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Small and Medium Diodes

Recently, many products ranging from computers and home appliances to autemobiles and industrial

I

equipment have been driving the need for effective solutions to reduce size and weight. .
Semiconductor requirements differ from application to application. Take power supplies for example, "
which are being required to accommodate higher capacity in smaller dimensions. This increases the
temperature at which systems are operated. ~

"

To address this problem, Toshiba offers an extensive portfolio of small, high-efficiency diodes,iﬁ"'—

including Schottky barrier diodes (SBDs) featuring high-speed operation and low forward loss.
“e ;

Toshiba offers low-loss SBDs fabricated with a next-generation process.
These SBDs will help increase the performance of equipment that
requires a small form factor and high efficiency, such as mobile devices
and switching power supplies.

SBDs with a reverse voltage of 20 V to 60 V and an average forward
current of 0.7 A to 10 A are available in small surface-mount packages.
You will find SBDs that best suit your applications.

=

Diodes with a reverse voltage of 200 V to 1000 V and an average forward
current of 0.3 A to 5 A are available in small surface-mount packages.
Toshiba’s product portfolio also includes diodes with high ESD
performance ideal for automotive applications.

Zener diodes are available with a wide range of Zener voltage
specifications from 6.2 V to 390 V. They can be used for a wide range of
applications such as consumer, automotive and industrial electronics.
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1. Key Features

SMALL & MEDIUM DIODES

BB Schottky Barrier Diodes (SBDs)

e I\
Schottky Barrier Diodes (SBDs)
> Voltage rating: VrRrvM =20V, 30V, 40V, 60 V
> Current rating: IFav) = 0.7 Ato 10 A
> Peak forward voltage: Vrm = 0.32 V typ. (0.37 V max) === VRrM = 30 V
(Shown only as examples) Vem = 0.35V typ. (0.39 V max) ===+ VRRM = 30 V
Vrm = 0.42 V typ. (0.45 V max) === VRrM = 30 V
Vv = 0.48 V typ. (0.55 V max) === VRrRM =40V
Vrm = 0.52 V typ. (0.58 V max) ===+ VRRM = 60 V

A Rectification Diodes
(Diodes for General Rectification and Reverse-Current Protection)

> Voltage rating: VRRM = 400 V to 800 V
> Current rating: IFav) = 0.3 Ato2 A
> Diodes with high ESD performance are available.

EJ Super-Fast-Recovery Diodes (S-FRDs)

Super-Fast-Recovery Diodes (S-FRDs)

> Voltage rating: VRrrm = 400V, 600V, 800 V, 900 V, 1000 V
P Current rating: IFav) = 0.5At02 A

> High-speed switching:  Reverse recovery time (tr) < 100 ns

I} High-Efficiency Diodes (HEDs)

High-Efficiency Diodes (HEDs)

> Voltage rating: VRrM =200 V, 300V, 400 V

» Current rating: IFav) =0.5t0 5 A

P High-speed switching: Reverse recovery time (tr) < 35 ns or <50 ns

B Zener Diodes

> Vz=6.2Vto390V
P Power dissipation: P = 0.7 W, 1.0 W, 2.0 W (S-FLAT™ and M-FLAT™ packages)
P Available in a bidirectional configuration for diodes with Vz = 16 V (M-FLAT™ package; P = 1.0 W).




2. New Small & Medi

SMALL & MEDIUM DIODES

Surface-Mount Package Trend for Diodes

Toshiba has been working to develop the most compact surface-mount packages which allow communication equipment to be miniaturized.

Footprint and Thermal Resistance Ey= 23 )
Glass-epoxy board: Board size = 50 mm(], Solder land = 6 mm[J (Except L-FLAT™)
US-FLAT <SBD> <SBD>
IFav) = 1.0t0 5.0 A IFav) = 10 A
VRRM = 30 to 60 V VRAm = 30 to 60 V
g <HED> <HED>
i) IFav) = 1.0t0 3.0 A IFav) = 3.0t0 5.0 A
"; IFav) = 0.7t0 1.5 A VRam = 200 to 400 V VRRM = 200 to 400 V
<3 VRRM = 20 to 60 V <SBD>
o} IF(av) =1.0t0 3.0 A
2 VRRM = 20 to 60 V.
g <HED>
g IFav) = 0.5t0 1.0 A
8 VRRM = 200 V
=)
=
60 .
0 5 10 15 20 25 30 35
Footprint Area (mm?)
Lead
M Internal Structure of FLAT Packages Chip
Epoxy resin
The FLAT packages feature reduced wire inductance and resistance and Lead —

an enhanced thermal property compared to wire-bonded packages.

FLAT Package Series

Ultra-Small Flat Small Flat Package

Package
Typical product: CUSO1, CUS10I30A Typical product: CRS01, CRS10I30A

M-FLAT™

Middle Flat Package
Typical product: CMS01, CMS10I30A

L-FLAT™

Large Flat Package

HM-FLAT

Hybrid Middle Flat
Package

Typical product: CLS01 Typical product: HMGO1

. . 4.0 ’ ) ’ .
Thickness: Thickness: 2.4 38 Th(l]cgge;; 55 Th'ﬁkgif,: 24 2.6 Thacggi;:
1.25 1.9 . N -
i
2 5
28 J
25 35 47 82 ’ 3.35
Unit: mm Unit: mm Unit: mm Unit: mm Unit: mm
New Diodes
» HMG Series (Diodes for General Rectification and Reverse-Current Protection in an HM-FLAT Package)
The HMGO02, a new addition to the portfolio of the HMG Series, contains two diodes in an HM-FLAT package.
Absolute Maximum Ratings Electrical Characteristics (Max)
Part Number
VRRM (V) IF@Av) (A) IFsm (A) Ti("C) Tstg (°C) IRRM (WA) VEm (V) @Irv (A)
HMG02 400 0.7 10 175 —40to 175 10 1.0 0.5

Note: Dual diode. VRRM, IFav), IFsm, IRRM and VM are specified per diode.

» CMZB Series (Zener diodes in an M-FLAT™ Package)
Toshiba has expanded its product portfolio with Zener diodes with a power dissipation of 1 W and a Zener voltage of 68 V to 390 V.

Zener Characteristics Zener Characteristics
Part Number Zener Voltage, Vz (V) Measurement Part Number Zener Voltage, Vz (V) Measurement

Current Current

Min Typ. Max 1z (mA) Min Typ. Max 1z (mA)
CMZB68 61.2 68 74.8 4 CMZB200 180 200 220 1.5
CMZB75 67.5 75 82.5 4 CMZB220 198 220 242 0.5
CMZB82 73.8 82 90.2 3 CMZB240 216 240 264 0.5
CMZB100 90 100 110 3 CMZB270 243 270 297 0.5
CMZB110 99 110 121 3 CMZB300 270 300 330 0.5
CMZB150 135 150 165 2 CMZB330 297 330 363 0.5
CMZB180 162 180 198 1.5 CMZB390 351 390 429 0.5




2. New Small & MediL

SMALL & MEDIUM DIODES

New Series of Schottky Barrier Diodes

Toshiba now offers small to medium Schottky barrier diodes (SBDs) fabricated with a next-generation process.

The second-generation SBD portfolio now consists of 23 SBDs with 17 new devices added. Owing to low peak forward voltage
(VFm) and low peak repetitive forward voltage (IrRrm) characteristics, these SBDs provide low power loss, help reduce the size and
improve the power efficiency of mobile handsets, switching power supplies, etc., thereby improving their overall performance.

b Voltage rating: VRam = 30 V, 40 V P Tradeoff Relationship between the Forward

Voltage and Reverse Leakage Current (Example
p Current rating: IFiav)=1Ato 3 A g g ( ple)

) Peak forward voltage (Typical characteristics: CRS10130A)

1000 -
Vem = 0.35V typ. (0.39 V max (@lrm = 0.7 A)) N

P> Small surface-mount packages (US-FLAT™, S-FLAT™, M-FLAT™) § & N
; 100 2. Conventional SBDS}
<
9
el
< 10 ==
- 11 NewsBDs |

ST A \
025 03 035 04 045 05
Vem(V)@IF=0.7 A
P Forward Voltage (VF) Curves (Example) » Reverse Leakage Current (Ir) Curves (Example)
IF-VF IR-Tj (Typ.) VR =30 V
10 T I — 100
H Ti=25C = 3 Pulse test | ’ﬁt
[l Pulse test
A )
/// //
Y/

Forward Current, IF (A)
N
Reverse Current, Ir (MmA)

/T /
/17
/] 1]
H NN
/ / (=) — CRS10I30A | 0.001 (=) — CRS10I30A
—— CRSO01 (Low-VF) —— CRSO01 (Low-VF)
—— CRSO03 (Low-Ir) —— CRSO03 (Low-Ir)
0.1 ‘ : ! . . 0.0001 e
0.0 0.2 0.4 0.6 0.8 1.0 0 20 40 60 80 100 120 140
Forward Voltage, VF (V) Junction Temperature, Tj ("C)

» Product Naming Conventions

Starting with the new SBD series, the product naming conventions have been changed as shown below.
Product names denote packaging, current rating, voltage rating and go on.

. . 2) Average forward current, Irav
Product Naming Conventions @) 9 )

Example: 10: 1.0 A
CRS 10 I 30 A (3) Product feature

m @ © @& © I: Low forward voltage & low leakage current (New SBD series)
F: Low forward voltage
(1) Toshiba Schottky barrier diode/package style R: Low leakage current
CRS: S-FLAT package (4) Reverse voltage, VRrRM
CMS: M-FLAT package Example: 30: 30 V

CUS: US-FLAT package (5) Suffix that indicates an additional feature



» Product Lineup

Absolute Maximum Ratings Electrical Characteristics (Max)

Package Part Number 5

VRRM (V) IFav) (A) IFsm (A) Ti("C) Tstg (‘C) IRRM (MA) Vim (V) @lrm (A)
CUS10I30A 2 1.0 20 150 —55 to 150 0.06 0.39 0.7
US-FLAT™ CUS15I30A 1.5 20 150 -55 to 150 0.06 0.46 15
QET) CUS10140A 40 1.0 20 150 -55 to 150 0.06 0.49 0.7
CRS10I30A 20 150 -55 to 150 0.06 0.39 0.7
CRS10I30B 1.0 20 150 -55 to 150 0.06 0.42 1.0
Q=T CRs10I30C 30 150 -55 to 150 0.10 0.36 1.0
CRS15I130A 20 150 -55 to 150 0.06 0.46 15
30 15

GET) CRs15130B 30 150 -55 to 150 0.10 0.40 1.5
GET) CRS20130A 20 20 150 -55 to 150 0.06 0.49 2.0
S-FLAT™  @IE1) CRS20130B ' 30 150 -55 to 150 0.10 0.45 2.0
@ CRS30I30A 3.0 30 150 -55 to 150 0.10 0.49 3.0
GET) CRS10140A . 20 150 -55 to 150 0.06 0.49 0.7
GET) CRs10140B 25 150 -55 to 150 0.10 0.45 1.0
QET) CRS15140A 40 1.5 20 150 -55 to 150 0.06 0.55 1.5
GET) CRS20140A 20 20 150 -55 to 150 0.06 0.60 2.0
@ CRS20140B 25 150 -55 to 150 0.10 0.52 2.0
GET) CMS10I30A 1.0 30 150 -55 to 150 0.10 0.36 1.0
CET) CMS20130A 30 2.0 30 150 -55 to 150 0.10 0.45 2.0
@ CMS30I30A 3.0 30 150 -55 to 150 0.10 0.49 3.0
M-FLAT™ Q=) CMS10140A 1.0 25 150 -55 to 150 0.10 0.45 1.0
QD) CMS15140A 20 15 25 150 -55 to 150 0.10 0.49 15
QE) CMS20140A 2.0 25 150 -55 to 150 0.10 0.52 2.0
D) CMS30140A 3.0 25 150 -55 to 150 0.10 0.55 3.0




3. Selection Guide

SMALL & MEDIUM DIODES

Schottky Barrier Diodes (

Average Forward Package Peak Repetitive Reverse Voltage Package | Reference
Current 9 20V 30V 40V 60V Number Page
0.7 A US-FLAT™ CUS03 CUS04 @ 10
CUS05 CUSO01 CUS10I140A
US-FLAT™ CuUS06 Ccuso02 @ 10
CUS10I30A
CRS06 CRSO01 CRS04 CRS12
CRS03 CRS10140A CRS13
CRS05 CRS10140B
1A S-FLAT™ CRS11 ® 10
CRS10I30A
CRS10I130B
CRS10I130C
CMS08 CMS10
M-FLAT™ CMS09 CMS10I40A ® 11
CMS10I30A
VS-8 TPCF8EQ24 ® 11
US-FLAT™ CUS15I30A @ 10
CRS08 CRS15140A
CRS09
15A S-FLAT™ CRS15130A ® 10
CRS15130B
M-FLAT™ CMS15140A ® 11
CRS14 CRS20140A
S-FLAT™ CRS20I130A CRS20140B @ 10
CRS20130B
2A CMS06 CMS11 CMS14
CMS07 CMS20140A
M-FLAT™ CMS 1Y ® 11
CMS20I130A
i " CRS150
S-FLATT CRS30130A @ 10
3A CMSO01 CMS16 CMS15
CMS03 CMS19 CMS20
M-FLAT™ CMS18 cMS21 ® 1
CMS30I30A CMS30140A
CMS04
5A M-FLAT™ CMS05 ® 11
10A L-FLAT™ CLSO01 CLS02 CLS03 @ 11
4: Dual (Two separate diodes) <: IFpc) = 3A
Rectification Diodes
P Diodes for General Rectification and Reverse-Current Protection
Average Forward Package Peak Repetitive Reverse Voltage Package | Reference
Current 9 400V 600V 800V Number Page
03A VS-6 TPC6KO01¢ ®
HMGO1 ¢
05A HM-FLAT HMGO2 ¢ @)
- M CRGO02
07A S-FLATT CRGOTO ® "
CRGO03
S-FLAT™ CRGO9% CRG04 CRGO05 ®
1A CMCo02:%k
M-FLAT™ CMGO5 8%282 ®
CMGO07
2A M-FLAT™ CMG02 CMGO03 ®

O: AEC-Q101-qualified at Tj = 175°C  :

Designed for strobe discharge applications. 4: Dual %: High ESD protection




T TR

Super-Fast-Recovery Diodes (S-FRDs) and High-Efficiency Diodes(HE

P Super-Fast-Recovery Diodes (S-FRDs)

Average Forward Pack Reverse Recovery Peak Repetitive Reverse Voltage Package Reference
Current ackage Time (Max) 600V 800V 900V 1000 V Number Page
05A S-FLAT™ 100 ns CRF03(0.7 A) CRFO02:k @
) M-FLAT™ 100 ns CMF04 CMF03 CMF05 € 13
1A M-FLAT™ 100 ns CMFO02 €
2A M-FLAT™ 100 ns CMFO1 ®
sk: Designed for strobe charge applications
P High-Efficiency Diodes (HEDs)
Average Forward . Reverse Recovery Peak Repetitive Reverse Voltage Package | Reference
Current ackage Time (Max) 200V 300V 400V Number Page
05A S-FLAT™ 35 ns CRHO02 ®
S-FLAT™ 35 ns CRHO1
1A 35 ns CMHO04 CMHO05A
| ™
§ M-FLAT 50 ns CMHO05
= 35 ns CMHO07 CMHO08A
- ™ 14
5 %A M-FLAT 50 ns CMH08 ®
® P 35ns CMHO1 CMHO02A
3A LA 50 ns CMHO02
L-FLAT™ 35 ns CLHO1 CLH02 CLHO03 @
5A L-FLAT™ 35 ns CLHO05 CLHO06 CLH07
Zener Diodes
P Zener Diodes
Power Dissipation 0.7W 1w ] 2w Power Dissipation 0.7W 1w 2w
Package ™ " Package " "
V) S-FLAT M-FLATT V) S-FLATT M-FLATT
6.2 CRY62 39 CRZ39 CMZB39 CMZ39
6.8 CRY68 43 CRZ43 CMZB43 CMz43
7.5 CRY75 47 CRz47 CMzZB47 CMz47
8.2 CRY82 51 CMZB51 CMZ51
9.1 CRYO1 53 CMZB53 CMZ53
10 CRZ10 68 CMZB68
11 CRZ11 75 CMZB75
12 CRZ12 CMzB12 CMZ12 82 CMZB82
13 CRZ13 CMZB13 CMZ13 100 CMZB100
15 CRZ15 CMZB15 CMZ15 110 CMZB110
16 CRZ16 CMZB16 CMZ16 150 CMZB150
18 CRZ18 CMZB18 CMZ18 180 CMZB180
20 CRZ20 CMZB20 CMZ20 200 CMZB200
22 CRz22 CMzB22 CMz22 220 CMzZB220
24 CRZ24 CMzZB24 CMZ24 240 CMZB240
27 CRZz27 CMzB27 CMz27 270 CMZB270
30 CRZ30 CMZB30 CMZ30 300 CMZB300
33 CRZ33 CMZB33 CMZ33 330 CMZB330
36 CRZ36 CMZB36 CMZ36 390 CMZB390
Package Number ® ® Package Number ® ®
Reference Page 15 16 \ 15 Reference Page 15 16 | 15
P Bidirectional Zener Diode
Part Number Power Dissipation Package Vz (V) Package Number Reference Page
CMZM16 1w M-FLAT™ 16 ® 16




4. Product Characteri

SMALL & MEDIUM DIODES

4.1 Schottky Barrier Diodes (SBDs)

> Voltage rating: VrRrRm =20V, 30V, 40V, 60 V
P Current rating: IFav) = 0.7 Ato 10 A
P Available in surface-mount packages.

Package Part Number Absolute Maximum Ratings Electrical Characteristics (Max)
g VRrM (V)| IFav) (A) | IFsm (A) | Tj (C) | Tstg (‘C) |Iram (mA)| VEm (V) [@Irm (A)] Ci (PF) (Typ) [ Conditions
CUS05 20 1.0 20 125 |-40to150| 1.0 0.37 0.7 40
CUSs06 20 1.0 20 150 |-40to 150| 0.03 0.45 0.7 40
Cuso1 30 1.0 20 125 |-40t0o150| 1.5 0.37 0.7 40
' CUS02 30 1.0 20 150 |-40to150| 0.1 0.45 0.7 40
CUS10I30A 30 1.0 20 150 |-55t0 150 0.06 0.39 0.7 50 }/E ? R/IOH\;’
CUS15I30A 30 1.5 20 150 |-55to 150/ 0.06 0.46 1.5 50 -
US-FLAT™ Cuso03 40 0.7 20 150 [-40to 150 0.1 0.52 0.7 45
CUS10140A 40 1.0 20 150 |-55to 150/ 0.06 0.49 0.7 35
CuUso04 60 0.7 20 150 |-40to150| 0.1 0.58 0.7 38
CRS06 20 1.0 20 125 |40 to 150 1 0.36 1.0 60
CRSO01 30 1.0 20 125 |-40to150| 1.5 0.37 0.7 40
CRS03 30 1.0 20 150 |-40to 150 0.1 0.45 0.7 40
CRS05 30 1.0 20 150 |-40to150| WV 0.45 1.0 60
CRS11 30 1.0 20 125 |-40to150| 1.5 0.36 1.0 60
CRS10I30A 30 1.0 20 150 |-55t0150| 0.06 0.39 0.7 50
CRS10130B 30 1.0 20 150 |-55t0 150| 0.06 0.42 1.0 50
CRS10I130C 30 1.0 30 150 |-55t0 150 0.10 0.36 1.0 82
CRS08 30 1.5 30 125 |-40to 150 1 0.36 1.5 90
CRS09 30 1.5 30 150 |-40to 150 0.05 0.46 1.5 90
CRS15I30A 30 1.5 20 150 |-55to 150 0.06 0.46 1.5 50
CRS15I30B 30 1.5 30 150 |-55t0150| 0.10 0.40 1.5 82 VR=10V,
CRS14 30 2.0 30 150 |-40to 150| 0.05 0.49 2.0 90 f=1MHz
S-FLAT™ CRS20I30A 30 2.0 20 150 |-55t0 150 0.06 0.49 2.0 50
CRS20130B 30 2.0 30 150 |-55t0 150 0.10 0.45 2.0 82
CRS15¢ 30 3.0 30 150 |-40to 150/ 0.05 0.52 3.0 90
CRS30I130A 30 3.0 30 150 |-55t0150| 0.10 0.49 3.0 82
CRS04 40 1.0 20 150 |-40to150| 0.1 0.49 0.7 47
CRS10140A 40 1.0 20 150 |-55t0 150| 0.06 0.49 0.7 35
CRS10140B 40 1.0 25 150 |-55t0150| 0.10 0.45 1.0 62
CRS15140A 40 1.5 20 150 |-55t0 150| 0.06 0.55 1.5 85
CRS20140A 40 2.0 20 150 |-55t0 150 0.06 0.60 2.0 35
CRS20140B 40 2.0 25 150 |-55t0150| 0.10 0.52 2.0 62
CRS12 60 1.0 20 150 |-40to150| 0.1 0.58 1.0 40
CRS13 60 1.0 20 150 |-40to 150| 0.05 0.55 1.0 40

V:IrRrM =5 uA Max (VR=5V) <Orlrpo) =3 A

10
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Packaqe Part Number Absolute Maximum Ratings Electrical Characteristics (Max)
g VrrM (V)| IFav) (A) | IFsm (A) | T (C) | Tstg (C) |IRam (mA)| VEm (V) [@Trm (A)] Ci (PF) (Typ) [ Conditions
CMS08 30 1.0 25 125 |-40to150| 1.5 0.37 1.0 70
CMS09 30 1.0 25 150 |-40to150] 0.5 0.45 1.0 70
CMS10I30A 30 1.0 30 150 |-55t0150| 0.10 0.36 1.0 82
CMS06 30 2.0 40 125 |-40to 150 3.0 0.37 2.0 130
CMS07 30 2.0 40 150 |-40to150| 0.5 0.45 2.0 130
CMS17 30 2.0 30 150 |-40to 150 0.1 0.48 2.0 90
CMS20I30A 30 2.0 30 150 |-55t0 150/ 0.10 0.45 2.0 82
CMSO01 30 3.0 40 125 |-40to150| 5.0 0.37 3.0 190
CMS03 30 3.0 40 150 |-40to150| 0.5 0.45 3.0 190
CMS18 30 3.0 40 150 |-40to 150/ 0.01 0.64 3.0 170
CMS30I130A 30 3.0 30 150 |-55to0 150/ 0.10 0.49 3.0 82
CMS04 30 5.0 70 125 |-40to 150| 8.0 0.37 5.0 330 VrR=10V,
CMS05 30 5.0 70 150 |-40to 150/ 0.8 0.45 5.0 330 f=1MHz
CMS10 40 1.0 25 150 |-40to150| 0.5 0.55 1.0 50
M-FLAT™ CMS10140A 40 1.0 25 150 |-55t0 150/ 0.10 0.45 1.0 62
CMS15140A 40 1.5 25 150 |-55t0 150/ 0.10 0.49 1.5 62
CMS11 40 2.0 30 150 |-40to150| 0.5 0.55 2.0 95
CMS20140A 40 2.0 25 150 |-55to0 150/ 0.10 0.52 2.0 62
CMS16 40 3.0 30 150 |-40to150| 0.2 0.55 3.0 95
CMS19 40 3.0 40 150 |-40to 150/ 0.01 0.68 3.0 125
CMS30140A 40 3.0 25 150 |-55t0 150/ 0.10 0.55 3.0 62
CMSi14 60 2.0 40 150 |-40to150] 0.2 0.58 2.0 77
CMS15 60 3.0 60 150 |-40to 150 0.3 0.58 3.0 102
CMS20 60 3.0 40 150 |-40to 150/ 0.01 0.72 3.0 105
CLSo1 30 10 100 125 |-40to 150 1.0 0.47 10 530
. cLS02 40 | 10 | 100 | 125 |40t0150 10 | 055 | 10 | 420 | [°T10V
)
L-FI‘;\TTM CLS03 60 10 100 125 |-40to 150 1.0 0.58 10 345

V:IrRRM =5 uA Max (VR=5V) <rlrpo) =3 A

Package Part Number Absolute Maximum Ratings Electrical Characteristics (Max)
VrrM (V)| IFav) (A) | IFsm (A) | T (C) | Tstg (C) |IRRM(MA)) VFm (V) [@Irm (A)|Ci (PF) (Typ.) [ Conditions
ﬁ TPCFBEO2 | 30 | 10 | 7 | 150 | 4010150 0.1 | 049 | 10 | s4 | JRTIOV
VSs-8
Note: VRRM, IFav), IFsm, IrRrRM, VFM and Cj are specified per diode.
P Marking
US-FLAT™ S-FLAT™ S-FLAT™

Cathode mark

Example: CUSO01

Cathode mark

Example: CRSO01

Cathode mark

Example: CRS10130A

S

Cathode mark

Example: CMSO01

+

Example: CLSO01

M-FLAT™ L-FLAT™ VS-8
(Bs) | =k o

Pin 1

Example: TPCF8E02

11



4. Product Characteri

SMALL & MEDIUM DIODES

4.2 Rectification Diodes
(Diodes for General Rectification and Reverse-Current Protection)

> Voltage rating: VrrM = 400V, 600 V, 800 V
P Current rating: IFav)=0.3 Ato 2 A
P Available in surface-mount packages.

Frdias Part Number Absolute Maximum Ratings Electrical Characteristics (Max)
Vram (V) IFav) (A) IFsm (A) Ti(‘C) Tstg (°C) IRRM (uA) Vim (V) @lrm (A)

CRG02 400 0.7 15 150 —40 to 150 10 1.1 0.7

CRG070 400 0.7 15 175 —-40to 175 10 1.1 0.7

l CRGO03 400 1.0 15 150 —40 to 150 10 1.1 0.7
CRGO09% 400 1.0 15 150 —40 to 150 10 1.1 0.7

S-FLAT™ CRG04 600 1.0 15 150 —40 to 150 10 11 1.0
CRGO05 800 1.0 15 150 —40 to 150 10 1.2 1.0

CMCO02:¢ 400 1.0 30 150 —40 to 150 10 1.0 1.0

CMGO05 400 1.0 15 150 —40 to 150 10 1.1 1.0

CMGo07 400 1.0 30 150 —40 to 150 10 1.1 1.0

CMG02 400 2.0 80 150 —40 to 150 10 1.1 2.0

CMG06 600 1.0 15 150 —40 to 150 10 1.1 1.0

M-FLAT™ CMG08 600 1.0 30 150 | —40to 150 10 1.1 1.0
CMGO03 600 2.0 80 150 —40 to 150 10 11 2.0

O: AEC-Q101-qualified at Tj = 175°C *: High ESD protection sk: Designed for strobe discharge applications

Absolute Maximum Ratings Electrical Characteristics (Max)

Package Part Number Vrrm (V) IFav) (A) IFsm (A) Ti("C) Tstg (°C) IRRM (UA) Vim (V) @lrv (A)
Q TPC6KO1 400 0.3 3 150 —-55to 150 10 1.1 0.3
VS-6
‘ HMGO1 400 0.5 10 150 —40 to 150 10 1.0 0.5
HMG02 400 0.7 10 175 —-401to0 175 10 1.0 0.5
HM-FLAT

Note: IFav), IFsm, IRrRM and Vem are specified per diode.

» Marking

S-FLAT™ M-FLAT™ VS-6

; 00

1 % G| | ReA
e
- ams e o7
Cathode mark Cathode mark Pin 1 Pin 1

Example: CRG04 Example: CMG02 Example: TPC6KO01 Example: HMGO1

12



4.3 High-Speed Rectifiers
Super-Fast-Recovery Diode (S-FRDs)

> Voltage rating:
P Current rating:

P High-speed switching:

VRrrM = 600V, 800 V, 900 V, 1000 V
IFav) = 0.5 Ato 2 A

High-Efficiency Diode (HEDs)

Reverse recovery time (tr) < 100 ns

> Voltage rating:
P Current rating:

P High-speed switching:

VRrM =200 V, 300V, 400 V
IFav)=0.5t0 5 A

P Available in surface-mount packages.

Reverse recovery time (tr) = 35 ns or < 50 ns

(1) Super-Fast-Recovery Diodes (S-FRDs)

Absolute Maximum Ratings

Electrical Characteristics (Max)

Package Part Number = =
g VRem (V)| IFav) (A) | IFsm (A) | Tj (C) | Tstg (‘C) |IRRM (uA)| VFm (V) [@IFm (A)| tr (NS) [ Conditions
CRF02: 800 0.5 10 150 |-40to 150 50 3.0 0.5 100
lF=1A,
- di/dt = —30 Alus
CRFO03 600 0.7 10 150 |-40to 150| 50 2.0 0.7 100
S-FLAT™
CMFO1 600 2.0 30 150 |-40to 150 50 2.0 2.0 100
CMF02 600 1.0 10 150 |-40to 150| 50 2.0 1.0 100 1A
F= ,
CMF04 800 0.5 10 150 |-40to 150 50 25 0.5 100 | Gigt = -30 Alus
' CMFO03 900 0.5 10 125 |-40to0 150| 50 25 0.5 100
M-FLAT™ CMFO05 1000 0.5 10 125 |-40t0 150 50 27 0.5 100

sk: Designed for strobe discharge applications

13
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(2) High-Efficiency Diodes (HEDs)

Package Part Number Absolute Maximum Ratings Electrical Characteristics (Max)
g VRrm (V)| IFav) (A) | IFsm (A) | Ti (C) | Tstg (‘C) |Irrm(uA)| VFm (V) [@IFm (A)] trr (nS) Conditions
. CRH02 200 0.5 10 150 |-40to150| 10 0.95 0.5 35
IF=1A,
di/dt = =30 Alus
CRHoO1 200 1.0 15 150 |-40to 150 10 0.98 1.0 35
S-FLAT™
CMHO04 200 1.0 20 150 |-40to 150 10 0.98 1.0 35
CMHO07 200 2.0 40 150 |-40to 150 10 0.98 2.0 35
CMHo01 200 3.0 40 150 |-40to 150 10 0.98 3.0 35
CMHO05 400 1.0 20 150 |-40to 150 10 1.3 1.0 50 Fo1A
CMHO05A 400 1.0 10 150 |-40to 150 10 1.8 1.0 35 di/dt = —30 :"\/us
CMHO08 400 2.0 30 150 |-40to 150 10 1.3 2.0 50
CMHO08A 400 2.0 20 150 |-40to 150 10 1.8 2.0 35
CMHO02 400 3.0 40 150 |-40to 150 10 1.3 3.0 50
M-FLAT™ CMHO02A 400 3.0 30 150 |-40to 150/ 10 1.8 3.0 35
CLHO1 200 3.0 60 150 |-40to 150 10 0.98 3.0 35
CLHO05 200 5.0 100 150 |-40to 150 10 0.98 5.0 35
CLHO02 300 3.0 50 150 |—40to 150 10 1.3 3.0 85 IF=2A,
— CLHo6 300 5.0 60 150 |-40to0 150/ 10 1.3 5.0 35 | di/dt=-50 Alus
— CLHO03 400 3.0 30 150 |-40to 150 10 1.8 3.0 35
L-FLAT™ CLHO07 400 5.0 50 150 |-40to 150 10 1.8 5.0 35
P Marking
M S-FRDs
S-FLAT™ M-FLAT™
| EF1]]
A
—i—
Cathode mark Cathode mark
Example: CRF02 Example: CMFO01
B HEDs
S-FLAT™ M-FLAT™ L-FLAT™
[| EH1]] i
i Ol 8
Cathode mark Cathode mark e —i—

Example: CRHO1

Example: CMHO1

Example: CLHO1




4.4 Zener Diodes > Packages
> Vz=6.2V1t0o 390V
> Power dissipation: P =0.7 W, 1.0 W, 2.0 W
(S-FLAT™ and M-FLAT™ packages)
P Available in a bidirectional configuration for diodes with Vz = 16 V
(M-FLAT™ package; P = 1.0 W).
S-FLAT™ M-FLAT™
CRY62 and CRZ10 Series (S-FLAT™) Ta=25C
Zener Characteristics Temperature Coefficient | Forward Reverse
Power : of Zener Voltage | Voltage Current
Part Number |Dissipation Zener Voltage RBZEL?Q’,{& Megill{lr:ment ar ' Meézl;ggf LIS Me&gﬁ;eg;ent
(mW) vz (v) ra (@) Iz (mV/C) V) IF (uA) VA
Min | Typ. | Max Max (mA) Typ. Max Max (A) Max (V)
CRY62 700 5.6 6.2 6.8 60 10 2 3 1.0 0.2 10 3.0
CRY68 700 6.2 6.8 7.4 60 10 3 4 1.0 0.2 10 3.0
CRY75 700 6.8 7.5 8.3 30 10 4 5 1.0 0.2 10 4.5
CRY82 700 7.4 8.2 9.0 30 10 4 6 1.0 0.2 10 4.9
CRY91 700 8.2 9.1 10.0 30 10 5 8 1.0 0.2 10 55
CRZ10 700 9.0 10.0 11.0 30 10 6 9 1.0 0.2 10 6.0
CRZ11 700 9.9 11.0 12.1 30 10 7 11 1.0 0.2 10 7.0
CRZ12 700 10.8 12.0 13.2 30 10 8 13 1.0 0.2 10 8.0
CRZ13 700 11.7 13.0 14.3 30 10 9 14 1.0 0.2 10 9.0
CRZ15 700 13.5 15.0 16.5 30 10 11 17 1.0 0.2 10 10.0
CRZ16 700 14.4 16.0 17.6 30 10 12 19 1.0 0.2 10 11.0
CRZ18 700 16.2 18.0 19.8 30 10 14 23 1.0 0.2 10 13.0
CRZ20 700 18.0 20.0 22.0 30 10 16 26 1.0 0.2 10 14.0
CRZ22 700 19.8 22.0 24.2 30 10 18 28 1.0 0.2 10 16.0
CRZ24 700 21.6 24.0 26.4 30 10 20 32 1.0 0.2 10 17.0
CRz27 700 24.3 27.0 29.7 30 10 23 36 1.0 0.2 10 19.0
CRZ30 700 27.0 30.0 33.0 30 10 25 40 1.0 0.2 10 21.0
CRZ33 700 29.7 33.0 36.3 30 10 26 41 1.0 0.2 10 26.4
CRZ36 700 32.4 36.0 39.6 30 9 28 45 1.0 0.2 10 28.8
CRZ39 700 352 39.0 42.9 35 8 30 48 1.0 0.2 10 31.2
CRZ43 700 38.7 43.0 47.3 40 7 33 53 1.0 0.2 10 34.4
CRz47 700 42.3 47.0 51.7 65 6 38 60 1.0 0.2 10 37.6
CMZ12 Series (M-FLAT™) Ta=25C
Zener Characteristics Temperature Coefficient | Forward Reverse
Power : of Zener Voltage | Voltage Current
Part Number |Dissipation Zener Voltage ngggg:ge Megitgzment ar VF Meéal;;zrrr:? "R Me&gn:&ent
(W) Vz (V) rd (Q) Iz (mV/°C) (V) Ie (uA) VR
Min | Typ. | Max Max (mA) Typ. Max Max (A) Max (V)
CMz12 2.0 10.8 12 13.2 30 10 8 13 1.2 0.2 10 8
CMzZ13 2.0 11.7 13 14.3 30 10 9 14 1.2 0.2 10 9
CMZ15 2.0 13.5 15 16.5 30 10 11 17 1.2 0.2 10 10
CMz16 2.0 14.4 16 17.6 30 10 12 19 1.2 0.2 10 11
CMzZ18 2.0 16.2 18 19.8 30 10 14 23 1.2 0.2 10 13
CMZ20 2.0 18.0 20 22.0 30 10 16 26 1.2 0.2 10 14
CMz22 2.0 19.8 22 24.2 30 10 18 28 1.2 0.2 10 16
CMz24 2.0 21.6 24 26.4 30 10 20 32 1.2 0.2 10 17
CmMmz27 2.0 24.3 27 29.7 30 10 23 36 1.2 0.2 10 19
CMZ30 2.0 27.0 30 33.0 30 10 25 40 1.2 0.2 10 21
CMZ33 2.0 29.7 33 36.3 30 10 26 41 1.2 0.2 10 26.4
CMZ36 2.0 324 36 39.6 30 9 28 45 1.2 0.2 10 28.8
CMzZ39 2.0 35.1 39 42.9 35 8 30 48 1.2 0.2 10 31.2
CMz43 2.0 38.7 43 47.3 40 7 33 53 1.2 0.2 10 34.4
CMz47 2.0 42.3 47 51.7 65 6 38 60 1.2 0.2 10 37.6
CMZ51 2.0 45.9 51 56.1 65 6 43 68 1.2 0.2 10 40.8
CMZ53 2.0 47.7 53 58.3 85 5 49 77 1.2 0.2 10 42.4
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CMZB12 Series (M-FLA Ta=25C
Zener Characteris.tics Temperature Coefficient | Forward Reverse
Part Number Digs?;vaetiron Zens/rz\ésl)tage R%ﬁi"s??,ige Me%sut:;znmtent ° Zene(z;;/ olage Vo{}ige Me?;f,‘:{gnmte”t Culr;ent Mee/itljtraegrgent
4 (©) # (mV/'C) V) WA | A
Min | Typ. | Max Max (mA) Typ. Max Max (A) Max (v)
CMzB12 1.0 10.8 12 13.2 30 10 8 13 1.2 0.2 10 8
CMzB13 1.0 11.7 13 14.3 30 10 9 14 1.2 0.2 10 9
CMzB15 1.0 13.5 15 16.5 30 10 11 17 1.2 0.2 10 10
CMzB16 1.0 14.4 16 17.6 30 10 12 19 1.2 0.2 10 11
CMzB18 1.0 16.2 18 19.8 30 10 14 23 1.2 0.2 10 13
CMzZB20 1.0 18.0 20 22.0 30 10 16 26 1.2 0.2 10 14
CMzB22 1.0 19.8 22 24.2 30 10 18 28 1.2 0.2 10 16
CMzB24 1.0 21.6 24 26.4 30 10 20 32 1.2 0.2 10 17
CMzB27 1.0 24.3 27 29.7 30 10 23 36 1.2 0.2 10 19
CMZB30 1.0 27.0 30 33.0 30 10 25 40 1.2 0.2 10 21
CMZB33 1.0 29.7 33 36.3 30 10 26 41 1.2 0.2 10 26.4
CMZB36 1.0 32.4 36 39.6 30 9 28 45 1.2 0.2 10 28.8
CMzZB39 1.0 35.1 39 42.9 35 8 30 48 1.2 0.2 10 31.2
CMzB43 1.0 38.7 43 47.3 40 7 33 53 1.2 0.2 10 34.4
CMzB47 1.0 42.3 47 51.7 65 6 38 60 1.2 0.2 10 37.6
CMzZB51 1.0 45.9 51 56.1 65 6 43 68 1.2 0.2 10 40.8
CMzZB53 1.0 47.7 53 58.3 85 5 49 77 1.2 0.2 10 42.4
CMZB68 1.0 61.2 68 74.8 120 4 57 90 1.2 0.2 10 54.4
CMzB75 1.0 67.5 75 82.5 150 4 66 104 1.2 0.2 10 60
CMzB82 1.0 73.8 82 90.2 170 3 71 113 1.2 0.2 10 65.6
CMzB100 1.0 90 100 110 300 3 87 138 1.2 0.2 10 80
CMzB110 1.0 99 110 121 300 3 96 152 1.2 0.2 10 88
CMZB150 1.0 135 150 165 450 2 136 210 1.2 0.2 10 120
CMzB180 1.0 162 180 198 500 15 161 254 1.2 0.2 10 144
CMzB200 1.0 180 200 220 500 15 170 269 1.2 0.2 10 160
CMzB220 1.0 198 220 242 5000 0.5 200 309 1.2 0.2 10 176
CMzB240 1.0 216 240 264 5000 0.5 215 343 1.2 0.2 10 192
CMzB270 1.0 243 270 297 5000 0.5 243 385 1.2 0.2 10 216
CMzB300 1.0 270 300 330 5000 0.5 270 428 1.2 0.2 10 240
CMzB330 1.0 297 330 363 5000 0.5 296 473 1.2 0.2 10 264
CMzZB390 1.0 351 390 429 10000 0.5 350 555 1.2 0.2 10 312
CMZM16 Bidirectional Zener Diode Series (M-FLAT™) Ta=25C
Zener Characteristics Tempfezrature \??tefficient Iéeverscte
_Power Dynamic | Measurement RUZCTCIRORATE Sl Measurement
Part Number | Dissipation Zensrz\ggl)tage Rezsttg?ce Cugent (m§/1/1:C) (JFA) Vo\l}::{ge
Min | Typ. | Max Max (mA) Typ. Max Max (V)
CMzMm16 1.0 14.4 16 17.6 30 10 12 19 10 11
» Marking
CRY62, CRZ10 Series CMZ12 Series CMZB12 Series CMZM16 Series
1 1
N0 = e | e |
¥ ¥ 2
¥ ¥ b -
[ ] L T
Cathode mark Cathode mark Cathode mark
Example: CRY75 Example: CRZ13 Example: CMZ24 Example: CMZB18 Example: CMZM16




DC-DC Converter
DC-DC —

AC Adapter

T T Do 3VIBA, : F{]
Secondary Main E E
Battery Battery R S SR J'
o 5V5A____ : H]
Bl T
\_ R S o)
Applications Package Recommended Diodes
Reverse-battery and US-FLAT™ CUS01, CUS02, CUS10I30A, CUS15I30A
reverse-current protection S-FLAT™ CRS01, CRS03, CRS05, CRS06, CRS08, CRS09, CRS11, CRS14
M-FLAT™ CMS01, CMS03, CMS06, CMS07, CMS08, CMS09, CMS16
DC-DC converters S-FLAT™ CRS03, CRS04, CRS05, CRS09, CRS13, CRS10130A, CRS15I30A, CRS20I30A
M-FLAT™ CMS03, CMS05, CMS14, CMS15, CMS20130A, CMS30I30A, CMS20140A, CMS30140A

s
MOSFET Gate Protection Circuit )
Reverse-Battery Protection) /
Switching Circuit E
Flywheel Diode
Load B
Battery-_
\ ke
Applications Package Recommended Diodes
Reverse-battery and S-FLAT™ CRGO04, CRG05, CRG07, CRG09, CRG02, CRG03, HMGO02
reverse-current protection M-FLAT™ CMG02, CMG03, CMG05, CMG06, CMG07, CMG08
Surge absorbers S-FLAT™ CRZ Series
: M-FLAT™ | CMZB Series, CMZ Series
. S-FLAT™ CRHO1, CRHO02
Flywheeling
M-FLAT™ CMHO01, CMH04, CMHO07
. S-FLAT™ CRZ Series
MOSFET gate protection
gate protect M-FLAT™ | CMZB Series, CMZ Series, CMZM16
DC-DC converters M-FLAT™ CMS18, CMS19, CMS20

17



6. Packaging and Packing .
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6.1 Surface-Mount Packages

@ US'FLATTM Unit: mm
Package dimensions Tape dimensions
08501 - 078201 40401 E L 02:005
2 ;i . 20:005| ©1.5% ~ 5 g 35
S =~ LM - o
o 3 5 @
3 5!
= o S L = =7 3 -
g QF O I a3
! : | [ 07%005
0 [40=01[]\L Type \R Type
9820 21.05 + 0.05
125 132
3
©
1]
g- X A 9.0+0.3
= Reel dimensions
o 2180 + 0.3
Land pattern dimensions for reference only
8.0
T 1%
' =H ©
] Lol | 5]
2 ! of |1
+H
0 : e
o, ]
I
| 1.2+05 1.2+05
! “1:2+0.2
S Lo L___| *2:4£05
: Type: TE85 Ror L
I
" Packing quantities: 4000 pcs/reel
@ S'FLATTM Unit: mm
Package dimensions Tape dimensions
o~ —
2 M i 15 :(())1 40+0.1 =
’/.- g © 0.2+0.05
o | % | ; D Vet =i -4
S < 1AL f1 g 5 ]
I ©| g 91 >
8 Sy /A [ T (== s =)
1 m o
.9 404 . L 1.45+0.1
o2 Earon 40+0.1 1.9:£0.1
601 0164006 91.1+0.1
L Type R Type
g P
'R
. é Reel dimensions 9.0:03
2180+ 0.3
Land pattern dimensions for reference only ]
i
! -
R R R R - 2
' A ©
! o S
T =}
' H
I ™
i @ .
1 o
!
! 1.2+05 12+05
| *1:2+0.2
D S 2408 Type: TE85 Ror L
i
12 Packing quantities: 3000 pcs/reel
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® M-FLAT™

Unit: mm

Package dimensions

Tape dimensions

o~
2 o s
. : , A S 40+01 ‘01 0.3+0.05
0 0 2157 %
o~ S N 2.0 +0.05 ﬂ
ol o —
+| H
@ E - - -
m| < ~ @ é €D ~ 34
1 3 ST oo N
175301 016 £0.0 S = { i g
&
+0.2 <_.| v
24 o1 4.0+0.1 RType 125201
5{ L Type
[ IE:
_ S
?T 13+0.3
o _.T
Land pattern dimensions for reference only
21
|
| L
5 F Y S =
- i Sn s
i S
I @
i
o i
° i | 12205 12205
1 1:2£0.2
! «2:4+05 Type: TE12 Ror L
T
I R
’ } Packing quantities: 3000 pcs/reel
i
@ L-FLAT™ Unit: mm

Package dimensions

4202

i

55:£0.1
8230.2

—
15401

S
H
=3

32402

0.2

42402

Tape dimensions
01528  20x01

8.0+0.1 4.0+0.1

L11.0.3+0.05

I‘A
e

1
-9
1
]

|

7.5 +0.1
}———l 1.750.1
I
16.0+0.3
A
89+0.1

®

4.8

25
1

5.9

| — =
B e <| |23=x01
©2.05 + 0.05 L Type R Type
B B
4.4 +01
Reel dimensions 330420 175205

100+ 1.0

f—

Type: TE16 Ror L

Packing quantities:

2500 pcs/reel

19
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6.1 Surface-Mount Packages

@ VS-6 Unit: mm
Package dimensions Tape dimensions
2901 s 0.16 £0.05, . _
1500 4.0+0.1
°FW i H 7 e A~ 03005
3 N <
o = = N D J s
ol = N \NPg| et
il . = =
H OB OHs By Eodio ) /esfy | =) s
°l+ il 43S
030 o7 BIA 2 IR, o S
055] | [695) - N T L —
g 2.0=0.08 R r
< )~ < +
N L Type 404 0.1A 1.4+0.1
I B o 1.55+ 0.1
1 1. Anode 1 g\\ [ I i /I—\\ [ l/-
g 2.NC w i
i 3. Anode 2 |.305=01 |
E 4. Cathode 2
5.NC 1.4
6. Cathode 1 . . — -
Reel dimensions FJ 9.0
Land pattern dimensions for reference only 1
08, .06, .08
i i i o
I | I L
T i 7 L
i i i
| i [
I | I
i i i _t
E : : Type: TE85L
T
1 1 . g
|_o0ss | o5 | Packing quantities: 3000 pcs/reel
@ VS-8 Unit: mm
Package dimensions Tape dimensions
2910 7 % 0150 40+0.1
8 i . © 0.2+ 0.05
1\_’ ! L&J‘ : ‘ H 3] g
wc‘;]J SpoalA] 017xo,n7>J L c:I £
03 gj&; :
| s o
# Lomm © o1.1£0.1
| s — —
| S 1. Anode 1 1
T 3e 2.NC
* 8 7 6 5 | 29 3.NC B.1+0.1
L 3 4. Anode 2
L slt0479 5. Cathode 2 . . 5.0 1.4
6.Cathode 2 | Reel dimensions - 9.0
o O 7. Cathode 1 —_—
12 3 4 8. Cathode 1 /T\
. . x
Land pattern dimensions for o I
reference onl = L
y ‘ S — \/ — § ] §
T J A0 b
\
I \
| i - v
i | -
B B l ‘ Type: TES5L
B
0.40(8X) ) .
Packing quantities: 4000 pcs/reel

0 65(6X)




@ HM-FLAT Unit: mm
Package dimensions Tape dimensions ol
02 40+0.1 S|o
2401 011006 2.0 +0.05 ala 0.20 + 0.05
015 0! 5 9t 2
4l el © 2
i «© H
olff ot |
0 # N/ —
m =]
O © }>
ol | A | oes
4 3 21.05 + 0.05 l<— B 1.1':3+0_05
8 2.85 -
g \j:i;li, B_B
§ A : Enlarged view 'Tl —l_ §
©
12 @ 3 0-01 270005 &
1. Anode 1 , -
2. Anode 2 A=A 9.0+03
3. Cathode 2
4. Cathode 1
Land pattern dimensions for reference only
1 1
i -
et R -3+ 1w
‘ g
: ]
i
i
i o
: o
] i 1.2+05
! | “1:220.2
i 24205 Type: TE85L
(] I —— [T B
- !
; Packing quantities: 3000 pcs/reel




SMALL & MEDIUM DIODES

7. Symbols, Terms and Definit

oy .

Symbol Term Definition
The maximum average current value of a half sine wave (180° conduction
angle) at the 50/60-Hz utility frequency that can flow in a diode under
IF(AV) Average forward current specified conditions, or the average forward current value of a square wave
under specified conditions.
The maximum average current value of a full sine wave (360° conduction
lo Average output current angle) at the 50/60-Hz utility frequency that can flow in a diode under
specified conditions.
VRRM Peak repetitive reverse The instantaneous maximum allowable value (peak value) of the reverse
voltage voltage that can be applied repeatedly to a diode.
» The non-repetitive maximum allowable peak current in one cycle of a 50-Hz
IFsm Non-repetitive peak surge sine wave (180° conduction angle) that can flow in the forward direction of
current a diode at a specified junction temperature. This rating applies only to
abnormal operation, which seldom occurs during the lifetime of the diode.
L ; The junction temperature at which the reliability and lifetime of the device
Ti(max) Junction temperature can be guaranteed.
Ambient temperature range within which the device can be stored while
Tstg Storage temperature not operating.
IRRM Peak repetitive reverse The maximum reverse leakage current value (peak valug) when a
current specified reverse voltage, VRRrwm, is applied.
The maximum value of voltage drop when a specified forward current,
VEm Peak forward voltage I, flows.
: The time required for the current to reach a specified reverse current
ter Reverse recovery time after instantaneous switching from forward to reverse.
The voltage value when a specified |1z current flows in reverse between
Vz Zener voltage the anode and cathode of a Zener diode.
. . The ratio of change in a Zener voltage to the corresponding change in a
rd Dynamic resistance specified current, Iz, in the Zener area.
Temperature coefficient of | The ratio of change in a Zener voltage to the corresponding change in a
ar Zener voltage junction temperature.
P Zener power dissipation The maximum power dissipation under specified conditions.
When a forward voltage is applied to a diode under specified conditions,
ter Forward recovery time the time required for the applied power to propagate across the whole
area of the diode.
IFm Peak forward current The forward current under specified conditions.
. - : The junction capacitance when a reverse voltage is applied to a diode
Cl Junction capacitance under specified conditions.
VR Reverse voltage Reverse voltage that is applied to a diode.
IR Reverse current The reverse leakage current when a specified reverse voltage is applied
to a diode.
_ g The non-repetitive peak reverse surge current that can flow in the reverse
IrRsm Non-repetitive peak direction of a diode under specified conditions. This rating applies only to

reverse surge current

abnormal operation, which seldom occurs during the lifetime of the diode.
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OVERSEAS SUBSIDIARIES AND AFFILIATES

(As of April 1, 2011)

Toshiba America

Electronic Components, Inc.
Irvine, Headquarters

Tel: (949)623-2900 Fax: (949)474-1330
Buffalo Grove (Chicago)

Tel: (847)484-2400 Fax: (847)541-7287
Duluth/Atlanta Tel: (039)68701 Fax: (039)6870205
Tel: (770)931-3363 Fax: (770)931-7602 Spain Branch

El Paso Tel: (91)660-6798 Fax: (91)660-6799

Disseldorf Head Office
Tel: (0211)5296-0 Fax: (0211)5296-400

France Branch
Tel: (1)47282181

Italy Branch

.

Tel: (915)771-8156 « U.K.Branch

« Marlborough Tel: (0870)060-2370 Fax: (01252)53-0250
Tel: (508)481-0034 Fax: (508)481-8828 « Sweden Branch

+ Parsippany Tel: (08)704-0900 Fax: (08)80-8459
Tel: (973)541-4715 Fax: (973)541-4716

San Jose Tel: (6278)5252 Fax:(6271)5155
Tel: (408)526-2400 Fax: (408)526-2410
Wixom (Detroit)

Tel: (248)347-2607 Fax: (248)347-2602

Bloomington + Kuala Lumpur Head Office
Tel: (952)842-2400 Fax: (952)893-8031 Tel: (03)5631-6311 Fax: (03)5631-6307

Tel: (02)501-1635 Fax: (02)501-1638

Toshiba Electronics Europe GmbH

Toshiba Electronics Asia (Singapore) Pte. Ltd.
Toshiba Electronics Service (Thailand) Co., Ltd.

Toshiba Electronics Trading (Malaysia) Sdn. Bhd.

Toshiba Electronics Asia, Ltd.
» Hong Kong Head Office
Tel: 2375-6111 Fax: 2375-0969
Beijing Office
Tel: (010)6590-8796 Fax: (010)6590-8791
Chengdu Office
Tel: (028)8675-1773 Fax: (028)8675-1065
Qingdao Office
Tel: (532)8579-3328 Fax: (532)8579-3329
Toshiba Electronics (Shenzhen) Co.,Ltd
Tel: (0755)2399-6897 Fax: (0755)2399-5573
Toshiba Electronics (Shanghai) Co., Ltd.
« Shanghai PUXI Branch

Tel: (021)6139-3888 Fax: (021)6190-8288
» Hangzhou Office

Tel: (0571)8717-5004 Fax: (0571)8717-5013
+ Nanjing Office

Tel: (025)8689-0070 Fax: (025)8689-0070
Toshiba Electronics (Dalian) Co., Ltd.
Tel: (0411)8368-6882 Fax: (0411)8369-0822

BCEO0001I

.

Toshiba Electronics do Brasil Ltda.
Tel: (011)2539-6681 Fax: (011)2539-6675

Tsurong Xiamen Xiangyu Trading Co., Ltd.
Tel: (0592)226-1398 Fax: (0592)226-1399
Toshiba Electronics Korea Corporation
+ Seoul Head Office
Tel: (02)3484-4334 Fax: (02)3484-4302
+ Daegu Office
Tel: (053)428-7610 Fax: (053)428-7617
Toshiba Electronics Taiwan Corporation
« Taipei Head Office
Tel: (02)2508-9988 Fax: (02)2508-9999

San Diego » Penang Office

Tel: (858)385-5900 Fax: (858)674-7606 Tel: (04)226-8523 Fax: (04)226-8515
Toshiba India Private Ltd.

Tel: (0124)499-6600 Fax: (0124)499-6611

v

Toshiba Corporation, and its subsidiaries and affiliates (collectively “TOSHIBA”), reserve the right to make changes to the information in this document, and related hardware,
software and systems (collectively “Product”) without notice.

This document and any information herein may not be reproduced without prior written permission from TOSHIBA. Even with TOSHIBA’s written permission, reproduction is
permissible only if reproduction is without alteration/omission.

Though TOSHIBA works continually to improve Product's quality and reliability, Product can malfunction or fail. Customers are responsible for complying with safety standards and
for providing adequate designs and safeguards for their hardware, software and systems which minimize risk and avoid situations in which a malfunction or failure of Product could
cause loss of human life, bodily injury or damage to property, including data loss or corruption. Before customers use the Product, create designs including the Product, or
incorporate the Product into their own applications, customers must also refer to and comply with (a) the latest versions of all relevant TOSHIBA information, including without
limitation, this document, the specifications, the data sheets and application notes for Product and the precautions and conditions set forth in the "TOSHIBA Semiconductor
Reliability Handbook" and (b) the instructions for the application with which the Product will be used with or for. Customers are solely responsible for all aspects of their own product
design or applications, including but not limited to (a) determining the appropriateness of the use of this Product in such design or applications; (b) evaluating and determining the
applicability of any information contained in this document, or in charts, diagrams, programs, algorithms, sample application circuits, or any other referenced documents; and (c)
validating all operating parameters for such designs and applications. TOSHIBA ASSUMES NO LIABILITY FOR CUSTOMERS' PRODUCT DESIGN OR APPLICATIONS.

Product is intended for use in general electronics applications (e.g., computers, personal equipment, office equipment, measuring equipment, industrial robots and home electronics
appliances) or for specific applications as expressly stated in this document. Product is neither intended nor warranted for use in equipment or systems that require extraordinarily
high levels of quality and/or reliability and/or a malfunction or failure of which may cause loss of human life, bodily injury, serious property damage or serious public impact
(“Unintended Use”). Unintended Use includes, without limitation, equipment used in nuclear facilities, equipment used in the aerospace industry, medical equipment, equipment
used for automobiles, trains, ships and other transportation, traffic signaling equipment, equipment used to control combustions or explosions, safety devices, elevators and
escalators, devices related to electric power, and equipment used in finance-related fields. Do not use Product for Unintended Use unless specifically permitted in this document.

Do not disassemble, analyze, reverse-engineer, alter, modify, translate or copy Product, whether in whole or in part.
Product shall not be used for or incorporated into any products or systems whose manufacture, use, or sale is prohibited under any applicable laws or regulations.

The information contained herein is presented only as guidance for Product use. No responsibility is assumed by TOSHIBA for any infringement of patents or any other intellectual
property rights of third parties that may result from the use of Product. No license to any intellectual property right is granted by this document, whether express or implied, by
estoppel or otherwise.

ABSENT A WRITTEN SIGNED AGREEMENT, EXCEPT AS PROVIDED IN THE RELEVANT TERMS AND CONDITIONS OF SALE FOR PRODUCT, AND TO THE MAXIMUM
EXTENT ALLOWABLE BY LAW, TOSHIBA (1) ASSUMES NO LIABILITY WHATSOEVER, INCLUDING WITHOUT LIMITATION, INDIRECT, CONSEQUENTIAL, SPECIAL, OR
INCIDENTAL DAMAGES OR LOSS, INCLUDING WITHOUT LIMITATION, LOSS OF PROFITS, LOSS OF OPPORTUNITIES, BUSINESS INTERRUPTION AND LOSS OF DATA,
AND (2) DISCLAIMS ANY AND ALL EXPRESS OR IMPLIED WARRANTIES AND CONDITIONS RELATED TO SALE, USE OF PRODUCT, OR INFORMATION, INCLUDING
WARRANTIES OR CONDITIONS OF MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE, ACCURACY OF INFORMATION, OR NONINFRINGEMENT.

Do not use or otherwise make available Product or related software or technology for any military purposes, including without limitation, for the design, development, use,
stockpiling or manufacturing of nuclear, chemical, or biological weapons or missile technology products (mass destruction weapons). Product and related software and technology
may be controlled under the Japanese Foreign Exchange and Foreign Trade Law and the U.S. Export Administration Regulations. Export and re-export of Product or related
software or technology are strictly prohibited except in compliance with all applicable export laws and regulations.

Product may include products subject to foreign exchange and foreign trade control laws.

Please contact your TOSHIBA sales representative for details as to environmental matters such as the RoHS compatibility of Product. Please use Product in compliance with all
applicable laws and regulations that regulate the inclusion or use of controlled substances, including without limitation, the EU RoHS Directive. TOSHIBA assumes no liability for
damages or losses occurring as a result of noncompliance with applicable laws and regulations.

©2011 TOSHIBA CORPORATION
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Website: http://www.semicon.toshiba.co.jp/eng
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