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R
Notes regarding these materials

1. This document is provided for reference purposes only so that Renesas customers may select the appropriate Renesas products for their use. Renesas neither
makes warranties or representations with respect to the accuracy or completeness of the information contained in this document nor grants any license to any
intellectual property rights or any other rights of Renesas or any third party with respect to the information in this document.

2. Renesas shall have no liability for damages or infringement of any intellectual property or other rights arising out of the use of any information in this document,
including, but not limited to, product data, diagrams, charts, programs, algorithms, and application circuit examples.

3. You should not use the products or the technology described in this document for the purpose of military applications such as the development of weapons of
mass destruction or for the purpose of any other military use. When exporting the products or technology described herein, you should follow the applicable
export control laws and regulations, and procedures required by such laws and regulations.

4. All information included in this document such as product data, diagrams, charts, programs, algorithms, and application circuit examples, is current as of the
date this document is issued. Such information, however, is subject to change without any prior notice. Before purchasing or using any Renesas products
listed in this document, please confirm the latest product information with a Renesas sales office. Also, please pay regular and careful attention to additional
and different information to be disclosed by Renesas such as that disclosed through our website. (http://www.renesas.com )

5. Renesas has used reasonable care in compiling the information included in this document, but Renesas assumes no liability whatsoever for any damages
incurred as a result of errors or omissions in the information included in this document.

6. When using or otherwise relying on the information in this document, you should evaluate the information in light of the total system before deciding about the
applicability of such information to the intended application. Renesas makes no representations, warranties or guaranties regarding the suitability of its products
for any particular application and specifically disclaims any liability arising out of the application and use of the information in this document or Renesas products.

7. With the exception of products specified by Renesas as suitable for automobile applications, Renesas products are not designed, manufactured or tested for
applications or otherwise in systems the failure or malfunction of which may cause a direct threat to human life or create a risk of human injury or which require
especially high quality and reliability such as safety systems, or equipment or systems for transportation and traffic, healthcare, combustion control, aerospace
and aeronautics, nuclear power, or undersea communication transmission. If you are considering the use of our products for such purposes, please contact a
Renesas sales office beforehand. Renesas shall have no liability for damages arising out of the uses set forth above.

8. Notwithstanding the preceding paragraph, you should not use Renesas products for the purposes listed below:

(1) artificial life support devices or systems

(2) surgical implantations

(3) healthcare intervention (e.g., excision, administration of medication, etc.)

(4) any other purposes that pose a direct threat to human life
Renesas shall have no liability for damages arising out of the uses set forth in the above and purchasers who elect to use Renesas products in any of the
foregoing applications shall indemnify and hold harmless Renesas Technology Corp., its affiliated companies and their officers, directors, and employees
against any and all damages arising out of such applications.

9. You should use the products described herein within the range specified by Renesas, especially with respect to the maximum rating, operating supply voltage
range, movement power voltage range, heat radiation characteristics, installation and other product characteristics. Renesas shall have no liability for
malfunctions or damages arising out of the use of Renesas products beyond such specified ranges.

10. Although Renesas endeavors to improve the quality and reliability of its products, IC products have specific characteristics such as the occurrence of failure
at a certain rate and malfunctions under certain use conditions. Please be sure to implement safety measures to guard against the possibility of physical injury,
and injury or damage caused by fire in the event of the failure of a Renesas product, such as safety design for hardware and software including but not limited
to redundancy, fire control and malfunction prevention, appropriate treatment for aging degradation or any other applicable measures. Among others, since the
evaluation of microcomputer software alone is very difficult, please evaluate the safety of the final products or system manufactured by you.

11. In case Renesas products listed in this document are detached from the products to which the Renesas products are attached or affixed, the risk of accident
such as swallowing by infants and small children is very high. You should implement safety measures so that Renesas products may not be easily detached
from your products. Renesas shall have no liability for damages arising out of such detachment.

12. This document may not be reproduced or duplicated, in any form, in whole or in part, without prior written approval from Renesas.

13. Please contact a Renesas sales office if you have any questions regarding the information contained in this document, Renesas semiconductor products,
or if you have any other inquiries.
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Power MOS FETs
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Power MOS FETs

Applications, Development Trends
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1-3

Power MOS FET and IGBT Application Map
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1-4

Power MOS FET Trend by Applications

Field Applications Technical trend How the power MOS FET suits the task
¢ tcrliwhpt)r?év;r consumption, high e Medium, high-voltage of 200 to 600 V: Low input capacitance,
AV PDP . Sugtained trend for compact development of 6th gen. high-voltage series
modules, bridge method (HIC) « Wafer supply
« Harmonic regulation supported e Medium, high-voltage of 250 to 600 V:
_ Power-factor correction (PFC) Low input capacitance, development of 6th gen. high-voltage series
Network-related devices, | .o it inciuded | _ Avalanche tolerance guaranteed, built-in high-speed diode (UPS) _______|
AC-DC power supplies « Soft-switching method (ZVS) » Ultra-low on-resistance, low Qg, low Qga,
» « Secondary synchronous rectification | development of 11th gen. low-voltage series
% Low-voltage of 30 to 100 V
% Servers, routers, e Development of 10th gen. power MOS FETs for low/medium voltage of
5 Te|600m_-, _ Isolated | 2-device/4-device bridge method 80 to 100 V, driven by 7 to 10 V. Trench-power MOS FETs for medium
% communications tvpe Active clamp method voltage of 150 to 250 V, low Ron and low Qdg series.
g devices, yp e Secondary synchronous rectification | e Ultra-low on-resistance, low Qg, low Qgd, development of 10th gen.
k= DC-DC power low-voltage of 30 to 100 V series.
35 supplies |l
'UE) Distributed o o Low-voltage of 12 to 30 V, driven by 2.5 to 10 V
power-supply | | Non- « Synchronous rectification converter Ultra-low on-resistance, low Qg, development of 11th gen.
. o Multi-phase adopted low-Vvolt i
systems isolated ; ow-voltage series , , ,
type e Small an_d thin o Development of Composite and integration
POL (point of load) (built-in SBD and driver IC circuit)
MOS FET (SOP-8, WPAK, QFN56, QFN40)
e Small, thin, low-resistance, thermal-resistance Package (LFPAK, WPAK)
bile oh . H_’i%rll t}a“ew usled « P-ch 8th gen. Ultra-low Ron, two devices in one chip (WPAK)
Batteries | Mobile phones, * Highly functional— | Increased « Low-voltage drive: 1.8 to 2.5 V ultra-small and thin Package (CMFPAK-6)
Notebook PCs, DSCs o gUIC:T re?jpt(?]r)se — | current « Wafer supply
¢ >mail and thin capacity « Dual-type ultra-small and-thin package (CMFPAK-6)
Small motors e Small, low power consumption ° lE)ﬂ:\(/lléllJ(;n,n?é%l:-(\)/fcng{ahge: r%SIO \5\?\?2? v, E;I;gigevelopment G ozl cenlEg
Motor | (PPCs, printers, HDDs), e High precision, quick response ‘e P ofh gen. low-voltage
h : (including 2-device packages) series
control | inverters, e Low noise « Built-in high-speed diode
igh- i Directly dri by mi t - ) - .
high-functional robots ¢ Directly driven by microcomputer Development of 6th gen. high-voltage series

©2010. Renesas Technology Corp., All rights reserved.

General Presentation

Renesas Power MOS FETS, IGBTSs, Triacs and Thyristors

Ereermten you magen. g LEMNESAS



Power MOS FETs

Low-Voltage Power MOS FETs
Vpss=12 Vto 100 V
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Low-Voltage MOS FET Package Trend
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Roadmap of Power MOS FETs for Highly Efficient

Power Supplies
- For Low Loss and More Compact Products -

Smaller
nd Gen. DrMOS
S
1%t Gen. Package

- +<%, 1st gen. \ow \0%°
Y & DrOS | et &
\

Small
POL

JET
DrMOS

High-side
MOS FET

POL-SIiP
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Roadmap of On-Resistance for Low-Voltage
Power MOS FETs

Power MOS FET Technologies and Trend in Rps (on)
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— 0.073 LS 11th-gen-
- 2 (0:073) Low Crss/Ciss lR‘]K0346DPA] f
= (0.044) Loma  PIRIKO3CODPA
2 1 1.7.0Q..t
x
| ] | | | |
2000 2002 2004 2006 2008 2010 2012

. Renesas Power MOS FETSs, IGBTs, Triacs and Thyristors "{
= Crery=tey pou magine.
1 8 ©2010. Renesas Technology Corp., All rights reserved. General Presentation ¥ ™ ENE EﬂS



Recommended Applications of Low-Voltage
MOS FETs for Highly Efficient Power Supplies

B DC-DC voltage regulators for driving CPUs,
GPUs, memory, etc.

Servers, other network,
telecommunications,
notebook PCs, VGA

B Isolating bus converters in brick casings
(primary and secondary sides)
Secondary-side synchronous rectifiers for
AC-DC power supplies, ORIing switches

Servers, routers, telecommunications

B Power management switches
(Li-ion battery protection for notebook PCs, etc.)
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Sample Application: Secondary-Side Synchronous
Rectification and ORing Switch for AC-DC
Power Supply

Example: DPS” system for a server 10th gen. (40 to 80 V)

AC-DC pe.pc /7 FUUEULESGINERY)

12 V bus
@ 12 V/ (HDD, fans)

Oring SW POL, buck converter

— 12 vV ) § ;
I % ¢ * POL | »50V

WO ® .
RJK0328DPB T _POL ([r>25V
RJK0346DPA I

(30 V/15-1.6 mQ)| [ - POL | »18V

PB

D mQ) I
Control IC 1 POL |r>i5V
for PEC PWM + sync. rect. IC O
LV
R2A20112 REAZ0LZL n +VRM', VRD'H» 1.3V
CPU core
—|VRM’, VRD |Fr»1.3V
DC ?90 to 400 V

"SR: Synchronous rectifier "POL: Point of load

‘DPS: Distributed power supply 'VRM: Voltage regulator module

"PFC: Power factor correction circuit "VRD: Voltage regulator down

. Renesas Power MOS FETSs, IGBTs, Triacs and Thyristors "{
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Sample Application: Power Voltage Regulator

"POL: Point of load
"VRM: Voltage regulator module
"VRD: Voltage regulator down

POL .
10th and 11th gen. (30 V)
V|N =12V
High side Vee =5V [Vn=12V & ";
Tgour =18V o W=l High S|de
| Mle'TIOry ‘ dl\fi(asr : “.
Low side TS ) J" I
,l, Y Low side
V||\| =12V
POL »5.0V o @ 10th gen. + SBD
MOS ]_\.: W\
driver ﬁ l _L
| POL »25V I—\':>—r§>RJKO379DPAI T
PWM b e 1 i
T POL »18V e iy Lf éRJKO:%SZDPB Vo= 1.2V
|1 oG5 L3 OUT_— .
1 POL > 15V e [T el
“T@ JKOSZQDPBI Iy DrMOS
+—{VRM’, VRD > 1.2V b st
CPU core
- - R2J20651NP
CPU core d"fs; 7050
EE— C
| : &) I
Buck converter L VRM and VRD for CPU Core
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Sample Application: Isolating Bus Converters in
Brick Casings

10th gen. (40 to 100 V)

~
Full bridge topology

Primary SW R
20 1o 100 v S€COndary SR Buck converter

30to 60 V
/ 1.8V
- o POL H— Memory
T rl—gmf 15V
. =, POL — Chipset
@ ’_T 1.3V
—ap—
VRD » CPU core
|Fu|l bridgel + | Sync. rect. |
Control IC, R2A20121

3.3-to0 12-V bus

Power supply system * Active clamp topology | Buck converter

for networks and — Ly

telecommunications H W@g‘_ﬁ H e PoL 1=2VMemory
New prOdUCt Eé | 0 POL 1=VChipset
Trench structure & S VRD H— CPU core
(150 to 250 V) |

Primary SW Secondary SR’

*PFC: Power factor correction Circuit 150 to 200 V 30to 40 V 3.3-to 5-V bus
*SR: Synchronous rectifier \. J

. Renesas Power MOS FETSs, IGBTs, Triacs and Thyristors "'{
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Sample Application: Li-ion Battery for
Notebook PC

*VVR: Voltao ulator
N\

Wi

10th and 11th gen. (30 V) 10th gen. 11t gen

- High side RIKO366DPA RJKO03B9DPA

eiondon _F@// Low side RJIKO351DPA RJKO0393DPA
_____ Moharger T ™| 1o0t13v
Li-ion
battery DC-DC adapter CPU
converter =
\ Power - o l Core
ma_?eLgement @2,‘@7?
i T T ST ST ! HAT1128R x 2 ' il e Y VGA
: — 3 AC adapter " " ——
AFE %) RIK0358DPA Charger e 10/
.dg R2J24020 i 11 Dual WPAK
el RJK0358DPA nriisen | pwm L AL .
MQU : Ic A 10th gen. + SBD
:____--___---___‘I Battery J,
L MOS FET  pack J= 1 T k| oyl K/
Technical trends Technical trends | P T iy
for battery packs for MOS FETs Pouer et
control) —|PWM T | ovel  iNLA
IC
Smaller IOWer 1 p_g, — N-ch. I
overall costs MOS MOS \_ Yy,

Power section of DC-DC converter
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Power MOS FETs

10th Generation Power MOS FETs (Vpss=30V)
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Performance of 10th Generation Power MOS FETs
(Vpss = 30 V)

® Figure of merit: FOM (Ron-Qg) at Vgs = 4.5V

100
N 2 9th gen. series
&l 3| l0thgen RENESAS | | v i 97 mQ (nC)
Q . e:n R
- R RENESAS ----- A 209%, cut
T - fSthgenéééé @ .
S =S I N U0\ NG N S I U0 O (improved)
- c .
= ' N\ N\ | | ] 10th gen. series
- 7N N | 'Bm(nC)

[ s ; NG NN

o

I_ ' ' ' '

10 i : : i R N
1 2 5 10

Rps (0n) (Ves=4.5V) typ. (MQ)

Lower conduction loss
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Features of 10th Gen. Power MOS FETSs

0 : Comparison with
30% Cut In Rps (On) 9th generation
Ultra low Rps (on)

1.6 mQ typ.
1.5 mQ typ.
2.6 mQ typ.

Lower Ron: lower voltage
for a given current
e Larger currents
are possible.

LFPAK
Lower loss leads to less heat WPAK

generation from the package. g5p_g

Low on state
power loss

High efficiency

Saving energy

Low driver
power loss

) Higher frequency and :
27% Cut In Qg | faster response : 30% Cut In di
Low Qg characteristics for Low Q d
power supplies 9

Making possible smaller and thinner in size

Low switching
power loss
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Package Structures for the 10th Generation

10th generation series

SOP-8, WPAK (AL ribbon) LFPAK (Au Bump)
Lead frame Ay wire Aluminum ribbon Lead
(source, gateV Die bonding (source, gate) Dije
AL ribbon
N
N % ; ﬁé N
aste
Die pad Heat sink Au P
. : bump
(drain) (drain)

Up to 1.0 mQ—) Up to 0.5 mQ
Resistance of package wires is halved
(contributing to lower on-resistance).

1-17 ©2010. Renesas Technology Corp., All rights reserved. gzzzf;spﬁgg;:tmg: SRS, ISETS, TS Ene Thnisihns Coprymhae you imagine. ;{EHES&E



Data from Efficiency Evaluation of
10th Generation Products

Driver
IC

V‘(P:C Vi’_@bHigh x 1

-

DUT
Low x 1

Test conditions
V|N =12 V, VOUT =12V
Vpr =5V, fsw =500 kHz

94

Vour

Renesas discrete
RJK0305DPB (fix) evaluation board
Ta =25°C, no air flow

L = 0.45 pH

Test conditions
Vin=19V, Vout=1.2V

Vpr =5V, fsw = 300 kHz

94

92

92

90

90

88

86

88
86

84F,

84

82

Efficiency [%)]

80

=== RJKO0305DPB x 1
RJK0328DPB x 1

78

82

Efficiency [%)]

80

=== RIKO305DPB x 1
RJK0301DPB x 1

76

78

=—>=HAT2168H x 1
HAT2165H x 1
1 § 1 §

76

0
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Lineup of 10th Generation Products
iIn LFPAK Package

[] for low-side switch and synchronous rectifier
[ for high-side switch

Maximum Rating Rps (on) (mQ) Schedule

No. — PatNo. | Voo Vess | lo | P-ch Ves=45V | Vgg=10V 8}%‘; (Sg)
(V) (V) (A) | (W) | typ. max. | typ. max. ES | MP
1 | RJK0328DPB 60 65 21 29 16 21 | 88 | 42 OK OK
2 | RJK0329DPB 5 60 24 34 18 23 | 73| 35 OK OK
3 | RJKO330DPB | 30 | +20/-20V 45 55 | 28 39 |21 27 | 58 27 OK OK
4 | RIK0O331DPB 40 50 (35 49 26 34 46 21 OK| OK
5 | RJK0332DPB 35| 45 50 70 36 47 30 14 OK OK

Lineup of 9th Generation Products in LFPAK Package

Maximum Rating Rps (on) (mQ) Schedule

No.  PatNo. | vy Vess | lo | P-ch | Ves=45V | Vgg=10V 8}%‘; (Sg)
(V) (V) (A) | (W) | typ. max. | typ. max. ES | MP
1 | RJKO301DPB 60 65 30 40 23 28 | 70 | 32 OK OK
2 | RJK0302DPB 50 60 35 46 26 31 60 | 28 OK OK
3 | RJKO303DPB | 30 | +16/-12V 40 55 |43 56 |31 37 | 52 | 23 OK OK
4 | RIK0304DPB 35| 50 55 72 40 48 37 17 OK| OK
5 | RJKO305DPB 30 45 100 130 67 80 15 8 |OK OK

_ . Renesas Power MOS FETSs, IGBTSs, Triacs and Thyristors i e s '1
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Lineup of 10th Generation Products
iIn WPAK Package

[] for low-side switch and synchronous rectifier
[ for high-side switch

Maximum Rating Rps (on) (mQ) Schedule
d
No. | PartNo.  Vpe  Vess | Iy | P-ch | Ves=4.5V | Vgs=10V Q% ch:
(nC) | (nC) | ES  MP
V) V) (A) | W) | typ. | max. | typ. | max.
1 | RJKO346DPA 60 | 65 | 1.9 | 27 15| 2.0 | 105 49 | OK| OK
2 | RIJK0348DPA 50| 55 | 25| 35 19 25 | 7.0 | 34 | OK| OK
3 | RJK0349DPA 45| 50 | 31| 43 (24| 31 53| 25 | OK| OK
4 | RIKO351DPA 40 | 45 | 43| 6.0 32| 42 | 3.7 | 17 | OK | OK
5 | RJKO353DPA 35 40 (54| 76 |40 52 | 30 | 14 | OK OK
30 | +20/-20 V
6 | RIKO355DPA 30 25 118 165 | 82 | 107 1.4 | 6.3 | OK | OK
7 | RIK0364DPA 35| 35 |80 112 6.0 7.8 | 22 | 10 | OK| OK
8 | RJK0365DPA 30| 30 96 134 70 91 | 1.7 | 76 | OK| OK
9 | RJK0366DPA 25 | 30 |12.0 168 85  11.1 | 15 | 6.8 | OK | OK
10 | RJK0368DPA 20| 25 |16.0 224 110 143 | 1.3 | 6.2 | OK | OK

_ . Renesas Power MOS FETSs, IGBTSs, Triacs and Thyristors i e s '1
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Lineup of 10th Generation Products in SOP-8
Package

| for low-side switch and synchronous rectifier
("] for high-side switch

Maximum Rating Rps (on) (mQ) Schedule
d
No.  PartNo. | vie. Vee | I P-ch Ves=45V | Vgg=10V Q% Qg
(nC) | (nC)  ES | MP
V) V) (A) | W) | typ. | max. | typ. | max.
1 | RJKO0348DSP 22 25 32 45 26| 34 7.0 34 OK OK
2 | RIK0349DSP 20 25 36 50 29| 38 53 25 OK OK
3 | RJKO351DSP 20 25 50 69 40| 52 37 17 OK OK
4 | RIKO0352DSP 18 20 55| 70 43| 56 34 16 OK OK
5 | RIKO353DSP 18 20 59 83 45| 59 | 30 15 OK | OK
30 | +20/-20 V
6 | RIJK0354DSP 16 20 75 105 54 7.0 25 12 | OK OK
7 | RIK0O355DSP 12 1.8 120 168 85 111 14 6.0 OK OK
8 | RJKO366DSP 11 20 125 175 9.0 117 15 65  OK OK
9 | RIKO369DSP 9 18 160 225 12.0 156 1.2 @ 56 | OK OK
10 | RJK0O371DSP 8 18 19.0 27.0 140 190 1.0 3.8 | OK OK

_ . Renesas Power MOS FETSs, IGBTSs, Triacs and Thyristors i e s '1
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NEWY
Products

Power MOS FETs

New Products: 10th Generation + SBD (Single/Dual)

SBD: Shottky barrier diode

. Renesas Power MOS FETSs, IGBTs, Triacs and Thyristors "'{
= Crery=tey pou magine.
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10th Generation MOS FET Plus On-Chip SBD
(Single/Dual)

NEWY
Products

(

.

Main Applications

® Servers/PCs (CPU/memory)

® Graphics cards (VGA/MXM)

® Telecomms (secondary-side
synchronous rectification)

J

Single (WPAK)

_I

1-23 ©2010. Renesas Technology Corp., All rights reserved.

+

111

v

Dual (WPAK)

SBD: Schottky barrier diode

Features (Single)
® On-chip SBD between source

and drain

- Achieve higher power efficiency
Lower Vpe loss during dead time

- Reduced EMI noise: Lower spike
voltage between low-side D and S when
high-side switch is turned on

Features (Dual)
® Inclusion of 2 switching
devices for high and low sides
In one package
- Reduces PCB footprint by 50%,
enabling more compact designs

® On-chip SBD for low-side

switching device

- Achieve higher power efficiency
Lower Vpe loss during dead time

- Reduced EMI noise: Lower spike
voltage between low-side D and S when
high-side switch is turned on

Renesas Power MOS FETSs, IGBTs, Triacs and Thyristors i e '1
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Reduction of Spike Voltages
(Comparison of Operating Frequency)

VIN =12 V, VOUT =1.2 V,

_ _ Vpr =5V, fsw = 300 kHz,
High side: L =0.45 pH, loyr=25 A
RJK0365DPA .

Low side: RIKO381DPA
(on-chip SBD)

The waveforms in O are those when the
high-side switching device turned on. I

Low: RIKO351DPA VI(H)
(Wlthout SBD)

- .. o veL I ~ ; e e e e
G .
Ves.(L): i - N : 5',13
5 i Vbs (L) HE
-.__._ l:."--u- -__':I:"?._ h_, et
%ﬁ — 80 ns/div %:\—» 80 ns/div
..... [vp=272VF Redlslct;(on in low-side == - —
e Pike voltage = |vp=224V |-
| s
| -17%
Ve (H) |
Reduced EMI noise
Y { - e s it
vy Ves (L) —
— 4 ns/div — 4 ns/div
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New Product: 10th Generation in WPAK (Dual)

NEY
Product

L-source

V(clsc K N § L-gate
] ]
. Re—
Driver I !
IC

H-source

L-drain
High-F

H-drain

Low-F

~ - H-gate

H-drain

GND

Reduction of PCB mounting area,;
more compact

Back of the package

. Renesas Power MOS FETSs, IGBTs, Triacs and Thyristors "'{
= Crery=tey pou magine.
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Lineup of 10th Generation Power MOS FET
Plus On-Chip SBD Products

7..-]
WPAK Single jp
Max. ratings Rps (on) (MQ) Schedule
No |  PartNo Ves=45V | Ves=10v | Q99 | Q9
: Vbss Vess lo | Pch | Yes — ™ Gs - (nC) | (NC) | Es | MP
(V) V) | A | W) | typ. | max. | typ. | max.
1 RJKO379DPA 50| 55 | 24 3.4 1.8 2.3 | 10.7 | 37 OK | OK
2 RJK0O380DPA 45 50 3.3 4.7 2.4 3.2 6.7 24 OK | OK
30V | +20/-20
3 | RIKO3A4DPA 42 | 45 | 4.3 6.0 2.9 3.8 5.2 17 OK | OK
4 RJKO0381DPA 40 | 45 | 4.7 6.6 34 45 4.3 15 | OK | OK
] 1
WPAK Dual 5
Max. ratings Rps (on) (mQ) Schedule
No | PartNo. | FET | voee | Vess | Io | Pch | Ves =45V | Ves=10V 89(30)' ((n?g)
ES | MP
V) V) | (A) | W) | typ. | max. | typ. | max.
High 15| 10 | 118 | 165 | 82 | 10.7 | 1.4 6
1 | RIKO389DPA 30 +20/-20 OK | OK
Low 20| 10 | 105 | 14.7 | 6.8 8.9 2.2 7.2

Attention: This product is under development. The electrical characteristics or schedule may be subject to change without notice.

_ . Renesas Power MOS FETSs, IGBTs, Triacs and Thyristors e Rl ‘_{
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Power MOS FETs

Next Generation Products:
11th Generation Power MOS FETs

Renesas Power MOS FETS, IGBTSs, Triacs and Thyristors

1-27 ©2010. Renesas Technology Corp., All rights reserved. General Presentation
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Data From Efficiency Evaluation of 11th
Generation Products

Vee ViNO— .
=&\ High side x 1 Renesas discrete
ﬁ@ LRJKO305DPB evaluation board
Driver ] Vour Ta =25 °C, no air flow

© 4@ L = 0.45 uH
Low side

nr x 1
93

Test conditions
V|N =12 V, 92
VOUT = 12 V [0 ) [ T ————————— S——— \
VDR — 5 V, o / /v
fsw = 350 kHz - / ’/1/
S 89
S RN
2
E 87 // 10th ge :
"
86 . . .
// High-side: RIK0305DPB, fixed
85 /l tow=side:~11ith-generation-(R3t X
84 // 10th generation (RJ ‘ﬁ 1% up
83
0 5 10 15 20 25 30

lout (A)
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Development Schedule for Next (11th)
Generation Products

[ Ifor low-side switch and synchronous rectification
[Ifor high-side switch

Package: WPAK

Max. ratings Rps (on) (mQ) 0d | 0g | Rg Schedule Current
No Part No. Vbss | Vess | Ip | Pch Ves =45V [ Vgs =10V o) | m0) | @ | s MP Producj[s
(V) V) | (A | W) | typ. | max. | typ. | max. (JET Series)
1 | RIKO3CODPA 701 65 | 18 | 25 | 15| 20 |13.7] 66 |0.75| OK OK -
2 | RIKO390DPA 65|60 | 21 | 29 | 17| 22 |11.3| 54 | 0.8 | OK OK RJK0346DPA
3 | RIKO391DPA 50| 50 | 28 | 39 | 22| 29 | 74 | 34 |0.95|OK OK RJK0348DPA
4 | RIKO392DPA 45 | 45 | 34 | 48 |27 | 35 | 59 | 26 0.8 | OK OK RJK0349DPA
5 | RIKO393DPA 40 | 40 | 42 | 59 (33| 43 | 47 | 21 | 14 |OK OK RJK0351DPA
6 | RIKO394DPA 35135 | 53| 74 | 41| 53 | 3.7 |155]| 14 |[OK OK RJK0353DPA
7 | RIKO395DPA 30 /_;%OV 30| 30 | 76 | 106 | 59| 7.7 | 26 |11.0| 2.2 | OK OK RJK0364DPA
8 | RIKO396DPA 30| 28 | 90 | 126 | 69| 9.0 | 2.2 9 25 | OK OK RJK0365DPA
9 | RIKO397DPA 30| 25 [10.4 [ 14.6 | 7.8 | 101 | 1.9 | 7.4 | 25 |OK | OK | REPSSS 960PA
10 | RIKO3B7DPA 30| 30 | 7.7 | 10.7| 60| 7.8 | 26 |11.0] 1.0 | OK OK RJK0364DPA
11 | RJIKO3B8DPA 30| 28 | 93 | 129 | 70| 93 | 2.2 9 1.2 | OK OK RJK0365DPA
12 | RIKO3BIDPA 30| 25 [109 | 151 |83 | 106 | 1.9 | 7.4 | 1.2 |OK | OK | REDSSS 06DPA
Attention: This product is under development. The electrical characteristics or schedule may be subject to change without notice.
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NEWY ﬂ
Products

Power MOS FETs

New Products: Middle Voltage (40 V to 100 V)
JET-MV Low Qg Series

. Renesas Power MOS FETSs, IGBTs, Triacs and Thyristors "'{
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JET Middle Voltage Series 4@

New

4 ..
Target Application

Server (D2D) Isolated DC/DC Converter
Telecom (Brick)

\_ Isolated DC/DC converter )

~N

Primary: Secondary:
for Switching for Synchronous Rectifier

Feature |
Lineup 0
Low Qg series: Low SW loss. o o A H
Various Vpss series JE,
iy

VDSS: 40V,60V, 80V, 100V
Improving FOM
Ron « Qdg, Ron « Qg

Full Bridge + Synchronous Rectification
Control MOSFET Control

_ . Renesas Power MOS FETSs, IGBTSs, Triacs and Thyristors i e Rl '1
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Recommended JET Middle Voltage Series @

- Primary SW and Secondary SR
Circuit y y

Requirement [SW Iossa [ igh nms] [Low Conducﬂon]
immunity loss

Device Low Low Low Low
Characteristics Qg Qgd Vs (off) Rps (on)

JET-MV Low Qg series
Series (RIK**54/55/56DPB)
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Low Gate Charge (Qg) JET Middle Voltage. 4@
(VDSS =100 V)
For Primary SW
e Figure of Merit: FOM (Ron « Qdg) at Vps =50 V

G 100
S 50
; D8
2 [ \ 180 mOnC
3 A
O >E’ \
= < 5 \ @ 50% Down
g 3 N\
= qé7 5T ® D8 .
oy JET (Low Qg series)
@)
c 90 mMQANC
s °F JET @
Qo Low Qg
g 1 ] 1 1 1
g 1 2 5 10 20 50 100

Rps (0n) (Ves =10 V) Typ. (mQ)

Low Condition Loss

. Renesas Power MOS FETSs, IGBTs, Triacs and Thyristors "{
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Low Gate Charge (Qg) JET Middle Voltage. 4@
(Vpss = 40 V)
For Secondly SR
e Figure of Merit: FOM (Ron « Qg) at Vgs =10V

O 100
S

S
; D8
4 o O 210 mQNnC
9 I
S ;
cg 3 v @ 59% Down
§ g Or M JET (Low Qg series)
ﬁ JET 85 mQnC
S Low Qg
s 10 : :
R 2 5 10

Rps (0n) (Ves =10 V) Typ. (MQ)

Low Condition Loss

. Renesas Power MOS FETSs, IGBTs, Triacs and Thyristors "{
= Crery=tey pou magine.
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MOS FET Recommendation for Next Bricks @
L Pout Primary
Application Topology | Voss Vbss
(W) ) SW (V)
120 | Half Bridge RJK1056DPB x 2| 60 |RIK0654DPB x 2
Bus Converter|| o 100
240 | Full Bridge RJK1055DPB x 4| gg |RIK0854DPB x 2
VIN= 36to 75V
Vour= 12V 300 _ RJK1056DPB x 4| 60 |RIK0656DPB x 4
to Full Bridge |100
700 RJK1056DPB x 8| gg |RIK0856DPB x 4
isolated w | Forward RIJK1557DPA x 1 RJK0454DPB x 2
Converter to - 150 x 1| 40 X
90 Active Clamp
VIN= 38to 55V
Vour=33V,55V 1100 RJK0455DPB x 2
to Half Bridge | 80 | RJIKO856DPB x 2| 40
200 RJK0456DPB x 4
- 300 RJK1056DPB x 4 RJK1055DPB x 4
to Full Bridge | 100 100
Viy=361t0 75V 500 RJK1056DPB x 8 RJK1056DPB x 4
VOUT: 28V

Frequency: Forward Active Clamp f = 300 to 500 kHz, Half Bridge f = 250 to 400 kHz, Full Bridge f =150 to 200 kHz
Drive Voltage: Primary Vgs = 7 to 10 V, Secondary Vgs =7 to 8V

. Renesas Power MOS FETSs, IGBTs, Triacs and Thyristors "{
= Crery=tey pou magine.
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Low Qg JET Middle Voltage Series Lineup

- Main application : DC/DC Power Supply and Motor Drive,
Battery Power Management etc.
- Feature : Low Qg and Qdg (Low Switching loss)
High Threshold Voltage (High noise immunity)

LFPAK AR

1-36

Max. ratings Vs (off) Rps (0n) (MQ) | Qdg Qg Schedule
Type No. Voss | Vess | lp | Pch ™ Ves =10V (nC) | (nC)

(V) (V) (A) | (W) | min-max | typ. | max. Ve =10V ES | MP
RJK0454DPB 40 55 2.0-4.0 3.9 4.9 3.2 22 OK OK
RJK0455DPB 40 45 60 2.0-4.0 3.1 3.8 4.1 27 OK OK
RJK0456DPB 50 65 2.0-4.0 2.6 3.2 4.9 33 OK OK
RJK0654DPB 30 55 2.0-4.0 6.5 8.3 3.3 22 OK OK
RJK0655DPB 60 35 60 2.0-4.0 5.3 6.7 4.2 28 OK OK
RJK0656DPB 40 65 2.0-4.0 4.5 5.6 5.0 34 OK OK
RJK0854DPB +20 25 55 2.0-4.0 10 13 5.0 30 OK OK
RJK0855DPB 80 30 60 2.0-4.0 8.2 11 6.3 37 OK OK
RJK0856DPB 35 65 2.0-4.0 6.9 8.9 7.6 45 OK OK
RJK1054DPB 20 55 2.0-4.0 17 22 5.1 30 OK OK
RJK1055DPB 100 23 60 2.0-4.0 13 17 6.5 38 OK OK
RJK1056DPB 25 65 2.0-4.0 11 14 7.8 45 OK OK

Note) The development plan and the characteristics of this series may be changed without notice.

©2010. Renesas Technology Corp., All rights reserved.
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Power MOS FETs

LFPAK-I Double-Sided Mounting Packages,
P-ch. MOS FET Series,
and Power-Saving Compact Package Series

. Renesas Power MOS FETSs, IGBTs, Triacs and Thyristors "{
- Eepry=tay pou magine.
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LFPAK and LFPAK-iI (SOP-8) Comparison

of Package Dimensions

LFPAK

LFPAK-I

SOP-8

1-38
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Package Power MOS FET Series

New
Products - Features - - Application -
40% of mounting thermal resistance is reduced G
G [ ]

- S and 30% of current improvement is realized : \S/;r\c/)?rH(?f hv_zié\éagaﬂzgi%gztor) ] SS

D . S  SOP-8 and LFPAK of substitutions ng . S
D - S ) i i Low-side to HAT2165N/HAT2166N D
5 e Top side cooling capability D
5 D
- ; Without Air FI

- Comparisons Between LFPAK and LFPAK-i Rth - o e

100 T 1 13111 T T trn T 11 ;With Alr Flow i} PaCkage D|menS|0n -

LR L LR T

LEPAK L@‘ ‘!:-

D D

D
u

D
i

g : 40 x 40 '1:6 i I i =I=I=I=
- .omm .
% ;CB anrd } 1 11 1] I
o Top Double Heat Sink
5 10 g Radiation @ ch-f2 e X E é
P / e sBoTTom M &
s F e PAK-i ; o
g [ ,/ ~ ;; . Lower PCB temperature is P
@ - ] achieved by using heat sink
7 I
8 %a/ LEPAK-i Hﬂ 1l with air flow. H H HH
= 1 == == " 3 O O 0O C
£ o 40 x40 % 1.6 mm ] = S SS G
£
=

/ PCB Board

Top Double Heat Sink
Radiation 9 ch-f2 ]

,

Can reduce the conduction 5.3 max.

N

P/N: HAT2099H and HAT2165H UNIT: mm

01 il i daud RN RART iy ENERERT —_ T

0.001 0.01 01 1 10 100 1000 loss for the MOS FET.
Pulse Width PW (s)
_ Lineup _ Top Side Cooling Capability
Ml Ves =8V Heat Sink
Ratings Rps (on) (mQ) Qg Qgd Schedule
Part No. Vpss Ip Vs = 4.5 V* Ves =10V typ. typ. WS MP
(V) (A) typ. max. typ. max. (nC) (nC)
HAT2165N 30 55) 3.7 5.6 2.8 3.6 33 7.1 OK OK Die
HAT2166N 30 45 4.3 6.4 3.2 4.1 27 5.9 OK OK LEPAK-i
HAT2168N 30 30 9.1 13.8 6.3 8.2 11 2.4 OK OK !
HAT2172N 40 30 (6.9) (9.5) 6.1 7.8 32 4 OK OK
HAT2173N 100 25 [13.3] | [17.8] 12.3 15.3 61 14.5 OK OK
HAT2174N 100 20 [22] [30] 21 27 33.5 8.4 OK OK PCB Board
HAT2175N 100 15 [34] [46] 33 42 21 4.5 OK OK
_ ; Renesas Power MOS FETS, IGBTSs, Triacs and Thyristors I L L ) t
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P-channel MOS FET Series

Feature : Super-Low Rps (0n) HAT1125H Rps (on) = 2.7 mQ
Application : Li-ion Battery Protect Circuit
Load SW, Charger for Note-Book PC

45V Rps (On) 10 V Rps (On) Schedule
Vpss VGss Ip
No. Part No. Package typ. | max. | typ. | max. | Q9 | Qgd
Flm| » ol /P o) | mo) | ws | mp
(mQ) | (mQY) [ (MQ) | (MQ)
1 HAT1125H LFPAK 45 | 41 5.9 2.7 36 | 165 | 40 | OK | OK
2 HAT1127H a 40| 60 | 86 | 36 | 45 | 125 | 28 | ok | oK
3 | RIJKO315DSP 16| 72 | 105 | 52 | 65 | 48 | 20 | ok | ok
SOP-8
; 10/-20
4 | RIKO318DSP 30|+ 12| 140 | 220 | 95 | 120 | 22 | 10 | oK | OK
5 | RIKO319DSP 10| 190 | 280 | 125 | 155 | 17 | 55 | OK | OK
WPAK
6 | RIKO315DPA —~ 35| 68 | 100 | 48 | 59 | 48 | 20 | oK | "1012

_ . Renesas Power MOS FETSs, IGBTs, Triacs and Thyristors i e e '1
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Next Generation Compact Low-Loss
Power MOS FET CMFPAK-6 Series

New o . _ _ .
Prod Renesas power MOS FET series in a small package can realize smaller and lighter mobile devices
roaucts
Power M_O_S FET Incorporated In CMFPAK-6 Mal_n. appllcatlons /Mobile devices: DC-DC converter (step-down voltage) \
e Gate driving voltage: 1.8to 2.5V - Digital still cameras
q H """ Power management DC-DC converter
e P-ch/N-ch products using D8 process - Mobile phones av
« Suitable for step-up/down DC-DC converters for 2 PRV, (GIfG: Verious
o 9 IOCKS
mobile devices (small set) and power management s
P d t L Note 1: Numbers in Rye (on) are indicated as typ.i Controller- DC-DC
ote 1. Numbers in 0on) are indicated as typ./max.
¢ roduc Ineu p Note 2: Please contacrisour sales department for delivery date. tyz%g;l_ Cicro FET controller
. Maximum Ratings Electrical Characteristics Schedule ;L- 7 /
prve Ros(on) | Ros(on) | Ros(on) | Ros(on)
i DS . .
Polarity | Part No. Vo(l\tgge V&Sis V(f‘,s)s (12) (mQ) (mQ) (mQ) (mQ) gg Marking | spi | wp /Mobile devices: DC-DC converter (step-up voltage) N\
atl0V | at45V | at25V | at1.8V .
-_HA‘J'_I_O_G_Q_C_:____ __38/52 | 48/70 _ ::::::: Power management
| HAT1093C¢ | [ |[=830| — | 41/54 | S54/76 | »
[HATI004C | 18 | <12 | 8 [T25] 716788 | 901126 oK | oK vanous
[mATiossc ||| [20] 5T iosian [ 146205 . us
fewRJJ0102DQM 265/315 | 400/535
| HAT10%0C | | |25 = | . 50/65__ | 741104 Controller- DC-DC
P | HAT1089C Ol —___]..79/103 | 120/168 type CTL controller DC-DC converter
| HAT1091C 25 20 +12 5| — | 134/175 | 205/287 oK | oK signal Micro FETJ;
HAT1096C 225/293"| 380/530 \_ nr J
| HAT1108C 30 245/356 / \
QevHATII42C |, | T _ Package dimension of CMFPAK-6
THATLLG, 45 |51 +201-10 oK | oK g o
HAT1141C 80 o 220 e, 0a : -
HAT2204C Sy +ﬁ<—— Size Height
--------------- 1 00 Package
HAT2205C 1.8 12 +8 oK | oK 0| o Mounting
--------------- old type area ~ |Ratio|P2Ka98 [ Rati
HAT2206C s|9 (mm?) AUO| (mm) [RaUO
HAT2202C 4l
............... 2
ﬂﬁ%ggg 25 20 112 o | ex = — TSOP-6 | 93 |1.00| 1.10 |1.00
............... MPAK
N [ HAT2207C 100/130 ST Joss]oss) (SCs9) | 87 [094] 135 |1.23
@=WRIK0320DQM | 25 30 +12 . 30/39 40/58 oK | oK % L3401 sot23 | 76 los2| 112 |102
HAT2268C ]
| HAT2240C :
| HAT2281C | 25 60 +12 oK | ok
| HAT2282C | | 195/254 | 240/336
HAT2217C 4.5 +20/-10 | 3.0 | 105/132 | 126/183 = oK | oK
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CMFPAK-6 Dual Type Power MOS FET

NEWY
Products

e Features
- Dual (N-ch Dual, P-ch Dual, N-ch + P-ch)
- Low-voltage drive (1.8 V, 2.5 V)

- Small package (CMFPAK-6)
- High speed switching

e Applications
- DC-DC converter

/ Package dimension \

2.0+40.1

+0.1

»
>

2.140.05
1.7+0.1

/ 0.75+0.05 <

< AW

v gl

-0.05

/ Pin Arrangement \

D1 G2 S2

S1 Gl D2

S1: Source (MOS1)
G1l: Gate (MOS1)

. D2: Drain (MOS2)
Motor drive | | _ S2: Source (MOS2)
- Power Management switch G2: Gate (MOS2)
/ k D1: Drain (MOS2) /
e Lineup
Drive Maximum Ratings Electrical characteristics Schedule
Polarity Part No voltage Viszs L I Rps (on) (mQ) (typ./max.) Ciss
V) (V) v | A [ ves=45V | Vos=25V | Vgs=18V | (®F) | spL | mP
P-ch HAT1146C 1.8 -12 +8 -1.2 265/330 400/565 625/1130 125 ok | ok
(Dual) HAT1147C 25 -20 +12 | -1.0 340/440 575/960 - 85
A HAT2291C 1.8 12 +8 1.8 150/200 200/290 265/440 100
(ghcan HAT2292C ot 20 1 1.5 165/215 255/370 73 OK | OK
HAT2286C ' 60 - 0.9 460/595 560/770 - 80
12 1.8 150/200 200/290 265/440 100
HAT3042C 1.8 +8
-12 A7) 265/330 400/565 625/1130 125
N-ch + P-ch OK OK
20 1.5 165/215 255/370 73
HAT3043C 25 +12
-20 -1.0 340/440 575/960 85

©2010. Renesas Technology Corp., All rights reserved.
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Power MOS FETs

Integrated Power Devices: IC and MOS FET

Driver IC and MOS FET integrated in SiP: DrMOS
PWM controller and MOS FET integrated in SiP: POL-SIP

. Renesas Power MOS FETSs, IGBTs, Triacs and Thyristors "{
- Eepry=tay pou magine.
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Product Family: IC and MOS FET Integrated in SiP

DrMOS: Driver IC and MOS FETs

Next gen. DrMOS
- 3.3V PWM, lo = 40 A
® < M VOSFET R2J20604NP

N
Driver IC Bottom- 5V PWM, lo=40A

MOS FET
| R2320602NP |

5VPWM,lo=35A

| R2320601NP |
(to be discontinued)

POL-SIP: Control IC and MOS FETs

Control IC Al

G l! @ Peak current mode,

Bottom- lo=35A

MOS FET
| R2320701nP |
(to be discontinued)

Top-
MOS FET

Renesas Power MOS FETSs, IGBTSs, Triacs and Thyristors
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6 x6 mm QFN, lo =40 A

R2J20651NP
N
Product

Next gen. POL-SiP

R2J20702NP

high power efficiency and
Low loss,lo =40 A

NEW
Product
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DrMOS (R2J20602NP) (1)

Driver IC, MOS FET x 2 —» Incorporated in a
single package

Sample configuration: Multiphase power supply

I Compact/space
< (W‘—T saving
o | n : g Large current/
| i . High power
® : 4 - 56-pin QFN efficien Cy
;-l - 8 x 8 mm
_“’g_l g Simple design
Y

_ . Renesas Power MOS FETSs, IGBTSs, Triacs and Thyristors i e Rl '1
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DrMOS (R2J20602NP) (2)

Compact package: QFN saves space. l

Configuration of discrete device Configuration of DrMOS
Mounting area Mounting area
= 150 mm? = 64 mm?

8 mm

43% cut

In mounting area

. Renesas Power MOS FETSs, IGBTSs, Triacs and Thyristors -F{;.
= Crery=tey pou magine.
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DrMOS (R2J20602NP) (3)

Package with wireless structure Testcondyons
: IN — )
contributes to better performance. Vour=13V,
fsw = 600 kHz,
No Airflow
94 10
92 T~
A o
< 90 \\ = —R2J20602NP || -2.9W
D \ ) 6 (2nd gen.)
> 88 N\ N 3 — R2J20601NP
2 / \ \ — (1st gen.) /
S 86 \ S
2 — R2J20602NP i s 4 / /
T 84 (2nd gen.) ) /
— R2J2060INP | | 14 40, //
85 (1st gen.) \ 2 /7
/
//
80 0
O 5 10 15 20 25 30 35 O 5 10 15 20 25 30 35
Output current (A) Output current (A)

. Renesas Power MOS FETSs, IGBTs, Triacs and Thyristors "{
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DrMOS (R2J20604NP)
New

3.3-V PWM input covers a wealth of applications.l

5V/33

Avallable In combination WM
with various control ICs. Control IC _% I | |
PWM input level

Digital 3.3V / \\ VH-PWM 2.1V (typ.)
PWM controller \*_ VL-PWM 1.2V (typ.)

Analog 5.0V
PWM controller

PWM controller

/
—/
Analog 3.3V n
\ O o

_ . Renesas Power MOS FETSs, IGBTSs, Triacs and Thyristors i e Rl '1
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DrMOS (R2J20651NP) (1)

40-pin QFN (6x6) saves more space.

R2J20602NP Configuration of DrMOS

Mounting area = 64 mm?

|IIIIIIIIIII1I

Mounting area = 36 mm?

56-pin QFN 40-pin QFN
Pin Q 44% cut Pin Q
(8 x 8 mm) . : (6 x 6 mm)
In mounting
alea
1-49 ©2010. Renesas Technology Corp., Al rights reserved. RENEEE [PemET O (R, 182, THEEs 26l TS
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DrMOS (R2J20651NP) (2)

Low loss and high power efficiency | Test conditions

keeps heat generation down. Vin=9V,
Vour =18V,
no air flow,
no heat sink
100 H H H H H 120
................... Max. power efficiency: 96% | __
96 N 8100 — fsw = 500 kHz
—_ K/—\\ o — fsw = 750 kHz
s | X =
S = — fsw =1 MHz
> 92 / \ g 80
@ | X £
2 88 — fsw = 500 kHz Q 2 60 J
iT — fsw = 750 kHz S >
a4 — fsw = 1 MHz -§ 40 P
2 /
800 5 10 15 20 25 30 20 0 5 10 15 20 25 30
Output current (A) Output current (A)

. Renesas Power MOS FETSs, IGBTs, Triacs and Thyristors "{
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DrMOS (R2J20651NP) (3)

Sample system configuration:
DC-DC power supply for DDR RAM

PWM
control
IC

Input voltage for driver IC

18V

5-Vinput voltage

Input voltage for
power MOS FET (V,,)

(VCIN)
< \
_ _ Driver IC
Switch control signal
(PWM) Gete-driving Power MOS FET
Over-temperature logic circuit for switching
alert signal
< (THWN) Temperature T
Signal to halt sensing circuit |
synchronous
rectification Circuit to halt
(LSDBL#) power MOS FET Power MOS FET

1-51 ©2010. Renesas Technology Corp., All rights reserved.

for Synchronous
rectification

for synchronous
rectification

R2J20651NP

Renesas Power MOS FETS, IGBTSs, Triacs and Thyristors

General Presentation
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POL-SiP (R2J20702NP) (1)

PWM IC, MOS FET x 2 —» Incorporated in a
single package

PWM
control

i}

Bottom MOS FET + SBD

1-52 ©2010. Renesas Technology Corp., All rights reserved.

\%

TOP MOS FET

56-pin QFN
8 x 8 mm

Fully compatible with R2J20701NP pin assignment

Compact/space
saving

57% cut in mounting area
(compared to discrete devices)

Large current/
High power efficiency

High response speed

Multi-functionality

Renesas Power MOS FETS, IGBTSs, Triacs and Thyristors i
General Presentation ESITNrie [Pt " {Em ESNAS




POL-SiP (R2J20702NP) (2)

Low loss and high power efficiency

keeps heat generation down.

Evaluation data

M Efficiency + Package Surface Temperature

Test conditions
Vy=12V,
Vour =18V,
fsw = 500 kHz,
L =0.32 uH,
Cout = 600 pF,
no air flow

95 5 120 ¢
94 o 110 = V
93 2 100 <
<92 ’/"‘s 3 90 - // /
<91 / NN £ g0 - //
> C
2 90 // \\ |q__) 70 = ///
@ // \\ @ = //
£ 89 O & 60 = //
" 88 [ A 3 50 = //,/
87 I R2J20702NP S 40 - = R2J20702NP
86 [ — R2J20701NP S 30 — R2J20701NP
85 1 1 I I 0—20 ELC il IIIlIIII!IIII!IIII
0O 5 10 15 20 25 30 35 40 0O 5 10 15 20 25 30 35 40
Output Current (A) Output Current (A)
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Renesas Power MOS FETS, IGBTSs, Triacs and Thyristors

Byt you bmsgen. 3 LEMNIESAS



POL-SiP (R2J20702NP) (3)

Availability of various styles of
parellel driving simplifies design.

& 2-phase operation @& Multi-channel operation

> Large-current driving » Parallel synchronous behavior

(80 A) > Various kinds of tracking
> Current sharing start are available.

» Automatic phase
Shifting by 180° Coincident" Ratiometric|| Sequential ||

Vo Vol VO Vourll Vo Vourl
A out- | ) our—i » ouT

. Renesas Power MOS FETSs, IGBTs, Triacs and Thyristors "'{
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Power MOS FETs

Medium-/High-Voltage Power MOS FETs
Vpss = 150 V to 600 V

. Renesas Power MOS FETSs, IGBTs, Triacs and Thyristors "'{
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Roadmap of Medium-/High-Voltage
Power MOS FETs

Trench technogloqv

RJK Series

Trench te:chnoloqv

Vbss =

150 to 600 V

.................................. Planar technology ... _
ﬁ DS Low Ron series
and low Qg
= o 0 150/200 and Qgd series
o | [ M= \ \ g
8 ..................................................... p : .............
g ' RJK Series - Next
= Optimized chip design 3
5 W -~ g
EI_) s Advanced AP5H
Q H5N Series
— ~ 600 V
5 Planar techpoloqv
< AP5H
150 to 600 V
2002 2004 2006 2008 2010
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Features of Medium-, High-Voltage
Power MOS FETs

e Lineup of ultra-low on-resistance,

large-current products
- RIK2511DPK: 250 V, 65 A, 34 mQ), TO-3P
- RIK4018DPK: 400 V, 43 A, 100 mQ), TO-3P
- RIK5020DPK: 500 V, 40 A, 115 mQ, TO-3P
- RIK6020DPK: 600 V, 32 A, 175 mQ), TO-3P
e Low gate charge (low QQ)
e Avalanche tolerance guaranteed
e Built-in diode with high breakdown-tolerance

_ . Renesas Power MOS FETSs, IGBTSs, Triacs and Thyristors i e Rl '1
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New Products: 8th Generation Trench-type
(150 V- 250 V)

Low on-state resistance

Low on-state resistance series

New
Products

\% I Rps (on) Ciss Qg Qgd Schedule

Package Part No. D D S
< M | [Al | Max.[Q] | Typ.[pF] | Typ.[nC] | Typ.[nC] | ES | MmP
RJK1555DPA | 150 | 25 0.048 2400 38 10.2 OK OK
WPAK | RJK2055DPA | 200 | 20 0.069 2400 38 9.0 OK OK
RJK2555DPA | 250 | 17 0.104 2400 39 10.5 OK OK

High speed switching ~ LOw-Capacitance series

\% I Rps (on) Ciss Qg Qad Schedule

Package Part No. D D S
< M | [Al | Max.[Q] | Typ.[pF] | Typ.[nC] | Typ.[nC] | ES | mP
RJK1557DPA | 150 | 25 0.058 1250 20 5 OK | OK
WPAK | RJK2057DPA | 200 | 20 0.085 1250 19 5.3 OK | OK
RJK2557DPA | 250 | 17 0.128 1250 20 5.9 OK | OK

Recommended application: primary-side switches of isolating brick converter

-

\

Primary SW

Synchronous
rectifier

VOUT

»—T—©

Shunt
zr | Reg.
IC

Lo

Control IC

70 to 100 W

150V 30to 100 V 10th Gen.

~

)

1-58

Active clamp circuit

©2010. Renesas Technology Corp., All rights reserved.

/

o—4
DC=
32V
to75V

i/

(o]

Primary SW  Synchronous rectifier Voyr

Shunt

2 Reg.
| IC

Lo

-

50 to 90 W

‘élgk Control IC
30 to 100 V 10th Gen.

200 to 250 V

~

)

Single-ended forward converter circuit

Renesas Power MOS FETS, IGBTSs, Triacs and Thyristors
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Lineup of 150- to 600-V Power MOS FETs

(Compact Packages for Surface Mounting)

Package Part No. Voss V1 | Ip[A] vos O | Ciss [pF] ——g—onedule

2SK4151 150 1 1.95 98 - Available
TO-92 2SK4150 250 0.4 5.7 80 - Available
HS54095 600 0.15 25 50 - Available
HS54097 0.2 16.5 66 - Available
2SK4093 250 1 2.6 140 - Available
RJK6011DJE 0.1 52 25 - Available
TO-92MOD RIK6022DJE 600 0.2 15 84 : Available
HS56021 0.2 15 84 - Available
RJK4006DPD 400 8 0.8 650 - Available
RJK5003DPD 500 5 1.5 550 - Available
MP-3A RJK5006DPD 7 1.3 650 - Available
(SMD) RJK6002DPD 2 6.8 160 - Available
RJK6023DPD 600 0.15 25 240 Available Available
RJK6024DPD 0.4 42 TBD Available Available
RJK6025DPD 0.8 20 TBD Available Available
RJK2006DPE 200 40 0.059 1800 - Available
RJK4012DPE 400 15 0.41 1120 - Available
RJK4013DPE 17 0.3 1470 - Available
RJK4512DPE 450 14 0.51 1100 - Available
RJK4513DPE 16 0.38 1440 - Available
LDPAK-S RJK5012DPE 500 12 0.62 1100 - Available
(SMD) RJK5013DPE 14 0.465 1470 - Available
RJK6026DPE 5 2.4 440 - Available
RJK6012DPE 10 0.92 1100 - Available
RJK6024DPE 600 0.4 42 TBD Available Available
RJK6025DPE 0.8 20 TBD Available Available
RJK6013DPE 11 0.7 1470 - Available

' TP-92 ' TP-92MOD m MP-3A LDPAK-S

©2010. Renesas Technology Corp., All rights reserved.
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Lineup of 400- to 600-V Power MOS FETs

(3-Pin Through-Hole Packages)
Vpss Ip Rps(on) Ciss Schedule
Package Part No. V] Al Max. [Q] [PF] WS VP
TO-220FN RJK4007DPP 400 7.6 0.55 850 - Available
(full mold) RJK5026DPP 500 6 1.75 450 - Available
RJK5012DPP 12 0.62 1100 - Available
RJK5013DPP 14 0.465 1470 - Available
RJK5014DPP 19 0.38 1800 - Available
RJK5009DPP 20 0.3 2600 - Available
RJK6026DPP 600 5 2.4 440 - Available
RJK6012DPP 10 0.92 1100 - Available
RJK6013DPP 11 0.7 1470 - Available
RJK6014DPP 16 0.575 1800 - Available J
TO-220FL RJK6066DPP-MO 5 3 TBD Available ‘10/Q1 "
(full mold) RJK6052DPP-MO 10 1.15 TBD Available 10/Q1 TO-220EN
RJK6053DPP-MO 11 0.875 TBD Available ‘10/Q1 TO-220FL
RJK6054DPP-MO 16 0.72 TBD Available ‘10/Q1
TO-3PFM RJK2009DPM 200 40 0.036 2900 - Available
RJK5015DPM 500 25 0.24 2600 - Available
RJK6015DPM 600 21 0.36 2600 - Available
| | TO-3P RJK2508DPK 250 50 0.064 2600 - Available
RJK2511DPK 65 0.034 4900 - Available
| RJK4014DPK 400 24 0.24 1820 - Available
[ RJK4015DPK 30 0.165 2600 - Available
: RJK4018DPK 43 0.1 4100 - Available
g I RJK4514DPK 450 22 0.3 1820 - Available
RJK4515DPK 27 0.2 2600 - Available
TO-3PFM RJK4518DPK 39 0.13 4100 - Available
RJK5013DPK 500 14 0.465 1470 - Available
RJK5014DPK 19 0.38 1800 - Available
RJK5015DPK 25 0.24 2600 - Available
RJK5018DPK 35 0.155 4100 - Available
RJK5020DPK 40 0.118 5150 - Available
RJK6014DPK 600 16 0.575 1800 - Available
RJK6015DPK 21 0.36 2600 - Available
RJK6018DPK 30 0.235 4100 - Available
RJK6020DPK 32 0.175 5150 - Available
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Lineup of 250- to 600-V Power MOS FET
Products Incorporation High-Speed Diodes

Vbss Io Rps(on) Ciss Schedule

Package Part No. V] A] Max. [Q] [PF] WS VP
TO-220CFM H5N2512CF 250 18 0.105 2200 Available
(full mold) H5N3007CF 300 15 0.16 2180 Available
TO-220FN H5N2522FN 250 12 0.21 1300 Available
(full mold) RJL5012DPP 500 12 0.7 1050 Available
RJL5013DPP 14 0.51 1400 - Available
RJL6012DPP 600 10 1.1 1050 - Available
RJL6013DPP 11 0.81 1400 - Available
RJL6014DPP 15 0.635 1680 - Available
TO-3P H5N2507P 250 50 0.055 5000 - Available
H5N3008P 300 40 0.069 5150 - Available
RJL5020DPK 500 38 0.14 TBD - Available
RJL6020DPK 600 30 0.21 TBD - Available

TO-220FN

TO-3P

TO-220CFM

Renesas Power MOS FETS, IGBTSs, Triacs and Thyristors
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IGBT

e IGBTs for Industrial and HA Applications
e IGBTs for Strobe Flash
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IGBT

IGBTs for Industrial and HA Applications
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IGBT Road Map

G4S

High speed

/

Planer
600 V/1200 V

High Performance

G4

Next

G5H

VGE =430V

/

Trench

G5
600 V

2-3 ©2010. Renesas Technology Corp., All rights reserved.
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IGBTs for Cook Top

B Features and Merits
Best support for miniaturization and high efficiency

Circuit Family Part No. Feature Merit
. nccur::ce)gg . Low Ver (sat) Low saturation voltage For high output, Low ON loss
)r/esonance High S ((:eEed tvoe RJH60F4DPK | High speed switching (90 ns) typ. | For high frequency, Low switching loss
circuit =P P Small package (TO-3P) Miniaturization

l Circuit Examples (Half-bridge current synchronous resonance circuit)

IH: Induction Heating
A method of pot heating by using
electromagnetic induction,

r| PFCcircuit f r — —| [Invertercircuit F = = spiral current generate at the
I | I : bottom of pot on heater. B Pac kag e
—IYYY\—O—’I *
1

I I I I

: 59 s
| | | | -I *-u:?\
| I : \ 4 | s
I L I

@ » I ,| T |1 I

I I I 1 I
l I iy T

l |
I ® & I ? 3
| I | |

A A A
TO-3P
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Low Vce (sat) High Speed IGBT Lineup

New
Products
Features
e 600 V class products with Thin wafer and Trench technology

e Low Collector to Emitter saturation voltage Vcg (sat)
e Pb free (Lead dip and Chip bonding)

\V | \V tf Diode Development schedule plan
i v | a1 | Typ. I [Conditons | Typ. Insl [Veop v Torom ey | Fackage WS MP
RJH60FODPK | 600 | 50 1.40 lc=25A 90 1.6 140 TO-3P OK '10/Q1
RJH60F4DPK | 600 | 60 1.40 lc=30A 80 1.6 140 TO-3P OK OK
RJH60F5DPK | 600 | 80 1.37 lc=40A 80 1.6 140 TO-3P OK OK
RJH60F6DPK | 600 | 85 1.35 lc=45A 95 1.6 140 TO-3P OK '10/Q1
RJH60F7ADPK | 600 | 90 1.35 lc =50 A 95 1.6 140 TO-3P OK OK

TO-3P

_ . Renesas Power MOS FETSs, IGBTs, Triacs and Thyristors e Rl ‘_{
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IGBTs for Motor Control and Inverter Units

Device Features Merit
Low Ve (sat) (1.6 V) typ. Making to high power
High Short circuit : L
capability IGBT Fast recovery diode (100 ns) typ. Miniaturization
Short circuit capability 5 us min. High reliability

—] PFC circuit I

Applications

Air conditioner, Refrigerator, Washing machine
Photovoltaic generation, UPS, Machine tool,
Fan control, and general-purpose inverter unit
etc.

i) EEEES IO U

Circuit example of Motor control

_ . Renesas Power MOS FETSs, IGBTs, Triacs and Thyristors i e Rl '1
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High Short Circuit Capability IGBT Lineup

NEWY
Products

Under
Development

[tsc] Test condition: Vcg = 400 V, Vge = 15 V/Tc = 100°C

o Vees o) Vce (slit) V\)/GE tf (IrlS) — tsc (us) | Built-in package Status
(V) | @s°c/iio0C) | typ. ™ | v typ. R min. FRD WS | MP
RJH60C9DPD | 600 | (10)/(5) | (.9 | 5 | 15 | (100) | 5 | 300 (5) Yes MP-3A | OK [ '10/Q1
RJH60D1DPP | 600 | (16)/(8) | (1.6)| 8 | 15 | (100) | 8 | 300 (5) Yes | TO-220FL | OK | '10/Q1
RJH60D1DPE | 600 | (16)/(8) | (1.6)| 8 | 15 | (100) | 8 | 300 (5) Yes | LDPAK (S) | OK | '10/Q1
RJH60D2DPP | 600 | (20)/(10) | (1.6) | 10 | 15 | (100) | 10 | 300 (5) Yes | TO-220FL | OK | '10/Q1
RJH60D2DPE | 600 | (20)/(10) | (1.6) | 10 | 15 | (100) | 10 | 300 (5) Yes | LDPAK (S)| OK | '10/Q1
RJH60D3DPP | 600 | (30)/(15) | (1.6) | 15 | 15 | (100) | 15 | 300 (5) Yes | TO-220FL | OK | '10/Q1
RJH60D3DPE | 600 | (30)/(15) | (1.6) | 15 | 15 | (100) | 15 | 300 (5) Yes | LDPAK (S) | OK | '10/Q1
RJH60DODPK | 600 | (40)/(20) | (1.6) | 20 | 15 | (100) | 20 | 300 (5) Yes TO-3P OK | '10/Q1
RJH60D5DPK | 600 | (60)/(30) | (1.6) | 30 | 15 | (100) | 30 | 300 (5) Yes TO-3P OK | '10/Q1
RJH60D6DPK | 600 | (80)/(40) [(1.6) [ 40 | 15 | (100) | 40 [ 300 ] (5 Yes T0-3P | oK ['10/Q1
RJH60D7DPK | 600 | (90)/(50) | (1.6) | 50 | 15 | (100) | 50 | 300 (5) Yes TO-3P OK | '10/Q1
B Applications .
Solar photovoltaic system,
air-conditioning, refrigerator,
. . k]
washing machine, UPS, MP-3A

Eco Cute and other.

2-7
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IGBT

IGBTs for Strobe Flash
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Development Roadmap of IGBT for Strobe Use

RJP4004ANS

RJP4006AGE

A
Driver 25V Driver 27t0 6.0V
IC 200 A IC 120 A *
Package VSON-8 Package S0J-8
@ and
: - Al
Larae Smaller - n in
Flixible
RJP4002ANS RJP4007ANS
2SR Driver 25V :DC”Vef i?otz 6.0V
Q Driver 25V IC 150 A
O CY25BAH-SF IR N 150 A Package VSON-8 Package VSON-8 .
Package VSON-8 !
% Driver 25V Y
IC 150 A el
é Package TSSIO-8 Sma\\
o) .
[ FR.
| -
(D) Driver 40V
2l Driver 4.0V IC 150 A
IC ) 150 A Package VSON-8
Package VSON-8
Driver 40V axon
IC 150 A et " cene!
Package TSSOP sm
CY25AAJ-8F - 2.5V drive
Sma\\e = X
Driver 4.0V Wi gh_qua\\t\]
IC 150 A 4.0 V drive
Package SOP-8
| | | | | | >
‘00 ‘02 ‘04 ‘06 ‘08 ‘10
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Development of Products for Large-Current
Control: IGBT for Internal Strobe Use o

e Part No.
RJP4004ANS

| TSSOP-8 | VSON-8

e Features .
1. Large current (200 A) i e, - :
Making possible more compact xenon tubes
2. Industry’s smallest package (VSON-8: 3044)
3. Low-voltage drive (2.5 V)
Optimized for 3.3-V power supply
4. High ESD level
5. Full lead-free

Package footprint:
Reduced to 25%

Package height:

Reduced to 15%

e Development Product

i Schedule
VcEs lcp Drive
Part No. V] A] V] Package = — oy
RJP4004ANS 400 200 25V VSON-8 OK OK OK

. Renesas Power MOS FETSs, IGBTSs, Triacs and Thyristors -Ft;.
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New Products of IGBT for Strobe

NEWY
Products

e Part No.
1. VSON-8 package: RJIP4007ANS

2. SOJ-8 package: RJIP4006AGE

e Features

1. Ultra small package (SOJ-8: size: 3.05 x 2.85 mm)
2. Flexible free (2.5 V (2.7 V) t0 6.0 V)

3. High ESD capability (built-in gate zener diode) TSSOPS8 VSON8 New package
4. Completed Pb Free and Halogen Free S0J8
e Lineups
- Schedule
VcEs lcp Drive
Part No. Package
artNo M| A V] * Tws [ cs [ wp
RJP4006AGE 400 120 2.7t06.0V S0J-8 OK OK OK
RJP4007ANS 400 150 25t06.0V VSON-8 OK OK OK
2-11 ©2010. Renesas Technology Corp., All rights reserved. RS PO O [F21, (CZ15, MRS Esl M7isem Wrrrytrey puli g, ;{ENESﬂS
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Lineup of Renesas IGBT for Strobe Use

Maximum ratings
Part No. VecEs lcp Drive Package
[V] [A] [V]

CY20AAJ-8H (Note) 400 130 4.0 SOP-8
RJP4003ASA 400 150 4.0 TSSOP-8
RJP4002ASA 400 150 2.5 TSSOP-8
RJP4003ANS 400 150 4.0 VSON-8
RJP4002ANS 400 150 2.5 VSON-8
RJP4004ANS’ 400 200 2.5 VSON-8
RJP4301APP" (Now©) 400 200 30.0 TO-220FN
RJP5001APP" (Note) 400 300 12.0 TO-220FN
RJP4006AGE 400 120 2.7-4.0 S0J-8
RJP4007ANS 400 150 2.5-4.0 VSON-8

*. Under Development
(Note): High frequency type

_ . Renesas Power MOS FETSs, IGBTSs, Triacs and Thyristors i e s '1
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Triacs and Thyristors
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Examples of Thyristor and Triac Applications

Triacs
Control Alternate current

Heaters Solenoid Motor
and Valve "
Lamp ’

~ _ Electric Fan
Electric Pot w
- Washing machine

L
Rice cooker s

_ Vacuum machine

Ll
l .‘m

Printer, % ™ _
Copier, - Electric tool
Fax —
E Toilet seat

SELTTD Dishwasher/dryer

3-2 ©2010. Renesas Technology Corp., All rights reserved.

Thyristors

Control rectifier

Others

Control capacitor
(LC resonance)

- .
’ Bike (regulator) Fan heater (igniter)
SMPS ﬂ_i

(rush current
protection)

Inverter Lighting
(rush current
prevention circuit)

.

Solid state relay

Renesas Power MOS FETS, IGBTSs, Triacs and Thyristors
General Presentation

Boat Jet ski (igniter)

Leakage detector

Camera (strobe)
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Features of Renesas Thyristors and Triacs

e Development of guaranteed products against 150°C
junction temperature (600 V/700 V/800 V)
ﬁﬁ? .

- LB/LC/LD/LG Series

7

e Abundant lineups of products

- TO-220 full-mold type, UL certified
- TO-3P full-mold type,

for products requiring large current
- Variety of lead-forming packages

e Product development optimized for applications
- For applications for low-rush current e « « LC and LD Series, etc.
e Development of high-voltage products

- 700 V, 800 V, 1000 V, 1500 V

©2010. Renesas Technology Corp., All rights reserved. gzzzf;spﬁggee;tmgﬁ HETR, DSELS, DHRES Al T 60 Coprymhae you imagine. leMESﬂS



Roadmap of Triac and Thyristor Development

A
General Next gen.
Planar (development
New frame- Al ribbon is under
structured GQO to 700 V consideration)
package: (Tj = 150 °C)
TO-220F
General
o . ace
Planar General Y;apac“a Planar
Q LB series Planar / High power
(@] 600 V LG series 400 to 135000 Vv
C (Tj = 150 °C) 600 to 800 V up to 30 A
(2} . 1 = o
CG Guaranteed e‘a‘\“e (Tj = 150 °C) (Tj = 125/150 °C)
E operation
= Planar — LD series
Dl LA series inrush 600 to 700 V i General
0 withstand current (Tj = 150 °C) Guarant®
voltage of Planar structure
600 to 1000 V (Tj =150 °C)
(Tj =125 °C) General
. wauality
righ-o4 Planar structure
Tj=125°C Triac
Glass structure (T} )
(Tj=125°C)
Thyristor
1 1 [ 1 1 : )

3-4
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Development of LG-Series Products:
General-Purpose Triacs

e Applications

Control of heaters and motors used for laundry machines, vacuum cleaners,

rice cookers, etc
e Features

1) High reliability: Adoption of planar structure
2) Insulation-type outline: TO-220F(1), dielectric strength of 2000 V, UL certified

3) High-withstand voltage: 600 V, 700 V, 800 V
4) High temperature guaranteed: 150 °C assured

5) Products in lead-forming package available

e Product List

VDRMS ITRMS ITSM IGT (max.) Status

Part No. V] (A] (A [MA] cs NP Note
BCR3PM-12LG 3 30 20 OK OK —
BCR5PM-12LG 5 50 20 OK OK —
BCR8PM-12LG 8 80 30 OK OK —
BCR10PM-12LG 600 10 100 30 OK OK —
BCR12PM-12LG 12 120 30 OK OK —
BCR16PM-12LG 16 160 30 OK OK —
BCR3PM-14LG 3 30 20 OK OK
BCR5PM-14LG 5 50 30 OK OK Support VbrMs
BCR8PM-14LG 700 8 80 30 OK OK =800V
BCR12PM-14LG 12 120 30 OK OK (@Tj = 125°C)
BCR16PM-14LG 16 160 30 OK OK
BCR8PM-16LG 800 8 80 30 OK OK —

3'5 ©2010. Renesas Technology Corp.,

All rights reserved.
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Development of LD-Series Products: Triacs
for Low-Rush Current

e Applications
Low-rush current applications for ceramic heaters, etc.

e Features
1) High reliability: Adoption of planar structure
2) Insulation-type outline: TO-220F(1), dielectric strength of 2000 V, UL certified
3) High-temperature guaranteed: 150 °C assured
4) High-noise tolerance: Igt < 50 mA
5) Products in lead-forming package available

e Product List

Part No. Vbrus ltrRms lTsm let (Max.) Sleils

[Vl [A] [A] [MA] CS MP
BCR8PM-12LD 8 48 50 OK OK
BCR10PM-12LD 10 60 50 OK OK
BCR12PM-12LD 600 12 72 50 OK OK
BCR16PM-12LD 16 96 50 OK OK
BCR5PM-14LD 5 30 50 OK OK
BCR8PM-14LD 700 8 48 50 OK OK

_ . Renesas Power MOS FETSs, IGBTs, Triacs and Thyristors i e e '1
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Development of High-Voltage and High-Capacity
Triacs for General Purposes

e Applications
Rush-current protection circuit during power-on, heater control, motor control

e Features

1) High reliability: Adoption of planar structure
2) Insulation-type outline: TO-220F/TO-220FN/TO-3P/TO-3PF ﬁ?
3) High-withstand voltage: 1000 V, 1500 V m,

4) Large current: 25 A/30 A at TO-220FN
5) Products in lead-forming package available
e Product List
i Status

Part No. 7V o 'GT[r(nfj\"’]‘X-) — p= Package
BCR30KM-8LB 400 150 30 300 30 OK OK TO-220FN
BCR16RM-12LB 150 16 160 30 OK OK TO-3PFN
BCR25KM-12LB 150 25 250 50 OK OK TO-220FN
BCR25RM-12LB 600 150 25 250 50 OK OK TO-3PFM
BCR30AM-12LA 125 30 300 50 OK OK 10.3p
BCR30AM-12LB 150 30 300 50 OK OK
BCR8PM-20LA 125 8 80 30 OK OK TO-220F
BCR8KM-20LA 1000 125 8 80 30 OK OK TO-220FN
BCR20RM-30LA 1500 125 20 200 50 OK OK TO-3PFM

_ . Renesas Power MOS FETSs, IGBTs, Triacs and Thyristors i e e '1
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Development of High-Capacity Thyristors for
General Purposes

e Applications
Rush-current protection circuit during power-on, inverters, etc.

e Features
1) High reliability: Adoption of planar structure
2) Insulation-type outline: TO-220FN/TO-3PF/TO-220
3) Large current: 12 A/25 A
4) Products in lead-forming package available
5) Junction temperature guaranteed: 150 °C (-12B, -12D)

e Product List

Tj I+ (AV lgT (Max. Status

S I N I I M -
CR6PM-12A/12B 125/150 6 90 10 OK | OK | TO-220F
CR6CM-12A/12B 125/150 6 90 10 OK | OK T0-220
CR8PM-12A/12B 125/150 8 120 15 OK | OK | TO-220F
CR8CM-12A/12B 600 125/150 8 120 15 OK | OK TO-220
CR12PM-12A/12B 125/150 12 360 30 OK | OK | TO-220F
CR12CM-12A/12B 125/150 12 360 30 OK | OK TO-220
CR25RM-12D 125 25 360 30 OK | OK | TO-3PFM

_ . Renesas Power MOS FETSs, IGBTs, Triacs and Thyristors i e e '1
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125°C Guaranteed Triac Lineup

TO-220 package TO-220FN package (resistance load)
It (Rms) Itsm Vorm Vpsm let It (RmS) Irsm Vorm Vpsm lot
Part No. Part No.
(A) (A) (V) (V) (mA) (A) (A) (V) (V) (mA)
BCR5AM-12LA 5 50 600 720 20 BCR3KM-12RA 3 30 600 720 15
BCR6AM-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 . T rom Voron Voo lor
art No.
BCR16CM-12LA 16 170 600 720 30 (A) (A) V) 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) Irsm VbRru Vbsm let TO-220S
Part No. ackage
® ® v v | o barad
I7 (RMs) Irsm Vorm Vpsm lot
BCR3KM-12LA 3 30 600 720 20 Part No.
(A) (A) (V) (V) (mA)
BCR5KM-12LA 5 50 600 720 20
BCR8CS-12LA 8 80 600 720 30
BCR8KM-12LA 8 80 600 720 30 BCRIOCS-12LA
BCR10KM-12LA 10 100 600 720 30 _ 10 100 600 720 30
BCR12KM-12LA 12 120 500 720 30 BCR12CS-12LA 12 120 600 720 30
BCR16KM-12LA 16 160 600 720 20 BCR16CS-12LA 16 170 600 720 30
BCR20KM-12LA 20 200 600 720 30 TO_92 paC kage
BCR3KM-14LA 3 30 700 840 30 | | v v |
BCR5KM-14LA 5 50 700 840 30 Part No. TR TSN SRM DSM or
BCR8KM-14LA 8 80 700 840 30 L L &) &) D
_ BCRO8S8AM-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)
BCR8KM-16LA 8 80 800 960 30
BCR1AM-12A 1 10 600 720 7(1,2,3)
BCR8KM-20LA 8 80 1000 1200 30
BCR0O8AM-14 0.8 8 700 840 5(2,3)
TO-220F package (resistance load)
Part No It RMS) Irsm Vbrm Vbsm leT UPAK pac K age
: ) ) W) W) (mA) - ; v v :
Part NO. (RMS) TSM DRM DSM GT
BCR2PM-12RA 2 10 600 720 10 (2, 3) A A ) %) (mA)
BCRO8AS-12A 0.8 8 600 720 5(4=10)
. Renesas Power MOS FETS, IGBTSs, Triacs and Thyristors i e el =
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Thyristor Lineup

MP-3A/DPAK (L) package TO-92 package
It (av) Irsm VbRrMm let Ver It (av) Irsm VrM let Ver
Part No. Part No.
(A) (A) ) (mA) (%) (A) (A) ) (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
CRO5AM-12 0.3 10 600 0.1 0.8
CR0O4AM-12 0.4 10 600 0.1 0.8
MPAK pac kag e CRO3AM-16 0.3 20 800 0.1 0.8
| | Vv, | V. CRO5AM-16 0.3 10 800 0.1 0.8
Part No. T(AV) TSM DRM GT GT
(A) (A) (V) (mA) (V)
CRO05BS-8 0.1 10 400 0.1 0.8
TO-220FN package
part No I7 (av) Irsm VprM let Ver
UPAK package ' (A) (A) (V) (mA) V)
CR3KM-12
It (av) Irsm Vbru leT Ver 3 70 600 0.1 0.8
Part No. (A) (A) ) (mA) V) CR6KM-12 6 90 600 10 1.0
CRO5AS-8 05 10 400 01 0.8 CR8KM-12 8 120 600 15 1.0
CRO8AS-12 0.8 10 600 0.1 0.8
TO-220 package
It av) Irsm Vorm leT Ver
Part No.
(A) (A) (V) (mA) (V)
CR12CM-12 12 360 600 30 1.5
_ . Renesas Power MOS FETS, IGBTSs, Triacs and Thyristors i e el
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