TOSHIBA

Zener Diode Silicon Epitaxial Planar

CUZ series

CUZ series

1. Applications

(1) Voltage surge protection

2. Features
(1) Small package
(2) The typical voltage of VZ is accorded to E24 series.

3. Packaging and Internal Circuit

A 1: Cathode
E N :I 2: Anode

usc

4. Absolute Maximum Ratings 1 (Note) (Unless otherwise specified, Ta = 25 °C)

Characteristics Symbol| Note Rating Unit
Power dissipation Pp (Note 1) 200 mwW
(Note 2) 600
Junction temperature T 150 °C
Storage temperature Tstg -55 to 150

Note: Using continuously under heavy loads (e.g. the application of high temperature/current/voltage and the
significant change in temperature, etc.) may cause this product to decrease in the reliability significantly even
if the operating conditions (i.e. operating temperature/current/voltage, etc.) are within the absolute maximum
ratings.

Please design the appropriate reliability upon reviewing the Toshiba Semiconductor Reliability Handbook
("Handling Precautions"/"Derating Concept and Methods") and individual reliability data (i.e. reliability test
report and estimated failure rate, etc).

Note 1: Mounted on a glass epoxy circuit board of 20 mm x 20 mm, Cu pad: 4 mm x 4 mm.

Note 2: Mounted on a glass epoxy circuit board of 25.4 mm x 25.4 mm x 1.6 mm, Cu pad: 645 mm2

Start of commercial production
2020-07
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TOSHIBA

CUZ series

5. Absolute Maximum Ratings 2 (Note) (Unless otherwise specified, T4 = 25 °C)

Electrostatic discharge
voltage Peak pulse power Peak pulse current
Type No. (Contact, Air) Ppk(W) Ipp(A)
Vesp(kV) (Note 2) (Note 2)
(Note 1)
CUZ5V6 +30 155 12.0
cuzev2 +30 175 11.0
Cuzevs +30 180 10.0
Cuz7vs +30 190 9.5
cuzgv2 +30 200 85
CUZ9V1 +30 200 8.0
cuziov +30 200 75
cuz1v +30 200 7.25
Ccuzizv +30 200 7.0
Cuz13v +30 200 6.5
Ccuz1sv +30 200 5.6
Ccuziev +30 200 55
cuz18v +30 200 5.1
cuzaov +30 200 5.0
Ccuzaz2v +30 200 4.75
Cuz24v +30 200 45
cuza2rv +20 200 4.1
Cuz3ov +20 200 4.0
Cuz33v +17 200 35
Cuz3eVv +12 200 3.0

Note: Using continuously under heavy loads (e.g. the application of high temperature/current/voltage and the
significant change in temperature, etc.) may cause this product to decrease in the reliability significantly even
if the operating conditions (i.e. operating temperature/current/voltage, etc.) are within the absolute maximum

ratings.

Please design the appropriate reliability upon reviewing the Toshiba Semiconductor Reliability Handbook
("Handling Precautions"/"Derating Concept and Methods") and individual reliability data (i.e. reliability test
report and estimated failure rate, etc).
Note1: According to IEC61000-4-2.
Note2: According to IEC61000-4-5 (tp = 8 / 20 us)
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TOSHIBA

CUZ series
6. Electrical Characteristics (Unless otherwise specified, Ta = 25 °C)
Dvnamic Clamp Total
. . 4 Voltage | Capacit-
Zener \Voltage Dinamic Impedance | Resistance Ve (V) ance Reverse Current
(Note 1) 1 (Note 2) | (Note 3)
Type No. Min Typ. Max Test Max Test Typ. Typ. Typ. Max Test
Current Current Voltage
Iz (mA) Iz (mA) Vr (V)
CuUz5Vv6 5.3 5.6 6.0 5 30 5 0.16 9.0 125 1 35
Cuze6Vv2 5.8 6.2 6.6 5 30 5 0.21 10.0 105 25 5.0
CuUz6Vv8 6.4 6.8 7.2 5 30 5 0.27 13.0 88 1.5 5.5
Ccuzrvs 7.0 75 7.9 5 30 5 0.32 14.0 78 0.1 6.0
Ccuzsv2 7.7 8.2 8.7 5 30 5 0.37 16.5 67 0.1 7.0
CUZ9V1 8.5 9.1 9.6 5 30 5 0.44 17.0 62 0.1 7.5
cuziov 94 10.0 | 10.6 5 30 5 0.52 19.0 60 0.1 8.0
cuz1v 10.4 11.0 11.6 5 30 5 0.60 24.0 48 0.1 9.0
cuzizav 1.4 120 | 126 5 30 5 0.70 26.0 44 0.1 10.0
Ccuz13v 124 | 13.0 | 141 5 30 5 0.80 27.0 42 0.1 11.0
Cuz1sv 13.8 | 15.0 | 156 5 30 5 0.60 24.0 36 0.1 12.0
cuz1ev 153 | 16.0 | 171 5 35 5 0.50 27.0 35 0.1 14.0
cuz18v 16.8 | 18.0 | 19.1 5 45 5 0.40 28.5 31 0.1 16.0
Ccuzaov 18.8 | 20.0 | 21.2 5 70 5 0.35 30.5 29 0.1 17.6
Ccuz2z2v 20.8 | 22.0 | 233 5 70 5 0.40 32.0 27 0.1 18.0
Cuz24v 228 | 24.0 | 256 5 70 5 0.60 36.5 26 0.1 19.0
cuzarv 251 27.0 | 28.9 2 70 2 0.90 45.0 23 0.1 23.0
Ccuz3ov 28.0 [ 30.0 | 320 2 100 2 1.25 47.5 21 0.1 27.0
Cuz33v 31.0 [ 33.0 | 35.0 2 100 2 1.80 57.0 19 0.1 30.0
Cuz3eVv 340 | 36.0 | 38.0 2 100 2 2.60 63.0 18 0.1 325

Note1: TLP parameters: Z0 = 50 Q, t, = 100 ns, t, = 300 ps, averaging window: t1 = 30 ns to t2 = 60 ns,
extraction of dynamic resistance using least squares fit of TLP characteristics between It p1 = 16 A
and It p2 = 30 A
Note2: ItLp=16A

Note3: VR =0V, f=1MHz
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CUZ series

7. Marking List

Type No. Marking Type No. Marking Type No. Marking

CUZ5V6 LL cuz11v M3 cuz22v MA

Cuzev2 LM cuz12v M4 Cuz24v MB

CuzeVvs LN Cuz13v M5 cuz2rv MC

CuUz7V5 LP Cuz15v M6 CuUZ30V MD

cuzsv2 LQ cuz1ev M7 CuUz33v ME

CUZ9V1 LR cuz18v M8 Ccuz36v MF

cuz1ov M2 Cuz20v M9 — —
8. Marking

Cathode mark
1 LL []2
Fig. 8.1 CUZ5V6
9. Land Pattern Dimensions (for reference only)
. 23
mZI:_ DY SR — -+
0.8
Fig. 9.1 Land Pattern Dimensions
(for reference only) (Unit: mm)
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10. Characteristics Curves

CUZ series

10.1. CUZ series Characteristics Curves(Note)
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CUZ series
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Note: The above characteristics curves are presented for reference only and not guaranteed by production test,

unless otherwise noted.
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10.2. CUZ5V6 Characteristics Curves(Note)

CUZ series
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Note: The above characteristics curves are presented for reference only and not guaranteed by production test,
unless otherwise noted.
Refer to Fig.10.22.1, Fig.10.22.2 for peak pulse current(V¢-Ipp) and clamp waveform measurement circuit.
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10.3. CUZ6V2 Characteristics Curves(Note)

CUZ series

% 20=50 @ 1
tp =100 ns { T,=25%C
tr = 300 ps 14
20 _
2 f 2 12
\: 10 >O o ,//
i
- 0 :'j’ 8 '//
b= =
g R 7
3 -10 %
€
é r < 4
= 20 ©
2
-30 0
-30 20 -10 0 10 20 30 0 2 4 6 8 10 12 14
TLP voltage Vyp (V) Peak pulse current Ipp (A)
Fig. 10.3.1 ItLp - V1LP Fig. 10.3.2 V¢ - lpp
60 10
VeL-max-peak = 48 V
VCL-30 ns =11V
50 VCL-60 ns =9V 0 4
S S
O 40 O
< L o
[) 30 )
g g
© 20 ©
> >
=3 o 30
§ 5
(&) (6]
0 -0 VeL-max-peak = 43 V
VCL-30 ns = -5V
VCL-60ns =-3V
10 50
40 0 10 20 30 40 50 60 70 80 90 40 0 10 20 30 40 50 60 70 80 90
Pulse time tp (ns) Pulse time tp (ns)
Fig. 10.3.3 IEC61000-4-2 Fig. 10.3.4 IEC61000-4-2
Clamp Waveform +8 kV Clamp Waveform -8 kV

Note: The above characteristics curves are presented for reference only and not guaranteed by production test,
unless otherwise noted.

Refer to Fig.10.22.1, Fig.10.22.2 for peak pulse current(V¢-Ipp) and clamp waveform measurement circuit.
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CUZ series

10.4. CUZ6V8 Characteristics Curves(Note)
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Note: The above characteristics curves are presented for reference only and not guaranteed by production test,
unless otherwise noted.

Refer to Fig.10.22.1, Fig.10.22.2 for peak pulse current(V¢-Ipp) and clamp waveform measurement circuit.
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CUZ series

10.5. CUZ7V5 Characteristics Curves(Note)
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Note: The above characteristics curves are presented for reference only and not guaranteed by production test,
unless otherwise noted.

Refer to Fig.10.22.1, Fig.10.22.2 for peak pulse current(V¢-Ipp) and clamp waveform measurement circuit.
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CUZ series

10.6. CUZ8V2 Characteristics Curves(Note)
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Note: The above characteristics curves are presented for reference only and not guaranteed by production test,
unless otherwise noted.
Refer to Fig.10.22.1, Fig.10.22.2 for peak pulse current(V¢-Ipp) and clamp waveform measurement circuit.
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10.7. CUZ9V1 Characteristics Curves(Note)
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Note: The above characteristics curves are presented for reference only and not guaranteed by production test,

unless otherwise noted.

Refer to Fig.10.22.1, Fig.10.22.2 for peak pulse current(V¢-Ipp) and clamp waveform measurement circuit.
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10.8. CUZ10V Characteristics Curves(Note)

CUZ series
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Note: The above characteristics curves are presented for reference only and not guaranteed by production test,
unless otherwise noted.

Refer to Fig.10.22.1, Fig.10.22.2 for peak pulse current(V¢-Ipp) and clamp waveform measurement circuit.
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10.9. CUZ11V Characteristics Curves(Note)
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Note: The above characteristics curves are presented for reference only and not guaranteed by production test,
unless otherwise noted.
Refer to Fig.10.22.1, Fig.10.22.2 for peak pulse current(V¢-Ipp) and clamp waveform measurement circuit.
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10.10. CUZ12V Characteristics Curves(Note)
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Note: The above characteristics curves are presented for reference only and not guaranteed by production test,
unless otherwise noted.
Refer to Fig.10.22.1, Fig.10.22.2 for peak pulse current(V¢-Ipp) and clamp waveform measurement circuit.
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10.11. CUZ13V Characteristics Curves(Note)
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Note: The above characteristics curves are presented for reference only and not guaranteed by production test,

unless otherwise noted.

Refer to Fig.10.22.1, Fig.10.22.2 for peak pulse current(V¢-Ipp) and clamp waveform measurement circuit.
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10.12. CUZ15V Characteristics Curves(Note)
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Note: The above characteristics curves are presented for reference only and not guaranteed by production test,
unless otherwise noted.
Refer to Fig.10.22.1, Fig.10.22.2 for peak pulse current(V¢-Ipp) and clamp waveform measurement circuit.
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10.13. CUZ16V Characteristics Curves(Note)
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Note: The above characteristics curves are presented for reference only and not guaranteed by production test,
unless otherwise noted.
Refer to Fig.10.22.1, Fig.10.22.2 for peak pulse current(V¢-Ipp) and clamp waveform measurement circuit.
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10.14. CUZ18V Characteristics Curves(Note)
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Note: The above characteristics curves are presented for reference only and not guaranteed by production test,
unless otherwise noted.
Refer to Fig.10.22.1, Fig.10.22.2 for peak pulse current(V¢-Ipp) and clamp waveform measurement circuit.
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10.15. CUZ20V Characteristics Curves(Note)

CUZ series
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Note: The above characteristics curves are presented for reference only and not guaranteed by production test,
unless otherwise noted.

Refer to Fig.10.22.1, Fig.10.22.2 for peak pulse current(V¢-Ipp) and clamp waveform measurement circuit.
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10.16. CUZ22V Characteristics Curves(Note)
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Note: The above characteristics curves are presented for reference only and not guaranteed by production test,
unless otherwise noted.
Refer to Fig.10.22.1, Fig.10.22.2 for peak pulse current(V¢-Ipp) and clamp waveform measurement circuit.
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10.17. CUZ24V Characteristics Curves(Note)
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Note: The above characteristics curves are presented for reference only and not guaranteed by production test,
unless otherwise noted.
Refer to Fig.10.22.1, Fig.10.22.2 for peak pulse current(V¢-Ipp) and clamp waveform measurement circuit.
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10.18. CUZ27V Characteristics Curves(Note)
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Note: The above characteristics curves are presented for reference only and not guaranteed by production test,
unless otherwise noted.
Refer to Fig.10.22.1, Fig.10.22.2 for peak pulse current(V¢-Ipp) and clamp waveform measurement circuit.
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10.19. CUZ30V Characteristics Curves(Note)
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Note: The above characteristics curves are presented for reference only and not guaranteed by production test,

unless otherwise noted.

Refer to Fig.10.22.1, Fig.10.22.2 for peak pulse current(V¢-Ipp) and clamp waveform measurement circuit.
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10.20. CUZ33V Characteristics Curves(Note)
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Note: The above characteristics curves are presented for reference only and not guaranteed by production test,

unless otherwise noted.

Refer to Fig.10.22.1, Fig.10.22.2 for peak pulse current(V¢-Ipp) and clamp waveform measurement circuit.
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10.21. CUZ36V Characteristics Curves(Note)
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Note: The above characteristics curves are presented for reference only and not guaranteed by production test,
unless otherwise noted.
Refer to Fig.10.22.1, Fig.10.22.2 for peak pulse current(V¢-Ipp) and clamp waveform measurement circuit.

10.22. Vc-lpp Peak Pulse and Clamp waveform measurement circuit
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Fig. 10.22.1 Vc-lpp Peak Pulse Current Fig. 10.22.2 Clamp waveform measurement
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RESTRICTIONS ON PRODUCT USE

Toshiba Corporation and its subsidiaries and affiliates are collectively referred to as "TOSHIBA".
Hardware, software and systems described in this document are collectively referred to as "Product".

+ TOSHIBA reserves the right to make changes to the information in this document and related 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 TOSHIBAworks continually to improve Product's quality and reliability, Product can malfunction or fail. Customers are responsible
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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
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precautions and conditions set forth in the "TOSHIBA Semiconductor Reliability Handbook" and (b) the instructions for the application
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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.
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For details, please contact your TOSHIBA sales representative or contact us via our website.

» 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 AWRITTEN 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,
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OF DATA, AND (2) DISCLAIMS ANY AND ALL EXPRESS OR IMPLIED WARRANTIES AND CONDITIONS RELATED TO SALE,
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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,
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applicable export laws and regulations.
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Please use Product in compliance with all applicable laws and regulations that regulate the inclusion or use of controlled substances,
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