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SuperMESH and I\/IDMESH

Different technologles to cover dlfferent needs

SuperMESH - “NK...Z" MDmesh™ and MDmesh [I™
Series: STANDARD HV Tech. | Series: ENHANCED Tech.
o Extremely low ON-
« Outstanding RDS(on) x Resistance
Area reduction e Superior dynamic
Performances |« Back to Back Zener performances
Diode for higher ESD » Excellent dV/dt
capability « Minimized Gate resistance
(R)
. » High reliability & * Improved system efficiency
Benefit ruggedness _
: i » Smaller heat-sinks
* Price competitiveness
Portiolio Massive product range Complete product range at
from 300V to 1500V 200, 500V, 600V, 650V
Versions Also with F_ast RE covery D iode




Hi'gh voltage sekiesz— figure of merit _ Kyy/

Relative value

"NB" "NC" & Nk Z°
“NC...Z2"
Power/SuperMESH

 RDS(on)*Area:
— > 20% average improvement
« RDS(ON)*Qg:
— equivalent to former technologies
("NB”)
* ESD capalbility:
— increased through G-S Zener Diode

B RDS(on)*Qg
B RDS(on)

MD/FDmesh .

three-fold cut
ction-losses reduction

*Qg:a third the size of Std MOS
— switching-losses reduction



AMDmesh |

Features

— Very low RDS(on)

— Low input capacitance and gate
charge

— Vth range: 3V<Vth<5V
— Best-in-class in dynamic dv/dt

— Fast Recovery Diode version
(FDmesh I)

Benefits

ar Extremely low conduction losses

& Extremely low switching losses:
improved system efficiency and
smaller heat-sinks

a7 High avalanche ruggedness

& Reduced switching losses during
intrinsic diode recovery phase

aMDmesh I

Features

& Extremely low RDS(on) up
to 40% Rds(on) reduction

a Low input capacitance and
gate charge

& \/th range: 2V<Vth<4V

@ Best-in-class in dynamic
dv/dt

& Fast Recovery Diode version
(FDmesh II)

Benefits

& Extremely low conduction losses

a Extremely low switching losses:
improved system efficiency and
smaller heat-sinks

a Driver losses reduction and driving
optimization: higher currents at
lower Vgs and high noise immunity

a7 High avalanche ruggedness




STxyyNM60ND 's are ST's most recent Power MOSFETS,
which belong to the new FDmesh || fast recovery diode
series; Thanks to their competitive conduction, swi tching
performances and faster diode recovery phase, they 're
particularly suited for hard switching full bridge topologies in
primary side sections of SMPS for Servers and

also for Solar Inverters.

Worldwide best RDS(on)*area

Features ISENENIS!
“Low
RDS on *area amongst .
( ) g conduction
the fast recovery diode
devices losses 600 60 STW55NM6E0ND

sLow switching losses, high
switching speed and reduced
driving losses

sLow input and output
capacitances and gate
charge

* High avalanche capability

www.st.com/pmos

v‘-;_‘_\
" Ty fis i)
25,8 I Iﬁ'
k&\r | ]
.
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vdd= 60V, Id = 10A/div; di/dt —1OOA7‘u§ t= 10ns/div

Forecasted
DS(o )]

____

TO-220,
TO-220FP, Sample
17/21 TO-247, availability Q208
12PAK,
D2PAK
Sample
51 TO-247 availability Q2 °08

~orriesr

STW5S Nuanna

T\\
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anar MOSFET/

mMDmesh SUPETVIESH

= Low ON -Resistance

= High UIS ruggedness
* High B4

SuperMESHS

Reduced ON -Resistance
Improved dynamic figures

Good UIS ruggedness .

Additional margin GUARANTEED in  Bvdss \ap®WWY

TThe rnght trade: -off' Price/Performances
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lJO#rJ\/lES 1S “_T_,; ZZIN //" '"EJA- trical Features
NEW STD in the HV Market

Voss 500V, 600V, 700V 525V, 620V, 720V sFast DIODE available
Vbss 800V, 900V, 1000V 850V, 950V, 1050V
Vas +30V 30V
Diode dv/dt, di/dt 4.5V/ns, 200A/us 9 V/ns,200A/us
Vin av-4 5y av-45\
525V,
STD7N52DK3: < 1.15Q in DPAK, TO-220, TO-220FP @ 525V in development (SuperFREDmesh 3) Substrate
STD7N52K3: < 0.98Q in DPAK, TO-220 @ 525V in development
STD6N52K3: < 1.2Q in DPAK @ 525V in development
620V,
STx17N62K3: < 0.38Q in TO-247, TO-220, TO-220FP @ 620V eng. Samples
STx10N62K3 <0.75Q in TO-220 , TO-220FP@ 620V ( samples available)
STx6N62K3: < 1.28Q in DPAK, TO-220,TO-220FP @ 620V in production
STx5N62DK3: < 1.6Q in DPAK, TO-220,TO-220FP @ 620V in development (SuperFREDmesh 3)
STx3N62K3: < 2.5Q in DPAK, D2PAK, IPAK TO-220/FP @ 620V eng. samples
Features Benefits
»  HIGHER VDSS
= LOWER ON-RESISTANCE: 20% RDSON REDUCTION *  HIGHER MARGIN & RUGGEDNESS
= IMPROVED DYNAMIC PERFORMANCES ( lower Qg and Ciss, Crss) * LOWER CONDUCTION LOSSES
» REDUCED RECOVERY TIME Trr VERSUS STANDARD = LOWER SWITCHING LOSSES
»  IMPROVED DIODE REVERSE RECOVERY CHARACTERISTICS =  HIGHER SAFETY MARGIN



ST/_.@‘J |
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SuperMESH3 Vs equivalent SuperMESH

| » FASTER Vds switch!!!

Ciss Coss Crss
N
SuperMESH3 712 112 / 8 \/
SuperMESH
(similar Rdson) 920 114 w

Conditions : Vds=25V ; f=1MHz ; Vgs=0V ; Tj=25C

Features

sLower Gate Charge

&)

v

Benefits

sLower Switching losses

sLower gate driving losses

10



— Motor driving
— Welding
— Metering
New range features and benefit

e Total compatibility, no need to
redesign the application

« High reliability makes each
solution easier and stronger

* Wide choice of packages

« Lowest on-resistance per area
for low power dissipation

* Avalanche ruggedness

e Gate charge minimized

* Very low intrinsic capacitances
* High speed switching

1500V SeriesEXpansion |

e
L3

 The target market for the 7 , 120 and 2.7 Q on-resistance devices is primarily
industrial, in particular for all applications that require h

— 3-phase auxiliary power supplies

igh input voltage:

1500V Product Range

Vpss
[V]

STW4N150

STP4N150

STFV4N150

STW3N150

STP3N150

STFV3N150

STWIN150

1300

11



al =l =

Power MOSEET:

STzzNny logy

— 500V =B, ,p55 = 800V
ST 200 NM MDmesh | 3V v, <5V
— 500V =B, ,pg5 = 600V
ST Z08 NM D

3V sv,, =5V
"5 500V s B,pes s 650V
2 NM N MDmesh |l 2V v, < 4V
- B,,psg = 600V
Zi NM

ND FDmesh Il 3V sv,, <5V

12
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Why do we need a fc

Every time we connect two devices in Half bridge

or in full bridge configuration and we drive an inductive load,
then an hard switch situation requires a FRED FET for two
reasons:

1)Power losses reduction through Qrr minimization;

2)Better system reliability through more dV/dt immune
devices.

Typical is to use such devices in lighting application (Ballast),

SMPS like servers in ZVS configurations, motor control etc,
etc....

14
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Drastic reduction of t . Available for both ST HV technologies:

and Q,,

®) | MDmesh + FRED = FDmesh (NM..D)
e as =V T SuperMESH + FRED = SuperFREDmesh (NK...ZD)

 New SuperFREDmesh (NK..ZD): improvement in

KYI SuperMESH 4.5V/ns
dv/u-
KYI MDmesh 15V/ns
[7[ SuperFREDmesh 15V/ns

STF4NK50ZD (500V, 2.70hm)

STF5NK52ZD (520V, 1.220hm)
STW29NK50ZD (500V, 0.160hm)

STE45NK80ZD (800V, 0.130hm)

15



STX6NK52ZD - SuperFREDmeshTM for BLDC &7/

Features o Product Range

Rt - i~
e Reduced on-resistance -
* Very low intrinsic capacitances STDSNK522D DPAK
, STD5NK52ZD-1 520 4.4 15 IPAK

*  Zener gate protection STB5NK522D-1 | | Prod [2PAK
 100% avalanche tested STPSNK52ZD T0-220
 Good manufacturing reliability STxaNK50ZD 500 3 <27 IP%E,_ ;gn’%ﬂ
 Improved ESD capability
*  Wide variety of popular packages «Improving efficiency
Voe sConserving energy

Qi Q3 D3 G5 o5 *High reliability

} o 4
| e — Standard Power MOSFET and the new
g STD5NK52ZD while driving a BLDC motor.
l ! , BN — Switching losses during turn-on were reduced
a2 ] 24 Q6 ) (y
D—{ ¥ (D2 D_{l— D4 D_{l— 06 by 65%.
. Eun E off

A A
GND s STD5NK50Z STDMOSFET  165.11
Comparison between Power MOSFETs while driving BLDC motors STDSNKS2ZD SuperFREDmesh 58.8 ? 1 d.B

(Q1,Q3 and Q5)

16



£600008000004B00000806006(00000d|00000, NANNNY £ é :sz.é.lgl]\}l.é)
Tli‘me: 1 )Ons/di;/ : I:l =§er
*Typ @ 25 degree lm (A)*  t, (NS)* Q, (MC)*
STW26NM60 30.5 450 7
STW30NM60D 11.5 240 1.4
STPIONK60Z 14.5 480 3.5
STPIONK60ZD 9.6 194 0.9

Isd (A

-10 A

-15

-20

e
i
0 100 200 T(NS) 300 400

500

STW30NM60 showes better trr, Qrr, Irm and dv/dt

versus competition at same di/dt test condition

di/dt | dv/dt | Irrm | Tirm Trr Qrr

[Adus] [[VIns] | [A] [ns] [ns] [nC]
STW30NM60D 100 31 | 135 | 147 | 161 | 1087
Best competitor | 100 | 22 15 | 161 | 178 | 1335

17



Interucmg MDmesh V

ST Is a pioneer in super junction HVY MOSFET
technology.

e MDmesh V is the latest HV power MOSFET
family: 650V devices with the best known
RDS(on) available in the most popular
packages.

e Main applications include:

— SMPS (computers, very high efficiency notebook
adaptors, telecommunications)

— Lighting (electrical ballast, HID)
— Display (TV, monitors)
— Solar Converters

18
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ducing MDmesh V.

Vo | Rogoymwx) | WOmesnvew | @ | paciage | suus
w1 lwl

0.022 STY112N65M5 93 MAX247 SHnpies
April ‘09
Samples
0.038 STW77N6E5M5 66 TO-247 s
— STx42N65MS TO-220/TO-220FP/D?PAKIEPAKI S—swe——
S i TO-247 el
—— STX35NE5MS o TO-220/TO-220FP/D?PAK/IZPAKI Samples
: TO-247 April ‘09
TO-220/TO-220FF/D?PAK/IRPAK/ Samples
0.119 STX32N65MS 24 ol b
650
Samples
i A o TO-220/TO-220FP/D?PAKIPAK/ ek
TO-247
Samples
0.179 STX21N6E5MS 17.5 e b el June ‘09
T0-247
,..-—'_".—-'_-‘_-_ — —_‘____-_-_-_:-
< 0299 STx16N65M5 12 TO-220/TO-220FF/DPAKIPAK Production >
Samples

0.375 STx12N&5M5 9 TO-220/TO-220FP/DPAK/IPAK June ‘032
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Advances In packaglng need to be developed mtande

technology improvements.

The PolarPAK package, with
represents a remarkable evolution in assembly techn

its superior thermal handling capability,

designers to increase efficiency and power density.

FEATURES

Top / bottom heat dissipation paths
Fully encapsulated silicon

Same footprint of standard packages
Low profile (0.8 mm)

Superior thermal performance

BENEFITS

Low operating temperature
Good die protection and easy handling manufacturability
Enabled end products density increase

m with silicon

ology allowing

Twice current handling capability than standard packages with same

footprint
Customer’s flexibility by designing with multi-sources

Part Vps Lol Qg typ Rtgg-/(r:nxp Rtr;j;g/ric::(om
Number [Vl @4.5V (ma @10V @[:'CS]V TIW TIW
' Drain Source
STK850 30 2.9/3.5 2.4/2.9 24 0.8/1 2.212.7
STK800 30 7/9.8 6/7.8 11 1/1.2 2.8/3.4

21



MOSFET nomenclature

T

>/ 4

Channal Polarity

M = M-rhamnel
P = P-channal
MS or PS = N-ch or P-Ch plus Scholthy
diode (slectrically connected,
hic included]
DM or P = Dual N-ch or dusl P-ch
DS or DIPS - M-ch or P-ch plus Schottiy
dicdde (ot edectrically connected)
M...P = Camphamen

Fackage typé M__N - Tipo different {mm dice

? 2 I‘!EITZ!-?EL

N = S0T.-223 Technalogy (optional)
8 = PonrEra E = STrpFET |

U = IPAK  (*D...-17 for older typas F = STARFET Il

| = PPAK ("B...-1" for older ty H = ETripFET Il

I8 = [“SPAK F3 = STApFET 1l (from 33 to 100 V)

: o s p—

D = OPFAK |::1:I..,T4' far older nypes R B + o

= g HE = STRARFET 11 + Monalithic Schotiy diods

E i ot %ﬁr e qerly S = PowerMESH madium voltage

Q =To-92 C = PowerMESH Il

P -TO-220 Fo.k = SuperMESH

F = TO-220FF K3 = SuperMESH 3

W o= TO=247 M = M D=l

Y = Maxzdy ML..N = MDmash 0

E = 130TOF M3 = MBmash [

Z = FFAF |

Breakdown volage dividad by 10
wulth the @xcaption of non 0 multiphes

Spacial ieaturas

L = Logic leesl 10V dij ez
u-mlml-mvdﬂmnpﬂmmfm

V = Supor Inglul-w-ultz Wap
gtTaﬂ 1]
= Tempeara IEH-H-nFl.I
€ = Cumrent eonein =
Z = Clamped by zenar dindas

7V dirbve)

Inclicative current rangs

22
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IGBTs — applications N 17

w -

Mag

C
top plate
G Tt ) Power coll
Magnetic source
linduction)
Lighting et

Principle ofinduction heating

Induction Cooking

UPS Welding

24



IGBTs nomencfature

srl el 2| 7| N| €l sl HD
IGBT Family
Package Type:

D..T4 = DPAK (Tape & Reel)
B..T4 = D2PAK (Tape & Reel)

D...-1 = IPAK

B...-1 = I2PAK

P=T0-220

P..FP = TO-220FP

F = TO-220FP for new produg
W = TO-247

Y = Max247

E = ISOTOP

S = S0O-8

BN

g

Special Features

L = Logic Level
Z = Fully Clamped

S = Low Drop,
(freq < 1 KHz; Vcesat < 1.5V)
H= " “ “60KHz
K= " " ™60 KHz Short-circuit Proof
v= " " “60 KHz High Power

O

Co-Packaged Freewheeling Diode

Ve VOLTAGE divided by 10

TECHNOLOGY (OPTIONAL)

B = PowerMESH™
C = PowerMESH plus electron irradiation

Channel Polarity
Id system: | = test condition for V. gq

ew system: | - = collector current @ 100

25



IGBTs nomenclature y7/
“NC” “NC_S”
“NB” “NC” technology Medium
technology technology | Ultra fast W | Frequency
series series
Typical Vcesat 2.4 Volt 1.9 Volt 2.0 Volt 1.55 Volts
Fall Time @ T; =25 °C ~ 120ns ~ 75ns ~ 32ns ~ 210 ns
Fall Time @ T, = 125 °C ~ 255ns ~ 130ns ~ 55ns ~ 280 ns
Eorf @ Ty =25 °C 680 mJ 370 mJ 205 mJ ~ 850 pJ
Eorr@ Ty =125 °C 1290 mJ 770 mJ 368 mJ ~ 1120 pJ
Typical UIS 20A 28.4A 31A 27 A
Yes No No No
Cross Conduction Crss/Ciss Crss/Ciss Crss/Ciss Crss/Ciss
High Low Low Low

26



IGBTs — voltage vs. application

Low Drop _
IGBT: Low frequency | VY FastiGBT: | yira Fast IGBT:
STGxx NBEOSK IGBT: STGxx NC60H(K)x STGxxNCE0Wx

STGxxNC60Sx STGxxNCB0VX
STGxxN60Sx
Low Dro

P | Lowieauency | very Fast IGBT: | Uitra Fast IGBT:

IGBT: :

STGxxNC120Hx STGxxNC120Vx STGxxNC120Wx
STGxxNB120Sx

27




New Complete 600V “H”and “K” series for Motor Contro

v’ Complete IGBT product pofolio

&)

« STGX8NC60HD (STGX8NCB0KD) : Fast IGBT (Short Circuit rugged, tsc=5ps) 8A @100C

STGx30NC60S* : Medium Frequency IGBT 30A@100C

STGx19NC60S* : Medium Frequency IGBT 20A@100C

STGW39NC60VD (STGW39NC60KD*): Fast IGBT (Short Circ uit rugged, tsc=5ps) 40A@100C
STGW20NC60VD (STGW30NC60KD?*) : Fast IGBT (Short Circuit rugged, tsc=5us) 30A@100C
STGXx19NC60HD (STGx19NC60KD*) : Fast IGBT (Short Circuit rugged, tsc=5ps) 20A@100CT
STGX7NC60HD (STGx14NC60KD): Fast IGBT (Short Circuit rugged, tsc=5us) 14A @100C
STGx10NC60HD (STGx10NC60KD): Fast IGBT (Short Circuit rugged, tsc=5us) 10A @100C
STGXx6NC60HD: Fast IGBT (Short Circuit rugged, tsc=5us) 6A @100TC

Very low collector emitter saturation voltage,
Vce(sat)

v' Customer Benefit

» Minimizing the total conduction
losses, higher system efficiency

PT Technology: Vce(sat) decreases with _ N
Temperature Optimized Cres/Cies ratio ‘ * No cross conduction susceptibility

Very low current fall time, Tfall and Eoff

» Minimizing turn-off switching losses

Ruggedness  Higher reliability

28



IGBTs Offering
Very Fast IGBT Ultra Fast IGBT

S GWSONC60WD

STGY40NC60VD STGY50NC60WD
Max247, 600V, Vg san= 2.0V, Ic=50A @100°C TO-247, 600V, Ve san= 24V, 1c=50A @100C

29



] Systems IS77;

IGBTs Offering

- STGW33IH120D
1200V/30A, in TO247

MICOM

OR Systems Main characteristic

IH Cooker
«STD Systems run @ 30kHz (ZVS with snubber)

30



PFC

UPS
SPS Server/Workstation
Telecom Power System

Vce(sat)
typ e ¢ BVce
P/N 25¢C 100C
@100C @ @ [V]
[A] [A]
[V]
STGW30NC120HD 2.1 60 30 1200
STGW33I1H120D 2.1 60 30 1200

31



5}
N

Target Requested:
v Operating frequency: > 60 kHz
v Lower Switching Losses
v" I = 30A to 60A nominal
v" Freewheeling diode requested

Requirement: y . Vesown |
Needs the best P/N (\f)ES @ 100T | @ o500 (:;L)L '”‘S?Jj;ed Package
C
compromisein terms of (A) (V)
conduction and STGW3ONC60WD | 600 30 <25 40 Yes TO-247
switching |osses: STGWA4ONC60WD | 600 40 <25 40 Yes TO-247
ErsVs. Veesat
STGWS50NCE0W | 600 50 <25 40 No TO-247

trade-off!!

32
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Evolution of ACSwitch oy &7/

A

Immunity & Robustness
ACST :

Drig
age

removal

Snub moval

34



From

VRRM

-

TRIAC to ACS / ACST...c

TRIAC

5,
ACS / ACST

I ouT Safe turn-on

AT / VDRM ‘T ‘&/ervoltage

FORBIDDEN NO MORE
OPERATING AREA FORBIDDEN AREA

The ACS/ACST embeds an integrated crowbar protectio n

The surge energy is dissipated through the load, an  d not through a
varistor

ACST & ACS successfully withstand voltage surges up to 2kV
(IEC61000-4-5)

35



From ACST to ACS ey - g

ACS FOR LOW POWER ACTUATORS ACST FOR HIGH CURRENTS LOADS

ouT ouT

COM COM

OVERVOLTAGE
PROTECTION

GATE INTERFACE
« DIRECT MCU DRIVE

« HIGH NOISE IMMUNITY REFERENCE FOR
COMMON TAB

36



From ACST to ACS

TRIAC

BENEFITS

Only 1 additional component

DRAWBACKS

Protection not constant with
VDR ageing

TRIAC

Accuracy

2 components cost

ACST

Auto protected switch

None

37



Evolution of ACSwitch e ' S77,

WASHER WASHER DISHWASHER FRIDGE WASHERS FRIDGE
DISHWASHER DISHWASHER HVAC
W
i 0% B 8 % 8
lor ¢
35mA R ACST4 AcsTs | ACST10 |ACST12
& S |
S S
o)
Qﬁ
‘b@% L Tyt
soiial O ACS108 | ACS110 ACS120 ACST4  ACST6 ACST1 IACST‘lz
smal| | ACS102
ACS302
0.2A 0.8A 1A 2A 4A 6A 8A 10A 12A
I I I I | I I I [
IRHS

38



Evolution of ACSwitch

« New 600V ACS family
— Wet appliances (Washing machines, dishwashers, dryers)

— Hot appliances (Ovens, cooking ranges, coffee machines)
— Cold appliances (Refrigerators, freezers, air conditioners)

i

AC mains

JQW Cut-off relay

|

ACS




Centralized Ioad-s chtroI

Single switch ACS102/108

For decentralized power section
ouT
1

COM
0.8A, 500V AC Switch in TO92 & SOT223

nilod

SOT-223 TO-92

Switch array ACS302

For centralized & compact power section

&

OuT3 ouT2 OUT1
WATER DRAIN
VALVES PUMP DISPENSER
G3 G2 Gl _— COM
3x 0.2A, 500 V AC Switch in SO20 X é f]
et ____....-.-._.: ..... e BT WAME
T ‘LJH 2 D 7 ﬂ M,:

SO 20

MICRODOHTROLER

.......

...............

+

aooo
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800V
— Avoids premature firing

IH= 10 mA
— Inductive loads compatible

(di/dt)c= 0.5 A/ms
— Designed for pumps

Standards

— Immunity and robustness
designed for IEC 61000-4-X
and IEC 60335-1

-
Al EMENL

N --;-‘P - N
gjcurrent’switch

41



' A§5-5T1o

Test conditions

I Rms) full cycle Tc=104°C MAX 10 A
o 20ms Tj initial = 25°C | MAX 100 A
dl/dt f=120Hz Tj=125°C MAX 100 Alps
let Vour = 12V, RL =330 Tj=25°C MAX 10 35 mA
dV/dt Vour = 67% VDRM, gate open Tj=125°C MIN 200 2000 Vips
(dV/dt)c = 15V/us < Logic Level 44 A/ms
(dl/dt)e Tj=125°C MIN
Snubberless 12

Reminder : Nominal rate of decrease of 10Aqys : (di/ di)e=Ip N2 -(2-7-f)=4.44/ms
Non sensitive version is specified at 3 X nominal rate of decrease

=» Perfect choice for Universal motor

42



'ACST12

Test conditions

IRms) full cycle Tc=104°C MAX 12 A
lrepm 20ms Tj initial = 25°C | MAX 120 A
dl/dt f=120Hz Tj=125°C MAX 100 Alps
leT Veour = 12V, RL = 330 Tj=25°C MAX 10 35 mA
dv/dt Vour = 67% VDRM, gate open Tj=125°C MIN 200 2000 V/us
(dV/dt)c = 15V/us < Logic Level 5.3 Al/ms
(dl/dt)c Tj=125°C MIN
Snubberless 14

Reminder : Nominal rate of decrease of 12Ags 1 (di/dt)c =15 .\E.(z.;;.f]: 5.34/ms

Non sensitive version is specified at 3 X nominal rate of decrease

=» Perfect choice for Universal motor

43



ACST10/12 benkefits

* Intrinsic voltage protection by Design
= ACST self protected structure
=» Validated by functional tests (Inrush, stalled rotor, dl/dt, surge voltage)

* Operating Life Test data from ST
= experimental added value verified : 450kcycles Inrush

< more than 5 cycles per hour during 10 years
< a relay offers in the range of 80kcycles only on Inductive load !

 Easy to design and qualify

=> Just select the best trade-off required in the application:

< Sensitive version Izt = 10mA to limit power supply size with no compromise
with immunity level

< Strong Immunity with static dV/dt > 2,000 V/us (Igr = 35mA)

q
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'ACST10/12 benefit

ACST10-7Sx ACST10-7Cx ACST12-7Sx ACST12-7Cx

Current Rating 10 12

700

Voltage Ratin
9 9 self protection against overvoltage, V., > 850V

lar (MA) 10 35 10 35
Immunity 200 V/us MIN 2,000 V/ps MIN 200 /us MIN 2,000 V/ps MIN
Commutation 4.4 Alms 12 Alms 5.3 A/ms 14 A/ms
Logic Level Snubberless Logic Level Snubberless
TO-220AB * . TO-220AB
Package offer =" -
TO-220FPAB ’ . D*PAK
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Hi-gh temperatu_r-e 'tr'izac

WHY?

AC switching solution in case of
— High current density implemented on the PCB
— Hot temperature environments
— Heatsink reduction or die size optimization application requirement

These requirements are more and more usual in:
— Motor control application (vacuum cleaner, drum motor, ...)
— AC actuators control in small appliances
— Control of electric heater in appliances and industrial applications

Propose improved dynamic performances vs application requirement.

Differentiated from compet with full specification and  no derating with the junction
temperature (what you read is what you get)
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Hi-gh temperature triac

Current version of HiTj T1635H-600T dlsn | dt = IMys N2-(2.7 f)
Table 2. Electrical characteristics (T; = 25° C. unless otherwise specifiad)
Symbol Test conditions Quadrant Value Linit
(P -1 MAX 35 mé
Vn=12V.R =330
it 21 V= 87% Vppy, gate open, Tj=150°C MM
wm snubber, Ty = 150" C MIN
New device HiTj T1635H-6x .3 times
Table 2 Electrical characteristics (Tj = 26°C, unless otherwize specified)

better turn-off

alue ili
symbol Test conditions Guadrant Unit G p‘?hli ity .
| Tis3tH U T1e50H @Tj=150"C
e (1] =1 - B i 5O s
Vo = 12V R = 330
AVt (23 | Vo = 6T %V oem gate open T) = 180G MIN 10000 154016) Wy
I idlsdtic (25 I Without snubber Tj=150*C AN I 21 I(—-m' Afms

With ST new High Tj triacs, you can both:

= remove totally the RC snubber circuit
= secure the control of your appli 3 times > before (much bigger design margin)
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Hi-gh temperature triac

Current version of HiTj] T1635H-600T

g

Al dt = Ty N2 -2 f)

/

Table 2. Electrical characteristics (T; = 25" C, unless otherwise specified)
Symbol Test conditions Quadrant Value Linit
lap " -1 FLAX 35 mA
c Vn=12 V. R, =380 e
dVidt @ [ Vp = 87% Vi, gate open, Tj= 150°C Mk i Vs
MiN

(eblidtye = JWithout snubber, Ty = 150" C

e "

New device HiTj T1635H-6x ... & even
Table 2 Electrical characteristics (Tj = 26°C, unless otherwise specified) 4 times better
= turn-off
symbol Test conditions Guadrant - Unit capability
T1E38H T1650H @ Tj - 15uu c
bzt (1] I=1-1H Pl AR
Vo= 12w Ry =220
aviet (2) | Ve = 67%Voaw gate open T} = 180°C MIN 1000
Withoul snubbes Tj=150°"C MIN 21

= secure the control of your appli 3 to 4 times > before (much bigger design margin)

With ST new High Tj triacs, you can both:
= remove totally the RC snubber circuit

48



ngh temperatu_r-e 'tri?ac

S

LU T10xxH-6y  T12xxH-6y Tl6xxH-8y T20xxH-6T
VoeswVerm | V 600
for mA either 35 mA or 50 mA
Timax | C 150°C
TO-220AB x x x X
TO-200AB ins x x x
D*PAK X x x
' o D"PAK Mg .-
MW T B gy
I'Il“- ""......E
New Fl-i_éi'l_Ti triacs generation:

= High turn-off capability: up to 4 times the specified |, (nominal)
= High immunity @ 150° C: up to 1500 Vius
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...more discrete power

MOSFETS

o SuperMESH / MDMesh techonologies
» Fast Recovery Diode (FRED)
o SAFeFET

» Package evolution

IGBTSs
AC SWITCH

RECTIFIERS
e POWER SCHOTTKY
e BIPOLAR AND ULTRAFAST
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Thanks to:

— tiny dynamic reverse recovery current, stable when the junction temperature varies.

— Forward voltage drop at high temperature and nominal forward current of a SiC
diode is 10% lower than that of the Tandem diode.

=» efficiency and thermal performance improvement

APPLICATIONS: PFC boost converters, freewheeling in motor drives, as
well as all industrial applications requiring very high performance.

Part number Cur_rent
rating
STPSC806D 8 1.7 15 TO-220AC
STPSC1006D 10 1.7 20 TO-220AC
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SiC (Silicon Carbide) diodes

Recovery time improvement
]

VR= 400V ; IF= 8A ; Tj= 125°C
di/dt= 2004 L5

sic
—

STTH806DTI (Tandem) L,

STTHBRO6 (Turbo 2)
| STTABOS

2A/Div , 20nz/Div i Y

‘ \-n._‘
RAAns 2.680 A QZEIHEZ_EIEIH Bzans280 fr L 2Ans 2.88 A

STOPPED

g
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RECTIFIERS = © oy &3

= Signal & Power Schottky: = Ultrafast & Dampers:

NEW R
) STPS ‘I STTH NEW
170v| . Uo to 170V 1500 « Pt doped Dampers
[ J
P 10004 « 800-1200V U-fast
120v| ¢ Avalanche rated
600V Turbo2
00v| Lo : il 600V &I
60V igh 1emperature e 600V Tandem QNEW
40/45Y ¢ Ultra-Low VE e 400V U-fast
‘:gz e 15-170V Range 3001 » 300V U-fast
. 200 « New 200V U-fast uqu
15mA 2x120A 1A 200A

Micropackages

Er-F LY Y PEALLD R X \
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POWER SCHOTTKY - STPSxxx &7

Low voltage drop characteristics 15V 20V 25V 30V 40V 45V GOV 100V 1200 150V 170V

with negligible or no recovery. 05 4
‘I -
broad package offer .

Avalanche specification of all types . Battery

Normalized avalanche power derating versus 5 1 chargers
pulse duration 23 o

PARM(tp)
; PARM(TpsS) _ T o
s g -
01 e 1“ ’
' .  Zx5+
N A W RN NEil i 15 =
0.01 T E 2xT5 =
2xl PCa
0.001 tp(ks)

L 11 m -
% Power losses ' 2x10 7
- o

80+ 2% 30 o Sarvers
601 2x 40

2% 80 Base stations
40+ 2% 80 -
20+ 2x 120 =
0- ORdng AW SV 1V 1V sV
200V Bipolar 170V Schottky v
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POWER SCHOTTKY - STPSXxX ST
ST offers a complete range of Power Schottky diodes with explicit
avalanche specification.

ST Schottky diodes avalanche ratings ensure a precis

e match for the
power converter voltage spikes to be handle

Choose between efficiency and cost savings:

Applications improvements examples with Avalanche

280 W SMPS Reference design Efficiency improve ment Cost saving
3.3V/10A STPS3045CT STPS3030CT STP32030CT
50V/25A STPS6045CW STPS6030CW STPS3030CT
12V /10A STPS20H100CT STPS20L60CT STPS10L60CT
Efficiency Norminal +2% Unchanged
Diode Cost Nominal Unchanged From -15% to -25%

SMPS Cost Nominal Unchanged -2%

e 2% efficiency improvement

e Orupto 2% costsaving
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o Complete bipolar
and ultrafast
families renewal

* New platinum
doping process

— Lower VF

— Lower leakage current
(10 to 100 times)

— Operating up to 175°

— Best V. /|, ratio on the
market

|

3]
S

[Al 200 300 400 600 800 1000 1200

@ Coming soon
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General purpose

Industrial

Welding

Base stations

Cufput rectification  various SMPS functions and welding
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