To S H I B A ] Semiconductor Catalog Apr. 2013 \

Leading Innovation >>>

Small and Medium Diodes

4 ’éﬂ;‘:f;..i'.’;s.--_
I 4
”\_‘

1 a2




Small and Medium Diodes

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

equipment have been driving the need for effective solutions to reduge size and weight.

Semiconductor requirements differ from application to application. Take power supplies for example,
which are being required to accommodate higher capaC|ty in smaller dimensions. This increases the

temperature at which systems are operated.

To address this problem, Toshiba offers an extensive portfolio of small, high-efficienc
including Schottky barrier diodes (SBDs) featuring high-speed operation and loy

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
0.5 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)

Schottky Barrier Diodes (SBDs)

> Voltage rating: VRrRM =20V, 30V, 40V, 60V

P Current rating: IFav) = 0.7 Ato 10 A

» Peak forward voltage: VM = 0.32 V typ. (0.37 V max) ==« VRrRM = 30 V

(Shown only as examples) Vem = 0.35V typ. (0.39 V max) === VRrM = 30 V
VEm = 0.42 V typ. (0.45 V max) === VRRM = 30 V
Vrm = 0.48 V typ. (0.55 V max) === VRRM = 40 V
VFm = 0.52 V typ. (0.58 V max) ===+ VRrRM = 60 V
N\ /

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

> Voltage rating: VRRM = 400 V to 800 V
> Current rating: IFav)=0.5At02 A
> Diodes with high ESD performance are available.

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

Super-Fast-Recovery Diodes (S-FRDs)

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

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

I High-Efficiency Diodes (HEDs)

High-Efficiency Diodes (HEDs)

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

P Current rating: IFavy) =0.5t0 5 A

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

B3 Zener Diodes

P> Vz=6.2Vto390V
P Power dissipation: P =0.7 W, 1.0 W, 2.0 W (S-FLAT™ and M-FLAT™ packages)




2. Product Lineup

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 RS 256
Glass-epoxy board: Board size = 50 mm(], Solder land = 6 mm[] (Except L-FLAT™)
160
US-FLAT <SBD> <SBD>
150 IF(av)=1.0t0 5.0 A IFav) = 10 A
140 VrrM = 30 to 60 V VrrM = 30 to 60 V
g <HED> <HED>
o 130 <SBD> IFav)=1.0t0 3.0 A IFav) =3.0t0 5.0 A
';’ IFavy=0.7t0 1.5 A VRrM = 200 to 400 V VRRM = 200 to 400 V
SERPE V/RRu = 20 to 60 V <SBD>
S IFav)=1.0t0 3.0 A
g 110 VRRM = 20 to 60 V
()
[ <HED>
g iee IFav) = 0.5t0 1.0 A
_?:*-, 90 VRrRM = 200 V
IS
80
70
60 L
0 5 10 20 25 30 35
Footprint Area (mm?)
Lead
M Internal Structure of FLAT Packages Chip
oo . 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

US-FLAT™

Ultra-Small Flat
Package
Typical product: CUS01, CUS10I30A

Thickness:
0.6 typ.

1.6
2.6
1.25 19 ’/\
25 g 1; \;
Unit: mm

S-FLAT™

Small Flat Package
Typical product: CRS01, CRS10I30A

Thickness:

0.98 typ.

Unit: mm

2.4

N

l\\\

M-FLAT™

Middle Flat Package
Typical product: CMS01, CMS10I30A

Thickness:

3.8 0.98 typ.

Unit: mm

Typical product: CLS01

L-FLAT™

Large Flat Package

8.2

Package

4.0 55

Thickness:
2.
1.8 typ. m
i
; é >

&

Unit: mm

HM-FLAT

Hybrid Middle Flat

Typical product: HMGO1

Thickness:
0.98 typ.

Unit: mm



3. Selection Guide

SMALL & MEDIUM DIODES

Schottky Barrier Diodes (

Average Forward Package Peak Repetitive Reverse Voltage Package Reference
Current 9 20V 30V a0V 60V Number Page
0.7A US-FLAT™ CUS03 CUS04 @) 8
CUS05 CUSO01 CUS10140A
US-FLAT™ CUS06 CuUSo02 @ 8
CUS10I30A
CRS06 CRSO01 CRS04 CRS12
CRS03 CRS10140A CRS13
CRS05 CRS10140B
1A S-FLAT™ CRS11 ® 8
CRS10I30A
CRS10I130B
CRS10I130C
CMS08 CMS10
M-FLAT™ CMS09 CMS10140A ® 9
CMS10I30A
US-FLAT™ CUS15I30A @ 8
CRS08 CRS15140A
CRS09
15A S-FLAT™ CRS15130A ®@ 8
CRS15130B
M-FLAT™ CMS15140A ® 9
CRS14 CRS20140A
S-FLAT™ CRS20I130A CRS20140B ® 8
CRS20130B
2A CMS06 CMS11 CMS14
CMS07 CMS20140A
M-FLAT™ cMs17 ® 9
CMS20I130A
CRS15¢
S-FLAT™ CRS30130A @ 8
3A CMSO01 CMS16 CMS15
M-FLAT™ CMS03 CMS21 ® 9
CMS30I30A CMS30140A
I " CMS04
5A M-FLAT™ CMSOS ®
10A L-FLAT™ CLSO1 CLS02 CLS03 @
4: Dual (Two separate diodes) <: IFpc) = 3A
Rectification Diodes
> Diodes for General Rectification and Reverse-Current Protection
Average Forward Package Peak Repetitive Reverse Voltage Package | Reference
Current 9 400V 600V 800V Number Page
0.5A HM-FLAT HMGO1 ¢ ®
! - CRG020
07A SFLAT! CRGO70 @
HM-FLAT HMGO02¢ ®
CRG030 10
S-FLAT™ CRGO9*O CRG040O CRGO050 ®
1A CMCO02:
M-FLAT™ CMGO5 Shaoe ®
CMGO07
2A M-FLAT™ CMG02 CMGO03 ®

O: Based on AEC-Q101 :: Designed for strobe discharge applications. 4: Dual *: High ESD protection




3. Selection Guide

SMALL & MEDIUM DIODES

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

Average Forward Package Reve_rse Recovery Peak Repetitive Reverse Voltage Package Reference
Current Time (Max) 600V 800V 900V 1000V Number Page
G S-FLAT™ 100 ns CRF03(0.7 A) CRF02 ®
i M-FLAT™ 100 ns CMF04 CMF03 CMFO05 ® 11
1A M-FLAT™ 100 ns CMF02 €
2A M-FLAT™ 100 ns CMFO1 €
P High-Efficiency Diodes (HEDs)
Average Forward Frden Reverse Recovery Peak Repetitive Reverse Voltage Package | Reference
Current Time (Max) 200V 300V 400V Number Page
05A S-FLAT™ 35 ns CRH02
S-FLAT™ 35ns CRHO1 ®
1A 35ns CMHO04 CMHO05A
§ SR 50 ns CMH05
= 35 ns CMHO07 CMHO8A
B %A M-FLAT™ 50 ns CMHO8 ® 12
& 35 ns CMHO1 CMHO02A
3A JRAEA 50 ns CMH02
L-FLAT™ 35 ns CLHO1 CLHO02 CLHO03
5A L-FLAT™ 35 ns CLHO05 CLHO06 CLH07 @
P Zener Diodes
Power Dissipation 0.7W 1w | 2w Power Dissipation 0.7W 1w 2w
Package Package
Vz(V) S-FLAT™ M-FLAT™ V) S-FLAT™ M-FLAT™
6.2 CRY62 39 CRZ39 CMZB39 CMZ39
6.8 CRY68 43 CRz43 CMZB43 CMz43
7.5 CRY75 47 CRz47 CMZB47 CMz47
8.2 CRY82 51 CMZB51 CMZ51
9.1 CRY91 58 CMZB53 CMZ53
10 CRZ10 68 CMZB68
11 CRZ11 75 CMZB75
12 CRZ12 CMzZB12 CMZz12 82 CMzZB82
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 CMZB220
24 CRZ24 CMzZB24 CMz24 240 CMZB240
27 CRz27 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 13 14 | 13 Reference Page 13 14 | 13




4. Product Characteristics __:_'-

SMALL & MEDIUM DIODES

Schottky-Barrier Diodes (SBDs) with Improved Trade-Off

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

Owing to low peak forward voltage (VFm) and low peak repetitive forward voltage (IrRrv) 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.

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

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

P Peak forward voltage (Typical characteristics: CRS10I30A)

1000 -
Vem = 0.35V typ. (0.39 V max (@Irm = 0.7 A)) N
>
p Small surface-mount packages (US-FLAT™, S-FLAT™, M-FLAT™) 3 N
0 100 === EEE*E‘ Conventional SBDS}
g HNF
>
9
<
;’L 10 === === e
E I
:‘ SBD series with
improved trade-off
4 e N N
025 03 0.35 04 045 05
Vem(V)@IF=0.7 A
» Forward Voltage (VF) Curves (Example) » Reverse Leakage Current (Ir) Curves (Example)
IF-VF IR-Tj (Typ.) VR =30 V
10 T T — 100
[ Ti=25C = 3 Pulse test |
[l Pulse test /
gz
= / // <
<
e y £
5 1 / =
2 /i 3
4 7117 ]
g 11/ ]
g /11 o
() T T T T T
v I SBDs with o SBDs with 11
[| | @5 — crstomoa | 00 ) — cRstomon |
—— CRSO01 (Low-VF) —— CRSO01 (Low-VF) {
—— CRSO03 (Low-Ir) —— CRS03 (Low-Ir) |
0.1 e 0.0001 e 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

The product naming conventions shown below are used for SBDs with improved trade-off.
Product names denote packageing, current rating, voltage rating andf so on.

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

Example: 10: 1.0 A
CRS 1 I 3 A (8) 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, VRRM
CMS: M-FLAT package Example: 30: 30 V

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



4. Product Charaoteri

SMALL & MEDIUM DIODES

4.1 Schottky Barrier Diodes (SBDs)

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

Package Part Number Absolute Maximum Ratings Electrical Characteristics (Max)

VrrM (V) [IF@av) (A) | IFsm (A) | Ti (C) | Tstg ('C) |Iram (MA)| Vrm (V) [@I1rm (A)] Ci (PF) (Typ) [ Conditions

CUS05 20 1.0 20 125 |-40to150| 1.0 0.37 0.7 40

CUS06 20 1.0 20 150 |-40to 150/ 0.03 0.45 0.7 40

Cuso1 30 1.0 20 125 |-40to150] 1.5 0.37 0.7 40
' CUSO02 30 1.0 20 | 150 |—40t0150] 041 | 045 | 0.7 40 Ve 10V
_ CUS10I30A 30 1.0 20 150 |-55t0150] 0.06 | 0.39 | 07 50 il MOHz’

CUS15I30A 30 1.5 20 150 |-55to0 150| 0.06 0.46 1.5 50 -

US-FLAT™ CUS03 40 0.7 20 150 |-40to 150 0.1 0.52 0.7 45

CUS10I140A 40 1.0 20 150 |-55t0 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 |-40to 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 |-40to 150 vV 0.45 1.0 60

CRS11 30 1.0 20 125 |-40to 150 1.5 0.36 1.0 60

CRS10I30A 30 1.0 20 150 |-55t0 150/ 0.06 0.39 0.7 50

CRS10I30B 30 1.0 20 150 |-55t0 150/ 0.06 0.42 1.0 50

CRS10I30C 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 [-55to0 150/ 0.06 0.46 1.5 50
CRS15130B 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

CRS20I130B 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

CRS30I30A 30 3.0 30 150 |[-55to0 150/ 0.10 0.49 3.0 82

CRS04 40 1.0 20 150 |-40to 150| 0.1 0.49 0.7 47

CRS10I140A 40 1.0 20 150 |-55t0 150/ 0.06 0.49 0.7 85

CRS10140B 40 1.0 25 150 |-55t0 150/ 0.10 0.45 1.0 62

CRS15140A 40 1.5 20 150 |-55t0 150/ 0.06 0.55 1.5 35

CRS20140A 40 2.0 20 150 [-55to0 150/ 0.06 0.60 2.0 35

CRS20140B 40 2.0 25 150 [-55t0 150/ 0.10 0.52 2.0 62

CRS12 60 1.0 20 150 |-40to 150/ 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) <:lrpc) =3 A
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St Part Number Absolute Maximum Ratings Electrical Characteristics (Max)
VRem (V)| IF@av) (A) | IFsm (A) | Ti(‘C) | Tstg ('C) |Iram (MA)| Vrm (V) [@1rm (A)] Ci (PF) (Typ) [ Conditions
CMS08 30 1.0 25 125 |-40t0 150, 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 |-55t0 150/ 0.10 0.36 1.0 82
CMS06 30 2.0 40 125 [-40t0 150 3.0 0.37 2.0 130
CMS07 30 2.0 40 150 |-40t0o150, 0.5 0.45 2.0 130
CMS17 30 2.0 30 150 [-40to 150, 0.1 0.48 2.0 90
CMS20I130A 30 2.0 30 150 |-55t0 150/ 0.10 0.45 2.0 82
CMSO01 30 3.0 40 125 |-40t0 150/ 5.0 0.37 3.0 190
CMS03 30 3.0 40 150 |-40t0150[ 0.5 0.45 3.0 190
CMS30I30A 30 3.0 30 150 |-55t0 150/ 0.10 0.49 3.0 82 VRe10V
CMS04 30 5.0 70 125 |-40to 150, 8.0 0.37 5.0 330 f21 MH2
CMS05 30 5.0 70 150 |-40t0o 150, 0.8 0.45 5.0 330
i CMS10 40 1.0 25 150 |-40t0 150, 0.5 0.55 1.0 50
M-FLAT™ CMS10140A 40 1.0 25 150 |-55t0150] 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 |-40t0o150, 0.5 0.55 2.0 95
CMS20140A 40 2.0 25 150 |-55t0 150/ 0.10 0.52 2.0 62
CMS16 40 3.0 30 150 |-40t0 150, 0.2 0.55 3.0 95
CMS30140A 40 3.0 25 150 |-55t0 150/ 0.10 0.55 3.0 62
CMS14 60 2.0 40 150 |-40to 150/ 0.2 0.58 2.0 77
CMS15 60 3.0 60 150 |-40to0 150/ 0.3 0.58 3.0 102
CLSO1 30 10 100 125 |-40t0 150, 1.0 0.47 10 530
cLS02 40 | 10 | 100 | 125 |40t0150 10 | 055 | 10 | 420 | [°T10V
L_F:\Tm CLS03 60 10 100 125 |-40t0 150/ 1.0 0.58 10 345
Vilrrm =5 uA Max (VR=5V) <:ilrpc)=3 A
» Marking
US-FLAT™ S-FLAT™ S-FLAT™

Cathode mark

Example: CUSO1

Example: CRS01

Cathode mark

Example: CRS10I30A

Example: CMSO01

M-FLAT™ L-FLAT™
e
| Es1] e g
+
Cathode mark —

Example: CLSO01




4. Product Characteri

SMALL & MEDIUM DIODES

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

> Voltage rating: VRrM = 400 V, 600 V, 800 V
P Current rating: IFav)=0.5At02 A
P Available in surface-mount packages.

Fecenn Part Number Absolute Maximum Ratings Electrical Characteristics (Max)
VRrM (V) IFav) (A) IFsm (A) Ti("C) Tstg (°C) IRRM (UA) Vim (V) @Irv (A)
CRG020 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
. CRG030O 400 1.0 15 150 —40 to 150 10 1.1 0.7
CRGO09xO 400 1.0 15 150 —40 to 150 10 1.1 0.7
S-FLAT™ CRG040O 600 1.0 15 150 —40 to 150 10 1.1 1.0
CRGO050 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 11 1.0
CMG02 400 2.0 80 150 —40 to 150 10 1.1 2.0
CMGO06 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 1.1 2.0

O: Based on AEC-Q101 *: High ESD protection :: Designed for strobe discharge applications

Absolute Maximum Ratings Electrical Characteristics (Max)
VRrMm (V) IFav) (A) IFsm (A) Ti("C) Tstg (°C) IRRM (UA) Vim (V) @lrv (A)

. HMGO1 400 0.5 10 150 —40 to 150 10 1.0 0.5

HMG02 400 0.7 10 175 —-40to 175 10 1.0 0.5
HM-FLAT

Package Part Number

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

» Marking
S-FLAT™ M-FLAT™
| Bee]
——
Cathode mark Cathode mark Pin 1
Example: CRG04 Example: CMGO02 Example: HMGO1

10



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

P Voltage rating:
P Current rating:
P High-speed switching:

VRrrM = 600V, 800V, 900V, 1000 V
IFav)=0.5At02 A

Reverse recovery time (tr) < 100 ns

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

Absolute Maximum Ratings

Electrical Characteristics (Max)

Package Part Number = =
g VRaM (V)| IFav) (A) | IFsm (A) | Tj ('C) | Tsig (‘C) |IrAM (uA)| VEm (V) [@IFm (A)] trr (NS) Conditions
CRF02 800 0.5 10 150 |-40to150| 50 3.0 0.5 100
IF=1A,
= di/dt = -30 Alus
CRFO03 600 0.7 10 150 |-40to 150, 50 2.0 0.7 100
S-FLAT™
CMFO01 600 2.0 30 150 |-40to150| 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 |-40to150| 50 2.5 0.5 100 di/dt = —30 Alus
CMFO03 900 0.5 10 125 |-40t0o 150, 50 2.5 0.5 100
M-FLAT™ CMFO05 1000 0.5 10 125 |-40to 150, 50 2.7 0.5 100
P Marking
M S-FRD
S-FLAT™ M-FLAT™

Cathode mark

Example: CRF02

B

Cathode mark

Example: CMFO1

11



4. Product Characteri

SMALL & MEDIUM DIODES

High-Efficiency Diode (HEDs)

> Voltage rating: VRrM = 200V, 300V, 400 V
P Current rating: IFav) =0.5t0 5 A
P High-speed switching: Reverse recovery time (tr) < 35 ns or < 50 ns

P Available in surface-mount packages.

(2) High-Efficiency Diodes (HEDs)

Package Part Number Absolute Maximum Ratings Electrical Characteristics (Max)
g Vram (V)| IF@v) (A) | IFsm (A) | Tj (C) | Tstg ('C) |IrAm(uA)| VFm (V) [@1em (A)] tr (NS) [ Conditions
. CRHO02 200 0.5 10 150 |-40to 150 10 0.95 0.5 35 | A
F=1A,
di/dt = —-30 Alus
CRHO1 200 1.0 15 150 |-40to 150 10 0.98 1.0 85
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 |40 to 150 10 1.3 1.0 50 Fo1A
CMHO5A 400 1.0 10 150 |-40to 150 10 1.8 1.0 35 di/thz_—SO A/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 |-40t0150| 10 1.8 3.0 35
CLHO01 200 3.0 60 150 |—40to 150 10 0.98 3.0 85
CLHO05 200 5.0 100 150 |-40to 150/ 10 0.98 5.0 35
CLH02 300 3.0 50 150 |-40to150| 10 1.3 3.0 35 F=2A
CLHo06 300 5.0 60 150 |-40to 150 10 1.3 5.0 35 di/dt = -50 A/us
- CLHO03 400 3.0 30 150 |—40to 150 10 1.8 3.0 85
L-FLAT™ CLHO7 400 5.0 50 150 |-40to 150 10 1.8 5.0 35
» Marking
W HED
S-FLAT™ M-FLAT™ L-FLAT™
[ EH1]] il halt={=a
. L‘ 2
Cathode mark Cathode mark e —i—
Example: CRHO1 Example: CMHO1 Example: CLHO1

12



IV
4.4 Zener Diodes > Packages
> Vz=6.2Vto390V i
P Power dissipation: P =0.7 W, 1.0 W, 2.0 W
(S-FLAT™ and M-FLAT™ packages)
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 RZ‘S’{;?Q‘,{& Meéﬁ;gmem ar VF Meézl;;:rrr:;a "R M%‘gﬂ":&em
(mW) e () ra (Q) Iz (mV/°C) (V) IF (uA) VR
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 5.5
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 i113:5 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
CRZz27 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 35.1 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 R??}SIPS?Q’]I’:(?G Meéﬁ:grrr&ent ar VF Megﬁlg:rg;e "R Me{;‘gﬂfg‘:m
(W) Vz (V) rd (Q) 2 (mV/°C) V) IF (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
CMzZ16 2.0 14.4 16 17.6 30 10 12 19 1.2 0.2 10 11
CMZ18 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
CMmz27 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 Al 1.2 0.2 10 26.4
CMZ36 2.0 32.4 36 39.6 30 9 28 45 1.2 0.2 10 28.8
CMZ39 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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4. Product Characteri

SMALL & MEDIUM DIODES

ZB12 Series (M-FLA Ta=25C
Zener Characteristics Temperature Coefficient | Forward Reverse
Part Number Diss(i);\;v;{on Zensrz\{?/l)tage Rzggatl;nr:ge Me?;i‘ﬁgnmtem ° Zeng¥ olege Vo{t/?:ge Megsljl::gnmtent Culr;ent Meszlljt;%rgent
s () i (mV/C) V) e | v
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
CMzB20 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 4 1.2 0.2 10 26.4
CMzZB36 1.0 32.4 36 39.6 30 9 28 45 1.2 0.2 10 28.8
CMzB39 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
CMZB51 1.0 45.9 51 56.1 65 6 43 68 1.2 0.2 10 40.8
CMzB53 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
CMzZB75 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
CMzZB180 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
CMzZB240 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
CMZB390 1.0 351 390 429 10000 0.5 350 555 1.2 0.2 10 312
» Marking
CRY62, CRZ10 Series CMZ12 Series CMZB12 Series

—1
<
Al

A

Cathode mark

# +

LT /
Cathode mark Cathode mark

Example: CRY75 Example: CRZ13 Example: CMZ24 Example: CMZB18
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DC-DC Converter

AC Adapter
o
<
N

il

Secondary
Battery
- S
Applications Package Recommended Diodes
e 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™ CMSO03, CMS05, CMS14, CMS15, CMS20I30A, CMS30I30A, CMS20140A, CMS30140A
Automotive
4 N\
MOSFET Gate Protection Circuit)
Reverse-Battery Protection ) /
Switching Circuit ;
Flywheel Diode
Load B
Battery__
N Y,
Applications Package Recommended Diodes
Reverse-battery and S-FLAT™ CRG04, CRG05, CRG07, CRG09, CRG02, CRG03, HMG02
reverse-current protection M-FLAT™ CMG02, CMG03, CMG05, CMG06, CMG07, CMG08
Surae absorbers S-FLAT™ CRZ Series
2 M-FLAT™ | CMZB Series, CMZ Series
Fivwheslin S-FLAT™ CRHO1, CRHO02
v 9 M-FLAT™ CMHO01, CMH04, CMHO07
S-FLAT™ CRZ Series
MOSFET gat tecti
RSl M-FLAT™ | CMZB Series, CMZ Series
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6. Packaging and Packing |

SMALL & MEDIUM DIODES

6.1 Surface-Mount Packages

@® US-FLAT™

Unit: mm

Package dimensions

0.6 +0.1
2
[T
< o
PE:
G 9
B
= o
1
S
88 +0.
+0.2
125 102

0005, |0.6 £0.1

0.78 £0.1
fe—s

4W

05201

]

14402
[
gy S

Tape dimensions

01.54"

o
N
o
=3
G

1.75 £0.1
¥
197&005‘“‘

2.65+0.1

80:0.1
I—H
T 1][1.60 + 0.1

0.7 +£0.05

==y =i M
2001 [T\ L Type \ R Type
©1.05 + 0.05

0.98 +0.1

0,65 0.2

e
0.16 £0.06

1.2

8.0+0.2

10.65

9.0+0.3
n Reel dimensions -
d 2180 + 0.3
Land pattern dimensions for reference only
8.0
; =
sl -t IR
! I
T (2]
3 i .
I
i 1.2405] [|12+05
I
E Type: TE85 Ror L
|
i Packing quantities: 4000 pcs/reel
@ S-FLATTM Unit: mm
Package dimensions Tape dimensions
i §I——r 015 1 4001 =
e 0 02005
~
8
] |

38:01| |
| |

L Type

Reel dimensions

2180

/ 40£0.1
01.1+01

+0.3

13+0.2

9.0+0.3

260 + 1

=i

1.2+05

Type: TE85 Ror L

Packing quantities:

3000 pcs/reel




2 i e

@ M-FLATTM Unit: mm
Package dimensions Tape dimensions
o~
2 =} hd
' n ‘I b 4001 03005
o o 2 0 2.0+0.05 ﬁ%
ol o ~
H|l H
| 0 (b_ e L
M N @ g g*
2 54 SRBNLD el
! g S| = ie p
175404 016 £0.06 S = i g
it &
+0.2 [+
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9
[ | 2
o
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Land pattern dimensions for reference only
2.1
| T
‘ i
o1 O IO R '3
2 : S
i
i
i
°
° | | 12205 12205
1 “1:2202
1 24x05 Type: TE12 RorL
T
S T
" } Packing quantities: 3000 pcs/reel
i
@ L-FLATTM Unit: mm
Package dimensions Tape dimensions
4202 015 00 2.0+0.1

1103005

8.0+0.1 4.0+01
i =

~ETE6 616 66
|

:
HEE

1 o
e | |23:0.1

ot T 20 92.05 + 0.05 L Type R Type
B B

4.4+0.1

il

32402

55+0.1
82302

0.2

7.5+0.1
}———‘ 1.75+0.1
I
16.0+0.3
A
89+0.1

42402

18 £0.1

% Reel dimensions 330420 175205
Land pattern dimensions for reference only
25
___‘ L | <
I S 3
i 8
+ L o e
" o
I +H
i o 2
- ] ©
i
! 2:05 1 ©
S Type: TE16 Ror L
I
i
‘ 2i9 | Packing quantities: 2500 pcs/reel
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SMALL & MEDIUM DIODES

6.1 Surface-Mount Packages

® HM-FLAT

--,
-4

d

Unit: mm

Package dimensions

+0.2
2.4 01
dr | s
2 A
m)
fun) Z
ozl | []
4 3 . 0.6 £0.06
H
&
1 2 o
1. Anode 1
2. Anode 2
3. Cathode 2
4. Cathode 1

05502 225204 g55402
|
]
1
1
—_—t

A : Enlarged view
0-01

Tape dimensions

Land pattern dimensions for reference only
1

I
'
[ R —

0.8

i

3.0

1.0

|~
4.0£0.1 2|
2.0+0.05 Wl 0.20 £ 0.05
015 +g-1 - n 2ln ”ﬂ‘im
B o~ © S
@ +H
_$_ r _\- - g
B~ pa 3
H L o
<
S T H-
0.65
21.05 + 0.05 l‘_ B 1.13 +0.05
g 2.85
3 ' B-B
Yo}
=]
o
H
270+0.05| »
A=A T
9.0£03
T1%
L | ©
S
| 12+05]| |[[1.2+05
*1:2+0.2
2:4+05 Type: TE85L
Packing quantities: 3000 pcs/reel
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