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VISHAY. ESH2PB, ESH2PC & ESH2PD
Vishay General Semiconductor

High Current Density Surface Mount Ultrafast Rectifiers

FEATURES
* Very low profile - typical height of 1.0 mm

eSMP™ Series

¢ I|deal for automated placement RoHS
¢ Glass passivated chip junction COMPLIANT
* Ultrafast recovery times for high frequency  “Foep

e Low forward voltage drop, low power loss __—~_

* Low thermal resistance G

e Meets MSL level 1 per J-STD-020, LF maximum
peak of 260 °C

* AEC-Q101 qualified

e Compliant to RoHS directive 2002/95/EC and in
accordance to WEEE 2002/96/EC

* Halogen-free according to IEC 61249-2-21

DO-220AA (SMP)

definition
PRIMARY CHARACTERISTICS ¢ Find out more about Vishay’s Automotive Grade
Iy 50A Product requirements at:
& www.vishay.com/applications
VRRM 100 V, 150 V, 200 V

ter 25ns MECHANICAL DATA

Veatlg=2A 075V Case: DO-220AA (SMP)
T, max. 175°C Molding compound meets UL 94 V-0 flammability

rating.

Base P/N-M3 - halogen-free and RoHS compliant,

commercial grade .
TYPICAL APPLICATIONS Base P/NHM3 - halogen-free and RoHS compliant,
E . d tificati qf heeling f automotive grade
oruse in S(_ecor_1 ary rectification and ireewneefing for Terminals: Matte tin plated leads, solderable per
ultrafast switching speeds of ac-to-ac and dc-to-dc J-STD-002 and JESD 22-B102

converters in high temperature conditions for both M3 suffix meets JESD 201 class 1A whisker test, HM3
consumer and automotive applications. suffix meets JESD 201 class 2 whisker test

Polarity: Color band denotes cathode end

MAXIMUM RATINGS (T, = 25 °C unless otherwise noted)

PARAMETER SYMBOL ESH2PB ESH2PC ESH2PD UNIT
Device marking code P2B P2C P2D

Maximum repetitive peak reverse voltage VRRM 100 150 200 \
Maximum average forward rectified current (fig. 1) IFav) 2.0 A
Peak forward surge current 10 ms single half sine-wave I 50 A
superimposed on rated load FSM

Operating junction and storage temperature range Ty, Tsta -55t0+ 175 °C

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

PARAMETER TEST CONDITIONS SYMBOL TYP. MAX. UNIT
Maximum instantaneous le=2A Ty=25°C Vv 0.90 0.98 v
forward voltage F= T;=125°C F 0.75 0.82
; @ Ty=25°C 0.2 1.0
Maximum reverse current Rated Vg T)=125°C IR 126 o5 MA
Maximum reverse recovery time | I[r=05A,Ig=1A I, =025A tey - 25 ns
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New Product

ESH2PB, ESH2PC & ESH2PD
Vishay General Semiconductor

ELECTRICAL CHARACTERISTICS (T, = 25 °C unless otherwise noted)
PARAMETER TEST CONDITIONS SYMBOL TYP. MAX. UNIT
. . - 25
Typical reverse recovery time Ig= 1;0 A, VR=30V, T,=25°C tyr ; 35 ns
dl/dt = 50 A/us, _ o
; =10 % | Ty=100°C _ 10
Typical stored charge r=10% Igy Qp i 15 nC
Typical junction capacitance 4.0V, 1 MHz Cy - 25 pF
Notes:

() Pulse test: 300 us pulse width, 1 % duty cycle
(@) Pulse test: Pulse width < 40 ms

THERMAL CHARACTERISTICS (T = 25 °C unless otherwise noted)
PARAMETER SYMBOL ESH2PB ‘ ESH2PC ESH2PD UNIT
Roua 80
Typical thermal resistance (") ReuL 15 °C/W
Rouc 22
Note:

(") Thermal resistance from junction to ambient and junction to lead mounted on P.C.B. with 6.0 mm x 6.0 mm copper pad areas. ReyL is measured
at the terminal of cathode band. Ry is measured at the top center of the body

ORDERING INFORMATION (Example)

PREFERRED P/N UNIT WEIGHT (9) PREFERRED PACKAGE CODE BASE QUANTITY DELIVERY MODE

ESH2PB-M3/84A 0.024 84A 3000 7" diameter plastic tape and reel

ESH2PB-M3/85A 0.024 85A 10 000 13" diameter plastic tape and reel

ESH2PBHM3/84A (1) 0.024 84A 3000 7" diameter plastic tape and reel

ESH2PBHM3/85A (1) 0.024 85A 10 000 13" diameter plastic tape and reel
Note:

(1) Automotive grade

RATINGS AND CHARACTERISTICS CURVES
(Tp =25 °C unless otherwise noted)
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Figure 1. Forward Current Derating Curve Figure 2. Maximum Non-Repetitive Peak Forward Surge Current
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ESH2PB, ESH2PC & ESH2PD

Vishay General Semiconductor
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Figure 4. Typical Reverse Leakage Characteristics
PACKAGE OUTLINE DIMENSIONS in inches (millimeters)
DO-220AA (SMP)
—»|  |=— 0.012(0.30) REF.
ﬁCathode Band ‘ \ (0.30)
— |
oosoere || M | oossgen | ~O | [ Tooewsn
0.074 (1.88) 0.041 (1.05) o) 0.024 (0.61)
0.142 (3.61) 1 . 0108(260) _| N . 0032(0.80)
0.126 (3.19) 0.087 (2.20) 0.016 (0.40)
0.158 (4.00)
0.146 (3.70)
0.025 0.030
‘ 0.105 ,(0.635) (0.762)
(2.67)
0.013 (0.35) I
0.004 (0.10) 0.045 (1.15)
¢ 0.033 (0.85) T
1 o0 _ | _ . . | 1 . |_ oos0
¥ [ 0.012(0:30) 0.018 (0.45) »‘ l._ (2.54) (1.27)
0.000 (0.00) 0.006 (0.15) ¥
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Legal Disclaimer Notice
Vishay

Disclaimer

All product specifications and data are subject to change without notice.

Vishay Intertechnology, Inc., its affiliates, agents, and employees, and all persons acting on its or their behalf
(collectively, “Vishay”), disclaim any and all liability for any errors, inaccuracies or incompleteness contained herein
or in any other disclosure relating to any product.

Vishay disclaims any and all liability arising out of the use or application of any product described herein or of any
information provided herein to the maximum extent permitted by law. The product specifications do not expand or
otherwise modify Vishay’s terms and conditions of purchase, including but not limited to the warranty expressed
therein, which apply to these products.

No license, express or implied, by estoppel or otherwise, to any intellectual property rights is granted by this
document or by any conduct of Vishay.

The products shown herein are not designed for use in medical, life-saving, or life-sustaining applications unless
otherwise expressly indicated. Customers using or selling Vishay products not expressly indicated for use in such
applications do so entirely at their own risk and agree to fully indemnify Vishay for any damages arising or resulting
from such use or sale. Please contact authorized Vishay personnel to obtain written terms and conditions regarding
products designed for such applications.

Product names and markings noted herein may be trademarks of their respective owners.

Document Number: 91000 www.vishay.com
Revision: 18-Jul-08 1



Packaging Information

Vishay General Semiconductor

Packaging Information

PACKAGING ORDERING CODE

ANTI-STATIC PREFERRED
PACKAGE CODE | PACKAGE CODE PACKAGING DESCRIPTION
51 P Bulk
52, 52T P DO-214/215AA (SMB), 12 mm tape, 7" diameter plastic reel
2A Horizontal ammo pack (metric) or specified box height
2C DO-214/215AA (SMB), 12 mm tape, 7" diameter paper reel
2D P DO-218AB (SM5-8A), 24 mm tape, 13" diameter plastic reel, anode towards sprocket hole
2E P DO-218AB (SM5-8A), 24 mm tape, 13" diameter plastic reel, cathode towards sprocket hole
2G DO-214AC (SMA), 12 mm tape, 7" diameter paper reel
2KA DO-214BA (GF1), 12 mm tape, 7" diameter paper reel
2M Tube packaging for 5KP/6KA type lead formed components
53 26 mm horizontal taping and ammo box packaging
54 P 52.4 mm horizontal tape, 13" diameter paper reel class |
4E Euroform, reel cathode first off reel non lead coated
4F Euroform, ammo pack, cathode first out of box non lead coated
4G Euroform, reel cathode last off reel non lead coated
4H Euroform, ammo pack, cathode last out of box non lead coated
55 DO-214/215AA (SMB), 12 mm tape, 13" diameter paper reel
5A, 5AT P DO-214AC (SMA), 12 mm tape, 13" diameter plastic reel
5B, 5BT P DO-214/215AA (SMB), 12 mm tape, 13" diameter plastic reel
5CA P DO-214BA (GF1), 12 mm tape, 13" diameter plastic reel
56 Avisert, cathode up, cathode first off reel
57T P DO-214/215AB (SMC), 16 mm tape, 7" diameter plastic reel
58 Avisert, cathode up, cathode first out of ammo pack
59 DO-214/215AB (SMC), 16 mm tape, 13" diameter paper reel
9AT P DO-214/215AB (SMC), 16 mm tape, 13" diameter plastic reel
9C DO-214/215AB (SMC), 16 mm tape, 7" diameter paper reel
60 Avisert, cathode down, anode first off reel
61, 61T P DO-214AC (SMA), 12 mm tape, 7" diameter plastic reel
62 Avisert, cathode down, anode first out of ammo pack
63 DO-214AC (SMA), 12 mm tape, 13" diameter paper reel
64 Panasert, cathode up, cathode first off reel
65 Panasert, cathode up, anode first out of ammo pack
66 Panasert, cathode up, cathode first out of ammo pack
67A P DO-214BA (GF1), 12 mm tape, 7" diameter plastic reel
68 Panasert, cathode down, anode first off reel
69A DO-214BA (GF1), 12 mm tape, 13" diameter paper reel
70 Panasert, cathode down, anode first out of ammo pack
71 Panasert, cathode up, cathode first off reel, lead coat
72 Bulk pack for KBPM, GBL, GBU and special axial-leaded formed devices
73 P 52.4 mm horizontal tape and ammo box packaging, class |
74 Panasert, cathode up, cathode first out of ammo pack, lead coat
75 DO-213AB (GL41), 12 mm tape, 7" diameter paper reel
76 DO-213AB (GL41), 12 mm tape, 13" diameter paper reel
77 P DFS bridge, 16 mm tape, 13" diameter paper reel
79 Panasert, cathode down, cathode first off reel
80 P TO-269AA (MB-S) bridge, 12 mm tape, 13" diameter paper reel
81 P TO-263AB 24 mm tape, 13" diameter reinforced hub plastic reel
8w P For wire bond TO-263AB 24 mm tape, 13" diameter reinforced hub plastic reel
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Packaging Information
Vishay General Semiconductor

PACKAGING ORDERING CODE
ANTI-STATIC PREFERRED
PACKAGE CODE | PACKAGE CODE | ACKAGING DESCRIPTION
82 DO-213AA (GL34), 8 mm tape, 7" diameter paper reel
83 P DO-213AA (GL34) 8 mm tape, 13" diameter plastic reel
84A P DO-220AA (SMP) 12 mm tape, 7" diameter plastic reel
85A P DO-220AA (SMP) 12 mm tape, 13" diameter plastic reel
86A P SMPC, 12 mm tape, 7" diameter plastic reel
87A P SMPC, 12 mm tape, 13" diameter plastic reel
38 Lead forming buck packaging in anti-static bags
89A P MicroSMP, 8 mm tape, 7" diameter plastic reel
90 Euroform, reel, cathode first off reel, lead coated
91 Euroform, ammo pack, cathode first out of ammo pack, lead coated
92 Euroform, reel, cathode last off reel, lead coated
93 Euroform, ammo pack, cathode last out of ammo pack, lead coated
45 P Anti-static tube packaging for TO-220, TO-247AD, DFM, DFS, MBS, KBPM, GBL and GBU
4w P Anti-static tube packaging for wire bond TO-220, ITO-220, TO-262 and TO-263
96 P DO-213AB (GL41), 12 mm tape, 7" diameter plastic reel
97 P DO-213AB (GL41), 12 mm tape, 13" diameter plastic reel
98 P DO-213AA (GL34), 8 mm tape, 7" diameter plastic reel
100 MPGO06 pseudo radial tape, cathode first out of ammo pack
TR P SMA, 12 mm tape, 7" diameter plastic reel (1)
TR3 P SMA, 12 mm tape, 13" diameter plastic reel ()
Notes

(M Formerly sold by Vishay Telefunken® (Telefunken® is a registered trademark of Electro Holding GmbH).

* “P”and bold letter denotes preferred package code.

* A “T” suffix added to the packaging codes for SMA, SMB and SMC products indicates that the patented folded-frame construction is used.
This does not apply to TR and TR3 codes or TRANSZORB® TVS in SMA and SMB.

BULK PACKAGING
PREFERRED BOX SIZE QUANTITY

CASE TYPES PACKAGE PACKAGING

CODE INCHES cm EA.
DF-M, DF-S, DFL-S 45 Anti-static plastic tubes 17.4 length 44.1 length 50
GSIB-3G 45 Anti-static plastic tubes 25.1 length 63.9 length 20
GSIB-5S 45 Anti-static plastic tubes 24.2 length 61.5 length 20
GBU 45 Anti-static plastic tubes 18.5 length 47 length 20
GBL 45 Anti-static plastic tubes 17.5 length 44.5 length 20
KBPM 45 Anti-static plastic tubes 18.5 length 47 length 30
TO-220AB/AC, ITO-220AC/AB, TO-262AA 45, 4W Anti-static plastic tubes 21.0 length 53.7 length 50
TO-247AD 45 Anti-static plastic tubes 20.0 length 50.8 length 30
TO-269AA (MB-S) 45 Anti-static plastic tubes 20.3 x 0.41 51.5x1.04 100
KBPM 51 Anti-static PVC tray 12.5x6.5x1.25 |31.7x16.5x3.17 600
GBL 51 Anti-static PVC tray 125x6.1x1.0 | 30.9x15.5x2.5 400
GBPC12-35W 51 Paper box 125x125x1.7 | 31.7x31.7x4.3 100
GBPC1, GBPC6 51 Paper box 75x75x1.43 | 19.0x19.0x 3.6 100
KBL 51 Anti-static PVC tray 122x6.1x1.5 | 30.9x15.5x3.8 300
GBPC12-35 51 Paper box 125x125x1.7 | 31.7x31.7x4.3 100
KBU4, 6, 8 51 Anti-static PVC tray 122x6.1x1.5 | 30.9x15.5x 3.8 250
WOG, 2WOG 51 Plastic bags - - 100
GBU, /BU 51 Paper tray 13.1x6.6x1.2 | 33.2x17.2x3.0 250
KBPM 72 Paper box 74x74x15 18.8x18.8 x 3.8 200
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Packaging Information
Vishay General Semiconductor

AXIAL-LEADED TAPE AND REEL PACKAGING

Inspection Hole
(Both Sides)

Ammo Pack can be Opened on Either Side,
Depending on Desired Device Polarity

All axial-leaded devices are packed in accordance with EIA standard RS-296-E. The diagrams given below refer to these
specifications.

TABLE 1 - AMMO PACK PACKAGING
PACKAGING AVAILABLE PRODUCT PREFERRED | DIMENSION | DIMENSION | DIVENSION | QUANTITY
OUTLINES PACKAGE CODE A B (o] BOX
26 mm horizontal tape, DO-2O4A$_O(I32(3:L1(%, MPGO® 23 9.7" 1.7" 3.7" ?gi
ammo pack P300 53 (247 mm) (44 mm) (95 mm) 0.75K
DO-204AL, MPGO6 73 3.0K
52 mm horizontal tape, DO-204AC 73 10.0" 3.15" 4.53" 2.0K
ammo pack DO201AD, GP20 73 (255 mm) (80 mm) (115 mm) 1.0K
P600 73 0.3K
i 58, 62, 65, 66, 70 . . . 2.0K
(avsert, panasort euroform) | GPIOE: RGP1OE, s90 | G4 | JE | T g
vertical tape ’ 70, 74 2.0K
Pseudo/radial tape, 13.4" 1.8" 7.9"
ammo pack MPGO06 100 (340 mm) (47 mm) (200 mm) 25K
|D; - D,| = 1.4 (0.055) Max. 0.8 (0.031) Max. Typ. 0.0
RN D, D, 1= K l-—
— <
= ——— | — e —
l — 0.8 (0.031) N2,
—J S Max. \
Al
p i F
D Dia.
[:E 1 (Table 2) Anode Lead
White Tape
w! 5 N
6.0+04 _ | Tl
(0.236 + 0.0157) A
w

91.9 (3.62) Dia.

Dimensions A, M, K, P, S and T apply to both sides 50.8 (2.00) Dia.

Dimensions in millimeters (inches)

38.1 (1.50) Dia. Paper
Description Symbol 14.3(0.56) Dia. %atlhOdg IT_ead
Component Pitch A 2,3 olored fape
Inside Tape Spacing B 2,3
teag E’ tLeaq Eccentricity |D1K- D2| - The “C” dimension of Fig. 2 is between flanges of the component
€aa Extension ; reel and shall be 1.5 mm (0.059") to 8.00 mm (0.315") greater than
Lead Bending E 2 th Il taped t width “W” (Fig. 1). Where “W”
Cumulative Pitch P 3 1e overall tape compo?en Wi (Fig. 1). ere
Exposed Adhesive S N dimension is 68.2 mm (2.68") max.
Tape Width T -
All polarized components shall be oriented in the same direction
Fig. 1 Fig. 2
Document Number: 88869 For technical questions within your region, please contact one of the following: www.vishay.com
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Packaging Information

Vishay General Semiconductor

AXIAL-LEADED TAPE AND REEL PACKAGING

TABLE 2 - REEL AND AMMO PACK TAPING SPECIFICATIONS

COMPONENT PREFERRED UNITS Co'ﬁ';r%""_IENT 's':,i'gﬁlgﬁ%':; REELDIMENSION |  LEAD BENDING

COMPONEN PAé:(I)([I).\EGE PERREEL | .o Fig. 1 D” Fig. 2 E” Fig. 1
EA. |INCHES| mm |INCHES| mm |INCHES| mm |INCHES| mm

1.5KA (PAR) 54 1400 0395 | 100 | 206 | 524 | 130 | 330 | 0.047 12

DO-204AC 54 4000 0200 | 50 | 206 | 524 | 130 | 330 | 0.047 12

DO-201AD 54 1400 0395 | 100 | 206 | 524 | 130 | 330 | 0.047 12

DO-204AL 54 5500 0200 | 50 | 206 | 524 | 130 | 330 | 0.047 12

DFS Surface Mount 77 1500 0472 | 120 - - 130 | 330 | Fig.13 | 1.95

DO-214BA (GF1) 67A/5CA 1500/6500 | 0.157 | 4.0 - - |7.013.0] 178/330 | Fig. 13 | 0.31/2.07

DO-213AA (GL34) 98/83 2500/9000 | 0.157 | 4.0 - - |7.013.0] 178/330 | Fig. 13 | 0.471/1.41

DO-213AB (GL41) 96/97 1500/5000 | 0.157 | 4.0 ; - |7.013.0] 178/330 | Fig. 13 | 0.62/1.96

GP10E Radial Fig.7and Fig. 8 | 2500 0500 | 12.7 - - 130 | 330 | 0.079 2.0

GP10E 54 5500 0200 | 50 | 206 | 524 | 130 | 330 | 0.047 12

GP20/1.5KE 54 1400 0.395 | 100 | 206 | 524 | 130 | 330 | 0.047 12

MPGO6 54 5500 0200 | 50 | 206 | 524 | 130 | 330 | 0.047 12

MPGO6 Radial 500 2000 0500 | 12.7 ; - - - 0.080 2.0

P600 54 800 0395 | 100 | 206 | 524 | 130 | 330 | 0.047 12

SMP 84A/85A 13008% 0157 | 4.0 - - |7.013.0 /| 178/330 | Fig. 13

MicroSMP 89A 4500 0157 | 4.0 - - 7.0 178 | Fig. 13

SMPC 86A/87A 1500/6500 | 0.314 | 8.0 - - |7.013.0] 178/330 | Fig. 13

DO-214AC (SMA) 61 '56/1{ 'TTSéSA' 1800/7500 | 0.157 | 4.0 - - |7.013.0] 178/330 | Fig. 13

DO-214AA (SMB) 52, 52T/5B, 5BT | 750/3200 | 0.314 | 8.0 - - |7.013.0] 178/330 | Fig. 13

DO-214AB (SMC) 57T/9AT 850/3500 | 0.472 | 12.0 - - |7.013.0] 178/330 | Fig. 13

DO-218AB 2D 750 0.630 | 16.0 - - 130 | 330 | Fig. 13

TO-263AB 81, 8W 800 0630 | 16.0 - - 130 | 330 | Fig. 13

TO-269AA (MB-S) 80 3000 0315 | 8.0 - - 130 | 330 | Fig.13

Note
* Package codes, 61/5A, 52/5B are matrix-frame constructions for TRANSZORB® TVS in SMA and SMB only.

TABLE 3 - COMPONENT AND INSIDE HORIZONTAL TAPE SPACING

COMPONENT COMPONENTS SPACING INSIDE TAPE CUMULATIVE

BODY DIAMETER A (LEAD TO LEAD) SPACING "B" PITCH TOLERANCE

Ommto 5 mm
(0.0"to 0.197")

5.0 mm + 0.5 mm
(0.197" + 0.020")

26 mm + 1.5 mm/- 0.0 mm
(1.024" + 0.059"/- 0.0")

Ommto 5 mm
(0.0" t0 0.197")

5.0 mm + 0.5 mm
(0.197" + 0.020")

52.4 mm + 1.5 mm/- 0.4 mm
(2.062" + 0.059"/- 0.016")

5.01 mmto 10 mm
(0.197" t0 0.394")

10 mm + 0.5 mm
(0.394" + 0.020")

52.4 mm + 1.5 mm/- 0.4 mm
(2.062" + 0.059"/- 0.016")

Not to exceed 1.5 mm (0.059")
over 6 consecutive components

www.vishay.com
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Packaging Information

Vishay General Semiconductor

DIMENSIONS in millimeters (inches)

1.0 MAX. @
7.35 (0.29) 12.7 (0.50) (0.40) —
5.35 (0.21) _’| I‘_ (Nominal)
| (Center to Center)
i f
5.68 (0.224)
32.0 (1.26) 120MAX. 4.68(0.184)
23.0 (0.905) (0.472)  (Center to Center) i
I |
!

205 16.5 (0.650) | O.g I\él;j(.

185 155 (0.610) ! (0.024) Tane
(0.807) }—.7 i l . p
(0.728) 25 [ \ _9 f

1. H i
MAX. =oa :

Note:

no

1137 (0.146)
i\ DIA. v

(1) Measurement
difference between

N |
()
"‘M’ 19.0 (0.748)

£1.0@
(£ 0.039)

2.72(0.107)
2.03 (0.080)
Body DIA.

0.65 (0.0256)
0.55 (0.022)
Lead DIA.

0.6 (0.025)
0.4 (0.016)

175 (0.689)

leads, AandB =

i)

_______

User Direction Feed

0.4 (0.016) MAX. 4.55 (0.179) 13.5 (0.531)
3.15(0.124 ! 12.5(0.492
@ Component (Center(to Centz)ar) 13.0 (0.512 — i ( )
Alignment 12.4 (0.488) :
Available for GP10 Products only Utilizing 0.65 mm (0.025") Diameter Leads for
Euroform tape by adding suffix “E” (GP10GE, 1N4004GPE). Lead coating is standard.
Fig. 3 - Euroform
;1.0 MAX. @
12.7 (0.50) (0.40)
(Nominal)
(Center to Center)
5.68 (0.224) [ F
4.68 (0.184) 6.5 MAX. 7.0 MIN.
(Center to Center) n (0.256) (0.276)
N B
5.5 MIN. << !
32.0 (1.26) 0217) i
23.0 (0.905) i 1.3 MIN.
16.5 (0.650) i (0.059)
16.0 MIN. Tape15.5 (0.610) i
os0 || i< . . -
SN ; ; ] T 1
11.0 n’ T T | J
MAX. 1 - ! 1 i = I 9.75 (0.384)
(0.433) 00 i 5 i ~ | I 8.50 (0.335) ;
— OO
: : ; 19.0 (0.748)
! ' 4.3(0.169) ! 17.5(0.68
! I 3.7(0.146) ]
I I DIA. !
Note: T T "
() Component Alignment 4.55(0.179) _; !
g 3.15 (0.124) i !
(Center to Center) i 13.0 (0.512) |
12.4 (0.488) '

+1.00
(+0.039)

2.72(0.107)
2.03 (0.080)
Body DIA.

0.86 (0.034)
0.55 (0.022)
Lead DIA.

0.6 (0.025)
0.4 (0.016)

User Direction Feed

Fig. 4 - Panasert
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Packaging Information
Vishay General Semiconductor

DIMENSIONS in millimeters (inches)

+1.0M
1.0 MAX.
12.7 (0.50) (0.40) — (+0.039)
(Nominal)
Center to Center)
i 2.72 (0.107
5.68 (0.224) i ; 2.03 go.oso;
468 (0.184) 6.5 MAX. . Body DIA
(Center to Center) (0.256) ! Y .
L
i
32.0 (1.26) 5.5 MIN. i < 0.86 (0.034)
23.0 (0.905) T (0.217) i i 3.0 MAX 0.55 (0.022)
16.5 (0.650) i (0.118) Lead DIA.
16.0 MlN.T—— Tape Il 155(0.610) |i i !
(0-630) ) L : I : T/ \_ 1
11.0 4 I ! T} 1 ! | L I T
MAX. i i il i i\ i 9.75 (0.384)
(0.433) 1 i Ll i Ll : i 8.50 (0.335)
* i ooy B
_________ Ao oo R S f  _._. X _l
" [ : 5 19.0 (0.748) M
g?g Eg.};g; i ; i 43(0.169) | | 17.5 (0.689)
(Ce-nter to .Center) : : : 3.7(0.146) :
T ] I
|
Note: 13.0(0.512) User Direction Feed
12.4(0.488) -

() Component Alignment

Available only for GP10 style products utilizing 0.65 mm (0.025") or 0.76 mm (0.030")
diameter leads for Panasert and Avisert tape. Lead coating is available on GP10 products only.

Standard Polarity Cathode Oriented Away from Sprocket Holes (Optional Polarity Cathode Oriented Toward Sprocket Holes)

Fig. 5 - Avisert
1.0 MAX. @
12.7 (0.50) (0.40)
=— (Nominal) ( ) +10M
I (Centerto Center) 22 '2594 : :910 ! (+0.039)
0.66 (0.026) 3.2 (012 ( ) —| | [—
0Bs 00 | 3.2 (0.125) Body DIA. :
( ) |
Load DIA. | 2.9 (0.115) !
—)—
|
i
— | —||}=— 1.0 (0.039) MAX.
i 16.0 (0.63)
i MIN.  3.06 (0.118)
T i (-Tape MAX.
1.0 : ~—)
(4.33) ! i T i I } T
Viax, 275 (0-384)\ 1 TR T ! i
8.50 (0.335) \I, oo I i 125
' 1 1
! L il I (0.492) 0.6 (0.025)
1 T = ;r - MIN. 0.4 (0.016)
—+ o ! g 190078 | =
P i t\'\ 17.5 (0.689) T
R, | i i
2.0 (0.079) " : : .
MAX. 4.51(0.178) | : i i 4.3 (0.169)
311(0.122) ' i ; 37(0.146
Not ( ) ! 13.0 (0.51) L__5.68 (0.224) élA_ )
ote: ' ' . . . .
12.4(0.49) 4.68 (0.184) User Direction Feed

e

(1) Component Alignment

Available only for MPG06 Product in Ammo Pack in Accordance with EIA Standard RS-468-A Utilizing
0.61 mm (0.024") Diameter Leads. Maximum Cumulative Pitch Tolerance: 1.0 mm (0.039")/20 Pitch.

Fig. 6 - Pseudo Radial

Document Number: 88869
Revision: 06-Oct-09

For technical questions within your region, please contact one of the following:
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Packaging Information
Vishay General Semiconductor

RADIAL TAPE PACKAGING

PKG56
PKG60
PKG64
PKG68
PKG71
PKG90
PKG92

Fig. 7 and Fig. 8 - Reel and Ammo Box Packaging

PREFERRED PACKAGE CODE
AVISERT PANASERT EUROFORM
PKG56 PKG64 PKG90
PKG58 PKG65 PKG91
PKG60 PKG66 PKG92
PKG62 PKG68 PKG93
PKG70
PKG71
PKG74
PKG79

e P e

Arbor Hole DIA.

30+5ID
(1.181 £ 0.197)
- ©r
Core DIA.
34.9 to 102
(1.37 t0 4.02)

55 (2.17) MAX.

=== -1t
Y T

330 (13.0) MAX.——»|
Fig. 9 - Reel Dimensions

Notes

e “C” dimension between the reel flanges shall be governed by the overall width of the taped components and shall be 1.5 mm (0.057") to
8.0 mm (0.315") greater than the overall width

¢ All leaded devices are packaged in accordance with EIA standard RS-468-A specification and are available on reel or in fan fold box (ammo
pack)

¢ All dimensions are in millimeters and (inches). The above packaging is only available from Taiwan.

Document Number: 88869 For technical questions within your region, please contact one of the following: www.vishay.com
Revision: 06-Oct-09 DiodesAmericas @vishay.com, DiodesAsia @ vishay.com, DiodesEurope @ vishay.com 7




Packaging Information
Vishay General Semiconductor

SURFACE MOUNT TAPE AND REEL PACKAGING

Tape with
Components shall
Pass Around
Bending Radius ,
without Damage,

for Reels with Hub /
Diameters

Approaching ' /
Minimum / /

Dimension

Bending
Radius

Top Cover Tape
Thickness:
0.10 mm (0.004")

R Ref.

Fig. 11
Embossed Carrier '9

Tape

‘_fo

~

Component
Cavity

_

I
z
>

L

PR
Fig. 10
DIMENSIONS in millimeters (inches)
A B D N G T
TAPE SIZE MAX. MAX. c MAX. MIN. MAX. MAX.
330 +2.0 (13.0 £ 0.079 13.0+0.5 79.0 (3.11) for 13"
8 mm (0.315) 178 + 2.0((7_0 N 0.079)) 2.5(0.098) (0.51 = 0.020) 21.8(0.858) 61 _O((2.43) for 7" 9.9 (0.389) 14.4 (0.567)
330 +2.0 (13.0 £ 0.079) 13.0+0.5 79.0 (3.11) for 13"
12 mm (0.472) 178 + 2.0 (7.0 = 0.079) 2.5(0.098) (0.51 = 0.020) 21.8(0.858) 61.0 (2.40) for 7" 14.4 (0.567) | 19.4 (0.764)
330 +2.0 (13.0 £ 0.079) 13.0+0.5 79.0 (3.11) for 13"
16 mm (0.630) 178 + 2.0 (7.0 = 0.079) 2.5(0.098) (0.51 = 0.020) 21.8(0.858) 61.0 (2.40) for 7" 18.4 (0.724) | 23.4 (0.921)
24 mm (0.945) | 330 + 2.0 (13.0 + 0.079) |2.5(0.098) (01531'0;-6%20) 21.8 (0.858) 79.0(3.11) | 26.4(1.039) | 31.2(1.228)
www.vishay.com For technical questions within your region, please contact one of the following: Document Number: 88869
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Packaging Information
Vishay General Semiconductor

SURFACE MOUNT TAPE AND REEL PACKAGING

R —
De-Reeling Direction Po
10 POitches Cumulative Tolerance on Tape + 0.2
J—— T. — P2 |— DO f—
T2 |
T T
) DO ( ullin
yz Cover F # @ (
Tape ' y ' _—
_ ) Ao @ | +
\
— w

T e o ~ o~
o R A Al O O

l $ r Diode DFS and MBS

g Polarization Polarization
f T,
Notes P
() For machine reference only, including draft and D4 for components
radii concentric around By, 2.0 mm x 1.2 mm and larger

2) See note 1 and table
Fig. 13

8 mm, 12 mm, 16 mm, AND 24 mm EMBOSSED TAPE in millimeters (inches)

TAPE SIZE Do Eq Po P, Ag,Bo, Ko | S{MIN. | TMAX. | T;MAX.
2.0+0.05
8 mm, 12 mm
15+0.1-0 1.75 £ 0.1 4.00.1 (0.79 + 0.002) ) 0.6 0.600 0.1
(0.059 = 0.004) | (0.069 + 0.004) | (0.157 + 0.004) | 2.0 0.1 (0.024) | (0.024) (0.004)
16 mm, 24 mm (0.79 + 0.004)

DIMENSIONS in millimeters (inches)

CASE TYPE Tsfl\;llss By MAX. | Dy MIN. | E; MIN. F P, RREF.| T,MAX. w
42 6.25 2.4
DO-213AA (GL34) | o | (0165) | 10 | (0246) | 354005 25 (0.094) 8.0+0.30
) (0.315) [ 328 | (039) [ gos |(0.138 0.002) (0.984) 1919 (0.315  0.012)
MicroSMP (0.129) (0.238) (0.076)
45
DO-213AB (GL41) 40010 ©0497)
(0.57 + 0.004) 3.15+0.10
DO-214BA (GF1) - (1200 2 0.004)
(0.323) 2.54 +0.10 12.0 + 0.30
DO-214AC(SMA) 1095 | 551005 (1.24 +0.004) | (0.472 + 0.012)
12 mm y Py
s (0.404) | (0.217 £0.002) 174 +0.10
MP (0.069 = 0.004)
7.0 15 30 1.330.10
SMPC 2.76) | (0.059) (1.181) | (0.052 = 0.004)
D0214/215 (SMB) 8.2 8.0+0.10 2.67+0.10
TO-269AA (MB-S) (0.323) (0.315 + 0.004) (1.05 = 0.004)
DO-214/215AB 25+0.10 16.0 £ 0.2
(SMC) 16mm | 12.1 14.25 7.5+0.05 (0.100 + 0.004) | (0.630 + 0.008)
DES (0.630) | (0.476) (0.561) | (0.295+0.002) | 12,0+0.10 3.81+0.10
(0.472 + 0.004) (0.150 = 0.004)
TO-263AB 24mm | 20.1 22.25 115 + 0.1 16.0£0.10 21010 240+03
DO-218AB (0.945) | (0.791) (0.876) | (0.453=0.004) | (0.630 + 0.004) (0.205 = 0.004) | (0.945 + 0.008)
Notes

(M Aq, By, and Ky are determined by the maximum dimensions of the component size. The clearance between the component and the cavity
must be within 0.05 mm (0.002") min. to 0.5 mm (0.02") max. for 8 mm tape and 12 mm tape, 0.15 mm (0.066") min. to 0.90 mm (0.035") max.
for 16 mm tape and 0.15 mm (0.006") min. to 1.0 mm (0.59") max. for 24 mm tape.

(3 All surface mount components are packed in accordance with EIA standard 481-C

Document Number: 88869 For technical questions within your region, please contact one of the following: www.vishay.com
Revision: 06-Oct-09 DiodesAmericas @vishay.com, DiodesAsia @ vishay.com, DiodesEurope @ vishay.com 9




PDD Marking

Vishay General Semiconductor

PDD Marking

AXIAL MARKING

Package: DO-204AL/DO-204AC/DO-201AD/GP20/1.5KE/P600

Examples:

Polarity

~— Cghode —=
PEKE22 | <— n2t., —=| GP15M

4 621X |=— Logo/ —w=|L 0621X
| Date Code .

DATE CODE (For RoHS compliant products)
621X 0621X

Factory designator
Week by calendar year (21t
Last two digits of year (2006)

Factory designator
Week by calendar year (21%%)
Last digit of year (2006)

MPGO06

Polarity “
-4— Cathode Band

% MPGO6J |-e— Logo/Part Number

15KE15A | = 5, Vishay

rt Number

Logo/
€ 0621X ~%— Date Code
JEDEC
“*— Part Number

Part Number/
Logo/Date code

SB340 4 0621X

DATE CODE (For halogen-free products)
M621X

Factory designator

Week by calendar year (21%%)

Last digit of year (2006)

“M” prefix denotes halogen-free compound

Notes
(™ No cathode band marking for TVS bi-directional type
@ Date code per individual part number specification

Style R-1

Polarity
-4— Cathode Band

% GHR16 Logo/Part Number

i i
[ H
PART NUMBER MARKING CODE PART NUMBER MARKING CODE
TYPE RoHS COMPLIANT | HALOGEN-FREE TYPE RoHS COMPLIANT | HALOGEN-FREE
MPGO6 series MPGO06x MO06x GHR16 GHR16 GHR16.
RMPGO06 series RMPGO06x MRO06x Note
UGO6 series UGO06x MUGO6x * “”suffix denotes halogen-free
SBOx series SBOx0 MSBO0x0
TPMPO6 series T-x MT-x
Note
* X -type code
Document Number: 88912 For technical questions within your region, please contact one of the following: www.vishay.com

Revision: 02-Oct-09
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PDD Marking

Vishay General Semiconductor

POWER PACK MARKING

Examples:
: / : N
% % % G |
V40100C VF40100C VB40100C VI140100C |—=+— Part Number
0621X 0621X 0621X 0621X ~«— Date Code
A —Pteo{4— —p-oi4— —pt-o—{4— |-«— Circuit Diagram
Ty YUV T Ty
1 1 1 1 1 1
O O o m O m
TO-220AB ITO-220AB TO-263AB TO-262AA
O[O
% % & & |
V20100S VF20100S VB20100S VI20100S |-+ Part Number
0621X 0621X 0621X 0621X ~«— Date Code
v v NC A [¥ ] |- Circuit Diagram
| -
Wit WY W W
O O m m m m
TO-220AB ITO-220AB TO-263AB TO-262AA
O[O
J\@ J\@ J\@ ~-— Logo Logo —# <@'> 621X |-«— Date Code
MBR1060 MBRF1060 MBRB1060 | Part Number
0621X 0621X 0621X  |=— Date Code MBRA0BOPT |=— Part Number
—i— —i— —4— |-«— Circuit Diagram —ploiq— -a— Circuit Diagram
TT 0T 70 naha
1 1 1 1 1 1 1
m m [us] m O O M
TO-220AC ITO-220AC TO-263AB TO-247AD (TO-3P)

DATE CODE (For RoHS compliant products)

DATE CODE (For halogen-free products)

621X 0621X M6 21X
T— Factory designator T L Factory designator
Week by calendar year (21 Week by calendar year (21
Last two digits of year (2006) Last digit of year (2006)
“M” prefix denotes halogen-free compound
Factory designator Notes
Week by calendar year (21%) () Date code per individual part number specification
Last digit of year (2006)
www.vishay.com For technical questions within your region, please contact one of the following: Document Number: 88912

2 PDD-Americas @vishay.com, PDD-Asia @ vishay.com, PDD-Europe @ vishay.com
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PDD Marking

PLASTIC MELF AND MINIMELF MARKING
1. Package: DO-213AB (GL41)

Vishay General Semiconductor

TYPE 1st BAND 2nd BAND
MELF BYM10 seri hit 150V iolet: 1000 V
2.5 mm x 4.9 mm series white gray: violet:
GL41 series white red: 100 V white: 1200 V
BYM11 series red orange: 200 V brown: 1600 V
RGL41 series red yellow: 400 V
BYM12 series| green green: 600 V
EGL41 series green blue: 800 V
BYM13 series | orange gray: 20 V orange: 40 V green: 60 V
| SGL41 series | orange red: 30 V yellow: 50 V
2" Band (reverse voltage)
\ . TGL41-xx blue
15! Band (product family)
ZGL41-xx red
2. Package: DO-213AA (GL34)
st nd
MiniMELF TYPE 1st BAND 2"d BAND
1.6 mm x 3.5 mm BYMO7 series |  white gray: 50 V brown: 300 V
GL34 series white red: 100 V yellow: 400 V
EGL34 series green pink: 150 V green: 600 V
RGL34 series red orange: 200 V blue: 800 V
|— 2" Band (reverse voltage)
15t Band (product family)
DO-214BA (GF1) MARKING
DATE CODE
69
-«— Cathode Band
Polarity
E A -a— Type Code
Month
69 -a— Date Code 1 to 9 = January to September
A = October
l\ B = November
<6) -4— Logo
C = December
Last digit of year (2006)
Note
* Type code refers to individual datasheet
Document Number: 88912 For technical questions within your region, please contact one of the following: www.vishay.com

Revision: 02-Oct-09 PDD-Americas @vishay.com, PDD-Asia @vishay.com, PDD-Europe @ vishay.com 3




PDD Marking

Vishay General Semiconductor

DO-214AC (SMA), DO-214AA (SMB) AND DO-214AB (SMC) MARKING

SMA/SMB/SMC

[ 1

E

XY (2) ||~
<@> -
L

SMA
with “BYS”, “BYG” Prefix

[ 1

BYS
025 :}
V69
ALY
E—

SMA/SMB/SMC

[ 1

Cathode Band E -4— Cathode Band

Type Code S A -4— Type Code
Date Code XY (Z) -4— Date Code

M -4— Halogen-free compound mark

Logo

L

SMA
with “BYS”, “BYG” Prefix

[ 1

Cathode Band E -4— Cathode Band

BYS
Part Number 025 ::|» Part Number

M69
LN
E——

Vishay Year Month Halogen-free Year Month
(2006) (September) compound mark (2006) (September)
DATE CODE Notes
* Type code refers to individual datasheet
XY Z * No cathode band marking for TVS bi-directional type
T 1 « “XY” 2 digits: For rectifiers and PAR TVS (TPSMA, TPSMB, TPSMB, and TPSMC)
* “XYZ” 3 digits: For TransZore® TVS and Power Voltage-Regulating Diodes
Factory designator * Non “M” mark belongs to RoHS compliant product
Month
1 to 9 = January to September
A = October
B = November
C = December

Year (e.g., 1=2001
2 =2002)

www.vishay.com For technical questions within your region, please contact one of the following: Document Number: 88912
4 PDD-Americas @vishay.com, PDD-Asia @ vishay.com, PDD-Europe @vishay.com Revision: 02-Oct-09




PDD Marking

DO-218AB MARKING

Polarity O

c@‘; -.+— Logo
SM5S22 ||=— Part Number
0621 [~ -— Date Code

% -4— Cathode Band

DATE CODE (For RoHS compliant products)

0621

Week by calendar year (21
Last two digits of year (2006)

TO-277A (SMPC) MARKING

Vishay General Semiconductor

Polarity O

c@‘; -+— Logo

SM5S22 ||=— Part Number
M621 ~-+— Date Code

% -4+— Cathode Band

DATE CODE (For halogen-free products)
M 6 21

—L Week by calendar year (21t
Last digit of year (2006)

“M” prefix denotes halogen-free compound

L DATE CODE
8104 g i Type Code _N_l _X_ Y Z
M XY -] Date Code
1 Factory designator
Month
Polarit —|<— For rectifiers
Y ( ) 1 to 9 = January to September
A = October
B = November
D D P - Type Code C = December
Year (e.g., 1=2001
M XY (Z) -t Date Code 2=2002)
i “M” prefix denotes halogen-free compound
Polarity —}«—— (For TVS) Notes
* Type code refers to individual datasheet
* “XY” 2 digits: For rectifiers and PAR TVS
* “XYZ” 3 digits: For TRansZore® TVS
Document Number: 88912 For technical questions within your region, please contact one of the following: www.vishay.com

Revision: 02-Oct-09
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PDD Marking

Vishay General Semiconductor

DO-220AA (SMP) MARKING

Cathode Band

S J <—:| Type Code
MXY -

Polarity —H— (For Rectifiers)

Cathode Band
A D P Type Code
M XY Date Code

Polarity —j«—— (For PARTVS only)

Cathode Band
Type Code
M XYZ

Date Code

DATE CODE

M X Y Z

Factory designator

Month

1 to 9 = January to September
A = October

B = November

C = December

Year (e.g., 1=2001
2 =2002)

“M” prefix denotes halogen-free compound

Notes

* Type code refers to individual datasheet

* “XY” 2 digits: For rectifiers and PAR TVS

* “XYZ" 3 digits: For TransZors® TVS and Power Voltage-Regulating Diodes

Polarity —j«—— (For TransZors® TVS and Power Voltage-Regulating Diodes)

MicroSMP MARKING

Polarity _ Cathode Band

1 2 |--———— Type Code

M XY |-——— Date Code

(For Rectifiers)

Polarity _ Cathode Band

A E |--———— Type Code
M XY |-t——— Date Code

(For TVS MSP
series only)

DATE CODE

M X Y Z

Factory designator

Month

1 to 9 = January to September
A = October

B = November

C = December

Year (e.g., 1=2001
2 =2002)

“M” prefix denotes halogen-free compound

Note
* Type code refers to individual datasheet

www.vishay.com For technical questions within your region, please contact one of the following: Document Number: 88912
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PDD Marking

BRIDGE MARKING
Single in-line bridge marking

Case Style KBPM

CHINA RU
721X
3KBP08M

Case Type KBL/GBL

CHINA RU
0721X

4 GBL08

Logo : <@>
Part Number: 3KBP08M, BU2506 (example)
UL approved: RU
Location: China
Date Code (e.g.,721X, 0721X or M721X)
Polarity: + Positive output terminal

- Negative output terminal

~ Alternate

DATE CODE (For RoHS compliant products)

Case Style KBU/GBU

GBU8BK RU

e O
|

0721X
CHINA
Case Style 3S

/4> VSIB480 RU

Ti

0721X
DATE COD

Vishay General Semiconductor

Case Style BU

BU2506 RU

S Oo721x

CHINA
+ ~ ~ -

Case Style GSIB-5S/PB

7 & GSIB2580
0721X RU
+ -~ ~ -

E (For RoHS compliant products)

0721X

W

DATE COD

721X
Factory designator

—L Week by calendar year (21

Last digit of year (2007)

Notes

Factory designator
Week by calendar year (21
Last two digits of year (2007)

E (For halogen-free products)

M721X

=

™ Date code per individual part number specification

Factory designator

Week by calendar year (21

Last digit of year (2007)

“M” prefix denotes halogen-free compound

Document Number: 88912
Revision: 02-Oct-09

For technical questions within your region, please contact one of the following:
PDD-Americas @vishay.com, PDD-Asia @vishay.com, PDD-Europe @vishay.com 7
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PDD Marking
Vishay General Semiconductor

DUAL IN-LINE BRIDGE MARKING
TO-269AA (MBS) and MBM Mini-Bridge

Polarity: + Positive output terminal
Negative Output Positive Output - Negative output terminal
Terminal Terminal
DATE CODE
XY ZzZ
-— + T
-t Type Code .
Factory designator
> Month
X Y Z<— Date Code 1to 9 = January to September
A = October
B = November
C = December
‘———— Year (e.g., 1=2001
~ Alternate ~ 2 =2002)
TYPE TYPE CODE TYPE TYPE CODE
B2S, B2M B2 MB4S, MB4M 4
B4S, B4M B4 MB6S, MB6M 6
B6S, B6M B6 RMB2S 2R
MB2S, MB2M 2 RMB4S 4R
Note
¢ For halogen-free: Add “Underline” below type code (e.g., 6)
DFS, DFM and WOG
DFS DFM WOG
9 9 Bevel L1 [ 1] Bevel
- + ||~ — + || —
cl\? cl‘?
DF DF06
06S XYYZ
- Xyyz __ —_ —_
(Top view) (Top view) (Top view)
DFS DFM WOG
9 9 Bevel L1 [ 1] Bevel
n >
& &
DF DF06
06S MXYYZ
__ Mxyyz __ N N
(Top view) (Top view) (Top view)
www.vishay.com For technical questions within your region, please contact one of the following: Document Number: 88912
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PDD Marking

Case Style GBPC/GBPC-W

|

+ & R~
CHINA MXYYZ
GBPG2508

Bevel-a|

(Side view)

Logo: <@7
Part Number: GBPC2508 (example)
UL approved: RU
Location: China
Date Code (M)XYYZ
Polarity: + Positive output terminal
- Negative output terminal

Bevelw| | 5> GBPC602RU

Vishay General Semiconductor

Case Style GBPC1/GBPC6

[ —

XYYZ CHINA

(Side view)

DATE CODE
M XYYZ
T T— Factory designator
Week by calendar year (21
Last digit of year (2007)
“M” prefix denotes halogen-free compound

~ Alternate
Notes
() Date code per individual part number specification
@ Non “M” mark belongs to RoHS compliant product
® “M" prefix denotes halogen-free compound
Document Number: 88912 For technical questions within your region, please contact one of the following: www.vishay.com

Revision: 02-Oct-09 PDD-Americas @vishay.com, PDD-Asia @vishay.com, PDD-Europe @ vishay.com 9




