOR SOLDERING PURPOSES: 230°C, %
for 10 seconds
FINISH: All extemnal surfaces are corrosion resistant and readily solderable
POLARITY; Cathode indicated by color hand. When operated in zener mode, cathode
will be positive with respect to anode
uouunzgmp‘gsmon Any o °‘Zf§g'*’°
MAXIMUM RATINGS
Rsting Symbol Value Unit
DC Power Dissipation @ T, < 50°C . Po 600 mw
- Daerale above Ty = §0°C ! 33 mweC
4.2 Operating and Storage Junction Temperature Range T To Tug - 65 to -200 «C
- STEADY STATE POWER DERATING
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MOTOROLA SC (DIODES/OPTO)

GENERAL DATA — 500 mW LEADLESS DO-34

APPLICATION NOTE

 Since the actual voltage available from a given zener diode
s \amperature dependent, it is necessary to determine junc-
tion temperature under any set of cperating conditions in order
to calcylate its value. The foliowing procedure is recom-
manded:

Case Temperature, Tc, shouid be determined from:
To=6gaPp+ Ty

B¢, i8 the case-to-ambient thermal resistance (*C/W) and

Pp Is the power dissipation. The value for 8¢, will vary and

depends on the device mounting method. B¢, is generally

200°C/W for the various clips and tie points in common use
and for printed circuit board wiring.

The temperature of the case can glso be measured using a
thermocouple placed at the case end as close as posaible to
the tie point. The thermal mass connectad to the tie pointia nor-
mally large enough 80 that it will not significantly respond to
heat surges genarated in the diode as a resuit of pulsad opera-
fion once steady-stata conditions are achieved. Using the
measured value of Tg, the junction temperature may be deter-
mined by: -

AT ¢ is the increase in junction temperature above the cass
temperature and may be found by using:

ATy =8¢ Pp

For worst-case dasign. using expected limits of Iz, limis of

Ppand the extremes ot T {AT,) may be estimated. Changes in
voltage, V3, can then be found from:

AV =By AT,

vz, the zener voltage temperatura coefficient, 19 found from
Figures 3and 4.

Under high power-pulse operation, the zener voltage will
vary with time and may also be affected significantly by the
zener resistance. For besl reguiation, keep current excursions
as low as possible.

Sutge limitations are given in Figure 6. They are lower than
would be sxpected by consiiering only junction temperature,
as curent crowding effects cause temperatures 10 be 8x-
tremely high in smalt spots resulting in device degradation

Ty=Tc +ATye should the limits of Figure 6 ba exceaded.
TYPICAL CHARACTERISTICS
100K =% T 100 :
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o AT VaASSTATEDFOR
A S.0% UNITS (24 V-20 ) £
= ® v
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<0 X g 0 AT VaASSTATEDFOR =
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Figure 1. Typical Lsakage Current

Figure 2. Typical Leakage Current
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GENERAL DATA — 500 mW LEADLESS DO-34

a. Range for Unhis 10 12 Voits

-

b. Range for Units to 12 to 100 Voits
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Figure 3. Temperature Coefficionts
(-55°C 10 +150°C temperaiure range; 90% of the units are in the ranges indicated.)
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Figure 4. Effect of Zener Currant Figure 5. Typical CapaciHance
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GENERAL DATA — 500 mW LEADLESS DO-34
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Figure 7. Etfect of Zener Current Figure 8, Eftect of 2Zaner Voitage
on Zenar Iimpedance on Zener impedance
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Figure 8. Typlcal Forward Characteristics
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Figure 10. Zener Voltage versus Zener Current — Vz = 1 thru 18 Volts
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| GENERAL DATA — 500 mW LEADLESS DO-34
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Figure 11. Zener Voitage versus Zener Current — Vz = 15 thru 30 Volts
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Figure 12. Zener Voitage versus Zener Current — Vz = 30 thru 105 Volts
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~ BZV55C2V4 thru BZV55C56
y.
ELECTRICAL CHARACTERISTICS (V¢ = 0.9 V Max @ ¢ = 10 mA for all lypes)
Tener VoRege | ooy Zaner — Zone: Voltage | o Zener | TMOIVORMGS | L g ener
Vn (Voks) impedance e Vis (Voits} mpedance Yz (Voits} impudance
@ln=SmA Zee Loakage Bln=ImA Zen Clnn20mA Ze
"
(IIA* 1) ) Currant {Nota 1) (Ohms) Mo 1) (Ohme)
Type ®im = Wy Va ®lns | )
Nurmber Wom | Min | Mex | SmA ua  C veis | mea | Mex TmA Mim x| 20ma
BZVS5C2V4 24 | 22 28 100 50 1 17 21 600 26 32 S0
s2vsscavr 27 28 2.8 100 20 1 1.9 24 800 3 36 50
BZVSSCIVO a 28 32 '] 19 1 21 27 80D 39 38 50
HZVS5Cav3 33 a1 3.5 25 5 1 23 9 G600 36 4.2 €K
B2ZVesCave - 38 34 38 2 5 1 27 a3 00 39 45 40
BZvssCave as 7 41 90 3 1 2.9 35 800 41 4.7 30
BZVIXCAY3 43 4 4.8 |- o] 3 1 33 4 600 4.4 5.1 30
B2VSSCAV? AT 44 s 30 3 2 az 47 500 4.5 5.4 15
BZVS5CHV1 5.1 48 54 4] 2 2 a2 53 480 5 59 15
BZVSSCHVE 58 52 [} 4 ] 2 48 L] 400 52 6.3 10
BZVS6eCaVZ 62 58 X 10 3 4 1% ] 66 150 58 638 [
BZy35CevVe 68 6.4 7.2 15 4 4 63 72 80 64 T4 ]
BIVSSCTVS 1.5 7 79 17 1 5 %] 78 % 7 3 L
BIVSSCEV2 82 | 77 | &7 15 ar 5 78 87 80 rz as 6
BZVSSCV1 9.1 as 96 T 15 oS 1] 84 9.8 100 85 7 3
8Zvs5C10 10 24 106 20 02 7 e3 10.6 150 9.4 107 10
AZVSSCH L] 104 | 18 20 0.1 L] 0.2 ns 150 104 1na 10
BZVESCI12 12 14 127 25 o 8 n.e 12,7 150 na 128 10
B2vEeC13 13 124 4.1 X at 8 123 14 174 ®s 142 13
BZVESC 15 15 13,0 16.8 20 .06 10.5 1727 1585 200 139 18.7 20
BZVS5C16 1 | 153 | 7 «© 005 "2 152 17 200 15.4 172 20
'~ BZVS5C18 L] 164 18.1 45 0405 128 16.7 19 225 169 192 20
,ggmo 20 128 21.2 55 005 14 18.7 211 225 149 214 20
BC22 2 208 233 55 6.05 154 207 232 250 28 234 2%
BZVEEC24 24 2. 2568 E{] 0.05 1586 27 255 250 218 257 25
‘ I
Zges Below
Raiow Oy Below
V¥, Below Q> Vy Bulow 0.5 mA Vy, Below @l =
Olhn=2mA 2mA Q@ln=01mA {Note 2) @ by m 10 mi 10mA
B2V55C27 27 3.1 29 80 a.08 18.9 25 289 300 252 283 45
B2viSC0 a0 28 32 a 0.05 P4l 278 32 300 8.1 a4 £ ]
BZVSSC3) 33 3 35 a .05 221 08 kL) 3 311 3s.4 55
BZVSsCI8 34 k3 38 0 0.05 252 338 ae as0 341 384 60
BZVA5C30 » 3 4 130 0.05 273 »7 41 350 374 Nns n
B2VS5C43 43 L 48 150 0.05 0.1 ».7 48 375 40.1 455 80
BIVESCAT 47 44 %0 170 0.05 329 a7 LY 375 “ 50.5 N
H2ZVE5CS1 Jq 5 48 54 180 0.08 %7 47.6 54 400 48.1 546 100
BZVv55Cs8 56 52 80 200 Q.05 39.2 51.5% 60 425 52.1 60.8 110

NOTES: 1. Zoner yoRIQ8 ia cresscred With & pules WK culvert (i) spoied 1 sn smisent lemparaiure of 25°C.
2. The Zenet impedance, Z yy. for ihe 27 though 56 voli types ¢ tested &t 0.5 MA rather than the W61 Curment of D.1 MA used for V.
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MLL4678 thru MLL4717

Low level oxide passivated zener dicdes for appiications requiring axtremely low aperat-
ing cuirents, low leakage, and sharp breakdown voltage.
« Complete Voltage Range — 1.8 to 43 Volts
» Zener Yoltage Specified @ Iy = 50 pA
» Leadless Package for Surface Mount Tachnology
« Maximum Delta V7 Given from 10 to 100 pA

ELECTRICAL CHARACTERISTICS (T, = 25°C, V¢ = 0.9 V Max at i = 10 mA for all types)
Zener Voitage Maximum Test Maximum Maximun
Type' Vz @iz =560 A Reverse Current Voltage Zener Current |Voitage Changs|
Number __Voite_ - L Vi Volts fzu MA AV Volts
(Note 1) Nom (Note 5) Min Max {Note 3) (Note 2) (Note &)
MLL4678 18 1.7 149 75 1 120 D.7
MLL4879 2 1.3 2.1 6 1 10 0.7
MLL4880 2.2 208 2.31 4 1 100 0.75
MLL4681 24 228 252 2 1 95 o8
b MLL4682 27 2.585 2.835 3 1 90 0.85
"WMLL4683 3 245 3.15 a8 1 85 09
MLL4ES4 33 3.135 3.465 7.5 15 20 0.85
MLLA488S 36 342 478 7.5 2 75 0.95
Mii4686 3.9 3.705 4.086 5 2 70 0.97
MLL4687 : 4.3 4.085 4515 4 2 65 0.99
ML L4688 47 4.485 . 4835 10 3 60 0.99
MLL4689 5.1 4.045 5.355 10 3 55 097
MLL4820 5.6 §.32 5.88 10 4 50 0.96
MLL4691 62 . 5.8 651 10 5 45 095
4 MLL4602 68 6.46 714 10 51 a5 08
MLL4693 75 7125 7.875 10 57 ala 0.75
MLLABZ4 82 7.79 8.61 1 8.2 29 0.6
MLL46BS 87 265 9.135 1 6.6 274 0.1
MLL4696 8.1 BE45 9.555 1 6.9 26.2 0.08
MLL4&D7 - 10 85 10.5 1 76 248 0.1
MLL4838 n 10 45 155 0.05 84 216 0.1
MLLAGgY 12 1.4 128 0.05 8.1 20.4 0.12
MLL4700 13 1235 1365 0.05 9.4 19 013
< n MLL4701 14 13.3 147 0.05 106 . 175 014
+.L MLLATO2 15 1825 15.75 0.05 114 163 0.15
MLL4703 16 15.2 16.8 0.05 121 15.4 0.16
MLL4704 17 16.15 17.85 0.05 129 145 0.17
MLL4705 18 17.1 188 0.05 13.6 13.2 0.18
MLL&706 18 1B.05 19.95 0.05 144 12.5 019
MLL4TO7 20 g 21 0.01 15.2 19 0.2
MLLA708 22 209 231 0.01 167 108 0.22
" MLL4TO0D 24 22.8 252 Q.01 182 [X:) 0.24
MLLA710 25 2375 28.25 0.0 19 95 028
MLLA711 27 25.65 28.35 0.01 204 8.8 0.27
MLLE712 28 26.6 28.4 0.01 21.2 8.5 028
. MLL4713 30 285 315 0.01 228 7.9 0.3
¥ MULAT1L a3 31.35 3465 0.0 25 7.2 0.33
MLL4T1S 36 4.2 378 Q.01 27.3 66 0.36
MLL4716 38 37.05 40.95 0.01 296 6.1 0.09
MLL471T 43 4385 45.15 0.01 326 5% 043
NOTE 1. TOLERANCE AND YOLTAGE DESMINATION (Vy) NOTE & MAXIMUN YOLTAGE CHANGE (3V;)
The type nambers shawn have a standurd wlerance o xs%mm&nmmmrmw Voltage change i equal to he délerance Detween Ve ¥ T00 uA and vV & “0 A
NOTE 2. MAKIMUM ZERER CURRENT RATINGS {4} NOTE 5, TENER VOLTAGE (V7 MEASUASMENT
Maxmur, ere: curemt RIrgs are Dased on Masiw.am renet vottage of the indvdiel NOming ener voage is MeRswrad with (e device juncdon in ©~ernal equitr sm & tw
unity. . case byrperatum & 0°C 21°C
NOTE 3 REVERSE LEAKAGE CURRENT
Reveme leniage curents ae g and o Ve 25 5% e table
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MLL5221B thru MLL52638
ELECTRICAL CHARACTERISTICS (T, = 25°C uniess otherwise noted. Based on dc measurements at thermal equilibrium; case
temperatura maintained at 30 = 2°C, Vi = 0.9 Max @ ic = 10 mA for all fypes.)
Nomina!
Zanar Tost Max Reverse Max Zener Voltage
vz :ol:m Cinrent Max Zoner impedance Losknge G Temparaturs Coett
“Type No. Volts by 221 O Igr Zog Ol =0.25MA w @ vy, Byz (%/°C}
(Note 1) (Note 2) mA Ohma Ohms uA Voits {Note 3)
MLLE21B 24 20 a0 1200 100 [ -0.088
|| MLL52228 25 20 30 1250 100 1 -0.085
. MLL52238 2.7 20 30 1300 75 1 ~0.08
YMLLS224B 28 20 an 1400 75 1 -0.08
MLL52258 3 20 20 1600 50 1 -0.075
MLL52268 a3 20 28 1800 25 1 007
MLL5227B |- as 20 24 1700 15 1 0,065
MLLE228B 39 20 23 1900 10 1 ~0.06
MLL5220B 43 20 : 22 2000 5 1 +0.055
MLLS2308 47 20 19 1900 5 2 *=0.03
- MLL5291B 5.1 20 17 1800 5 2 +0.03
MLL52328 56 20 11 1800 5 3 +0.038
= MLL5233B [ 20 7 1600 5 35 +0.038
MLL5234B 6.2 20 7 1000 5 4 +0.048
MLL52358 6.8 20 5 750 3 s +D.05
MLL52368 75 20 6 600 3 6 +0.058
WMLL52378 8.2 b ) 500 3 65 +0.082
MLL52388 8.7 20 8 800 3 65 40.065
MLL52398 9.1 20 10 800 3 7 +0.068
MLL52408 10 20 17 800 3 8 40.075
MLL52418 3} 20 22 800 2 B4 +0.076
MLL5242B 12 20 30 600 1 9.1 +0.077
MLL5243B 13 €5 13 600 05 8.9 40,079
= MLLS244B 14 9 15 600 0.1 10 +0.082
MLLE2458 15 &5 16 600 0.1 1 +0.082
MLLE2468 18 78 17 800 0.1 12 +0.083
MLL52478 7 o 74 - 19 800 01 13 40,084
MLLS2488 18 7 21 600 0.1 14 +0.085
MLL52498 19 6.5 23 600 0.1 14 +0.086
MLL52508 20 6.2 25 600 0.1 15 +0.086
MLLS2518 22 56 29 600 0.1 7 +0.087
= MLLS2528 24 5.2 33 600 0.1 18 +0.088
MLL52538 25 5 35 600 0.1 19 40.089
F MLLE254B 27 46 41 600 0.1 21 +0.08
yMLLS2558 28 45 44 600 0.1 Al +0.091
MLL52568 30 4.2 49 600 0.1 23 +0.091
MLL52578 33 38 58 700 0.1 25 +0.092
MLL52588 | a6 34 70 700 0.1 27 +0.093
MLLS2598 39 32 ap 800 0.1 0 +0.094
MLLS260B 43 q . 83 800 0.1 33 +0.085
MLL5261B 47 27 105 1000 0.1 36 +0.095
MLL32628 51 25 125 1100 0.1 38 +0.096
ML 52638 56 - 22 150 130D 0.1 43 +0.098
toonBinusd)
=» Preferred part
{Bee Notes on the ICEOWNG pags)
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MLL52218B thru MLL5263B
N?)r;mm Duvice o with current ' cing voage
un‘h-nmn-mam. a2 the specified ambient lemparaturs.

NOTE 2. SECIAL BELECYIONS AVAILASLE:
Fo! INMONTANOR ON SPACIE SSISCHONE CONGACT YOI NEArmit MOIOIOIE repms areative.

NOTE 3. TEMPRRATURE COEPRCIENT fhe)
Tast for ot 2 s followa:
AlyaTSmA T, = mc,
T, = 126°C (MLLEZZ18 gwough MLLEDIZE).
. by = Aried |5y, Ty = 26°C.
Ty » 126°C (MLLER4SD #vough MLLADSSE).

NOTE 4. ZENER VOLTAGH (V) MEASUREMENT

dovice pnction

termpersturs of A0°C £1°C.
NOTE §. ZENER MAPEDANCE (2,) DERIVATION

L and I arw L] ags drop scroes the devios by the ac curent
applitad. The specifind Emis are far I{ac] = 0.1 x {de) with the ac irecquency = 1 jor.
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