1]

— Power-Device

|

Renesas Power MOS FETs, IGBTs,
Triacs, and Thyristors Products

April, 2004

Standard Product Business Group
Discrete and Standerd IC Business Unit
Renesas Technology Corp.

ENESAS



Power-Device

Keep safety first in your circuit designs!

1. Renesas Technology Corp. puts the maximum effort into making semiconductor products better and more reliable, but there is always the possibility

that trouble may occur with them. Trouble with semiconductors may lead to personal injury, fire or property damage.
Remember to give due consideration to safety when making your circuit designs, with appropriate measures such as (i) placement of substitutive,
auxiliary circuits, (ii) use of nonflammable material or (iii) prevention against any malfunction or mishap.

Notes regarding these materials

. These materials are intended as a reference to assist our customers in the selection of the Renesas Technology Corp. product best suited
to the customer's application; they do not convey any license under any intellectual property rights, or any other rights, belonging to Renesas
Technology Corp. or a third party.

. Renesas Technology Corp. assumes no responsibility for any damage, or infringement of any third-party's rights, originating in the use
of any product data, diagrams, charts, programs, algorithms, or circuit application examples contained in these materials.

. All information contained in these materials, including product data, diagrams, charts, programs and algorithms represents information on
products at the time of publication of these materials, and are subject to change by Renesas Technology Corp. without notice due to product
improvements or other reasons. It is therefore recommended that customers contact Renesas Technology Corp. or an authorized
Renesas Technology Corp. product distributor for the latest product information before purchasing a product listed herein.

The information described here may contain technical inaccuracies or typographical errors. Renesas Technology Corp. assumes no
responsibility for any damage, liability, or other loss rising from these inaccuracies or errors. Please also pay attention to information published
by Renesas Technology Corp. by various means, including the Renesas Technology Corp. Semiconductor home page (http://www.renesas.com).

. When using any or all of the information contained in these materials, including product data, diagrams, charts, programs, and algorithms,
please be sure to evaluate all information as a total system before making a final decision on the applicability of the information and products.
Renesas Technology Corp. assumes no responsibility for any damage, liability or other loss resulting from the information contained herein.

. Renesas Technology Corp. semiconductors are not designed or manufactured for use in a device or system that is used under circumstances
in which human life is potentially at stake. Please contact Renesas Technology Corp. or an authorized Renesas Technology Corp. product
distributor when considering the use of a product contained herein for any specific purposes, such as apparatus or systems for transportation,
vehicular, medical, aerospace, nuclear, or undersea repeater use.

. The prior written approval of Renesas Technology Corp. is necessary to reprint or reproduce in whole or in part these materials.

. If these products or technologies are subject to the Japanese export control restrictions, they must be exported under a license from the Japanese
government and cannot be imported into a country other than the approved destination.

Any diversion or reexport contrary to the export control laws and regulations of Japan and/or the country of destination is prohibited.

. Please contact Renesas Technology Corp. for further details on these materials or the products contained therein.
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Power MOS FETs

» Applications, technical trends

* Low-voltage power MOS FETs

 Medium- and high-voltage
power MOS FETs

 Power MOS FETs for automotive
applications
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Power MOS FET Trend by Applications

Field Applications Device trend How the power MOS FET suits the task
: LO.W power consumption, high * Medium, high voltage of 200 to 600 V: Low input capacitance,
brightness . -
AV | PDP . development of 6th gen. high voltage series
« Sustained trend for compact « Wafer suppl
modules, bridge method (HIC) PRy
« Harmonic requlation supported * Medium-, high voltage of 250 to 600 V:
Power—facto?correctionp(pPFC) Low input capacitance, development of 6th gen. high voltage series
Network-related devices, | . i included | __Avalanche tolerance guaranteed, built-in high-speed diode (UPS) .|
8 AC/DC power supplies « Soft-switching method (ZVS) « Ultra-low on-resistance, IO\_N Qg, low di,_
3 « Secondary synchronous rectification development of 8th gen. high voltage series
S Low voltage of 30 V to 100 V
(%] . .
5 Servers, routers, « 2-device/4-device bridge method ¢ Low, medium voltage of 100 to 200 V, driven by 4.5 to 10 V _
2 telecomm., Isolated Active ramp method Low Ron, low Qgd, development of 8th gen. low-voltage series
8 | communications type . Seconda F; nehronous rectification | © Ultra-low on-resistance, low Qg, low Qgd,
_g’ devices, ry sy development of 8th gen. low voltage of 30 to 100 V series
g |DOBCpower |l |l lowvotageof 121030V, drivenby 2510 10V
S | supplies . ificati * ’ :
c/;) pp Non- | ;\S/Iyr;tc_:hrrc])nous crjecttlflgatlon converter Ultra-low on-resistance, low Qg,
Distributed isolated | | S u II-Ip a;?h? opte development of 8th gen. low-voltage series
power-supply | | type Pgi an t Ifnl d « Composite and integration (built-in SBD and drive circuit) MOS FET development
systems (point of load) (SOP-8, HSOP-11, WPAK (under development) support)
* Small, thin, low-resistance, low-inductance PKG
. (LFPAK, WPAK wireless (under development))
* Li-ion battery used
Batterieg MoPle Phongsl s * Highly functional - [ ncreased « P-ch 8th gen. Ultra-low Ron, two devices in one chip (WPAK)
Notebook PCs, DSCs | + Quick response — | grrent - Low-voltage drive: 1.8 V to 2.5V ultra-small and thin PKG (CMFPAK-6)
* Small and thin capacity « Wafer supply
Small mot . Small. | ti * Power MOS FET arrays (six devices)
mal motors matl, fow power consumption » Development of 5th to 6th, 7th gen. low-voltage SOP-8
Motor | (PPCs, printers, HDDs), |+ High precision, quick response (including 2-device packages) series
control | inverters, * Low noise  Built-in high-speed diode
high-functional robots * Directly driven by microcomputer Development of 3rd to 4th, 5th, 6th gen. high-voltage series

| 1-3
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Power MOS FET Products

Category Application Product Polarity Appearance, etc.
DC/DC power supplies HAT series, FY series N-ch SOP-8, LFPAK, WPAK, HSOP-11
POWET'SUPPIISS | 17N, H8N, FS series N-ch LDPAK, TO-220
Drivina small motors HAT series, FY series P-ch/N-ch | SOP-8
Low 9 FS series, FX series P-ch/N-ch | MP-3A, TO-220
VelERE Li battery protection
(20 V-100 V) (noteborgkpetc ) HAT series, FY series P-ch/N-ch | LFPAK, WPAK, SOP-8, TSSOP-8
T HAT series, FY series P-ch/N-ch | TSSOP-8, TSOP-6, CMFPAK6
Portable devices
Automotive electrical | ¢ p7N HAF series | P-ch/N-ch | LDPAK, SOP-8, thermal FET
equipment
Isolated type DC/DC HAT series, FY series N-ch LFPAK, SOP-8, TSSOP-8
Medium power supply H5N, FS, FX series P-ch/N-ch | DPAK, MP-3A, LDPAK
voltage
(150 V=200 V) Automotive HAT, H5N, 2SK series | N-ch SOP-8, DPAK, TO-220FM
(direct injector)
PDP H5N series, FS series N-ch LDPAK, TO-3PFM, TO220, wafer
High AC/DC power supply H5N series, FS series N-ch LDPAK, TO-220, TO-3P/3PL
voltage
(250 V-600 V)| Inverter FS series N-ch TO-220, TO-3P
UPS power supply H5N, FK series (FRD) N-ch TO-220, TO-3P, TO-3PL

| 1-4
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Low-Voltage Power MOS FETs
Vbss=12V to 150V
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Rbs(on) Performance Trends for
Low-Voltage Power MOS FETs
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Features of Low-Voltage
Power MOS FETs (8th Gen. 30 V Product)

Achieves the world’s top level of performance

» Figure of merit: FOM (Ron[Qgd) at Vgs=4.5V
65 mMQnNC - 24 mQnC: 63% reduction

Conduction Performance and characteristics Drive-loss
loss performance of switching loss performance
Category Rbs(on) at 4.5 V: Qg(nC)
(product series) typ (MQ) Qgd(nC) Rg(Q) atVes=4.5V
1 2 3 éll 5 5 10 15 05 1.0 1.|5 0 20 40
7th gen.
(HAT2099H)
8th gen. o
Com petltors 12
20 \

RENESAS
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- Correlation between On-Resistance and
Gate - Drain Charge

30 '

[6th gen._| N-ch ",)’O V Si¢ Competitors’ products (SOP-8)
®) 20 Tth gen. \RHAT204OR Ves = 10 V ® 6th gen. (SOP-8)
2 HAT2099H [\ |
; 8th gen. ﬁ J{ \\ ® 7th gen. (SOP-8)
& 10 < % AN B 7th gen.(LFPAK)
py H’I*T”G‘“" RQHAT2064R ] —grHAT2036R— - ePAK
o HAT2165H = [HAT2096H N gen. ( )
S | HAT2116HNCT - S
S 5 HAT2166H y Ang\sR
c 1 HAT2070R
E e
S HAT2167 ¥
i N
@ - & HAT2168H HAT2071R
O < ‘&\" “HAN |

S RonQgd < 17 mQnC
q L [ |
1 2 5 10 20 30
Rbs (on) (10 V) typ (mQ)

Conduction loss
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New Packages: LFPAK/WPAK

Features
* Low resistance (LFPAK)
» Low inductance (LFPAK)
» Low thermal resistance (WPAK)

o SOP-8 pin compatible
e Thin (t = 1.1 mm max./LFPAK)
» Lead-free
.___l_ =—— RENESAS
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i LFPAK/SOP-8 Comparison of
Package Dimensions

LFPAK SOP-8
5.3 max. 0.25 E5.0 max.
D ’E<— DDDD|
3| &
(©)]
%] O EIE
( /
OO v oge AHEE | BEBE Y Mosmee
S S S G < S S S G _ >Hc<———
| Palladium plating é Solder plating
& 0
S ™~
:Y | \ -y D: Drain
D: Drai '
TFLFIFE THARE | 33w
0.4 <> (1_27 A G: Gate 0.51 ma)x_(__) (1_27 A '
==——== XENESAS
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Comparison of LFPAK and SOP-8 Structures

LFPAK

SOP-8

Lead
(source, gate) Die

q
Ag
/ paste
Heat sink Au
(drain) bump

Lead frame AU wire

(source, gate)
/ Die
paste
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i Characteristics of LFPAK Package
(SOP-8 Comparison)

ltem Unit LFPAK SOP-8 Superiority over SOP-8
Low on-loss
Resistance R™" | mQ 16 Cut-off Pd=-180 mW
' (atlp=15A)
Thickness t mm Thickness: (t =-0.65 mm)
(max) N 065 | 175
Thermal resistance|
Rth2 (8ch-c) | /W 50
3 -47
I
Inductance Cut-off on-loss
1513 nH 50 R=-1.2 mQ/Pd=-270 mW at
0.9 - f= 1 MHz, Ip= 15 A
1. Chip Ros(on) is not included.

"2: Value of thermal resistance from channel to case (LFPAK: channel to heat sink, SOP-8: channel to bottom of the plastic case)
"3: Average for 0.5 GHz to 2.5 GHz

ENESAS
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e Features

- Ultra-thin package
t = 0.8 mm (max.), 54% thinner than SOP-8

- Low thermal resistance
Bch-c = 5°C/W (Tc = 25°C)

« WPAK Lineup Plan

* External dimensions

% Plan for Development of the WPAK Series

| 3

Drive Max. Ratings Characteristics Schedule
Type No. |Voltage |Voss|Vess| Ip |Pch| Rbs(on) |Qg(nC)|Qgd(nC) WS MP Remarks o T -
V) | (V)| (V) |[(A) (W) typ(mQ) | typ typ
HAT2195WP| 4.5 30 (#2040 | 25 |56 (45V)| 23 5.5 OK OK Single device F:D D!D 0
HAT2197WP| 4.5 30 (#2035 | 20 |[6.8(45V)| 18 4.2 OK OK Single device oo fl, 2 04
HAT2198WP| 4.5 30 [¥20| 25 | 15 |9.4(45V)| 11 25 OK OK Single device
HAT2199WP| 4.5 30 [#20( 15 (10 |17 (45V) | 7.5 1.8 OK OK Single device
HAT2208WP| 4.5 30 (#2012 | 5 | 24(45V) | 45 1.1 OK OK Single device
HAT2209WP| 4.5 30 |x20( 10 | 5 [38(4.5V)| 2.8 0.7 OK OK Single device Unit: mm
HAT2200WP 8 100|+20| 20 | 20 | 23 (8V) 61 14.5 OK OK Single device
HAT2201WP 8 100|+20( 15 | 15 | 35(8V) 34 8.4 OK OK Single device
HAT2183WP| 10 |150]#20] 25 [ 30 | 38 (10V) | 47 10 | Apr/04 | Jul’'04 | Single device Package | Thickness (mm) | Ratio (%)
HAT2184WP| 10 |150|x20| 18 | 25 | 65 (10 V) 28 6 Apr/'04 | Jul/'04 | Single device SOP-8 1.75 max. 100
HAT2187WP| 10 [200(+20| 20 | 30 | 65 (10 V) 47 10 Apr/'04 | Jul/'04 | Single device LFPAK 1.1 max. 63
HAT2188WP| 10 [200|+20| 14 | 25 |[106 (10V)| 28 6 Apr/'04 | Jul/'04 | Single device WPAK 0.8 max. 46
These products are under development and the schedule is subject to change without notice.
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8th Gen. High-Performance

Low-VoltagePower MOS FET (SOP-8)

Max.Ratings RDS(on) (mQ) Qad | Qg ™2 Schedule
No| TypeNo |vDSS[VGss| ID | Pch [ves=ssvisv)| ves=tov | 9% | ™9 " [/ T o [Note™
MM A Wty | max| typ |max| (nC) | (nC)
1 [ HAT2195R 18 | 25 | 5.8 84 | 46 [ 58 | 55 23 OK OK A
2 | HAT2197R 16 | 2.5 | 6.8 99 | 53 [ 6.7 | 4.2 18 OK OK A
3 | HAT2198R | 3p 14 | 2.5 | 9.6 14 7.2 9 2.5 11 OK OK A
4 | HAT2199R +20 | 11 2 17 25 13 |16.5| 1.8 7.5 | OK OK A
5 | HAT2208R 9 2 24 35 19 24 1.1 45 | OK OK A
6 | HAT2209R 7 2 38 55 29 36 0.7 28 | OK OK A
7 | HAT2200R 100 8 25 [(23) | (33) | 22 28 7.2 33 OK OK A
8 | HAT2201R 6 25 [ (35 | 49 | 34 43 5.2 21 OK OK A
20| 75 | 15 | 27 40 19 24 4.6 1.2 .
O | HAT2210R | 30 Mo T8 [ 15| 21 | 29 | 47 | 17 | 11 | 32 | OK [May/o4 -
20| 75 | 1.5 | 27 40 19 24 4.6 1.2 '
10| HAT2218R | 30 =518 [ 15 [ 21 [ 20 | 17 [ 17 | 11 | 3.2 | OK [Mav/04
20| 75 | 1.5 | 27 40 19 24 4.6 1.2 .
V| HAT2219R | 30 o1 8 | 1.5 21 | 20 | 17 | 17 | 11 | 3.2 | OK [Mav/oq -
Pin Arrangement
HAT2210R HAT2218R HAT2219R
s1p2 s CHSGEEN T 4 62
S1/D2 6 Qf“‘% : 3 S2
D17 ? 2 G1
D1 8 L {L} L 11 s1/D2
*1 A: Maximum ratings are avalanche ratings.
*2 Qg test conditions: Nos. 1t0 6 Vgs=4.5V, Nos. 7t0 8 Vgs=10V
These products are under development and the values and schedule are subject to change without notice.
LENESAS
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8th Gen. High-Performance Low-Voltage
Power MOS FETs

| 1-15

Max Ratings RDS(0n) (mQ) . Schedule
No| TypeNo | PKG |VDSS|VGSS| ID | Pch | VGs=45(v)sv] | VGS=10v | Q9d | Qg * Note™
M TN A W] typ | max | typ | max | (nC)| (nC) | WS | MP
1 | HAT2160H 20 60 | 30 | 28 41 | 21|26 | 14| 54 |OK| OK | A
2 | HAT2164H 60 | 30 | 3.0 44 | 25|31 |10 | 50 |OK| OK | A
3 | HAT2165H 55 | 30 | 3.4 53 | 25|33 | 71| 33 |OK| OK | A
4 | HAT2166H 30 45 | 25 | 4.0 61 | 29 | 38 | 59| 27 |OK| OK | A
5| HAT2167H 40 | 20 | 6.1 93 | 42| 55 | 37| 17 |OK| OK | A
6 | HAT2168H 30| 15| 88 | 135 | 60| 79 | 24| 11 |OK| OK | A
7 | HAT2169H +20 | 50 | 30 | 4.0 6 28 | 35| 10| 45 |OK| OK | A
8 | HAT21700 | A 45 | 30 | (37) | (50) | 33 | 42 | 70| 62 |OK| OK | A
9 | HAT2171H 40 40 | 25 | (44) | 60) | 38| 48 | 60| 52 |OK| OK | A
10| HAT2172H 30 | 20 | 66) | (92) | 58 | 75 | 40| 32 |OK| OK | A
11| HAT2173H 25 | 30 | (13] | (1751 | 12 | 15 |145| 61 |OK| OK | A
12| HAT2174H 100 20 | 20 | [22] | [B0] | 21 | 27 | 84 | 335 | OK| OK | A
13| HAT2175H 15 | 15 | [34] | [46] | 33 | 42 | 45| 21 |OK| OK | A
14| HAT1072H -30 |-20/10| 40 | 30 | 53 53 | 36| 45 | 155| 26 | OK| OK
15|H8NO8O1AB| TO-220AB | 80 | +20 | 60 | 90 | 95 | 13.8 | 84 [ 105| 12 | 74 |OK| OK | A
*1 A: Maximum ratings are avalanche ratings.
*2 Qg test conditions: Nos. 1to 7 Vgs=4.5V, Nos. 8to 14 Vgs=10V,
These products are under development and the values and schedule are subject to change without notice.
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7th Gen. High-Performance

Low-Voltage Power MOS FETs (LFPAK)

Maximum Ratings Rbs(on) (MQ) Schedule
No. Type No. Vpss Vass I Pch V((;JSV=)‘;'8?/]V Ves=10 V 8)?;; (Qnng e MP Remarks™
(V) V) (A) (W) typ - typ e

1 HAT2134H 20 20 60 30 4.0 5.8 23 29 11 40 OK OK A

2 HAT2096H 30 +20 40 20 7.0 10 4.2 5.3 8 20 OK OK

3 HAT2099H 30 +20 50 30 5 7.3 29 3.7 14 40 OK OK A

4 HAT2143H 30 20 40 20 7.7 11.0 4.9 6.1 7 20 OK OK A

5 HAT2116H 30 +20 30 15 10.5 15.3 6.3 8.2 5 14 OK OK

6 HAT2137H 40 20 45 30 (4.4) (6.0) 3.8 4.8 22 95 OK OK A

7 HAT2129H 40 +20 30 20 (7.0) (9.5) 6.0 7.5 7.5 46 OK OK A

8 HAT2139H 40 +20 20 15 (11.0) | (15.0) 9.0 11.5 5 30 OK OK A
9 HAT2140H 100 +20 25 30 (13.5) | (18.5) 12,5 16.0 22 100 OK OK A
10 HAT2141H 100 20 15 20 (23.5) | (32.0) 22.0 27.5 10 46 OK OK A
11 HAT2142H 100 20 10 15 (38.0) | (51.0) 35.0 44.0 7.5 31 OK OK A
*1 A: Maximum ratings are avalanche ratings.
*2 Qg test conditions: Nos. 1 t0 8 Vgs=4.5V, Nos. 9to 11 Vgs= 10V,
These products are under development and the values and schedule are subject to change without notice.

= ENESAS
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Lineup of 7th Gen.
Low-Voltage Products (1)
Maximum Ratings Ros(on) (MQ) Schedule
Ves=4.5V Ciss Qg Tf
Application Package Type No. Vpss | Vass I Pch | Ves=25V V) Ves=10V ©F) | nC) | (ns) Remarks
MV ®w WS | MP
typ max typ max typ max
SOP-8 HAT2064R 30 | x20 16 | 2.5 - - 7 10 5 6.3 |2200| 40 16 | OK | OK A
SOP-8 HAT2118R’ 30 | +20 16 | 2.5 - - 85 | 125 | 55 | 6.9 |2450| 40 17 | OK | OK VRM
SOP-8 HAT2068R 30 | #20 | 14 [ 25| - | - | 11| 16| 7 | 9 [1650] 26 | 10 | OK | OK | [Tercrenoce
rectifiers
SOP-8 HAT2070R 30 | x20 12 | 2.5 - - 15 22 11 14 |1400| 22 9 OK | OK
SOP-8 HAT2071R 30 | +20 10 | 2.5 - - 30 40 19 24 | 740 | 12 7 OK | OK v
TO-220AB | H7NO203AB 20 | 20 | 90 | 100 - - 3.5 | 51 24 | 3.0 (6800 110 | 35 | OK | OK A
DC/DC  |(LDPAK H7NO310LM/LD | 30 | +20 | 30 50 - - 13 19 8 10 | 1400| 24 16 | OK | OK
converters
and LDPAK H7NO311LM/LD | 30 | +20 | 45 60 - - 11 16 7 8.8 [1650| 28 16 | OK | OK |[ Single
synchronous
rectifiers | LDPAK H7NO307LM/LD | 30 | +20 | 60 90 - - 8 115 4.6 | 58 | 2500 40 20 | OK | OK
VRM
TO-220AB |H7NO307AB 30 | £20 | 60 90 - - 8 115 4.6 | 58 | 2500 40 20 [ OK | OK (PCs)
synchronous
LDPAK H7NO308LM/LD| 30 | 20 | 70 | 100 - - 6 85 | 3.8 | 48 | 3350 52 27 [ OK [ OK {:g:le;
I
TO-220AB |H7NO308AB 30 | £20 [ 70 | 100 - - 6 85 | 3.8 | 48 |3350( 52 27 [ OK | OK
TO-220CFM [ H7NO308CF 30 [ £20 | 60 30 - - 6 85 | 38 | 48 |3350| 52 27 [ OK [ OK
LDPAK H7NO312LM/LD | 30 | +20 | 85 | 125 - - 40 | 58 | 26 | 3.3 |6900| 115 | 50 | OK [ OK
TO-220AB |H7NO0312AB 30 [ 20 | 85 | 125 - - 40 | 58 | 26 | 3.3 |6900| 115 | 50 | OK [ OK \ 4
These products are under development and the values and schedule are subject to change without notice. *: Avalanche tolerance guaranteed
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Lineup of 7th Gen.
Low-Voltage Products (2)

Maximum Ratings Rbs(on) (MQ) Schedule
Vgs=4.5V -
Application | Package |  Type No.  |Vpss|Vess| Io | Poh|Ves=25V | "S(gyy = | Ves=10V f;';s:? (ch:) (rTi) ws | mp | Remarks
M V)L A W) typ [max| typ [ max| typ | max
A
LFPAK | HAT2096H | 30 |+20 | 40 | 20 | - - | 62|88 |42 |53 (2200|440 | 18 | OK | OK
DC/DC
C°g‘rféters LFPAK | HAT2099H" | 30 |+20| 50 | 25 | - - | 5073|2937 |4750| 70 | 30 | OK | OK
synchronous H7N0602LM/
rectifiers LDPAK LD’ 60 |+20 | 85 | 100 | - - | 62[90| 41| 52|9000[140| 50 | OK | OK
Single
LDPAK H7N1L%Q2LM’ 100|220 | 75 | 100| - | - | 10| 15| 8 | 10 |9700| 155 | 25 | ok | oK
48-VDC/DC | | ppak | H7N1004LM/
and TO-220AB LD | 100|#20 | 30 | 50 | - - | 30| 45 | 25 | 35 |2800| 50 | 9.5 | OK | OK
ey H7N1004AB
switches LDPAK H7N1g5LM/ 100 |20 | 15 | 40 | - - |105|155 | 85 |110 (830 | 15 | 7 | OK | OK
\ 4
These products are under development and the values and schedule are subject to change without notice. *: Avalanche tolerance guaranteed
LENESANS
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Lineup of 7th Gen.
Low-Voltage Products (3)

Maximum Ratings Rbs(on) (MQ) Schedule
Application Package Type No. Vpss | Vass| Ip | Pch | Vas=2.5V VGSZ%S v Ves=10V Ciss | Qg T Remarks
v v M| ow (4 V) (pF) | (NC) | (ns) (WS | MP
MM AW typ [ max | typ [ max | typ [ max
SOP-8 HAT1048R 30 [ £20 | 16 | 2.5 - - 95 [135]| 55 7 |5700) 105 | 320 |OK | OK +
Power- Single
management SOP-8 HAT1047R -30 [ 220 | 14 | 2.5 - - 19 25 10 12 | 3500 | 64 25 |OK | OK
switches
SOP-8 HAT1054R -20 | #12 -6 2 35 50 24 30 - - 1550 19 | 150 |[OK | OK
N-ch| 60 | £20 6 2 - - 40 60 30 38 | 1050 | 18 10
SOP-8 |[HAT3010R OK | OK
P-ch| -60 | 20 5 2 - - 90 130 | 60 76 | 1350 22 10
Driving small N-ch| 30 | +20| 3.8 | 1.3 | - - | 125|185 | 65 | 85 | 150 | 2.8 | 15
motors SOP-8 |[HAT3017R OK | OK
P-ch| -30 | +20 | -2.6 | 1.3 - - 300 | 450 | 140 | 180 | 210 | 42 | 7.5
LCDs Dual
inverters N-ch| 100 | £20 | 3.5 2 - - 120 | 160 | 90 | 115 | 815 15 6.5
SOP-8 |HAT3019R OK | OK
PDPs P-ch | -100 | #20 | -2.3 2 - - 300 | 500 | 240 | 300 | 930 16 5.0
DC/DC SOP-8 HAT2092R 30 [ 20 | 11 2 - - 17 25 13 16 | 1400 | 22 9 |OK| OK
converters SOP-8 HAT2093R | 30 |+20| 9 | 2 | - | - | 27 |39 |18 |23 | 750 | 12 | 7 |ok| ok A
HDD
SOP-8 HAT2103R 30 [+20 | 45 | 1.5 - - 90 | 130 | 50 65 | 220 | 3.6 7 [OK | OK 4 *

| 1-19

These products are under development and the values and schedule are subject to change without notice.
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Composite Power MOS FET for DC/DC Converters

Max Rating RDS(on) (mq) Q Qad SBD Schedule
TYPE No PKG |[vDss [VGSs] ID | Pch | VGS-45V VGS=10V | =9 | 9% T VF T tr wsl mp
V) | V)| A) | W) [typ [max [ typ [max]| (nC) | (nc) |35AV)| (ns)
Q1 30 +20 | 10 2 15 22 12 | 15| 86 | 2.2 - -
HAT2180RP Q2 HSOP-11 30 +12 | 16 | 35 | 85 |115| 7 |88 | 26 | 6.8 0.5 26 OK| OK
Q1 30 20 | 75 | 1.5 27 40 19 [ 24 | 46 | 1.2 - -
. HAT2211RP Q2 30 +12 | 11 2.5 15 23 14 | 18 | 17 | 4.5 0.5 26 OK| OK
Q1 30 +20 8 1.5 26 38 18 | 23 | 48 | 1.2 - - .
HAT2210R Q2 30 +12 | 11 2.5 20 28 16 | 20 | 104 | 2.7 0.5 26 OKMay/04
Q1 30 +20 8 1.5 26 38 18 | 23 | 48 | 1.2 - -
* = U
| | HAT2218R Q2 SoleE 30 +12 | 11 2.5 20 28 16 | 20 | 104 | 2.7 0.5 26 OK R
Q1 30 +20 8 1.5 26 38 18 | 23 | 48 | 1.2 - - :
|| HAT2219R oo 30 | 212 | 11 | 25 ] 20 | 28 | 16 | 20 [104] 2.7 | 05 | 26 |OKMay/04
These products are under development and the values and schedule are subject to change without notice. * Pin arrangement is show in 1-14
Vce Vop=12Vto 20V HAT2210R
HAT2180RP | HAT2211RP| HAT2218R
HAT2219R
Vout | 1.5V-50V | 1.5V-50V | 15V-50V
PWM- lout | 6A10A | 4A6A | 2A3A
control —
OO 0oa
IC -'m"—l— (CPU, etc.)
(f=200k to I l
500 kHz) Q1
Q1: High-side MOS FET
Q2: Low-side MOS FET Q2
+ SBD (1 chip)
= LENESANS
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Lineup of 6th Gen.
Low-Voltage Products (1)

Maximum Ratings Rps(on) (mQ) Schedule
o _ Ves=4.5V - Ciss| Qg | ff
Application | Package Type No. Vpss | Vass| Ib | Pch | Ves=2.5V Yy Ves=10V Remarks
(4V) (PF) | (nC) | (ns) | ws | MP
M| V) [ A) [ (W)
typ | max| typ [ max| typ | max
MP-3A FS50ASJ-03F 30 [+20 ] 50 | 50 - - 1 (13)1(19)| 9.2 [12.2]2100| 41 | 85 | OK | OK 4
TO-220FN [FS50KMJ-03F | 30 [ +20 | 50 | 25 - - 1(13)[(19)| 9.2 [12.2]2100| 41 | 85 | OK | OK
TO-220FN |FS70KMJ-03F | 30 | 20| 70 | 25 - - [(85)](12)] 6 8 [3250| 70 | 130 | OK | OK
TO-220 FS100UMJ-03F| 30 | +20 | 100 | 100 | - - |(4.2)[(5.7)| 3.1 | 4.0 |7600[ 150 | 290 | OK | OK
TO-220S |FS100VSJ-03F | 30 | £20 | 100 | 100 | - - |1(4.2)[(5.7) 3.1 | 4.0 |7600| 150 [ 290 | OK | OK
DGIE TO-220FN [FS100KMJ-03F | 30 | £20 | 100 | 30 - - |1(4.2)[(5.7) 3.1 | 4.0 |7600| 150 [ 290 | OK | OK
converters
MP-3A FS5ASJ-06F 60 [+20| 5 15 - - |(140)[{(190)[ 110|140 | 340 | 8 17 | OK [ OK
Synchronous
rectifiers | MP-3A FS10ASJ-06F 60 [+20 ]| 10 | 20 - - |(66)[(86) 53 [ 70 | 750 | 17 | 35 | OK | OK Single
Motor control MP-3A FS30ASJ-06F 60 [+20 ]| 30 | 50 - - 1(22)|(28)| 18 | 22 |2600| 45 | 100 | OK | OK
TO-220FN |FS30KMJ-06F | 60 | +20 | 30 | 25 - - [(22)](28)] 18 [ 22 [2600] 45 | 100 [ OK | OK
TO-220FN [FS50KMJ-06F | 60 [ +20 | 50 | 25 - - |(14)1(18)| 12 | 14 |3850| 80 [ 160 [ OK | OK
TO-220 FS70UMJ-06F | 60 | £20 | 70 | 100 | - - 1(6.6)[(8.3)| 5.5 7.0 |8500| 180 [ 330 [ OK | OK
TO-220S |FS70VSJ-06F 60 [+20 | 70 | 100 | - - |(6.6)[(8.3)| 5.5 7.0 |8500( 180 | 330 | OK | OK
TO-220FN [FS70KMJ-06F | 60 | 20 | 70 | 30 - - |(6.6)[(8.3)| 5.5 7.0 |8500( 180 | 330 | OK | OK v
LENESAS
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Lineup of 6th Gen.
Low-Voltage Products (2)

Maximum Ratings Rps(on) (mQ) Schedule
Ves=4.5V Ciss| Q tf
Appiication | Package |  Type No. |Voss|Vsss| 1o | Pen [Vas =28 V"5 (™ | Ves=10V| G5 o0 | (ne) Remarks
W) | W) | @A) | W) WS | MP
typ | max | typ | max| typ | max
A
SOP-8 |FYBAAJ-03F | 30 [+20| 8 [17 | - | - | 31|43 |22 |28 |600| 13 [ 65| OK | OK
DC/DC
SOP-8  |FY10AAJ-03F| 30 [+20| 10 [19 | - | - | 19| 26 | 14 | 18 [1200| 22 | 9 | OK | OK
converters .
Single
Synchronous |SOP-8  [FY12AAJ-03F| 30 %20 [ 12 |20 | - [ - [125[175) 9 [11.5(1800( 35 | 12 | OK | OK
rectifiers
SOP-8  |FY14AAJ-03F| 30 [+20 | 14 [ 23| - | - | 88 |120| 6.5 | 8.1 [2600| 50 | 15 | OK | OK
Motor
control | SOP-8  |FYSACJ-03F | 30 |20 | 5 [ 1.7 | - | - |(34)|(48)| 21 | 27 | 600 | 13 | 20 | OK | OK
= Dual
Li-ion battery | rosp g |Fy7BCH-02C | 20 |+10| 7 [ 16| 21 | 30 [any|en| - | - [1350] - | - | ok | oK ¢
protection
XENESANS
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MOS FET

(100 V-150 V and N-ch/P-ch P-ch MOS FET )

| 1-23

Maximum Ratings Electrical Characteristics Status
P/N VDSS ID VGS VGS(off) (V) RDS(on) (MQ) Package WS MP
V) (A) V) min - max typ/max
H5N1503P 150 70 +30 3.0-4.0 22/27 TO-3P OK OK
H5N1502LS 150 35 +30 3.0-45 45/55 LDPAK OK OK
HB8N15xxAB 150 - (£20) (1.0) - (2.5) -/(25) TO220AB Planning Planning
H7N1002LS 100 75 +20 1.5-25 8/10 LDPAK OK OK
H7N1004FM 100 25 +20 15-25 25/35 TO220FM OK OK
H7N1005FM 100 15 +20 1.5-25 85/110 TO220FM OK OK
Maximum Ratings Electrical Characteristics Status
P/N VDSS ID VGS VGS(off) (V) RDS(on) (mQ) Package WS MP
V) (A) V) min - max typ/max
100 3.5 120 1.0-25 90/115
HAT3019R -100 23 +20 10-25 240/300 SOP-8 OK OK
HAT1081R -100 -2.3 120 1.0-25 240/300 SOP-8(S) OK OK
80V 3.4 +20 1.0-25 90/115
HAT3021R -80V 2.6 20 1.0-25 165/210 SOP-8 OK o
Maximum Ratings Electrical Characteristics S Status
VDSS D VGS VGS(off) (V RDS Q ackage
PN 23 R ™) SHOUE BomAme) UE MP
H5P2502CF -250 (-10) +30 (-3.0) - (-4.5) (260)/(320) TO220CFM OK May/'04
H5P1502CF -150 (-12) +30 (-3.0) - (4.5) (130)/(180) TO220CFM OK May/'04
LENESANS
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Next Generation Compact Low-Loss

Power MOS FET CMFPAK-6 Series

» Power MOS FETs in compact packages
realizes more compact and lighter portable devices

Power MOS FET incorporated in CMFPAK-6

- Supported gate-drive voltage: 1.8 Vto 2.5V

- P-ch/N-ch products using D8 process are planned
- Suitable for the step-up/down DC/DC converters
and power-management switches of portable devices

Main Applications:

- Digital still cameras
- Cellular phones
- Portable information

terminals, etc.

¢ Product Lineup

7

Power

CTL
signal

O[Under development |

o

management

5V

DC/DC

—J
DC/DC
controller

T

/ Portable device: DC/DC (step-down)

3V

Various
blocks

AN

ot Ros(on) (mQ) max. T soeame |/ Portable device: DC/DC (step-up)
Application |Config] Type No. | dive Voss | Io Vess Ves Ciss Power
. It: Beeene
sl W) HovTasv]esv]1sv] ©F [ws| wp " "Management
HAT1093C -12 (-3) (+8) - 54 76 119 900 [OK| OK SV Various
HAT1094C 18 -12 | (-2.5) (+8) - 88 126 192 500 |OK| OK blocks
HAT1005C| —© | <12 | (2) | (8) - 140 | 205 | 327 | 300 |oK| OK
HAT1069C -12 (-3) (+8) - 52 70 93 1310 [OK| OK
bpy | HAT1096C 20 | (1) | @12 | - [ 203|530 | - 155 |OK| OK oTL DC/DC
-C HAT1090C 25 -20 | (-2.5) | (+12) - 65 104 - 640 [OK| OK signal Micro controller DC/DC
Power HAT1089C 20 [ (2) [ @12) | - [103 [ 168 | - [ 360 |OK[ OK \L FET J;T - )
management HAT1091C -20 | (-1.5) | (#x12) - 175 | 287 - 205 |OK| OK
of 0| HAT1108C -30 | -1.5 |(-20/10)| 209 356 - - 165 |OK |Jun/'04 / . . \
45 -
farge-current | 0| HAT1111C 60 | 2 |(2010)[ 306 | 450 | - | - |(1B.D)[OK|2Q/04 CMFPAK-6 Package Dimensions
converters HAT2204C 12 [(35) | =8) | - 34 | 44 | 81 | 770 |OK| OK N L2001 L s
HAT2205C| 1.8 | 12 | (3) | @8) - 50 | 69 | 114 | 445 |OK| OK sy [ >H2M5 Area Weight
+ - OK| OK 4 00
HAT2206C 12 | @ | @8 85 | 114 | 180 | 250 J4 Package MU rea |reight|Height
HAT2207C 20 | (15) | @12) | - | 186 | 295 | - 135 |OK| OK 8|z area |\ 2e0 amy | rato
O + (mm?)
N-ch [HAT2202C| . [ 20 [ @) [ (12) [ - 40 | 55 R 520 |OK| OK I
HAT2198C| 20 | 25) | @12) | - 58 | 93 R 285 |OK| OK e Tsop-6 | 9.3 [ 1.00 | 1.10 | 1.00
A4
HAT2203C 20 | (2 | ¢12) | - 90 | 150 | - 170 |OK| OK - g (g/lgpég) 57 | 092 | 135 | 123
t[HAT2221C] 130 | 15 [(2010)] 206 [ 305 [ - ~ [(T.B.D)|OK [ 2Q/04 ! 0.65[0.65 2
0| HAT2217C ' 60 3 (-20/10) | 133 183 - - (T.B.D)|OK | 2Q/'04 8 J.3+0.1 SOT-23 76 (082 (112 ( 1.02
=N
Ros(on) is given as typ./max. + A CMFPAK-6| 4.5 | 0.49 | 0.80 | 0.73
The above specifications are target values and are subject to change or products discontinued without notice. K E v /
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Medium-, High-Voltage
Power MOS FETs

Vpss =200V to 600 V
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Rbs(on) Performance Trends for
Medium-Voltage Power MOS FETs

| 1-26

250
250-V M FET
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Rbs(on) Performance Trends for
High-Voltage Power MOS FETs

700
( Fast Di 500-V MOS FET
600 To 4th gen.
« (planar)
E S G
500 |
S _ S
a Fast Di.
S 400 | 5p
S Fast
2 6thgen. ) o
% 300 (low Qg, ] Di.
Q planar)
e
200 |
100 1 1 1 1 1
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Year
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i Features of Medium-, High-Voltage
Power MOS FETs

 Lineup of ultra-low on-resistance, large-current products
- HSNS005PL: 500 V/70 mQ, TO-3PL
- H5N2513PL: 250 V/20 mQ, TO-3PL
» Low gate charge (low Qg)
« Avalanche tolerance guaranteed
 Built-in diode with high breakdown-tolerance
 Lineup of high-speed products with built-in diodes
- FK series (250 V to 600 V)
- HF, H5N series (250 V to 500 V)

RENESAS
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Medium-, High-Voltage MOS FETs

(500 V to 600 V) (1)

| 1-29

Maximum Ratings Electrical Caracteristics Status
VGS(off) RDS(on)
P/N VDSS | ID VGS (V) (MQ) Package WS MP
(V) (A) (V) min - max typ/max
H5N6002PL 600 40 +30 20-4.0 120/160 TO-3PL OK Jun/'04
H5N6004PL 600 35 +30 3.0-4.0 170/210 TO-3PL OK May/'04
FS22SM-12A 600 22 +30 25-35 230/300 TO-3P OK OK
H5N6001P 600 20 +30 3.0-4.0 300/380 TO-3P OK OK
FS10KM-12A 600 10 +30 25-3.5 720/940 TO-220FN OK OK
FS10VS-12A 600 10 +30 25-3.5 720/940 TO-220S OK OK
FS7VS-12A 600 7 +30 25-3.5 1000/1300 TO-220FN OK OK
FS7KM-12A 600 7 +30 25-3.5 1000/1300 TO-220S OK OK
FS4VS-12A 600 4 +30 25-35 1900/2400 TO-220FN OK OK
FS4KM-12A 600 4 +30 25-35 1900/2400 TO-220S OK OK
H5NS5005PL 500 60 +30 2.0-4.0 70/85 TO-3PL Apr/'04 | May/'04
H5N5011PL 500 50 +30 3.0-5.0 95/115 TO-3PL OK OK
H5N5004PL 500 50 +30 2.0-40 90/110 TO-3PL OK OK
H5N5015P 500 32 +30 1.5-4.0 140/170 TO-3P OK OK
H5N5007P 500 25 +30 3.0-4.0 180/225 TO-3P OK OK
H5N5012P 500 25 +30 2.0-4.0 180/225 TO-3P OK OK
FS25SM-10A 500 25 +30 25-35 150/200 TO-3P OK OK
25K3235 500 15 +30 3.0-4.0 300/400 TO-3P OK OK
FS18KM-10A 500 18 +30 25-3.5 300/400 TO-220FN OK OK
ENESAS
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Medium-, High-Voltage MOS FETs

(450 V to 500 V) (2)

| 1-30

Maximum Ratings Electrical Characteristics Status
P/N VDSS | ID | VGS VG(?/()Off) R(?nSQ()O”) Package | ..o P
(V) (A) (V) min - max typ/max
H5N5013CF 500 12 +30 (2.0)- (4.0) | (500)/(620) | TO220CFM | Apr/'04 | Jun/'04
FS14KM-10A 500 14 +30 25-35 500/640 TO-220FN OK OK
25K3234 500 8 +30 3.0-4.0 650/850 TO220CFM OK OK
FS10KM-10A 500 10 +30 25-35 700/900 TO-220FN OK OK
FS5AS-10A 500 5 +30 2.5-3.5 1200/1500 MP-3A OK Jun/'04
FS5KM-10A 500 5 +30 2.5-35 1200/1500 TO-220FN OK OK
2SK3233 500 5 +30 3.0-4.0 1100/1500 TO220CFM OK OK
H5N5006DL 500 3 +30 3.0-45 2500/3000 DPAK OK OK
H5N5006FM 500 3 +30 3.0-45 2500/3000 TO220FM OK OK
FS25SM-9A 450 25 +30 2.5-35 130/160 TO-3P OK OK
FS18KM-9A 450 18 +30 2.5-35 260/350 TO-220FN OK OK
FS14KM-9A 450 14 +30 25-35 410/520 TO-220FN OK OK
FS14VS-9A 450 14 +30 2.5-35 410/520 LDPAK(S) OK OK
FS10KM-9A 450 10 +30 25-35 560/730 TO-220FN OK OK
FS5KM-9A 450 5 +30 2.5-35 1000/1200 TO-220FN OK OK
ENESAS
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Medium-, High-Voltage MOS FETs
(280 Vto 350V)

| 1-31

Maximum Ratings Electrical Characteristics Status
P/N
VDSS | ID | VGS VG%S:ff) RDS(on) FREEER | e e
(V) (A) (V) min'~ max | (MQ) typ/max
H5N3503P 350 30 +30 3.0-4.0 75/ 95 TO-3P OK May/'04
H5N3504P 350 20 +30 3.0-4.0 100/130 TO-3P OK May/'04
(HC8677) 350 (20) | (+30) (3.0) - (4.0) -/(210) Chip/Wafer OK May/'04
H5N3003P 300 40 +30 3.0-4.0 58/69 TO-3P OK OK
H5N3007LS 300 25 +30 1.5-4.0 120/160 LDPAK OK OK
H5N3004P 300 25 +30 3.0-4.0 76/93 TO-3P OK OK
(HC8676) | 300 | (25) | (+30) | (3.0)- (4.0) _/(140) Chip/Wafer | OK | Jun/'04
FS40SM-6A 300 40 +30 3.0-4.0 74/105 TO-3P OK OK
H5N3007AB 300 25 +30 1.5-4.0 120/160 TO220AB OK OK
H5N3008P 300 40 +30 2.0-4.0 58/69 TO-3P OK OK
FS20KM-6A 300 20 +30 25-35 200/260 TO-220FN OK OK
FS20VS-6A 300 20 +30 2.5-35 200/260 TO-220S OK OK
H5N3005LS 300 (15) +30 (3.0) - (4.5) (210)/(280) LDPAK OK May/'04
H5N2801P 280 60 +30 3.0-45 34/43 TO-3P OK May/'04
H5N2801PL 280 70 +30 3.0-4.5 34/43 TO-3PL OK OK
H5N2803PF 280 (30) +30 (3.0) - (4.0) (40)/(52) TO-3PFM OK May/'04
H5N2802PF 280 (25) +30 (3.0) - (4.0) (57)/(74) TO-3PFM OK May/'04
(HC8682) 280 (30) | (+30) (3.0) - (4.0) -/(110) Chip/Wafer OK May/'04
ENESAS
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- Medium-, High-Voltage MOS FETs
(200 V to 250 V)

Maximum Ratings Electrical Characteristics Status

PIN RS | R | YR | VEROM L) | ROROMAT? | Package | WS | MP
H5N2513PL 250 100 | #30 2.0-4.0 20/26 TO-3PL OK OK
H5N2514P 250 (65) | +30 (3.0) - (4.5) (29)/(35) TO-3P OK | May/'04
H5N2515P 250 (60) +30 (3.0) - (4.5) (33)/(40) TO-3P OK | May/'04
H5N2503P 250 50 +30 3.0-4.0 40/55 TO-3P oK OK
H5N2509P 250 30 +30 3.0-4.0 53/69 TO-3P OK OK
FS50SM-5A 250 50 +30 3.0-4.0 52/68 TO-3P OK OK
H5N2502LS 250 30 +30 3.0-4.0 82/105 LDPAK OK OK
H5N2512LS 250 30 +30 1.5-4.0 82/105 LDPAK OK OK
H5N2501LS 250 18 +30 3.0-4.5 140/180 LDPAK OK OK
H5N2501P 250 20 +30 3.0-4.5 140/180 TO-3P OK OK
FS20KM-5A 250 20 +30 25-35 150/190 TO-220FN OK OK
FS20VS-5A 250 20 +30 25-35 150/190 TO-220S OK OK
H5N2508DL 250 7 +30 3.0-4.5 480/630 DPAK OK OK
H5N2505DL 250 5 +30 3.0-4.5 680/890 DPAK OK OK
H5N2305P 230 60 +30 25-4.0 30/38 TO-3P OK OK
H5N2305PF 230 35 +30 25-4.0 30/38 TO-3PFM OK OK
H5N2306PF 230 30 +30 25-4.0 41/52 TO-3PFM OK OK
H5N2301PF 230 25 +30 3.0-4.0 65/85 TO-3PFM OK OK
H5N2301LS 230 30 +30 3.0-4.0 65/85 LDPAK OK OK
H5N2003P 200 60 +30 3.0-4.0 32/42 TO-3P OK OK
H5N2006LS 200 30 +30 3.0-4.0 65/85 LDPAK OK OK
H5N2001LS 200 20 +30 3.0-4.5 110/150 LDPAK OK OK
H5N2004DL 200 8 +30 3.0-45 380/480 DPAK OK OK
H5N2005DL 200 6 +30 3.0-45 520/650 DPAK OK 0K

ENESAS
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Power MOS FETs

for In-Vehicle Applications:
Technical Trends

| 1-33
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Map of Automobile Applications
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motor and
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systems
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control
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solenoid

)

pump relay

Engine control
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drive
Replacing
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Keyless antenna
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for Power MOS FETs

f
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supply control

Direct-injector drive]
Step-up DC/DC

J )
HEV'

Step-down DC/DC
power-supply control
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"HEV: Hybrid Electric Vehicle
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“HID: High Intensity Discharge lamp
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20

30

:

50 100
Drain-Source Voltage Vpss (V)

200

500 1000

ENESAS



— Power-Device

1]
L]

Trends for In-Vehicle Devices and

Corresponding Power MOS FET or IGBT

Field

Use

Trends for Machinery

Corresponding Power MOS FET or IGBT

[ Engine control J

Fuel injectors

Drivers for small

Direct-injection engines
(environmental measure)

- mounting of bare chips
High-functionality control to

» Development of 100-V 7th-generation MOS FETs
(including p-ch devices)

» Support in bare-chip form

e Thermal FETs (development of high-functionality

solenoids reduce exhaust gases products under examination)
Mulaiunctionalicompact * Development of 40- to 60-V 7th-generation MOS FETs
ABS, VSC - multi-channel control - :
Safety control . . ) . in small packages for surface mounting
airbags - inclusion of protective T .
functions 9
HEVs Reducing wiring-harness weight « 7th generation: 60/80/100 V, 200 to 400 A
Starter motors Responding to increased demand MOS FETs with built-in detection functions
Generators for in-vehicle power —current + temperature

Car body contro
etc.

Junction boxes
Relay boxes

Controllers for small
motors

Environmental measures
- high-voltage, high-current
control

High reliability, long life
- inclusion of protective
functions

High reliability, long life
Elimination of the need for surge
protection

 Support in bare-chip form

» Thermal FETs (development of high-functionality
products under examination)
» Development of 7th gen. MOS FETs

» Development of 40- to 60-V 7th-generation MOS FETs
in small packages for surface mounting

» Development of 100-V 7th-generation MOS FETs
(including p-ch devices)

| 1-35
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T Lineup and Development of 7th Generation
N-ch Power MOS FETs
Channel Maximum Ratings S RDS (on) (mQ) Schedule
Impurity Package Type No. vDss | vass | ID Vv VGS =10V (12V) | VGS =45V Remarks
Type (V) ws MP
yp () (V) (A) typ max typ | max
LDPAK (L) / (S)| H7NO401LD/LS 40 +20 95 151025 3.1 4.2 4.8 7.0 OK OK
SOP-8 HAT2153RJ 6 28 35 40 50 3Q‘04 | 3Q ‘05 1 device
i HAT2114RJ 6 28 32 40 50 OK OK 2 devices
H7N0607DL/DS (20) (26) (34) (40) (56) OK 3Q ‘04
DPAK (L) / (S)
H7N0603DL/DS 30 11 15 16 23 OK 3Q ‘04
H7N0607LD/LS (25) (26) (34) (40) | (56) OK 3Q ‘04
LDPAK (L) / (S)| H7NO608LD/LS 60 +20 70 1.5t025 6 8 8 12 OK OK
H7N0602LD/LS 85 4.3 5.2 6.0 7.8 OK OK
H7NO603AB (60) 11 15 16 23 OK 3Q'04
TO-220AB H7NO0608AB 70 6 8 8 12 OK OK
H7N0602AB 85 4.3 5.2 6.0 7.8 OK OK
TO-220FM H7NO608FM 50 6.5 8.5 8.5 13 OK 3Q'04
Nch TO-3P H7N0801P 80 +20 | (90) [3.0t04.5| (3.0) (3.7) - - 3Q°04 | 3Q'05
TO-92MOD H7N1009MD 2 160 160 150 230 OK OK
SOP-8 HAT2152RJ 4 65 85 80 110 OK 1Q'05 2 devices
H7N1005DL/DS 10 95 120 115 165 OK OK
DPAK (L) / (S)
H7N1004DL/DS 25 25 35 30 45 OK OK
H7N1005LD/LS 15 85 110 105 155 OK OK
LDPAK (L) / (S)| H7N1004LD/LS 30 |[15t025| 25 35 30 45 OK OK
H7N1002LD/LS 100 +20 75 8 11 10 15 OK OK
H7N1004AB 30 25 35 30 45 OK OK
TO-220AB
H7N1002AB 75 8 11 10 15 OK OK
H7N1005FM 12 85 110 105 155 OK OK
TO-220FM
H7N1004FM 20 25 35 30 45 OK OK
Il TO-3P H7N1001P 90 |3.0to4.5| (3.5) (4.3) - - 3Q04 | 3Q'05
. These products are under development and the values and schedule are subject to change without notice.
LENESANS
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- Lineup and Development of 7th Generation
P-ch Power MOS FETs

Maximum Ratings RDS (on) (mQ) Suchedule
Channel VGS (off)

Impurity Package Type No. VDSS | VGSS | ID VGS=10V (12V)| VGS=45V Remarks

(V) WS MP

Type () (V) (A) typ max typ max

SoP.8 HAT1097RJ -5 60 76 90 130 OK OK 1 device
HAT1055RJ -60 +20 -5 |-1.0to-2.5 60 76 90 130 OK OK 2 devices

DPAK (L) / (S) | H7P0601DL/DS 20 40 50 60 85 OK OK

Pch H7P1001MD 1.1 600 800 | 720 | 1100 | OK OK

TO-92MOD

H7P1006MD -100 :20 -1.8 |1.0t0-25| 130 180 160 240 OK OK

DPAK (L) / (S) | H7P1002DL/DS -15 85 105 105 150 OK OK
N/P SOP-8 HAT3018RJ 60/-60 | +20 | 6/-5 |1.5t02.5 | 28/60 | 35/76 | 40/90 | 50/130| OK OK 2 devices

BT ENESAS
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Development of Thermal FETs
with Over-Heating Cut-Off Function

» Features

- Built-in over-heating cut-off function (when Tch =2150°C or more, the current is cut off)
- The transistor retains its own cut-off state (latch type) and controls its own resumption

(hysteresis of response with temperature)
- 3-pin package configuration, same as power MOS FETs

Example of thermal FET application

Vbatt

O
Thermal FET | ..
H Rg

Control ! temoe | (o

IC i |detection| | ci?cfjit _J >
1 [circuit
' T l 7l
MOS FET for cut-off

on over-heating | Halogen
r&@ lamp, etc.

Disadvantages of using a conventional
MOS FET in this circuit

- Shunt resistance is required
- Complexity of gate control

Cutoff on over-heating/over-current limiting circuif

Gate pad
Tempe-
rature ™ —— Eji
sensor \ i
\ |
A
Rear-face pole: drain /* Source pad

View of the HAF2005 Chip

Example of Cut-Off Operation (Overheating)

- Complexity of preventing damage to the MOS FET

| 1-38

Gate Gate bias
bias 0 — Over-heating cut-off
Current s operation
Drain: ‘ . .Draln voltage..
ourrent Heat rises with
VOIta%e over- current
t = 2 ms/div.
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i Lineup and Development of Thermal FETs

|Cham-]el e Maximum Ratings RDS (on) (mQ) Shutdown | :Latch type Schedule
mpurity Package | TypeNo. |vpss| vass | ID | pch [VGS=4V(6V)[4.5V]| VGS =10V [5V] |temperature | O :Hysteresis
Type | Process W) W) @A | w) T e 0 max typ type WS MP
TO-220AB HAF2001 60 +16/-2.8 20 50 50 65 30 43 175 °C * OK OK
étehn TO-220FM HAF2002 60 +16/-2.8 20 30 50 65 30 43 175 °C * OK OK
LDPAK HAF2012 60 +16/-2.8 20 50 50 65 30 43 175 °C * OK OK
LDPAK HAF2017 60 +16/-2.5 20 50 [35] [53] 27 43 175 °C * OK OK
TO-220FM HAF2005 60 +16/-2.5 40 30 25 33 15 20 175 °C * OK OK
Nch DPAK HAF2011 60 +16/-2.5 40 50 25 33 15 20 175 °C * OK OK
5th TO-220AB HAF2014 60 +16/-2.5 40 50 25 33 15 20 175 °C * OK OK
Gen DPAK HAF2007 60 +16/-2.5 5 20 73 120 55 75 175 °C * OK OK
DPAK HAF2025 60 +16/-2.5 15 40 T.B.D {60} T.B.D 45 175 °C * OK |2Q ‘04
LDPAK HAF2021 | 60 | +16/-2.5 | 50 | 100 (9.5) (15) 8 12 175 °C * OK | oK
SOP-8 HAF2015RJ | 60 +16/-2.5 2 1.5 130 200 110 160 175 °C ©) OK OK
4th TO-220FM HAF1001 60 -16/+3.0 -15 50 100 130 70 90 175 °C * OK OK
Gen LDPAK HAF1002 60 | -16/+3.0 | -15 50 100 130 70 90 175 °C * OK OK
Pch DPAK HAF1004 60 -16/+2.5 -5 20 200 340 140 200 175 °C * OK OK
ah [ LoPAK | HAF1008 | 60 | -16/+2.5 | 20 | 50 60 80 42 54 175 °C * oK | ok
LDPAK HAF1009 60 -16/+2.5 -40 50 33 50 22 27 175 °C * OK OK

R ENESAS
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IGBTSs for Driving Strobe-Flash Usage
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Development Roadmap of IGBTs

for Strobe-Flash Usage

3rd gen.

Driving voltage: 30 V
Collector current: 200 A
Package: TO-220F

=@

To 3rd gen.

Performance

Driving voltage: 12 to 30 V
Collector current: 130 to 200 A
Packages: TO-220, TO-3P

4th gen.

Lower voltage drive
Driving voltage: 2.5 V
Collector current: 150 A
Package: TSSOP-8

9

4th gen.

4th gen.

Driving voltage: 4 V
Collector current: 130 A
Package: SOP-8

g

4th gen.
Driving voltage: 4 V
Collector current: 150 A
Packages: SOP-8, MP-3

Lower voltage
operation,
smaller, thinner

Driving voltage: 4 V
Collector current: 150 A
Package: TSSOP-8

Smaller and
thinner

'94
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e QOutline

2.5-V/4-V IGBTs in TSSOP-8 Packages for
Strobe-Flash Usage

IGBTs control strobe-flash units in digital still cameras, digital video cameras, compact cameras,
etc. IGBTs from Renesas have high voltage, handle large currents, and are easy to

drive. Models are now available in the TSSOP-8, currently the smallest possible package. In an
industry first, we’ve reduced the minimum drive voltage from 4 V to 2.5 V. This contributes to the
elimination of internal power supplies, reducing the sizes of cameras.

e Features

* Product Lineup

V ICP | Drive
Type No. CES Package
yp V) (A) v) 9
CY25BAJ-8F | 400 150 4 |TSSOP-8
CY25BAH-8F | 400 150 25 |TSSOP-8

- Adoption of a small, thin package for surface mounting =TSSOP-8
- Large-current (150 A) control with low voltage = 2.5 V/4 V
- Zener diode between the gate and the emitter = high static-electricity tolerance

» Appearance
MP-3 SOP-8 TSSOP-8

CERL

Area: 40%
Thickness: 30%

Mounting area

i I\HUIH,M
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A List of IGBT Products
for Strobe-Flash Usage

Maximum Ratings
Type No. Vces ICP Drive Package
(V) (A) (V)
CY20AAJ-8 400 130 4 SOP-8
CY20AAJ-8F 400 130 4 SOP-8
CY20AAJ-8H 400 130 4 SOP-8
CY25AAJ-8 400 150 4 SOP-8
CY25AAJ-8F 400 150 4 SOP-8
CY25BAJ-8F 400 150 4 TSSOP-8
CY25BAH-8F 400 150 2.5 TSSOP-8
CT40KM-8H" 400 200 30 TO-220FN
" For high-frequency light emission
ENESAS
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i Description of Product Names of IGBTs
for Strobe-Flash Usage

IGBT CY series for driving strobe-flash usage
CY25AAJ-8F

b Sub-number

Voltage
8:400V

Drive voltage
J;4V,H: 25V

Wiring method
A: Single n-ch

Package
A: SOP-8, B: TSSOP-8

Current
20: 130 A, 25: 150 A

Series

"

CY: IC-packaged insulated-gate-type bipolar transistor

ENESAS
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Applications of Triacs and Thyristors

Home
appliances

Triac

— OA equipment

— Others

Home

Thyristor :
appliances

Others

» Washing machines (motors, valves, solenoids)
* Vacuum cleaners, fans, oven hoods (motorized)
» Dishwashers and driers (heaters, valves)
* Rice cookers, electric kettles, inductive-heating stoves
* Electric blankets and carpets, heaters of kotatsu
(small quilt-covered tables with an electric heater underneath)
» Fan-forced heaters (ignition units, heaters, fans)

» Copiers (lamps, halogen heaters, heaters)
* Printers (halogen heaters)
* Fax machines (lamps, halogen heaters)

* Inverter-driven lighting, switched power-supplies
(inrush-current prevention)

* Light adjusters (lamps)

» General-purpose AC motors (motorized)

» Automated toilet seats (seat/water heating, bidet)

» Fan-forced heaters, hot water supplies (ignition units)

* Inverter-driven lighting, switched power-supplies
(inrush-current prevention)

» Cameras (strobe-flash units)

* Ignition units for small engines

» Earth-leakage circuit breakers (solenoids)

ENESAS
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Support for Application Devices
by Triacs and Thyristors

Product Application Device Requirements Support
Coplgr, printer, washing H!gh quality . 150°C guarantee (planar)
: machine, vacuum cleaner, | « High-temperature .
Triac . . « High voltage
fan, toilet seat with heated | guarantee . Development of next-aeneration product
water bidet, etc. » Simplified circuit P 9 P
» Development of products with SC-59
. : » Large-current :
Ignition device, leakage package for strobe flasher, trigger
: control
Thyristor | breaker, strobe flasher, * Planar
: . « Small package :
inverter light ) . » Development of products in small
 High quality :
surface mounting packages

RENESAS
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Triac and Thyrister Roadmap

Triacs —

Next Gen

* High reliability
* Enhancement

of current- Triacs
capability
Guarantee Tj =150 °C
e Low Turn-off Triacs
current —I ‘
* High quality
Planar I\/, Thyristors
Triacs Planar
B Thyristors
Class * Low Turn-off
Passivation current
—  High quality
l L L L L L L
‘94 ‘06 ‘08 ‘00 ‘02 ‘04 ‘06
Year
LENESANS
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" Features of Thyristors and Triacs from Renesas

» Guaranteed operation for triacs at a junction temperature of 150°C:

an industry first

- Triacs: 3 to 30 A: 28 types
Note: Unless the delivery specification indicates the 150°C-guaranteed product,
we will deliver the general-purpose (125°C-guaranteed) product.

 Comprehensive range of product series
- Triacs: 0.8 to 30 A, 40 types (general-purpose products)
- Thyristors: 0.3 to 12 A, 16 types

* These products are suitable when you need:
- High tolerance against surge currents
- Small and thin packages
- Guaranteed commutation
- Support for IGT items

» Range enriched by the addition of high-voltage products

ENESAS
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" Features of Triacs for Guaranteed Operation
at Junction Temperature = 150°C

* Increased Current Capacity (e.g., BCR8KM-12LD)

160

1]

» Functional Outline
- Rated for guaranteed operation with a junction
temperature of 150°C (previously 125°C) 140
- Increased current capacity through P~ |
increased rated temperature
- Adoption of a planar structure

\\

-
N
o

100 TS

5 —_Tj=150°C
__.Tj=125°C

* Product Types
3 to 30-A/400 to 600-V general-purpose triacs
are listed below.

D
o

Case temperature (°C)
(o]
o

N
o

Package Type No. 20

TO-220 BCR5/6/20AM-12LB BCR8/10/12/16CM-12LB Y SO DO O B 5 LT T R
TO-220FN | BCR3/5/8/10/12/16/12KM-12LB 0 1 2 3 4 5 & 7 8 9 10
TO-220FN | BCR3/5KM-12RB Effective on-current (A)

TO-220S | BCR8/10/12/16CS-12RB

TO-3P BCR30AM-12LB

- Smaller radiating fin: Area is reduced to 1/4
E.g. For a BCR8KM when Ta = 60°C, It(rms)= 8 A,
Rth(f-a) = 4.8°C/W (50 cm?)
(conventionally Rth(f-a) = 2.3°C/W (200 cm?);
the area has thus been quartered).
- A radiating fin is not necessarily required
E.g. BCR3KM Ta = 80°C, 100-VAC/140-W heater control
-Tj=1.3Wx50°C/W + 80 = 145°C
- High reliability
- Usable in high-temperature environments

ENESAS

» Sales Points

- Small off-current at high temperatures
Smaller off-current due to replacement of glass
structure by planar structure

- Larger thermal design margins ease design.
E.g. When design margin is 80%,
Tj =150 x 80% =120°C
Conventionally, Tj = 125 x 80% = 100°C, that is,
the limit is now 20°C higher.
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150°C-Guaranteed Triacs in a
TO-220FN Package

e Outline
Raising the guaranteed junction temperature to 150°C makes this device suitable for controlling
equipment that has relatively low inrush-current values, i.e. heaters such as ceramic heaters and

small motors.
<3
» Features
- Adoption of insulating-type package=TO-220FN
(dielectric-breakdown tolerance of 2000 V is guaranteed)
- Maximum junction temperature=150°C guaranteed
- Highly tolerant of noise=IGT = 50 mA
* Product Lineup » Example of Usage in Ceramic Heater Control
|T(RMS) VDRM| ITSM | IGT POWGI"-SUpply
Type No. A) ) A) | mA) Voltage Load Type No.
BCR8KM-12LC 8 600 48 50 400 W | BCR5KM-14LC
BCR10KM-12LC 10 600 60 50 600 W | BCR8KM-12LC/BCR8KM-14LC
BCR16KM-12L.C | 16 600 96 50 100 to 120 VAC| 800 W | BCR10KM-12LC
BCR5KM-14LC 5 700 30 50 1000 W] BCRT6KM-12LC
BCR8KM-14LC 8 700 48 50 1200 W1 BOR16KM12L.C
- 400 W | BCR5KM-14LC

600 W | BCR5KM-14LC

200 to 240 VAC| 800 W | BCR5KM-14LC

1000 W| BCR8KM-12LC/BCR8KM-14LC

"

1200 W[ BCR8KM-12LC

RENESAS
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150°C Guaranteed Triac Lineup

TO-220 package

TO-220FN package (resistance load)

Type No. IT (RMS) ITSM VDRM VDSM IGT Type No. IT (RMS) ITSM VDRM VDSM IGT
(A) (A) (V) (V) (mA) (A) (A) () (V) (mA)
BCR5AM-12LB 5 50 600 720 20 BCR3KM-12RB 3 30 600 720 15
BCR6AM-12LB 6 60 600 720 30 BCR5KM-12RB 5 50 600 720 15
BCR8CM-12LB 8 80 600 720 30
BCR10CM-12LB 10 100 600 720 30 TO-220S package
BCR12CM-12LB 12 120 600 720 30
BCR16CM-12LB 16 170 600 720 30 Type No. IT ((IZI;IIS) IT(i;VI VI(DVR)M V?VS)M (lr:?;)
BCR20AM-12LB 20 200 600 720 30
BCR8CS-12LB 8 80 600 720 30
BCR10CS-12LB 10 100 600 720 30
TO-220FN package (general use) BCR12CS-12LB 12 120 600 720 30
——— S — VORM VoSm r— BCR16CS-12LB 16 170 600 720 30
(A) (A) (V) (V) (mA)
BCR3KM-12LB 3 30 600 720 20 TO-3P package
BCR5KM-12LB 5 50 600 720 20 TRMS) = VORW T =
BCR8KM-12LB 8 80 600 720 30 Type No. (A) (A) V) V) (mA)
BCR8KM-12LC 8 48 600 720 50 BCR30AM-12LB 30 300 600 720 50
BCR10KM-12LB 10 100 600 720 30
BCR10KM-12LC 10 60 600 720 50
BCR12KM-12LB 12 120 600 720 30
BCR16KM-12LB 16 160 600 720 30
BCR16KM-12LC 16 96 600 720 50
BCR20KM-12LB 20 200 600 720 30
BCR5KM-14LC 5 30 600 720 50
BCR8KM-14LC 8 48 600 720 50

| 3.8
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125°C Guaranteed Triac Lineup

TO-220 package

TO-220FN package (resistance load)

Type No IT (RMS) ITSM VDRM VDSM IGT Type No IT (RMS) ITSM VDRM VDSM IGT
) (A) (A) (V) (V) (mA) ’ (A) (A) (V) (v) (mA)
BCR5AM-12LA 5 50 600 720 20 BCR3KM-12RA 3 30 600 720 15
BCRGAM-12LA 6 60 600 720 30 BCR5KM-12RA 5 50 600 720 15
BCR8CM-12LA 8 80 600 720 30
BCR10CM-12LA 10 100 600 720 30 MP-3A/DPAK (L) package
BCR12CM-12LA 12 120 600 720 30 - N IT (RMS) ITSM VDRM VDSM IGT
BCR16CM-12LA 16 170 600 720 30 ype No. (A) (A) ) v) (mA)
BCR20AM-12LA 20 200 600 720 30 BCR3AS-12LA 3 30 600 720 15
BCR5AS-12LA 5 50 600 720 30
TO-220FN package
IT (RMS) ITSM VDRM VDSM IGT
Type No. TO-220S package
yP (A) (A) v) v) (mA) packag
BCR3KM-12LA 3 30 600 720 20 Type No. I (('Z';"S) 'T(f\;"' V'(J\f)M V'()VS)M ("ﬁ;)
BCR5KM-12LA 5 50 600 720 20
BCR8CS-12LA 8 80 600 720 30
BCR8KM-12LA 8 80 600 720 30 TR
BCR10KM-12LA 10 100 600 720 30 - 10 100 600 720 30
ORIk A P 20 500 —0 = BCR12CS-12LA 12 120 600 720 30
SCRIGKM-T2LA o 160 500 — 20 BCR16CS-12LA 16 170 600 720 30
BCR20KM-12LA 20 200 600 720 30 T0-92 package
BCR3KM-14LA 3 30 700 840 30 RS — — — —
BCR5KM-14LA 5 50 700 840 30 Type No.
BCR8KM-14LA 8 80 700 840 30 - L) i) i) ) ()
BCROSAM-12A 0.8 8 600 720 5(2, 3)
BCR12KM-14LA 12 120 700 840 30
BCR1AM-12 1 10 600 720 5 (4 =10)
BORBKM-16LA 8 80 800 960 30 BCR1AM-12A 1 10 600 720 7(1,2,3
BCR8KM-20LA 8 80 1000 1200 30 - (1.2.3)
BCROSAM-14 0.8 8 700 840 5(2, 3)
TO-220F package (resistance load)
IT (RMS) ITSM VDRM VDSM IGT SOT-89 package
L (A) (A) V) ) (mA)
Tvoe No IT (RMS) ITSM VDRM VDSM IGT
BCR2PM-12RA 2 10 600 720 10 (2, 3) ype No. (A) (A) v) V) (mA)
BCROBAS-12A 0.8 8 600 720 5 (4 = 10)

| 3.9
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MP-3A/DPAK (L) package

Thyristor Lineup

TO-92 package

Tvoe No IT(AV) ITSM VDRM IGT VGT Tvoe No IT(AV) ITSM VDRM IGT VGT
U (A) (A) (v) (MA) (V) plE (A) (A) (v) (MA) (V)
CR3AS-12 3 90 600 0.1 0.8 CR02AM-8 0.3 10 400 0.1 0.8
CR5AS-12 5 90 600 0.1 0.8 CRO3AM-12 0.3 20 600 0.1 0.8
CR0O5AM-12 0.3 10 600 0.1 0.8
CR04AM-12 0.4 10 600 0.1 0.8
SC-59 package CRO3AM-16 0.3 20 800 0.1 0.8
Tvoe No IT(AV) ITSM VDRM IGT VGT CRO5AM-16 0.3 10 800 0.1 0.8
Y (A) (A) (v) (mA) (v)
CR05BS-8 0.1 10 400 0.1 0.8
TO-220FN package
Type No IT(AV) ITSM VDRM IGT VGT
SOT-89 package ' (A) (A) (V) (mA) (v)
CR3KM-12
IT(AV) ITSM VDRM IGT VGT 3 70 600 0.1 08
Type No. (A) (A) V) (mA) V) CR6KM-12 6 90 600 10 1.0
CRO5AS-8 0.5 10 400 0.1 0.8 CR8KM-12 8 120 600 15 1.0
CRO8AS-12 0.8 10 600 0.1 0.8
TO-220 package
Tvoe No IT(AV) ITSM VDRM IGT VGT
Y (A) (A) (v) (mA) (v)
CR12CM-12 12 360 600 30 1.5

ENESAS
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