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1. New Small & Medium

SMALL & MEDIUM DIODES =

Surface-Mount Packages for Diodes

Toshiba has been working to develop diodes in compact and high-efficiency packages to help improve the performance of
information and communication equipment.
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The FLAT packages feature reduced wire inductance and resistance and Lead
an enhanced thermal property compared to wire-bonded packages.
P CRS Series (in S-FLAT Packages) — Schottky Barrier Diodes
The following SBDs have been launched to further broaden the offerings of diodes with 30-V VrrM.
Absolute Maximum Ratings Electrical Characteristics (Max)
Part Number
VRrM (V) IFAv) (A) IFsm (A) Ti("C) Tstg (°C) IRRM (UA) Vem (V) @l (A)
CRS14 30 2.0 30 150 —40to 150 50 0.49 2.0
CRS15 30 3.0(DC) 30 150 —40 to 150 50 0.52 3.0
» CMG Series (in M-FLAT Packages) — General-Purpose Rectifier Diodes
The following diodes are designed as replacements for Toshiba’s U1GC44 and U1JC44.
Absolute Maximum Ratings Electrical Characteristics (Max)
Part Number
VRRM (V) IFav) (A) IFsm (A) Ti("C) Tstg ("C) IRRM (uA) Vem (V) @lru (A)
CMG07 400 1.0 30 150 —40to 150 10 1.1 1.0
CMG08 600 1.0 30 150 —40 to 150 10 1.1 1.0
» CRH Series (in S-FLAT Packages) — High-Efficiency Diodes (HEDs)
Absolute Maximum Ratings Electrical Characteristics (Max)
Part Number
VRRM (V) IF(av) (A) IFsm (A) Ti("C) Tstg (°C) trr (NS) Vrm (V) @l (A)
CRH02 200 0.5 10 150 —40 to 150 35 0.95 0.5
» CRG Series (in S-FLAT Packages) — General-Purpose Diodes
Absolute Maximum Ratings Electrical Characteristics (Max)
Part Number
VRRM (V) IF(av) (A) IFsm (A) Ti("C) Tstg (°C) IRRM (UA) Vrm (V) @l (A)
CRG09 400 1.0 15 150 -55to 150 10 1.1 0.7




2. Selection CHltl

SMALL & MEDIUM DIODES

General-Purpose Rectifiers

» General-Purpose Rectifiers

Average Forward Package Peak Repetitive Reverse Voltage Package Reference
Current ¢ 400V 600V 800V Number page
0.3A VS-6 TPC6KO1¢ ®
05A HM-FLAT HMGO1 ¢ @
0.7A S-FLAT CRG070 ®
S-FLAT CRGO09 CRG04 CRGO05 ®
6
1A CMCo02:%
M-FLAT CMGO5 S ®
CMGO07
2A M-FLAT CMG02 CMGO03 ®
10A TO-220SM U10LC48
O: AEC-Q101-qualified at Tj = 175°C =: Designed for strobe discharge applications. 4: Dual
Super-Fast and Very-Fast Recovery Diodes (S-FRDs/V-FRD) and High-Efficienc
» Super-Fast Recovery Diodes (S-FRDs)
Average Forward P . Reverse Recovery Peak Repetitive Reverse Voltage Package Reference
Current 9 Time (Max) 400V 600 V 800V 900 V 1000 V Number page
G S-FLAT 100 ns CRF03(0.7 A)| CRF02:% @)
i M-FLAT 100 ns CMF04 CMF03 CMFO05 ®
1A M-FLAT 100 ns CMF02 ® 7
2A M-FLAT 100 ns CMFO1 ®
5A TO-220NIS# 100 ns 5GUZ47 5JUz47 ®
#: Center leadless sk: Designed for strobe charge applications
» Very-Fast Recovery Diodes (V-FRDs)
Average Forward Package Reverse Recovery Peak Repetitive Reverse Voltage Package Reference
Current 9 Time (Max) 400V 600V 800V 1200V Number page
12A TO-3P(N)IS 300 ns 12QHZ51 ® 7
» High-Efficiency Diodes (HEDs)
PralEes Reverse Recovery Peak Repetitive Reverse Voltage Package Reference
e Time (Max) 200V 300V 400V 600V Number page
0.5A S-FLAT 35 ns CRH02 ®
- S-FLAT 35 ns CRHO1
C
© 1A 35 ns CMHO04 CMHO5A
8 Mial 50 ns CMHO05
o 35ns CMHO07 CMHO8A
oD a
z| g 2A M-FLAT 50 ns CMHO08 ®
| 6 35 ns CMHO1 CMHO02A
&' 3A M-FLAT 50 ns CMH02
8 L-FLAT 35 ns CLHO1 CLH02 CLHO03 @ 8
:>z L-FLAT 35ns CLHO05 CLHO06 CLHO07
5A 35ns 5DLZ47A 5GLZ47A 5JLZ47A
TO-220NIS# 50 ns 5JLZ47 ®©
35 ns 5DL2CZ47A 5FL2CZ47A 5GL2CZ47A
5A U2 50 ns 5JL2CZ47
TO-220SM 35 ns U5DL2C48A U5FL2C48A
- 35ns 10DL2CZ47A | 10FL2CZ47A | 10GL2CZ47A | 10JL2CZ47A
S| 10A TO-220NIS 50 ns 10JL2CZ47
§ 8 TO-220SM 35ns U10DL2C48A | U10FL2C48A U10JL2C48A
= 16 A TO-3P(N) 35 ns 16DL2C41A 16FL2C41A (@) 9
g g TO-220NIS 35ns 16DL2CZ47A | 16FL2CZ47A 8
8|0 35ns 20DL2C41A 20FL2C41A 20GL2C41A 20JL2C41A
§ & TO-3PM) 50 ns 20JL2C41 @ ?
§ 20 A TO-220NIS 35ns 20DL2CZ47A | 20FL2CZ47A 8
< TO-220SM 35 ns U20DL2C48A | U20FL2C48A | U20GL2C48A | U20JL2C48A
35ns 20DL2CZ51A | 20FL2CZ51A
TO-3PIN)IS 45718 (typ) 20JL2CZ51 ® 9
30A TO-3P(N) 50 ns 30JL2C41 @

#: Center leadless




Schottky Barrier Diodes (SBDs)

Peak Repetitive Reverse Voltage Package |Reference
Package
20V 30V 40V 60V 120V Number | page
0.7A | US-FLAT CUso03 CUS04 ©)
US-FLAT CUS05, CUS06 | CUS01, CUS02 @
CRS01, CRS02:% CRS12 10
= | 1A S-FLAT CRS06 | cRs03. CRS05, CRSH1 O CRS13 ®
2 M-FLAT CMS08, CMS09 CMS10 ®
3 VS-8 TPCFSE02¢ ® 11
B | 15A | SFLAT CRS08, CRS09 B)
§ o S-FLAT CRS14 @
L; M-FLAT CMS06, CMS07, CMS17 CMS11 CMS14 ®
> S-FLAT CRS150 &) 10
(0]
A M-FLAT CMS04, CMS05
TO-220NIS 5GWJZ47# ©) 10
10 A | L-FLAT CLS01 CLS02 CLS03 @ 10
~ S TO-220NIS 5FWJ2CZ47M 5GWJ2CZ47C
3 TO-220SM U5FWJ2C48M U5GWJ2C48C
S § - TO-220NIS 10FWJ2CZ47M 10GWJ2CZ47C
e 2 TO-220SM U10FWJ2C48M U10GWJ2C48C
£F oo A | TO-220NIS 20FWJ2CZ47M 11
L TO-220SM U20FWJ2C48M
g3 TO-3P(N) 30GWJ2C42C )
g | 30A | TO-220NIS 30FWJ2CZ47M 30GWJ2CZ47C 30QWK2CZ47:%
TO-220SM U30FWJ2C48M U30GWJ2C48C
#: Center leadless :k: Trench structure 4:Dual ¢:IFpc) = 3A
» Zener Diodes
Dig;ggtﬁ on | 07W 1w 2w Dizgi‘gaet'i on | 07W 1w 2w Dispgiggtﬁ on | 0TW 1w 2w
Package | S-FLAT | M-FLAT | M-FLAT Package | S-FLAT | M-FLAT | M-FLAT Package | S-FLAT | M-FLAT | M-FLAT
VZ(V) (SMD) (SMD) (SMD) VaV) (SMD) (SMD) (SMD) V(V) (SMD) (SMD) (SMD)
6.2 CRY62 15 CRz15 | CMZB15 | CMZz15 36 CRZ36 | CMZB36 | CMZ36
6.8 CRY68 16 CRZ16 | CMZB16 | CMZ16 39 CRZ39 | CMZB39 | CMZ39
75 CRY75 18 CRz18 | CMzB18 | CMz18 43 CRz43 | CMzZB43 | CMZz43
8.2 CRY82 20 CRZ20 | CMZB20 | CMZ20 47 CRZ47 | CMZB47 | CMZz47
9.1 CRY91 22 CRZz22 | CMzZB22 | CMZz22 51 CMzB51 | CMZ51
10 CRZ10 24 CRZ24 | CMZB24 | CMZ24 53 CMZB53 | CMZ53
11 CRZz11 27 CRZ27 | CMZB27 | CMZ27 | |Package Number @ ® ®
12 CRz12 | CMZB12 | CMZ12 30 CRZ30 | CMZB30 | CMZ30 | |Reference page 12 12 13
13 CRz13 | CMZB13 | CMZ13 33 CRZz33 | CMZB33 | CMZ33
Note 1: For constant-voltage regulation
» Bidirectional Zener Diode
Part Number Power Dissipation Package Vz(V) Package Number Reference page
CMzZM16 1W M-FLAT 16 ® 13
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3. Product Characte

SMALL & MEDIUM DIODES

3.1 General-Purpose Rectifiers

e \/oltage rating: VrRrm = 400 V, 600V, 800 V
e Current rating: Ifav) = 0.3 Ato 10 A
e Available in surface-mount packages.

Serene Part Number Absolute Maximum Ratings Electrical Characteristics (Max)
VRRrM (V) IF(av) (A) IFsm (A) Ti(°C) Tstg ('C) | IRRM (uA) VEm (V) @Irv (A)
CRG070 400 0.7 15 175 —401t0 175 10 1.1 0.7
l CED) CRG09 400 1.0 15 150 | -55t0 150 10 1.1 0.7
CRGO04 600 1.0 15 150 —40 to 150 10 1.1 1.0
S-FLAT™ 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
(ED) cmGo7 400 1.0 30 150 —40 to 150 10 1.1 1.0
]z) 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
(ED) cmcos 600 1.0 30 150 | -40t0150 | 10 1.1 1.0
M-FLAT™ CMGO03 600 2.0 80 150 —40 to 150 10 1.1 2.0
U10LC48 800 10 180 150 —40 to 150 30 1.2 10
TO-220SM

O: AEC-Q101-qualified at Tj = 175°C =k: For strobe discharge applications

Dual

Absolute Maximum Ratings Electrical Characteristics (Max)

Package Part Number

VRRM (V) IFav) (A) IFsm (A) Ti(°C) Tstg (°C) IRRM (UA) Vim (V) @Irv (A)

0 TPC6KO01 400 0.3 3 150 -551t0 150 10 1.1 0.3

VS-6

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

HM-FLAT

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

» Marking
S-FLAT™ M-FLAT™ TO-220SM VS-6 HM-FLAT
!
[ - R2A
10LC48 K
—i— T
Cathode mark Cathode mark H_‘ = M Pin 1 Pin 7
Example: CRG04 Example: CMG02 Example: U10LC48 Example: TPC6KO01 Example: HMGO1




3.2 High-Speed Rectifiers
Super-Fast Recovery Diodes (S-FRDs)

VrrRM = 400 V, 600 V, 800 V, 900V, 1000 V
IFav) = 0.5 Ato 5 A
e High-speed switching: Reverse recovery time (trr) < 100 ns

High-Efficiency Diodes (HEDs)

e \/oltage rating:

e Current rating:

VrrRM = 200 V, 300V, 400 V, 600 V
IFav) = 1T Ato 30 A
High-speed switching: Reverse recovery time (trr) < 35 ns or < 50 ns

Center-tapped diodes are monolithically integrated on the same substrate,
allowing a parallel load configuration.

e \/oltage rating:
e Current rating:

e Balanced current:

e Packaging: Available in small surface-mount packages, TO-220 and TO-3P.

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

e Part Number Absolute Maximum Ratings Electrical Characteristics (Max)
VRewM (V)| IFav) (A) | Irsm (A) | Ti (C) | Tstg (‘C) |IrRM(uA)| VM (V) [@I1Fm (A)] tr (nS) Conditions
' CRF02:« 800 0.5 10 150 |-40to 150, 50 3.0 0.5 100
IF=1A,
di/dt = —30 A/us
CRF03 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
CMF04 800 | 05 | 10 | 150 4010150 50 | 25 | 05 | 100 | g7 Tadb o
CMFO03 900 0.5 10 125 |-40to 150, 50 25 0.5 100
M-FLAT™ CMFO05 1000 0.5 10 125 |-40to 150, 50 2.7 0.5 100
ﬂ 5GUz47 400 5.0 50 150 |-40to 150/ 100 1.2 5.0 100
IF=2A,
di/dt = —20 A/us
T0-220NIS 5JUz47 600 5.0 50 150 |-40to 150/ 100 1.5 5.0 100
(Center leadless)
sk: For strobe charge applications.
(2) Very-Fast Recovery Diodes (V-FRDs)
Single
Prree Part Number Absolute Maximum Ratings Electrical Characteristics (Max)
VRrM (V)| IF@av) (A) | Irsm (A) | Tj (°C) | Tstg ('C) |IrRm (1A)| Vrm (V) [@1rm (A)] tr (ns) Conditions
| i | 12QHZ51 1200 12 120 150 |-40to 150 50 25 12 300 IF=1A
TO-3P(N)IS




(3) High-Efficiency Diodes (HEDs)

e Part Number Absolute Maximum Ratings Electrical Characteristics (Max)
VRRM (V)| IF@av) (A)| Irsm (A) | Tj (°C) | Tstg (‘C) |IrRRM (uA)| VM (V) @Irm (A)] tr (ns) Conditions
. (=) CRHO2 200 0.5 10 150 |-40to0150| 10 0.95 0.5 35 f1A
F=T1A,
di/dt = -30 A/us
CRHO1 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
CMHO1 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
CMHO05A 400 1.0 10 150 |-40to 150, 10 1.8 1.0 35 | g /dt'F:_;(?A/Ms
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
CMH02 400 3.0 40 150 |—40to 150/ 10 1.3 3.0 50
M-FLAT™ CMH02A 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 35 F=2A,
CLHO06 300 5.0 60 150 |-40to 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™ CLHO7 400 5.0 50 150 |-40to 150, 10 1.8 5.0 35
5DLZ47A 200 5.0 50 150 |-40to 150, 10 0.98 5.0 35
n 5GLZ47A 400 5.0 50 150 |—40to 150/ 50 1.8 5.0 35 F_2A
5JLZ47 600 5.0 50 150 |—-40to 150/ 50 2.0 5.0 50 difdit = =20 Alus
(Clg;ffe‘;'jl'eis) 5JLZA4TA 600 5.0 40 150 |-40to 150, 50 4.0 5.0 35
Center Tap
e Part Number Absolute Maximum Ratings Electrical Characteristics (Max)
VRrM (V)| IF@av) (A) | Irsm (A) | Tj (C) | Tstg ('C) |IrRm (1A)| VFm (V) [@lem (A)] tr (ns) Conditions
5DL2CZ47A 200 5.0 25 150 |-40to 150, 10 0.98 25 35
5FL2CZ47A 300 5.0 25 150 |-40to 150, 10 1.3 25 35
5GL2CZ47A 400 5.0 25 150 |—40to 150/ 50 1.8 25 35
5JL2CZ47 600 5.0 25 150 |-40to 150, 50 2.0 25 50
10DL2CZ47A 200 10 50 150 |-40to 150, 10 0.98 5.0 35 | i /dtIF==—§OAA/us
10FL2CZ47A 300 10 50 150 |-40to 150, 10 1.3 5.0 35
10GL2CZ47A 400 10 50 150 |-40to 150, 50 1.8 5.0 35
10JL2CZ47 600 10 50 150 |-40to 150, 50 2.0 5.0 50
10JL2CZ47A 600 10 40 150 |-40to 150, 50 4.0 5.0 35
16DL2CZ47A 200 16 80 150 |-40to 150, 50 0.98 8.0 35
16FL2CZ47A 300 16 80 150 |-40to 150, 50 1.3 8.0 35 F=2A,
20DL2CZ47A 200 20 100 150 |—40to 150, 50 0.98 10 35 | di/dt=-50 A/us
TO-220NIS 20FL2CZ47A 300 20 100 150 |-40to 150, 50 1.3 10 35
U5DL2C48A 200 5.0 25 150 |-40to 150, 10 0.98 25 35
U5FL2C48A 300 5.0 25 150 |-40to 150, 10 1.3 25 35 _oA
U10DL2C48A | 200 10 50 150 |-40to 150, 10 0.98 5.0 35 | 4i/dt=—20 A/us
U10FL2C48A | 300 10 50 150 |-40to 150, 10 1.3 5.0 35
U10JL2C48A 600 10 40 150 |-40to 150, 50 4.0 5.0 35
U20DL2C48A | 200 20 100 150 |—-40to 150/ 50 0.98 10 35
U20FL2C48A | 300 20 100 150 |-40to 150, 50 1.3 10 35 IF=2A,
U20GL2C48A | 400 20 100 150 |—-40to 150/ 50 1.8 10 35 | di/dt=-50 A/us
TO-220SM U20JL2C48A | 600 20 80 150 |-40to 150/ 50 3.2 10 35

Note: IF(av), IFsm, IrRrRm and Vrm are specified per diode.




Center Tap

Prree Part Number Absolute Maximum Ratings Electrical Characteristics (Max)
VRrM (V)| IF@av) (A) | Irsm (A) | Tj (°C) | Tstg ('C) |IrRm (1A)| VFm (V) [@lrm (A)] tr (nS) Conditions
16DL2C41A 200 16 80 150 |-40to 150/ 50 0.98 8.0 35
16FL2C41A 300 16 80 150 |-40to150| 50 1.3 8.0 35
. 20DL2C41A 200 20 100 150 |-40to0 150/ 50 0.98 10 35
20FL2C41A 300 20 100 150 |-40to 150/ 50 1.3 10 35 IF=2A,
20GL2C41A 400 20 100 150 |-40to 150/ 50 1.8 10 35 di/dt = -50 A/us
20JL2C41 600 20 100 150 |-40to 150/ 50 2.0 10 50
20JL2C41A 600 20 80 150 |-40to 150/ 100 3.2 10 35
TO-3P(N) 30JL2C41 600 30 150 150 |-40to 150/ 50 2.0 15 50
. 20DL2CZ51A 200 20 100 150 |-40to0 150 50 0.98 10 35
20FL2CZ51A 300 20 100 150 |-40to 150/ 50 1.3 10 35 di/dtIF=:—£2'>OAA/us
TO-3P(N)IS 20JL2CZ51 600 20 100 150 |-40to150| 50 2.0 10 |40 (typ.)
Note: IFsm, IRRM and VFm are specified per diode.
» Marking
B S-FRD W V-FRD
S-FLAT™ M-FLAT™ TO-220NIS (Center leadless) TO-3P(N)IS
I: o O o g
2
50UZ47 12QHZ51
— e a
Cathode mark Cathode mark LJ LJ YA
e
Example: CRF02 Example: CMFO01 Example: 5JUZ47 Example: 12QHZ51

B HED
S-FLAT™ M-FLAT™ L-FLAT™ TO-220NIS (Center leadless)
‘ O
: B — o~ o
| BH1]] [l 5 =
L. I 5DLZ47
A
Cathode mark Cathode mark S —i— N N
Example: CRHO1 Example: CMHO1 Example: CLHO1 Example: 5DLZ47A
TO-220NIS TO-220SM TO-3P(N) TO-3P(N)IS
O, 3 /?\
T 5bL2c 200L2CZ
5DL2CZ A A
. Nl
NENR| VAVAY,
Example: 5DL2CZ47A Example: USDL2C48A Example: 16DL2C41A Example: 20DL2CZ51A
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3.3 Schottky Barrier Diodes (SBDs)

VrRrRM =20V, 30V, 40V, 60V, 120 V
IF(av) = 0.7 Ato 30 A
Available in small surface-mount packages, TO-220 and TO-3P.

e \/oltage rating:
e Current rating:
e Packaging:

e Balanced current :

allowing a parallel load configuration.

Center-tapped diodes are monolithically integrated on the same substrate,

Packaqe Part Number Absolute Maximum Ratings Electrical Characteristics (Max)
5 VRrM (V)| IF@av) (A) | Irsm (A) | Tj (‘C) | Tstg ('C) [lrRrm(mA)| Vrm (V) [@Irm (A)|Ci(PF) (Typ.)[  Conditions
CUS05 20 1.0 20 125 |-40to0 150| 1.0 0.37 0.7 40
CUS06 20 1.0 20 150 |-40to 150| 0.03 | 0.45 0.7 40
. CUSO01 30 1.0 20 125 |-40t0 150| 1.5 0.37 0.7 40 VR=10V,
CUS02 30 1.0 20 150 |-40to 150| 0.1 0.45 0.7 40 f=1MHz
CUS03 40 0.7 20 150 |-40to 150| 0.1 0.52 0.7 45
US-FLAT™ CUS04 60 0.7 20 150 |-40to 150 0.1 0.58 0.7 38
CRS06 20 1.0 20 125 |-40to 150| 1 0.36 1.0 60
CRSO1 30 1.0 20 125 |-40to 150] 1.5 0.37 0.7 40
CRS02 30 1.0 20 125 |-40to 150/ 0.05 0.4 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] W/ 0.45 1.0 60
l CRS11 30 1.0 20 125 |-40to 150| 1.5 0.36 1.0 60 Ve 10V
CRS08 30 15 30 125 |-40to 150| 1 0.36 15 90 ¢~ 1 MHz2
CRS09 30 1.5 30 150 |-40to 150| 0.05 | 0.46 1.5 90
QD) CRS14 30 2.0 30 150 |-40to0 150| 0.05 | 0.49 2.0 90
(=) CRS15C 30 3.0 30 150 |—40to 150| 0.05 | 0.52 3.0 90
CRS04 40 1.0 20 150 |-40to 150| 0.1 0.49 0.7 47
CRS12 60 1.0 20 150 |-40to 150| 0.1 0.58 1.0 40
S-FLAT™ CRS13 60 1.0 20 150 |-40to 150| 0.05 | 0.55 1.0 40
CMS08 30 1.0 25 125 |-40to 150] 1.5 0.37 1.0 70
CMS09 30 1.0 25 150 |-40to 150| 0.5 0.45 1.0 70
CMS06 30 2.0 40 125 |—-40to 150| 3.0 0.37 2.0 130
CMS07 30 2.0 40 150 |-40to 150| 0.5 0.45 2.0 130
CMS17 30 2.0 30 150 |-40to 150| 0.1 0.48 2.0 90
CMS01 30 3.0 40 125 |-40to 150| 5.0 0.37 3.0 190
CMS02 30 3.0 40 125 |-40to 150| 0.5 0.4 3.0 170
CMS03 30 3.0 40 150 |-40to 150| 0.5 0.45 3.0 190
CMS18 30 3.0 40 150 |—40to 150| 0.01 0.66 3.0 = VR=10V,
CMS04 30 5.0 70 125 |-40to0 150| 8.0 0.37 5.0 330 f=1MHz
CMS05 30 5.0 70 150 |-40to 150| 0.8 0.45 5.0 330
CMS10 40 1.0 25 150 |-40to 150| 0.5 0.55 1.0 50
CMS11 40 2.0 30 150 |-40to 150| 0.5 0.55 2.0 95
CMS16 40 3.0 30 150 |-40to 150| 0.2 0.55 3.0 95
CMS19 40 3.0 40 150 |—40to 150| 0.01 0.68 3.0 =
CMS14 60 2.0 40 150 |-40to 150| 0.2 0.58 2.0 77
CMS15 60 3.0 60 150 |-40to 150] 0.3 0.58 3.0 102
M-FLAT™ CMS20 60 3.0 40 150 |—40to 150| 0.01 0.72 3.0 -
CLSo1 30 10 100 125 |-40to 150/ 1.0 0.47 10 530
CLS02 40 | 10 | 100 | 125 |40to1s50| 10 | 085 | 10 | 420 | [TV
L-FLAT™ CLS03 60 10 100 125 |-40to 150/ 1.0 0.58 10 345
5GWJZ47 40 5.0 50 125 |-40t0 150| 3.5 0.55 5.0 200 }/i p |1\/|0H\;’
TO-220NIS
(Center leadless)

V:lrRM = 5 uA Max (VR=5V) <ilrpc) =3 A




Dual

Package Part Number Absolute Maximum Ratings Electrical Characteristics (Max)
g VrrM (V)| IFav) (A)| IFsm (A) | Tj (‘C) | Tstg ('C) |Irrm(mA)| VFm (V) [@Irm (A)(Ci (PF) (TYp.)[ Conditions
“ TPCF8E02 30 1.0 7 150 |-40t0150, 0.1 | 049 | 1.0 54 Va=10V
f=1MHz
VS-8
Note: Irsm, IrRrRm and VFm are specified per diode.
Center Tap
Package Part Number Absolute Maximum Ratings Electrical Characteristics (Max)
g Verm (V)| IFav) (A) | IFsm (A) | Ti ('C) | Tstg ('C) |IrRrm(MA)| VFm (V) [@I1rm (A)[Ci(PF) (TYP)[ Conditions
U5FWJ2C48M 30 5.0 50 125 |-40to 150/ 3.5 0.47 25 138
U5GWJ2C48C 40 5.0 50 125 |-40to 150/ 3.5 0.55 2.5 100
U10FWJ2C48M 30 10 100 125 |-40to 150/ 3.5 0.47 5.0 290
U10GWJ2C48C| 40 | 10 | 100 | 125 |40to150] 35 | 055 | 50 | 195 | ["7l0Y
U20FWJ2C48M 30 20 200 125 |-40to 150| 10 0.47 10 680
U30FWJ2C48M 30 30 300 125 |—40to 150 15 0.47 15 820
TO-220SM U30GWJ2C48C 40 30 300 125 |-40to 150 15 0.55 15 600
5FWJ2CzZ47M 30 5.0 50 125 |-40to 150/ 3.5 0.47 25 138
5GWJ2Cz47C 40 5.0 50 125 |-40to 150/ 3.5 0.55 25 100
10FWJ2CZ47M 30 10 100 125 |-40to 150/ 3.5 0.47 5.0 290
10GWJ2Cz47C 40 10 100 125 |-40to 150 3.5 0.55 5.0 195 VR=10V,
20FWJ2CZ47M 30 20 200 125 |-40to 150/ 10 0.47 10 680 f=1MHz
30FWJ2CZ47M 30 30 300 125 |-40to 150/ 15 0.47 15 820
30GWJ2Cz47C 40 30 300 125 |-40to 150 15 0.55 15 600
TO-220NIS 30QWK2Cz47 120 30 250 150 |-40to 150| 0.05 0.85 15 227
. VrR=10V
30GWJ2C42C 40 30 300 125 |-40to 150| 15 0.55 15 600 f -1 MHz
TO-3P(N)
Note: Irsm, IrRrRM and VFm are specified per diode.
» Marking
US-FLAT™ S-FLAT™ M-FLAT™ L-FLAT™ TO-220NIS (Center leadless)
h o T
5GWJZ47
—— e
Cathode mark Cathode mark —iq— LJ LJ
Example: CUSO01 Example: CRS01 Example: CMS01 Example: CLS01 Example: 5GWJZ47
VS-8 TO-220SM TO-220NIS TO-3P(N)
2 o Q o
5FWJ2C e
M 5FWJ2CZ
' I M
Pin 1 H_l V LJ LJ LJ
Example: TPCF8E02 | Example: USFWJ2C48M Example: 5FWJ2CZ47M Example: 30GWJ2C42C
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3. Product Char

SMALL & MEDIUM DIODES

3.4 Zener Diodes
e\Vz=62Vto53V

e Power dissipation: P =0.7 W, 1.0 W, 2.0 W
(S-FLAT and M-FLAT packages)

e Available in a bidirectional configuration for diodes with Vz = 16 V

(M-FLAT package; P = 1.0 W).

CRY62 and CRZ10 Series (S-FLAT™)

P Package

S-FLAT™

M-FLAT™

Electrical Characteristics (Ta = 25°C)

Zener Characteristics Temperature Coefficient | Forward Reverse
Part Number Di:sci)gaetzon Zener Voltage Imzeger Measurement of ZeneO:TVoltage Vol\t/a;ge Measurement Cu;’;ent Measurement
Vz (V) pedance Current (mV/°C) V) Current (uA) Voltage
(mW) rd (Q) Iz IF 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
CRzZ12 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
CRZz22 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 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

CMZB12 Series (M-FLAT™)

Electrical Characteristics (Ta = 25°C)

Zener Characteristics Temperature Coefficient | Forward Reverse
Part Number Di:s?:)vaet:on Zener Voltage Imzeger Measurement of Zene(;TVoItage VoI\t/aFlge Measurement Culr;ent Measurement
Vz (V) pedance|  Current (mV/°C) ) Current (uA) Voltage
(W) rd (Q2) Iz IF VR
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 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
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




CMZ12 Series (M-FLAT™)

Electrical Characteristics (Ta = 25°C)

Zener Characteristics Temperature Coefficient | Forward Reverse
P [FanE Zener Voltage Zener | Measurement of Zene;; Voltage Vol\t/age Measurement Culr;ent Measurement
art Number | Dissipation Vz (V) Impedance Current (mV}’C) (VF) Current (uA) Voltage
(W) rd () Iz IF " 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
CMZ13 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
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
CMzZ22 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
CMz27 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 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

CMZM16 Bidirectional Zener Diode Series (M-FLA

Electrical Characteristics (Ta = 25°C)

Zener Characteristics Temperature Coefficient Reverse
Power Zener of Zener Voltage Current M
Part Number | Dissipation e Yo g Impedance Meaciﬂﬁgﬂent o I e%{s)lijtgzn;ent
W) vz (V) 4 (©) i (mv7'C) (wA) Vi
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 CMZB12 Series CMZ12 Series CMZM16 Series
1 1 1
I ‘ N ............
¥ v 2
2 + :
l +
Cathode mark
Cathode mark Cathode mark
Example: CRY75 Example: CRZ13 Example: CMZB18 Example: CMZ24 Example: CMZM16

13
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.

DC-DC Converter

6 Load Switch

AC Adapter
o
<
S

Secondary
Battery

_— 1.5V/1.5 i . H] 3
St T
i:::::i:zs{i_/7_1:.é:::::::%

Applications

Package

Recommended Diodes

Reverse-battery and

US-FLAT

CUS01, CUS02

reverse-current protection S-FLAT CRS01, CRS02, CRS03, CRS05, CRS06, CRS08, CRS09, CRS11, CRS14
M-FLAT CMS01, CMS02, CMS03, CMS06, CMS07, CMS08, CMS09, CMS16
S-FLAT CRS03, CRS04, CRS05, CRS09, CRS12, CRS14
DC-DC converters
M-FLAT CMS03, CMS05, CMS07, CMS09, CMS10, CMS11, CMS14, CMS15, CMS16

Reverse Battery Protection)

MOSFET Gate Protection Circuit)

Flywheel Diode

Battery-_

Load B

/
Applications Package Recommended Diodes
Reverse-battery and S-FLAT CRG04, CRG05, CRG07, CRG09
reverse-current protection M-FLAT CMG02, CMG03, CMG05, CMG06, CMG07, CMG08
Surge absorbers S-FLAT CRZ Series
M-FLAT CMZB Series, CMZ Series
Flywheeling S-FLAT CRHO1, CRH02
M-FLAT CMHO01, CMH04, CMHO07
. S-FLAT CRZ Series
MOSFET gate protection =y, ¢/ a7 CMZB Series, CMZ Series, CMZM16
DC-DC converters M-FLAT CMS18, CMS19, CMS20
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9. Packaging and

SMALL & MEDIUM DIODES

5.1 Surface-Mount Packages
@ US-FLAT™

Unit: mm

Package dimensions

o +0.05

r 13 0.03

1.9+0.1
25+0.2

Cathode mark T T

1. Anode
2. Cathode

Recommended land pattern

Tape dimensions

4040, 3 . 0.2%005
20:005| 21578 ~ 3983
= I I
8l 5| 8
—| —| ol
b= = |
=
2
i 0.7£0.05

=0 Hl:l s 2
|
jﬂu L Type \ R Type
©1.05 + 0.05

Reel dimensions e
2180+ 0.3

260 + 1

1.2+05

Type: TE85 Ror L

4000 pcs/reel

AT GRS (5 reel/box)(10 reel/box)

Unit: mm

@ S-FLAT™
Package dimensions
1.6 +0.2
-0.1
0.9+0.1 @ N
o
+H
:#: 8
3
g o
H| H
a| o
o «
S
+
[ i # 2
3
Cathode mark N\ 0.16

0.98+0.1

1. Anode
2. Cathode

—— -
0to 0.1

Recommended land pattern

1.2
:
I
i
—eobeemot
i
-
i
i
i
i
i

2.8

Tape dimensions

+0.1 40041 =
o015 0 ]
© 0.2 % 0.05
3
~| S Yy
o‘ —
H —
: : p=
2 g 1OF 1 3 ]
S VAN W N ==t [ == i
el | [14ss0
4001 1.9+0.1
01.1£0.1
L Type ‘ | R Type
R
Reel dimensions
2180 +0.3 H
o
I3
Q,
1.2+05

Type: TE85 R or L

3000 pcs/reel

R GUEMTHES: (5 reel/box)(10 reel/box)

15
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5.1 Surface-Mount Packages
@ M-FLAT™

Unit: mm

Package dimensions ,, 2

]
=]
+H
~
<

Cathode mark :

3.8+

0.98 £ 0.1

0to 0.1

1

% 1. Anode
2. Cathode

2

Recommended land pattern

2.1

Tape dimensions

b 4001 01 0.3£0.05
w0 0157
12 2.0 +0.05
91 L
3| o 8y
Al M Ef
w
S| v [
o x
o 5,
Er
RType  1-25%0-1
L Type
1303
) . 2180+ 0.3
Reel dimensions [
il ;l
Ha
Q
of [
+
el
1.2£05  "1.2+05

Type: TE12 Ror L

Packing quantities:

3000 pcs/reel
(5 reel/box)(10 reel/box)

@ L-FLAT™

S
it 1.2£0.1
o et
o — —
2| -
o
+
o
[s]
o
o

Unit: mm
Package dimensions Tape dimensions
015 08 2001 p
4.0+£0.1 H
40402 | o 8.0£0.1 A 2 034005
15+0.1 |
H + Bottom view

e s e et |

B3

©2.05 £ 0.05

R Type

B B

4.4+041

Reel dimensions

17.5+0.5

100 £ 1.0

Type: TE16 Ror L

o
OSf =
+| © o
ol H S
) & S +
() + o
1 . ; .
,@/l:l : i
- 0.6+0.1 57402
S
© o
2 + 2
1. Anode -
2. Cathode
Recommended land pattern
i 5.9 1
T i
! i
i |
ol | L Lo
o | r
! i
! i
i |
18 48

Packing quantities:

2500 pcs/reel
(2 reel/box)




@ VS'6 Unit: mm
Package dimensions Tape dimensions
6 4
HHH _11.03+0.05
5|
— o ~ it
e o
N| = +
3|s B
i, o 3 s C
095 || 8. 030.1 @[ —1
o —
2.9+0.2 8 o
- S
=} +
o ©
~ o +
—t 3 B ! 1.55+0.1
6 5 4 0 @\ - - N’
© Cloos] o o025 v 20501 ‘
- . X .05+ 0.
g 3. Anode 2 ‘
=] 4. Cathode 2
O 5.NC 11.4
tes 6-Cathode! | Reel dimensions 5.0 9.0
Recommended land pattern 1
0;8 | 0.6 | 0.‘8
o | i | 1 8
7] i i § H
i i L
| | M
i i
i i
i i —t
3 : Type: TE85L
{11 2
‘ ‘ : . . 3000 pcs/reel
Packing quantities:
.05 |, oss | 94 (5 reel/box)(10 reel/box)
@ VS'8 Unit: mm
Package dimensions posor Tape dimensions
9+0.
0.3 +0.1/-0.05 ht
S| o158 4001
8 | _ . _5 0 2.0+0.1 A, 0.22%0.05
i s s -
B I 5| o
e o ©
0.65 S| X o
: 0.8+0.05 p s -
—— 2 o
= :
{2]0.05S] o
-]
5 011201 4.0+0.1 A 0.95£0.1
: S
ég 1. Anode 1
8 7 6 5 T 2.NC B.120.1
5 3.NC
° 4. Anode 2 1.4
5. Cathode 2 i i 5.0
L. R Reel dimensions H 9.0
7. Cathode 1 E—
i 2 8 4 . Cathode 1 /f\
Recommended land pattern § O O -
©
alas — (& D] g []8
I o =< ©
oo Shdv
‘ a4
i i
| | 2
L -
”B’B”’”J’ o Type: TES5L
|
—1.0.40(8X) : i 4000 pcs/reel
Packing quantities: P
| 0.65(6X) (5 reel/box)(10 reel/box)

17
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5. Packaging an

SMALL & MEDIUM DIODES

J D~
Gipipi

5.1 Surface-Mount Packages

@ HM-FLAT Unit: mm
i i 2.4 ; ;
Package dimensions YT Tape dimensions osos 5=
082004 20£005 G| 0.20£0.05
21.5 +0.1 0| R
0 B o~ © 8
s[~ Ol g1 &
s s|s @ DD @ b 2
2 ol b =
@ NI E o % -
o
JF ‘1_' ‘7’ o A—n Y
0.8+0.03 le— .
4 3 2 21.05 £ 0.05 B 113+ 0.05
S 9 2.85
3 8
o o
+
1 2 2.70+0.05 [
1. Anode 1 x A—A -
2. Anode 2 _—
3. Cathode 2 8003
4. Cathode 1 0180+ 0.3
Reel dimensions :
| |
Recommended land pattern | :
N [ [
| | L -
0 41 +H
I | | ©
i i o °
i i S
=] ‘ 1 -
i i -
| |
: : | 1.2+05]| [[1.2205
: : “1:2£02
S s R o 21405 Type: TE85L
i " os
2 e Packing quantities: 3000 pcs/reel
’ (5 reel/box)(10 reel/box)
TO-ZZOSM Unit: mm

Package dimensions

10.3 max

N

x
#1 1 2 _ g
0 s 8
Hﬂ i H 0.76
3 o
o
#2 1 2 +
[+]
¥ 2.54+0.25 2544025
3

1. Anode

ST ]

3. Cathode (heatsink) [S)

4.7max

Recommended land pattern

10.3
|
‘ _
i
i
i
[ 10.6
!
|
i
! v
! i i 2.0
| '
: ! 3.0
i |
i : i
2.0‘ : ‘ i |20
= ! T
T I T
|25 ! 25!
| |

Tape dimensions

S 4001
0 !
T 20201, ¢ 01.5°%" 020%0.1 ., 0.4+005
P -
L
4 O-DIOO-F -G "
o ! 7 L
g‘r' —
+|'2
o= .
I Sl 3 -
wn
S ; =
- 1 , ]
i 10801
. 120£01 i 5.2+0.1

0135+ 0.2
el I
2100
2300

Type: TE24 Ror L

Packing quantities:

1000 pcs/reel
(1 reel/box)

Note: The U10LC48 is configured as shown in #1 above. The other diodes in TO-220SM are configured as shown in #2. For details, see technical datasheets.



5.2 Through-Hole Packages

(® TO-220NIS (Center leadless) TO-220NIS
10.3max @3.2+0.2 10.3 max , ©3.2+0.2
] A =)
. (e}
/] L5e) v )
o o & S ° ° EL S
Oy 4 o
E =
: AR
E | 1.1 © LB R
s & © £
o
o )
ATBa0E 2 0.75+0.15 || .
254 +0.25 25440 2:5 2.54 +0.25 2.54 +0.25
% — 78
o o ===\ If
s 12 o S 132 o ¥
+ S 0
[Te} ~
g o
1 2
2 1. Anode
1. Cathode 2. Anode
2. Anode 3. Cathode
J
3
@ TO-3P(N) @ TO-3P(N)IS
159max 03202 . i58s05 23602 .5
o olw «i ’T_r
[N =<
g mig ] e
& M+ P S
x O O o g 1 o 9] ol H
g b A% O £ -
Q I
& el Sl &3 -
‘ S ‘
o £
20+03] L | = 2.0 | 5
10238 S 1.05% g
) 5.450.2 5.45+0.2 315753
5.45+0.2 5.45+0.2
.
b3 S
83 @ 2% o o
= Sy =5 TS
~| © ;L/ b ch oo \iI;L £ ' ®
! \ (D -~ 7 Ln
1 3 2 <~ 13 2
1 2 #1 2
1. Anode
2. Anode
3. Cathode (heatsink) 1. Anode
3 2. Anode
3 #2 1 2 3. Cathode
3

Note: The 12QHZ51 is configured as shown in #1 above. The other diodes in
TO-3P(N)IS are configured as shown in #2. For details, see technical datasheets.
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Tel: (025)8689-0070 Fax: (025)8689-0125
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