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Company Profilettitititirn
Product Basic Characteristic
PPTC Basic Characteristic 111111 (ARERRER Il

One Time SMD Fuse Basic Characteristic | 111111111 |

Product Specification

1.PPTC Specification
Low\Loss SMD PPTC Series [ [1TIITTIITTITI
ASML0402 / FSML0603 / PSML0805 / NSML1206 / USML1210 / MSML1812
SMD PPT® Series  [IITTTIELLTTTTTTTTI
FSMD0603 / PSMD0805 / NSMD1206 / USMD1210 / MSMD1812 / LSMD2920
Low Loss Strap Type PPTC Series 11111111 I 11
TAL
Disc Type PPTC Series | I1ITITTTTTTTT I
™D
Strap Typd PPTC Series [1TTTTTIITITETTT
TLS/TVS/TLV
Radial Leaded PPTC Series [IITTITTITTTTI
TRA/TRB/TRC/TRE/TRF/TRG / TRM

2.0me Time Fuse Specification
SMD OneWime Fuse TITITTETETETTTTTT
06 100/06 110/12 100/12 110/12 113/Pb01/Pc01/2410
Tube FusexSeries [ ITTTTTIEEEEEETTTTI

3.Ultra-Low Capacitance ESD Suppressor Series
UNra-Low Capacitance ESD Suppressor Specification ||| Il
Appendix
PPTC Cross Reference | I1TITITITIEITITITTI
Solder Reflow Reference [ITTITIITITTITIITT
SMD One Time Fuse Cross Reference II1ITITITITII I
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5-$ &MFDUSPOJD 5FDIO P MdatertiffeR NatiohaENew High-Tech Enterpiis€hina that
specializes in design, research and development on passive components which are used for over-current,
over-temperature and over-voltage protection in electrics and electronics, such as PPTC Resettable fuse,

One-time Fuse, ESD suppressor, etc.

TLC Electronic not only focuses on research and development of sustainable innovative technologies to
meet customers’ needs but also strives to become one of leading companies in the world for circuit

protections.

Passive Components TLC Electronic producing cover a wide series of Radial-Leaded Devices,
Surface-Mount Devices, Disc Battery Devices, Low Loss Surface-Mount Devices, Low Loss Strap Battery
Devices, One-Time Fuse and ESD suppressor which are applicable to be widely utilized for devices of
Telecommunications and Networking, Computer and Peripherals, Industrial Power and

Transmission, Consumer and Automotive Electronics, Battery and Rechargeable Devices

(Wireless Charger included), Home Appliances, Office Machines, Security and Surveillance System, etc.

Commitment to Quality Assurance

Superior Quality Productions are consistently compliant with ISO9001:2015 and IATF16949:2016
(TUV Rheinland Certificate No. 01 111 116511/901), 1ISO1400 1:2004 (E19160618) and UL
(E352136, E467707) certifications, HF, RoHS and REACH compli ances. Further tests reports

are to be provided as per customers' requirements.

Collaboration and Support
Works closely with customers for optimal application solutions and technical support at any case.

Any inquires and technical assistance will be promptly directed to the responsible party.

Our Value
m Lean
m Can Do

m Innovation

m Integrity

m Research & Development
m  Quality Assurance

m  Maximize Customer Satisfaction

©2018 TLC ELECTRONIC REWPQ1
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TLC Polymeric Positive Temperature Coefficient (PPTC) devices are used to help protect against harmful
overcurrent surges and overtemperature faults. Like traditional fuses, these devices limit the flow of
dangerously high current during fault conditions. The PolySwitch device, however, resets after the fault is

cleared and power to the circuit is removed, thereby reducing warranty, service and repair costs.

8PSLJOH 1SJODJQMF PG 115% %YFWJDF

Polymeric PTC material and devices technology synergistically integrate the advanced polymer material
technologies, conductive material science, novel processing engineering, and fundamental electronic and
electrical theory. Electrical resistance of such material and devices increases with temperature increases and
vice versa. When experiencing “overcurrent and/or over voltage”, the device generates thermal energy
(Energy = I*V) and heats up itself. This makes the polymer matrix’s morphology change from crystalline to
amorphous phase, and results in a resistance increase of thousand orders of magnitude such that “trips” the

electricity. The device will remain hot and stay “tripped” until the fault is cleared and power is removed.

Figure 1 Working principle of PPTC device

UNDER A FAULT CONDITION

heats up
_—
4—
cools down
+ At the operating current « Excessive current causes
« Many conductive paths device to heat
. Very low resistance » Fewer conductive paths

« High resistance
» Cools down and resets
when fault removed
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It is placed inseries to protect a circuit. At “normal RIENIEE

operating condition” the device remains at an extremely

low resistance(milli-ohms) and allows the electrical -+ 4XJUDIF 7 3
current to flow through it without any restriction. When ‘2 1

overcurrent conditions occur, the polymeric PTC i 1 i E-I\F/IJZTJ;(E?](L)J B'I: ; le IDFF

material heats up and its resistance increases
sharply. Such a sharp resistance increase (to an
insulated status) cuts off the current in the circuit, and

consequently protects the element and device in the

circuit. Upon fault current being removed, the resettable I I I I I I

fuse cools and its resistance drops to the original SFNQFSBUVSF

extremely low value. The resettable fuse is “reset” and

allows the current flow through the circuit again.

55JQ $VSSFOU )PME $VSSFOU BOE 5IFSNBM %FSBUJ

Trip Current (IT) and Hold Current (IH) of PPTC

resettable fuse are rated at 23 ¥ . Typically its Trip Figure 3

Current is twice as much as its Hold Current. PPTC Hold & Trip. Current and Thermal Derating Curve

300%
device does not trip at or below its rated Hold Current, » ‘ ‘ ‘
s 250% [
[} |
and will trip at or above its Trip Current value. 5 AFWIDE IMIIUSIQ BGE QSPUFDU DISDVIU
o] 0
. T =
However, due to PTC effect both IT and IH reduce with S 3 T
I O 150% g DRRUSRUY S )
. . . 5 & T —
ambient temperature increase and vice versa. As shown § E 100% — ] 1
8 .8 ——~~——~~
bellow, the currents are reduced nearly 50% at 85 ¥ and g © 50% I SANTIT D T~ Uslbor TuBUF
. 5]
increased to 150% at -40 ¥. = 0%
-40 -20 0 20 40 60 80
Ambient Temperature( ¥)
e Hold Current Trip Current

©2018 TLC ELECTRONIC RE\PA3 «
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5SJQQJOH $VSSFOU NJOJNVN DVSSPOWRBWRIIDUIOIF ETFVNMIMF BJIS
7wsy -BYINVN WPMUBHF EFWJDF DBO XJUIBUB®BUKEUDRBS FEBINBH F

7vey OQFSBUJOH .BYJNVN PQFSBUEGW MDFMIBBAHKJUITUBOE XJUIPVU BBINBHF BU ¢

<

7wey *OUFSSVQU .BYJNVN JOUF SERMQLUDW PBOBXFUTTUBOE XJUIPVU BDBNBHF BU SB

*

vey -BYINVN GBVMU DVSSFOU EFWJDF BEBENB KB UB U UBBIE K JW PRMWMUB H F
54ys;0o BYIJNVN UJNF UP USJQ T BU BTTJHOFE DVSSFOU

1E,;,o3BUFE XPSLJOH QPXFS
340 -JOIJNVN SFTJTUBODF PG EFWJDF QSJPS UP USJQ BU
3wy -BYIJNVN SFTJTUBODF PG EFWJDF QSJPS UP USJQ BU

3 Wev-BYIJNVN SFTJTUBODF PG EFWJDF NFBUSBSGRIFOOFBBVS BGUFS

A Warning:

1. Use PPTC beyond the maximum ratings or improper use may result in device damage and possible
electrical arcing and flame.

2. PPTC are intended for protection against occasional over current or over temperature fault conditions
and should not be used when repeated fault conditions or prolonged trip events are anticipated.

3. Device performance can be impacted negatively if devices are handled in a manner inconsistent with
recommended electronic, thermal and mechanical procedures for electronic components.

4. Use PPTC with a large inductance in circuit will generate a circuit voltage (L di/dt) above the rated
voltage of the PPTC.

~P04 - é"MM 4QFDJe(DBUJPOT TVCKFDU UP DIBOHF XJUIPVU OPUJDF
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Figurel = E5 PBU JoH

TLC SMD fuse provides safety protection for various

over-current protection applications. It provides safe
working environment for electronic and electrical
equipment and avoids loss. TLC SMD fuses are stable
in performance and can support rated current from 0.1A
to 30A applications TLC SMD fuse structure is shown in
Figure 1 on the right The upper element C is printed on
the ceramic substrate a, and then the electrode B is T

plated, and finally the glass coating D is printed.

B DFSBNJD

4.% 'VTF SFNQFSBUVSF WFSBUJOH

. iy . Figure2
SMD fuse is a temperature sensitive device, and the

operating temperature has some effects on the

performance and life of the fuse.The operation l

environment temperature should be considered in fuse

selection.Fig. 2 is a temperature derating curve of TLC

SMD fuse.
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1.Normal operating current

2.Application voltage (ACor DC)

3.Ambient temperature

4.0verload current and length of time in which the fuse must open

5.Maximum available fault current

6.Pulses, Surge Currents, Inrush Currents, Start-up Currents, and Circuit Transients
7.Physical size limitations, such as length, diameter, or height

8.Agency Approvals required, such as UL, CSA, VDE, METI, MITI or Military

9.Considerations:mounting type/form factor, ease of removal, axialleads, visual
indication, etc

10. Fuseholder features:clips, mounting block, panel mount, p.c.boardmount, R.F.l.shielded, etc

~P06 - é¢"MM 4QFDJe(DBUJPOT TVCKFDU UP DIBOHF XJUIPVU OPUJDF



h\ O

TLC Electronic

115% 3SFTFUUBCMEF 'V

©2018 TLC ELECTRONIC REWPQA7



h\ O

TLC Electronic

"4 - 4FSJFT

'"FBUVSFT
'VMMZ DPNQBUJCMF XJUI DVSSFOU JOEVTUSZ TUBOEBSET \
7TFSZ MPX JOUFSOBM SFTJTUBODF
6- 1IFOEJOH $ 6- 1FOEJOH 567 1FOEJOH \
3P)4U'3FBDIU')' DPNQMJBODF

"QQMIJDBUJPOT

"OZ BQQMJIDBUJPO UIBU SFRVJISFITES8PWFIUJPO BU MPX SF
$FMMVMBS QIPOFT

3FDIBSHFBCMF CBUUFSZ QBDL QSPUFDUJPO

Electrical Characteristics £°

—%
ok

7 nBY NBY .BY UIJNF UP USBQe 3 nuo 3 nev
" " 7 " . 1FD 8 ¢ ¢

Product Dimensions & Marking (Unit: mm) £°

5PQ BOE #PUUPN 7JFX 4IEF 73X
| A ‘ c. ! # $ %
\ \ I 1/ .BSLJOH
.Jo| .BY| .JOo| .BY| .JO| .BY | .JO
T 5-% "4.- ([
> ( B 5.3 "4.- s
| 55 e |
5-$ "4.-
1B | ¢
Thermal Derating Chart - | ,oq (Amps) £°
1 "NCJFOU 0QFSBUJOH 5FNQFSBUVSF
5-$ "4.-
5-$ "4.-
5-$ "4.-
5-$ "4.-

ASML Series TTT Vs Fault current chart
100000

N i
\ AY
oom \

—TLCASMLOI0

5/F 5JNF UP 5SJQ DVSWFT SFQSFTFOU UZQJDBM QFSGPSNBO

g 1o —nesance PG B EFWJDF JO B TINVMBUFE BQQMJDBUJPO FOWJSPONFOU
5 N "DUVBM QFSGPSNBODF JO TQFDJGJID DVTUPNFS BQQMJDBUJ}
g o =eEe o NBZ EJGGFS GSPN UIFTF WBMVFT EVF UP UIF JOGMVFODF PG
\% PUIFS WBSJBCMFT

0.001
010

100 1000
Fault Current()

Standard Packaging Quantity £°

.PEFM 2U Z 3FFM
5-$ "4.- _5-$ "4.- QDT
/IPUF 3FFM QBDLBHJOH QFS &*" TUBOEBSE

~P08 - é"MM 4QFDJe(DBUJPOT TVCKFDU UP DIBOHF XJUIPVU OPUJDF
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'FBUVSFT

'"VMMZ DPNQBUJCMF XJUI DVSSFOU JOEVTUSZ TUBOEBSET

7FSZ MPX JOUFSOBM SFTJTUBODF \

6- 1IFOEJOH $ 6- 1LFOEJOH 567 1FOEJOH

3P)4 3FBDI )' DPNQMJBODF C} .

"QQMJIDBUJPOT

"OZ BQQMJIJDBUJPO UIBU SFRVISFJIJT@8S8PWLDFOUJPO BU MPX S

$FMMVMBS QIPOFT

-BQUPQ DPNQVUFST

3FDIBSHFBCMF CBUUFSZ QBDL QSPUFDUJPO
Electrical Characteristics £°

% % 7 ney *NBY .BY UIJNF UP UBEQ, 3no | 3 wev
1/
" " 7 " n 4FD 8 ¢ ¢

5-$ '4.-
5-% '4.-
5-$ '4.-
5-$ '4.-
5-$ '4.-
5-$ '4.-
5-$ '4.-
5-$ '4.-
5-$ '4.-
5-$ '4.-
5-$ '4.-
5-$ '4.-

5PQ BOE #PUUPN 7JFX H4IEF 7IFX " # $ %
‘ A ‘ c . . 1/ .BSLJQH
| | | ] Jo| .BY Jo| .BY Jol| .BY | .J0
T -$'4.- $
-$ 4. -
B
-$ '4.- )
-$ 4. - *
b -$ 4.- *
-$ '4.- +
-$ '4.- -
-$ 4.- 0
-$ '4.- 4
-$ '4.- 5
=§ 4, = 5
-$ 4. - :

©2018 TLC ELECTRONIC REWPQ9
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Thermal Derating Chart - | hoq (Amps) £°

"NCJFOU OQFSBUJOH 5FNQFSBUVSF

.
AN PN NG N N
.

Typical Time to Trip at 25ja £°

FSML Series TTT Vs Fault current chart

—TLCFSMLO2S

e 5IF 5JNF UP 5SJQ DVSWFT SFQSFTFOU UZQJDBM QFSGPS
&t TR PG B EFWJDF JO B TINVMBUFE BQQMJDBUJPO FOWJSPON
E —Tcrsors "DUVBM QFSGPSNBODF JO TQFDJGJID DVTUPNFS BQQMJD
g Sy— NBZ EJGGFS GSPN UIFTF WBMVFT EVF UP UIF JOGMVFOD

PUIFS WBSJBCMFT

TLCFSMLIZS

—TLCFSMLISO

0.001
050

500
Fault Current(A)

Standard Packaging Quantity £°

.PEFM 2U Z 3FFM

5-$ '4.- _5-$ '4.- QDT

5-$ '4.- _5-$ '4.- QDT
/IPUF 3FFM QBDLBHJOH QFS &*" TUBOEBSE

~P10 - é"MM 4QFDJe(DBUJPOT TVCKFDU UP DIBOHF XJUIPVU OPUJDF
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'"FBUVSFT
'VMMZ DPNQBUJCMF XJUI DVSSFOU JOEVTUSZ TUBOEBSET
7FSZ MPX JOUFSOBM SFTJTUBODF
6- & $6-& 567 3
3P)4 3FBDI )' DPNQMJBODF

"QQMJIDBUJPOT
"0Z BQQMJDBUJPO UIBU SFRVJSFITUSPWFIUIJPO BU MPX SF
$FMMVMBS QIPOFT
-BQUPQ DPNQVUFST
3FDIBSHFBCMF CBUUFSZ QBDL QSPUFDUJPO

Electrical Characteristics £°

z % 7 ey oy BY UJNF UP UBBQ | 3wsio | 3 wev
1 " " 7 " " 4FD 8 ¢ ¢
% 14 .-
$ 14.-
-$ 14.-
% 14.-
% 14 .-
$ 14.-
% 14 .-
% 14.-
% 14 .-
$ 14.-
-$ 14 .-
-$ 14.-
5PQ BOAE #PUUPN 7J2X 4JEF 7;_le " # $ %
| | B BSLIAH ST BY | 30| BY| 90| .BY | .30
T 5-$ 14.- $
) c ( 5 5-$ 14.-
5-$ 14.-
l 5-$ 14.-
Lo 5-$ 14.-
c 5-$ 14.-
-$ 14.-
1BSU *EFOUJGJDBUJPO $ 14 .- ,
-$ 14.- ;
-$ 14.- /
-$ 14.- 0
5-$ 14.- 1
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Thermal Derating Chart - | o (Amps) £°

"NCJFOU 0QFSBUJOH 5FNQFSBUVSF

5-% 14.

5-% 14.

5-% 14.

5-$ 14.

5-% 14.

5-% 14.

5-$ 14.

5-$ 14.

5-$ 14.

5-% 14.

5-% 14.

5-$ 14.

Typical Time to Trip at 25jee £°

PSML Series TTT Vs Fault current chart

Time to Trip(S)

0.001

1000
Fault Current(A)

—TLCPSMLOTS

—TLCPSMLIL0

—TLCPSMLISO

—TLCPSMLITS

TLC-PSML200

TLCPSML260

—TLCPSML30D

5/F 5JNF UP 5SJQ DVSWFT SFQSFTFOU UZQJDBM QFSGP
PG B EFWJDF JO B TINVMBUFE BQQMJDBUJPO FOWJSPO
"DUVBM QFSGPSNBODF JO TQFDJGJID DVTUPNFS BQQMJ
NBZ EJGGFS GSPN UIFTF WBMVFT EVF UP UIF JOGMVFO
PUIFS WBSJBCMFT

Standard Packaging Quantity £°

PEFM 2U Z 3FFM
5-$ 14.- _5-% 14.- QDT
5-$ 14.- _5-% 14.- QDT

/PUF 3FFM QBDLBHJOH QFS &*"

TUBOEBSE

~P12 ©- é"MM 4QFDJe(DBUJPOT TVCKFDU UP DIBOHF XJUIPVU OPUJDF
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'"FBUVSFT
'VMMZ DPNQBUJCMF XJUI DVSSFOU JOEVTUSZ TUBOEBSET
7FSZ MPX JOUFSOBM SFTJTUBODF
6- & $6-& 567 3
3P)4 3FBDI )' DPNQMJBODF

"QQMJIDBUJPOT
"OZ BQQMJDBUJPO UIBU SFRVJSFITQREPWDFOUIPO BU MPX SFT
$FMMVMBS QIPOFT
-BQUPQ DPNQVUFST
3FDIBSHFBCMF CBUUFSZ QBDL QSPUFDUJPO

Electrical Characteristics £°

b % 7 nBY *NBY .BY UIJNF UP USBBWRQq 3 nuo 3 ey
7 " " 4FD 8 ¢ ¢

1/

5PQ BOE #PUUPN 7JFX 4JEF 7JFX " # $ %
| A | € L/ BSLIGHTGT BY | 30| .BY 90| .BY| .90
5-$ /4.- 5%
T 5-$ /4.- 5
> ™ ( B 5.5 /4.- 5
5-$ /4.- 5
l 5-5 /4.- 5%
|.D| 5-$ /4.- 5&
‘o 5-5 /4.- 5
5-3 /4.- 5
5-% /4.- 5)
BOVGBDUVSFS T §SBEFNBSL 185U *EF(IGIDEIZPY o
5-% /4.- 5,
5.5 /4.- 5-
5-5 /4.- 5/
5-5 /4.- 50
5.5 /4 - 51
5-5 /4.- 53
5.5 /4 - 54

©2018 TLC ELECTRONIC REW13
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Thermal Derating Chart - | o (Amps) £°

1/

"NCJFOU 0QFSBUJOH 5FNQFSBUVSF

5-% /4.

5-% /4.

5-$% /4.

5-$ /4.

5-$ /4.

5-$% /4.

5-% /4.

5-$% /4.

5-% /4.

5-$ /4.

5-$ /4.

5-% /4.

5-$% /4.

5-% /4.

5-$% /4.

5-$ /4.

5-$ /4.

Typical Time to Trip at 25jee £°

NSML Series TTT Vs Fault current chart

Time to Trip(S)

1000
Fault Current(A)

10000

—TLCNSMLIL0
—TLCNSML1S0O
—TLCNSMLITS
—TLC-NSML200
TLCNSMLZ60
TLCNSML300
—TLCNSML350
——TLCNSML380
——TLC-NSML40D
TLCNSMLA50
——TLC-NSMLS00
——TLCNSMLS50
TLONSMLE0D
TLCNSMLES0
TLCNSMLESO
TLCNSMLT00
TLCNSML70

5/F 5JNF UP 5SJQ DVSWFT SFQSFTFOU UZQJDBM QFSGP
PG B EFWJDF JO B TINVMBUFE BQQMJDBUJPO FOWJSPO|
"DUVBM QFSGPSNBODF JO TQFDJGJID DVTUPNFS BQQMJL
NBZ EJGGFS GSPN UIFTF WBMVFT EVF UP UIF JOGMVFOL
PUIFS WBSJBCMFT

Standard Packaging Quantity £°

PEFM 2U Z 3FFM
5-$ /4.- _5-$ [4.- QDT
5-$ /4.- _5-$ [4.- QDT
5-$ /4.- _5-$ [4.- QDT

/IPUF 3FFM QBDLBHJOH QFS &*"

TUBOEBSE

~P14 - é"MM 4QFDJe(DBUJPOT TVCKFDU UP DIBOHF XJUIPVU OPUJDF
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- 064.- 4FSJFT

'"FBUVSFT
'VMMZ DPNQBUJCMF XJUIl DVSSFOU JOEVTUSZ TUBOEBSET
7FSZ MPX JOUFSOBM SFTJTUBODF
6- & $6-& 567 3
3P)4 3FBDI )' DPNQMJBODF

"QQMJIDBUJPOT
"0Z BQQMJDBUJPO UIBU SFRVJSFITUSPWFIUIPO BU MPX SFT
$FMMVMBS QIPOFT
-BQUPQ DPNQVUFST
3FDIBSHFBCMF CBUUFSZ QBDL QSPUFDUJPO

Electrical Characteristics £°

7 nBY *NBY .BY UJNF UP UBBR, 3 nio 3 nBY
7 " " 4FD 8 ¢ ¢

—%
= oot

1/

$ 64.-
$ 64.-
$ 64.-
$ 64.-
$ 64.-
$ 64.-
$ 64.-
-$ 64.-
-$ 64.-
$
$
$
$
$
$
$
$

64.-
64.-
64.-
64.-
64.-
64.-
64.-
64.-

Product Dimensions & Marking (Unit: mm) £°

5PQ BOE #PUUPN 7JFX 4JEF 7JFX " # $ %
‘ A ~ c 11 .BSLJQH

.Jo| .BY| .Jo| .BY| .JO| .BY | .JO
\ |

)TLZ(

64 .-
1o

64.-
T L2

64.-
64.-
64.-
64.-
64.-
64.-
646 JDBUJP
64.-
64.-
64.-
64.-
64.-
64.-
64.-

D

.BOVGBDUVSFS T §SBEFNBSL 1BSUSE

o

-699969696969692%69696969%696969

gl lajlofajlajlalaloa|fog|o
'
oo fg (oo (o |a
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Thermal Derating Chart - | ,oq (Amps) £°

1/

"NCJFOU 0QFSBUJOH 5FNQFSBUVSF

64.-

64.-

64.-

64.-

64.-

64.-

$
$
$
$
5-$ 64.-
$
$
$ 64.-

5-$% 64.-

5-$ 64.-

5-$ 64.-

5-$ 64.-

5-$ 64.-

5-$% 64.-

5-$% 64.-

5-$ 64.-

5-$ 64.-

Typical Time to Trip at 25jee £°

USML Series TTT Vs Fault current chart
100.000

10.000

p(S)
H

ime to Tri

Eo100

0.010

0.001

1.00 10.00 100.00
Fault Current(A)

5IF 5JNF UP 5SJQ DVSWFT SFQSFTFOU UZQJDBM QFSGPS
PG B EFWJDF JO B TINVMBUFE BQQMJDBUJPO FOWJSPON
"DUVBM QFSGPSNBODF JO TQFDJGJID DVTUPNFS BQQMJD
NBZ EJGGFS GSPN UIFTF WBMVFT EVF UP UIF JOGMVFOD
PUIFS WBSJBCMFT

Standard Packaging Quantity £°

PEFM 2U Z 3FFM
5-$ 64.- _5-$ 64.- QDT
5-$ 64.- _5-$ 64.- ODT

/PUF 3FFM QBDLBHJOH QFS &*"

TUBOEBSE
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.4 - 4FSJFT

'"FBUVSFT
'VMMZ DPNQBUJCMF XJUl DVSSFOU JOEVTUSZ TUBOEBSET
7FSZ MPX JOUFSOBM SFTJTUBODF
6- & $6-& 567 3
3P)4 3FBDI )' DPNQMJBODF

"QQMJIDBUJPOT
"OZ BQQMJIDBUJPO UIBU SFRVJIJSFITUSPDFIUIJPO BU MPX SFT
$FMMVMBS QIPOFT
-BQUPQ DPNQVUFST
3FDIBSHFBCMF CBUUFSZ QBDL QSPUFDUJPO

N\

[}

Electrical Characteristics £°

3 3 7 wev *yey BY UIJNF UP USEQo | 3wo | 3 wev
v : " 7 " " 4FD 8 ¢ ¢
5-% .4.-
5-$ .4.-
5-$ .4.-
5.5 .4.-
5.5 .4.-
5-S .4.-
5-% .4.-
5-$ .4.-
5.5 .4.-
5-$ .4.-
5-% .4.-
5.5 .4.-
5-5 .4.-
5-% .4.-
5-% .4.-
5-$ .4.-
5-% .4.-
5PQ BOE #PUUPN 7JFX H4IJEF 7IFX " # $ %
- A - %ﬂ« 1/ BSLIOHSST By | o BY| 30| BY| J0
5-% .4.- 5-
T H 5.5 .4.- 5-
> TL50 (B 5-$ .4.- 5-
5-% .4.- 5-
5-% .4.- 5-
o 5-% .4.- 5-
5-% .4.- 5-
T L50 5-$ .4.- 5-
1 5.5 .4.- 5-
BOVGBDUVSES T §SBEFNBSL  1BSU SEFUMIDBUIP]  5-
5-$ .4.- 5-
5% .4.- 5-
5% .4.- 5-
5-% 4.- 5-
5-% .4.- 5-
5-% .4.- 5-
5.3 4.- 5-
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h\ O

TLC Electronic

Thermal Derating Chart - | ,oq (Amps) £°

"NCJFOU OQFSBUJOH 5FNQFSBUVSF

'
B I N I e I O S SO N SO [ N Y SN [ SN Y~ SN (Y SN R SN [ o
'

Typical Time to Trip at 25ja £°

MSML Series TTT Vs Fault current chart

100.000

10.000

5/F 5JNF UP 5SJQ DVSWFT SFQSFTFOU UZQJDBM QFS
PG B EFWJDF JO B TINVMBUFE BQQMJDBUJPO FOWJS
"DUVBM QFSGPSNBODF JO TQFDJGJID DVTUPNFS BQQI
NBZ EJGGFS GSPN UIFTF WBMVFT EVF UP UIF JOGMV|
PUIFS WBSJBCMFT

1,000

0400

Time to Trip(S)

0010

0.001

30.00
Fault Current(A)

Standard Packaging Quantity £°

.PEFM 2U Z 3FFM
5-$ .4.- _5-$ .4.- QDT
5-$ .4.- _5-$ .4.- QDT
/PUF 3FFM QBDLBHJOH QFS &*" TUBOEBSE

~P18 - é"MM 4QFDJe(DBUJPOT TVCKFDU UP DIBOHF XJUIPVU OPUJDF



h\ O

TLC Electronic

[4 .- 999 AFSJFT

'"FBUVSFT

6MUSB MPX SFTJTUBODF

4VSGBDF .PVOU %FWJDFT

4VSGBDF .PVOU QBDLBHJOH GPS "VUPNBUFE BTTFNCMZ
$PNQBUJCMF XJUI 1C BOE 1C GSFF TPMEFS SFGMPX QSPGJMF
'BTU SFTQPOTF UP GBVMU DVSSFOUT

"QQMJIDBUJPOT

-J JPO BOE -J QPMZNFS CBUUFSZ QBDLT

64# QPSU QSPUFDUJPO *ODMVEJOH 64# QPSUT
ANBSU XFBSBCMF EFWJDFT

5BCMFU BOE /PUFCPPL 1$T

& SFBEFST

$PNQVUFST QFSJQIFSBMT

Electrical Characteristics :

—%

7 nBY *NBY .BY UIJNF UP UBBWQq 3 nio 3 ey
" " 7 " " 4FD 8 ¢ ¢

ok

1/

5-$ /4.- -
5-$ /4.- -
5-$ /4.- -
5-$ /4.- -
5-$ /4.- -

Product Dimensions & Marking (Unit: mm) £°

5PQ BOE #PUUPN 7JFX 4IEF 7IEX
| A | c._ . " # $ %
\ | ] 1/ .BSLJQH

Jo| .By| .Jo| .BY| .JOo| .BY | .JO

) T35 ( B 5-% /4.- -
l 5.5 /4.- -
5-% /4.- -

D
£ 5-5 /4.

alolo|o|ua

Thermal Derating Chart - | o (Amps) £°

"NCJFOU OQFSBUJOH 5FNQFSBUVSF

1/

5-$ /4.- -

5-$ /4.- -

5-$ /4.- -

5-$ /4.- -

5-$ /4.- -

Package Information £°

PEFM 2U Z 3FFM
5-$ /4.- - 5-% [4.- - oODT
/PUF 3FFM QBDLBHJOH QFS &*" TUBOEBSE

©2018 TLC ELECTRONIC RE\P19 «



h\ O

TLC Electronic

4. % 4FSJFT

'"FBUVSFT "QQMJIDBUJPOT
4VSGBDF .PVOU %FWJDFT .PCIMF QIPOFT
4UBOEBSE  NJMT GPPUQSJOU 18 NPUIFSCPBSET

4VSGBDF NPVOU QBDLBHJOH GPS BVUPNBUfI%/ﬁ']i_TJ;BIﬁMJZBM .
0

$PNQBUJCMF XJUI 1C BOE 1C GSFFMPMEFS SF GMPX

6- LFOEJOH $ 6- 1IFOEJOH 567 1FOEJOH 64# QPSU QSPUFDUJPO

3P)4 3FBDI )' DPNQMJBODF )%.* TPVSDF QSPUFDUJPO

Electrical Characteristics :

1/ ¥ % 7 nBY *NBY .BY UIJNF UR USEQo 3 nio 3 ey
. . . ! " 4FD 8 ¢ ¢
5-%$ '4.%
5-%$ '4.%
5-$ '4.%
5-$ '4.%

Product Dimensions & Marking (Unit: mm) £°

5PQ BOE #PUUPN 7JFX 4IEFFIEX
‘ A ‘ c_ . ) # $ %
| | B 1/ .BSLJQH
Jo| .BY| .Jo| .BY| .JO| .BY | .JO
T 5-$ '4.% *
> [ ( B 5-$ '4.% b
i 5-$ '4.% =
5-$ '4.%
RCN |

1BSU *EFOU:[GJDBUJPO

Thermal Derating Chart - | g (Amps) £°

"NCJFOU 0QFSBUJOH 5FNQFSBUVSF

1

4. %
'4.%
4
4

.%
. %

Typical Time to Trip at 25jae £°

FSMD Series TTT Vs Fault current chart
100,000

10.000

{—Tic-Fsmo0as

| e oo 5IF 5JNF UP 5SJQ DVSWFT SFQSFTFOU UZQJDBM QFSGPSNBODF
PG B EFWJDF JO B TINVMBUFE BQQMJDBUJPO FOWJSPONFOU
"DUVBM QFSGPSNBODF JO TQFDJGJID DVTUPNFS BQQMJDBUJPO
NBZ EJGGFS GSPN UIFTF WBMVFT EVF UP UIF JOGMVFODF PG
PUIFS WBSJBCMFT

Time to Trip(S)

0.010

0.0 100 1000 100.00
Fault Current(A)

Standard Packaging Quantity £°

.PEFM 2U Z 3FFM
5-$ '4.% _5-$ '4.% QDT
5-$ '4.% QDT
/PUF 3FFM QBDLBHJOH QFS &*" TUBOEBSE

~ P20

é¢"MM 4QFDJe(DBUJPOT TVCKFDU UP DIBOHF XJUIPVU OPUJDF



h\ O

TLC Electronic

14.% 4FSJFT

'"FBUVSFT

4VSGBDF .PVOU %FWJDFT

4UBOEBSE NJMT GPPUQSJOU

4VSGBDF NPVOU QBDLBHJOH GPS BVUPNBUFE BTTFNCN
$PNQBUJCMF XJUI 1C BOE 1C GSFFMPIMEFS SF GMPX Q
6- & $6-& 567 3

3P)4 3FBDI )' DPNQMJBODF

"QQMJIDBUJPOT

.PCIJMF QIPOFT

1$ NPUIFSCPBSET

1%"4 %JHJUBM DBNFSBT

64# QPSU QSPUFDUJPO

)%.* TPVSDF QSPUFDUJPO

(BNF DPOTPMF QPSU QSPUFDUJPO

Electrical Characteristics £°

bi % 7 nBY *NBY .BY UJNF UP U3SBWRQe 3 nuo 3 ey
1/ " " " " 4FD 8 ¢ ¢

5-$ 14.%
5-%$ 14.%
5-$ 14.%
5-$ 14.%
5-%$ 14.%
5-$ 14.%
5-$ 14.%

Product Dimensions & Marking (Unit: mm) £°

5PQ BOE #PUUPN 7JFX 4JEF 7JFX " # $

%
‘ A ‘ c._ . 1/ .BSLJQH
| | || Jol| .By| .Jo| .BY| .Jo| .BY | .JO

T 5-$ 14.%
- 0,

> 1 ( 5 5-$ 14.%
5-$ 14.%

5-$ 14.%

L.D.| 5-$ 14.%
1 5-$ 14.%
5-$ 14.%

1BSU *EFOUJGJDBUJPO

5-$ 14.%

Thermal Derating Chart - | ,oq (Amps) £°

1y "NCJFOU 0QFSBUJOH 5FNQFSBUVSF

5-$ 14.%

5-$ 14.%
5-$ 14.%
5-%$ 14.%
5-$ 14.%
5-%$ 14.%
5-$ 14.%
5-$ 14.%
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h\ O

TLC Electronic

Typical time to trip at 25jae £°

PSMD Series TTT Vs Fault current chart

NBZ EJGGFS GSPN UIFTF WBMVFT EVF UP UIF JOGMVFODF P
PUIFS WBSJBCMFT

== —

‘ \\\ \\ i 51F 5JNF UP 5SJQ DVSWFT SFQSFTFOU UZQJDBM QFSGPSNB
) o e PG B EFWJDF JO B TINVMBUFE BQQMJDBUJPO FOWJSPONFO
: AN “remess|  "DUVBM QFSGPSNBODF JO TQFDJGID DVTUPNFS BQQMJDBU.
3w

000
010 100 1000 10000

Fault Current(A)

Standard Packaging Quantity £°

.PEFM 2U Z 3FFM
5-$ 14.% 5-$ 14.% 5-$ 14.% 5-$ 14.% 5-$ 14.% 5-%$ 14 .% QDT
5-%$ 14.% 5-%$ 14. % QDT
/PUF 3FFM QBDLBHJOH QFS &*" TUBOEBSE

~pP22 - é"MM 4QFDJe(DBUJPOT TVCKFDU UP DIBOHF XJUIPVU OPUJDF



h\ O

TLC Electronic

14 . % 4FSJFT

'"FBUVSFT

4VSGBDF .PVOU %FWJDFT

4UBOEBSE NN NJMT GPPUQSJOU
4VSGBDF NPVOU QBDLBHJOH GPS BVUPNBUFE BTTFNCMZ
$PNQBUJCMF XJUI 1C BOE 1C GSFF MIPMEFS 3F GMPX QSP
6- & $ 6- & 567 3
3P)4 3FBDI )' DPNQMJBODF

"QQMJIDBUJPOT

.PCIJMF QIPOFT #BUUFSZ BOE QPSU QSPUFDUJPO
1$ NPUIFSCPBSET 1MVH BOE 1MBZ QSPUFDUJPO
1%"4 %JHIJUBM DBNFSBT

64# QPSU QSPUFDUJPO

)%.* TPVSDF QSPUFDUJPO

(BNF DPOTPMF QPSU QSPUFDUJPO

Electrical Characteristics £°

—%*

7 ney *wev | .BY UINF UP UBBRo | 3w | 3 wev
L " " 7 " " 4FD 8 ¢ ¢

ok

$ /4. %
$/4.%
$ /4. %
$ /4. %
$ /4. %
$ /4. %
5-$ /4.%
$
$
$
$
$

14.%
/4. %
/4. %
14 .%
14.%

Product Dimensions & Marking (Unit: mm) £°

# %
5PQ BOE #PUUPN 7JFX A4JEF 73F/X 'BSLJQ $ 0
‘ A ‘ c Jo| .By| .Jo| .BY| .Jo| .BY | .JO

14.%
14.%
4. %
14.%

) T02 (
14.%

LD
14.%
T 02 5-$ /4.%

5-$ /4. %
.BOVGBDUVSFS T 55BRFNBSL 1BSU g:_l-é)U/JXJI%iUJPU

o | o

w

5-
5-
5-
5-
5-
5-

B r || BB P

5-$ /4.%
5-$ /4.%
5-$ /4. %

a|loaofojajlo|ja oo o] o
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TLC Electronic

Thermal Derating Chart - | ,oq (Amps) £°

"NCJFOU 0QFSBUJOH 5FNQFSBUVSF

1/

5-$ /14.%
5-$ /14.%
5-$ /14.%
5-$ /4.%
5-$ /4.%
5-$ /4.%
5-$ /4.%
5-$ /14.%
5-$ /4.%
5-$ /4.%
5-$ /4.%
5-$ /14.%

Typical Time to Trip at 25ja £°

NSMD Series TTT Vs Fault current chart

10000

el N \\‘ o 5/F 5JNF UP 5SJQ DVSWFT SFQSFTFOU UZQJDBM QFSGPSNBO|

. \ ‘ - PG B EFWJDF JO B TINVMBUFE BQQMJDBUJPO FOWJSPONFOU

£ oo "DUVBM QFSGPSNBODF JO TQFDJGID DVTUPNFS BQQMJDBUJP

P Bt NBZ EJGGFS GSPN UIFTF WBMVFT EVF UP UIF JOGMVFODF PG
o PUIFS WBSJBCMFT

TLONSMDITS

TLoNSMD200
0010 |

0001
010 10000

Fault Current(A)

Standard Packaging Quantity £°

PEFM 2U Z 3FFM
5-$/4.% _5-$/4.% U5-$/4.% _5-$/4.% QDT
5-$ /4.% _5-$ /4.% QDT
/JPUF 3FFM QBDLBHJOH QFS &*" TUBOEBSE

~P24 - é"MM 4QFDJe(DBUJPOT TVCKFDU UP DIBOHF XJUIPVU OPUJDF



h\

TLC Electronic

64.% 4FSJFT

'"FBUVSFT

4VSGBDF .PVOU %FWJDFT

4UBOEBSE NIJMT GPPUQSJOU

4VSGBDF NPVOU QBDLBHJOH GPS BVUPNBUFE BTTFNCMZ
$PNQBUJCMF XJUI 1C BOE 1C GSFFFTPMEFS SFGMPX QSPGJM
6- & $ 6- & 567 3

3P)4 3FBDI )' DPNQMJBODF

"QQMJIDBUJPOT

.PCJMF QIPOFT

1$ NPUIFSCPBSET

*&&& QPSUT

64# QPSU QSPUFDUJPO

Y%.* TPVSDF QSPUFDUJPO

(BNF DPOTPMF QPSU QSPUFDUJPO

Electrical Characteristics £°

3 % 7 nev *uey .BY UIJNF UP USHQo | 3wio | 3 wev
1 " " 7 " " 4FD 8 ¢ ¢
5-$ 64.%
5-$ 64.%
5-$ 64.%
5-$ 64.%
5-$ 64.%
5-$ 64.%
5-$ 64.%
5-$ 64.%
5-$ 64.%
5-$ 64.%
5PQ BOE #PUUPN 7JFX 4IEF TPFX BSLJOH # $ %
‘ A ‘ c_ . Jo| .BY| .Jo| .BY| .Jo| .BY | .JO
| | il 5-$ 64.% 5
T 5-$ 64.% 5
) TO2 ( B 5-$ 64.% 5
5-$ 64.% 5
5-$ 64.% 5
B 5-$ 64.% 5
T 02 5-$ 64.% 5
5-$ 64.% 5
.BOVGBDUVSES T 55BHFNBSL 1BSUTEFQUIGIIEUIPO
5-$ 64.% 5
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Thermal Derating Chart - | o4 (Amps) £°

1/

"NCJFOU 0OQFSBUJOH 5FNQFSBUVSF

ss64% | | | | | | | | | |

sse4 | | | | | | | | | |
sse64o | | | | | | | | |
ss64% | | | | | | | | | |

Typical Time to Trip at 25ja £°

Standard Packaging Quantity £°

5IF 5JNF UP 5SJQ DVSWFT SFQSFTFOU UZQJDBM QFSGPSN
PG B EFWJDF JO B TINVMBUFE BQQMJDBUJPO FOWJSPONF
"DUVBM QFSGPSNBODF JO TQFDJGJID DVTUPNFS BQQMJDB|
NBZ EJGGFS GSPN UIFTF WBMVFT EVF UP UIF JOGMVFODF
PUIFS WBSJBCMFT

PEFM 2U Z 3FFM
5-$ 64.% _5-$64.% 5-$64.% _5-$ 64.% QDT
5-$ 64.% _5-$ 64.% QDT

/PUF 3FFM QBDLBHJOH QFS &*"

TUBOEBSE

~P26 ¢ é"MM 4QFDJe(DBUJPOT TVCKFDU UP DIBOHF XJUIPVU OPUJDF



'"FBUVSFT

4VSGBDF .PVOU %FWJDFT

4UBOEBSE NN NJMT GPPUQSJOU

4VSGBDF NPVOU QBDLBHJOH GPS BVUPNBUFE BTTFNCMZ
$PNQBUJCMF XJUI 1C BOE 1C GSFF MIFMEFS 3F GMPX QSPGJ
6- & $ 6- & 567 3

3P)4 3FBDI )' DPNQMJBODF

"QQMJIDBUJPOT

OWFS DVSSFOU BOE PWFS UFNQFSBWNYSB VDS FVFDWEP® PISTBV UP
1$ NPUIFSCPBSET )BSE EJTL ESJWFS BOE 1$ QFSJQIFSBMT
104 &RVJIQNFOU

64# QPSU QSPUFDUJPO

Y%.* TPVSDF QSPUFDUJPO

Electrical Characteristics £°

¥ % 7 nBY *NBY .BY UIJNF UP USHRQq 3 nio 3 By

©2018 TLC ELECTRONIC REW27



Product Dimensions & Marking (Unit: mm) £°

5PQ BOE #PUUPN 7JFX 4JEF 7JFX
| A | C Ly
\ \ |1
T020 B T 020
l .BOVGBDUVSFSTS—LB—LFNBSL 1BSU *EFOUJGJDBUJPO
1B

~pP28 < é"MM 4QFDJe(DBUJPOT TVCKFDU UP DIBOHF XJUIPVU OPUJDF



Thermal Derating Chart - | o4 (Amps) :

"NCJFOU 0QFSBUJOH 5FNQFSBUVSF

1/

Typical Time to Trip at 25ja £°

5IF 5JNF UP 5SJQ DVSWFT SFQSFTFOU UZQJDBM QFSGPSN
PG B EFWJDF JO B TINVMBUFE BQQMJDBUJPO FOWJSPONF
"DUVBM QFSGPSNBODF JO TQFDJGJID DVTUPNFS BQQMJDB
NBZ EJGGFS GSPN UIFTF WBMVFT EVF UP UIF JOGMVFODF
PUIFS WBSJBCMFT

Standard Packaging Quantity £°

.PEFM 2U Z 3FFM
5-$ .4.% QDT
5-$ .4.% _5-$ .4.% 5-$ .4.% QDT
5-$ .4.% _5-% .4.% QDT
5-$ .4.% _5-$ .4.% QDT
/PUF 3FFM QBDLBHJOH QFS &*" TUBOEBSE
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"FBUVSFT

4VSGBDF .PVOU %FWJDFT

A4UBOEBSE N N NJMT GPPUQSJOU

4VSGBDF NPVOU QBDLBHJOH GPS BVUPNBUFE BTTFNCMZ
$PNQBUJCMF XJUI 1C BOE 1C GSFFMIPIMEFS SF GMPX QSPGJ
6- 1IFOEJOH $ 6- 1FOEJOH 567 1FOEJOH

3P)4U'3FBDIU)' DPNQMJBODF

"QQMJDBUJPOT

$PNQVUFS NPUIFS CPSBE .PEFN
*OEVTUSJBM DPOUSPMT

*&&& QPSUT

1PSUBCMF FMFDUSPOJDT

Electrical Characteristics £°

PR

* .BY UIJNF UP UBBE,@Qq 3 nso 3 neY

o *
~
=z
@
=<
z
@
<

Product Dimensions & Marking (Unit: mm) £°

5PQ BOE #PUUPN 7JFX

‘ A ‘ Cc._ .

\ | ||
T030 B

n

T 030

.BOVGBDUVSFSTISB[FNBSL 185 Uil

~P30© é"MM 4QFDJe(DBUJPOT TVCKFDU UP DIBOHF XJUIPVU OPUJDF



Thermal Derating Chart - | ,oq (Amps) £°

"NCJFOU 0QFSBUJOH 5FNQFSBUVSF

1/

Typical Time to Trip at 25ja £°

5IF 5JNF UP 558JQ DVSWFT SFQSFTFOU UZQJDBM (
PG B EFWJDF JO B TINVMBUFE BQQMJDBUJPO FOV
"DUVBM QFSGPSNBODF JO TQFDJGJID DVTUPNFS B
NBZ EJGGFS GSPN UIFTF WBMVFT EVF UP UIF JOG

PUIFS WBSJBCMFT

Standard Packaging Quantity £°

PEFM 2U Z 3FFM
5-$ -4.% % QDT
5-$ -4.% _5-$% -4.% QDT
5-$ -4.% QDT
/IPUF 3FFM QBDLBHJOH QFS &*" TUBOEBSE

©2018 TLC ELECTRONIC REW31 «



'"FBUVSFT

-PXFS QPXFS DPOTVNQUJPO CZ VMUSB MPX SFTJTUBODF
"MUFSOBUJWF TIBQFT BOE TJ[FT BWBJMBCMF PO SFRVFTU
6- & $ 6- & 567 1FOEJOH

3P)4 3FBDI )" DPNQMJBODF

"QQMJIDBUJPOT
#BUUFSZ QSPUFDUJPO

Electrical Characteristics £°

s o

% 7 Ny *NBY .BY UIJNF UP| UBHRQq
1/ N

7 " " 4FD 8 ¢

~P32 ¢« é"MM 4QFDJe(DBUJPOT TVCKFDU UP DIBOHF XJUIPVU OPUJDF



Product Dimensions & Marking (Unit: mm) £°

A
G
A
D L E Il C |
— I — D D
N C
m [ T S
[ ‘ ‘ } [ m r m W TAL500 [
P ~
m L
Coating Area R m
E
- T =

S ——— |
Fig.1 Fig.3
Fig.2
1/ 'JH " /PS # IPS $ .BY % .JO & .JO 'IPS (/PS ) IPS

s e e a4 | —_
IETEN T I T A A A R e
s e o 0| 4 | — | —_
IEEE T I T AN A A R e e
LS ok e 4| 4 |
s o] o 0 | | —_ | —_

ST TN T T AN A A N B ey
IETE TN T T AN A A NI B
s ol a0 | | ¢ | ¢ | a
o o] o 0 | || —_
IETEN TN T T A A A NI B ey
AT T T R AN AR e R e e
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Thermal Derating Chart - | o4 (Amps) :

"NCJFOU 0QFSBUJOH 5FNQFSBUVSF

1/

~P34 < é"MM 4QFDJe(DBUJPOT TVCKFDU UP DIBOHF XJUIPVU OPUJDF



Typical Time to Trip at 25ja £°

5|F 5JNF UP 5SJQ DVSWFT SFQSFTFOU UZQJDBM QF
PG B EFWJDF JO B TINVMBUFE BQQMJDBUJPO FOW]J
"DUVBM QFSGPSNBODF JO TQFDJGJID DVTUPNFS BQ
NBZ EJGGFS GSPN UIFTF WBMVFT EVF UP UIF JOGM
PUIFS WBSJBCMFT

Standard Packaging Quantity £°

.PEFM #VML QBDLBHF 2U Z CBH
5"- _ 5". QDT
[ li-ion cell o)
'"FBUVSFT 0p cap assembly
3FTFUUBCMF PWFSDVSSFOU QSPUFDUJPO Positve Terminal
7TFSZ MPX SFTJTUBODF e
6- & $ 6- & 567 1FOEJOH Disc
3P)4 3FBDI )' DPNQMJBODF

"QQMJIDBUJPOT
-J JPO DFMM

Electrical Characteristics £°

A

c " # $ $PODFOUSJIDJIUZ

— Jo | .BY | .Jo| .BY | .JO | .BY BY

5%

Package Information £°

.PEFM 2 U Z CBH
5% 5% 5% 5% QDT
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'"FBUVSFT

"YJBM MFBEFE

'VMMZ DPNQBUJCMF XJUI DVSSFOU JOEVTUSZ TUBOEBSET
7FSZ MPX JOUFSOBM SFTJTUBODF

/JDLFM UFSNJOBMT

6- & $ 6- & 567 1FOEJOH

3P)4 3FBDI )' DPNQMJBODF

"QQMJIDBUJPOT

"OZ BQQMJDBUJPO UIBU SFRVJISFITQUSPWFIUIPO BU MPX SFT
$FMMVMBS QIPOFT

-BQUPQ DPNQVUFST

3FDIBSHFBCMF CBUUFSZ QBDL QSPUFDUJPO

Electrical Characteristics £°

1/ b " % " 7ney 7| *ney " * o 5 4FD|1Euzo 8 3 nuo 3 nNBY 3 nNBY

~P36 < é¢"MM 4QFDJe(DBUJPOT TVCKFDU UP DIBOHF XJUIPVU OPUJDF



Product Dimensions & Marking (Unit: mm) £°

< A >
I T LV 260
I Packaging Options:
T E Manufacturer's Trademark “ . " Bulk package
Product Series Holding current:2.60
<«—D—» ‘4— D —»| XX

Lot No

#Jﬁ
(9]
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Thermal Derating Chart - | o4 (Amps) :

"NCJFOU 0QFSBUJOH 5FNQFSBUVSF

~P38 < é¢"MM 4QFDJe(DBUJPOT TVCKFDU UP DIBOHF XJUIPVU OPUJDF



Typical Time to Trip at 25jae £°

5IF 5JNF UP 5SJQ DVSWFT SFQSFTFOU UZQJDBM
PG B EFWJDF JO B TINVMBUFE BQQMJDBUJPO FO
"DUVBM QFSGPSNBODF JO TQFDJGJID DVTUPNEFS |
NBZ EJGGFS GSPN UIFTF WBMVFT EVF UP UIF JO(
PUIFS WBSJBCMFT

Standard Packaging Quantity £°

.PEFM #VML QBDLBHF 2U Z CBH
5-4 _5-4 QDT
5-7 _5-7 QDT
574 574 QDT

©2018 TLC ELECTRONIC REWP39



'"FBUVSFT

3BEJBM -FBEFE %FWJDFT

$VSFE GMBNF SFUBSEBOU FQPYZ QPBRIMN\FSF U0 TBVMBUJSRRVBGFSIFOUT
#VML 1BDLBHF PS UBQF BOE SFFM BWBJMBCMF PO NPTU NPEF

6- 1lTFOEJOH $ 6- 1IFOEJOH 567 3

3P)4 3FBDI )' DPNQMJBODF

"QQMJDBUJPOT

"MNPTU BOZXIFSF UIFSF JT B MPX WPMUBHF QPXFS TVQQMZ
VQ Up 7 BOE B MPBE UP CF QSPUFDUFE JODMVEJOH
1FSTPOBM DPNQVUFS

SPZT

.FEJDBM FMFDUSPOJDT

1FSTPOBM DBSF QSPEVDU

Electrical Characteristics £°

¥ % 7 nBY *NBY .BY UIJNF UR UISEL&, 3 nio 3 ney

~P40 - é"MM 4QFDJe(DBUJPOT TVCKFDU UP DIBOHF XJUIPVU OPUJDF



Product Dimensions & Marking (Unit: mm) £°

W
A500 Manufacturer's Trademark
A 090 XX ] X 090
XX Max. working voltage: . .
A:lgv Packaging Options:
B=30V ulk package
E=80/150v “T " Tape & Reel
F=250V
Lot No T Holding current:0.90A
4UZMF 4UZMF
11ZTJDBM $IBSBDYFSJTUJDT

©2018 TLC ELECTRONIC REWA41



Thermal Derating Chart - | o (Amps) £°

"NCJFOU 0OQFSBUJOH 5FNQFSBUVSF

Typical Time to Trip at 25jae £°

Standard Packaging Quantity £°

.PEFM 2U Z CBH
53" 53" QDT
53" 53" QDT
53" 53" QDT
5BQF BOE 3FFM 4QFDJGJDBUJPOT

%FWJDFT UBQFE VTJOH &*" p# *&$ TUBOEBSET

~P42 «- é"MM 4QFDJe(DBUJPOT TVCKFDU UP DIBOHF XJUIPVU OPUJDF



'"FBUVSFT
3BEJBM -FBEFE %FWJDFT
$VSFE GMBNF SFUBSEBOU FQPYZ QPRIMN\FSF U0 TBVMBUJSRRVBSFSIFOUT
#VML 1BDLBHF PS UBQF BOE SFFM BWBJMBCMF PO NPTU NPEF
6- lTFOEJOH $ 6- 1IFOEJOH 567 3
3P)4 3FBDI )' DPNQMJBODF

"QQMJIDBUJPOT
"MNPTU BOZXIFSF UIFSF JT B MPX WPMUBHF QPXFS TVQQMZ
VQ UP 7 BOE B MPBE UP CF QSPUFDUFE JODMVEJOH
1FSTPOBM DPNQVUFS
5PZT
*OEVTUSJBM DPOUSPMT

Electrical Characteristics £°

¥ 3 7 nBY *NBY .BY UJNF UP USELQQ 3 nuo 3 nBY 3 ney

" " 7 " " 4FD 8 ¢ ¢ ¢

53#

Product Dimensions & Marking (Unit: mm) £°

N
T Manufacturer's Trademark
B185 X 090
B110 XX B09O Max. working voltage:
XX XX A=16V Packaging Options:
gi:é?))ézv “- " Bulk package
E=90/120V “-T" Tape & Reel
F=250V

Lot No T Holding current:0.90A

4UZMF A4UZMF 4UZMF
" # $ % & 11ZTJDBM $IBSBDUYUFSJTUJDT

©2018 TLC ELECTRONIC REW43 «



Thermal Derating Chart - | o4 (Amps) :

"NCJFOU 0OQFSBUJOH 5FNQFSBUVSF

Typical Time to Trip at 25jae £°

" 53¢
# 53#
$ 53#
% 53#
& 53#
C53#
( 53#
) 53#
* 53¢
+ 53#
, 53#
- 53#
. 53#

Time-to-trip(S)

0.001

A BCDEFGH | JKLM

10
Fault current(A)

100

Standard Packaging Quantity £°

5|F 5JNF UP 5SJQ DVSWFT SFQSFTFOU UZQJDBM QF
PG B EFWJDF JO B TINVMBUFE BQQMJDBUJPO FOWJ
"DUVBM QFSGPSNBODF JO TQFDJGJID DVTUPNFS BQC(
NBZ EJGGFS GSPN UIFTF WBMVFT EVF UP UIF JOGM)
PUIFS WBSJBCMFT

PEFM 2U Z CBH
53# 53# QDT
53# 53# QDT
53# 53# QDT

5BQF BOE 3FFM 4QFDJGJDBUJPOT

%FWJIDFT UBQFE VTJOH &*" p# *&$

TUBOEBSET

~P44 < é"MM 4QFDJe(DBUJPOT TVCKFDU UP DIBOHF XJUIPVU OPUJDF



'"FBUVSFT

3BEJBM -FBEFE %FWJDFT

$VSFE GMBNF SFUBSEBOU FQPYZ QPRIMN\FSF U@ T6vMBUJSHRNVBISFSIFOUT
#VML 1BDLBHF PS UBQF BOE SFFM BWBJMBCMF PO NPTU NPEF

6- 1TFOEJOH $ 6- 1FOEJOH 567 3

3P)4 3FBDI )' DPNQMJBODF

"QQMJIDBUJPOT

"MNPTU BOZXIFSF UIFSF JT B MPX WPMUBHF QPXFS TVQQMZ

vQ uUp 7 BOE B MPBE UP CF QSPUFDUFE JODMVEJOH
1IFSTPOBM DPNQVUFS

5PZT
*OEVTUSJBM DPOUSPMT

Electrical Characteristics £°

L 7 Ny NBY .BY UJNF UP| U$BQo 3 noo 3 ney

4FD 8 ¢ ¢ ¢

Product Dimensions & Marking (Unit: mm) £°

VY
T Manufacturer's Trademark
cuo X 090
C 090 xX Max. working voltage: ) )
XX A=16V Packaging Options:

?:i%g)ézv “- " Bulk package
E=90/120V “-T" Tape & Reel
F=250V

G=600V

M=265V

Lot No T Holding current:0.90A

4UZMF 4UZMF

©2018 TLC ELECTRONIC REW45



# $ % & 11ZTJDBM $IBSBDYFSJTUJDT

53%

~P46 - ¢ "MM 4QFDJe(DBUJPOT TVCKFDU UP DIBOHF XJUIPVU OPUJDF



Typical Time to Trip at 25ja £°

" 53%
# 53%
$ 53%
% 539% B CDEFGH IJKLMNOPQR
& 53$ 1000

' 53%
(53%
) 53%
* 53%
+ 53%
, 53%
- 53%
. 53% 0.01
/| 53%

0.001
0 53% 0.1 1 10 100
153%

2 53% Fault current(A)
3 53%

100

10

0.1

Time-to-trip(S)
>

Standard Packaging Quantity £°

.PEFM 2U Z CBH
53% 53% QDT

53% 53% QDT

53% 53% QDT

5BQF BOE 3FFM 4QFDJGJDBUJPOT

%FWJIDFT UBQFE VTJOH &*" p# *&$ TUBOEBSET

©2018 TLC ELECTRONIC REWA47



'"FBUVSFT
3BEJBM -FBEFE %FWJDFT

$VSFE GMBNF SFUBSEBOU FQPYZ QPBMNFSFUO TV MBUJSHRNVBGBFSIFOUT
OQFSBUJPO DVSSFOU "

*NBY "_ " 7 NBY 7BD ED

.BY JOUFSSVQU WPMUBHF 7BD ED
6- 1IFOEJOH $ 6- 1FOEJOH 567 3
3P)4 3FBDI )' DPNQMJBODF

"QQMJDBUJPOT

-JOF 7PMUBHF BQQMJDBUJPO
4FU UPQ CPYFT

#SPBECBOE DBCMF QPXFS QBTTJOH UBQT

Electrical Characteristics :

—%
= ot

7 NBY
l / . NBY

7BD ED

.BY UIJNF UP UZXEJIL
7NBY

78D ED " 4FD 8 ¢

6 TVGGJY JOEJDBUFT QSPEVDU XJUIPOMHW JOTVMBUJPO DPBUJ

~P48 © é"MM 4QFDJe(DBUJPOT TVCKFDU UP DIBOHF XJUIPVU OPUJDF



Product Dimensions & Marking (Unit: mm) £°

VY
E 135 Manufacturer's Trademark

E 020 XX X 020

XX Max. working voltage: . .
A:lg\\; Packaging Options:

= “-" Bulk package
g;ggﬁ%g\/ “-T " Tape & Reel
F=250V
Lot No T Holding current:0.20A
4UZMF 4UZMF
" # $ % & 11ZTJDBM $IBSBDWFSJTUJDT

©2018 TLC ELECTRONIC REW49



Thermal Derating Chart - | o4 :

"NCJFOU 0OQFSBUJOH 5FNQFSBUVSF

Typical Time to Trip at 25jee £°

" 53&
# 53& A BCDE FG HIJKLMN OPQ
$ 53&
% 53&
& 53&
' 53&
(53&
) 53&
* 53&
+ 53&
, 53&
- 53&
. 53&
/ 53&
0 53&

5IF 5JNF UP 558JQ DVSWFT SFQSFTFOU UZQJDBM QFSGPE
PG B EFWJDF JO B TINVMBUFE BQQMJDBUJPO FOWJSPOI
"DUVBM QFSGPSNBODF JO TQFDJGJID DVTUPNFS BQQMJD
NBZ EJGGFS GSPN UIFTF WBMVFT EVF UP UIF JOGMVFOL
PUIFS WBSJBCMFT

Time-to-trip(S)

1 53&
2 53& Fault current(A)

Standard Packaging Quantity £°

.PEFM 2U Z CBH
53& 53& QDT
53& 53& QDT
53& 53& QDT
5BQF BOE 3FFM 4QFDJGJDBUJPOT

%FWJDFT UBQFE VTJOH &*" p# *&$ TUBOEBSET

~P50 © é"MM 4QFDJe(DBUJPOT TVCKFDU UP DIBOHF XJUIPVU OPUJDF



'FBUVSFT
3BEJBM -FBEFE %FWJDFT

$VSFE GMBNF SFUBSEBOU FQPYZ QPBRIMNFS-U0OTBVMBUJSHRNBGBFSIFOUT

#VML 1BDLBHF PS UBQF BOE SFFM
BWBIJMBCMF PO NPTU NPEFMT

6- IFOEJOH $ 6- 1FOEJOH 567 3
3P)4 3FBDI )' DPNQMJBODF

"QQMJDBUJPOT

"MNPTU BOZXIFSF UIFSF JT B MPX WPMUBHF QPXFS TVQQMZ
VQ UP %$ 7 BOE B MPBE UP CF QSPUFDUFE JODMVEJOH

4FDVSJUZ BOE GJSF BMBSN TZTUFENT
"OBMPH BOE EJHJUBM MJOF DBSET
.PEFNT BOE %4-

Electrical Characteristics £°

7NBY BY UJNF UF) LJ]_S\EJJQ 3NJO 3NBY 3 NB

7 " 4FD 8 ¢ ¢ ¢

Product Dimensions & Marking (Unit: mm) £°

4UZMF 4UZMF

Manufacturer's Trademark

Max. working voltage: . .
A=16V Packaging Options:
“-" Bulk package
“-T" Tape & Reel

B=30V
C=60/72V
E=90/120V
F=250V

4 Uz Mo T Holding current:0.12A

©2018 TLC ELECTRONIC REW41



11ZTIJDBM $1BSBD\

52Q

4UZMH

-FBEY N .BUFSJH

FSJTUJDT
M



Typical Time to Trip at 25ja £°

5/F 5JNF UP 5SJQ DVSWFT SFQSFTFOU UZQJDBM ¢
PG B EFWJDF JO B TINVMBUFE BQQMJDBUJPO FO'
"DUVBM QFSGPSNBODF JO TQFDJGJID DVTUPNEFS E
NBZ EJGGFS GSPN UIFTF WBMVFT EVF UP UIF JOC
PUIFS WBSJBCMFT

Standard Packaging Quantity £°

.PEFM 2U Z CBH
53' 53 QDT

53' 53° QDT

53" QDT

5BQF BOE 3FFM 4QFDJGJDBUJPOT

%FWJDFT UBQFE VTJOH &*" p# *&$ TUBOEBSET

©2018 TLC ELECTRONIC REWA3 «



'"FBUVSFT

3BEJBM -FBEFE %FWJDFT

$VSFE GMBNF SFUBSEBOU FQPYZ QPBIMNHS-UOTBV\MBUJSHRVBIBFSIFOUT

.FFU 3P)T 3FBDI TUBOEBSE
7PMUBHFUY 7BD

6- 1IFOEJOH $ 6- 1FOEJOH
3P)4 3FBDI )' DPNQMJBODF

"QQMJIDBUJPOT
"%4- 1#9 .%' 70*Q *"/ 8"/ 5 &

567 3

Electrical Characteristics :

.BY UJNF U

" 4FD

Product Dimensions & Marking £°

Wy

%

Manufacturer's Trademark

X 015
Max. working voltage:
A=16V

B=30V

Packaging Options:
“-" Bulk package

FSJTUJDT

Ezggﬁ%gv “-T" Tape & Reel
F=250V
G=600V
Lot No T Holding current:0.15A
4UZMF 4UZMF
1 # $ % & 11ZTJDBM $1BSBD
BY BY 5Z2Q JO BY 4UZMR -FBEY N .BUFSJBM

53(

Thermal Derating Chart - | o4 (Amps) :

~ P54

"NCJFOU 0QFSBUJOH 5FNQFSBUVSF

é¢"MM 4QFDJe(DBUJPOT TVCKFDU UP DIBOHF XJUIPVU OPUJDF



Typical Time to Trip at 25jae £°

5IF 5JNF UP 5SJQ DVSWFT SFQSFTFOU UZQJDBM
PG B EFWJDF JO B TINVMBUFE BQQMJDBUJPO FO
"DUVBM QFSGPSNBODF JO TQFDJGJID DVTUPNES I
NBZ EJGGFS GSPN UIFTF WBMVFT EVF UP UIF JO(

PUIFS WBSJBCMFT

Standard Packaging Quantity £°

.PEFM 2U Z CBH
53( 53¢ QDT

53( 53¢ QDT

5BQF BOE 3FFM 4QFDJGJDBUJPOT

%FWJDFT UBQFE VTJOH &*" p# *&$ TUBOEBSET

©2018 TLC ELECTRONIC REWE5



'"FBUVSFT

3BEJBM -FBEFE %FWJDFT

$VSFE GMBNF SFUBSEBOU FQPYZ QPRIMNVSF U@ TV MBUJSARNBISFSIFOUT
.FFU 3P)T 3FBDI TUBOEBSE

7PMUBHFUY 7BD BOE 7BD

6- 1TFOEJOH $ 6- 1FOEJOH 567 3

3P)4 3FBDI )' DPNQMJBODF

"QQMJDBUJPOT

4FDVSJUZ BOE GJSF BMBSN TZTUFENT

.PU FS #MPXFS

&MFDUSPOJDT MPBE

.PEFNT BOE %4-

.FEJDBM FRVJQNFOU

104 Positve Terminal
(14 SF DFJDFS

*OEVTUSJBM DPOUSPM

Electrical Characteristics :

b %5 7 nBY *NBY 7 nBY .BY UIJNF UP U.LEE\]JQQ 3 nad 3By 3 s

" " Tsp " 7 " 4FD 8 ¢ ¢ ¢

Product Dimensions & Marking (Unit;: mm) £°

WP
Manufacturer's Trademark
‘ | X 100
Max. working voltage: . .
M 008 i 100 A=16V Packaging Options:
XX XX B=30V “_w
Cog0i72v - " Bulk package
E=00/120V “-T" Tape & Reel
F=250V
Lot No T Holding current:1.00A
AUZMF 4UZMF

~P56 ¢« é¢"MM 4QFDJe(DBUJPOT TVCKFDU UP DIBOHF XJUIPVU OPUJDF



" # $ % & 11ZTJDBM $IBSBDYFSJTUJDT

" 53.

# 53.

s R 51F 5JNF UP 5SJQ DVSWFT SFQSFTFOU UZQJDBM QFSC
g 53. g PG B EFWJDF JO B TINVMBUFE BQQMJDBUJPO FOWJSIH
' 53, s “DUVBM QFSGPSNBODF JO TQFDJGID DVTUPNFS BQQN
(53. £ NBZ EJGGFS GSPN UIFTF WBMVFT EVF UP UIF JOGMVF
e PUIFS WBSJBCMFT

+ 53.

, 53.
- 53.

Fault current(A)

Standard Packaging Quantity £°

.PEFM 2U Z CBH
53. 53. U53. QDT

53. QDT

53. 53. QDT

5BQF BOE 3FFM 4QFDJGJDBUJPOT

%FWJDFT UBQFE VTJOH &*" p# *&$ TUBOEBSET

©2018 TLC ELECTRONIC REW47



~P58 ° é"MM 4QFDJe(DBUJPOT TVCKFDU UP DIBOHF XJUIPVU OPUJDF



_ 'BTU "DUJOH 4.% 'VTF

4FSJFT BSF UIF GVTFT TFU UIE BPBS/VQBESGERYBBDEBS
SFMJBCJMJUZ BOE RVBMJUZ 5IF TPIME¥BFMIWFOBFF OHRGGSPWJEF
BOE UFNQFSBUVSF DZDMJOH DIBSBOE BMTR NBLEVSVYEGH VTF B
4.% GVTFT NPSF IFBU BOE TIPDL UPMWCSBIQOJBIWB\CS B BMIDBIM T

&MFDUSJDBM $IBSBDUFSJTUJDT

N"_ " IPVS NJOJNVN TFD NBYJNVN

"&$ 2 "VUPNPUJWF (SBEF $FSUJGJFE
$PNQBUJCMF XJUI SF GMPX BOE XBWF TPMEFS
&YDFMMFOU FOWJSPONFOUBM JOUFHSJUZ
OOF UJNF QPTJUJWF EJTDPOOFDU

-FBE 'SFF BOE )BMPHFO GSFF NBUFSJBM

4QFDJGJDBUJPO

SBUFE SBUFE #SFBLJO 5ZQJDBM $SPZ’\é%DBM 7P?A%J%1—H:BM lsl\/'l:QIB

O ®D
1BSU /P 7PMUB F$VSSF U$BQBDJUZ ,3FTJTUB !’%SPQ N |7 "'SDJOW BSL
% $ N OINT " 4FD

%% *OUFSSVQUJOH 3BUJOH .FBTVSFHNFBDPSBIWEOWPNMUBHFT UIBO NTIP8BDFDPOET CBUUFES
%% $PME 3FTJTUBODF BSF NFBTVSFESBFOU PG BEEBUFODWFNQFSBUVSF PG  EFHSFFT
5ZQJDBM 1 SF BBBIROWEBTVSFE BU *O $VSSFOU

'PS " " UIF DPMPS PG HMBTT DFPBBUOHSIT {BFFBMEF

©2018 TLC ELECTRONIC REWP49



®

%SBXJOH OPU UP TDBMF 60JU NN JODI

1.60
0.063
4 N
0.81
0.032
N /|
0.35
0.014
!
0.48
0.019
i
1.25
(0.05)
B B 0.90
(0.035)
0.50
(002) 60JU NN JODIFT

8BWF 4PMEFS
BFTFSWPJS UFNQFSBUVSF
5JNF JO SFTFSWPJS TFDPOET NBYJNVN

*OGSBSFE 3FGMPX
5FNQFSBUVSF
5IJNF TFDPOET NBYJNVN

~P60° é"MM 4QFDJe(DBUJPOT TVCKFDU UP DIBOHF XJUIPVU OPUJDF



Te

Max. Ramp Up Rate = 3 Eis
Max. Ramp Down Rate = 6 C/s

¥
T
- e
o Tomax
=
©
8
P —

st

— >
Time 25 C to Peak Time

v

4QFDJGJDBUJPO -FBE 1C GSFF TPMEFS

SENQFSBUVSE Na¥ s | |

"WFSBHF SBNQ VQ x$BAPRS55 AFDPOE .BY

5JNF BU MJRVJ.EP VT 5 4FDPOET

5JNF & XJUIJO PG UIF TQFDJGJFE DMBTTJGJRBUJPO UFNQFSBUV&FDBOET

5JNF UP 1FBL 5FNQFSBUVSF .JOVUFT .BY

/IPSNBM BNCJFOU UFNQFSBUVSF
OQFSBUJOH UFNQFSBUVSF _ BUUJUP Q SCPEIFEPBPBE@EMJIFE

150
140 -
130 -
120

110 -
100 -

1FSDFOU PG 3BUJOH

"NCJFOU UFNQFSBUVSF

"HFODZ "QQSPWBMTUY6- & $ 6- &
3FHVMBUJPO 4UBOEBSE 3P)4 3FBDI

GVTFT PO NN UBQF BOE SFFM PO BSFBMDQFS &N 4UBOEBSE

©2018 TLC ELECTRONIC RE\P41



s AMPX #MPX 4. % 'VTF

4FSJFT BSF UIF GVTFT TFU UIE BPE/QBESERYBBEBBS
SFMJBCJMJUZ BOE RVBMJUZ 5I1F TPIME¥BFOMSWFOBRFF OHRGGSPWJIEF
BOE UFNQFSBUVSF DZDMJOH DIBSBOE B3MTR NBTL EVEVYEGH VTF B
4.% GVTFT NPSF IFBU BOE TIPDL UP MW BIOOJBIBCS B ABJDBIM T

&MFDUSJDBM $IBSBDUFSJTUJDT

" IPVS NJOJNVYN _ TFD TFD NBYJNV|N

)JHI JOSVTI DVSSFOU XJUITUBOEJOH DBQBCJMJUZ
"&$ 2 "VUPNPUJWF (SBEF $FSUJGJFE
$PNQBUJCMF XJUl SF GMPX BOE XBWF TPMEFS
$FSBNJD BOE HMBTT DPOTUSVDUJPO

&YDFMMFOU FOWJSPONFOUBM JOUFHSJUZ

OOF UJNF QPTJUJWF EJTDPOOFDU

-FBE 'SFF BOE )BMPHFO GSFF NBUFSJBM

4QFDJGJDBUJPO

SBUFE S8BUFE #SFBLJO 5ZQJDBM $5':)2'\6|\:_‘|DBM 7P?/I{J%‘]-H:BM 1SI\}I:QIB

1BSU /P 7PMUB F$VSSFU$BQBDJUZ "3FTJTUBD&)SPQ N SDJOW BSL
% $ " N OINT " 4FD

%% *OUFSSVQUJOH 3BUJOH .FBTVSFHEFBDPIBIUWEOWPNGUBHFT UIBO NTP$BDFDPOET CBUUFSZ
%$ $PME 3FTJTUBODF BSF NFBTVSFESBWFOU PG BEBUFODWFNQFSBUVSF PG  EFHSFFT
5ZQJDBM 1S F BS®BIFOMFBTVSFE BU *O $VSSFOU

$IPJDF GVTF GPS TVSHF BQQMJDBUJJPEL F6F¥ DABEHAFE VUMD JIT UJINFT UIBO TVSHF
%JGGFSFOU XJUI PUIFS SBUJOHPTW BISFPBPMPS BGEIMBINT#-6& DPMPS

~P62°: é"MM 4QFDJe(DBUJPOT TVCKFDU UP DIBOHF XJUIPVU OPUJDF



®

%SBXJOH OPU UP TDBMF 60JU NN JODI

1.60
0.063
e ~
0.81
0.032
A\ /
0.35
0.014
}
048
0.019
i
1.25
(0.05)
1 1 _0.90
(0.035)
0.50
(002) 60JU NN JODIFT

8BWF 4PMEFS
3FTFSWPJS UFNQFSBUVSF
5JNF JO SFTFSWPJS TFDPOET NBYJNVN

*OGSBSFE 3FGMPX

5FNQFSBUVSF
5IJNF TFDPOET NBYJNVN

©2018 TLC ELECTRONIC RE\WPE3



T

Max. Ramp Up Rate = 3 Tis
Max. Ramp Down Rate = 6 C/s

v
T
- Pt
o Tomax
2
IS
=
T —

25t

————— >
Time 25 T to Peak Time

v

1SPGJMF 'FBUVSF -FBE 1C GSFF TPMEFS

"WFSBHF SBNQ VQ y$BAPRS5 4FDPOE .BY
5JNF BU MJRVJE PVT 5 AFDPOET

5JNF 5 XJUIJO PG UIF TQFDJGJFE DMBTTJGJRBUJPO UFNQFSBUV&FDBOET

5IJNF UP 1FBL 5FNQFSBUVSF .JOVUFT .BY

/PSNBM BNCJFOU UFNQFSBUVSF
0QFSBUJOH UFNQFSBUVSF _ BUUP Q SPEFSPSPEGEMJFE

150
140 -
130 -
120

110 -
100 -
92 -
80 -
70 -

1FSDFOU PG 3BUJOH

"NCJFOU UFNQFSBUVSF

"HFODZ "QQSPWBMTUY6- & $6- &
3FHVMBUJPO 4UBOEBSE 3P)4 3FBDI

GVTFT PO NN UBQF BOE SFFM PO BSFBMDQFS &N 4UBOEBSE

~P64: é"MM 4QFDJe(DBUJPOT TVCKFDU UP DIBOHF XJUIPVU OPUJDF



I 'BTU "DUJOH 4.% 'VTF

4FSJFT BSF UIF GVTFT TFU UIE BPES/VQBSEHRYBBDEBS
SFMJBCJMJUZ BOE RVBMJUZ 5IF TPIME¥B FGSWHFOBRFF OHRGQGSPWJIEF
BOE UFNQFSBUVSF DZDMJOH DIBSBOE B3NTR NBLEVE&YSGH VTF B
4.% GVTFT NPSF IFBU BOE TIPDL UPMWCBIOOJBIWBCS B BMIDBIM T

&MFDUSJDBM $IBSBDUFSJTUJDT

c"&$ 2 "VUPNPUJWF (SBEF $FSUJGJFE

*3BQJE JOUFSSVQUJPO PG FYDFTTJWF DVSSFOU
*$PNQBUJCMF XJUl SF GMPX BOE XBWF TPMEFS
*$FSBNJD BOE HMBTT DPOTUSVDUJPO

*00OF UIJNF QPTJUJWF EJTDPOOFDU

°-FBE 'SFF BOE )BMPHFO GSFF NBUFSJBM

4QFDJGJDBUJPO

3BUFE SBUFE #SFBLJO 52QJDBM $5PZ’\6|5DBM 7PE/I%J%1—H:BM 1SI\}IZQIB

1BSU /P b
7PMUB F$VSSFU$BQBDJUZ . 3FTJTUBODE 7 SDJou
%$ " N OINT " 4FD

N
N"

%% *OUFSSVQUJOH 3BUJOH .FBTVSBFREFBDPSBIWEEOWPNMUBHTFT UIBO NIP8BDFDPOET CBUUFS
%% $PME 3FTJTUBODF BSF NFBTVSFESBFOU P BBBUFEODODWFNQFSBUVSF PG
5ZQJDBM 1SF BSBSFONFBTVSFE BU *O $VSSFOU

©2018 TLC ELECTRONIC REWPE5



%SBXJOH OPU UP TDBMF 60JU NN

(&)
[
P4

VSSFOU $VSWF

375mA T
500mA &

<
£
S
e}
,\

| l>50mA

3.20+0.20
0.50 0.50
(N 100
1.60+0.20
10
]
o
o
[a)]
L
4JEF WJIFX N'  ON"t o1
L
2
i 0
I 0.20 0.1
+0.
0.75-0.15
|
}
0.01
{
+0.20 0.001
. . 0.6Q-0.15 0.1
}
5JNF $VSSFOU $VSWF
< < < <
g 5 SN &SNS

100

1 10
$VSSFOU "NQFSF

5JNF $VSSFOU $VSWF

1000

< < < < < <
S o 0 S w o
- - — N N ®

10

=
o
o

AN

=
o

—
—

5JNF TFDPOE

ﬁ\
\
JER\

AW

RN N

N\

1 10 00 10
$VSSFOU "NQFSF

~ P66 °

[N\

$VSSFOU "NQFSF

é¢"MM 4QFDJe(DBUJPOT TVCKFDU UP DIBOHF XJUIPVU OPUJDF



1.52(0.06) 60JU NN JODI

8BWF 4PMEFS
3FTFSWPJS UFNQFSBUVSF
5JNF JO SFTFSWPJS TFDPOET NBYJNVN

*OGSBSFE 3FGMPX
5FNQFSBUVSF
TFDPOET NBYJNVN

5JNF

Te

Temperature

25t

Max. Ramp Up Rate = 3 rt/?t
Is

Max. Ramp Down Rate = 6
% (-
Tomax
[ ]
f— ts —>
< Time 25 T to Peak Time d

1SPGJMF 'FBUVSF

-FBE 1C GSFF TPMEFS

5FNQFSBUVSF NEY, 5 | |
"WFSBHF SBNQ VQ x$BAPRS55 AFDPOE .BY

5JNF BU MJRVJE PVT 5

5JNF ;5 XJUIJO PG UIF TQFDJGJFE DMBTTJGJRBUJPO UFNQFSBUV&FDBOET

5JNF

UP 1FBL 5FNQFSBUVSF

.JOVUFT .BY

©2018 TLC ELECTRONIC REWPG7 «



®
/IPSNBM BNCJFOU UFNQFSBUVSF
OQFSBUJOH UFNQFSBUVSF _ BUUJUP Q SFPEXFISPBPE@GE MIFE

Percentage of Rating

-55 -25 0 23 50 85 105 125

Temperature in Degrees C

"HFODZ "QQSPWBMTUY6- & $ 6- &
3FHVMBUJPO 4UBOEBSE 3P)4 3FBDI

GVTFT PO NN UBQF BOE SFFM PO BSFBUDQFS &N 4UBOEBSE

~P68 © é"MM 4QFDJe(DBUJPOT TVCKFDU UP DIBOHF XJUIPVU OPUJDF



e AMPX #MPX 4. % 'VTF

4FSJFT BSF UIF GVTFT TFU UIE BPESVQESEHIBBEBBS
SFMJBCJMJUZ BOE RVBMJUZ 5IF TPIME¥B FOSWFOBRFF OHRG@GSPWJIEF
BOE UFNQFSBUVSF DZDMJOH DIBSBOEMBMTR NBLLEV $MBH VTF "
4.% GVTFT NPSF IFBU BOE TIPDL UP MW BIOOJBIB\CS B ZVJDBIM T

&MFDUSJDBM $IBSBDUFSJTUJDT

. "_" | 1pvs NJOTFDp TFO TFD NBY TFDpTFP | NTp NT

" " IPVS NJO TFD NBY NTp NT

°)JHI JOSVTI DVSSFOU XJUITUBOEJOH DBQBCJMJUZ
"&$ 2 "VUPNPUJWF (SBEF $FSUJGJFE

°$PNQBUJCMF XJUlI SF GMPX BOE XBWF TPMEFS

°$FSBNJD BOE HMBTT DPOTUSVDUJPO

°&YDFMMFOU FOWJSPONFOUBM JOUFHSJUZ

°00OF UJNF QPTJUJWF EJTDPOOFDU

°-FBE 'SFF BOE )BMPHFO GSFF NBUFSJBM

4QFDJGJDBUJPO

SBUFE SBUFE #SFBLJO 5ZQJDBM $SPZ%IEDBM 7P§/I%J%‘]—H:BM lsl\/'l:QIB

1BSU /P
7TPMUBHF $VSSFU$BQBDJUZ LBFTJTUBOD /oSPQ N |7 "'SDJOM BSL
%$ N OINT " 4FD

%% *OUFSSVQUJOH 3BUJOH .FBTVSBFHEFBDPBIWEOWPNMUBHFT UIBO NTIP88DFDPOET CBUUFS
%$ $PME 3FTJTUBODF BSF NFBTVSFESBWFOU P BSBUFEODWFNQFSBUVSF PG
5ZQJDBM 1 SF BS®BSFOMFBTVSFE BU *O $VSSFOU

$IPJDF GVTF GPS TVSHF BQQMJDBUJPELF6F¥ DABEHFES VUMD JIT UJINFT UIBO TVSHF

©2018 TLC ELECTRONIC REWP49



®
%SBXJOH OPU UP TDBMF 60JU NN

5PQ WJIFX 4JEF WJIFX
3.20+0.20
0.50 0.50

%

1.60£0.20 ‘+0 2
S B

f

60JU NN JODI

1.52(0.06)

2.03(0.08)

1.52(0.06)

8BWF 4PMEFS
BFTFSWPJS UFNQFSBUVSF
5JNF JO SFTFSWPJS TFDPOET NBYJNVN

*OGSBSFE 3FGMPX
5FNQFSBUVSF
5INF TFDPOET NBYJNVN

~P70 - é"MM 4QFDJe(DBUJPOT TVCKFDU UP DIBOHF XJUIPVU OPUJDF



Te
Max. Ramp Up Rate = 3 Tis
Max. Ramp Down Rate = 6 C/s
¥
T
- e
o |[Tema
g
=
st Time 25 € to Peak =~ T,
1SPGJMF 'FBUVSF -FBE 1C GSFF TPMEFS

SENQFSBUVSENBY, 5 |
"WFSBHF SBNQ VQ \$BAPRS5 4FDPOE .BY

5JNF BU MJRVJE PVT 5 AFDPOET

5JNF 15 XJUIJO PG UIF TQFDJGJFE DMBTTJGJRBUJPO UFNQFSBUV&FDBOET

5JNF UP 1FBL 5FNQFSBUVSF .JOVUFT .BY

/IPSNBM BNCJFOU UFNQFSBUVSF
OQFSBUJOH UFNQFSBUVSF _ BUUJP Q SFPEYFESPBPE@E MJIFE

140

120

100

Percentage of Rating

-55 -25 0 23 50 85 105 125

Temperature in Degrees C

"HFODZ "QQSPWBMTUY6- & $6- &
3FHVMBUJPO 4UBOEBSE 3P)4 3FBDI

GVTFT PO NN UBQF BOE SFFM PO BSFBMDQFS &N 4UBOEBSE

©2018 TLC ELECTRONIC REW11



S 'BTU "DUJOH -JOF 7PMUBHF

4FSJFT BSF UIF GVTFT TFU UIE BPESVQESEAFYBEOEBS SFMJBCJIJMJUZ
BOE RVBMJUZ 5IF TPMEFS GSFF EFTPOOPQGSPBWIERIFRQYPERE VY O/
DZDMJOH DIBSBDUFSJTUJDT EVSJOH ¥T% BVWEFBMNAPSKNBIEBTU PVS
BOE TIPDL UPMFSBOU UIBO UZQJDBM TVCNJOJBUVSF GVTFT

&MFDUSJDBM $IBSBDUFSJTUJDT

N" " IPVS NJO TFD NBY

c"&$ 2 "VUPNPUJWF (SBEF $FSUJGJFE

°3BQJE JOUFSSVQUJPO PG FYDFTTJWF DVSSFOU
*$PNQBUJCMF XJUlI SFGMPX BOE XBWF TPMEFS
°*&YDFMMFOU FOWJSPONFOUBM JOUFHSJUZ
°00OF UIJNF QPTJUJWF EJTDPOOFDU

°-FBE 'SFF BOE )BMPHFO GSFF NBUFSJBM

4QFDJGJDBUJPO
3BUFE 3BUFE #SFBLJOH5ZQJDBM [$PMEQJDBM5ZQJDBM 1$|\ﬁQ|E
1BSU /P TPMUBHF ¢y SsFo$BQBDIUZ 3FTITUBODFPMUBHF "SDJOW [* BsLabn
$ %S " "$ %$ NOINT %SPQ N " 4FD '
7 7

"$ *OUFSSVQUJOH 3BUJOH NFBTVSHEBU ERPX¥FSBGBBEUPBMU%$ *OUFSSVQUJOH 3BUJOH
NFBTVSFE BU EFTJHOBUFE WPMUBHRF UWBKMF DRIOISMBICD PGEM CBUUFSZ TPVSDF

%$ $PME 3FTJTUBODF BSF NFBTVSFESBFOU PG BSBUWFEODWFNQFSBUVSF PG

5ZQJDBM 1SF BBBFOMFBTVSFE BU *O $VSSFOU

~P72: é"MM 4QFDJe(DBUJPOT TVCKFDU UP DIBOHF XJUIPVU OPUJDF



®
%SBXJOH OPU UP TDBMF 60JU NN

5PQ W‘]FXS.ZOiO.ZO 4JEF WJIFX

0.50 0.50

%

1.60+0.20 ‘+0 »5
. l 0.60-0.15

%

60JU NN JODI

1.52(0.06)

1.52(0.06)

8BWF 4PMEFS
BFTFSWPJS UFNQFSBUVSF
5JNF JO SFTFSWPJS TFDPOET NBYJNVN

*OGSBSFE 3FGMPX
5FNQFSBUVSF
5INF TFDPOET NBYJNVN

©2018 TLC ELECTRONIC REWP13 «



Te

Max. Ramp Up Rate = 3 't/?t
Max. Ramp Down Rate = 6 C/s

v

T
P

Temperature

25t

< Time 25 T to Peak Time > N

1SPGJMF 'FBUVSF -FBE 1C GSFF TPMEFS

"WFSBHF SBNQ VQn&SBIWPESS 4FDPOE .BY

5JNF BU MJRVJEPVT U 4FDPOET

QFSBUVSIFD®POET

5JNF; UXJUIJO PG UIF TQFDJGJFE DMBTTJGJRBUJPO UFN

5JNF UP 1FBL 5FNQFSBUVSF .JOVUFT .BY

/IPSNBM BNCJFOU UFNQFSBUVSF
OQFSBUJOH UFNQFSBUVSF _ BUUJUIP Q SCPEIFGPBPBE@EMJIFE

120

100

Percentage of Rating

-55 -25 0 23 50 85 105 125

Temperature in Degrees C

*"HFODZ "QQSPWBMTUY6- & $ 6- &
°3FHVMBUJPO 4UBOEBSE 3P)4 3FBDI

GVTFT PO NN UBQF BOE SFFM PO BSFBMDQFS &N 4UBOEBSE

~P74 - é"MM 4QFDJe(DBUJPOT TVCKFDU UP DIBOHF XJUIPVU OPUJDF



_— 1PXFS #BUUFSZ 1BDLT 1S

*%FTIJHO GPS QPXFS CBUUFSZ QBDLT WVWFQ@SPBEDRIQBO IPSU DJSD
°4VSGBDF NPVOU EFJHO UP TBWF TQBDF
°$FSBNJD 4VR BSF CPEZ XJUl 4JMWFS QMBUFE FOE DBQ

°* %FTIJHOFE UP 6-

y

'VMMZ DPNQBUJCMF XJUl MFBEYyGSFFBUWPWHEFQ SHGEIMIHI UFNQFS
BTTPDJBUFE XJUl MFBEYGSFF BTTFNCMZ

&MFDUSJDBM $IBSBDUFSJTUJDT

%$ 3BUFE 3BUFEH #SFBLJOH 5Z Q $PMBZ Q 7TPMUBHZQJDBM
1BSU /P %INFQTIJPROIUBHF $VSSFOU$BQBDJYUZ 3FTJTUBDDF ESPQ SF "SDJOH
! N ¢ N 7 "4FD

5ZQJDBM 1 SFyBSDIJOH * U BSF NFBUOVSFE BU

*O $VSSFO

6.1+0.25
(0.2410.1)

14+01
(0.055:0.004)

257+0.2
(0.1010.008)

2.57:0.2
(0.101+0.008,

2.0mm(0.08")

3.18mm
(0.1257)

3.0mm(0.12")

©2018 TLC ELECTRONIC REWP15 «



‘ @

8BWF *NNFSTJPO
B3FTFSWPJS 5FNQFSBUVSF
5JNF JO 3FTFSWPJS 4FDPOET .BYJNVN

*OGSBSFE 3FGMPX
5FNQFSBUVSF
5INF 4FDPOET .BYJNVN

)BOE 4PMEFSJOH
.BYIJNVN UJQ UFNQFSBUVSF
.BYINVN TPMEFSJOH UJNF TFDPOET NBY

140

120

100 =

B
80

60

Percentage of Rating

40

20

- 60 -40 -20 0 20 40 60 80 100 120

Ambient Temperature (tt)

<L <
o no o
N NO™ <
10000
===
L\ \
A VA \
| W VA W
1000 \ \
a %
A \
\\ \
\\ \
100 \ \
—\ v
= —
\ \ \
1\ \
\ A\
" AN
E \ \ ‘\
@ AAWAY
E A\
=
1
iR8 N
\ A
\ \
N\
01 NAY \ N\
N S
N N
\ AN N,
\
0.01 N
0.001
10 100 1000
Current (A)

~P76 © é"MM 4QFDJe(DBUJPOT TVCKFDU UP DIBOHF XJUIPVU OPUJDF



_,—'BTU "DUJOH )JHI $VSSFO

°'BTU "DUJOH )JHI DVSSFOU CSJDL GVTF

°4VSGBDF NPVOU EFJHO UP TBWF TQBDF

*$FSBNJD 4VR BSF CPEZ XJUI FOE DBQ

°%FTIJHOFE UP 6- y

°'VMMZ DPNQBUJCMF XJUIl MFBEYGSFFBIUPWSEFQ SERGEE) MAHI UFNQFS
BTTPDJBUFE XJUl MFBEYGSFF BTTFNCMZ

&MFDUSJDBM $IBSBDUFSJTUJDT

§§Q@|§§’th25 52QJDBM 1
BFTJTUBOBKF "SDJOH *

N ¢ "4FD

#SFBLJO

3BUFE 7PMUBHIBYFE
1BSU /P %JINF ¥a $VSSFQ

1%

1%

"$ *OUFSSVQUJOH 3BUJOH .FBTVSBHMBU EFQPNBES8 GHBDWPMSBOEPN DMPTJOH

%% *OUFSSVQUJOH 3BUJOH .FBTVSHHEH BUJIJNFTDIROBUBEWPRWFTT UIBOUFSZ2OPR/TSHDPOET Cl
5ZQJDBM 1 SFyRSB$SFOMFBTVSFE BU *O $VSSFOU %3SUCBWOUFFEICB QUF VW POFPSVQUIOH SBUJ
DPOTUBOU PG DBMJCSBUFE DJSBWBOBJVFTT UIBO NJDSPT

3BUJOH - 8 )

©2018 TLC ELECTRONIC REW17 «



<)

3.79

3.25

6.10 5.72
20A-30A 40A
3FDPNNFOE USBDF UIJDLOFTT JT P[ UEFUNJOJNVN USBDF BOE NN "

3FGMPX 4PMEFSJOH
5FNQFSBUVSF
5JNF 4FDPOET .BYJNVN

.BOVBM 4PMEFSJOH OPU SFDPNNFOEFE
5FNQFSBUVSF
5IJNF 4FDPOET .BYJNVN

10000

| 9o
=
2

1000

o \

0.001

10 100 1000

14

*/PSNBM 0QFSBUJOH 5FNQFSBUVSF d

*0QFSBUJOH 5FNQFSBUVSF vy UpP XJUAMSPQFS DPSSFI
GBDUPS BQQMJFE

°$IBSU PG DPSSFDUJPO GBDUPS

0.8

0.6

0.4

0.2

QDT GVTFT "y " PS QDT GVTFT UBQF XDEUI NN BOE SFFM EJB JODI

~P78: é"MM 4QFDJe(DBUJPOT TVCKFDU UP DIBOHF XJUIPVU OPUJDF



e 'BTU "DUJOH 'VTF

#BUUFSZ DIBSH]JOBGHEDRV/IVYUPNBOEVITUSJIBM FRWEIDBMFRVIQNFOU

3BUFE 7PMUBHF "

3BUFE $VSSFOU

4m ONTT 4 7.5
4#'  N" " 44 7
48 N" " 4% T

|A
€

W $BQ  X$FSBNJD UVCF

/0 $PNQPOFO .BUFSJBM 2vBOUJU

X #PEZ $FSBNJD UVCF

- *OTVMBUJPO 3FTJTUBODF PINT NJOJNVN| .*- 45% ( .FUIPE 5FTU $POEJUJPO"
3FTJTUBODF UP 4PMEFSJOH JFEUBU - 45% ( .FUIPE ' 5FTU $POEJUJPO #

JUJPO #
- .FDIBOJDBM 4IPDL (TQFB'-DgglaFTNJMMJTFD.RQEE% ( .FUIPE # 5FTU

- .PJTUVSF 3FTJTUBODF DZDMFT F- 45% ( .FUIPE

JUJPO #

©2018 TLC ELECTRONIC REW19 «



UJNF

zZz zZz Z
~
@

PERCENT OF RATING

-c0f -a0f -208 o 208 40 P s0f 100F 120F

SE Rk R DF b omb 2% omboab
AMBIENT TEMPERATURE

> »

4
A

A 4
3FDPNNFOEFE QBE MBZPVU

Mz
L
5FNQFSBUVSF .JO 5T NJO
1SFIFBU ﬂ T g
@ Tsmax f---------
5JNF .BY TFEDT E
g
25
|4 time to pegk temperature —————» .
5JNF .BY, 5 (t25 € to peak) Time =>
6- & N "
$6- & Ne
QDT 3FFM

~P80‘: é"MM 4QFDJe(DBUJPOT TVCKFDU UP DIBOHF XJUIPVU OPUJDF



I 4MPX #MPX 'VTF
——

/IPUFCPPL 1% -$% 1%' 57 -$% 1%1 QBOFM -$% NPOJUPRS

1$ TFSWFS $PPMJOH GBO [TZAIWHFNBHF TZTUFBIFMFDPN TZTUFN

#BUUFSZ DIBSHJOBGEBEDAVIVYUPNBOEFVOUSJIBM FRVERINBM FRVJQNFOU

3BUFE 7TPMUBHF "

3BUFE $VSSFOU

4"5 N™ 4"5 T3
4#5 N™ 4#5 ts
4%5 N" 4%$5 T

1 [

W $BQ  X$FSBNJD UVCF

¥

/0 $PNQPOFO .BUFSJBM 2vBOUJU

X #PEZ $FSBNJD UVCF

- *OTVMBUJPO 3FTJTUBODF PINT NJOJNVN| .*- 45% ( .FUIPE 5FTU $POEJUJPO"
3FTJTUBODF UP 4PMEFSJOH JHEUBU *- 45% ( .FUIPE ' 5FTU $POEJUJPO #
(T QFBL GPS .. 0

- .FDIBOJDBM 4IPDL  \JMMISFDPOET bsomET 45%  ( .FUIPE  # 5FTU

- .PJTUVSF 3FTJTUBODF DZDMFT .¥- 45% ( .FUIPE

JUJPO #

©2018 TLC ELECTRONIC REWP&1



UJNF

T .JO
T .BY

zZz Z Z
~
@

80

N ) IO

60

PERCENT OF RATING

lA

40

20

rsoE -0f 208 o 208 40% E? ‘% 100% 120‘3
6% a0f 4% 2B es¥ 10a® 100% 176% 212% 2us®
AMBIENT TEMPERATURE

3FDPNNFOEFE QBE MBZPVU

acMz
i
5FNQFSBUVSF .JO %5T NJO
1SFIFBU ﬂ L A
“_’TS(max) """
5JNF .BY TFDT 2
g
§T5(mm)
5JNF .BY. 5 TFEDT
4PMEFSJ@
25
[<4-time to pegk temperature —————» .
5JNF .BY: 5 (t25 € to peal Time ==>

$6- & N™

QDT 3FFM

~P82: é¢"MM 4QFDJe(DBUJPOT TVCKFDU UP DIBOHF XJUIPVU OPUJDF



_»—'BTU "DUJOH (MBTT 5VCF

S /0 1BSUT /BNF BUFSJBM |2VBOUJUZ
— - g —
‘ S8
| 1
:]: X 5VCF (MBTT
y
S _
o)
7 8 9 ©
Z -FBE 8JSF5J0 QMBUFE $PQQFS 8SF

BDJUZ

"HFODZ "QQSPWBMTUY6- & $6- &
3FHVMBUJPO 4UBOEBSE 3P)4

QDT CBH PS QDT CBH

©2018 TLC ELECTRONIC RE\P&3 «



_»—'BTU "DUJOH $FSBNJD 5VC|

§ /0 1BSUT /BNF .BUFSJBM |2VBOUYJuUZz
| - - g —
‘ S8
| 1
:I: X 5VCF $FSBNJD
Y
7 8 9 s
7 -FBE 8JS[F5J0 QMBUFE $PQQFS 8JSF

BDJUZ

"HFODZ "QQSPWBMTUY6- 1FOEJOH $ 6- 1FOEJOH
SFHVMBUJPO 4UBOEBSE 3P)4

QDT CBH PS QDT CBH

~P84 - é¢"MM 4QFDJe(DBUJPOT TVCKFDU UP DIBOHF XJUIPVU OPUJDF



_»—'BTU "DUJOH (MBTT 5VCF

3 10 1BSUT /BNF .BUFSJBM |2vBoUJUZ
‘ 2812 11£1 Sf
| ! v | sea [ reoeewowourf sser)
N 1
:]: X 5VCF (MBTT
8
i _
7 8 9 s
z -FBE 8JSF5J0 QMBUFE $PQQFS 8SF

UJNF

BDJUZ

N

"HFODZ "QQSPWBMTUY6- & $6- &
3FHVMBUJPO 4UBOEBSE 3P)4

QDT CBH PS QDT CBH

©2018 TLC ELECTRONIC REW85



_»—'BTU "DUJOH $FSBNJD 5VC

% /10 1BSUT /BNF .BUFSJBM 2vBOUyJuz
‘ 2812 11+1 Sf
| i | w | sea [ otem omsur eser]
] .
:I: X 5VCF $FSBNJD
3
i _
7 8 9 s
Z -FBE 8JSF5J0 QMBUFE $PQQFS 80SF

BDJUZ

"HFODZ "QQSPWBMTUY6- 1LIFOEJOH $ 6- 1LFOEJOH
3FHVMBUJPO 4UBOEBSE 3P)4

QDT CBH PS QDT CBH

~P86 ‘° é"MM 4QFDJe(DBUJPOT TVCKFDU UP DIBOHF XJUIPVU OPUJDF



_—~4MPX #MPX (MBTT 5VCF "\

/0

$4,0+0.1

1BSUT /B

5VCF

-FBE 8JS

N F .BUFSJBM

(MBTT

F5J0 QMBUFE $P(

2VBOU

?0.6+0.02

QFS 8

Juz

USF

BDJUZ

"HFODZ "QQSPWBMTUY6- & $ 6- &
3FHVMBUJPO 4UBOEBSE 3P)4

QDT CBH PS QDT CBH

©2018 TLC ELECTRONIC RE\P8&7 «



_—4MPX #MPX $FSBNJD 5VCF

< 10 1BSUT /BNF BUFSJBM |2vBOoUJuz
- - g _
— )
:I: X SVCF $FSBNJD
S
o
0
7 8 9 =
z -FBE 8JSF5J0 QMBUFE $PQQFS 8JSF

BDJUZ

"HFODZ "QQSPWBMTUY6- 1IFOEJOH $ 6- 1FOEJOH
3FHVMBUJPO 4UBOEBSE 3P)4

QDT CBH PS QDT CBH

~P88°: é"MM 4QFDJe(DBUJPOT TVCKFDU UP DIBOHF XJUIPVU OPUJDF



_—4MPX #MPX (MBTT 5VCEF '

S /0 1BSUT /BNF .BUFSJBM |2VBOYJUZ
— N g _
‘ IS
S — 1
:]: X 5VCF (MBTT
S
g _
0
7 8 9 ©
z -FBE 8JSF5J0 QMBUFE $PQQFS 8SF

BDJUZ

"HFODZ "QQSPWBMTUY6- & $6- &
3FHVMBUJPO 4UBOEBSE 3P)4

QDT CBH PS QDT CBH

©2018 TLC ELECTRONIC RE\P89



- —~4MPX #MPX $FSBNJD 5VCF

% /0 1BSUT /BNF .BUFSJBM 2vBOUJUZ
‘ N - g _
‘ hSS
S — 1
:]: X 5VCF $FSBNJD
o
o
o
33 _
7 8 9 s
Z -FBE 8JS|F5J0 QMBUFE $PQQFS 8SF

BDJUZ

"HFODZ "QQSPWBMTUY6- 1LIFOEJOH $ 6- LFOEJOH
3FHVMBUJPO 4UBOEBSE 3P)4

QDT CBH PS QDT CBH

~P9 - é"MM 4QFDJe(DBUJPOT TVCKFDU UP DIBOHF XJUIPVU OPUJDF



_r—4&5 'VTF /

8.Oma 4
i f‘—q 4.0£0.2
IS ® 3
n N E /0 1BSUT /BNF  _BUFSJBM |2vBoUJjuz
0
| v [re awerou uez aved]
9

i ?0.6£0.02 X DPSF /IZMPO 1"

20,0£2,0

z -FBE 8JSF5J0 QMBUFE $PQQFS 8PSF

| 5.08%0.2

XFS

©2018 TLC ELECTRONIC REWA1



UJNF

e}
-
=
n
>
a8

SET I-T CHARACTERISTICS CURVE

ve'9
Vs
A4
VST'E
VvSs'Z
ve
Vo'l
VS&e'T
v1

VS0

L —

N

L

I
|

1000

100

o —
—

SANOO3S NI INIL

0.1

0.01

100 1000

10
CURRENT IN AMPERES

0.1

"HFODZ "QQSPWBMTUY6- &

$ 6- &

SFHVMBUJPO 4WUQ T8 E C E J¥® * (

QDT CBH

é"MM 4QFDJe(DBUJPOT TVCKFDU UP DIBOHF XJUIPVU OPUJDF

~ P92 ¢



_r—4&5 'VTF I

8.oma 4,0%0.2
< f——ﬁ I
1S ® g
0 N\ E /0 1BSUT /BNF .BUFSJBM |2vBOYJuz
co
' _
9

8 B0.640.02 X DPSF /ZMPO 1"

20,0£2,0

z -FBE 8JSF5J0 QMBUFE $PQQFS 8PSF

| 5.08%0.2

XFS

©2018 TLC ELECTRONIC REW43



UJNF

o
-
pd
[
(%))
>
o

SET I-T CHARACTERISTICS CURVE

veE'9
VS
A44
VST'E
Vs
ve
V9T
VSsZ'T
vi

VS0

i\

'.'.\'.'.

1000

100

o —
—

SANOO3S NI INIL

0.1

0.01

100 1000

10
CURRENT IN AMPERES

0.1

"HFODZ "QQSPWBMTUY6- &

$ 6- &

3FHVMBUJPO 4UBOEBSEUY3P)4 3FBDI )’

QDT CBH

é"MM 4QFDJe(DBUJPOT TVCKFDU UP DIBOHF XJUIPVU OPUJDF

~ P94 -



©2018 TLC ELECTRONIC REWY5



Ultra- Low Capacitance ESD Suppressor

° &4% QSPUFDUJPO PG IJHI TQFFE EBUB MJOFT FYDFFEJOH
*&$
$POUBDU EJTDIBSHF UZQJDBM L 7 NBY L7
"JS EJTDIBSHF UZQJDBM L7 NBY L7

&YUSFNFMZ TNBMM GPSN GBDUPS EPXO UP
4 Z NN

$POUJOVF XPSLJOH WPMUBHF 7 ED NBY
&YUSFNFMZ MPX DBQBDJUBODF Q' uUzQ
7FSZ MPX DMBNQJOH WPMUBHF 7UZQ
7FSZ MPX MFBLBHF DVSSFOU v
1C GSFF 3P)4 DPNQMJBOU QBDLBHF
Application
$PNQVUFST BOE QFSJQIFSBMT )%57 &RVJIQNFOU
%7% 1MBZFST 4BUFMMJUF SBEJPUBWMM BNFOBT %JHJUBM DBNDPSEFST
4FU UPQ CPYFT
JJHI TQFFE EBUB QPSUT 64# *&&& NTE )%.*
,FZCPBSE LFZ TXJUDI

Electrical Characteristics

*&$ MFWFM
&4% 51SFBU 7TPMUBHF $BQBCJIMJIJUZ L7UzZQJDBM L7 NBY %JSFDU MWJTDIBSHF
L7 UZQJDBM L7 NBY "JS %JTDIBSHF

ESD Performance
51/F EFWJDF SFBDU XJUIJO OT UP DMBNQ UIF &4% WPMUBHF

ESD Wave after Clamping

550

450

350

250

150
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Application Examples
4JOHMF DIBOOFM #J EJSFDUJPOBM

USB Port usB
P , Controller/
! Chassis Transceiver
1w
Outside 3
«— { > VBUS
< : ; » D+
] ﬂiﬂ D-
« - -»- > GND
| < aro
Chassis
P
64#
VBUS
D+
D-
Host
Controller SSTX+ uss
SSTX- Port
SSRX+
SSRX-
I
A S S S |
i 64#
— GND
€
< > R+
< > R-
< > G+
< > G-
k=] < > B+
g < > B-
8 < > Cl+
3 < { T > -
- . Signal
- N i Ground
' =
Shield
TN Ground ) % . *
Package Outline
H NIMMINFUFST

Im
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Soldering Pad

0.9mm

0.65mm

0.5mm

/PUF 1SJOU TPMEFS JO UIJDLOFTT PG NN UP NN

Standard Packing

PO
D P2
(e ey L
‘ V/AANVANEANY,
A0
. | | W
i O [T R 3] E— a8
BO
P1
PEFM 2U Z 3FFM
&4%"$ QDT
/PUF 3FFM QBDLJOH QFS &*" TUBOEBSE
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Ultra- Low Capacitance ESD Suppressor

° &4% QSPUFDUJPO PG IJHI TQFFE EBUB MJOFT FYDFFEJOH
*&$
$POUBDU EJTDIBSHF UZQJDBM L 7 NBY L7
"JS EJTDIBSHF UZQJDBM L7 NBY L7

&YUSFNFMZ TNBMM GPSN GBDUPS EPXO UP
z Z NN

° $POUJOVF XPSLJOH WPMUBHF 7 ED NBY
° &YUSFNFMZ MPX DBQBDJUBODF Q '"uUzQ
°* 7TFSZ MPX DMBNQJOH WPMUBHF 7 UZQ
*7FSZ MPX MFBLBHF DVSSFOU vV "uUzQ
°1C GSFF 3P)4 DPNQMJBOU QBDLBHF

Application

$PNQVUFST BOE QFSJQIFSBMT )%57 &RVJQNFOU

%7% 1IMBZFST 4BUFMMJUF SBEJPUBNMND®NFOBT %JHJUBM DBNDPSEFST
4FU UPQ CPYFT

YJHI TQFFE EBUB QPSUT 64# “R&& WTE )%.*

Electrical Characteristics

*&$ MFWFM
&4% 51SFBU 7TPMUBHF $BQBCJIJMJUZ L7UzZQJDBM L7 NBY %JSFDU %JTDIBSHF
L7 UZQJDBM L7 NBY "JS %JTDIBSHF

ESD Performance

5/lF EFWJDF SFBDU XJUIJO OT UP DMBNQ UIF &4% WPMUBHF

ESD Wave after Clamping

550

450

350

250

150
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Application Examples
4JOHMF DIBOOFM #J EJSFDUJPOBM

USB Port usB
PR , Controller/
Chassis Transceiver
444/
Outside
< { » VBUS
< ; » D+
< T i » GND
«\ GND
Chassis
€t
64#
VBUS
D+
D-
Host
Controller SSTX+ UsB
SSTX- Port
SSRX+
SSRX-
I
| 1 | | | |
L 64#
— GND
€ e
< > R+
< > R-
< > G+
< > G
o < > B+
2| > e
8 < Cl+
3 < { ’ > cn-
- . Signal
- 1 i Ground
D Shield
TSN Ground ) % . *
Package Outline
H NIMMINFUFST
i L Iii [ |
G D
A
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Soldering Pad
1.35mm

0.95mm

0.65mm

/PUF 1SJOU TPMEFS JO UIJDLOFTT PG NN UP NN

Standard Packing

PO

D P2
i [ NN N [ €
I \ T \ y
AQ Fow
Mg o D |
/I_l ! I /
I KO p1
.PEFM 2U Z 3FFM
&4%"$ QDT
/IPUF 3FFM QBDLJOH QFS &*" TUBOEBSE
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"4 - 4FSJFT
5-$ 5ZDP 3BZDIFN #PVSOT 1PMZUSPOJDT -JUUMFGV[F 'V[FUFD

5-$ "4 .- B 4. % 3;
4.- AFSJFT
5-$ 5ZDP 3BZDIFN #PVSOT 1PMZUSPOJDT -JUUMFGVF 'V[FUFD

14.- AFSJFT
5ZDP 3BZDIFN #PVSOT 1PMZUSPOJDT -JUUMFGVITF 'V[FUFD

5.8 14 4 4% 143
5.8 14 4 4% 143
5.8 14 QJIDP4 %$ 315 14 4% 1 43435 - 44565 | |

/4. -
5ZDP 3BZDIFN #PVSOT 1IPMZUSPOJDT -JUUMFGVI[F 'V[FUFD

64.- AFSJFT
5ZDP 3BZDIFN #PVSOT 1PMZUSPOJDT -JUUMFEGV[F 'V[FUFD

Y I S O S
Y N A S N R A
Cosea | i 1 a3 - 4 4% 3|
NIDSP4.S 3]s 64- 4 1 43| - 4 4% 3 |
Sosoa | ea Taw 149435 - 4 4% 3|
Cosoa | ea Taw d4adds] - 4
“osoa- | ea- Taw 14aeds] - 4
“osea- | ea- 4w 143 - 4

©2018 TLC ELECTRONIC RE\P103



P N R N E R
R P N N VS 7V S P I VO N WS TR
P N N e 7V S - I VS B
Y P N N Y 7S S P I P R

CSe 4% | GENUP4%es | 4 9 |49 15 | - L an 3
S S Y VO S A A
T S N e E e A
TS5 140 | QIDPA%S 4 140 o 4% 1 5 | - L an 3
TS5 140 | QIDP4%S 4 140 o 4% 1 5 | - 4% 3
Y T N O VS T N N S
R S N E e A 7 Y SN
C5-s /4% | 0BOPA%S | /40 4% % 5 | - L aon 3
C5-s/a% | 0BOPA%S | /40 4% % 5 | - a3
C5-s/a% | 0BOP4%S | /4 | 4% % 5 | - 4% 3
TS5 4% | 0BOP4%S | /40 | 49% % 5 | - 4% 3
T5-5 /a3 TT0BOPa.Bs T /an s s 5 1y
C5-564.% | NJDSPa% | b4 | 4% 1 5 | - an 3
55 64.% | NJDSP4% | b4 4% 1 5 | - w3
C5-$64.% | NJDSP4% | 64 4% 1 5 | - w3
C5-$64.9% | NJDSP4% | 64’ Ja% 1 551 - | 4% 3

5-$ 64.% NJDSP4.% ' 4.% 1 5 - 4. % 3
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TS5 4o | NJOJ4oes | o 4o 15 |- | i 3
T N Ot O A N S N
R S S 7S W
C5-saoh | NJOJ4Rs | oo 4% 15 | - | i 3
T O O Y7 - A N V7S
555 4% | NJOJa%s | o la% 1 5 | - | 4% 3
T5-s 40 | NJOJ4ss | oo 4w 15 - - | 4 3
55 4% | NJOJa%S | 4% 1 5 | - | 4% 3

5-5 4% NJOJ4 %s$ | 4% 155 | 4% 3
5-5 4% NJOoJ4 %s$ | 4% 1. 55 | | 4% 3

5ZDP 3BZDIFN #PVSOT 1PMZUSPOJDT -JUUMFGVIF 'V[FUFD
5-$ 4% | 4% - | 4% 1 5 | |'4% 3 |

T NV S 7Y ST N VS
T N N VS ST I VS
T N 7Y ST I VS
“saw | 4o et o law 15 | 4% 3|
“osaw | 4o a0 lew 15 | 4% 3|
T N N R R B
R N R R R B

5ZDP 3BZDIFN #PVSOT 1PMZUSPOJDT -JUUMFGV[IF 'V[FUFD
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5-4 4FSJFT
5ZDP 3BZDIFN #PVSOT 1PMZUSPOJDT -JUUMFGV[F 'V[FUFD

5ZDP 3BZDIFN #PVSOT 1PMZUSPOJDT -JUUMFGV[TF 'V[FUFD

—————‘
—————‘
—————‘
—————‘
——‘
——‘
——‘
——‘
—
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53# 7 4FSJFT
5ZDP 3BZDIFN #PVSOT 1PMZUSPOJDT -JUUMFGV[F 'V[FUFD

53# 36&' .3 3-% 1 6 3 '36
538% 7 4FSJFT
5-$ 5ZDP 3BZDIFN #PVSOT I1PMZUSPOJDT -JUUMFGVJTF 'V[FUFD

538 | 39& | '3 | 3% 1. o | 3 |
538 | 39& | '3 | 3% 1 .o | 3 |
L 538 | s9& | '3 | 3% 1l o | 3 |

5ZDP 3BZDIFN #PVSOT 1PMZUSPOJDT -JUUMFGV[IF 'V[FUFD
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53" 7 4FSJFT
5-$% 5ZDP 3BZDIFN #PVSOT I1IPMZUSPOJDT -JUUMFGV[F 'V[FUFD

53(

53(
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1- Recommended Pad Layout

TL—’ 1BE -BZPVU JMMJINFUFS8OJUUY.

TLW
0y -

B -4.%  4FSJF d d d

2- Solder Reflow Condition

B3FGMPX 1SPGJMF -FBE GSFF

5lF QSJOUFE TPMEFS UIJDLOFTT JT OPU PWFS
E TPMEFS NBZ DBVTF B TIPSU DIJSDMIWE FTQFDJE
TPMEFSJOH

1SF IFBUUY
5TNJO *G SFGMPX UFNQFSBUVSFT FYDFFE UIF SFDPNNFC(

5TNBY EFWJDFT NBZ OPU NFFU UIF QFSGPSNBODF SFRYV
5TNJO UP 5TNBY _ TFDPOE

%FWJDF DBO OPU CF XBWF TPMEFSFE 1MFBTF
GRBOE TPMEFSJOH BOE EJQ TPMEFSJOH SFDPNN

%FWJDF DBO U bDPOUBDU TPMWFOU

$PPMJOH SBUFUY BY TEDPO|E

/PUFUWMM UFNQFSBUVSF JO UPQ DIBSU GBINFPGVEFWFOF UIF TVS

| F=E

Temperature ——>
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