
 
General Product Information

Vishay General Semiconductor

 

Document Number: 88460
Revision: 31-Jul-08

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

www.vishay.com
1

Note:

• “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 TRANSZORB® TVS in SMA and SMB

TABLE 1 - PACKAGING ORDERING CODE
ANTI-STATIC PACKAGE CODE PACKAGING DESCRIPTION

52 DO-214/215AA (SMB), 12 mm tape, 7" diameter plastic reel

2C DO-214/215AA (SMB), 12 mm tape, 7" diameter paper reel

2D DO-218AB (SM5-8A), 24 mm tape, 13" diameter paper reel, anode towards sprocket hole

2E DO-218AB (SM5-8A), 24 mm tape, 13" diameter paper reel, cathode towards sprocket hole

2G DO-214AC (SMA), 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 52.4 mm horizontal tape, 13" diameter paper reel class I

55 DO-214/215AA (SMB), 12 mm tape, 13" diameter paper reel

5A DO-214AC (SMA), 12 mm tape, 13" diameter plastic reel

5B DO-214/215AA (SMB), 12 mm tape, 13" diameter plastic reel

57 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

9A DO-214/215AB (SMC), 16 mm tape, 13" diameter plastic reel

9C DO-214/215AB (SMC), 16 mm tape, 7" diameter paper reel

61 DO-214AC (SMA), 12 mm tape, 7" diameter plastic reel

63 DO-214AC (SMA), 12 mm tape, 13" diameter paper reel

72 Bulk pack for KBPM, GBL, GBU and special axial-leaded formed devices

73 52.4 mm horizontal tape and ammo box packaging, class I

75 DO-213AB (GL41), 12 mm tape, 7" diameter paper reel

76 DO-213AB (GL41), 12 mm tape, 13" diameter paper reel

84A DO-220AA (SMP), 12 mm tape, 7" diameter plastic reel

85A DO-220AA (SMP), 12 mm tape, 13" diameter plastic reel

86A SMPC, 12 mm tape, 7" diameter plastic reel

87A SMPC, 12 mm tape, 13" diameter plastic reel

89A MicroSMP, 8 mm tape, 7" diameter plastic reel

94 52.4 mm horizontal tape, 13" diameter paper reel, 5 mm component, spacing for 1.5KA devices only

96 DO-213AB (GL41), 12 mm tape, 7" diameter plastic reel

97 DO-213AB (GL41), 12 mm tape, 13" diameter plastic reel

98 DO-213AA (GL34), 8 mm tape, 7" diameter plastic reel

100 MPG06 pseudo radial tape, cathode first out of ammo pack
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AXIAL-LEADED TAPE AND REEL PACKAGING

Figure 1. 

TABLE 2 - AMMO PACK PACKAGING

PACKAGING
AVAILABLE PRODUCT 

OUTLINES
PREFFERED 

PACKAGE CODE
DIMENSION

A
DIMENSION

B
DIMENSION

C
QUANTITY

BOX

26 mm horizontal tape, 
ammo pack

DO-204AL (DO-41), 
TMPG06
DO-204AC

53
53

9.7"
(247 mm)

1.7"
(44 mm)

3.7"
(95 mm)

3.0K
1.5K

52 mm horizontal tape, 
ammo pack

DO-204AL, TMPG06
DO-204AC
DO-201AD, 1.5KE
P600

73
73
73
73

10.0"
(255 mm)

3.15"
(80 mm)

4.53"
(115 mm)

3.0K
2.0K
1.0K
0.3K

Pseudo/radial tape,
ammo pack

TMPG06 100
13.4"

(340 mm)
1.8"

(47 mm)
7.9"

(200 mm)
2.5K

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

Inspection Hole
(Both Sides)

B

C

A
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AXIAL-LEADED TAPE AND REEL PACKAGING

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

Notes:

• All polarized components shall be oriented in the same direction

• All dimensions in millimeters (inches)

The “C” dimension of Figure 3 is between flanges of the component reel and shall be 1.5 mm (0.059") to 8.00 mm (0.315") greater
than the overall taped component width “W” (Figure 2). Where “W” dimension is 68.2 mm (2.68") max.

Figure 2. 

D1 D2

A

E

K

S

T

B

W

|D1 - D2| = 1.4 (0.055) max.
0.8 (0.031) max.

Typ. 0.0

0.8
(0.031)
max.

Dimensions A, M, K, P, S and T apply to both sides

6.0 ± 0.4
(0.236 ± 0.0157)

P

DESCRIPTION SYMBOL

Component pitch A 2, 3

Inside tape spacing B 2, 3

Lead to lead eccentricity |D1 - D2| -

Lead extension K -

Lead bending E 2

Cumulative pitch P 3

Exposed adhesive S -

Tape width T -

Figure 3. 

D Dia.
(Table 2)

Kraft
Paper

Anode Lead
White Tape

Cathode Lead
Colored Tape

C

38.1 (1.50) Dia.

14.3 (0.56) Dia.

91.9 (3.62) Dia.

50.8 (2.00) Dia.



 
General Product Information
Vishay General Semiconductor

 

www.vishay.com For technical questions within your region, please contact one of the following:
PDD-Americas@vishay.com, PDD-Asia@vishay.com, PDD-Europe@vishay.com

Document Number: 88460
Revision: 31-Jul-084

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

TABLE 3 - REEL AND AMMO PACK TAPING SPECIFICATIONS

COMPONENT 
CASE TYPE

PREFFERED 
PACKAGE 

CODE

UNITS PER 
REEL

COMPONENT 
PITH

“A” FIGURE 2.

INSIDE TAPE 
SPACING

“B” FIGURE 2.

REEL 
DIMENSION

“D” FIGURE 3.

LEAD 
BENDING

“E” FIGURE 2.

TYP. GROSS 
WEIGHT PER REEL

ea. in. mm in. mm in. mm in. mm lbs. kg

DO-204AC 54 4000 0.200 5.0 2.06 52.4 13.0 330 0.047 1.2 4.66 2.11

DO-204AL 54 5500 0.200 5.0 2.06 52.4 13.0 330 0.047 1.2 5.2 2.3

DO-213AB (GL41) 96/97 1500/5000 0.157 4.0 - - 7.0/13.0 178/330 See Figure 8. 0.62/1.96 0.281/0.89

1.5KE 54 1400 0.395 10.0 2.06 52.4 13.0 330 0.047 1.2 4.9/3.8 2.22/1.76

MPG06 54 5500 0.200 5.0 2.06 52.4 13.0 330 0.047 1.2 3.8 1.71

P600 54 800 0.395 10.0 2.06 52.4 13.0 330 0.047 1.2 5.3 2.39

SMP 84A/85A 3000/10000 0.157 4.0 - - 7.0/13.0 178/330 See Figure 8. 0.35/1.54 0.16/0.70

MicroSMP 89A 4500 0.157 4.0 - - 7.0 178 See Figure 8. 0.29 0.13

SMPC 86A/87A 1500/6500 0.314 8.0 - - 7.0/13.0 178/330 See Figure 8. 0.53/2.23 0.24/1.01

DO-214AC (SMA) 61, 61T, TR/5A,
5AT, TR3 1800/7500 0.157 4.0 - - 7.0/13.0 178/330 See Figure 8. 0.24/0.99 0.11/0.45

DO-214AA (SMB) 52, 52T/5B,
5BT 750/3200 0.314 8.0 - - 7.0/13.0 178/330 See Figure 8. 0.24/0.99 0.11/0.45

DO-214AB (SMC) 57T/9AT 850/3500 0.472 12.0 - - 7.0/13.0 178/330 See Figure 8. 0.44/1.39 0.20/0.63

DO-218AB 2D 750 0.630 16.0 - - 13.0 330 See Figure 8. 4.85 2.2

TABLE 4 - COMPONENT AND INSIDE HORIZONTAL TAPE SPACING
COMPONENT BODY 
DIAMETER

COMPONENT SPACING A 
(LEAD TO LEAD) INDISE TAPE SPACING “B” CUMULATIVE PITCH 

TOLERANCE

0 mm to 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")

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

0 mm to 5 mm
(0.0" to 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 mm to 10 mm
(0.197" to 0.394")

10.0 mm ± 0.5 mm
(0.394" ± 0.020")

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

Figure 4. 

Available only for TMPG06 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.

16.0 (0.63)
Min.

2.0 (0.079)
Max.

11.0
(4.33)
Max. 12.5

(0.492)
Min.

Tape

± 1.0*
(± 0.039)

*Component
Alignment

1.0 (0.039) Max.

0.6 (0.025)
0.4 (0.016)

1.40 (0.055) Max.

User Direction Feed

3.2 (0.125)
2.9 (0.115)

Body Dia.

5.68 (0.224)
4.68 (0.184)13.0 (0.51)

12.4 (0.49)
7.05 (0.278)
5.56 (0.222)

4.3 (0.169)
3.7 (0.145)

Dia.

19.0 (0.748)
17.2 (0.677)

9.75 (0.384)
8.50 (0.335)

5.8 (0.228)
4.2 (0.165)

0.66 (0.026)
0.59 (0.022)
Lead Dia.

2.54 (0.01)
2.29 (0.090)

12.7 (0.54)
11.7 (0.46)

3.06 (0.118)
Max.

Dimensions in
millimeters (inches)

4.51 (0.178)
3.11 (0.122)
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SURFACE MOUNT TAPE AND REEL PACKAGING

Figure 5. 

Component Cavity

Top Cover Tape
Thickness:

0.10 mm (0.004") max.

Embossed Carrier Tape

Figure 6. 

R REF.

Bending
Radius

Tape with
Components shall
Pass around bending
Radius without
Damage, for Reels
with Hub Diameters
approaching
Minimum Dimension

Figure 7. 

B

N A

T

D

C

G

TABLE 5 - DIMENSIONS in millimeters (inches)

TAPE SIZE A MAX. B MAX. C D MAX. N MIN. G MAX. T MAX.

8 (0.315) 330 ± 2.0 (13.0 ± 0.079)
178 ± 2.0 (7.0 ± 0.079) 1.5 (0.059) 13.0 ± 0.20

(0.51 ± 0.0008) 20.2 (0.795) 50 (1.97) 9.9 (0.389) 14.4 (0.567)

12 (0.472) 330 ± 2.0 (13.0 ± 0.079)
178 ± 2.0 (7.0 ± 0.079) 1.5 (0.059) 13.0 ± 0.20

(0.51 ± 0.0008) 20.2 (0.795) 50 (1.97) 14.4 (0.567) 18.4 (0.724)

16 (0.630) 330 ± 2.0 (13.0 ± 0.079)
178 ± 2.0 (7.0 ± 0.079) 1.5 (0.059) 13.0 ± 0.20

(0.51 ± 0.0008) 20.2 (0.795) 50 (1.97) 18.4 (0.724) 22.4 (0.802)

24 (0.945) 330 ± 2.0 (13.0 ± 0.079)
178 ± 2.0 (7.0 ± 0.079) 1.5 (0.059) 13.0 ± 0.20

(0.51 ± 0.0008) 20.2 (0.795) 50 (1.97) 26.4 (1.039) 30.4 (1.197)
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SURFACE MOUNT TAPE AND REEL PACKAGING

Notes:

• A0, B0 and K0 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 (0.039") max. for 24 mm tape.

• All surface mount components are packed in accordance with EIA standard 481-C.

Figure 8. 8, 12, 16, and 24 mm ebossed tape

TABLE 6 - DIMENSIONS in millimeters (inches)
TAPE SIZE D0 E1 P0 P2 A0, B0, K0 S1 MIN. T Max. T1 Max.

8, 12 mm
1.5 ± 0.1

(0.059 ± 0.004)
1.75 ± 0.1

(0.069 ± 0.004)
4.0 ± 0.1

(0.157 ± 0.004)

2.0 ± 0.05
(0.79 ± 0.002)

See Note 1 0.6
(0.024)

0.6
(0.024)

0.1
(0.004)

16, 24 mm 2.0 ± 0.1
(0.79 ± 0.004)

CASE
TYPE

TAPE 
SIZE

B1
MAX.

D1
MAX.

E2
MAX. F P1

R
REF.

T2
MAX. W

MicroSMP 8
(0.315)

3.28
(0.129)

1.0
(0.039)

6.05
(0.238)

3.5 ± 0.05
(0.138 ± 0.002)

25
(0.984)

1.919
(0.076)

8.0 ± 0.30
(0.315 ± 0.012)

DO-213AB 
(GL41)

12
(0.472)

8.2
(0.323)

1.5
(0.059)

10.25
(0.404)

5.5 ± 0.05
(0.217 ± 0.002)

4.0 ± 0.10
(0.157 ± 0.004)

30
(1.181)

4.5
(0.177)

12.0 ± 0.30
(0.472 ± 0.012)

DO-214AC 
(SMA)

2.54 ± 0.10
(0.100 ± 0.004)

SMP 1.74 ± 0.10
(0.069 ± 0.004)

SMPC 7.0
(0.276)

8.0 ± 0.10
(0.315 ± 0.004)

1.33 ± 0.10
(0.052 ± 0.004)

DO-214/215 
(SMB)

8.2
(0.323)

2.67 ± 0.10
(0.105 ± 0.004) 16.0 ± 0.20

(0.630 ± 0.008)DO-214/215AB 
(SMC)

16
(0.630)

12.1
(0.476)

14.25
(0.561)

7.5 ± 0.05
(0.295 ± 0.002)

2.5 ± 0.10
(0.100 ± 0.004)

DO-218AB 24
(0.945)

20.1
(0.791)

22.25
(0.876)

11.5 ± 0.10
(0.453 ± 0.004)

16.0 ± 0.10
(0.630 ± 0.004)

5.21 ± 0.10
(0.205 ± 0.004)

24.0 ± 0.20
(0.945 ± 0.008)

De-reeling direction

D1 for components
2.0 mm  x 1.2 mm and larger

Notes:

* For machine reference only, including draft and radii concentric around B0
** See note 1 and table 6

K0

T

P0

B1*

F

E

W

P2

P1

B0

A0**

D0

Top
Cover
Tape

T2

10 pitches cumulative tolerance on tape ± 0.2

T1

S1

E2

TVS Polarization

GL41, SMA, SMB, SMC,

SMP, MicroSMP, SMPC,

DO-218AB/2E

DO-218AB/2D
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VISHAY GENERAL SEMICONDUCTOR RECOMMENDED SOLDERING PROCESS FOR SURFACE
MOUNTED AND AXIAL-LEADED COMPONENTS

RECOMMENDED WAVE SOLDERING PROFILE (Sn-Pb/Lead (Pb)-free)

Wave Soldering Notes
The profile illustrated above depends ultimately on the type of flux used with the solder paste. The peak temperature for this
process should not exceed 265 °C for PC-board mounting.

REFLOW

Note:

• All temperature refer to the center of the package, measured on the package body surface

Figure 9. 

     Full line: typical
Dotted line: process limits
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)
235 °C ~ 260 °C

< 105 °C
to 165 °C

Second wave

First wave - 5 °C/s

- 2 °C/s

+ 200 °C/s

+ 2 °C/s

Forced
cooling

10 s

Activation
of Flux

100 °C ~ 130 °C

TABLE 7 - CLASSIFICATION REFLOW PROFILE
PROFILE FEATURE Sn-Pb EUTECTIC ASSEMBLY LEAD (Pb)-FREE ASSEMBLY

Preheat and soak

Temperature min (Tsmin)
Temperature max (Tsmax)
Time (Tsmin to Tsmax) (ts)

100 °C
150 °C

60 to 120 s

150 °C
200 °C

60 to 120 s

Average ramp-up rate (TSmax to TP) 3 °C/s maximum

Liquidous temperature (TL)
Time to liquidous (tL)

183 °C
60 to 150 s

217 °C
60 to 150 s

Peak package body temperature (TP)* See classification temp in Table 2 See classification temp in Table 3

Time (tP)** with 5 °C of the specified 
classification temperature (TC) 20 s** 30 s**

Average ramp-down rate (TP to Tsmax) 6 °C/s maximum

Time 25 °C to peak temperature 6 minutes maximum 8 minutes maximum

* Tolerance for peak profile temperature (TP) is defined as a supplier minimum and a user maximum
** Tolerance for time at peak profile temperature (TP) is defined as a supplier minimum and a user maximum
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REFLOW PROFILE

Tolerance: The device manufacturer/supplierer shall assure process compatibility up to and including the stated classfication
temperature at the rated MSL level.

Notes:

• Package volume excludes external terminals (balls, bumps, lands, leads) and/or non-integral heatsinks.

• The maximum component temperature reached during reflow depends on package thickness and volume. The use of convection reflow
processes reduces the thermal gradients between packages. However, thermal gradients due to differences in thermal mass of SMD packages
may still exist.

• Recommended soldering process is accordance with J-STD-020D.

Figure 10. 

TABLE 8 - Sn-Pb EUTECTIC PROCESS PACKAGE PEAK REFLOW TEMPERATURES

PACKAGE THICKNESS VOLUME mm3

< 350
VOLUME mm3

≥ 350

< 2.5 mm 235 °C 220 °C

≥ 2.5 mm 220 °C 220 °C

TABLE 9 - LEAD (Pb)-FREE PROCESS PACKAGE CLASSIFICATION REFLOW TEMPERATURES

PACKAGE THICKNESS VOLUME mm3

< 350
VOLUME mm3

350 to 2000
VOLUME mm3

> 2000

< 1.6 mm 260 °C 260 °C 260 °C

1.6 mm to 2.5 mm 260 °C 250 °C 245 °C

≥ 2.5 mm 250 °C 245 °C 245 °C

Time

T
em

pe
ra

tu
re

ts

Time 25 °C to Peak

tp
TP

TL

Tsmin

25

tTsmax Preheat Area

TC - 5 °C
Max. Ramp Up Rate = 3 °C/s
Max. Ramp Down Rate = 6 °C/s

User tPSupplier tP

TC
- 5 °C

TC

Supplier TP ≥ TC

User TP ≤ TC


